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<120> Treatment Of Glycemic Deficiencies With Solute Carrier Family 39
Member 5 Inhibitors (SLC39A5)

<130> 189238.02302 (3199) (10534W001)

<150> 62/976,716

<151> 2020-02-14

<150> 62/818,811

<151> 2019-03-15

<160> 67

<170> PatentIn version 3.5

<210> 1

<211> 7784

<212> DNA

<213> homo sapien

<400> 1

agctggaacc aagaaggttg tgtccccctt cctctgggtg tccttgtctc ctgctatcag 60

gtaatgccaa cctcaacccc ctggaccagt caccccgatc agactttgect tgcctgattt 120

taggccaggt cagacatcag aggagagccc agatccttgt ttcctctccc cccgecagggce 180

ttcccctttc ttggtcatcg atccctagag ctctggetct ttctcttctt ggggtgagaa 240

actgctaaga acagtttatt tcccatgcat gcatctgggc ttgccactga tctgecctttt 300

cccccctect ccccaggtta gggacacctg ggtccaacct tcccaaggaa tatggggatg 360

ggggttggag atgaagttta gtgctagact gtaaggtagg tggggtggaa gtacatgagg 420

gaaagggcta aaatggtact aatggtgtta aggatagggt gaattattta agaggaaaaa 480

gactaggccc aggttctcct tagccatgtg gctttcccag ggcagagggt ggcccctcecc 540

tacccagggg cccagcagag actgactttt gatccctacc ccagagacca gtgaaccatt 600

aactcctctc ttatgtgagc cttcacacac tggccccacc cctgaccccg ccccaaggca 660

ggtgggctag gagggggtge atgtccatct cagccttcta tgtgacgtgg cctccgatcc 720

acctggacac ctggaggcta agcctggatt cccccttccc tgactcagga actgcttaac 780



gtctacagca

gaggccctgg
gggacaagga
gtgctccagg
gaaggctgca
tcccccatgg
gggcacagtc
ttcccctcac
gtcgtcttgg
aaccattacc
ggcttggegce
cagcatgggc
tactgacccc
ccagttgcct
agctccttgg
agactggggsg
gcaacctctg
ccataggcac
tcgctgtgtt
cagcttccca
ctaattctct
tcagtgtctc
tttttttttt
tggtgtgatc

ggcctcctga

aggcctaata
ggattgaggg
atggacggtc
aaccagcaaa
gtaggggctg
acctgagctg
ctcaggatgt
caatgatggg
gctgggtagg
tggcccagcect
ggcttctcca
ctctgactgg
ttcctccact
cgttctggct
tatctcttca
tctcgctttg
cttcccaggc

aCaccaccac

gcccaggcetg
aagtgctggg
cctcctccaa
tgggctgatt
tttttttttt

ttggctcact

gtagctggga

ggggacctga
gggataaaga
agctctggat
caagaggctg
ctgctggact
gagagcagag
ttcggggaga
gtccccagtg
gggctcagtc

gtttggcctg

cagcctgggg

acgggctgca

ccacagggcc
tcctcacgag
aaacctctca
tcacccaggc
tgaagccatc
agccggctaa
gtctcaaact
actacagatg
atctctaagc
tggctccaaa
tgagacagag
gtaacctctg

ttacaggcac

ggtgacagct
ggtggggcaa
gaagtatgag
ctcccgcagg
cggtggggag
cgcagctcca
ataggagcca
agtcatctgc
cccaacctgg
tacggcgaga
ctaggccgag
tccccagcetg
acatctccca
atccctggag
tgcttctatt
taaagtgcag
ctcccacctc
ttttaaaaat
cctgggctca
tgaactacca
ccttaaattt
ttcgtagact
tctcgctctg
cctccccggt

aCaccaccac

cttatgttgc
agttgagggsg
gagagctctg
aggcagtgtg
caggtgcaag
gcccattcect
gaacctgagc
tggccggett
gccctgcectga
atgggacgct
ttcaggggct
cagacaattc
ggtcctctca
ttacaaattc
gccttcectcetce
tgacacattc
agcctcctga
tttttacaga
gctcagcgat
ccctagccct
cttgctctta
tettttttct
tcgcccaggce

tcaagcgatt

gccgggctaa

cagtaggggt
tggggtttag
actcagggag
aagggagaaa
gagctctggc
cattcttcca
ccctaagcta
ctgtgtgtgg
gcaggagceag
gactgcaggg
tcgcctggga
cacacacagg
gtgcttgccc
ttcagaaccg
tcttttcttg
acggctcact
gcagctggga
gacaagggtt
ctgcctgcect
ccgttgectt
gtatcactgt
tttcttttct
tggagtgcag
ctcctgectc

tttttgcaat

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



tttagtagag
tgatccaccc
gccattcgta
tggacaactc
cagtcagtgg
gatagagaac
agctgagtgt
aagagtcaaa
acaggcttct
cggtctctag
agttttttgt
tgtaatccca
accagcctgg
tgtggtaaca

aacttgggag

aacaagaggg
agctgggcegt
tcacttgaac
ctgggtaaca
aaaaaatatc
gggatcagag
gcaaagcaga
agacctgcag
caccagaggg

gaagcattca

acggggtttc
acctcagcct
gcccttttgg
acagatcttc

ctagtccccc

aCaagggagsg

ggatgtctgg

ggcccctcac
gttgctggac
aggggaagga
tttgttttgt
acactttggg
ccaacatggt
ggtgtgtgta
gcagaggttg
agactctgtc
ggtggcacat
ccaggaggcg
cagcgagact
tcactgtggt
caggtgagcc
gaatctagag
ggaatggatg
cagacaaagc

agctgaggct

accattttgg
cccaaagtgc
ttgtcgtcct
ctaagaatga
cattccccct
ctgacttgct
gcagggatgc
ctaccccgtg
cactcattgg
gccatgggat
ttttaaatcc
aggccgaggt
gaaaccccat
atcctagcta
cagtgagcca
tcaaaaaaaa
gcctataatc
gagattgcag
ctgtctcaaa
cttaggggat
catatccaga
aagcagccca
gctgtcttca
tgcctaaccc

ggatgaacat

tcaggctggt
tgggattaca
tttttttctg
cattccatgg
aaaatccctg
gtctcatcca
ctctgggtcc
ggccagcccc
ctgaccacct
tagatggcct
caacgtggac

gggtggatca

ctctactaaa
ctcaggaggc
agatggcacc
daaaaaaaaa
ccagttactc
tcagccgaga
aatgaaaata
gttatttcaa
gctccaagac
gggtaggatc
tccagaaaga
tgatggaggt

cgacagggct

ctcgaacttc
ggcgtgagcec
tcccccccag
tttctgggtc
ggagcctctc
ttccaggcca
ctcagggtgg
ctcgggcctg
gaatgaggat
gaaatgttta
caagcgtggt
cctgaggtca
aaatacaaaa
tgaggtgaga
atttgcactc
aaaaaaaaaa
ggaaggctga
ttgcaccact
aaaaaaataa
tagtgaacta
tcagtttagg
tggatggtca
cagagaatat
ccagtgagtg

gttgagaggg

caacctcagg
accgtgccca
tggcagaaaa
ccaggatctc
aaagcgggtt
cagaaccctg
ggtgacctgg
gacctccttc
gtgagtctga
aataatcagt
ggctcacgcc
ggagttcgag
attagccggg
aaattgcttg

cagcctgggc

aaaaaaaaat
ggcaggaaaa
gcactccagc
aaaaataaaa
tgttccctct
ggaatagatg
cctggagagg
attccactta
cccattgcag

agattagatg

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



gcatttcagg
gcttcattta
acaatgctca
actaataata
aggagcaaag
aatatatata
aatggcgtga
tcagcctccc
tttttttttt
cggctcactg
tagctgggat
cagggtttca
cctcagcctc
gctaattttt
actcctgacc
agccactaca
gtatgaccct
agccccgctg
cagatcgaca
tctggtcagc
caaaaaggag
cgtgtgggac
ttcagagtgc
tgcggctcect

tgggcactct

gtcttttccc
tcaaatcaac
ctagcaccca
cacattgatt
gggaccctgg
tatatatttt
tcttggctca
gagtagctgg
gagatggagt
caacctctgc
cacaggtgca
ccatgttgcc
ccaaagtgct
gtatttttag
tcagatgata
cctggccagg
caattctcca
ctcctctgac
gccgegtctg
aagtaggagt
gctcactggg
cctcctcttg
cctggcagtc

gggacctcgt

ttgtggggat

ttttaagatt
aaaatgattg
gtttgcatca
ataagtaccc
gagagaccca
tttgaggtag
ctgcaacctc
gattataggt
ctcactctgt
ctcctgggtt
cgccaccatg
caggctggtc
gggattacag
tagagacagg
cacccgcctg
tgttaaagat
gtgtctgaac
ccctcgtcag
catcggcgct
gggtgggegga
gtcctgectc
ccctgaccta
ctgttgctca
ctactacggc

gcactgctac

ctggcatgga
aaatgatcag
aattgaatac
ttggccctag
ggagtctatg
agtctgactc
cacctcctgg
gttcactact
cgcccaggcet
caagcgattc
cccagctaat
tcgaactcct
gcgtgagcca
gtttcactat
ggcctctcaa
ctgagtcata
ggctcccagc
tttgctctgc
ccggecccctg
caccctgaat
tccttgtagt
acttcagccc
gcctccecttce
ccttgectggg

atctgctacc

gagctctagt
agtttgcagg
ctgcattgga
tccccaaggt
caatggaagg
tgtcacccag
gttaaagcaa
atccccagct
ggagtgcact
tcctgtctca
tttttgtatt
gagctcaggc
ccgcacccgg
gttggccagg

gggctgggat

gttcctggtg
tgctggtcaa
tgtgcccagc
cacccccagg
cctggaagtg
gttctctctg
ctgattctcc
tcccctatcc
cttcctgggg

gcatgtatgt

tttccaacca
gaagatgatg
ctgaatattc
acctgccagt
acaggtgtta
gctggagtgce
ttctcctgcc
aatttttttt
ggtgcaatct
gcctcctgag
ttagtagaga
aatctaccca
ctcatcccca
ttggtctcaa
tataggtgtg
attctccaat
ttttggcttg
cctgctttat
ggatctacta
gggcccatgc
ctccacctta
ccagccctgc
ctgctgctgc
gccetggegg

gaagcccctt

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



ccttgtaccc
ctttccatca
agtagagcat
gggcttccag
acctggcgga
cctgctcettt
gagtgatacc
ggcecgggesc
tcacaaggtt
aaatacaaaa
tgaggcagga
ctgcactcca
aaaactgggc
tgcctggtgt
cccaggactt
gaggtgccaa
ccaggtgttc
tcctccacca
ctcgaaacac
gcagctccag
cttgcagcca
gggagaagaa
atgggcacca

acctcactga

gggaggecag

ctggcctcca
gctcccatat
atgagcgaag
agtctgccct
ctaccagaga
gtgctggaga
cttttctcct
ggtggctcac
aggagttcga
attagctggg
gaatcgcttg
gcccaggtga
caaaaagcca
gcaggaccta
ctggccaaat
cttgggaaga
atcttcccag
ggagggatgc
gcaacttgga
gtgactagag
ccaacactgt

cagccagcac

gggtggcact

tgggctggcc

ggctcctagt

tggatctaag
cctactccca
gcttgccaca
gaccttctct
aggacctggg
acatgctggg
ccttctgectg
gcctgtaatc
gtccagcctg
cgtggtggtyg
acttgggagg
cagagcgaga
agagatgagg
tcggctaaca
ggcatcctat
aggtagaggc
cttgtggcct
cctcctattt
tccggagaat
gagaaaattt
cctgtgcttc
ccaccagctc
gatatcacgt
ataggtgtga

tatcagctgg

gtgtccccag
gatcctggct
atccatgcaa
ctgtcaggca
cccggggctg
gcttttgegg
agaccagagt
ccagcacttt
accaacatgg
cgtgtctgta
tggaggttgc
ctccatctca
agcagtgtgt
gggagtgggt
tctgagctca
caaagaacat
ggcttcccct
cagagatgct
ggcagtggga
gaagagtagg
ttcccgcaga
tggcccctcc

ggatggtcct

ggggtgggaa

ggctaggaga

ccataggaca

tcagcccaca

ggggatgttyg
caagaagggc
tcagtgctcg
caccgaggsc
cccagtcaag
gggagcccaa
tgaaaccctg
atcccagcta
agcgagctaa
aaaacaacaa
gctcctggat
aggggctcct
agtcaacaag
cccaggtgcc
tagtccctgg
gcaggcgaaa
tggcccttca
ttccaagctc
gccaggggct
tgggcaccaa
cctgggagat
cggagggaag

gggccgtcag

tcccctecge
gctgecttct
ttgggtatag
ggcacgcagsg
gaggcctctt
tcaggccagt
aactgggcca
ggcggecaga
tctctactaa
ctcaggaggc
gatggcacca
caacaacaac
ctctgacatt

taagcacaga

aaacagaggg
agaggtggaa
ctctgctgcec
acgaaggaat
gcccctacag
acagtcctta
cagggccaga
ggccacagtc
ggtctacaca
caggtccgag

gaagatgggsg

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780



agaggacgegsg
tgacaacttc
ctcagtacca
aggagcages
tggtgggtsese
ccaataggtg
ctgagcctcg
ctgggccctg
gtggcccttg
gaggceegsag
gcgtcagacc
gctgctgatg
tcctgacatc
tacgccccat

cataaccctg

gaaaggggtc
ccagtaggag
<210> 2

<211>
<212>
<213>

<400> 2
agctggaacc

gtaatgccaa
taggccaggt

ttccecctttc

7784
DNA
homo sapien

aggaccacgg

cgaccctgct
ccttagcggt
tggggtggac
catggatgag
actttgccat
tgtctggagc
tccccctcac
tggacatggt
tggagaggga
ataggcccgc
ctttctgaca
ctctttttct
gtgctcctgc
ctggaggagc
gggttgccct

caataggatt

aagaaggttg
cctcaacccc
cagacatcag

ttggtcatcg

aacacaggaa
ggccccaggt
cttctgccat
tccagaaagg
gggcacccca
gctgctccag
cctgggattg
tccctgggtg
gagagatgtc
ggtagcagtc
aaaagtctga
ccattcctct
ttcagctacc
aggegctggsg
ggctactgcc
tccttccccc

ttaataaaca

tgtcccecctt
ctggaccagt
aggagagccc

atccctagag

cctgcttctg
gctgecttct
gagctgcccc
agatagctcc
gcttactccc
tcagggctgt
gggggtgcag
tttggggtca
gggtagagca
cctccgectc
gaaacaaggg
ggagttgaga
agccctgcett
gctgectgetg
cgtgaccact
caaccacagg

gaacccatcc

cctctgggtg
caccccgatc
agatccttgt

ctctggctct

aggagacttt

ctgatggctt

acgaactggg

aaggggtaga

tcccatcctg

cctttcggeg

tcctgggggt

ctgctggegt

gagaaatcaa
taccattagc
actaaggtgt
ggtcaggggc
cgtcctccgg
gg88g8gcgecc
gagggctgat
aatggaggcg

Caaa

tccttgtctc
agactttgct
ttcctctccc

ttctcttctt

tcttctggac
ctccagcggc
taggaatggc
gcttggaggc
tcctctgtct
gctgectgetg
ggggctcagce

cttcctctat

gggcagtggg

tcctggaagg
ttgggtggss
aaggccagaa
agcccctgcec

tcatgcttgc

ggggccagtg

ggacacaggsg

ctgctatcag
tgcctgattt
cccgeagggc

ggggtgagaa

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7784

60

120

180

240



actgctaaga
cccccctect
ggggttggag
gaaagggcta
gactaggccc
tacccagggg
aactcctctc
ggtgggctag
acctggacac

gtctacagca

gaggccctgg

gg8gacCaagga

gtgctccagg
gaaggctgca
tcccccatgg
gggcacagtc
ttccecctcac
gtcgtcttgg
aaccattacc
ggcttggege
cagcatgggc
tactgacccc
ccagttgcct

agctccttgg

agactggggs

acagtttatt
ccccaggtta
atgaagttta
aaatggtact
aggttctcct
cccagcagag
ttatgtgagc
gagggggtsc
ctggaggcta
aggcctaata
ggattgaggg
atggacggtc
aaccagcaaa
gtaggggctg
acctgagctg
ctcaggatgt
caatgatggg
gctgggtagg
tggcccagcect
ggcttctcca
ctctgactgg
ttcctccact
cgttctggct
tatctcttca

tctcgetttg

tcccatgcat
gggacacctg
gtgctagact
aatggtgtta
tagccatgtg
actgactttt
cttcacacac
atgtccatct
agcctggatt
ggggacctga
gggataaaga
agctctggat
caagaggctg
ctgctggact
gagagcagag
ttcggggaga
gtccccagtg
gggctcagtc
gtttggcctg
cagcctgggg
acgggctgca
ccacagggcc
tcctcacgag
aaacctctca

tcacccaggc

gcatctgggc

ggtccaacct

gtaaggtagg

aggatagggt

gctttcccag
gatccctacc
tggccccacc
cagccttcta
cccccttecc
ggtgacagct
ggtggggcaa
gaagtatgag
ctcccgcagg
cggtggggasg
cgcagctcca
ataggagcca
agtcatctgc
cccaacctgg
taaggcgaga
ctaggccgag
tccccagetg
acatctccca
atccctggag
tgcttctatt

taaagtgcag

ttgccactga
tcccaaggaa
tggggtggaa
gaattattta
ggcagagggt
ccagagacca
cctgaccccg
tgtgacgtgg
tgactcagga
cttatgttgc
agttgagggs
gagagctctg
aggcagtgtg
caggtgcaag
gcccattcct
gaacctgagc
tggccggcett
gccctgcetga
atgggacgct
ttcaggggct
cagacaattc
ggtcctctca
ttacaaattc
gccttctctc

tgacacattc

tctgectttt
tatggggatg
gtacatgagg
agaggaaaaa
ggcccctccc
gtgaaccatt
ccccaaggca
cctccgatcc

actgcttaac

cagtaggggt
tggggtttag
actcagggag
aagggagaaa
gagctctggc
cattcttcca
ccctaagcta
ctgtgtgtgg
gcaggagceag
gactgcaggg
tcgecctggga
cacacacagg
gtgcttgcecc
ttcagaaccg
tecttttcttg

acggctcact

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



gcaacctctg
ccataggcac
tcgectgtgtt
cagcttccca
ctaattctct
tcagtgtctc
tttttttttt
tggtgtgatc
ggcctcctga
tttagtagag
tgatccaccc
gccattcgta
tggacaactc
cagtcagtgg
gatagagaac
agctgagtgt
aagagtcaaa
acaggcttct
cggtctctag
agttttttgt
tgtaatccca
accagcctgg
tgtggtaaca

aacttgggag

aacaagaggg

cttcccaggc
acaccaccac
gcccaggetg
aagtgctggg
cctcctccaa
tgggctgatt
tttttttttt
ttggctcact
gtagctggga
acggggtttc
acctcagcct
gcccttttgg
acagatcttc

ctagtccccc

aCaagggagsg

ggatgtcteg

ggcccctcac
gttgctggac
aggggaagga
tttgttttgt
acactttggg
ccaacatggt
ggtgtgtgta
gcagaggttg

agactctgtc

tgaagccatc
agccggctaa
gtctcaaact
actacagatg
atctctaagc
tggctccaaa
tgagacagag
gtaacctctg
ttacaggcac
accattttgg
cccaaagtgc
ttgtcgtcct
ctaagaatga
cattccccct
ctgacttgct
gcagggatgc
ctaccccgtg
cactcattgg
gccatgggat
ttttaaatcc
aggccgaggt
gaaaccccat
atcctagcta
cagtgagcca

tcaaaaaaaa

ctcccacctc
ttttaaaaat
cctgggctca
tgaactacca
ccttaaattt
ttcgtagact
tctcgctctg
cctcceccggt
acaccaccac
tcaggctggt
tgggattaca
tttttttctg
cattccatgg
aaaatccctg
gtctcatcca
ctctgggtcc
ggccagcccc
ctgaccacct
tagatggcct
caacgtggac
gggtggatca
ctctactaaa
ctcaggaggc
agatggcacc

dddaaadaaaad

agcctcctga
tttttacaga
gctcagcgat
ccctagccct
cttgctctta
tcttttttct
tcgcccaggce
tcaagcgatt
gccgggctaa
ctcgaacttc
ggcgtgagcc
tcccccccag
tttctgggtc
ggagcctctc
ttccaggcca
ctcagggtgsg
ctcgggectg
gaatgaggat
gaaatgttta
caagcgtggt
cctgaggtca
aaatacaaaa
tgaggtgaga
atttgcactc

dddaaaaaaad

gcagctggga
gacaagggtt
ctgcctgect
ccgttgectt
gtatcactgt
tttcttttct
tggagtgcag
ctcctgectc
tttttgcaat
caacctcagg
accgtgccca
tggcagaaaa
ccaggatctc
aaagcgggtt
cagaaccctg
ggtgacctgg
gacctccttc
gtgagtctga
aataatcagt
ggctcacgcc
ggagttcgag
attagccggg
aaattgcttg
cagcctgggc

aaaaaaaaat

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



agctgggcegt
tcacttgaac
ctgggtaaca
aaaaaatatc
gggatcagag
gcaaagcaga
agacctgcag
caccagaggg
gaagcattca
gcatttcagg
gcttcattta
acaatgctca
actaataata
aggagcaaag
aatatatata
aatggcgtga
tcagcctccc
tttttttttt
cggctcactg
tagctgggat
cagggtttca
cctcagcctc
gctaattttt
actcctgacc

agccactaca

ggtggcacat
ccaggaggcg
cagcgagact
tcactgtggt
caggtgagcc
gaatctagag
ggaatggatg
cagacaaagc
agctgaggct
gtcttttccc
tcaaatcaac
ctagcaccca
cacattgatt
gggaccctgg
tatatatttt
tcttggctca
gagtagctgg
gagatggagt
caacctctgc
cacaggtgca
ccatgttgcc
ccaaagtgct
gtatttttag
tcagatgata

cctggccagg

gcctataatc
gagattgcag
ctgtctcaaa
cttaggggat
catatccaga
aagcagccca
gctgtcttca
tgcctaaccc
ggatgaacat
ttttaagatt
aaaatgattg
gtttgcatca
ataagtaccc
gagagaccca
tttgaggtag
ctgcaacctc
gattataggt
ctcactctgt
ctcctgggtt
cgccaccatg
caggctggtc
gggattacag
tagagacagg
cacccgcctg

tgttaaagat

ccagttactc
tcagccgaga
aatgaaaata
gttatttcaa
gctccaagac
gggtaggatc
tccagaaaga
tgatggaggt
cgacagggct
ctggcatgga
aaatgatcag
aattgaatac
ttggccctag
ggagtctatg
agtctgactc
cacctcctgg
gttcactact
cgcccaggcet
caagcgattc
cccagctaat
tcgaactcct
gcgtgagcca
gtttcactat
ggcctctcaa

ctgagtcata

ggaaggctga
ttgcaccact
aaaaaaataa
tagtgaacta
tcagtttagg
tggatggtca
cagagaatat
ccagtgagtg
gttgagaggg
gagctctagt
agtttgcagg
ctgcattgga
tccccaaggt
caatggaagg
tgtcacccag
gttaaagcaa
atccccagct
ggagtgcact
tcctgtctca
tttttgtatt
gagctcaggc
ccgcacccgg
gttggccagg

