<110>

SEQUENCE LISTING

Abul-Husn, Noura S.
Gottesman, Omri

Li,

Alexander

Cheng, Xiping
Xin, Yurong
Gromada, Jesper

Dewey,

Baras, Aris
Shuldiner, Alan

<120>

Uses Thereof

<130>

<150>
<151>

<150>
<151>

<150>
<151>

<160> 53
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

agacagtacc
aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
taaagtcaca
tgtatttttg
ggttagttag

gcaggttgat

62581918
2017-11-06

62472972
2017-03-17

62449335
2017-01-23

19118

homo sapien

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
gagtaagata
tttttcaaag

atgaagggaa

agaaagactc

Frederick E.

189238.00802 (3016)

PatentIn version 3.5

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
tgtattttaa
tttgataaat

tgtaattaag

aggagccagt

Regeneron Pharmaceuticals, Inc.

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataaggtaat
gaattatttg
tccctggtcc
aactaagcag

ctccttccaa

1

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
gtatacatct
acttaccatc
cttagtctgt
cgatttttat

gctgctaaat

Hydroxysteroid 17-beta Dehydrogenase 13 (HSD17B13)Variants And

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
tccaactttt
tacttatctt
atatgtgtca
gacatggtgt

gaggcaagtc

60

120

180

240

300

360

420

480

540



acatattatc
ggcaagaacg
agaaaccttt
gaccctttac
cagcacttag
aaatatgtgc
cttgtaaaca
tttctctaaa
ggattttagg
cagtggtttt
tgaaacctaa
agtgaagaat
ataatagagg
tcgaatgaac
ttctcaggca
atctaacctt
gtttttttta
attaaaaatg
gacggaggtg
aaacccccaa
tcccagctac
aatgagctat
aaaaaaataa
tcattaaatt
taactcagat

ttttgccctg

gcgttgggaa

tctcagecctg
ggatctgaaa
agtgcctccc
agaaaatgtt
catatgataa
gcagtgagtc
ctacattaac
cttgtaaatt
attggaaaaa
aattaccatt
aatgtctctt
actatacaaa
agttgatgta
tttctggaag
tttgtccaaa
caaatctctt
aattttaaaa
acttaagggc
ggcagattgc
ctctacaaaa
tcgggaggct
gatggcatca
aaaaagactt
tcatggttaa
ctcctttagg
tgagatgaga

tacggttcaa

ttttcttggc
attacagcta
ctcatgcaca
tgccagtccg
acgatacgtg
aggcttttcc
aaccccaaat
ctggtaaggc
ttgtgaagta
atattattac
acacttagag
aaagctacta
tataaaaatg
atagcaagaa
aatataaata
tccagatgtg
tttccagaga
gggtgcagtg
tggagcccag
aatacaaaaa
gaggtgggag
ttgcactcca
aagaaaaata
acatttaagc
cgaggaagat
gacacagtag

aaaacacatt

tctgaagtgg
caaacaaaag
agcaacacag
tagtcaaaag
gcacatgata
ttggacatta
aaaactgaag
catgaaaata
ctccttgaga
tttctcatgt
aactaattct
catttttatt
atttgccatc
tttacaaata
agtataaatc
tatttttggg
caagagaaaa
gctcacacct
gagttcaaga
ttagctgggt
gatcgtttca
agctgggcaa
ggtaacccaa
tactgaatga
gctggctgag
cagtttggct

ggagtttaag

2

ggataataac
tcaaacgaag
ttctaaaata
gattaaataa
aacaataact
gtatttttcc
gaactgaaat
tatgcagaga
atcacatttt
tctttgectgt
tttctgtttt
taacagatat
tttttggtct
gagaaaattg
tatgaaaagg
gaaagggcta
gtaaattaga

gtaatcccag

ccagcctggg
gcggggstgc
gttcaggaag
tagagccagg
cctcaaaaat
ttcactctaa
ttttcatcat
cttatgcaat

ctaaagcaag

ttaggggatg

aacttgcaac
tttactgtct
gtaatatttt
gtgttaaata
tgtgttctta
cttgtatcat
agtgtttaca
ctgcaaatta
catgtttagt
ttttctgaat
gagcatttat
ttgaagaaat
ttgcctgcetg
gcttgatgaa
tatttattaa
aggaagtcgt
cactttggga
cagcacagca
acacccgtag
ccaaggctgc
ctctgtctca
tctctttgaa
ggctgtaatg
aactggctcc
ctaaactgtt

tgttttgcta

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



acaaaaagac
ggceggacgce
tcacgaggtc
aaatacaaaa
gctgaggcag
ccactgcact
aaaactgaag
gctctctact
gagcaagcta
tcccacaaaa
tggggagttc
gagaccactc
gaagaatagg
tgagacggaa
tgaaaacttg
ttatcttagg
ctatggttat
tcactcccaa
ctatgaaagt
agaatcatca
gaattactac
aattaatggt
aatgtttttc
ctgtacagcc
ttgtttgttt
gcaactaggc

attttgagac

aaggcatcac
ggtggctcac
aggagatcga
aaattagcca
gagaatggtg
ccagcctggg
aataattaat
gacctagaaa
ccaactaaat
ggctatttga
aggctgctgc
attcaaggtt
gcttttcagg
aagtataatt
aaaagaatta
aaagaggtct
gggcaagttt
acacctgaag
ccttcttctt
agaaaaatat
ttagcacttt
tgagtttttc
aagaatgttc
tccaaccaag
tggttttaat
aatcactctc

gaagtcccac

attttgcaat
gcctgtaatc
gaccatcctg
ggcgtagtgg
tgaacccggg
cgacagagcg
tcttcaatca
caaatgagag
cagtgaaaga
ggggatactg
tccagggttt
tgccctaaat
tatccttgcc
tttaaaacct
taattttcca
ttgaatttag
ggtacataaa
aatgtaatgt
taaggagact
gatgggcaga
actgcctatt
tttcttctcc
ttcaaggttt
aggaaaagct
atgagcattc
aagaaatttt

tctgtcaccc

tgtctagctc
ccagcacttt
gataacacag
cgggegectg
aggcggagct
agactccgtc
aaacatctga
agtatggtgt
ctctcctatt
actttgagac
agcctacagt
agcagcaaca
tctttgtcac
tataatattt
gaatgtgagt
gctgaaagta
tgagaaatcc
tatatctcct
tctttcectt
ggcatacagt
acatagttgg
atattcatct
gaaagtagcc
gaaaaaagca
cctggcagaa
ctaacaaata
aggttggagt