gggctgggat

gttcctggtg

ggcaggaaaa

gcactccagc
aaaaataaaa
tgttccctct
ggaatagatg
cctggagagg
attccactta
cccattgcag
agattagatg
tttccaacca
gaagatgatg
ctgaatattc
acctgccagt
acaggtgtta
gctggagtgce
ttctcctgcec
aatttttttt
ggtgcaatct
gcctcctgag
ttagtagaga
aatctaccca
ctcatcccca
ttggtctcaa
tataggtgtg

attctccaat

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



gtatgaccct
agccccgcectg
cagatcgaca
tctggtcagc
caaaaaggag
cgtgtgggac
ttcagagtgc
tgcggctcct
tgggcactct
ccttgtaccc
ctttccatca
agtagagcat
gggcttccag
acctggcgga
cctgectcettt
gagtgatacc
ggeegegsgeec
tcacaaggtt
aaatacaaaa
tgaggcagga
ctgcactcca
aaaactgggc
tgcctggtgt
cccaggactt

gaggtgccaa

caattctcca
ctcctctgac
gccgegtcetg
aagtaggagt
gctcactggg
cctcctcttg
cctggecagtc
gggacctcgt
ttgtggggat
ctggcctcca
gctcccatat
atgagcgaag
agtctgccct
ctaccagaga
gtgctggaga
cttttctcect
ggtggctcac
aggagttcga
attagctggg
gaatcgcttg
gcccaggtga
caaaaagcca
gcaggaccta
ctggccaaat

cttgggaaga

gtgtctgaac
ccctcgtcag
catcggcgct
gggtggegga
gtcctgcectc
ccctgaccta
ctgttgctca
ctactacggc
gcactgctac
tggatctaag
cctactccca
gcttgccaca
gaccttctct
aggacctggg
acatgctggg
ccttctgcetg
gcctgtaatc
gtccagcctg
cgtggtggtg
acttgggagg
cagagcgaga
agagatgagg
tcggctaaca

ggcatcctat

aggtagaggc

ggctcccagc
tttgctctgce
ccggecccectg
caccctgaat
tccttgtagt
acttcagccc
gcctccecttc
ccttgetggg
atctgctacc
gtgtccccag
gatcctggct
atccatgcaa
ctgtcaggca
cccggggctg
gcttttgegg
agaccagagt
ccagcacttt
accaacatgg
cgtgtctgta
tggaggttgc
ctccatctca
agcagtgtgt
gggagtggsgt
tctgagctca

caaagaacat
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tgctggtcaa
tgtgcccagc
cacccccagg
cctggaagtg
gttctctctg
ctgattctcc
tcccctatcc
cttcctgggg
gcatgtatgt
ccataggaca

tcagcccaca

ggggatgttg
caagaagggc
tcagtgctcg
caccgagggc
cccagtcaag
gggagcccaa
tgaaaccctg
atcccagcta
agcgagctaa
aaaacaacaa
gctcctggat
aggggctcct
agtcaacaag

cccaggtgcc

ttttggcttg
cctgctttat
ggatctacta
gggcccatgc
ctccacctta
ccagccctgc
ctgctgetgc
gccctggegg
gaagcccctt
tcccctecgce
gctgecttct
ttgggtatag
ggcacgcagg
gaggcctctt
tcaggccagt
aactgggcca
ggcgggcaga
tctctactaa
ctcaggaggc
gatggcacca
caacaacaac
ctctgacatt

taagcacaga

aaacagaggg

agaggtggaa

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240



ccaggtgttc
tcctccacca
ctcgaaacac
gcagctccag
cttgcagcca
gggagaagaa
atgggcacca

acctcactga

gggaggccag
agaggacgsgg
tgacaacttc
ctcagtacca
aggagcaggs
tggtgggtes
ccaataggtg
ctgagcctcg
ctgggccctg
gtggcccttg
gaggceegeas
gcgtcagacc
gctgctgatg
tcctgacatc
tacgccccat

cataaccctg

gaaaggggtc

atcttcccag
ggagggatgc
gcaacttgga
gtgactagag
ccaacactgt

cagccagcac

gggtggceact
tgggctggec
ggctcctagt
aggaccacgg
cgaccctgct
ccttagcggt
tggggtggac
catggatgag
actttgccat
tgtctggagc
tcccectcac
tggacatggt
tggagaggga
ataggcccgc
ctttctgaca
ctctttttct
gtgctcctgc
ctggaggagc

gggttgccct

cttgtggcect
cctcctattt
tccggagaat
gagaaaattt
cctgtgcettc
ccaccagctc
gatatcacgt
ataggtgtga
tatcagctgg
aacacaggaa
ggccccaggt
cttctgccat
tccagaaagg
gggcacccca
gctgctccag
cctgggattg
tccctgggtg
gagagatgtc
ggtagcagtc
aaaagtctga
ccattcctct
ttcagctacc
aggggctggs
ggctactgcc

tccttccccc

ggcttcccct
cagagatgct
ggcagtggga
gaagagtagg
ttcccgcaga
tggcccctcc

ggatggtcct

ggggtgggaa
ggctaggaga
cctgecttctg
gctgecttct
gagctgcccc
agatagctcc
gcttactccc
tcagggctgt
gggggtgcag
tttggggtca
gggtagagca
cctccgectc
gaaacaaggg
ggagttgaga
agccctgcett
gctgetgetg
cgtgaccact

caaccacagg
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tagtccctgg
gcaggcgaaa
tggcccttca
ttccaagctc
gccaggggct
tgggcaccaa
cctgggagat
cggagggaag
gggccegtcag
aggagacttt
ctgatggctt
acgaactggg
aaggggtaga
tcccatcctg

cctttcggceg

tcctgggggt

ctgctggegt

gagaaatcaa
taccattagc
actaaggtgt
ggtcaggggc
cgtcctccgg
gggggcgecc
gagggctgat

aatggaggcg

ctctgectgcec
acgaaggaat
gcccctacag
acagtcctta
cagggccaga
ggccacagtc
ggtctacaca
caggtccgag
gaagatgggg
tcttctggac
ctccagcggc
taggaatggc
gcttggaggc
tcctectgtct
gctgetgetg
ggggctcagc

cttcctctat

gggcagtggg

tcctggaagg
ttgggtgees
aaggccagaa
agcccctgcec

tcatgcttgc

ggggcceagtg

ggacacaggsg

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



ccagtaggag

<210> 3
<211>
<212>
<213>

<400> 3
agctggaacc

gtaatgccaa
taggccaggt
ttccecctttc
actgctaaga

cccccctect

ggggttggag
gaaagggcta

gactaggccc

tacccagggg

aactcctctc
ggtgggctag
acctggacac

gtctacagca

gaggccctgg
gggacaagga
gtgctccagg
gaaggctgca
tcccccatgg

gggcacagtc

ttcccctcac

7784
DNA
homo sapien

caataggatt

aagaaggttg
cctcaacccc
cagacatcag
ttggtcatcg
acagtttatt
ccccaggtta
atgaagttta
aaatggtact
aggttctcct
cccagcagag
ttatgtgagc
gagggggtgc
ctggaggcta
aggcctaata
ggattgaggg
atggacggtc
aaccagcaaa
gtaggggctg
acctgagctg
ctcaggatgt

caatgatggg

ttaataaaca

tgtccccctt
ctggaccagt
aggagagccc
atccctagag
tcccatgcat
gggacacctg
gtgctagact
aatggtgtta
tagccatgtg
actgactttt
cttcacacac
atgtccatct

agcctggatt

ggggacctga
gggataaaga
agctctggat
caagaggctg
ctgctggact
gagagcagag
ttcggggaga

gtccccagtg

gaacccatcc

cctctgggtg
caccccgatc
agatccttgt
ctctggctct
gcatctgggc

ggtccaacct

gtaaggtagg

aggatagggt

gctttcccag
gatccctacc
tggccccacc
cagccttcta
cccccttcecc
ggtgacagct
ggtggggcaa
gaagtatgag
ctcccgcagg
cggtggggag
cgcagctcca
ataggagcca

agtcatctgc
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Caaa

tccttgtctc
agactttgct
ttcctctccc
ttctcttctt
ttgccactga
tcccaaggaa
tggggtggaa
gaattattta
ggcagagggt
ccagagacca
cctgaccccg
tgtgacgtgg
tgactcagga
cttatgttgc
agttgagggs
gagagctctg
aggcagtgtg
caggtgcaag
gcccattcect
gaacctgagc

tggccggett

ctgctatcag

tgcctgattt

cccgeaggsgc
ggggtgagaa
tctgectttt
tatggggatg
gtacatgagg
agaggaaaaa
ggcccctcecc
gtgaaccatt
ccccaaggcea
cctccgatcc

actgcttaac

cagtaggggt
tggggtttag
actcagggag
aagggagaaa
gagctctggc
cattcttcca

ccctaagcta

ctgtgtgtgg

7784

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gtcgtcttgg
aaccattacc
ggcttggegce
cagcatgggc
tactgacccc
ccagttgcct
agctccttgg
agactggggsg
gcaacctctg
ccataggcac
tcgctgtgtt
cagcttccca
ctaattctct
tcagtgtctc
tttttttttt
tggtgtgatc
ggcctcctga
tttagtagag
tgatccaccc
gccattcgta
tggacaactc
cagtcagtgg
gatagagaac
agctgagtgt

aagagtcaaa

gctgggtagg

tggcccagcect
ggcttctcca
ctctgactgg
ttcctccact
cgttctggct
tatctcttca
tctcgctttg
cttcccaggc

aCaccaccac

gcccaggcetg
aagtgctggg
cctcctccaa
tgggctgatt
tttttttttt
ttggctcact
gtagctggga
acggggtttc
acctcagcct
gcccttttgg
acagatcttc

ctagtccccc

aCaagggagsg

ggatgtctgg

ggcccctcac

gggctcagtc

gtttggcctg

cagcctgggg

acgggctgca

ccacagggcc
tcctcacgag
aaacctctca
tcacccaggc
tgaagccatc
agccggctaa
gtctcaaact
actacagatg
atctctaagc
tggctccaaa
tgagacagag
gtaacctctg
ttacaggcac
accattttgg
cccaaagtgc
ttgtcgtcct
ctaagaatga
cattccccct
ctgacttgct
gcagggatgc

ctaccccgtg

cccaacctgg
tagggcgaga
ctaggccgag
tccccagcetg
acatctccca
atccctggag
tgcttctatt
taaagtgcag
ctcccacctc
ttttaaaaat
cctgggctca
tgaactacca
ccttaaattt
ttcgtagact
tctcgctctg
cctccccggt
acaccaccac
tcaggctggt
tgggattaca
tttttttctg
cattccatgg
aaaatccctg
gtctcatcca
ctctgggtcc

ggccagcccc
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gccctgcetga
atgggacgct
ttcaggggct
cagacaattc
ggtcctctca
ttacaaattc
gccttcectcetce
tgacacattc
agcctcctga
tttttacaga
gctcagcgat
ccctagccct
cttgctctta
tettttttct
tcgcccaggce
tcaagcgatt
gccgggctaa
ctcgaacttc
ggcgtgagcc
tcccccccag
tttctgggtc
ggagcctctc
ttccaggcca

ctcagggtgg

ctcgggcctg

gcaggagceag
gactgcaggg
tcgcctggga
cacacacagg
gtgcttgccc
ttcagaaccg
tcttttcttg
acggctcact
gcagctggga
gacaagggtt
ctgcctgcect
ccgttgectt
gtatcactgt
tttcttttct
tggagtgcag
ctcctgectc
tttttgcaat
caacctcagg
accgtgccca
tggcagaaaa
ccaggatctc
aaagcgggtt
cagaaccctg

ggtgacctgg

gacctccttc

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



acaggcttct
cggtctctag
agttttttgt
tgtaatccca
accagcctgg
tgtggtaaca

aacttgggag

aacaagaggg
agctgggegt
tcacttgaac
ctgggtaaca
aaaaaatatc
gggatcagag
gcaaagcaga
agacctgcag
caccagaggg
gaagcattca
gcatttcagg
gcttcattta
acaatgctca
actaataata
aggagcaaag
aatatatata
aatggcgtga

tcagcctccc

gttgctggac
aggggaagga
tttgttttgt
acactttggg
ccaacatggt
ggtgtgtgta
gcagaggttg
agactctgtc
ggtggcacat
ccaggaggcg
cagcgagact
tcactgtggt
caggtgagcc
gaatctagag
ggaatggatg
cagacaaagc
agctgaggct
gtcttttccc
tcaaatcaac
ctagcaccca
cacattgatt
gggaccctgg
tatatatttt

tcttggctca

gagtagctgg

cactcattgg
gccatgggat
ttttaaatcc
aggccgaggt
gaaaccccat
atcctagcta
cagtgagcca
tcaaaaaaaa
gcctataatc
gagattgcag
ctgtctcaaa
cttaggggat
catatccaga
aagcagccca
gctgtcttca
tgcctaaccc
ggatgaacat
ttttaagatt
aaaatgattg
gtttgcatca
ataagtaccc
gagagaccca
tttgaggtag
ctgcaacctc

gattataggt

ctgaccacct
tagatggcct
caacgtggac

gggtggatca

ctctactaaa
ctcaggaggc
agatggcacc
aaaaaaaaaa
ccagttactc
tcagccgaga
aatgaaaata
gttatttcaa
gctccaagac
gggtaggatc
tccagaaaga
tgatggaggt
cgacagggct
ctggcatgga
aaatgatcag
aattgaatac
ttggccctag
ggagtctatg
agtctgactc
cacctcctgg

gttcactact
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gaatgaggat
gaaatgttta
caagcgtggt
cctgaggtca
aaatacaaaa
tgaggtgaga
atttgcactc
aaaaaaaaaa
ggaaggctga
ttgcaccact
aaaaaaataa
tagtgaacta
tcagtttagg
tggatggtca
cagagaatat
ccagtgagtg
gttgagaggg
gagctctagt
agtttgcagg
ctgcattgga
tccccaaggt
caatggaagg
tgtcacccag
gttaaagcaa

atccccagct

gtgagtctga
aataatcagt
ggctcacgcc
ggagttcgag
attagccggg
aaattgcttg

cagcctgggc

aaaaaaaaat
ggcaggaaaa
gcactccagc
aaaaataaaa
tgttccctct
ggaatagatg
cctggagagg
attccactta
cccattgcag
agattagatg
tttccaacca
gaagatgatg
ctgaatattc
acctgccagt
acaggtgtta
gctggagtgce
ttctcctgcec

aatttttttt

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260



tttttttttt
cggctcactg
tagctgggat
cagggtttca
cctcagcctc
gctaattttt
actcctgacc
agccactaca
gtatgaccct
agccccgctg
cagatcgaca
tctggtcagc
caaaaaggag
cgtgtgggac
ttcagagtgc
tgcggctcect
tgggcactct
ccttgtaccc
ctttccatca
agtagagcat
gggcttccag
acctggcgga
cctgctcettt
gagtgatacc

ggeceggecec

gagatggagt
caacctctgc
cacaggtgca
ccatgttgcc
ccaaagtgct
gtatttttag
tcagatgata
cctggccagg
caattctcca
ctcctctgac
gccgegtctg
aagtaggagt
gctcactggg
cctcctcttg
cctggcagtc
gggacctcgt
ttgtggggat
ctggcctcca
gctcccatat
atgagcgaag
agtctgccct
ctaccagaga
gtgctggaga
cttttctcct

ggtggctcac

ctcactctgt
ctcctgggtt
cgccaccatg
caggctggtc
gggattacag
tagagacagg
cacccgcctg
tgttaaagat
gtgtctgaac
ccctcgtcag
catcggcgct
gggtggegga
gtcctgcectc
ccctgaccta
ctgttgctca
ctactacggc
gcactgctac
tggatctaag
cctactccca
gcttgccaca
gaccttctct
aggacctggg
acatgctggg
ccttctgectg

gcctgtaatc

cgcccaggcet
caagcgattc
cccagctaat
tcgaactcct
gcgtgagcca
gtttcactat
ggcctctcaa
ctgagtcata
ggctcccagc
tttgctctgc
ccggecccctg
caccctgaat
tccttgtagt
acttcagccc
gcctcececttce
ccttgectggg
atctgctacc
gtgtccccag
gatcctggct
atccatgcaa
ctgtcaggca
cccggggctg
gcttttgegg
agaccagagt

ccagcacttt
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ggagtgcact
tcctgtctca
tttttgtatt
gagctcaggc
ccgcacccgg
gttggccagg

gggctgggat

gttcctggtg
tgctggtcaa
tgtgcccagc
cacccccagg
cctggaagtg
gttctctctg
ctgattctcc
tcccctatcc
cttcctgggg
gcatgtatgt
ccataggaca

tcagcccaca

ggggatgttg
caagaagggc
tcagtgctcg
caccgaggsc

cccagtcaag

gggagcccaa

ggtgcaatct
gcctcctgag
ttagtagaga
aatctaccca
ctcatcccca
ttggtctcaa
tataggtgtg
attctccaat
ttttggcttg
cctgctttat
ggatctacta
gggcccatgc
ctccacctta
ccagccctgc
ctgctgctgc
gccetggegg
gaagcccctt
tcccctecge
gctgecttct
ttgggtatag
ggcacgcagg
gaggcctctt
tcaggccagt

aactgggcca

ggcgggeaga

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760



tcacaaggtt
aaatacaaaa
tgaggcagga
ctgcactcca
aaaactgggc
tgcctggtgt
cccaggactt
gaggtgccaa
ccaggtgttc
tcctccacca
ctcgaaacac
gcagctccag
cttgcagcca
gggagaagaa
atgggcacca

acctcactga

gggaggccag
agaggacgegsg
tgacaacttc
ctcagtacca
aggagcages
tggtgggtese
ccaataggtg
ctgagcctcg

ctgggccctg

aggagttcga
attagctggg
gaatcgcttg
gcccaggtga
caaaaagcca
gcaggaccta
ctggccaaat
cttgggaaga
atcttcccag
ggagggatgc
gcaacttgga
gtgactagag
ccaacactgt

cagccagcac

gggtggcact
tgggctggcec
ggctcctagt
aggaccacgg
cgaccctgct
ccttagcggt
tggggtggac
catggatgag
actttgccat
tgtctggagc

tccccctcac

gtccagcctg
cgtggtggtsg
acttgggagg
cagagcgaga
agagatgagg
tcggctaaca
ggcatcctat
aggtagaggc
cttgtggcct
cctcctattt
tccggagaat
gagaaaattt
cctgtgcttc
ccaccagctc
gatatcacgt
ataggtgtga
tatcagctgg
aacacaggaa
ggccccaggt
cttctgccat
tccagaaagg
gggcacccca
gctgctccag
cctgggattg

tccctgggtg

accaacatgg
cgtgtctgta
tggaggttgc
ctccatctca
agcagtgtgt
gggagtgggt
tctgagctca
caaagaacat
ggcttccecct
cagagatgct
ggcagtggga
gaagagtagg
ttcccgcaga
tggcccctcc

ggatggtcct

ggggtgggaa
ggctaggaga
cctgcttctg
gctgecttct
gagctgcccc
agatagctcc
gcttactccc
tcagggctgt

gggggtgcag

tttggggtca
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tgaaaccctg
atcccagcta
agcgagctaa
aaaacaacaa
gctcctggat
aggggctcct
agtcaacaag
cccaggtgcc
tagtccctgg
gcaggcgaaa
tggcccttca
ttccaagctc
gccaggggct
tgggcaccaa
cctgggagat
cggagggaag
gggccegtcag
aggagacttt

ctgatggctt

acgaactggg

aaggggtaga

tcccatcctg

cctttcggeg

tcctgggggt

ctgctggggt

tctctactaa
ctcaggaggc
gatggcacca
caacaacaac
ctctgacatt

taagcacaga

aaacagaggg
agaggtggaa
ctctgctgcec
acgaaggaat
gcccctacag
acagtcctta
cagggccaga
ggccacagtc
ggtctacaca
caggtccgag
gaagatgggsg
tcttctggac
ctccagcggc
taggaatggc
gcttggaggc
tcctctgtct
gctgectgetg
ggggctcagce

cttcctctat

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



gtggcccttg
gaggcgegsag
gcgtcagacc
gctgctgatg
tcctgacatc
tacgccccat

cataaccctg

gaaaggggtc

ccagtaggag

<210> 4
<211>

tggacatggt
tggagaggga
ataggcccgc
ctttctgaca
ctctttttct
gtgctcctgc
ctggaggagc
gggttgccct

caataggatt

7784

<212>
<213>

<400>

DNA
homo sapien

4

agctggaacc
gtaatgccaa
taggccaggt
ttccectttc
actgctaaga
cccccctect
ggggttggag
gaaagggcta
gactaggccc
tacccagggg

aactcctctc

ggtgggctag

aagaaggttg
cctcaacccc
cagacatcag
ttggtcatcg
acagtttatt
ccccaggtta
atgaagttta
aaatggtact
aggttctcct
cccagcagag
ttatgtgagc

gagggggtsgc

gagagatgtc
ggtagcagtc
aaaagtctga
ccattcctct
ttcagctacc
aggegctggsg
ggctactgcc
tccttccccc

ttaataaaca

tgtcccecctt
ctggaccagt
aggagagccc
atccctagag
tcccatgcat
gggacacctg
gtgctagact
aatggtgtta
tagccatgtg
actgactttt
cttcacacac

atgtccatct

gggtagagca
cctccgectc
gaaacaaggg
ggagttgaga
agccctgcett
gctgectgetg
cgtgaccact
caaccacagg

gaacccatcc

cctctgggtg
caccccgatc
agatccttgt
ctctggctct
gcatctgggc
ggtccaacct
gtaaggtagg

aggatagggt

gctttcccag
gatccctacc
tggccccacc

cagccttcta

17

gagaaatcaa
taccattagc
actaaggtgt
ggtcaggggc
cgtcctccgg
gggggcgecc
gagggctgat
aatggaggcg

Caaa

tccttgtctc
agactttgct
ttcctctccc
ttctcttctt
ttgccactga
tcccaaggaa
tggggtggaa
gaattattta
ggcagagggt
ccagagacca

cctgaccccg

tgtgacgtgg

gggcagtggg

tcctggaagg
ttgggtggss
aaggccagaa
agcccctgcec

tcatgcttgc

ggggccagtg

ggacacaggsg

ctgctatcag

tgcctgattt

cccgeagggc
ggggtgagaa
tctgectttt
tatggggatg
gtacatgagg
agaggaaaaa
ggcccctccc
gtgaaccatt
ccccaaggcea

cctccgatcc

7320

7380

7440

7500

7560

7620

7680

7740

7784

60

120

180

240

300

360

420

480

540

600

660

720



acctggacac

gtctacagca

gaggccctgg

gg8gacCaagga

gtgctccagg
gaaggctgca
tcccccatgg
gggcacagtc
ttcccctcac
gtcgtcttgg
aaccattacc
ggcttggegce
cagcatgggc
tactgacccc
ccagttgcct
agctccttgg
agactggggsg
gcaacctctg
ccataggcac
tcgectgtgtt
cagcttccca
ctaattctct
tcagtgtctc
tttttttttt

tggtgtgatc

ctggaggcta
aggcctaata
ggattgaggg
atggacggtc
aaccagcaaa
gtaggggctg
acctgagctg
ctcaggatgt
caatgatggg
gctgggtagg
tggcccagcect
ggcttctcca
ctctgactgg
ttcctccact
cgttctggcet
tatctcttca
tctcgetttg
cttcccaggc
acaccaccac
gcccaggcetg
aagtgctggg
cctcctccaa
tgggctgatt
tttttttttt

ttggctcact

agcctggatt
ggggacctga
gggataaaga
agctctggat
caagaggctg
ctgctggact
gagagcagag
ttcggggaga
gtccccagtg
gggctcagtc
gtttggcctg
cagcctgggg
acgggctgca
ccacagggcc
tcctcacgag
aaacctctca
tcacccaggc
tgaagccatc
agccggctaa
gtctcaaact
actacagatg
atctctaagc
tggctccaaa
tgagacagag

gtaacctctg

cccccttcecc
ggtgacagct
ggtggggcaa
gaagtatgag
ctcccgcagg
cggtggggag
cgcagctcca
ataggagcca
agtcatctgc
cccaacctgg
tacggcgaga
ctaggccgag
tccccagetg
acatctccca
atccctggag
tgcttctatt
taaagtgcag
ctcccacctc
ttttaaaaat
cctgggctca
tgaactacca
ccttaaattt
ttcgtagact
tctcgctctg

cctcceccggt
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tgactcagga
cttatgttgc
agttgagges
gagagctctg
aggcagtgtg
caggtgcaag
gcccattcect
gaacctgagc
tggccggcett
gccctgcetga
atgggacgct
ttcaggggct
cagacaattc
ggtcctctca
ttacaaattc
gccttctcetc
tgacacattc
agcctcctga
tttttacaga
gctcagcgat
ccctagccct
cttgctctta
tcttttttct
tcgcccaggce

tcaagcgatt

actgcttaac

cagtaggggt
tggggtttag
actcagggag
aagggagaaa
gagctctggc
cattcttcca
ccctaagcta
ctgtgtgtgg
gcaggagceag
gactgcaggg
tcgecctggga
cacacacagg
gtgcttgcecc
ttcagaaccg
tecttttcttg
acggctcact
gcagctggga
gacaagggtt
ctgcctgect
ccgttgectt
gtatcactgt
tttcttttct
tggagtgcag

ctcctgectc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



ggcctcctga
tttagtagag
tgatccaccc
gccattcgta
tggacaactc
cagtcagtgg
gatagagaac
agctgagtgt
aagagtcaaa
acaggcttct
cggtctctag
agttttttgt
tgtaatccca
accagcctgg
tgtggtaaca

aacttgggag

aacaagaggg
agctgggcegt
tcacttgaac
ctgggtaaca
aaaaaatatc
gggatcagag
gcaaagcaga
agacctgcag

caccagaggg

gtagctggga
acggggtttc
acctcagcct
gcccttttgg
acagatcttc

ctagtccccc

acaagggagg

ggatgtctgg

ggcccctcac
gttgctggac
aggggaagga
tttgttttgt
acactttggg
ccaacatggt
ggtgtgtgta
gcagaggttg
agactctgtc
ggtggcacat
ccaggaggcg
cagcgagact
tcactgtggt
caggtgagcc
gaatctagag

ggaatggatg

cagacaaagc

ttacaggcac
accattttgg
cccaaagtgc
ttgtcgtcct
ctaagaatga
cattccccct
ctgacttgct
gcagggatgc
ctaccccgtg
cactcattgg
gccatgggat
ttttaaatcc
aggccgaggt
gaaaccccat
atcctagcta
cagtgagcca
tcaaaaaaaa
gcctataatc
gagattgcag
ctgtctcaaa
cttaggggat
catatccaga
aagcagccca
gctgtcttca

tgcctaaccc

acaccaccac
tcaggctggt
tgggattaca
tttttttctg
cattccatgg
aaaatccctg
gtctcatcca
ctctgggtcc
ggccagcccc
ctgaccacct
tagatggcct
caacgtggac
gggtggatca
ctctactaaa
ctcaggaggc
agatggcacc
aaaaaaaaaa
ccagttactc
tcagccgaga
aatgaaaata
gttatttcaa
gctccaagac

gggtaggatc

tccagaaaga

tgatggaggt
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gccgggctaa
ctcgaacttc
ggcgtgagcc
tcccccccag
tttctgggtc
ggagcctctc
ttccaggcca
ctcagggtgg
ctcgggectg
gaatgaggat
gaaatgttta
caagcgtggt
cctgaggtca
aaatacaaaa
tgaggtgaga
atttgcactc
aaaaaaaaaa
ggaaggctga
ttgcaccact
aaaaaaataa
tagtgaacta
tcagtttagg
tggatggtca
cagagaatat

ccagtgagtg

tttttgcaat
caacctcagg
accgtgccca
tggcagaaaa
ccaggatctc
aaagcgggtt
cagaaccctg
ggtgacctgg
gacctccttc
gtgagtctga
aataatcagt
ggctcacgcc
ggagttcgag
attagccggg
aaattgcttg
cagcctgggc
aaaaaaaaat
ggcaggaaaa
gcactccagc
aaaaataaaa
tgttccctct
ggaatagatg
cctggagagg
attccactta

cccattgcag

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



gaagcattca
gcatttcagg
gcttcattta
acaatgctca
actaataata
aggagcaaag
aatatatata
aatggcgtga
tcagcctccc
tttttttttt
cggctcactg
tagctgggat
cagggtttca
cctcagcctc
gctaattttt
actcctgacc
agccactaca
gtatgaccct
agccccgcetg
cagatcgaca
tctggtcagc
caaaaaggag
cgtgtgggac
ttcagagtgc

tgcggctcect

agctgaggct
gtcttttccc
tcaaatcaac
ctagcaccca
cacattgatt
gggaccctgg
tatatatttt
tcttggctca
gagtagctgg
gagatggagt
caacctctgc
cacaggtgca
ccatgttgcc
ccaaagtgct
gtatttttag
tcagatgata
cctggccagg
caattctcca
ctcctctgac
gccgegtctg
aagtaggagt
gctcactggg
cctcctcttg
cctggecagtc

gggacctcgt

ggatgaacat
ttttaagatt
aaaatgattg
gtttgcatca
ataagtaccc
gagagaccca
tttgaggtag
ctgcaacctc
gattataggt
ctcactctgt
ctcctgggtt
cgccaccatg
caggctggtc
gggattacag
tagagacagg
cacccgcctg
tgttaaagat
gtgtctgaac
ccctcgtcag
catcggcgct
gggtggegga
gtcctgcectc
ccctgaccta
ctgttgctca

ctactacggc

cgacagggct
ctggcatgga
aaatgatcag
aattgaatac
ttggccctag
ggagtctatg
agtctgactc
cacctcctgg
gttcactact
cgcccaggcet
caagcgattc
cccagctaat
tcgaactcct
gcgtgagcca
gtttcactat
ggcctctcaa
ctgagtcata
ggctcccagc
tttgctctgce
ccggecccectg
caccctgaat
tccttgtagt
acttcagccc
gcctccecttc

ccttgetggg
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gttgagaggg
gagctctagt
agtttgcagg
ctgcattgga
tccccaaggt
caatggaagg
tgtcacccag
gttaaagcaa
atccccagct
ggagtgcact
tcctgtctca
tttttgtatt
gagctcaggc
ccgcacccgg
gttggccagg

gggctgggat

gttcctggtg
tgctggtcaa
tgtgcccagc
cacccccagg
cctggaagtg
gttctctctg
ctgattctcc
tcccctatcc

cttcctgggg

agattagatg
tttccaacca
gaagatgatg
ctgaatattc
acctgccagt
acaggtgtta
gctggagtgce
ttctcctgcec
aatttttttt
ggtgcaatct
gcctcctgag
ttagtagaga
aatctaccca
ctcatcccca
ttggtctcaa
tataggtgtg
attctccaat
ttttggcttg
cctgctttat
ggatctacta
gggcccatgc
ctccacctta
ccagccctgc
ctgctgectgc

gccctggegg

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



tgggcactct
ccttgtaccc
ctttccatca
agtagagcat
gggcttccag
acctggcgga
cctgectcettt
gagtgatacc
ggeegeggeec
tcacaaggtt
aaatacaaaa
tgaggcagga
ctgcactcca
aaaactgggc
tgcctggtgt
cccaggactt
gaggtgccaa
ccaggtgttc
tcctccacca
ctcgaaacac
gcagctccag
cttgcagcca
gggagaagaa
atgggcacca

acctcactga

ttgtggggat

ctggcctcca
gctcccatat
atgagcgaag
agtctgccct
ctaccagaga
gtgctggaga
cttttctect
ggtggctcac
aggagttcga
attagctggg
gaatcgcttg
gcccaggtga
caaaaagcca
gcaggaccta
ctggccaaat
cttgggaaga
atcttcccag
ggagggatgc
gcaacttgga
gtgactagag
ccaacactgt

cagccagcac

gggtggcact

tgggctggcc

gcactgctac
tggatctaag
cctactccca
gcttgccaca
gaccttctct
aggacctggg
acacgctggg
ccttctgcetg
gcctgtaatc
gtccagcctg
cgtggtggtg
acttgggagg
cagagcgaga
agagatgagg
tcggctaaca
ggcatcctat
aggtagaggc
cttgtggcect
cctcctattt
tccggagaat
gagaaaattt
cctgtgcettc
ccaccagctc
gatatcacgt

ataggtgtga

atctgctacc
gtgtccccag
gatcctggct
atccatgcaa
ctgtcaggca
cccggggctg
gcttttgegg
agaccagagt
ccagcacttt
accaacatgg
cgtgtctgta
tggaggttgc
ctccatctca
agcagtgtgt
gggagtgggt
tctgagctca
caaagaacat
ggcttcccct
cagagatgct
ggcagtggga
gaagagtagg
ttcccgcaga
tggcccctcc

ggatggtcct

ggggtgggaa
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gcatgtatgt
ccataggaca

tcagcccaca

ggggatgttg
caagaagggc
tcagtgctcg
caccgagggc
cccagtcaag
gggagcccaa
tgaaaccctg
atcccagcta
agcgagctaa
aaaacaacaa
gctcctggat
aggggctcct
agtcaacaag
cccaggtgcc
tagtccctgg
gcaggcgaaa
tggcccttca
ttccaagctc
gccaggggct
tgggcaccaa

cctgggagat

cggagggaag

gaagcccctt
tcccctecgce
gctgecttct
ttgggtatag
ggcacgcagsg
gaggcctctt
tcaggccagt
aactgggcca
ggcgggcaga
tctctactaa
ctcaggaggc
gatggcacca
caacaacaac
ctctgacatt

taagcacaga

aaacagaggg
agaggtggaa
ctctgectgcec
acgaaggaat
gcccctacag
acagtcctta
cagggccaga
ggccacagtc
ggtctacaca

caggtccgag

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720



gggaggccag
agaggacgsgg
tgacaacttc
ctcagtacca
aggagcaggs
tggtgggtes
ccaataggtg
ctgagcctcg
ctgggccctg
gtggcccttg
gaggcgeeas
gcgtcagacc
gctgctgatg
tcctgacatc
tacgccccat
cataaccctg

gaaaggggtc

ccagtaggag

<210> 5
<211>
<212>
<213>

<400> 5
agctggaacc

gtaatgccaa
taggccaggt

ttcccctttc

7784
DNA
homo sapien

ggctcctagt
aggaccacgg
cgaccctgct
ccttagcggt
tggggtggac
catggatgag
actttgccat
tgtctggagc
tcccectcac
tggacatggt
tggagaggga
ataggcccgc
ctttctgaca
ctctttttct
gtgctcctgc
ctggaggagc
gggttgccct

caataggatt

aagaaggttg
cctcaacccc
cagacatcag

ttggtcatcg

tatcagctgg
aacacaggaa
ggccccaggt
cttctgccat
tccagaaagg
gggcacccca
gctgctccag
cctgggattg
tccctgggtg
gagagatgtc
ggtagcagtc
aaaagtctga
ccattcctct
ttcagctacc
aggggctggs
ggctactgcc
tccttccccc

ttaataaaca

tgtccccctt
ctggaccagt
aggagagccc

atccctagag

ggctaggaga
cctgecttctg
gctgecttct
gagctgcccc
agatagctcc
gcttactccc
tcagggctgt
gggggtgcag
tttggggtca
gggtagagca
cctccgectc
gaaacaaggg
ggagttgaga
agccctgcett
gctgetgetg
cgtgaccact
caaccacagg

gaacccatcc

cctctgggtg
caccccgatc
agatccttgt

ctctggctct
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gggccgtcag

aggagacttt
ctgatggctt
acgaactggg
aaggggtaga
tcccatcctg

cctttcggceg

tcctgggggt

ctgctggggt

gagaaatcaa
taccattagc
actaaggtgt
ggtcaggggc
cgtcctcegg
gg8ggcgecc
gagggctgat
aatggaggcg

Caaa

tccttgtctc
agactttgct
ttcctctccc

ttctcttctt

gaagatgggg

tcttctggac
ctccagcggc
taggaatggc
gcttggaggc
tcctectgtct
gctgetgetg
ggggctcagc

cttcctctat

gggcagtggg

tcctggaagg
ttgggtgges
aaggccagaa
agcccctgcec

tcatgcttgc

ggggcceagtg

ggacacaggsg

ctgctatcag
tgcctgattt
cccgcaggsgc

ggggtgagaa

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7784

60

120

180

240



actgctaaga

cccccctect

ggggttggag
gaaagggcta

gactaggccc

tacccagggg

aactcctctc
ggtgggctag
acctggacac

gtctacagca

gaggccctgg
gggacaagga
gtgctccagg
gaaggctgca
tcccccatgg
gggcacagtc
ttcccctcac
gtcgtcttgg
aaccattacc
ggcttggegce
cagcatgggc
tactgacccc
ccagttgcct

agctccttgg

agactggggsg

acagtttatt
ccccaggtta
atgaagttta
aaatggtact
aggttctcct
cccagcagag
ttatgtgagc
gaggggetgc
ctggaggcta
aggcctaata
ggattgaggg
atggacggtc
aaccagcaaa
gtaggggctg
acctgagctg
ctcaggatgt
caatgatggg
gctgggtagg
tggcccagcect
ggcttctcca
ctctgactgg
ttcctccact
cgttctggct
tatctcttca

tctcgctttg

tcccatgcat
gggacacctg
gtgctagact
aatggtgtta
tagccatgtg
actgactttt
cttcacacac
atgtccatct

agcctggatt

ggggacctga
gggataaaga
agctctggat
caagaggctg
ctgctggact
gagagcagag
ttcggggaga
gtccccagtg
gggctcagtc

gtttggcctg

cagcctgggg

acgggctgca

ccacagggcc
tcctcacgag
aaacctctca

tcacccaggc

gcatctgggc

ggtccaacct

gtaaggtagg

aggatagggt

gctttcccag
gatccctacc
tggccccacc
cagccttcta
cccccttcecc
ggtgacagct
ggtggggcaa
gaagtatgag
ctcccgcagg
cggtggggag
cgcagctcca
ataggagcca
agtcatctgc
cccaacctgg
tacggcgaga
ctaggccgag
tccccagcetg
acatctccca
atccctggag
tgcttctatt

taaagtgcag
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ttgccactga
tcccaaggaa
tggggtggaa
gaattattta
ggcagagggt
ccagagacca
cctgaccccg
tgtgacgtgg
tgactcagga
cttatgttgc
agttgagggsg
gagagctctg
aggcagtgtg
caggtgcaag
gcccattcect
gaacctgagc
tggccggett
gccctgcetga
atgggacgct
ttcaggggct
cagacaattc
ggtcctctca
ttacaaattc
gccttcectcetce

tgacacattc

tctgectttt
tatggggatg
gtacatgagg
agaggaaaaa
ggcccctcecc
gtgaaccatt
ccccaaggcea
cctccgatcc

actgcttaac

cagtaggggt
tggggtttag
actcagggag
aagggagaaa
gagctctggc
cattcttcca
ccctaagcta
ctgtgtgtgg
gcaggagceag
gactgcaggg
tcgcctggga
cacacacagg
gtgcttgccc
ttcagaaccg
tcttttcttg

acggctcact

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



gcaacctctg
ccataggcac
tcgctgtgtt
cagcttccca
ctaattctct
tcagtgtctc
tttttttttt
tggtgtgatc
ggcctcctga
tttagtagag
tgatccaccc
gccattcgta
tggacaactc
cagtcagtgg
gatagagaac
agctgagtgt
aagagtcaaa
acaggcttct
cggtctctag
agttttttgt
tgtaatccca
accagcctgg
tgtggtaaca

aacttgggag

aacaagaggg

cttcccaggc

aCaccaccac

gcccaggcetg
aagtgctggg
cctcctccaa
tgggctgatt
tttttttttt
ttggctcact
gtagctggga
acggggtttc
acctcagcct
gcccttttgg
acagatcttc

ctagtccccc

aCaagggagsg

ggatgtctgg

ggcccctcac
gttgctggac
aggggaagga
tttgttttgt
acactttggg
ccaacatggt
ggtgtgtgta
gcagaggttg

agactctgtc

tgaagccatc
agccggctaa
gtctcaaact
actacagatg
atctctaagc
tggctccaaa
tgagacagag
gtaacctctg
ttacaggcac
accattttgg
cccaaagtgc
ttgtcgtcct
ctaagaatga
cattccccct
ctgacttgct
gcagggatgc
ctaccccgtg
cactcattgg
gccatgggat
ttttaaatcc
aggccgaggt
gaaaccccat
atcctagcta
cagtgagcca

tcaaaaaaaa

ctcccacctc
ttttaaaaat
cctgggctca
tgaactacca
ccttaaattt
ttcgtagact
tctcgctctg
cctccccggt
acaccaccac
tcaggctggt
tgggattaca
tttttttctg
cattccatgg
aaaatccctg
gtctcatcca
ctctgggtcc
ggccagcccc
ctgaccacct
tagatggcct
caacgtggac

gggtggatca

ctctactaaa

ctcaggaggc

agatggcacc

dddaadaaaa
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agcctcctga
tttttacaga
gctcagcgat
ccctagccct
cttgctctta
tettttttct
tcgcccaggce
tcaagcgatt
gccgggctaa
ctcgaacttc
ggcgtgagcec
tcccccccag
tttctgggtc
ggagcctctc
ttccaggcca
ctcagggtgsg
ctcgggcctg
gaatgaggat
gaaatgttta
caagcgtggt
cctgaggtca
aaatacaaaa
tgaggtgaga
atttgcactc

dddaadaaaa

gcagctggga
gacaagggtt
ctgcctgcect
ccgttgectt
gtatcactgt
tttcttttct
tggagtgcag
ctcctgectc
tttttgcaat
caacctcagg
accgtgccca
tggcagaaaa
ccaggatctc
aaagcgggtt
cagaaccctg
ggtgacctgg
gacctccttc
gtgagtctga
aataatcagt
ggctcacgcc
ggagttcgag
attagccggg
aaattgcttg

cagcctgggc

aaaaaaaaat

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



agctgggcegt
tcacttgaac
ctgggtaaca
aaaaaatatc
gggatcagag
gcaaagcaga
agacctgcag
caccagaggg
gaagcattca
gcatttcagg
gcttcattta
acaatgctca
actaataata
aggagcaaag
aatatatata
aatggcgtga
tcagcctccc
tttttttttt
cggctcactg
tagctgggat
cagggtttca
cctcagcctc
gctaattttt
actcctgacc

agccactaca

ggtggcacat
ccaggaggcg
cagcgagact
tcactgtggt
caggtgagcc
gaatctagag
ggaatggatg
cagacaaagc
agctgaggct
gtcttttccc
tcaaatcaac
ctagcaccca
cacattgatt
gggaccctgg
tatatatttt
tcttggctca
gagtagctgg
gagatggagt
caacctctgc
cacaggtgca
ccatgttgcc
ccaaagtgct
gtatttttag

tcagatgata

cctggccagg

gcctataatc
gagattgcag
ctgtctcaaa
cttaggggat
catatccaga
aagcagccca
gctgtcttca
tgcctaaccc
ggatgaacat
ttttaagatt
aaaatgattg
gtttgcatca
ataagtaccc
gagagaccca
tttgaggtag
ctgcaacctc
gattataggt
ctcactctgt
ctcctgggtt
cgccaccatg
caggctggtc
gggattacag
tagagacagg
cacccgcctg

tgttaaagat

ccagttactc
tcagccgaga
aatgaaaata
gttatttcaa
gctccaagac
gggtaggatc
tccagaaaga
tgatggaggt
cgacagggct
ctggcatgga
aaatgatcag
aattgaatac
ttggccctag
ggagtctatg
agtctgactc
cacctcctgg
gttcactact
cgcccaggcet
caagcgattc
cccagctaat
tcgaactcct
gcgtgagcca
gtttcactat
ggcctctcaa

ctgagtcata
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ggaaggctga
ttgcaccact
aaaaaaataa
tagtgaacta
tcagtttagg
tggatggtca
cagagaatat
ccagtgagtg
gttgagaggg
gagctctagt
agtttgcagg
ctgcattgga
tccccaaggt
caatggaagg
tgtcacccag
gttaaagcaa
atccccagct
ggagtgcact
tcctgtctca
tttttgtatt
gagctcaggc
ccgcacccgg
gttggccagg

gggctgggat

gttcctggtg

ggcaggaaaa

gcactccagc
aaaaataaaa
tgttccctct
ggaatagatg
cctggagagg
attccactta
cccattgcag
agattagatg
tttccaacca
gaagatgatg
ctgaatattc
acctgccagt
acaggtgtta
gctggagtgce
ttctcctgcec
aatttttttt
ggtgcaatct
gcctcctgag
ttagtagaga
aatctaccca
ctcatcccca
ttggtctcaa
tataggtgtg

attctccaat

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



gtatgaccct
agccccgctg
cagatcgaca
tctggtcagc
caaaaaggag
cgtgtgggac
ttcagagtgc
tgcggctcect
tgggcactct
ccttgtaccc
ctttccatca
agtagagcat
gggcttccag
acctggcgga
cctgctcettt
gagtgatacc
ggcegeggesc
tcacaaggtt
aaatacaaaa
tgaggcagga
ctgcactcca
aaaactgggc
tgcctggtgt
cccaggactt

gaggtgccaa

caattctcca
ctcctctgac
gccgegtctg
aagtaggagt
gctcactggg
cctcctcttg
cctggcagtc
gggacctcgt
ttgtggggat
ctggcctcca
gctcccatat
atgagcgaag
agtctgccct
ctaccagaga
gtgctggaga
cttttctcct
ggtggctcac
aggagttcga
attagctggg
gaatcgcttg
gcccaggtga
caaaaagcca
gcaggaccta
ctggccaaat

cttgggaaga

gtgtctgaac
ccctcgtcag
catcggcgct
gggtggegga
gtcctgcectc
ccctgaccta
ctgttgctca
ctactacggc
gcactgctac
tggatctaag
cctactccca
gcttgccaca
gaccttctct
aggacctggg
acatgctggg
ccttctgectg
gcctgtaatc
gtccagcctg
cgtggtggtyg
acttgggagg
cagagcgaga
agagatgagg
tcggctaaca

ggcatcctat

aggtagaggc

ggctcccagc
tttgctctgc
ccggecccctg
caccctgaat
tccttgtagt
acttcagccc
gcctccecttce
ccttgectggg
atctgctacc
gtgtccccag
gatcctggct
atccatgcaa
ctgtcaggca
cccggggctg
gcttttgegg
agaccagagt
ccagcacttt
accaacatgg
cgtgtctgta
tggaggttgc
ctccatctca
agcagtgtgt
gggagtgggt
tctgagctca

caaagaacat
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tgctggtcaa
tgtgcccagc
cacccccagg
cctggaagtg
gttctctctg
ctgattctcc
tcccctatcc
cttcctgggg
gcatgtatgt
ccataggaca

tcagcccaca

ggggatgttg
caagaagggc
tcagtgctcg
caccgaggsgc
cccagtcaag
gggagcccaa
tgaaaccctg
atcccagcta
agcgagctaa
aaaacaacaa
gctcctggat
aggggctcct
agtcaacaag

cccaggtgcc

ttttggcttg
cctgctttat
ggatctacta
gggcccatgc
ctccacctta
ccagccctgc
ctgctgctgc
gccctggegg
gaagcccctt
tcccctecge
gctgecttct
ttgggtatag
ggcacgcagsg
gaggcctctt
tcaggccagt
aactgggcca
ggcggegcaga
tctctactaa
ctcaggaggc
gatggcacca
caacaacaac
ctctgacatt