3

agttataaaa
gggaggecga
tgaaaccccg
tagtcccagc
tgcagtgagc
tcaaaaaaaa
tgaatgctct
ggtttgtgca
ctttttttac
tgggtcctaa
agcgaaatac
ccactgtcat
agagaagagt
tctataaaag
caagaaacat
aattgctctg
atccagtggc
agagtagcag
ccctcctagg
ttaccattac
tgctcaacaa
tccatgacac
tgctttagag
tgaagggatt
aagccageggsg

aggaggccaa

gcaatggaat

cagaagaata
gacgggegea
tctctactaa
tactcgggag
cgagatgacg
aaaaaaaaaa
ggtaacttat
atctggcagt
tcttctgcaa
catccatgtt
aaaggaccca
ctcaatacac
ttacagattg
tcacctgagg
tagagcaatt
tctccatgtc
cttgcccatc
catggtctcc
aggatgagtc
cactagttta
atgtatgata
cacgaagagc
aaactgccta
ttgttttgtt
taatctcatt
tttttatttt

gatttcagct

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



cactgcaacc
gggattacag
gtttcaccat
ggcctcctaa
ttttaaaagg
gaatgttaat
gagtccagtg
cctgcctcag
tttgtatttt
acctcgtgat
cgcctagcecg
ttttcggaat
cgaaaactag
tatcgctctc
cctaggacgc
tttagctgct
tgtaatccac
tcagaagtgt
atcacttcct
ttatttccct
ttaataatta
agcactctaa
ttttacagat
ttaggttatg
atgtaatccc
gaccagccca

aaagtttaaa

tccgectccc
gctcccacca
tttggccaga
agtgctggga
ttaactaatc
tttttttttt
gcactatctc
cctcccaagt
tagtagagac
ccgccctcect
aatgttaatt
ttgtttcttc
gcgtcactgc
taaatcaggt
tgacgtggaa
aactgaagta
tcagctctgc
gagcagtggc
agttttgttt
tgtgagattt
ttatcacaat
caaactttac
aagcaaatta
aaaccaggat
agcactttgt
ggcaacatag

gaaaaacaca

gggttcaagt
ccacgcccag
ctggtctcaa
ttacaggcgt
ttcatgtcca
tttttttttg
cactcactgc
agctgggatt
ggggtttcac
cggccaacca
gtctaaaaat
ctaattacag
gcatgcgtat
gagactgcag
aatgagaaag
gttatgtcac
ccattattat
acagagtgac
tagtcctatt
tattttggtg
tattttaaaa
attttttaat
tgactcagag
ttctcaacca
gaggccaagg
tgagacccta

tttttaaaaa

gattctcctg
ctaatttttt
actcctgacc
gagccaccac
aaatgaatgt
agacagagtc
aacttcctcc
acaggcccac
catgttggcc
aagtgctggg
ttttcttctc
cgcggtgtgg
gtggtagact
gttcacaaat
gtctttatga
caaggaagga
tgttcatatt
tgacaaaaga
aactttgcag
ttaatgtagt
gagtaaatac
tcaatcccta
aggttaagcc
gcactttaga
tggaaggatc
tctctaaaaa

atgaacactt

4

tctaaacttc
gtatttttag
tcaagtgatc
acctgaccca
taattgttca
tcactctgtt
tcccaggttc
accatcaggc
aggctggtct
attacaggcg
caatgtcttc
aggaaactgc
gcagcaacag
ttcttcagat
ctgcctgatt
tatatacttt
attaatcaat
tttatcatca
taattccagc
cttctgtaga
caaataatca
caataactct
agacccaggt
ccaggtgcgg
acatgagacc
aaaaaaaaaa

taaaaatatt

ccgagtagct
tagagatggg
caccctcctc

ggaggccaat

ttttggacat
gcccaggcetg
aagcaattat
ctggctaatt
tgaactcctg
tgagccaccg
tcctccactt
agctgagtgc
agaagagatc
tattttgttt
taaattggat
ttttcttgta
ttcattctga
gggaatatgg
ttctctttaa
aaatgtaata
caatgaacta
gtaaacttca
catgtagtta
tggttcacac
aagagttcaa
aaaaaaaaaa

tggtcagaat

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



ttatatagga
tgatgtgctg
gtgttccctt
cctcatacaa
ttgaataata
tgatgtaaca
caaggatgaa
tgtgagtcag
ggagttcaca
aaatttgttt
acacaacaca
gcttggcatg
tacatctttt
taatgtgtcc

atgtatatag

ggggtgetgg
gagatggaaa
tgcctcaata
aagagatgtg
caccaaacta
aaacttagtg
gggaatttgg
taaattctta
gacttgtttt
ttcaatcatg
atacagttac

tatatgacac

atttatcaac
ggtactgaaa
ggcctccacg
tagaagaaag
cacccagtga
atcgtggtga
gagattacca
aaacatttct
tacttctgga
gagtagaaga
ccagaatgta
taccaggagc
caatgctgtc
tcattttgtg
gatcgaggac
aactgagaaa
tatcaacttc
ttagtgtaga
tccccecttac
cacggagacc
gtttaaagca
aggtagcttg
taaaatttta
ctgtaacatc
attcattagt
acaagatttc

caaattatca

ataaatgtta
tttagatgtt
atttgagctc
actctcatct
aagtgttctt
ataatgctgg
agacatttga
gatttgtgca
caggaaactg
gccacagagt
agctacttgg
tcaacaaatg
acttgtgact
gaattttaga
acttttggac
tgcagctata
aactgccttt
atctagggca
ctttaccagc
tcatacatta
acaatgtatg
ggttgggagt
ttgatgtttc
aacatataat
gtggtgtaga
actcttttaa

taaggaataa

atttcacttt
aaaagaacag
aacagtctgt
ttggattata
tcaatttcaa
gacagtatat
ggtcaacatc
ccttctctta
gccagatctt
ctctgacaca
tctgtcttgt
tttgtggagg
tcattttttt
atggaaagga
gagactctga
cagacctcat
gtatagaaat
gatctggatt
tcttcacata
gctacctata
ttcactatcc
tctagttcta
tcacaaaaga
atacaatatt
actctcagct
ttagaatgat

ttttagttct

5

actgataaac
tttatcccac
cttgcctgaa
ttggtcccaa
aaggtgaaga
ccagccgatc
ctaggacatt
agatacatga
tgccttaatc
aggacacaga
ccaccagtat
tttgttaagg
ccctccacac
catcagaagt
ggcaagtgtt
ataattggtt
ttttatgatt
ctagaagaaa
tgtgaattgg
gctgcataac
tctcacagtt
tgaatttgca
ggtttttgga
acaaataggg
tacactactc
aaagccccaa

gaaaactctg

ttgcaaaaca
ctttatgaca
ctctgagaga
aactttgagt
aagaagtggg
ttctcagcac
tttgggtgag
aacttataac
aagaatcatt
attcaagtgg
ctgacacaaa
gttgtcagtg
catgattttg
aattacttgg
ctagatccat
agttttgtgg
aatcttccag
gaagaaaaaa
ctcccatgcec
aaattataca
tctatgggtt
taggatttat
aaaaaagaaa
agatagtgaa
aactgtctta
accaaaaaat