taagcacaga

aaacagaggg

agaggtggaa

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240



ccaggtgttc
tcctccacca
ctcgaaacac
gcagctccag
cttgcagcca
gggagaagaa
atgggcacca

acctcactga

gggaggccag
agaggacgesg
tgacaacttc
ctcagtacca
aggagcages
tggtgggtsese
ccaataggtg
ctgagcctcg
ctgggccctg
gtggcccttg
gaggceegsag
gcgtcagacc
gctgctgatg
tcctgacatc
tacgccccat

cataaccctg

gaaaggggtc

atcttcccag
ggagggatgc
gcaacttgga
gtgactagag
ccaacactgt

cagccagcac

gggtggcact
tgggctggcec
ggctcctagt
aggaccacgg
cgaccctgct
ccttagcggt
tggggtggac
catggatgag
actttgccat
tgtctggagc
tccccctcac
tggacatggt
tggagaggga
ataggcccgc
ctttctgaca
ctctttttct
gtgctcctgc
ctggaggagc

gggttgccct

cttgtggcct
cctcctattt
tccggagaat
gagaaaattt
cctgtgcttc
ccaccagctc
gatatcacgt
ataggtgtga
tatcagctgg
aacacaggaa
ggccccaggt
cttctgccat
tccagaaagg
gggcacccca
gctgctccag
cctgggattg
tccctgggtg
gagagatgtc
ggtagcagtc
aaaagtctga
ccattcctct
ttcagctacc
aggegctggsg
ggctactgcc

tccttccccc

ggcttcccct
cagagatgct
ggcagtggga
gaagagtagg
ttcccgcaga
tggcccctcc

ggatggtcct

ggggtgggaa
ggctaggaga
cctgcttctg
gctgecttct
gagctgcccc
agatagctcc
gcttactccc
tcagggctgt
gggggtgceag
tttggggtca
gggtagagca
cctccgectc
gaaacaaggg
ggagttgaga
agccctgcett
gctgectgetg
cgtgaccact

caaccacagg
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tagtccctgg
gcaggcgaaa
tggcccttca
ttccaagctc
gccaggggct
tgggcaccaa
cctgggagat
cggagggaag
gggccgtcag
aggagacttt

ctgatggctt

acgaactggg

aaggggtaga

tcccatcctg

cctttcggeg

tcctgggggt

ctgctggggt

gagaaatcaa
taccattagc
actaaggtgt
ggtcaggggc
cgtcctccgg
gg88g8gcgecc
gagggctgat

aatggaggcg

ctctgctgcec
atgaaggaat
gcccctacag
acagtcctta
cagggccaga
ggccacagtc
ggtctacaca
caggtccgag
gaagatgggsg
tcttctggac
ctccagcggc
taggaatggc
gcttggaggc
tcctctgtct
gctgectgetg
ggggctcagce

cttcctctat

gggcagtggg

tcctggaagg
ttgggtggss
aaggccagaa
agcccctgcec

tcatgcttgc

ggggccagtg

ggacacaggsg

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



ccagtaggag caataggatt

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

<400>

6

7784

DNA

homo sapien

6

agctggaacc
gtaatgccaa
taggccaggt
ttccectttc
actgctaaga
cccccctect
ggggttggag
gaaagggcta
gactaggccc
tacccagggg
aactcctctc
ggtgggctag
acctggacac

gtctacagca

gaggccctgg

gg8gacCaagga

gtgctccagg
gaaggctgca
tcccccatgg

gggcacagtc

aagaaggttg
cctcaacccc
cagacatcag
ttggtcatcg
acagtttatt
ccccaggtta
atgaagttta
aaatggtact
aggttctcct
cccagcagag
ttatgtgagc
gagggggtsgc
ctggaggcta
aggcctaata
ggattgaggg
atggacggtc
aaccagcaaa
gtaggggctg
acctgagctg

ctcaggatgt

ttaataaaca

tgtcccecctt
ctggaccagt
aggagagccc
atccctagag
tcccatgcat
gggacacctg
gtgctagact
aatggtgtta
tagccatgtg
actgactttt
cttcacacac
atgtccatct
agcctggatt
ggggacctga
gggataaaga
agctctggat
caagaggctg
ctgctggact
gagagcagag

ttcggggaga

gaacccatcc

cctctgggtg
caccccgatc
agatccttgt
ctctggctct
gcatctgggc

ggtccaacct

gtaaggtagg

aggatagggt

gctttcccag
gatccctacc
tggccccacc
cagccttcta
cccccttecc
ggtgacagct
ggtggggcaa
gaagtatgag
ctcccgcagg
cggtggggasg
cgcagctcca

ataggagcca

28

Caaa

tccttgtctc
agactttgct
ttcctctccc
ttctcttctt
ttgccactga
tcccaaggaa
tggggtggaa
gaattattta
ggcagagggt
ccagagacca
cctgaccccg
tgtgacgtgg
tgactcagga
cttatgttgc
agttgagggs
gagagctctg
aggcagtgtg
caggtgcaag
gcccattcct

gaacctgagc

ctgctatcag

tgcctgattt

cccgeagggc
ggggtgagaa
tctgectttt
tatggggatg
gtacatgagg
agaggaaaaa
ggcccctccc
gtgaaccatt
ccccaaggcea
cctccgatcc

actgcttaac

cagtaggggt
tggggtttag
actcagggag
aagggagaaa
gagctctggc
cattcttcca

ccctaagcta

7784

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ttcccctcac
gtcgtcttgg
aaccattacc
ggcttggegce
cagcatgggc
tactgacccc
ccagttgcct
agctccttgg
agactggggsg
gcaacctctg
ccataggcac
tcgctgtgtt
cagcttccca
ctaattctct
tcagtgtctc
tttttttttt
tggtgtgatc
ggcctcctga
tttagtagag
tgatccaccc
gccattcgta
tggacaactc
cagtcagtgg
gatagagaac

agctgagtgt

caatgatggg
gctgggtagg
tggcccagct
ggcttctcca
ctctgactgg
ttcctccact
cgttctggct
tatctcttca
tctcgetttg
cttcccaggc
acaccaccac
gcccaggcetg
aagtgctggg
cctcctccaa
tgggctgatt
tttttttttt
ttggctcact
gtagctggga
acggggtttc
acctcagcct
gcccttttgg
acagatcttc

ctagtccccc

aCaagggagsg

ggatgtctgg

gtccccagtg
gggctcagtc
gtttggcctg
cagcctgggsg
acgggctgca
ccacagggcc
tcctcacgag
aaacctctca
tcacccaggc
tgaagccatc
agccggctaa
gtctcaaact
actacagatg
atctctaagc
tggctccaaa
tgagacagag
gtaacctctg
ttacaggcac
accattttgg
cccaaagtgc
ttgtcgtcct
ctaagaatga
cattccccct

ctgacttgct

gcagggatgc

agtcatctgc
cccaacctgg
tacggcgaga
ctaggccgag
tccccagetg
acatctccca
atccctggag
tgcttctatt
taaagtgcag
ctcccacctc
ttttaaaaat
cctgggctca
tgaactacca
ccttaaattt
ttcgtagact
tctcgctctg
cctcceccggt
acaccaccac
tcaggctggt
tgggattaca
tttttttctg
cattccatgg
aaaatccctg
gtctcatcca

ctctgggtcc

29

tggccggcett
gccctgetga
atgggacgct
ttcaggggct
cagacaattc
ggtcctctca
ttacaaattc
gccttctctc
tgacacattc
agcctcctga
tttttacaga
gctcagcgat
ccctagccct
cttgctctta
tcttttttct
tcgcccaggce
tcaagcgatt
gccgggctaa
ctcgaacttc
ggcgtgagcc
tcccccccag
tttctgggtc
ggagcctctc

ttccaggcca

ctcagggtgg

ctgtgtgtgg
gcaggagceag
gactgcaggg
tcgecctggga
cacacacagg
gtgcttgcecc
ttcagaaccg
tecttttcttg
acggctcact
gcagctggga
gacaagggtt
ctgcctgect
ccgttgectt
gtatcactgt
tttcttttct
tggagtgcag
ctcctgectc
tttttgcaat
caacctcagg
accgtgccca
tggcagaaaa
ccaggatctc
aaagcgggtt

cagaaccctg

ggtgacctgg

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



aagagtcaaa
acaggcttct
cggtctctag
agttttttgt
tgtaatccca
accagcctgg
tgtggtaaca

aacttgggag

aacaagaggg
agctgggegt
tcacttgaac
ctgggtaaca
aaaaaatatc
gggatcagag
gcaaagcaga
agacctgcag
caccagaggg
gaagcattca
gcatttcagg
gcttcattta
acaatgctca
actaataata
aggagcaaag
aatatatata

aatggcgtga

ggcccctcac
gttgctggac
aggggaagga
tttgttttgt
acactttggg
ccaacatggt
ggtgtgtgta
gcagaggttg
agactctgtc
ggtggcacat
ccaggaggcg
cagcgagact
tcactgtggt
caggtgagcc
gaatctagag
ggaatggatg
cagacaaagc
agctgaggct
gtcttttccc
tcaaatcaac
ctagcaccca
cacattgatt
gggaccctgg
tatatatttt

tcttggctca

ctaccccgtg
cactcattgg
gccatgggat
ttttaaatcc
aggccgaggt
gaaaccccat
atcctagcta
cagtgagcca
tcaaaaaaaa
gcctataatc
gagattgcag
ctgtctcaaa
cttaggggat
catatccaga
aagcagccca
gctgtcttca
tgcctaaccc
ggatgaacat
ttttaagatt
aaaatgattg
gtttgcatca
ataagtaccc
gagagaccca
tttgaggtag

ctgcaacctc

ggccagcccc
ctgaccacct
tagatggcct
caacgtggac
gggtggatca
ctctactaaa
ctcaggaggc
agatggcacc
aaaaaaaaaa
ccagttactc
tcagccgaga
aatgaaaata
gttatttcaa
gctccaagac
gggtaggatc
tccagaaaga
tgatggaggt
cgacagggct
ctggcatgga
aaatgatcag
aattgaatac
ttggccctag
ggagtctatg
agtctgactc

cacctcctgg
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ctcgggectg
gaatgaggat
gaaatgttta
caagcgtggt
cctgaggtca
aaatacaaaa
tgaggtgaga
atttgcactc
aaaaaaaaaa
ggaaggctga
ttgcaccact
aaaaaaataa
tagtgaacta
tcagtttagg
tggatggtca
cagagaatat
ccagtgagtg
gttgagaggg
gagctctagt
agtttgcagg
ctgcattgga
tccccaaggt
caatggaagg
tgtcacccag

gttaaagcaa

gacctccttc
gtgagtctga
aataatcagt
ggctcacgcc
ggagttcgag
attagccggg
aaattgcttg
cagcctgggc
aaaaaaaaat
ggcaggaaaa
gcactccagc
aaaaataaaa
tgttccctct
ggaatagatg
cctggagagg
attccactta
cccattgcag
agattagatg
tttccaacca
gaagatgatg
ctgaatattc
acctgccagt
acaggtgtta
gctggagtgce

ttctcctgcec

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



tcagcctccc
tttttttttt
cggctcactg
tagctgggat
cagggtttca
cctcagcctc
gctaattttt
actcctgacc
agccactaca
gtatgaccct
agccccgcectg
cagatcgaca
tctggtcagc
caaaaaggag
cgtgtgggac
ttcagagtgc
tgcggctcct
tgggcactct
ccttgtaccc
ctttccatca
agtagagcat
gggcttccag
acctggcgga
cctgectcettt

gagtgatacc

gagtagctgg
gagatggagt
caacctctgc
cacaggtgca
ccatgttgcc
ccaaagtgct
gtatttttag
tcagatgata
cctggccagg
caattctcca
ctcctctgac
gccgegtctg
aagtaggagt
gctcactggg
cctcctcttg
cctggecagtc
gggacctcgt
ttgtggggat
ctggcctcca
gctcccatat
atgagcgaag
agtctgccct
ctaccagaga
gtgctggaga

cttttctcct

gattataggt
ctcactctgt
ctcctgggtt
cgccaccatg
caggctggtc
gggattacag
tagagacagg
cacccgcctg
tgttaaagat
gtgtctgaac
ccctcgtcag
catcggcgct
gggtggegga
gtcctgcectc
ccctgaccta
ctgttgctca
ctactacggc
gcactgctac
tggatctaag
cctactccca
gcttgccaca
gaccttctct
aggacctggg
acatgctggg

ccttctgcetg

gttcactact
cgcccaggcet
caagcgattc
cccagctaat
tcgaactcct
gcgtgagcca
gtttcactat
ggcctctcaa
ctgagtcata
ggctcccagc
tttgctctgce
ccggecccectg
caccctgaat
tccttgtagt
acttcagccc
gcctccecttc
ccttgetggg
atctgctacc
gtgtccccag
gatcctggct
atccatgcaa
ctgtcaggca
cccggggctg
gcttttgegg

agaccagagt

31

atccccagct
ggagtgcact
tcctgtctca
tttttgtatt
gagctcaggc
ccgcacccgg
gttggccagg

gggctgggat

gttcctggtg
tgctggtcaa
tgtgcccagc
cacccccagg
cctggaagtg
gttctctctg
ctgattctcc
tccectatcc
cttcctgggg
gcatgtatgt
ccataggaca

tcagcccaca

ggggatgttg
caagaagggc
tcagtgctcg

caccgagggc

cccagtcaag

aatttttttt
ggtgcaatct
gcctcctgag
ttagtagaga
aatctaccca
ctcatcccca
ttggtctcaa
tataggtgtg
attctccaat
ttttggcttg
cctgctttat
ggatctacta
gggcccatgc
ctccacctta
ccagccctgc
ctgctgectgc
gccctggegg
gaagcccctt
tcccctecgce
gctgecttct
ttgggtatag
ggcacgcagg
gaggcctctt
tcaggccagt

aactgggcca

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



ggeegggeec
tcacaaggtt
aaatacaaaa
tgaggcagga
ctgcactcca
aaaactgggc
tgcctggtgt
cccaggactt
gaggtgccaa
ccaggtgttc
tcctccacca
ctcgaaacac
gcagctccag
cttgcagcca
gggagaagaa
atgggcacca

acctcactga

gggaggccag
agaggacgsgs
tgacaacttc
ctcagtacca
aggagcaggs
tggtgggtes
ccaataggtg

ctgagcctcg

ggtggctcac
aggagttcga
attagctggg
gaatcgcttg
gcccaggtga
caaaaagcca
gcaggaccta
ctggccaaat
cttgggaaga
atcttcccag
ggagggatgc
gcaacttgga
gtgactagag
ccaacactgt

cagccagcac

gggtggceact
tgggctggec
ggctcctagt
aggaccacgg
cgaccctgct
ccttagcggt
tggggtggac
catggatgag
actttgccat

tgtctggagc

gcctgtaatc
gtccagcctg
cgtggtggty
acttgggagg
cagagcgaga
agagatgagg
tcggctaaca
ggcatcctat
aggtagaggc
cttgtggcect
cctcctattt
tccggagaat
gagaaaattt
cctgtgcettc
ccaccagctc
gatatcacgt
ataggtgtga
tatcagctgg
aacacaggaa
ggccccaggt
cttctgccat
tccagaaagg
gggcacccca
gctgctccag

cctgggattg

ccagcacttt
accaacatgg
cgtgtctgta
tggaggttgc
ctccatctca
agcagtgtgt
gggagtggsgt
tctgagctca
caaagaacat
ggcttcccct
cagagatgct
ggcagtggga
gaagagtagg
ttcccgcaga
tggcccctcc

ggatggtcct

ggggtgggaa
ggctaggaga
cctgecttctg
gctgecttct
gagctgcccc
agatagctcc
gcttactccc

tcagggctgt

gggggtgcag

32

gggagcccaa

tgaaaccctg
atcccagcta
agcgagctaa
aaaacaacaa
gctcctggat
aggggctcct
agtcaacaag
cccaggtgcc
tagtccctgg
gcaggcgaaa
tggcccttca
ttccaagctc
gccaggggct
tgggcaccaa
cctgggagat
cggagggaag
gggccegtcag
aggagacttt
ctgatggctt
acgaactggg
aaggggtaga
tcccatcctg

cctttcggceg

tcctgggggt

ggcgggcaga
tctctactaa
ctcaggaggc
gatggcacca
caacaacaac
ctctgacatt
taagcacaga
aaacagaggg
agaggtggaa
ctctgectgcec
acgaaggaat
gcccctacag
acagtcctta
cagggccaga
ggccacagtc
ggtctacaca
caggtccgag
gaagatgggsg
tcttctggac
ctccagcgcc
taggaatggc
gcttggagsgc
tcctectgtct
gctgetgetg

ggggctcagc

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



ctgggccctg
gtggcccttg
gaggceeeas
gcgtcagacc
gctgctgatg
tcctgacatc
tacgccccat
cataaccctg

gaaaggggtc

ccagtaggag

<210> 7
<211>
<212>
<213>

<400> 7
agctggaacc

gtaatgccaa
taggccaggt
ttcccctttc
actgctaaga

cccccctcect

ggggttggag
gaaagggcta

gactaggccc

tacccagggg

aactcctctc

ggtgggctag

tcccectcac
tggacatggt
tggagaggga
ataggcccgc
ctttctgaca
ctctttttct
gtgctcctgc
ctggaggagc
gggttgccct

caataggatt

7784
DNA
homo sapien

aagaaggttg
cctcaacccc
cagacatcag
ttggtcatcg
acagtttatt
ccccaggtta
atgaagttta
aaatggtact
aggttctcct
cccagcagag
ttatgtgagc

gaggggetgc

tccctgggtg
gagagatgtc
ggtagcagtc
aaaagtctga
ccattcctct
ttcagctacc
aggggctggg
ggctactgcc
tccttccccc

ttaataaaca

tgtccccctt
ctggaccagt
aggagagccc
atccctagag
tcccatgcat
gggacacctg
gtgctagact
aatggtgtta
tagccatgtg
actgactttt
cttcacacac

atgtccatct

tttggggtca
gggtagagca
cctccgectc
gaaacaaggg
ggagttgaga
agccctgcett
gctgectgetg
cgtgaccact
caaccacagg

gaacccatcc

cctctgggtg
caccccgatc
agatccttgt
ctctggctct
gcatctgggc

ggtccaacct

gtaaggtagg

aggatagggt

gctttcccag
gatccctacc
tggccccacc

cagccttcta

33

ctgctggggt

gagaaatcaa
taccattagc
actaaggtgt
ggtcaggggc
cgtcctccgg
gg8ggcgecc
gagggctgat
aatggaggcg

Caaa

tccttgtctc
agactttgct
ttcctctccc
ttctcttctt
ttgccactga
tcccaaggaa
tggggtggaa
gaattattta
ggcagagggt
ccagagacca

cctgaccccg

tgtgacgtgg

cttcctctat

gggcagtggg

tcctggaagg
ttgggtgges
aaggccagaa
agcccctgcec
tcatgcttgc
ggggcceagtg

ggacacaggsg

ctgctatcag
tgcctgattt
cccgeaggsc
ggggtgagaa
tctgectttt
tatggggatg
gtacatgagg
agaggaaaaa
ggcccctcecc
gtgaaccatt
ccccaaggcea

cctccgatcc

7260

7320

7380

7440

7500

7560

7620

7680

7740

7784

60

120

180

240

300

360

420

480

540

600

660

720



acctggacac

gtctacagca

gaggccctgg
gggacaagga
gtgctccagg
gaaggctgca
tcccccatgg
gggcacagtc
ttcccctcac
gtcgtcttgg
aaccattacc
ggcttggegce
cagcatgggc
tactgacccc
ccagttgcct
agctccttgg
agactggggsg
gcaacctctg
ccataggcac
tcgctgtgtt
cagcttccca
ctaattctct
tcagtgtctc
tttttttttt

tggtgtgatc

ctggaggcta
aggcctaata
ggattgaggg
atggacggtc
aaccagcaaa
gtaggggctg
acctgagctg
ctcaggatgt
caatgatggg
gctgggtagg
tggcccagcect
ggcttctcca
ctctgactgg
ttcctccact
cgttctggct
tatctcttca
tctcgctttg
cttcccaggc

aCaccaccac

gcccaggcetg
aagtgctggg
cctcctccaa
tgggctgatt
tttttttttt

ttggctcact

agcctggatt

ggggacctga
gggataaaga
agctctggat
caagaggctg
ctgctggact
gagagcagag
ttcggggaga
gtccccagtg
gggctcagtc

gtttggcctg

cagcctgggg

acgggctgca

ccacagggcc
tcctcacgag
aaacctctca
tcacccaggc
tgaagccatc
agccggctaa
gtctcaaact
actacagatg
atctctaagc
tggctccaaa
tgagacagag

gtaacctctg

cccccttccc
ggtgacagct
ggtggggcaa
gaagtatgag
ctcccgcagg
cggtggggag
cgcagctcca
ataggagcca
agtcatctgc
cccaacctgg
tacggcgaga
ctaggccgag
tccccagcetg
acatctccca
atccctggag
tgcttctatt
taaagtgcag
ctcccacctc
ttttaaaaat
cctgggctca
tgaactacca
ccttaaattt
ttcgtagact
tctcgctctg

cctccccggt

34

tgactcagga
cttatgttgc
agttgagggsg
gagagctctg
aggcagtgtg
caggtgcaag
gcccattcect
gaacctgagc
tggccggett
gccctgcetga
atgggacgct
ttcaggggct
cagacaattc
ggtcctctca
ttacaaattc
gccttcectcetce
tgacacattc
agcctcctga
tttttacaga
gctcagcgat
ccctagccct
cttgctctta
tettttttct
tcgcccaggce

tcaagcgatt

actgcttaac

cagtaggggt
tggggtttag
actcagggag
aagggagaaa
gagctctggc
cattcttcca
ccctaagcta
ctgtgtgtgg
gcaggagceag
gactgcaggg
tcgcctggga
cacacacagg
gtgcttgccc
ttcagaaccg
tcttttcttg
acggctcact
gcagctggga
gacaagggtt
ctgcctgcect
ccgttgectt
gtatcactgt
tttcttttct
tggagtgcag

ctcctgectc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



ggcctcctga
tttagtagag
tgatccaccc
gccattcgta
tggacaactc
cagtcagtgg
gatagagaac
agctgagtgt
aagagtcaaa
acaggcttct
cggtctctag
agttttttgt
tgtaatccca
accagcctgg
tgtggtaaca

aacttgggag

aacaagaggg
agctgggcegt
tcacttgaac
ctgggtaaca
aaaaaatatc
gggatcagag
gcaaagcaga
agacctgcag

caccagaggg

gtagctggga
acggggtttc
acctcagcct
gcccttttgg
acagatcttc

ctagtccccc

acaagggagg

ggatgtctgg

ggcccctcac
gttgctggac
aggggaagga
tttgttttgt
acactttggg
ccaacatggt
ggtgtgtgta
gcagaggttg
agactctgtc
ggtggcacat
ccaggaggcg
cagcgagact
tcactgtggt
caggtgagcc
gaatctagag

ggaatggatg

cagacaaagc

ttacaggcac
accattttgg
cccaaagtgc
ttgtcgtcct
ctaagaatga
cattccccct
ctgacttgct
gcagggatgc
ctaccccgtg
cactcattgg
gccatgggat
ttttaaatcc
aggccgaggt
gaaaccccat
atcctagcta
cagtgagcca
tcaaaaaaaa
gcctataatc
gagattgcag
ctgtctcaaa
cttaggggat
catatccaga
aagcagccca
gctgtcttca