aatttttccc

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



ttaatattgt
gagggggagt
ttatttctat
tataagttct
ctaacgtcta
ttcttccatc
gccacgaagg
tatattttta
gttcttggca
aagcaacaaa
ccaagcacag
ggtttccact
agagtcgttt
gagtgtttcc
ctccagaccc
acagaattta
gaaaccaggt
caatgagaga
aaccccacag
ggccttggtg
tgcttgtgcc
gagaaaacga
cataaaggga
tcctgtaaac
gtcaagagaa
agaaatgagc

aaatgtattt

ttagatgaca
actgagatta
catttgtaaa
ctcaaatgcc
tgtcattgtc
gatgatggag
gattccttac
tactttgaag
tcttgaacaa
agcagagatt
gggctcaaga
ggttacttgg
actcagtgta
atttgattta
tgttctcctg
aatttatagt
tgtaattata
aaacagtaat
actgagaagc
cccaagataa
atgaaagtgt
ctctacctga
aggaggtgag
tcttctccag
aaactatcaa
agagtcctac

ttcctgattc

tatccaaaaa
gtgttggcat
gaattaatca
tttctgtctt
tttcttcttt
agaaatcatg
ctcatcccat
ggagcattac
agaattggac
tattgaaaat
gccaattaca
tgtacgccct
caccatatgt
gttctaggaa
cctcaagatt
agtttagaat
tttaagatat
gccaagcatg
aaaacctaca
gacaatcaga
gtgtgtgtgt
ctaaaagttg
aggcgttaag
atcctcataa
ccattgtcaa
agaagtctgt

atatttttca

aggatctatt
ggggcttacc
tggaatgctt
aacaaaaata
ctgcaatgat
gccacatcgt
attggtaagt
acttcaaatt
aaaactcacc
gaaagtacgc
gaattttctg
atgtaaatga
aaatggagag
gtcagcatga
acaatgctga
gattttttaa
ttttagattt
tttccattgt
gaagctaaaa
gtggtccctg
gtgtgtgtgt
cagataccac
gatgtactgc
taaaattaag
gagaataact
caacacagat

aaataaaagc
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tgattccttc
ataccaataa
ggaagtattt
aaactacctg
ccttaagatc
cacagtggct
atcacatgcc
gttaccactg
aacaaagcca
tttacagggt
gggtttaaat
agaggatgaa
gatatttcct
atcggcctta
gagcagagtg
atgacttttt
ctgcaaactc
ttcctggaat
tgaacacatg
gatcaaaaca
gtgtgagaga
actccatgca
tgtatttgcc
aggccaaagt
cagttattga
accagttttg

agcaataaaa

tgaagggaag
atttgtatct
tatttcattg
atttggaaac
acaaaagcac
tcagtgtgcg
agccatgtta
gagagtcctg
ggaaagaatg
gggagtgggc
accccctaga
ttaaagttac
gtcatagctg
tgttccctgce
atttggattt
ctaaaacaat
ctctgtagaa
aagaaacaga
tctatgtcat
ttttacagtg
gagagagaga
ccaccaaaga
aaatatcctt
ggcaaccatt
gagagagagg
tagaatttct

actgattaga

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640



aaacagtttg
ccaatcaata
ttcacaattc
aaaatcacaa
ctcacagaaa
ttacagttcc
ggccttggga
gttcaccaaa
tgataaattg
tgaagaagga
ggggaaaaca
ttgtgtccgg
aatgttccaa
gcaagaactc
ctgaaaggag
cttaacaaat
cttaatgatt
aaagaactaa
ctgagttagc
gtgttagacc
tttttttgag
ctcaccgcaa
tttggattac
ggtttcacca
tggcctccta
tttttaaaga

CaCaaaaaaa

aagattcaat
gagttatttt
tgcttaatca
gtggctgatt
gctgaggatt
agcaaatttg
aaaactggta
aatccaagca
atatgaaaac
aaaataattt
cattagggac
gagaaagcac
ggaccagcaa
ttgtctctgg
aagaaaaaag
ttttctaatc
cgaaaccaat
acaattctct
tatgtggtct
ataggtactg
acagagtctc
cctccgectt
aggcgcccac
tgttggccag
aaatgctggg
attaaaggtc

ttagccgggc

ggaaaaacct
tgttcttttg
tgtaagaaaa
tttggcttcc
ggtttcactc
ccgectgttgg
tcaaaacctc
caaggtaagg
taatgagaaa
ttcttattat
tagcaggaat
atacatttga
ataaattgag
tgagacagga
caggaaggtg
ctagtatata
tttttactgg
gttgagtgcc
ctgcagctgg
ttgactaaag
actctgtcac
tctgggttca
caccacgcct
gctggtctca
attacaggag

atcctggcta

gtggtggcegsg

tacatgtagg
ttatcattgt
tgaaaatgaa
acttgttctt
tcccttagcet
ctttcacaga
atgtctctgc
tcaaaatcaa
tgtttaggca
tattattatc
gatcagccac
tcaccgttac
tatctagctc
tttgagacca
tggataagaa
ttctgctgca
aagggaatta
gcctcatttg
aatcactccc
aaaaaaaaaa
ccaggctgga
agcaattctc
ggctaatttt
aactcctgac
tgagccacca
acacagtgaa
gcgectgtag

7

atggaaaact
tgtttaagaa
ttgccattta
aagccaaatg
aacaatgctt
ggtctgacat
ccagtttttg
gttagaatgg
ggccaactaa
ttgaaattaa
cgatgaactg
caccctgtct
cttagtcaag
caagagaaga
cccgaaaatt
ggttaacaaa
atcctaaata
aggatactga
tgccactgga
gtttttgttt
gtacagtggc
cttcctcagc
tgtattttta
ctcaggtgtc
tgcccggceca
accccgtctc

tcccagcectgce

gaacattaag
atgagatacg
tactctcaga
ataccgcctt
aataattctc
cagaacttca
tgaatactgg
gtatgtggta
tagaagaaaa
aggaataaag
ggatatttat
ttaaaatgca
gtgaatttct
aaaattagtc
aagccatctg
atatactaag
tattcattca
ctcttacagc
gtccttcatg
ttatttttgt
gcgatctcag
ctcctgagta
gtagagacgg
ctacctgcct
aaaaaataag