tgcctaaccc

acaccaccac
tcaggctggt
tgggattaca
tttttttctg
cattccatgg
aaaatccctg
gtctcatcca
ctctgggtcc
ggccagcccc
ctgaccacct
tagatggcct
caacgtggac

gggtggatca

ctctactaaa
ctcaggaggc
agatggcacc
daaaaaaaaa
ccagttactc
tcagccgaga
aatgaaaata
gttatttcaa
gctccaagac

gggtaggatc

tccagaaaga

tgatggaggt

35

gccgggctaa
ctcgaacttc
ggcgtgagcec
tcccccccag
tttctgggtc
ggagcctctc
ttccaggcca
ctcagggtgg
ctcgggcctg
gaatgaggat
gaaatgttta
caagcgtggt
cctgaggtca
aaatacaaaa
tgaggtgaga
atttgcactc
aaaaaaaaaa
ggaaggctga
ttgcaccact
aaaaaaataa
tagtgaacta
tcagtttagg
tggatggtca
cagagaatat

ccagtgagtg

tttttgcaat
caacctcagg
accgtgccca
tggcagaaaa
ccaggatctc
aaagcgggtt
cagaaccctg
ggtgacctgg
gacctccttc
gtgagtctga
aataatcagt
ggctcacgcc
ggagttcgag
attagccggg
aaattgcttg

cagcctgggc

aaaaaaaaat
ggcaggaaaa
gcactccagc
aaaaataaaa
tgttccctct
ggaatagatg
cctggagagg
attccactta

cccattgcag

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



gaagcattca
gcatttcagg
gcttcattta
acaatgctca
actaataata
aggagcaaag
aatatatata
aatggcgtga
tcagcctccc
tttttttttt
cggctcactg
tagctgggat
cagggtttca
cctcagcctc
gctaattttt
actcctgacc
agccactaca
gtatgaccct
agccccgctg
cagatcgaca
tctggtcagc
caaaaaggag
cgtgtgggac
ttcagagtgc

tgcggctcect

agctgaggct
gtcttttccc
tcaaatcaac
ctagcaccca
cacattgatt
gggaccctgg
tatatatttt
tcttggctca
gagtagctgg
gagatggagt
caacctctgc
cacaggtgca
ccatgttgcc
ccaaagtgct
gtatttttag
tcagatgata
cctggccagg
caattctcca
ctcctctgac
gccgegtctg
aagtaggagt
gctcactggg
cctcctcttg
cctggcagtc

gggacctcgt

ggatgaacat
ttttaagatt
aaaatgattg
gtttgcatca
ataagtaccc
gagagaccca
tttgaggtag
ctgcaacctc
gattataggt
ctcactctgt
ctcctgggtt
cgccaccatg
caggctggtc
gggattacag
tagagacagg
cacccgcctg
tgttaaagat
gtgtctgaac
ccctcgtcag
catcggcgct
gggtggegga
gtcctgcectc
ccctgaccta
ctgttgctca

ctactacggc

cgacagggct

ctggcatgga
aaatgatcag
aattgaatac
ttggccctag
ggagtctatg
agtctgactc
cacctcctgg
gttcactact
cgcccaggcet
caagcgattc
cccagctaat
tcgaactcct
gcgtgagcca
gtttcactat
ggcctctcaa
ctgagtcata
ggctcccagc
tttgctctgc
ccggecccctg
caccctgaat
tccttgtagt
acttcagccc
gcctccecttce

ccttgectggg

36

gttgagaggg
gagctctagt
agtttgcagg
ctgcattgga
tccccaaggt
caatggaagg
tgtcacccag
gttaaagcaa
atccccagct
ggagtgcact
tcctgtctca
tttttgtatt
gagctcaggc
ccgcacccgg
gttggccagg

gggctgggat

gttcctggtg
tgctggtcaa
tgtgcccagc
cacccccagg
cctggaagtg
gttctctctg
ctgattctcc
tcccctatcc

cttcctgggg

agattagatg
tttccaacca
gaagatgatg
ctgaatattc
acctgccagt
acaggtgtta
gctggagtgce
ttctcctgcec
aatttttttt
ggtgcaatct
gcctcctgag
ttagtagaga
aatctaccca
ctcatcccca
ttggtctcaa
tataggtgtg
attctccaat
ttttggcttg
cctgctttat
ggatctacta
gggcccatgc
ctccacctta
ccagccctgc
ctgctgctgc

gccctggegg

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



tgggcactct
ccttgtaccc
ctttccatca
agtagagcat
gggcttccag
acctggcgga
cctgctcettt
gagtgatacc
ggcegggesc
tcacaaggtt
aaatacaaaa
tgaggcagga
ctgcactcca
aaaactgggc
tgcctggtgt
cccaggactt
gaggtgccaa
ccaggtgttc
tcctccacca
ctcgaaacac
gcagctccag
cttgcagcca
gggagaagaa
atgggcacca

acctcactga

ttgtggggat

ctggcctcca
gctcccatat
atgagcgaag
agtctgccct
ctaccagaga
gtgctggaga
cttttctcct
ggtggctcac
aggagttcga
attagctggg
gaatcgcttg
gcccaggtga
caaaaagcca
gcaggaccta
ctggccaaat
cttgggaaga
atcttcccag
ggagggatgc
gcaacttgga
gtgactagag
ccaacactgt

cagccagcac

gggtggcact

tgggctggcc

gcactgctac
tggatctaag
cctactccca
gcttgccaca
gaccttctct
aggacctggg
acatgctggg
ccttctgectg
gcctgtaatc
gtccagcctg
cgtggtggtyg
acttgggagg
cagagcgaga
agagatgagg
tcggctaaca
ggcatcctat
aggtagaggc
cttgtggcct
cctcctattt
tccggagaat
gagaaaattt
cctgtgcttc
ccaccagctc
gatatcacgt

ataggtgtga

atctgctacc
gtgtccccag
gatcctggct
atccatgcaa
ctgtcaggca
cccggggctg
gcttttgegg
agaccagagt
ccagcacttt
accaacatgg
cgtgtctgta
tggaggttgc
ctccatctca
agcagtgtgt
gggagtgggt
tctgagctca
caaagaacat
ggcttcccct
cagagatgct
ggcagtggga
gaagagtagg
ttcccgcaga
tggcccctcc

ggatggtcct

ggggtgggaa

37

gcatgtatgt
ccataggaca

tcagcccaca

ggggatgttyg
caagaagggc
tcagtgctcg
cactgagggc
cccagtcaag
gggagcccaa
tgaaaccctg
atcccagcta
agcgagctaa
aaaacaacaa
gctcctggat
aggggctcct
agtcaacaag
cccaggtgcc
tagtccctgg
gcaggcgaaa
tggcccttca
ttccaagctc
gccaggggct
tgggcaccaa

cctgggagat

cggagggaag

gaagcccctt
tcccctecge
gctgecttct
ttgggtatag
ggcacgcagsg
gaggcctctt
tcaggccagt
aactgggcca
ggcggegcaga
tctctactaa
ctcaggaggc
gatggcacca
caacaacaac
ctctgacatt

taagcacaga

aaacagaggg
agaggtggaa
ctctgctgcec
acgaaggaat
gcccctacag
acagtcctta
cagggccaga
ggccacagtc

ggtctacaca

caggtccgag

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720



gggaggccag
agaggacgegsg
tgacaacttc
ctcagtacca
aggagcages
tggtgggtese
ccaataggtg
ctgagcctcg
ctgggccctg
gtggcccttg
gaggceegeag
gcgtcagacc
gctgctgatg
tcctgacatc
tacgccccat

cataaccctg

gaaaggggtc
ccagtaggag
<210> 8

<211>
<212>
<213>

<400> 8
agcuggaacc

ggcuuccccu

ugcuuaacgu

1968
DNA
homo sapien

ggctcctagt
aggaccacgg
cgaccctgct
ccttagcggt
tggggtggac
catggatgag
actttgccat
tgtctggagc
tccccctcac
tggacatggt
tggagaggga
ataggcccgc
ctttctgaca
ctctttttct
gtgctcctgc
ctggaggagc
gggttgccct

caataggatt

aagaagguug
uucuugguca

cuacagcaag

tatcagctgg
aacacaggaa
ggccccaggt
cttctgccat
tccagaaagg
gggcacccca
gctgctccag
cctgggattg
tccctgggtg
gagagatgtc
ggtagcagtc
aaaagtctga
ccattcctct
ttcagctacc
aggegctggsg
ggctactgcc
tccttccccc

ttaataaaca

ugucccccuu
ucgaucccua

gccuaauagg

ggctaggaga
cctgcttctg
gctgecttct
gagctgcccc
agatagctcc
gcttactccc
tcagggctgt
gggggtgceag
tttggggtca
gggtagagca
cctccgectc
gaaacaaggg
ggagttgaga
agccctgcett
gctgectgetg
cgtgaccact
caaccacagg

gaacccatcc

ccucugggug
gagcucuggc

ggaccugagsg

38

gggccgtcag

aggagacttt

ctgatggctt

acgaactggg

aaggggtaga

tcccatcctg

cctttcggeg

tcctggegst

ctgctggggt

gagaaatcaa
taccattagc
actaaggtgt
ggtcaggggc
cgtcctccgg
gg88g8gcgecc
gagggctgat
aatggaggcg