tactaaaaaa

gcgggaggct

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

97860

9840

9900

9960

10020

10080

10140

10200

10260



gaggcaggag
ctgcactcca
aaaaaaaaga
ggcctatagc
gccatgtgct
cagagtcagg
acatttgcta
gtactattgc
ttggtaggca
gggaaggcat
gggctaactt
tgctagattg
ctccgaggct
agtaatttag
gagaactcaa
taacattcgc
atgcctggac
cactaacaga
cacagccttc
gggcccctct
acgaaattct
tcgcaagaaa
gtaaaggagt
gtatttagag
cgggaaaagg
gtaacttcct

ttagcttgct

aatggcgtga
gcctgggega
attaaaggtg
ctgagagcag
ctatcctgta
gactttgtga
cgttgtctca
aactcctgat
ttcaggcttc
gatagatgag
agaggtagac
tgaatttcct
gggttgttgg
aaatgtattg
tcacataata
tggctcccta
atcttaattt
caattctaca
agtataagga
taaattctca
taccggaaag
taattcgggg
agagaacagc
ttacttcttg
gtgagcaatt
gccattgcca

aatgtattat

acccgggagg
cagagcgaga
ttaattttat
ccctttagag
ttgtcttcaa
aattatgctg
cagtacttaa
tgttttctta
gtgtaccatg
gggagtaagg
acaggcaatg
tagtaagggc
atccatgtag
atttgtatta
atctgcagca
actcctcacc
gaatacaaca
ctaagcctat
aaactggaag
ttaaactgca
gggttccaat
caaggccaca
tactccatgg
attatatgct
cccagaactg
tggtatttgt

agttagctta

cggagcttgc
ctccgtctca
ttagaagcct
aggttcagtt
agcatctttc
acaaccagaa
taagtatgca
gacaaggaat
agctttccta
ataatggaac
ctaaatattt
taaggcattg
atgaaatcag
ctctctgttg
aaccacagat
cagcctttac
ttttaaatcc
gtttatgaat
tatgacatac
ggataggcaa
ccagacccca
gtgcaaagca
agaagaatgg
aaacaagggg
agatttcctc
aaactgtcat
taatgagcag

8

agtgagccga
aaaaaaaaaa
tactgaagac
gaactgttct
cagagagctg
gtgagtaaac
atatgtaagt
tgggcccaat
agggtatcct
tctgggtaca
gggattgatt
atatgtaatg
ggagagaaag
gcttgctatt
catcccaggg
attcactggc
atttttctgt
atttctcaag
ctccagttgt
gtcagaggtg
agagagggtt
aaagcaagtt
cttgagctgc
tggattattc
ccctttttag
agtgctggtg

tgaggacaac

gatcgcgcca
aaaaaaaaaa
tacagtcgga
gatagtgggsg
cacattgtca
gtggcttctt
aaatactata
aaaaaccctc
gccactcttg
gggttcctgg
ttatagaggt

tcacacttgg

ggcagaacgg
caaggcagtg
aatgaagttt
tgttcagtcc
catcatcttg
agtacatgta
catactcctt
aatctcaaat
cttagatttc
tattaggaaa
tccaccaagg
atgagttttc
gccatatagg
gaagtgtctc

cagaggtcac

10320

10380

10440

10500

10560

10620

10680

10740

10800

108660

10920

10980

11040

11100

11160

112260

112860

11340

11400

11460

11520

11580

11640

117060

11760

11820

11880



tttcatcacc
tcaacaaggt
aatgccttaa
tattcaagat
tccagcttta
ttgcatccaa
ccattcctct
tgatattttg
gataacaaaa
atcctggaat
ccatcattta
atcacagatt
tacttaccaa
agaagtaagt
cttttttttt
gtggcatgat
cagaccccca
tgtatttttt
ctcaagttat
tgcctggcecc
aactctccat
aaagagagtg
ctattctaac
taaagactcc
agcaattggg
tctattttta

gtgtttaagt

atcttggttt
ctttatgacc
cttcctggga
ggagttgctc
tggaatacct
caggctttga
ttcttgtctg
actaagtgag
catcaacatg
attttaaatc
cttataaaat
atggcctgta
taagaaaatg
acagcacaga
ttttagacag
cttggctcac
agtaactggg
gatagagaca
cctcctgtct
aatagagcta
ccctggggag
attcattttc
taaaggaaac
atttttaaaa
gagtattgac
aaatcttctt

cttgcacata

tggtgggttt

tgaatcttgt
atgcagccca
tgatttaaac
ccacaagaaa
gatgtcagat
gctccactac
ctatgaaaca
ggatgtggag
ttcattctaa
taaaatttta
ttggagacag
atttttgttc
acacccaaat
agtctcactc
tgcaacctcc
attataggtg
ggtttcccca
cggcctccca
ttattatgga
aacagttatt
tctaccaaat
acagtttaaa
gtctgctgga
atatcaacaa
caaaatcttt

ttttgtcaga

tggccggett
gccaacctcc
gtaggtgtca
gcctctgaca
gaaagtatac
gtttccttcc
tccttaccat
cacctactgg
gaagtgggta
atttagtaaa
gaaaataaaa
atgaagtcgt
catcgtatat
actaaaacac
tgtcaccctg
gcctecctggg
tgtgctgcca
tgttggccag
aagtgctggg
gcatctttca
tcctctgtta
ctactgtctc
aagaatgcaa
agtttggttg
tattgagttt
aaatctttaa

tttattccaa

9

ctttactgca
tatctcatcc
gccttatttt
aaatgacgac
ttagctatag
tgtcccatga
ctaatgcctc
atatgaaagt
gggtggcatt
aatataggat
ataatatttt
aagaagtctg
caatatcttt
caatagagct
gctggattgc
ttcaagcaat
cactacaccc
gctggactcg
attacagtca
gttgtgaaaa
ttttcctacc
tgcccaaact
tatagtgaag
ggattgcact
tctaatccaa
attgtatttt

agtatttcac

ccctatttta
tgtgacaaag
acccagaccc
ctcaaaacaa
aattttctcc
ttaatcctag
gccaccattt
ataagtttct
aatgcagcaa
aattttcctg
cctcttttta
atagatggaa
ctgagactac
tttttttttg
ggtggttgcea
tctcatgect
agctaatttt
aactcctgac
tgagccacca
ttggcatgga
cagtctataa
ttgctgaaga
tagttaataa
gaatctatag
gaacataata
gtagtttttg

gggttctttt

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

127860

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500



tttttttttt
agtggcgtga
tcagcctccc
gtttgtagta
atgtgatcca
ccagccctat
tcccattgtt
cttgctaaat
ttcctgggcc
tagctacatg
ttgtccattt
tattatcctt
ttttttgaga
tcactgcaag
tgggactaca
tttttttttt
cgatctcctg
tgagccacca
ggcaacaaag
gctgggatta
tttataagga
atgtatagac
aacaatttcc
aattgtatca
aatccatata
cattggtgta

aaggagaacc

tttttttttt
tcttggctca
aagtagctgg
gagacagggt
cctgcctcag
ttgacggttt
tgttgtcagt
tgctaaacct
tctaattttc
gctattcaat
catctaagtt
ttaatgtctt
cagagtctcg
ctccgecttc
ggcgcctgea
tttttttttt
acctggtgat
agcccagcect
gttttgaatg
caggcatgag
tgacataaga
ttcaaatgtt
cagaggaaat
gtgagaagat
aactatgaac
tcaatttcag

ttgaccccca

ttgagacaga
ctgcagcttc
gattacaggc
ttcaccatgt
cctcccaaag
ttgacgctaa
atatattgga
ctttttgcta
tttatgggaa
ttacttatta
gtagaatttc
tagaatgtct
ctctgttgcc
tgggttcatg
accatgccca
tagtagagac
ccgcccgcect
atttatttat
cctggcctca
ccactgcacc
ataaaataat
aaagtcttag
actctctcag
aactatacta
aaacttgaaa
tatttggttt

agcaacatca

gtttcaccct
tgcctcctgg
acctgccccc
tggccaggct
tgctgggatt
tgcaagtggc
tttttgtaat
aactcgataa
agtttttaat
attcttggta
tttggcataa
tatttattta
caggctggag
ccattctcct
gcttattttt
ggggtttcac
cagcctccca
ttagtagaga
agcagtcctc
tggccaaatg
gtaatacaaa
agaacagaat
ctttcttctg
acttcataag
tagaacaatt
tagcttaaat
tctcgcgagt
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tgttgcccag
cttcaagtga
tcgcccaact
ggtctcgaac
acaggcatga
attttaaaaa
ttgatctcat
getttttttt
tacaaattta
atgtgtgtct
atttgtacat
tttatttatt
tgcagtggca
gcctcagcect
tttttttttt
cctgttagcc
aagtgctggg
cagtctcact
ctgeccttggc
aatatgctga
caaagcccct
ttatatgaaa
aggagcagtt
ccttgggcect
tgagaacagg
agactgactt

tgactaggcc

gctggagtgc
ttctcctgcec
aactttttgt
tcctgacctc
gccatcatgc
attttatatt
attttgcagt
ttttggtaga
atttctttaa
ttcaaggaat
aacattccct
tttattatat
caatcttggc
ccctagttgc
tttttttttt
aggatggtct
attacaggcg
ttgctgccca
ctcccaaagt
taatatcttc
gtcactgaaa
tagcaacagc
tctaaattga
ttttgaaaca
gtacaaactg

gagataacat

gggtgtggty

13560

136260

13680

13740

13800

13860

13920

139860

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120



tctcacgect
gcattcgaga
tagcaggcat
Ccggaaggcgsg
gagactctgt
aattagtgtc
ggggcccaaa
aggtgataaa
gagtctcaaa
gtatatattg
gcagatgcaa
ctctcttctt
tctttcaccc
agtgattttc
atactgtctt
tgcccaggct
caagcaattc
cctggctagt
tctcgaactc
gcgtgagcca
tcctggacat
ccttccagtt
gaccatttta
agtttacctt
gcttgcatag

agcagtttca

gagtgagaag

gtaattccag
ccagcctggc
agtggcctgc
agattgcagt
ctcggaaaaa
ttggtactaa
gcaagtcata
aacaattatt
gtcttttgta
ttaatcttct
ttactagcat
atccttgtcc
acctaccccc
aatatgactt
cctttttttt
ggagtgcagt
tcctgcctca
ttttttgtat
ctgacctcat
ccgggccagce
cagttgtcct
atagccctta
gcctatcagc
attatagagt
aatggattct
gcaatgagct

agtggtatgt

cactttggga
caacatggtg
acctgtaata
aaaccatgat
taaatttttt
gcactgtagg
ttaatattga
ctgcctgagt
tcctttgaag
ttgcatttaa
gaaggtttct
ttctttcagc
aaaacaagga
tctctgcaga
tttttttttt
ggcttgatct
gcctcctgag
ttttagtaga
gatctgacca
cactctcttc
tttgaagctt
attctagatg
taaacaatat
gcataataga
ggtggtgtct
cagaccttca

atcagtgctt

ggccacagca
aaacctcagc
ccaggcactc
tgtgccactg
aaaaaaatga
aagtgagttt
aaattacatg
tggagaatag
ctgtcatggt
ttccttttat
ttgtgaggsgt
cagatcttcc
agtaaatctt
atgttattat
tttttttttt
cagctcactg
tagctgggat
gacagggttt
cctgtgectc
ctttcagttg
tcctccacta
gctgatattt
caaagacaat
tattcagtaa
cttggtgagc
gttttagatc

tatttatatt

11

ggcagatcac
tctactaaag
gcaggagaat
cactccagcc
aaaaaaataa
catggaaccc
catatacatg
tatcccagta
ggtttgtaac
agagagacac
agttaaaagg
ctgccccttt
gcattagtca
ttctgcctct
tagattgggt
taacctccac
tacaggcatg
caccatgttg
tcaaagtgct
cctactcatc
tcccagccca
ttcaataatt
agctattttt
atagtaaagg
ttttagcatc
tttactcata

tgcatccaat

ttgaggtcag
atacgaaaat
cccttgaacc
tgggcaacag
aagttgacta
caactctctt
catatgacca
aaataaacaa
taggcaacag
aattttacga
cccacatgag
gctcattcca
acaataccaa
ttacattcac
ctcactctgt
ctcctgagtt
tgccaccaca
gtcaagctgg
gggattacag
tcttatgcat
tgtgaatcct
gttttaagat
caagtacttt
agaggtgaag
aagattaatc
tcagataaga

ttgaactatg

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740



aatattacaa
ctgtcgtaag
acattttcag
attactctct
tccgctgcaa
tcagaacaca
ttctaataac
ttgtttaggc
ggctggagtg
agactttacc
tgtctcattt
tgaagttatg
gcaagagaag
taaatgacca
tttttctttt
gaatattcaa
ccagccagag
ttatttcaca
tcaaacgaac
cataggtctg
aaaaggtttt
taaaagtaaa
attccaatct
agagatcaag
ttgaaagatt
ggactttatt

ctatatttcc

aggtgcacac
caacctgggt
agggacgaac
ttttgacatg
gacgttaata
ctttttcccc
tgcaatgttt
aataatttat
caatggcgtg
ttacttgtga
caattttatg
tcaaaaaaaa
aaaagaacgg
aaaacagaac
ttgtacaggt
tttgaagcag
atgtatgcat
ttttttcagt
aagattaatt
tttttccttt
ctttaagata
tacaaagaga
gtagccatgc
tttcagcagg
tccctagect
acttgattct