Caaa

uccuugucuc
ucuuucucuu

gcacaguccu

gaagatgggsg

tcttctggac
ctccagcggc
taggaatggc
gcttggaggc
tcctctgtct
gctgectgetg
ggggctcagce

cttcctctat

gggcagtggg

tcctggaagg
ttgggtggss
aaggccagaa
agcccctgcec

tcatgcttgc

ggggccagtg

ggacacaggsg

cugcuaucag

cuuggggaac

caggauguuu

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7784

60

120

180



cggggagaau

ccccagugag

gcucaguccc

uuggccugua

gcauggggcu

gggcugcauc

uggaugucug

aggccccuca

uguugcugga

ugcuggucaa

ugugcccagc

cacccccagg

gccucccuuc

ccuugcuggg

aucugcuacc

accugggccc

ugcuggggcu

aucucgaaac

aggcagcucc

cucuggcccc

cguggauggu

cugccuucuc

agcugcccca

ggcugcugcu

uggggcucag

aggagccaga

ucaucugcug

caaccugggc

cggcgagaau

aggccgaguu

cccagcugca

ggcagggaug

ccuaccccgu

ccacucauug

uuuuggcuug

ccugcuuuau

ggaucuacua

uccccuaucc

cuuccugggg

gcaugcacaa

ggggcuguca

uuugcggcac

acgcaacuug

agagccaggs

uccugggcac

ccuccuggga

ugauggcuuc

cgaacugggu

gcugagccuc

ccugggcccu

accugagccc

gccggcuucu

ccugcugagc

gggacgcuga

caggggcuuc

gacCaauucca

ccucuggguc

gggccagccc

gcugaccacc

agccccgeug

cagaucgaca

ucugcccugc

cugcugcugc

gcccuggegs

gaagggcgsc

gugcucggag

cgagggcuca

gauccggaga

gcucagggcc

caaggccaca

gauggucuac

uccagcggcc

gacuuugcca

gugucuggag

gucccccuca

Cuaagcuauu

gugugugggu

aggagcagaa

cugcagggss

gccugggaca

cacacaggcc

ccucagggug

ccucgggccu

ugaaugagga

cuccucugac

gccgegucug

uucagagugc

ugcggeuccu

ugggcacucu

acgcaggacc

gccucuuccu

ggccaagaug

auggcagugg

agagggagaa

gucaugggca

aCaaccucac

ucaguaccac

ugcugcucca

cccugggauu

cucccugggu

39

ccccucacca

cgucuugggc

ccauuaccug

cuuggegegsg

gcaugggccu

aCagaacccu

gggugaccug

ggaccuccuu

uugucugaac

cccucgucag

caucggcgcu

ccuggcaguc

gggaccucgu

uuguggggau

uggcggacua

gcucuuugug

cugcaggcga

gauggcccuu

gaacagccag

ccaggguggc

ugaugggcug

cuuagcgguc

gucagggcug

gggggeugca

guuugggguc

augauggggu

uggguagggsg

gcccageugu

cuucuccaca

cugacuggac

gagcugagug

gaagagucaa

cacaggcuuc

ggcucccagc

uuugcucugc

ccggeeccug

cuguugcuca

cuacuacggc

gcacugcuac

ccagagaagg

cuggagaaca

aaacgaagga

cagccccuac

cacccaccag

acugauauca

gccauaggug

uucugccaug

uccuuucggc

guccugggss

acugcugsges

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



ucuuccucua

ugccuacgcec

uugccauaac

aguggaaagg

agggccagua

<210> 9

uguggcccuu

ccaugugcuc

ccugcuggag

ggucggguug

ggagcaauag

<211>
<212>
<213>

1968
DNA
homo sapien

<400> 9
agcuggaacc

ggcuuccccu

ugcuuaacgu

cggggagaau

ccccagugag

gcucaguccc

uuggccugua

gcacuggggcau

gggcugcauc

uggaugucug

aggccccuca

uguugcugga

ugcuggucaa

ugugcccagc

cacccccagg

gccucccuuc

ccuugcuggg

aagaagguug

uucuugguca

cuacagcaag

aggagccaga

ucaucugcug

caaccugggc

aggcgagaau

aggccgaguu

cccagcugca

ggcagggaug

ccuaccccgu

ccacucauug

uuuuggcuug

ccugcuuuau

ggaucuacua

uccccuaucc

cuuccugggg

guggacaugc

cugcaggsgsgc

gagcggcuac

cccuuccuuc

gauuuuaaua

ugucccccuu

ucgaucccua

gccuaauagg

accugagccc

gccggcuucu

ccugcugagc

gggacgcuga

caggggcuuc

gacCaauucca

ccucuggguc

gggccagccc

gcugaccacc

agccccgeug

cagaucgaca

ucugcccugc

cugcugcugc

gccecuggegsg

uaccagcccu

uggggaugcu

ugcccgugac

CcCCcCcCaacca

aacCagaaccc

ccucugggug

gagcucuggc

ggaccugagsg

cuaagcuauu

gugugugggu

aggagcagaa

cugcaggeges

gccugggaca

cacacaggcc

ccucagggug

ccucgggccu

ugaaugagga

cuccucugac

gccgegucug

uucagagugc

ugcggcuccu

ugggcacucu

40

gcuucguccu

gcugggeesc

cacugagggc

caggaaugga

aucccCaaa

uccuugucuc

ucuuucucuu

gcacaguccu

ccccucacca

cgucuugggc

ccauuaccug

cuuggecgegsg

gcaugggccu

aCagaacccu

gggugaccug

ggaccuccuu

uugucugaac

cccucgucag

caucggcgcu

ccuggcaguc

gggaccucgu

uuguggggau

ccggagcccc

ggccucaugce

ugauggggcc

ggcgggacac

cugcuaucag

cuuggggaac

caggauguuu

augauggggu

uggguagges

gcccageugu

cuucuccaca

cugacuggac

gagcugagug

gaagagucaa

cacaggcuuc

ggcucccagc

uuugcucugc

ccggeeeccug

cuguugcuca

cuacuacggc

gcacugcuac

1740

1800

1860

1920

1968

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



aucugcuacc

accugggccc

ugcuggggcu

aucucgaaac

aggcagcucc

cucuggcccc

cguggauggu

cugccuucuc

agcugcccca

ggcugcugcu

uggggcucag

ucuuccucua

ugccuacgcec

uugccauaac

aguggaaagg

agggccagua

<210> 10

gcaugcacaa

ggggauguca

uuugcggcac

acgcaacuug

agagccaggsg

uccugggcac

ccuccuggga

ugauggcuuc

cgaacugggu

gcugagccuc

ccugggcccu

uguggcccuu

ccaugugcuc

ccugcuggag

ggucggguug

ggagcaauag

<211>
<212>
<213>

1968
DNA
homo sapien

<400> 10
agcuggaacc

ggcuuccccu

ugcuuaacgu

cggggagaau

ccccagugag

aagaagguug

uucuugguca

cuacagcaag

aggagccaga

ucaucugcug

gaagggegec

gugcucggag

cgagggcuca

gauccggaga

gcucagggcc

caaggccaca

gauggucuac

uccagcggcec

gacuuugcca

gugucuggag

gucccccuca

guggacaugc

cugcaggggc

gagcggcuac

cccuuccuuc

gauuuuaaua

ugucccccuu

ucgaucccua

gccuaauagg

accugagccc

gccggecuucu

acgcaggacc

gccucuuccu

ggccaagaug

auggcagugsg

agagggagaa

gucaugggca

aCaaccucac

ucaguaccac

ugcugcucca

cccugggauu

cucccugggu

uaccagcccu

uggggcugcu

ugcccgugac

CCCcCCaacca

aacCagaaccc

ccucugggug

gagcucuggc

ggaccugagg

Cuaagcuauu

gugugugggu

41

uggcggacua

gcucuuugug

cugcaggcga

gauggcccuu

gaacagccag

ccaggguggc

ugaugggcug

cuuagcgguc

gucagggcug

ggggggugca

guuugggguc

gcuucguccu

geugggeesc

cacugaggsgc

caggaaugga

aucccCaaa

uccuugucuc

ucuuucucuu

gcacaguccu

ccccucacca

cgucuugggc

ccagagaagg

cuggagaaca

aaacgaagga

cagccccuac

cacccaccag

acugauauca

gccauaggug

uucugccaug

uccuuucggc

guccuggges

acugcugggsg

ccggagcccc

ggccucaugc

ugauggggcc

ggcgggacac

cugcuaucag

cuuggggaac

caggauguuu

augauggggu

uggguageggsg

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968

60

120

180

240

300



gcucaguccc

uuggccugua

gcauggggcu

gggcugcauc

uggaugucug

aggccccuca

uguugcugga

ugcuggucaa

ugugcccagc

cacccccagg

gccucccuuc

ccuugcuggg

aucugcuacc

accugggccc

ugcuggggcu

aucucgaaac

aggcagcucc

cucuggcccc

cguggauggu

cugccuucuc

agcugcccca

ggcugcugcu

uggggcucag

ucuuccucua

ugccuacgcec

caaccugggc

gggCgagaau

aggccgaguu

cccagcugca

ggcagggaug

ccuaccccgu

ccacucauug

uuuuggcuug

ccugcuuuau

ggaucuacua

uccccuaucc

cuuccugggg

gcaugcacaa

ggggcuguca

uuugcggcac

acgcaacuug

agagccaggg

uccugggcac

ccuccuggga

ugauggcuuc

cgaacugggu

gcugagccuc

ccugggcccu

uguggcccuu

ccaugugcuc

ccugcugagc

gggacgcuga

caggggcuuc

gacCaauucca

ccucuggguc

gggccagccc

gcugaccacc

agccccgeug

cagaucgaca

ucugcccugc

cugcugcugc

gccacuggegs

gaagggcgsc

gugcucggag

cgagggcuca

gauccggaga

gcucagggcc

caaggccaca

gauggucuac

uccagcggcc

gacuuugcca

gugucuggag

gucccccuca

guggacaugc

cugcaggsgsgc

aggagcagaa

cugcagggss

gccugggaca

cacacaggcc

ccucagggug

ccucgggccu

ugaaugagga

cuccucugac

gccgegucug

uucagagugc

ugcggcuccu

ugggcacucu

acgcaggacc

gccucuuccu

ggccaagaug

auggcagugsg

agagggagaa

gucaugggca

aCaaccucac

ucaguaccac

ugcugcucca

cccugggauu

cucccugggu

uaccagcccu

uggggaugcu

42

ccauuaccug

cuuggecgegs

gcaugggccu

aCagaacccu

gggugaccug

ggaccuccuu

uugucugaac

cccucgucag

caucggcgcu

ccuggcaguc

gggaccucgu

uuguggggau

uggcggacua

gcucuuugug

cugcaggcga

gauggcccuu

gaacagccag

ccaggguggc

ugaugggcug

cuuagcgguc

gucagggcug

gggggeugca

guuugggguc

gcuucguccu

gcugggeesc

gcccageugu

cuucuccaca

cugacuggac

gagcugagug

gaagagucaa

cacaggcuuc

ggcucccagc

uuugcucugc

ccggeeccug

cuguugcuca

cuacuacggc

gcacugcuac

ccagagaagg

cuggagaaca

aaacgaagga

cagccccuac

cacccaccag

acugauauca

gccauaggug

uucugccaug

uccuuucggc

guccugggss

acugcugsges

ccggagcccc

ggccucaugce

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



uugccauaac

aguggaaagsg

agggccagua

<210> 11
<211>
<212>
<213>

DNA

<400> 11

agcuggaacc

ggcuuccccu

ugcuuaacgu

cggggagaau

ccccagugag

gcucaguccc

uuggccugua

gccuggggcau

gggcugcauc

uggaugucug

aggccccuca

uguugcugga

ugcuggucaa

ugugcccagc

cacccccagg

gccucccuuc

ccuugcuggg

aucugcuacc

accugggccc

1968

ccugcuggag

ggucggguug

ggagcaauag

homo sapien

aagaagguug

uucuugguca

cuacagcaag

aggagccaga

ucaucugcug

caaccugggc

cggcgagaau

aggccgaguu

cccagcugca

ggcagggaug

ccuaccccgu

ccacucauug

uuuuggcuug

ccugcuuuau

ggaucuacua

uccccuaucc

cuuccugggg

gcaugcacaa

ggggcuguca

gagcggcuac

cccuuccuuc

gauuuuaaua

ugucccccuu

ucgaucccua

gccuaauagg

accugagccc

gccggcuucu

ccugcugagc

gggacgcuga

caggggcuuc

gacCaauucca

ccucuggguc

gggccagccc

gcugaccacc

agccccgeug

cagaucgaca

ucugcccugc

cugcugcugc

gccecuggegsg

gaagggegsec

gugcucggag

ugcccgugac

CcCCcCcCaacca

aadacCagaaccc

ccucugggug

gagcucuggc

ggaccugagg

cuaagcuauu

gugugugggu

aggagcagaa

cugcaggegss

gccugggaca

cacacaggcc

ccucagggug

ccucgggccu

ugaaugagga

cuccucugac

gccgegucug

uucagagugc

ugcggeuccu

ugggcacucu

acgcaggacc

gccucuuccu

43

cacugagggc

caggaaugga

aucccCaaa

uccuugucuc

ucuuucucuu

gcacaguccu

ccccucacca

cgucuugggc

ccauuaccug

cuuggegegs

gcaugggccu

aCagaacccu

gggugaccug

ggaccuccuu

uugucugaac

cccucgucag

caucggcgcu

ccuggcaguc

gggaccucgu

uuguggggau

uggcggacua

gcucuuugug

ugauggggcc

ggcgggacac

cugcuaucag

cuuggggaac

caggauguuu

augauggggu

uggguagges

gcccagecugu

cuucuccaca

cugacuggac

gagcugagug

gaagagucaa

cacaggcuuc

ggcucccagc

uuugcucugc

ccggcecccug

cuguugcuca

cuacuacggc

gcacugcuac

ccagagaagg

cuggagaaca

1860

1920

1968

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cgcuggggcu

aucucgaaac

aggcagcucc

cucuggcccc

cguggauggu

cugccuucuc

agcugcccca

ggcugcugcu

uggggcucag

ucuuccucua

ugccuacgcec

uugccauaac

aguggaaagg

agggccagua

<210> 12

uuugcggcac

acgcaacuug

agagccaggsg

uccugggcac

ccuccuggga

ugauggcuuc

cgaacugggu

gcugagccuc

ccugggcccu

uguggcccuu

ccaugugcuc

ccugcuggag

ggucggguug

ggagcaauag

<211>
<212>
<213>

1968
DNA
homo sapien

<400> 12
agcuggaacc

ggcuuccccu

ugcuuaacgu

cggggagaau

ccccagugag

gcucaguccc

uuggccugua

aagaagguug

uucuugguca

cuacagcaag

aggagccaga

ucaucugcug

caaccugggc

cggcgagaau

cgagggcuca

gauccggaga

gcucagggcc

caaggccaca

gauggucuac

uccagcggcc

gacuuugcca

gugucuggag

gucccccuca

guggacaugc

cugcaggggc

gagcggcuac

cccuuccuuc

gauuuuaaua

ugucccccuu

ucgaucccua

gccuaauagg

accugagccc

gccggcuucu

ccugcugagc

gggacgcuga

ggccaagaug

auggcagugsg

agagggagaa

gucaugggca

aCaaccucac

ucaguaccac

ugcugcucca

cccugggauu

cucccugggu

uaccagcccu

uggggcugcu

ugcccgugac

CCCcCcCaacca

aacCagaaccc

ccucugggug

gagcucuggc

ggaccugagg

Cuaagcuauu

gugugugggu

aggagcagaa

cugcagggss

44

cugcaggcga

gauggcccuu

gaacagccag

ccaggguggc

ugaugggcug

cuuagcgguc

gucagggcug

ggggggugca

guuugggguc

gcuucguccu

geugggeesc

cacugaggsgc

caggaaugga

aucccCaaa

uccuugucuc

ucuuucucuu

gcacaguccu

ccccucacca

cgucuugggc

ccauuaccug

cuuggegegs

aaacgaagga

cagccccuac

cacccaccag

acugauauca

gccauaggug

uucugccaug

uccuuucggc

guccuggges

acugcugggsg

ccggagcccc

ggccucaugc

ugauggggcc

ggcgggacac

cugcuaucag

cuuggggaac

caggauguuu

augauggggu

uggguagggsg

gcccageugu

cuucuccaca

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968

60

120

180

240

300

360

420



gccaugggegcu

gggcugcauc

uggaugucug

aggccccuca

uguugcugga

ugcuggucaa

ugugcccagc

cacccccagg

gccucccuuc

ccuugcuggg

aucugcuacc

accugggccc

ugcuggggcu

aucucgaaac

aggcagcucc

cucuggcccc

cguggauggu

cugccuucuc

agcugcccca

ggcugcugcu

uggggcucag

ucuuccucua

ugccuacgcec

uugccauaac

aguggaaagsg

aggccgaguu

cccagcugca

ggcagggaug

ccuaccccgu

ccacucauug

uuuuggcuug

ccugcuuuau

ggaucuacua

uccccuaucc

cuuccugggg

gcaugcacaa

ggggcuguca

uuugcggcac

acgcaacuug

agagccaggs

uccugggcac

ccuccuggga

ugauggcuuc

cgaacugggu

gcugagccuc

ccugggcccu

uguggcccuu

ccaugugcuc

ccugcuggag

ggucggguug

caggggcuuc

gacCaauucca

ccucuggguc

gggccagccc

gcugaccacc

agccccgeug

cagaucgaca

ucugcccugc

cugcugcugc

gcccuggegs

gaagggcgsc

gugcucggag

cgagggcuca

gauccggaga

gcucagggcc

caaggccaca

gauggucuac

uccagcggcc

gacuuugcca

gugucuggag

gucccccuca

guggacaugc

cugcaggsgsgc

gagcggcuac

cccuuccuuc

gccugggaca

cacacaggcc

ccucagggug

ccucgggccu

ugaaugagga

cuccucugac

gccgegucug

uucagagugc

ugcggcuccu

ugggcacucu

acgcaggacc

gccucuuccu

ggccaagaug

auggcagugsg

agagggagaa

gucaugggca

aCaaccucac

ucaguaccac

ugcugcucca

cccugggauu

cucccugggu

uaccagcccu

uggggaugcu

ugcccgugac

CcCCcCcCaacca

45

gcaugggccu

aCagaacccu

gggugaccug

ggaccuccuu

uugucugaac

cccucgucag

caucggcgcu

ccuggcaguc

gggaccucgu

uuguggggau

uggcggacua

gcucuuugug

cugcaggcga

gauggcccuu

gaacagccag

ccaggguggc

ugaugggcug

cuuagcgguc

gucagggcug

gggggeugca

guuugggguc

gcuucguccu

gcugggeesc

cacugagggc

caggaaugga

cugacuggac

gagcugagug

gaagagucaa

cacaggcuuc

ggcucccagc

uuugcucugc

ccggeeccug

cuguugcuca

cuacuacggc

gcacugcuac

ccagagaagg

cuggagaaca

aaaugaagga

cagccccuac

cacccaccag

acugauauca

gccauaggug

uucugccaug

uccuuucggc

guccugggss

acugcugsges

ccggagceccc

ggccucaugce

ugauggggcc

ggcgggacac

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



agggccagua

<210> 13
<211>
<212>
<213>

<400> 13
agcuggaacc

ggcuuccccu

ugcuuaacgu

cggggagaau

ccccagugag

gcucaguccc

uuggccugua

gcacuggggcau

gggcugcauc

uggaugucug

aggccccuca

uguugcugga

ugcuggucaa

ugugcccagc

cacccccagg

gccucccuuc

ccuugcuggg

aucugcuacc

accugggccc

ugcuggggcu

aucucgaaac

1968
DNA
homo sapien

ggagcaauag

aagaagguug

uucuugguca

cuacagcaag

aggagccaga

ucaucugcug

caaccugggc

cggcgagaau

aggccgaguu

cccagcugca

ggcagggaug

ccuaccccgu

ccacucauug

uuuuggcuug

ccugcuuuau

ggaucuacua

uccccuaucc

cuuccugggg

gcaugcacaa

ggggcuguca

uuugcggcac

acgcaacuug

gauuuuaaua

ugucccccuu

ucgaucccua

gccuaauagg

accugagccc

gccggcuucu

ccugcugagc

gggacgcuga

caggggcuuc

gacCaauucca

ccucuggguc

gggccagccc

gcugaccacc

agccccgeug

cagaucgaca

ucugcccugc

cugcugcugc

gccecuggegsg

gaagggegec

gugcucggag

cgagggcuca

gauccggaga

aacCagaaccc

ccucugggug

gagcucuggc

ggaccugagg

cuaagcuauu

gugugugggu

aggagcagaa

cugcaggeges

gccugggaca

cacacaggcc

ccucagggug

ccucgggccu

ugaaugagga

cuccucugac

gccgegucug

uucagagugc

ugcggceuccu

ugggcacucu

acgcaggacc

gccucuuccu

ggccaagaug

auggcagugsg

46

aucccaaa

uccuugucuc

ucuuucucuu

gcacaguccu

ccccucacca

cgucuugggc

ccauuaccug

cuuggecgegsg

gcaugggccu

aCagaacccu

gggugaccug

ggaccuccuu

uugucugaac

cccucgucag

caucggcgcu

ccuggcaguc

gggaccucgu

uuguggggau

uggcggacua

gcucuuugug

cugcaggcga

gauggcccuu

cugcuaucag

cuuggggaac

caggauguuu

augauggggu

uggguagges

gcccagecugu

cuucuccaca

cugacuggac

gagcugagug

gaagagucaa

cacaggcuuc

ggcucccagc

uuugcucugc

ccggeeccug

cuguugcuca

cuacuacggc

gcacugcuac

ccagagaagg

cuggagaaca

aaacgaagga

cagccccuac

1968

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aggcagcucc

cucuggcccc

cguggauggu

cugccuucuc

agcugcccca

ggcugcugcu

uggggcucag

ucuuccucua

ugccuacgcec

uugccauaac

aguggaaagg

agggccagua

<210> 14

agagccaggsg

uccugggcac

ccuccuggga

ugauggcuuc

cgaacugggu

gcugagccuc

ccugggcccu

uguggcccuu

ccaugugcuc

ccugcuggag

ggucggguug

ggagcaauag

<211>
<212>
<213>

1968
DNA
homo sapien

<400> 14
agcuggaacc

ggcuuccccu

ugcuuaacgu

cggggagaau

ccccagugag

gcucaguccc

uuggccugua

gcauggggcu

gggcugcauc

aagaagguug

uucuugguca

cuacagcaag

aggagccaga

ucaucugcug

caaccugggc

cggcgagaau

aggccgaguu

cccagcugca

gcucagggcc

caaggccaca

gauggucuac

uccagcgccc

gacuuugcca

gugucuggag

gucccccuca

guggacaugc

cugcaggggc

gagcggcuac

cccuuccuuc

gauuuuaaua

ugucccccuu

ucgaucccua

gccuaauagg

accugagccc

gccggcuucu

ccugcugagc

gggacgcuga

caggggcuuc

gacCaauucca

agagggagaa

gucaugggca

aCaaccucac

ucaguaccac

ugcugcucca

cccugggauu

cucccugggu

uaccagcccu

uggggcugcu

ugcccgugac

CCCcCcCaacca

aacCagaaccc

ccucugggug

gagcucuggc

ggaccugagg

Cuaagcuauu

gugugugggu

aggagcagaa

cugcagggss

gccugggaca

cacacaggcc

a7

gaacagccag

ccaggguggc

ugaugggcug

cuuagcgguc

gucagggcug

ggggggugca

guuugggguc

gcuucguccu

geugggeesc

cacugaggsgc

caggaaugga

aucccCaaa

uccuugucuc

ucuuucucuu

gcacaguccu

ccccucacca

cgucuugggc

ccauuaccug

cuuggegegs

gcaugggccu

aCagaacccu

cacccaccag

acugauauca

gccauaggug

uucugccaug

uccuuucggc

guccuggges

acugcugggg

ccggagcccc

ggccucaugc

ugauggggcc

ggcgggacac

cugcuaucag

cuuggggaac

caggauguuu

augauggggu

uggguagggsg

gcccagecugu

cuucuccaca

cugacuggac

gagcugagug

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968

60

120

180

240

300

360

420

480

540



uggaugucug

aggccccuca

uguugcugga

ugcuggucaa

ugugcccagc

cacccccagg

gccucccuuc

ccuugcuggg

aucugcuacc

accugggccc

ugcuggsggcu

aucucgaaac

aggcagcucc

cucuggcccc

cguggauggu

cugccuucuc

agcugcccca

ggcugcugcu

uggggcucag

ucuuccucua

ugccuacgcec

uugccauaac

aguggaaagg

agggccagua

<210> 15

ggcagggaug

ccuaccccgu

ccacucauug

uuuuggcuug

ccugcuuuau

ggaucuacua

uccccuaucc

cuuccugggg

gcaugcacaa

ggggcuguca

uuugcggcac

acgcaacuug

agagccaggs

uccugggcac

ccuccuggga

ugauggcuuc

cgaacugggu

gcugagccuc

ccugggcccu

uguggcccuu

ccaugugcuc

ccugcuggag

ggucggguug

ggagcaauag

ccucuggguc

gggccagccc

gcugaccacc

agccccgeug

cagaucgaca

ucugcccugc

cugcugcugc

gcccuggegs

gaagggcgsc

gugcucggag

ugagggcuca

gauccggaga

gcucagggcc

caaggccaca

gauggucuac

uccagcggcc

gacuuugcca

gugucuggag

gucccccuca

guggacaugc

cugcaggsgsgc

gagcggcuac

cccuuccuuc

gauuuuaaua

ccucagggug

ccucgggccu

ugaaugagga

cuccucugac

gccgegucug

uucagagugc

ugcggcuccu

ugggcacucu

acgcaggacc

gccucuuccu

ggccaagaug

auggcagugsg

agagggagaa

gucaugggca

aCaaccucac

ucaguaccac

ugcugcucca

cccugggauu

cucccugggu

uaccagcccu

uggggaugcu

ugcccgugac

CcCCcCcCaacca

aacCagaaccc

48

gggugaccug

ggaccuccuu

uugucugaac

cccucgucag

caucggcgcu

ccuggcaguc

gggaccucgu

uuguggggau

uggcggacua

gcucuuugug

cugcaggcga

gauggcccuu

gaacagccag

ccaggguggc

ugaugggcug

cuuagcgguc

gucagggcug

gggggeugca

guuugggguc

gcuucguccu

gcugggeesc

cacugagggc

caggaaugga

aucccCaaa

gaagagucaa

cacaggcuuc

ggcucccagc

uuugcucugc

ccggeeccug

cuguugcuca

cuacuacggc

gcacugcuac

ccagagaagg

cuggagaaca

aaacgaagga

cagccccuac

cacccaccag

acugauauca

gccauaggug

uucugccaug

uccuuucggc

guccugggss

acugcugsges

ccggagcccc

ggccucaugc

ugauggggcc

ggcgggacac

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968



<211>
<212>
<213>

1968
DNA
homo

<400> 15
agctggaacc

ggcttcccct
tgcttaacgt
cggggagaat
ccccagtgag
gctcagtccc
ttggcctgta
gcctggggcet
gggctgcatc
tggatgtctg
aggcccctca
tgttgctgga
tgctggtcaa
tgtgcccagc
cacccccagg
gcctccecttce
ccttgectggg
atctgctacc
acctgggccc
tgctggggct
atctcgaaac
aggcagctcc

ctctggcccc

sapien

aagaaggttg
ttcttggtca
ctacagcaag
aggagccaga
tcatctgctg
caacctgggc
cggcgagaat
aggccgagtt
cccagctgca
ggcagggatg
cctaccccgt
ccactcattg
ttttggcttg
cctgctttat
ggatctacta
tcccctatcc
cttcctgggg
gcatgcacaa
ggggctgtca
tttgcggcac
acgcaacttg
agagccaggg

tcctgggcac

tgtccccctt
tcgatcccta
gcctaatagg
acctgagccc
gccggettct
cctgctgagc
gggacgctga
caggggcttc
gacaattcca
cctctgggtc
gggccagcecc
gctgaccacc
agccccgctg
cagatcgaca
tctgccctgce
ctgctgctgc
gccctggegg
gaagggcgec
gtgctcggag
cgagggctca
gatccggaga
gctcagggcc

caaggccaca

cctctgggtg
gagctctggc
ggacctgagg
ctaagctatt
gtgtgtgggt
aggagcagaa
ctgcagggss

gcctgggaca

cacacaggcc
cctcagggtg
cctcgggcect
tgaatgagga
ctcctctgac
gccgegtctg
ttcagagtgc
tgcggctcect
tgggcactct
acgcaggacc

gcctcttect

ggccaagatg
atggcagtgg
agagggagaa

gtcatgggca

49

tccttgtctc
tctttctctt
gcacagtcct
cccctcacca
cgtcttgggc
ccattacctg
cttggcgegsg
gcatgggcct
acagaaccct
gggtgacctg
ggacctcctt
ttgtctgaac
ccctcgtcag
catcggcgct
cctggcagtc
gggacctcgt
ttgtggggat
tggcggacta
gctctttgtg
ctgcaggcga
gatggccctt

gaacagccag

ccagggtggc

ctgctatcag
cttggggaac

caggatgttt

atgatggggt
tgggtaggsse
gcccagcectgt
cttctccaca
ctgactggac
gagctgagtg
gaagagtcaa
cacaggcttc
ggctcccagc
tttgctctgc
ccggecccctg
ctgttgctca
ctactacggc
gcactgctac
ccagagaagg
ctggagaaca
aaacgaagga
cagcccctac
cacccaccag

actgatatca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cgtggatggt
ctgccttctc
agctgcccca
ggctgetgcet
tggggctcag
tcttcctcta
tgcctacgcc
ttgccataac
agtggaaagg

agggccagta

<2106> 16

cctcctggga
tgatggcttc
cgaactgggt
gctgagcctc
cctgggecct
tgtggccctt
ccatgtgctc
cctgctggag
ggtcgggttyg

ggagcaatag

<211>
<212>
<213>

1968
DNA
homo sapien

<400> 16
agctggaacc

ggcttcccct
tgcttaacgt
cggggagaat
ccccagtgag
gctcagtccc
ttggcctgta
gcctggggcet
gggctgcatc
tggatgtctg

aggcccctca

aagaaggttg
ttcttggtca
ctacagcaag
aggagccaga
tcatctgctg
caacctgggc
aggcgagaat
aggccgagtt
cccagctgca

ggcagggatg

cctaccccgt

gatggtctac
tccagcggcc
gactttgcca
gtgtctggag
gtccccctca
gtggacatgc
ctgcagggsgc
gagcggctac
cccttecttc

gattttaata

tgtcccecctt
tcgatcccta
gcctaatagg
acctgagccc
gccggcettct
cctgctgagc
gggacgctga
caggggcttc
gacaattcca

cctctgggtc

gggccagccc

acaacctcac
tcagtaccac
tgctgctcca
ccctgggatt
ctccctgggt
taccagccct
tggggctgct
tgcccgtgac
cccccaacca

aacCagaaccc

cctctgggtg
gagctctggc
ggacctgagg
ctaagctatt
gtgtgtgggt
aggagcagaa
ctgcagggsgs
gcctgggaca
cacacaggcc
cctcagggtg

cctcgggect

50

tgatgggctg
cttagcggtc
gtcagggctg
ggggggtgca
gtttggggtc
gcttcgtect
gctgggggsc
cactgagggc

caggaatgga

atcccaaa

tccttgtctc
tectttctctt
gcacagtcct
cccctcacca
cgtcttgggc
ccattacctg
cttggcgegg
gcatgggcct
acagaaccct

gggtgacctg

ggacctcctt

gccataggtg
ttctgccatg

tcctttcggce

gtcctgggses

actgctgggg

ccggagcccc

ggcctcatgc

tgatggggcc

ggcgggacac

ctgctatcag
cttggggaac

caggatgttt

atgatggggt
tgggtagggsg
gcccagcectgt
cttctccaca
ctgactggac
gagctgagtg
gaagagtcaa

cacaggcttc

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968

60

120

180

240

300

360

420

480

540

600

660



tgttgctgga
tgctggtcaa
tgtgcccagc
cacccccagg
gcctccecttc
ccttgetggg
atctgctacc
acctgggccc
tgctggggct
atctcgaaac
aggcagctcc
ctctggcccc
cgtggatggt
ctgccttctc
agctgcccca
ggctgctgcet
tggggctcag
tcttcctcta
tgcctacgcc
ttgccataac
agtggaaagg
agggccagta
<210>
<211>

<212>
<213>

17
1968
DNA
homo

ccactcattg
ttttggcttg
cctgctttat
ggatctacta
tccectatcc
cttcctgggg
gcatgcacaa
ggggctgtca
tttgcggcac
acgcaacttg
agagccaggg
tcctgggcac
cctcctggga
tgatggcttc
cgaactgggt
gctgagcctc
cctgggcecct
tgtggccctt
ccatgtgctc
cctgctggag
ggtcgggttg

ggagcaatag

sapien

gctgaccacc
agccccgcetg
cagatcgaca
tctgccctgce
ctgctgectgc
gccctggegg
gaagggcgec
gtgctcggag
cgagggctca
gatccggaga
gctcagggcc
caaggccaca
gatggtctac
tccagcggcc
gactttgcca
gtgtctggag
gtccccctca
gtggacatgc
ctgcaggggc
gagcggctac
cccttecttc

gattttaata

tgaatgagga
ctcctctgac
gccgegtctg
ttcagagtgc
tgcggctcect
tgggcactct
acgcaggacc
gcctcttect
ggccaagatg
atggcagtgg
agagggagaa
gtcatgggca
acaacctcac
tcagtaccac
tgctgctcca
ccctgggatt
ctccctgggt
taccagccct
tggggctgct
tgcccgtgac
cccccaacca

aacCagaaccc

51

ttgtctgaac
ccctcgtcag
catcggcgct
cctggecagtc
gggacctcgt
ttgtggggat
tggcggacta
gctctttgtg
ctgcaggcga
gatggccctt

gaacagccag

ccagggtggc
tgatgggctg
cttagcggtc
gtcagggctg
ggggegtgca
gtttggggtc
gcttcgtcect
gctgggessc
cactgagggc
caggaatgga

atcccaaa

ggctcccagc
tttgctctgce
ccggecccctg
ctgttgctca
ctactacggc
gcactgctac
ccagagaagg
ctggagaaca
aaacgaagga
cagcccctac
cacccaccag
actgatatca
gccataggtg
ttctgccatg

tccttteggce

gtcctggggsg

actgctgegg

ccggagcccc

ggcctcatgc

tgatggggcc

ggcgggacac

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968



<400> 17
agctggaacc

ggcttcccct
tgcttaacgt
cggggagaat
ccccagtgag
gctcagtccc
ttggcctgta
gcctggggcet
gggctgcatc
tggatgtctg
aggcccctca
tgttgctgga
tgctggtcaa
tgtgcccagc
cacccccagg
gcctccecttce
ccttgectggg
atctgctacc
acctgggccc
tgctggggct
atctcgaaac
aggcagctcc
ctctggcccc
cgtggatggt

ctgccttctc

aagaaggttg
ttcttggtca
ctacagcaag
aggagccaga
tcatctgctg
caacctgggc
gggcgagaat
aggccgagtt
cccagctgca
ggcagggatg
cctaccccgt
ccactcattg
ttttggcttg
cctgctttat
ggatctacta
tcccctatcc
cttcctgggg
gcatgcacaa
ggggctgtca
tttgcggcac
acgcaacttg
agagccaggg
tcctgggcac
cctcctggga

tgatggcttc

tgtccccctt
tcgatcccta
gcctaatagg
acctgagccc
gccggettct
cctgctgagc
gggacgctga
caggggcttc
gacaattcca
cctctgggtc
gggccagcecc
gctgaccacc
agccccgctg
cagatcgaca
tctgccctgce
ctgctgctgc
gccctggegg
gaagggcgsc
gtgctcggag
cgagggctca
gatccggaga
gctcagggcc
caaggccaca
gatggtctac

tccagcggcc

cctctgggtg
gagctctggc
ggacctgagg
ctaagctatt
gtgtgtgggt
aggagcagaa
ctgcagggss

gcctgggaca

cacacaggcc
cctcagggtg
cctcgggcect
tgaatgagga
ctcctctgac
gccgegtctg
ttcagagtgc
tgcggctcect
tgggcactct
acgcaggacc

gcctcttect

ggccaagatg
atggcagtgg
agagggagaa
gtcatgggca
acaacctcac

tcagtaccac

52

tccttgtctc
tctttctctt
gcacagtcct
cccctcacca
cgtcttgggc
ccattacctg
cttggecgegg
gcatgggcct
acagaaccct
gggtgacctg
ggacctcctt
ttgtctgaac
ccctcgtcag
catcggcgct
cctggcagtc
gggacctcgt
ttgtggggat
tggcggacta
gctctttgtg
ctgcaggcga
gatggccctt

gaacagccag

ccagggtggc
tgatgggctg

cttagcggtc

ctgctatcag
cttggggaac

caggatgttt

atgatggggt
tgggtaggsse
gcccagcectgt
cttctccaca
ctgactggac
gagctgagtg
gaagagtcaa
cacaggcttc
ggctcccagc
tttgctctgc
ccggecccctg
ctgttgctca
ctactacggc
gcactgctac
ccagagaagg
ctggagaaca
aaacgaagga
cagcccctac
cacccaccag
actgatatca
gccataggtg

ttctgccatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



agctgcccca
ggctgetgcet
tggggctcag
tcttcctcta
tgcctacgcc
ttgccataac
agtggaaagg

agggccagta

<210> 18

cgaactgggt
gctgagcctc
cctgggecect
tgtggccctt
ccatgtgctc
cctgctggag
ggtcgggttyg

ggagcaatag

<211>
<212>
<213>

1968
DNA
homo sapien

<400> 18
agctggaacc

ggcttcccct
tgcttaacgt
cggggagaat
ccccagtgag
gctcagtccc
ttggcctgta
gcctggggcet
gggctgcatc
tggatgtctg
aggcccctca
tgttgctgga

tgctggtcaa

aagaaggttg
ttcttggtca
ctacagcaag
aggagccaga
tcatctgctg
caacctgggc
cggcgagaat
aggccgagtt
cccagctgca
ggcagggatg
cctaccccgt
ccactcattg

ttttggcttg

gactttgcca
gtgtctggag
gtccccctca
gtggacatgc
ctgcagggsgc
gagcggctac
cccttecttc

gattttaata

tgtcccecctt
tcgatcccta
gcctaatagg
acctgagccc
gccggettct
cctgctgagc
gggacgctga
caggggcttc
gacaattcca
cctctgggtc
gggccagccc
gctgaccacc

agccccgctg

tgctgctcca
ccctgggatt
ctccctgggt
taccagccct
tggggctgct
tgcccgtgac
cccccaacca

aacCagaaccc

cctctgggtg
gagctctggc
ggacctgagg
ctaagctatt
gtgtgtgggt
aggagcagaa
ctgcagggsgs
gcctgggaca
cacacaggcc
cctcagggtg
cctcgggect
tgaatgagga

ctcctctgac

53

gtcagggctg
ggggggtgca
gtttggggtc
gcttcgtect
gctgggegsc
cactgagggc

caggaatgga

atcccaaa

tccttgtctc
tectttctctt
gcacagtcct
cccctcacca
cgtcttgggc
ccattacctg
cttggcgegg
gcatgggcct
acagaaccct
gggtgacctg
ggacctcctt
ttgtctgaac

ccctcgtcag

tcctttcggce

gtcctgggses

actgctgggg

ccggagcccc

ggcctcatgc

tgatggggcc

ggcgggacac

ctgctatcag
cttggggaac

caggatgttt

atgatggggt
tgggtagggsg
gcccagcectgt
cttctccaca
ctgactggac
gagctgagtg
gaagagtcaa
cacaggcttc
ggctcccagc

tttgctctgce

1560

1620

1680

1740

1800

1860

1920

1968

60

120

180

240

300

360

420

480

540

600

660

720

780



tgtgcccagc
cacccccagg
gcctccecttc
ccttgetggg
atctgctacc
acctgggccc
cgctggggct
atctcgaaac
aggcagctcc
ctctggcccc
cgtggatggt
ctgccttctc
agctgcccca
ggctgectgcet
tggggctcag
tcttcctcta
tgcctacgcc
ttgccataac
agtggaaagg
agggccagta
<210>
<211>