tcccttttta

ataggttcag
atcttaagat
tgtatgaaat
aaatgagagt
aagttactgt
tttcttccag
tctgecttgg
ttatttattt
atctcggctc
ttactatagc
aatttgaatg
aaaagaaaaa
aggaaagtta
tctgttgtca
ttcttcctga
tggttggcca
gataatgata
cctgataata
acctgtcttc
catgcctctt
ttttattttt
acttatttac
cacagaatat
cagctttatc
cttccttttt
gtcttctgta

tagtcttata

acagattgat
gcactccttg
tcagtaaaac
tttaatgcat
tttgcaggct
cttcaaatgc
gcttgcagca
attgagatgg
actgcaacct
aattactata
tttttacact
gaaagatgca
aacgcaaacc
aagattttaa
acgcgcctca
caaaatcaaa
tgaatagttt
ttaaaaacat
ctgtttctca
aaaaacttct
ccatttaaag
acagggaagg
caacaagaac
tcaacctgga
cattagccca
taactctgaa

agatacatta

12

ttaaaatgac
gagagggaat
ataaatcatg
ggttacgatt
agaatgtctt
agattcataa
gaagcctgac
agtttcattc
ctgtgttcag
gccacaaggc
tttcctaatg
cacgtaaaag
agataactct
atggaaaatt
gcgattttaa
atgaaatgaa
cgaatcaatg
tggtttggca
agaatattta
gtgcttacat
gtggacaaaa
tttaagactg
acagaatgag
catattttaa
aaacggtgca
gtccaccaaa

tgaaaggtga

caaagatgac
gttcctaaaa
aggaaaactg
attaacgtac
gatgctgtaa
ttgggctgac
aaaatagtgt
ttgtcgccca
gcaataattt
ataattttac
aagtccacta
agaggtggtt
cagcgtattc
tttcaatttt
atcgtatgca
taaataagct
ctgcaaagct
ctagcagcag
cgtagttttt
aaacatactt
gctacctccc
ttcaagtagc
tgcacagcta
gattcagcat
actctattct
agtggaccct

ccgactctat

16800

16860

16920

16980

17040

17100

17160

17220

172860

17340

17400

17460

17520

17580

17640

177060

17760

17820

17880

17940

18000

18060

18120

181860

18240

18300

18360



tttaaatctc
tttcatatat
acacaggaaa
aggaagaaag
gatggagtct
agctccacct
caggcgcecg
catgttagcc
aagtgctggg
ataatccgac
tagaatgctt
agtcacaaaa
tgtagttata
<210> 2

<211>

<212>
<213>

DNA
<400> 2

agacagtacc
aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
taaagtcaca
tgtatttttg
ggttagttag
gcaggttgat

acatattatc

agaattttaa
ccttggtccc
aggaactgta
aaaggttttt
cactctttcg
cccgggttca
ccaccacacc
aagatggtct
attacgggtg
tcccactaca
ttgcatggac
acaattcact

aaataaaacg

19119

homo sapien

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
gagtaagata
tttttcaaag
atgaagggaa
agaaagactc

tctcagecctg

gttctagccc
agagatgttt
ctggctatta
tggtttttgt
cccaggctgg
cgccattctc
cggctaattt
cgatctcctg
tgagccaccg
tcaagactaa
tatcctcttg
aaaaataaat

tttgacttct

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
tgtattttaa
tttgataaat
tgtaattaag
aggagccagt

ttttcttggce

catgataacc
agacaatttt
cataagaaac
tttgttttgt
agtgcagtgg
ctgcctcagc
tttgtatttt
acctcgtgat
tgcccagcect
tcttgttttg
tttttattaa
atgtcattgt

aaactctg

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataaggtaat
gaattatttg
tccctggtcc
aactaagcag
ctccttccaa

tctgaagtgg
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tttttctttg
aggctcaaaa
aatggaccca
tttgtttttt
tatgatctca
ctcctgagta
ttgtagagac
ccacctgcct
tttttttttt
tgtgtttttc
aaacaaatga

gctttaaaaa

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
gtatacatct
acttaccatc
cttagtctgt
cgatttttat
gctgctaaat

ggataataac

taatttatgc
attaaagcta
agagaagaaa
gtttttttga
gctcactgca
gctgggacta
ggggtttcac
cggcctccca
aatagaaaaa
acatgtatta
tttttttaaa

aataacctct

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
tccaactttt
tacttatctt
atatgtgtca
gacatggtgt
gaggcaagtc

ttaggggatg

184260

18480

18540

18600

18660

18720

187860

18840

18900

18960

19020

19080

19118

60

120

180

240

300

360

420

480

540

600



ggcaagaacg

agaaaccttt
gaccctttac
cagcacttag
aaatatgtgc
cttgtaaaca
tttctctaaa
ggattttagg
cagtggtttt
tgaaacctaa
agtgaagaat
ataatagagg
tcgaatgaac
ttctcaggca
atctaacctt
gtttttttta
attaaaaatg
gacggaggtg
aaacccccaa
tcccagctac
aatgagctat
aaaaaaataa
tcattaaatt
taactcagat
ttttgccctg
gcgttgggaa

aCaaaaagac

ggatctgaaa
agtgcctccc
agaaaatgtt
catatgataa
gcagtgagtc
ctacattaac
cttgtaaatt
attggaaaaa
aattaccatt
aatgtctctt
actatacaaa
agttgatgta
tttctggaag
tttgtccaaa
caaatctctt
aattttaaaa
acttaagggc
ggcagattgc
ctctacaaaa
tcgggaggct
gatggcatca
aaaaagactt
tcatggttaa
ctcctttagg
tgagatgaga
tacggttcaa

aaggcatcac

attacagcta
ctcatgcaca
tgccagtccg
acgatacgtg
aggcttttcc
aaccccaaat
ctggtaaggc
ttgtgaagta
atattattac
acacttagag
aaagctacta
tataaaaatg
atagcaagaa
aatataaata
tccagatgtg
tttccagaga
gggtgcagtg
tggagcccag
aatacaaaaa
gaggtgggag
ttgcactcca
aagaaaaata
acatttaagc
cgaggaagat
gacacagtag
aaaacacatt

attttgcaat

caaacaaaag
agcaacacag
tagtcaaaag
gcacatgata
ttggacatta
aaaactgaag
catgaaaata
ctccttgaga
tttctcatgt
aactaattct
catttttatt
atttgccatc
tttacaaata
agtataaatc
tatttttggg
caagagaaaa
gctcacacct
gagttcaaga
ttagctgggt
gatcgtttca
agctgggcaa
ggtaacccaa
tactgaatga
gctggctgag
cagtttggct
ggagtttaag

tgtctagctc
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tcaaacgaag
ttctaaaata
gattaaataa
aacaataact
gtatttttcc
gaactgaaat
tatgcagaga
atcacatttt
tctttgetgt
tttctgtttt
taacagatat
tttttggtct
gagaaaattg
tatgaaaagg
gaaagggcta
gtaaattaga
gtaatcccag
ccagcctggg
gcggeggtegc
gttcaggaag
tagagccagg
cctcaaaaat
ttcactctaa
ttttcatcat
cttatgcaat
ctaaagcaag

agttataaaa

aacttgcaac
tttactgtct
gtaatatttt
gtgttaaata
tgtgttctta
cttgtatcat
agtgtttaca
ctgcaaatta
catgtttagt
ttttctgaat
gagcatttat
ttgaagaaat
ttgcctgctg
gcttgatgaa
tatttattaa
aggaagtcgt
cactttggga
cagcacagca
acacccgtag
ccaaggctgc
ctctgtctca
tctctttgaa
ggctgtaatg
aactggctcc
ctaaactgtt
tgttttgcta

cagaagaata

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



ggcecggacgce
tcacgaggtc
aaatacaaaa
gctgaggceag
ccactgcact
aaaactgaag
gctctctact
gagcaagcta
tcccacaaaa
tggggagttc
gagaccactc
gaagaatagg
tgagacggaa
tgaaaacttg
ttatcttagg
ctatggttat
tcactcccaa
ctatgaaagt
agaatcatca
gaattactac
aattaatggt
aatgtttttc
ctgtacagcc
ttgtttgttt
gcaactaggc
attttgagac

cactgcaacc

ggtggctcac
aggagatcga
aaattagcca
gagaatggtg
ccagcctggg
aataattaat
gacctagaaa
ccaactaaat
ggctatttga
aggctgctgc
attcaaggtt
gcttttcagg
aagtataatt
aaaagaatta
aaagaggtct
gggcaagttt
acacctgaag
ccttecttctt
agaaaaatat
ttagcacttt
tgagtttttc
aagaatgttc
tccaaccaag
tggttttaat
aatcactctc
gaagtcccac

tccgectccc

gcctgtaatc
gaccatcctg
ggcgtagtgg
tgaacccggg
cgacagagcg
tcttcaatca
caaatgagag
cagtgaaaga
ggggatactg
tccagggttt
tgccctaaat
tatccttgcc
tttaaaacct
taattttcca
ttgaatttag
ggtacataaa
aatgtaatgt
taaggagact
gatgggcaga
actgcctatt
tttcttctcc
ttcaaggttt
aggaaaagct
atgagcattc
aagaaatttt
tctgtcaccc

gggttcaagt

ccagcacttt
gataacacag
cgggegectg
aggcggagct
agactccgtc
aaacatctga
agtatggtgt
ctctcctatt
actttgagac
agcctacagt
agcagcaaca
tctttgtcac
tataatattt
gaatgtgagt
gctgaaagta
tgagaaatcc
tatatctcct
tctttcectt
ggcatacagt
acatagttgg
atattcatct
gaaagtagcc
gaaaaaagca
cctggcagaa
ctaacaaata
aggttggagt

gattctcctg
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gggaggecga
tgaaaccccg
tagtcccagc
tgcagtgagc
tcaaaaaaaa
tgaatgctct
ggtttgtgca
ctttttttac
tgggtcctaa
agcgaaatac
ccactgtcat
agagaagagt
tctataaaag
caagaaacat
aattgctctg
atccagtggc
agagtagcag
ccctcctagg
ttaccattac
tgctcaacaa
tccatgacac
tgctttagag
tgaagggatt
aagccaggsgs

aggaggccaa

gcaatggaat

tctaaacttc

gacgggegea
tctctactaa
tactcgggag
cgagatgacg
aaaaaaaaaa
ggtaacttat
atctggcagt
tcttctgcaa
catccatgtt
aaaggaccca
ctcaatacac
ttacagattg
tcacctgagg
tagagcaatt
tctccatgtc
cttgcccatc
catggtctcc
aggatgagtc
cactagttta
atgtatgata
cacgaagagc
aaactgccta
ttgttttgtt
taatctcatt
tttttatttt
gatttcagct

ccgagtagct

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



gggattacag
gtttcaccat
ggcctcctaa
ttttaaaagg
gaatgttaat
gagtccagtg
cctgcctcag
tttgtatttt
acctcgtgat
cgcctagcecg
ttttcggaat
Ccgaaaactag
tatcgctctc
cctaggacgc
tttagctgct
tgtaatccac
tcagaagtgt
atcacttcct
ttatttccct
ttaataatta
agcactctaa
ttttacagat
ttaggttatg
atgtaatccc
gaccagccca
aaagtttaaa

ttatatagga

gctcccacca
tttggccaga
agtgctggga
ttaactaatc
tttttttttt
gcactatctc
cctcccaagt
tagtagagac
ccgccctect
aatgttaatt
ttgtttcttc
gcgtcactgc
taaatcaggt
tgacgtggaa
aactgaagta
tcagctctgc
gagcagtggc
agttttgttt
tgtgagattt
ttatcacaat
caaactttac
aagcaaatta
aaaccaggat
agcactttgt
ggcaacatag
gaaaaacaca

atttatcaac

ccacgcccag
ctggtctcaa
ttacaggcgt
ttcatgtcca
tttttttttg
cactcactgc
agctgggatt
ggggtttcac
cggccaacca
gtctaaaaat
ctaattacag
gcatgcgtat
gagactgcag
aatgagaaag
gttatgtcac
ccattattat
acagagtgac
tagtcctatt
tattttggtg
tattttaaaa
attttttaat
tgactcagag
ttctcaacca
gaggccaagsg
tgagacccta
tttttaaaaa

ataaatgtta

ctaatttttt
actcctgacc
gagccaccac
aaatgaatgt
agacagagtc
aacttcctcc
acaggcccac
catgttggcc
aagtgctggg
ttttcttctc
cgeggtgtegg
gtggtagact
gttcacaaat
gtctttatga
caaggaagga
tgttcatatt
tgacaaaaga
aactttgcag
ttaatgtagt
gagtaaatac
tcaatcccta
aggttaagcc
gcactttaga
tggaaggatc
tctctaaaaa
atgaacactt

atttcacttt
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gtatttttag
tcaagtgatc
acctgaccca
taattgttca
tcactctgtt
tcccaggttc
accatcaggc
aggctggtct
attacaggcg
caatgtcttc
aggaaactgc
gcagcaacag
ttcttcagat
ctgcctgatt
tatatacttt
attaatcaat
tttatcatca
taattccagc
cttctgtaga
caaataatca
caataactct
agacccaggt
ccaggtgcegg
acatgagacc
aaaaaaaaaa
taaaaatatt