<212>
<213>

19

<400> 19
agctggaacc

ggcttcccct

1968
DNA
homo sapien

cctgctttat
ggatctacta
tccecctatcc
cttcctgggg
gcatgcacaa
ggggctgtca
tttgcggcac
acgcaacttg
agagccaggg
tcctgggcac
cctcctggga
tgatggcttc
cgaactgggt
gctgagcctc
cctgggecct
tgtggccctt
ccatgtgctc
cctgctggag
ggtcgggttg

ggagcaatag

aagaaggttg

ttcttggtca

cagatcgaca
tctgccctgce
ctgctgetgc
gccctggegg
gaagggcgec
gtgctcggag
cgagggctca
gatccggaga
gctcagggcc
caaggccaca
gatggtctac
tccagcggcc
gactttgcca
gtgtctggag
gtccccctca
gtggacatgc
ctgcaggggc
gagcggctac
cccttecttc

gattttaata

tgtccccctt

tcgatcccta

gccgegtctg
ttcagagtgc
tgcggctcct
tgggcactct
acgcaggacc
gcctcttect
ggccaagatg
atggcagtgg
agagggagaa
gtcatgggca
acaacctcac
tcagtaccac
tgctgctcca
ccctgggatt
ctccctgggt
taccagccct
tggggctgct
tgcccgtgac
cccccaacca

aacCagaaccc

cctctgggtg

gagctctggc

54

catcggcgct
cctggecagtc
gggacctcgt
ttgtggggat
tggcggacta
gctctttgtg
ctgcaggcga
gatggccctt

gaacagccag

ccagggtggc
tgatgggctg
cttagcggtc
gtcagggctg
ggggegtgca
gtttggggtc
gcttcgtect
gctgggessc
cactgagggc
caggaatgga

atcccaaa

tccttgtctc

tctttctctt

ccggecccectg
ctgttgctca
ctactacggc
gcactgctac
ccagagaagg
ctggagaaca
aaacgaagga
cagcccctac
cacccaccag
actgatatca
gccataggtg
ttctgccatg

tccttteggce

gtcctggggsg

actgctgggg

ccggagcccc
ggcctcatgc
tgatggggcc

ggcgggacac

ctgctatcag

cttggggaac

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968

60

120



tgcttaacgt
cggggagaat
ccccagtgag
gctcagtccc
ttggcctgta
gcctggggcet
gggctgcatc
tggatgtctg
aggcccctca
tgttgctgga
tgctggtcaa
tgtgcccagc
cacccccagg
gcctccecttce
ccttgectggg
atctgctacc
acctgggccc
tgctggggct
atctcgaaac
aggcagctcc
ctctggcccc
cgtggatggt
ctgccttctc
agctgcccca

ggctgetgcet

ctacagcaag
aggagccaga
tcatctgctg
caacctgggc
cggcgagaat
aggccgagtt
cccagctgca
ggcagggatg
cctaccccgt
ccactcattg
ttttggcttg
cctgctttat
ggatctacta
tcccctatcc
cttcctgggg
gcatgcacaa
ggggctgtca
tttgcggcac
acgcaacttg
agagccaggsg
tcctgggcac
cctcctggga
tgatggcttc
cgaactgggt

gctgagcctc

gcctaatagg
acctgagccc
gccggettct
cctgctgagc
gggacgctga
caggggcttc
gacaattcca
cctctgggtc
gggccagccc
gctgaccacc
agccccgctg
cagatcgaca
tctgccctgce
ctgctgctgc
gccctggegg
gaagggcgsc
gtgctcggag
cgagggctca
gatccggaga
gctcagggcc
caaggccaca
gatggtctac
tccagcggcc

gactttgcca

gtgtctggag

ggacctgagg
ctaagctatt
gtgtgtgggt
aggagcagaa
ctgcagggss

gcctgggaca

cacacaggcc
cctcagggtg
cctcgggcect
tgaatgagga
ctcctctgac
gccgegtctg
ttcagagtgc
tgcggctcect
tgggcactct
acgcaggacc

gcctcttect

ggccaagatg
atggcagtgg
agagggagaa
gtcatgggca
acaacctcac
tcagtaccac
tgctgctcca

ccctgggatt

55

gcacagtcct
cccctcacca
cgtcttgggc
ccattacctg
cttggecgegg
gcatgggcct
acagaaccct
gggtgacctg
ggacctcctt
ttgtctgaac
ccctcgtcag
catcggcgct
cctggcagtc
gggacctcgt
ttgtggggat
tggcggacta
gctctttgtg
ctgcaggcga
gatggccctt

gaacagccag

ccagggtggc
tgatgggctg
cttagcggtc
gtcagggctg

ggggggtgca

caggatgttt

atgatggggt
tgggtaggsse
gcccagcectgt
cttctccaca
ctgactggac
gagctgagtg
gaagagtcaa
cacaggcttc
ggctcccagc
tttgctctgc
ccggecccctg
ctgttgctca
ctactacggc
gcactgctac
ccagagaagg
ctggagaaca
aaatgaagga
cagcccctac
cacccaccag
actgatatca
gccataggtg
ttctgccatg

tcctttcggce

gtcctggggs

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



tggggctcag

tcttcctcta
tgcctacgcc
ttgccataac
agtggaaagg

agggccagta

<210> 20

cctgggcecect
tgtggccctt
ccatgtgctc
cctgctggag
ggtcgggttyg

ggagcaatag

<211>
<212>
<213>

1968
DNA
homo sapien

<400> 20
agctggaacc

ggcttcccct
tgcttaacgt
cggggagaat
ccccagtgag
gctcagtccc
ttggcctgta
gcctgggget
gggctgcatc
tggatgtctg
aggcccctca
tgttgctgga
tgctggtcaa
tgtgcccagc

cacccccagg

aagaaggttg
ttcttggtca
ctacagcaag
aggagccaga
tcatctgctg
caacctgggc
cggcgagaat
aggccgagtt
cccagctgca
ggcagggatg
cctaccccgt
ccactcattg
ttttggcttg
cctgctttat

ggatctacta

gtccccctca
gtggacatgc
ctgcagggsgc
gagcggctac
cccttecttc

gattttaata

tgtcccecctt
tcgatcccta
gcctaatagg
acctgagccc
gccggettct
cctgctgagc
gggacgctga
caggggcttc
gacaattcca
cctctgggtc
gggccagccc
gctgaccacc
agccccgcetg
cagatcgaca

tctgccctgce

ctccctgggt
taccagccct
tggggctgct
tgcccgtgac
cccccaacca

aacCagaaccc

cctctgggtg
gagctctggc
ggacctgagg
ctaagctatt
gtgtgtgggt
aggagcagaa
ctgcaggggs
gcctgggaca
cacacaggcc
cctcagggtg
cctcgggcect
tgaatgagga
ctcctctgac
gccgegtctg

ttcagagtgc

56

gtttggggtc
gcttcgtect
gctgggegsc
cactgagggc

caggaatgga

atcccaaa

tccttgtctc
tectttctctt
gcacagtcct
cccctcacca
cgtcttgggc
ccattacctg
cttggcgegg
gcatgggcct
acagaaccct
gggtgacctg
ggacctcctt
ttgtctgaac
ccctcgtcag
catcggcgct

cctggecagtc

actgctgggg

ccggagcccc

ggcctcatgc

tgatggggcc

ggcgggacac

ctgctatcag
cttggggaac

caggatgttt

atgatggggt
tgggtagggsg
gcccagcectgt
cttctccaca
ctgactggac
gagctgagtg
gaagagtcaa
cacaggcttc
ggctcccagc
tttgctctgce
ccggecccectg

ctgttgctca

1680

1740

1800

1860

1920

1968

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gcctccecttc
ccttgetggg
atctgctacc
acctgggccc
tgctggggct
atctcgaaac
aggcagctcc
ctctggcccc
cgtggatggt
ctgccttctc
agctgcccca
ggctgectgcet
tggggctcag
tcttcctcta
tgcctacgcc
ttgccataac
agtggaaagg
agggccagta
<210> 21
<211>
<212>
<213>

<400> 21
agctggaacc

ggcttcccct

tgcttaacgt

cggggagaat

1968
DNA
homo sapien

tccectatcc
cttcctgggg
gcatgcacaa
ggggctgtca
tttgcggcac
acgcaacttg
agagccaggg
tcctgggcac
cctcctggga
tgatggcttc
cgaactgggt
gctgagcctc
cctgggecect
tgtggccctt
ccatgtgctc
cctgctggag
ggtcgggttg

ggagcaatag

aagaaggttg
ttcttggtca

ctacagcaag

aggagccaga

ctgctgectgc
gccctggegg
gaagggcgec
gtgctcggag
cgagggctca
gatccggaga
gctcagggcc
caaggccaca
gatggtctac
tccagcgccc
gactttgcca
gtgtctggag
gtccccctca
gtggacatgc
ctgcaggggc
gagcggctac
cccttecttc

gattttaata

tgtccccctt
tcgatcccta
gcctaatagg

acctgagccc

tgcggctcct
tgggcactct
acgcaggacc
gcctcttect
ggccaagatg
atggcagtgg
agagggagaa
gtcatgggca
acaacctcac
tcagtaccac
tgctgctcca
ccctgggatt
ctccctgggt
taccagccct
tggggctgct
tgcccgtgac
cccccaacca

aacCagaaccc

cctctgggtg
gagctctggc
ggacctgagg

ctaagctatt

57

gggacctcgt
ttgtggggat
tggcggacta
gctctttgtg
ctgcaggcga
gatggccctt

gaacagccag

ccagggtggc
tgatgggctg
cttagcggtc
gtcagggctg
ggggegtgca
gtttggggtc
gcttcgtcect
gctgggessc
cactgagggc
caggaatgga

atcccaaa

tccttgtctc
tectttctctt
gcacagtcct

cccctcacca

ctactacggc
gcactgctac
ccagagaagg
ctggagaaca
aaacgaagga
cagcccctac
cacccaccag
actgatatca
gccataggtg
ttctgccatg

tccttteggce

gtcctggggsg

actgctgggg

ccggagceccc

ggcctcatgc

tgatggggcc

ggcgggacac

ctgctatcag
cttggggaac

caggatgttt

atgatggggt

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1968

60

120

180

240



ccccagtgag
gctcagtccc
ttggcctgta
gcctggggct
gggctgcatc
tggatgtctg
aggcccctca
tgttgctgga
tgctggtcaa
tgtgcccagc
cacccccagg
gcctcececttce
ccttgectggg
atctgctacc
acctgggccc
tgctggggct
atctcgaaac
aggcagctcc
ctctggcccc
cgtggatggt
ctgccttctc
agctgcccca
ggctgetgcet
tggggctcag

tcttcctcta

tcatctgctg
caacctgggc
cggcgagaat
aggccgagtt
cccagctgca
ggcagggatg
cctaccccgt
ccactcattg
ttttggcttg
cctgctttat
ggatctacta
tcccctatcc
cttcctgggg
gcatgcacaa
ggggctgtca
tttgcggcac
acgcaacttg
agagccaggg
tcctgggcac
cctcctggga
tgatggcttc
cgaactgggt
gctgagcctc
cctgggcecect

tgtggccctt

gccggettct
cctgctgagc
gggacgctga
caggggcttc
gacaattcca
cctctgggtc
gggccagcecc
gctgaccacc
agccccgctg
cagatcgaca
tctgccctgce
ctgctgctgc
gccctggegg
gaagggcgsc
gtgctcggag
tgagggctca
gatccggaga
gctcagggcc
caaggccaca
gatggtctac
tccagcggcc
gactttgcca
gtgtctggag
gtccccctca

gtggacatgc

gtgtgtgggt
aggagcagaa
ctgcaggggs

gcctgggaca

cacacaggcc
cctcagggtg
cctcgggcect
tgaatgagga
ctcctctgac
gccgegtctg
ttcagagtgc
tgcggctcect
tgggcactct
acgcaggacc

gcctcttect

ggccaagatg
atggcagtgg
agagggagaa
gtcatgggca
acaacctcac
tcagtaccac
tgctgctcca
ccctgggatt
ctccctgggt

taccagccct

58

cgtcttgggc
ccattacctg
cttggecgegsg
gcatgggcct
acagaaccct
gggtgacctg
ggacctcctt
ttgtctgaac
ccctcgtcag
catcggcgct
cctggcagtc
gggacctcgt
ttgtggggat
tggcggacta
gctctttgtg
ctgcaggcga
gatggccctt
gaacagccag
ccagggtggc
tgatgggctg
cttagcggtc
gtcagggctg
ggggggtgca

gtttggggtc

gcttcgtect

tgggtaggsse
gcccagcectgt
cttctccaca
ctgactggac
gagctgagtg
gaagagtcaa
cacaggcttc
ggctcccagc
tttgctctgc
ccggecccctg
ctgttgctca
ctactacggc
gcactgctac
ccagagaagg
ctggagaaca
aaacgaagga
cagcccctac
cacccaccag
actgatatca
gccataggtg
ttctgccatg

tcctttcggce

gtcctggggs

actgctgggg

ccggagcccc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



tgcctacgecc ccatgtgectc ctgcagggge tggggectget getgggggge ggectcatgce 1800

ttgccataac cctgctggag gagcggctac tgcccgtgac cactgaggge tgatggggcc 1860
agtggaaagg ggtcgggttg cccttccttc cccccaacca caggaatgga ggcgggacac 1920
agggccagta ggagcaatag gattttaata aacagaaccc atcccaaa 1968
<210> 22

<211> 540

<212> PRT

<213> homo sapien
<400> 22

Met Met Gly Ser Pro Val Ser His Leu Leu Ala Gly Phe Cys Val Trp
1 5 10 15

Val Val Leu Gly Trp Val Gly Gly Ser Val Pro Asn Leu Gly Pro Ala
20 25 30

Glu Gln Glu Gln Asn His Tyr Leu Ala Gln Leu Phe Gly Leu Tyr Gly
35 40 45

Glu Asn Gly Thr Leu Thr Ala Gly Gly Leu Ala Arg Leu Leu His Ser
50 55 60

Leu Gly Leu Gly Arg Val Gln Gly Leu Arg Leu Gly Gln His Gly Pro
65 70 75 80

Leu Thr Gly Arg Ala Ala Ser Pro Ala Ala Asp Asn Ser Thr His Arg
85 90 95

Pro Gln Asn Pro Glu Leu Ser Val Asp Val Trp Ala Gly Met Pro Leu
100 105 110

Gly Pro Ser Gly Trp Gly Asp Leu Glu Glu Ser Lys Ala Pro His Leu
115 120 125

Pro Arg Gly Pro Ala Pro Ser Gly Leu Asp Leu Leu His Arg Leu Leu

59



Leu

145

Gly

Thr

Asp

Leu

Leu

225

Leu

Leu

Arg

Leu

Leu

305

Lys

130

Leu

Ser

Pro

Ser

Leu

210

Pro

Leu

Cys

His

Ser

290

Gly

Arg

Asp

Gln

Arg

Arg

195

Ser

Ser

Arg

Gly

Ala

275

Val

Leu

Arg

His

Leu

Gln

180

Val

Ala

Pro

Pro

Asp

260

Gly

Leu

Leu

Asn

Ser

Leu

165

Phe

Cys

Leu

Leu

Leu

245

Ala

Pro

Gly

Arg

Leu
325

Leu

150

Val

Ala

Ile

Leu

Ser

230

Leu

Leu

Gly

Gly

His

310

Glu

135

Ala

Asn

Leu

Gly

Gln

215

Leu

Gly

Leu

Gly

Leu

295

Arg

Thr

Asp

Phe

Leu

Ala

200

Ser

Leu

Phe

His

Leu

280

Phe

Gly

Arg

His

Gly

Cys

185

Pro

Ala

Leu

Leu

Leu

265

Pro

Leu

Leu

Asn

Leu

Leu

170

Pro

Ala

Leu

Leu

Gly

250

Leu

Glu

Leu

Arg

Leu
330

Asn

155

Ser

Ala

Pro

Ala

Arg

235

Ala

Pro

Lys

Phe

Pro

315

Asp

60

140

Glu

Pro

Leu

Ala

Val

220

Leu

Leu

His

Asp

Val

300

Arg

Pro

Asp

Ala

Leu

Pro

205

Leu

Leu

Ala

Ala

Leu

285

Leu

Cys

Glu

Cys

Ala

Tyr

190

Pro

Leu

Gly

Val

Gln

270

Gly

Glu

Cys

Asn

Leu

Pro

175

Gln

Gly

Leu

Pro

Gly

255

Glu

Pro

Asn

Arg

Gly
335

Asn

160

Leu

Ile

Asp

Ser

Arg

240

Thr

Gly

Gly

Met

Arg

320

Ser



Gly

Gly

Gly

Trp

385

Ala

Thr

Ala

Ser

Gly

465

Thr

Leu

Gly

Leu

Met

Gln

His

370

Met

Ile

Leu

Met

Leu

450

Leu

Ala

Leu

Leu

Glu

Ala

Arg

355

Gln

Val

Gly

Ala

Leu

435

Val

Ser

Gly

Arg

Gly

515

Glu

Leu

340

Glu

Gly

Leu

Ala

Val

420

Leu

Ser

Leu

Val

Pro

500

Leu

Arg

Gln

Lys

His

Leu

Ala

405

Phe

Gln

Gly

Gly

Phe

485

Pro

Leu

Leu

Pro

Asn

Ser

Gly

390

Phe

Cys

Ser

Ala

Pro

470

Leu

Glu

Leu

Leu

Leu

Ser

His

375

Asp

Ser

His

Gly

Leu

455

Val

Tyr

Pro

Gly

Pro

Gln

Gln

360

Gly

Gly

Asp

Glu

Leu

440

Gly

Pro

Val

Leu

Gly

520

Val

Ala

345

His

His

Leu

Gly

Leu

425

Ser

Leu

Leu

Ala

Pro

505

Gly

Thr

Ala

Pro

Gln

His

Phe

410

Pro

Phe

Gly

Thr

Leu

490

Thr

Leu

Thr

Pro

Pro

Gly

Asn

395

Ser

His

Arg

Gly

Pro

475

Val

Pro

Met

Glu

61

Glu

Ala

Gly

380

Leu

Ser

Glu

Arg

Ala

460

Trp

Asp

His

Leu

Gly

Pro

Leu

365

Thr

Thr

Gly

Leu

Leu

445

Val

Val

Met

Val

Ala
525

Gly

350

Ala

Asp

Asp

Leu

Gly

430

Leu

Leu

Phe

Leu

Leu

510

Ile

Ala

Pro

Ile

Gly

Ser

415

Asp

Leu

Gly

Gly

Pro

495

Leu

Thr

Gln

Pro

Thr

Leu

400

Thr

Phe

Leu

Val

Val

480

Ala

Gln

Leu



530

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

<400>

23
46
PRT
homo

23

Met Met Gly

1

Val val Leu

Glu Gln Glu

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

<400>

35

24
540
PRT
homo

24

Met Met Gly

1

Val

Glu

Glu

Leu

65

Leu

Val

Gln

Asn

50

Gly

Thr

Leu

Glu

35

Gly

Leu

Gly

sapien

Ser Pro Val
5

Gly Trp Val
20

Gln Asn His

sapien

Ser Pro Val
5

Gly Trp Val
20

Gln Asn His

Thr Leu Thr

Gly Arg Val

70

Arg Ala Ala

535

Ser

Gly

Tyr

Ser

Gly

Tyr

Ala

55

Gln

Ser

540

His Leu Leu Ala Gly Phe

Gly

Leu
40

His

Gly

Leu

40

Gly

Gly

Pro

Ser
25

Ala

Leu

Ser

25

Ala

Gly

Leu

Ala

10

Val Pro Asn Leu

Gln Leu Phe Gly

Leu

10

Val

Gln

Leu

Arg

Ala

Ala

Pro

Leu

Ala

Leu

75

Asp

62

Gly

Asn

Phe

Arg

60

Gly

Asn

45

Phe

Leu

Gly

45

Leu

Gln

Ser

Cys Val
15

Gly Pro
30

Leu

Cys Vval
15

Gly Pro

30

Leu Tyr

Leu His

His Gly

Thr His

Trp

Ala

Trp

Ala

Gly

Ser

Pro

80

Arg



Pro

Gly

Pro

Leu

145

Gly

Thr

Asp

Leu

Leu

225

Leu

Leu

Arg

Gln

Pro

Arg

130

Leu

Ser

Pro

Ser

Leu

210

Pro

Leu

Cys

His

Asn

Ser

115

Gly

Asp

Gln

Arg

Arg

195

Ser

Ser

Arg

Gly

Ala
275

Pro

100

Gly

Pro

His

Leu

Gln

180

Val

Ala

Pro

Pro

Asp

260

Gly

85

Glu

Trp

Ala

Ser

Leu

165

Phe

Cys

Leu

Leu

Leu

245

Ala

Pro

Leu

Gly

Pro

Leu

150

Val

Ala

Ile

Leu

Ser

230

Leu

Leu

Gly

Ser

Asp

Ser

135

Ala

Asn

Leu

Gly

Gln

215

Leu

Gly

Leu

Gly

Val

Leu

120

Gly

Asp

Phe

Leu

Ala

200

Ser

Leu

Phe

His

Leu
280

Asp

105

Glu

Leu

His

Gly

Cys

185

Pro

Ala

Leu

Leu

Leu

265

Pro

90

Val

Glu

Asp

Leu

Leu

170

Pro

Ala

Leu

Leu

Gly

250

Leu

Glu

Trp

Ser

Leu

Asn

155

Ser

Ala

Pro

Ala

Arg

235

Ala

Pro

Lys

63

Ala

Lys

Leu

140

Glu

Pro

Leu

Ala

Val

220

Leu

Leu

His

Asp

Gly

Ala

125

His

Asp

Ala

Leu

Pro

205

Leu

Leu

Ala

Ala

Leu
285

Met

110

Pro

Arg

Cys

Ala

Tyr

190

Pro

Leu

Gly

Val

Gln

270

Gly

95

Pro

His

Leu

Leu

Pro

175

Gln

Gly

Leu

Pro

Gly

255

Glu

Pro

Leu

Leu

Leu

Asn

160

Leu

Ile

Asp

Ser

Arg

240

Thr

Gly

Gly



Leu

Leu

305

Lys

Gly

Gly

Gly

Trp

385

Ala

Thr

Ala

Ser

Gly

465

Thr

Ser

290

Gly

Arg

Met

Gln

His

370

Met

Ile

Leu

Met

Leu

450

Leu

Ala

Val

Leu

Arg

Ala

Arg

355

Gln

Val

Gly

Ala

Leu

435

Val

Ser

Gly

Leu

Leu

Asn

Leu

340

Glu

Gly

Leu

Ala

Val

420

Leu

Ser

Leu

Val

Gly

Arg

Leu

325

Gln

Lys

His

Leu

Ala

405

Phe

Gln

Gly

Gly

Phe

Gly

His

310

Glu

Pro

Asn

Ser

Gly

390

Phe

Cys

Ser

Ala

Pro

470

Leu

Leu

295

Arg

Thr

Leu

Ser

His

375

Asp

Ser

His

Gly

Leu

455

Val

Tyr

Phe

Gly

Arg

Gln

Gln

360

Gly

Gly

Asp

Glu

Leu

440

Gly

Pro

Val

Leu

Leu

Asn

Ala

345

His

His

Leu

Gly

Leu

425

Ser

Leu

Leu

Ala

Leu

Arg

Leu

330

Ala

Pro

Gln

His

Phe

410

Pro

Phe

Gly

Thr

Leu

Phe

Pro

315

Asp

Pro

Pro

Gly

Asn

395

Ser

His

Arg

Gly

Pro

475

Val

64

Val

300

Arg

Pro

Glu

Ala

Gly

380

Leu

Ser

Glu

Arg

Ala

460

Trp

Asp

Leu

Cys

Glu

Pro

Leu

365

Thr

Thr

Gly

Leu

Leu

445

Val

Val

Met

Glu

Cys

Asn

Gly

350

Ala

Asp

Asp

Leu

Gly

430

Leu

Leu

Phe

Leu

Asn

Arg

Gly

335

Ala

Pro

Ile

Gly

Ser

415

Asp

Leu

Gly

Gly

Pro

Thr

Arg

320

Ser

Gln

Pro

Thr

Leu

400

Thr

Phe

Leu

Val

Val

480

Ala



485

Leu Leu Arg Pro Pro Glu Pro

500

Gly Leu Gly Leu Leu Leu Gly

515

Leu Glu Glu

530

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

<400>

25
321
PRT

Arg Leu Leu Pro

homo sapien

25

Met Met Gly Ser

1

Val

Glu

Glu

Leu

65

Leu

Pro

Val

Gln

Asn

50

Gly

Thr

Gln

Leu

Glu

35

Gly

Leu

Gly

Asn

Gly

20

Gln

Thr

Gly

Arg

Pro
100

Pro

Trp

Asn

Leu

Arg

Ala

85

Glu

Val

Val

His

Thr

Val

70

Ala

Leu

535

Ser

Gly

Tyr

Ala

55

Gln

Ser

Ser

Leu

Gly

520

Val

His

Gly

Leu

40

Gly

Gly

Pro

Val

Pro
505

Gly

Thr

Leu

Ser

25

Ala

Gly

Leu

Ala

Asp
105

490

495

Thr Pro His Val Leu Leu Gln

Leu

510

Met Leu Ala Ile Thr Leu

Thr Glu Gly

Leu

10

Val

Gln

Leu

Arg

Ala

90

Val

Ala

Pro

Leu

Ala

Leu

75

Asp

Trp

65

540

Gly

Asn

Phe

Arg

60

Gly

Asn

Ala

525

Phe

Leu

Gly

45

Leu

Gln

Ser

Gly

Cys

Gly

30

Leu

Leu

His

Thr

Met
110

Val

15

Pro

Tyr

His

Gly

His

95

Pro

Trp

Ala

Gly

Ser

Pro

80

Arg

Leu



Gly

Pro

Leu

145

Gly

Thr

Asp

Leu

Leu

225

Leu

Leu

Arg

Leu

Leu
305

Pro

Arg

130

Leu

Ser

Pro

Ser

Leu

210

Pro

Leu

Cys

His

Ser

290

Gly

Ser

115

Gly

Asp

Gln

Arg

Arg

195

Ser

Ser

Arg

Gly

Ala

275

Val

Leu

Gly

Pro

His

Leu

Gln

180

Val

Ala

Pro

Pro

Asp

260

Gly

Leu

Leu

Trp

Ala

Ser

Leu

165

Phe

Cys

Leu

Leu

Leu

245

Ala

Pro

Gly

Arg

Gly

Pro

Leu

150

Val

Ala

Ile

Leu

Ser

230

Leu

Leu

Gly

Gly

His
310

Asp

Ser

135

Ala

Asn

Leu

Gly

Gln

215

Leu

Gly

Leu

Gly

Leu

295

Arg

Leu

120

Gly

Asp

Phe

Leu

Ala

200

Ser

Leu

Phe

His

Leu

280

Phe

Gly

Glu

Leu

His

Gly

Cys

185

Pro

Ala

Leu

Leu

Leu

265

Pro

Leu

Leu

Glu

Asp

Leu

Leu

170

Pro

Ala

Leu

Leu

Gly

250

Leu

Glu

Leu

Arg

Ser

Leu

Asn

155

Ser

Ala

Pro

Ala

Arg

235

Ala

Pro

Lys

Phe

Pro
315

66

Lys

Leu

140

Glu

Pro

Leu

Ala

Val

220

Leu

Leu

His

Asp

Val
300

Ala

125

His

Asp

Ala

Leu

Pro

205

Leu

Leu

Ala

Ala

Leu

285

Leu

Cys

Pro

Arg

Cys

Ala

Tyr

190

Pro

Leu

Gly

Val

Gln

270

Gly

Glu

Cys

His

Leu

Leu

Pro

175

Gln

Gly

Leu

Pro

Gly

255

Glu

Pro

Asn

Arg

Leu

Leu

Asn

160

Leu

Ile

Asp

Ser

Arg

240

Thr

Gly

Gly

Met

Arg
320



Lys

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

<400>

26
540
PRT
homo

26

Met Met Gly

1

Val

Glu

Glu

Leu

65

Leu

Pro

Gly

Pro

Leu

Val

Gln

Asn

50

Gly

Thr

Gln

Pro

Arg

130

Leu

Leu

Glu

35

Gly

Leu

Gly

Asn

Ser

115

Gly

Asp

sapien

Ser

Gly

20

Gln

Thr

Gly

Arg

Pro

100

Gly

Pro

His

Pro

Trp

Asn

Leu

Arg

Ala

85

Glu

Trp

Ala

Ser

Val

Val

His

Thr

Val

70

Ala

Leu

Gly

Pro

Leu

Ser

Gly

Tyr

Ala

55

Gln

Ser

Ser

Asp

Ser

135

Ala

His

Gly

Leu

40

Gly

Gly

Pro

Val

Leu

120

Gly

Asp

Leu

Ser

25

Ala

Gly

Leu

Ala

Asp

105

Glu

Leu

His

Leu

10

Val

Gln

Leu

Arg

Ala

90

Val

Glu

Asp

Leu

Ala

Pro

Leu

Ala

Leu

75

Asp

Trp

Ser

Leu

Asn

67

Gly

Asn

Phe

Arg

60

Gly

Asn

Ala

Lys

Leu

140

Glu

Phe

Leu

Gly

45

Leu

Gln

Ser

Gly

Ala

125

His

Asp

Cys

Gly

30

Leu

Leu

His

Thr

Met

110

Pro

Arg

Cys

Val

15

Pro

Tyr

His

Gly

His

95

Pro

His

Leu

Leu

Trp

Ala

Gly

Ser

Pro

80

Arg

Leu

Leu

Leu

Asn



145

Gly

Thr

Asp

Leu

Leu

225

Leu

Leu

Arg

Leu

Leu

305

Lys

Gly

Ser

Pro

Ser

Leu

210

Pro

Leu

Cys

His

Ser

290

Gly

Arg

Met

Gln

Arg

Arg

195

Ser

Ser

Arg

Gly

Ala

275

Val

Leu

Arg

Ala

Leu

Gln

180

Val

Ala

Pro

Pro

Asp

260

Gly

Leu

Leu

Asn

Leu
340

Leu

165

Phe

Cys

Leu

Leu

Leu

245

Ala

Pro

Gly

Arg

Leu

325

Gln

150

Val

Ala

Ile

Leu

Ser

230

Leu

Leu

Gly

Gly

His

310

Glu

Pro

Asn

Leu

Gly

Gln

215

Leu

Gly

Leu

Gly

Leu

295

Arg

Thr

Leu

Phe

Leu

Ala

200

Ser

Leu

Phe

His

Leu

280

Phe

Gly

Arg

Gln

Gly

Cys

185

Pro

Ala

Leu

Leu

Leu

265

Pro

Leu

Leu

Asn

Ala
345

Leu

170

Pro

Ala

Leu

Leu

Gly

250

Leu

Glu

Leu

Arg

Leu

330

Ala

155

Ser

Ala

Pro

Ala

Arg

235

Ala

Pro

Lys

Phe

Pro

315

Asp

Pro

68

Pro

Leu

Ala

Val

220

Leu

Leu

His

Asp

Val

300

Arg

Pro

Glu

Ala

Leu

Pro

205

Leu

Leu

Ala

Ala

Leu

285

Leu

Cys

Glu

Pro

Ala

Tyr

190

Pro

Leu

Gly

Val

Gln

270

Gly

Glu

Cys

Asn

Gly
350

Pro

175

Gln

Gly

Leu

Pro

Gly

255

Glu

Pro

Asn

Arg

Gly

335

Ala

160

Leu

Ile

Asp

Ser

Arg

240

Thr

Gly

Gly

Met

Arg

320

Ser

Gln



Gly

Gly

Trp

385

Ala

Thr

Ala

Ser

Gly

465

Thr

Leu

Gly

Leu

Gln

His

370

Met

Ile

Leu

Met

Leu

450

Leu

Ala

Leu

Leu

Glu
530

<210>

Arg

355

Gln

Val

Gly

Ala

Leu

435

Val

Ser

Gly

Arg

Gly

515

Glu

27

Glu

Gly

Leu

Ala

Val

420

Leu

Ser

Leu

Val

Pro

500

Leu

Arg

Lys

His

Leu

Ala

405

Phe

Gln

Gly

Gly

Phe

485

Pro

Leu

Leu

Asn

Ser

Gly

390

Phe

Cys

Ser

Ala

Pro

470

Leu

Glu

Leu

Leu

Ser

His

375

Asp

Ser

His

Gly

Leu

455

Val

Tyr

Pro

Gly

Pro
535

Gln

360

Gly

Gly

Asp

Glu

Leu

440

Gly

Pro

Val

Leu

Gly

520

Val

His

His

Leu

Gly

Leu

425

Ser

Leu

Leu

Ala

Pro

505

Gly

Thr

Pro

Gln

His

Phe

410

Pro

Phe

Gly

Thr

Leu

490

Thr

Leu

Thr

Pro

Gly

Asn

395

Ser

His

Arg

Gly

Pro

475

Val

Pro

Met

Glu

69

Ala

Gly

380

Leu

Ser

Glu

Arg

Ala

460

Trp

Asp

His

Leu

Gly
540

Leu

365

Thr

Thr

Ala

Leu

Leu

445

Val

Val

Met

Val

Ala
525

Ala

Asp

Asp

Leu

Gly

430

Leu

Leu

Phe

Leu

Leu

510

Ile

Pro

Ile

Gly

Ser

415

Asp

Leu

Gly

Pro

495

Leu

Thr

Pro

Thr

Leu

400

Thr

Phe

Leu

Val

Val

480

Ala

Gln

Leu



<211>
<212>
<213>

<400>

310
PRT
homo

27

Met Met Gly

1

Val

Glu

Glu

Leu

65

Leu

Pro

Gly

Pro

Leu

145

Gly

Val

Gln

Asn

50

Gly

Thr

Gln

Pro

Arg

130

Leu

Ser

Leu

Glu

35

Gly

Leu

Gly

Asn

Ser

115

Gly

Asp

Gln

sapien

Ser

Gly

20

Gln

Thr

Gly

Arg

Pro

100

Gly

Pro

His

Leu

Pro

Trp

Asn

Leu

Arg

Ala

85

Glu

Trp

Ala

Ser

Leu
165

Val

Val

His

Thr

Val

70

Ala

Leu

Gly

Pro

Leu

150

Val

Ser

Gly

Tyr

Ala

55

Gln

Ser

Ser

Asp

Ser

135

Ala

Asn

His

Gly

Leu

40

Gly

Gly

Pro

Val

Leu

120

Gly

Asp

Phe

Leu

Ser

25

Ala

Gly

Leu

Ala

Asp

105

Glu

Leu

His

Gly

Leu

10

Val

Gln

Leu

Arg

Ala

90

Val

Glu

Asp

Leu

Leu
170

Ala

Pro

Leu

Ala

Leu

75

Asp

Trp

Ser

Leu

Asn

155

Ser

70

Gly

Asn

Phe

Arg

60

Gly

Asn

Ala

Lys

Leu

140

Glu

Pro

Phe

Leu

Gly

45

Leu

Gln

Ser

Gly

Ala

125

His

Asp

Ala

Cys

Gly

30

Leu

Leu

His

Thr

Met

110

Pro

Arg

Cys

Ala

Val

15

Pro

Tyr

His

Gly

His

95

Pro

His

Leu

Leu

Pro
175

Trp

Ala

Gly

Ser

Pro

80

Arg

Leu

Leu

Leu

Asn

160

Leu



Thr

Asp

Leu

Leu

225

Leu

Leu

Arg

Leu

Leu
305

Pro

Ser

Leu

210

Pro

Leu

Cys

His

Ser

290

Gly

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

<220>
<223>

<400>
cgcaacttgg atccggagaa tgg

<210>
<211>

Arg

Arg

195

Ser

Ser

Arg

Gly

Ala

275

Val

Leu

28
23
DNA

Gln

180

Val

Ala

Pro

Pro

Asp

260

Gly

Leu

Leu

Phe

Cys

Leu

Leu

Leu

245

Ala

Pro

Gly

Arg

Ala

Ile

Leu

Ser

230

Leu

Leu

Gly

Gly

His
310

Leu

Gly

Gln

215

Leu

Gly

Leu

Gly

Leu
295

artificial sequence

Leu

Ala

200

Ser

Leu

Phe

His

Leu

280

Phe

Cys

185

Pro

Ala

Leu

Leu

Leu

265

Pro

Leu

Pro

Ala

Leu

Leu

Gly

250

Leu

Glu

Leu

Guide RNA Recognition Sequence

28

29
23

Ala

Pro

Ala

Arg

235

Ala

Pro

Lys

Phe

71

Leu

Ala

Val

220

Leu

Leu

His

Asp

Val
300

Leu

Pro

205

Leu

Leu

Ala

Ala

Leu

285

Leu

Tyr

190

Pro

Leu

Gly

Val

Gln

270

Gly

Glu

Gln

Gly

Leu

Pro

Gly

255

Glu

Pro

Asn

Ile

Asp

Ser

Arg

240

Thr

Gly

Gly

Met



<212>
<213>

<220>
<223>

<400>

DNA
artificial sequence

Guide RNA Recognition Sequence

29

gaatctcgaa acacgcaact tgg

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

<220>
<223>

<400>

30

23

DNA

artificial sequence

Guide RNA Recognition Sequence

30

cgaaacacgc aacttggatc cgg

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

<220>
<223>

<400>

31

23

DNA

artificial sequence

Guide RNA Recognition Sequence

31

tggatccgga gaatggcagt ggg

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

<220>
<223>

<400>

32

23

DNA

artificial sequence

Guide RNA Recognition Sequence

32

aggcagctcc aggtgactag agg

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

33

23

DNA

artificial sequence

72



<220>
<223>

<400>

Guide RNA Recognition Sequence

33

gatggccctt cagcccctac agg

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

<220>
<223>

<400>

34

23

DNA

artificial sequence

Guide RNA Recognition Sequence

34

aaataggagg gcatccctcc tgg

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

<220>
<223>

<400>

35

23

DNA

artificial sequence

Guide RNA Recognition Sequence

35

ttggatccgg agaatggcag tgg

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

<220>
<223>

<400>

36

23

DNA

artificial sequence

Guide RNA Recognition Sequence

36

gtcacctgga gctgcctgta ggg

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

<220>

37

23

DNA

artificial sequence

73



<223>

<400>

Guide RNA Recognition Sequence

37

aattttctcc tctagtcacc tgg

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

<220>
<223>

<400>

38

23

DNA

artificial sequence

Guide RNA Recognition Sequence

38

tcacctggag ctgcctgtag ggg

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

<220>
<223>

<400>

39

23

DNA

artificial sequence

Guide RNA Recognition Sequence

39

tcctatttca gagatgctgc agg

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

<220>
<223>

<400>

40

23

DNA

artificial sequence

Guide RNA Recognition Sequence

40

tgcagcatct ctgaaatagg agg

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

<220>
<223>

41

23

DNA

artificial sequence

Guide RNA Recognition Sequence

74

23

23

23

23



<400> 41
gtgttcatct tcccagcttg tgg

<210> 42

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 42
tgaacacctg gttccacctc tgg

<210> 43

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 43
catcttccca gcttgtggecc tgg

<210> 44

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 44
taggagggca tccctcctgg tgg

<210> 45

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 45
gatgctgcag gcgaaaatga agg

75

23

23

23

23

23



<210> 46

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 46
aagctgggaa gatgaacacc tgg 23

<210> 47

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 47
gcagcatctc tgaaatagga ggg 23

<210> 48

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 48
cagcagagcc agggactaag ggg 23

<210> 49

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 49
gcctgcagca tctctgaaat agg 23

76



<210> 50

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 50
gccatcccac tgccattctc cgg 23

<21e> 51

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 51
gggaagccag gccacaagct ggg 23

<210> 52

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 52
agctgcctgt aggggctgaa ggg 23

<210> 53

<211> 23

<212> DNA

<213> artificial sequence

<220>
<223> Guide RNA Recognition Sequence

<400> 53
ggggaagcca ggccacaage tgg 23

<210> 54
<211> 23

77



<212> DNA

<213> artificial sequence

<220>

<223> Guide RNA Recognition Sequence

<400> 54
agtcacctgg

<210> 55
<211> 23
<212> DNA

agctgcctgt agg

<213> artificial sequence

<220>

<223> Guide RNA Recognition Sequence

<400> 55
gcagcagagc

<210> 56
<211> 23
<212> DNA

cagggactaa ggg

<213> artificial sequence

<220>

<223> Guide RNA Recognition Sequence

<400> 56
cctggcttcc

<210> 57

<211> 351
<212> DNA
<213> Mus

<400> 57
caggtgcagc

acatgcaccg
ccaggacagg
tcagttctca

aaaatgaaca

ccttagtccc tgg

musculus

tgaaggagtc aggacctggc
tctcagggtt ctcattaacc
ggctggagtg gctgggagty
aatccagact gagcatcaac

gtctgcaaac tgatgacaca

ctggtggegc
ggctatgctg
atttggggts
aaggacaact

gccaggtact

78

cctcacagag
taaactgggt
atggaagaac
ccaagagcca

actgtgccag

cctgtccatc
tcgccagect
agactataat
agttttctta

atttggtaac

23

23

23

60

120

180

240

300



tcctatgctc tggactactg gggtcaagga acctcagtca ccgtctccte a 351

<210> 58

<211> 117

<212> PRT

<213> Mus musculus

<400> 58

Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln
1 5 10 15

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr
20 25 30

Ala Val Asn Trp Val Arg Gln Pro Pro Gly Gln Gly Leu Glu Trp Leu
35 40 45

Gly Val Ile Trp Gly Asp Gly Arg Thr Asp Tyr Asn Ser Val Leu Lys
50 55 60

Ser Arg Leu Ser Ile Asn Lys Asp Asn Ser Lys Ser Gln Val Phe Leu
65 70 75 80

Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala
85 90 95

Arg Phe Gly Asn Ser Tyr Ala Leu Asp Tyr Trp Gly Gln Gly Thr Ser
100 105 110

Val Thr Val Ser Ser
115

<210> 59

<211> 336

<212> DNA

<213> Mus musculus

<400> 59
gacattgtga tgtcacagtc tccatcctcc ctggectgtgt cagcaggaga gaaggtcact 60

79



atgagctgca
tggtaccagc
gaatctgggg
atcagcagtg
cacacgttcg
<210> 60

<211> 112
<212> PRT
<213> Mus

<400> 60

Asp Ile Val

1

Glu Lys Val

Arg Thr Arg
35

Ser Pro Lys
50

Pro Asp Arg
65

Ile Ser Ser

Ser Tyr Asn

<210> 61
<211> 9
<212> PRT

aatccagtca gagtctgctc

agaaaccagg gcagtctcct

tccctgatcg cttcacaggc

tgcaggctga agacctggca

gaggggggac caagctggaa

musculus

Met

Thr

20

Lys

Leu

Phe

Val

Leu
100

Ser

Met

Asn

Leu

Thr

Gln

85

His

<213> mus musculus

Gln Ser Pro

Ser Cys Lys

Tyr Leu Ala
40

Ile Tyr Trp
55

Gly Ser Gly
70

Ala Glu Asp

Thr Phe Gly

aacagtagaa

aaactgctga

agtggatctg

gtttattact

ataaaa

Ser

Ser

25

Trp

Ala

Ser

Leu

Gly
105

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Leu

Gln

Gln

Thr

Thr

75

Val

Thr

80

cccgaaagaa ctacttggct
tctactgggc atccactagg
ggacagattt cactctcacc

gcaagcaatc ttataatctt

Ala Val Ser Ala Gly
15

Ser Leu Leu Asn Ser
30

Gln Lys Pro Gly Gln
45

Arg Glu Ser Gly Val
60

Asp Phe Thr Leu Thr
80

Tyr Tyr Cys Lys Gln
95

Lys Leu Glu Ile Lys
110

120

180

240

300

336



<400> 61

Phe Ser Leu Thr Gly Tyr Ala Val Asn
1 5

210> 62

<211> 13

<212> PRT

<213> mus musculus

<400> 62

Trp Leu Gly Val Ile Trp Gly Asp Gly Arg Thr Asp Tyr
1 5 10

<210> 63

<211> 11

<212> PRT

<213> mus musculus

<400> 63

Ala Arg Phe Gly Asn Ser Tyr Ala Leu Asp Tyr
1 5 10

210> 64
<211> 14
<212> PRT
<213> mus musculus

<400> 64
Gln Ser Leu Leu Asn Ser Arg Thr Arg Lys Asn Tyr Leu Ala
1 5 10

<210> 65

<211> 11

<212> PRT

<213> mus musculus

<400> 65

Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser
1 5 10
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210> 66

<211> 7

<212> PRT

<213> mus musculus

<400> 66
Lys Gln Ser Tyr Asn Leu His
1 5

<210> 67

<211> 18

<212> PRT

<213> mus musculus

<400> 67

Gly Pro Ser Gly Trp Gly Asp Gln Glu Glu Ser Lys Ala Pro Asp Leu
1 5 10 15

His Gly
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