actgataaac

tagagatggg
caccctcctc
ggaggccaat
ttttggacat
gcccaggcetg
aagcaattat
ctggctaatt
tgaactcctg
tgagccaccg
tcctccactt
agctgagtgc
agaagagatc
tattttgttt
taaattggat
ttttcttgta
ttcattctga
gggaatatgg
ttctctttaa
aaatgtaata
caatgaacta
gtaaacttca
catgtagtta
tggttcacac
aagagttcaa
aaaaaaaaaa
tggtcagaat

ttgcaaaaca

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460



tgatgtgctg
gtgttccctt
cctcatacaa
ttgaataata
tgatgtaaca
caaggatgaa
tgtgagtcag
ggagttcaca
aaatttgttt
acacaacaca
gcttggcatg
tacatctttt
taatgtgtcc
atgtatatag
ggggtgctgg
gagatggaaa
tgcctcaata
aagagatgtg
caccaaacta
aaacttagtg
gggaatttgg
taaattctta
gacttgtttt
ttcaatcatg
atacagttac
tatatgacac

ttaatattgt

ggtactgaaa
ggcctccacg
tagaagaaag
cacccagtga
atcgtggtga
gagattacca
aaacatttct
tacttctgga
gagtagaaga
ccagaatgta
taccaggagc
caatgctgtc
tcattttgtg
gatcgaggac
aactgagaaa
tatcaacttc
ttagtgtaga
tcccccttac
cacggagacc
gtttaaagca
aggtagcttg
taaaatttta
ctgtaacatc
attcattagt
acaagatttc
caaattatca

ttagatgaca

tttagatgtt
atttgagctc
actctcatct
aagtgttctt
ataatgctgg
agacatttga
gatttgtgca
caggaaactg
gccacagagt
agctacttgg
tcaacaaatg
acttgtgact
gaattttaga
acttttggac
tgcagctata
aactgccttt
atctagggca
ctttaccagc
tcatacatta
acaatgtatg
ggttgggagt
ttgatgtttc
aacatataat
gtggtgtaga
actcttttaa
taaggaataa

tatccaaaaa

aaaagaacag
aacagtctgt
ttggattata
tcaatttcaa
gacagtatat
ggtcaacatc
ccttctctta
gccagatctt
ctctgacaca
tctgtcttgt
tttgtggagg
tcattttttt
atggaaagga
gagactctga
cagacctcat
gtatagaaat
gatctggatt
tcttcacata
gctacctata
ttcactatcc
tctagttcta
tcacaaaaga
atacaatatt
actctcagct
ttagaatgat
ttttagttct

aggatctatt
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tttatcccac
cttgcctgaa
ttggtcccaa
aaggtgaaga
ccagccgatc
ctaggacatt
agatacatga
tgccttaatc
aggacacaga
ccaccagtat
tttgttaagg
ccctccacac
catcagaagt
ggcaagtgtt
ataattggtt
ttttatgatt
ctagaagaaa
tgtgaattgg
gctgcataac
tctcacagtt
tgaatttgca
ggtttttgga
acaaataggg
tacactactc
aaagccccaa
gaaaactctg

tgattccttc

ctttatgaca
ctctgagaga
aactttgagt
aagaagtggg
ttctcagcac
tttgggtgag
aacttataac
aagaatcatt
attcaagtgg
ctgacacaaa
gttgtcagtg
catgattttg
aattacttgg
ctagatccat
agttttgtgg
aatcttccag
gaagaaaaaa
ctcccatgcc
aaattataca
tctatgggtt
taggatttat
aaaaaagaaa
agatagtgaa
aactgtctta
accaaaaaat

aatttttccc

tgaagggaag

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



gagggggagt
ttatttctat
tataagttct
ctaacgtcta
ttcttccatc
gccacgaagg
tatattttta
gttcttggca
aagcaacaaa
ccaagcacag
ggtttccact
agagtcgttt
gagtgtttcc
ctccagaccc
acagaattta
gaaaccaggt
caatgagaga
aaccccacag
ggccttggtg
tgcttgtgcc
gagaaaacga
cataaaggga
tcctgtaaac
gtcaagagaa
agaaatgagc
aaatgtattt

aaacagtttg

actgagatta
catttgtaaa
ctcaaatgcc
tgtcattgtc
gatgatggag
gattccttac
tactttgaag
tcttgaacaa
agcagagatt
gggctcaaga
ggttacttgg
actcagtgta
atttgattta
tgttctcctg
aatttatagt
tgtaattata
aaacagtaat
actgagaagc
cccaagataa
atgaaagtgt
ctctacctga
aggaggtgag
tcttctccag
aaactatcaa
agagtcctac
ttcctgattc

aagattcaat

gtgttggcat
gaattaatca
tttctgtctt
tttcttcttt
agaaatcatg
ctcatcccat
ggagcattac
agaattggac
tattgaaaat
gccaattaca
tgtacgccct
caccatatgt
gttctaggaa
cctcaagatt
agtttagaat
tttaagatat
gccaagcatg
aaaacctaca
gacaatcaga
gtgtgtgtgt
ctaaaagttg
aggcgttaag
atcctcataa
ccattgtcaa
agaagtctgt
atatttttca

ggaaaaacct

ggggcttacc
tggaatgctt
aacaaaaata
ctgcaatgat
gccacatcgt
attggtaagt
acttcaaatt
aaaactcacc
gaaagtacgc
gaattttctg
atgtaaatga
aaatggagag
gtcagcatga
acaatgctga
gattttttaa
ttttagattt
tttccattgt
gaagctaaaa
gtggtccctg
gtgtgtgtgt
cagataccac
gatgtactgc
taaaattaag
gagaataact
caacacagat
aaataaaagc

tacatgtagg
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ataccaataa
ggaagtattt
aaactacctg
ccttaagatc
cacagtggct
atcacatgcc
gttaccactg
aacaaagcca
tttacagggt
gggtttaaat
agaggatgaa
gatatttcct
atcggcctta
gagcagagtg
atgacttttt
ctgcaaactc
ttcctggaat
tgaacacatg
gatcaaaaca
gtgtgagaga
actccatgca
tgtatttgcc
aggccaaagt
cagttattga
accagttttg
agcaataaaa

atggaaaact

atttgtatct
tatttcattg
atttggaaac
acaaaagcac
tcagtgtgcg
agccatgtta
gagagtcctg
ggaaagaatg
gggagtggsgc
accccctaga
ttaaagttac
gtcatagctg
tgttccctgce
atttggattt
ctaaaacaat
ctctgtagaa
aagaaacaga
tctatgtcat
ttttacagtg
gagagagaga
ccaccaaaga
aaatatcctt
ggcaaccatt
gagagagagsg
tagaatttct
actgattaga

gaacattaag

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700



ccaatcaata
ttcacaattc
aaaatcacaa
ctcacagaaa
ttacagttcc
ggccttggga
gttcaccaaa
tgataaattg
tgaagaagga
ggggaaaaca
ttgtgtccgg
aatgttccaa
gcaagaactc
ctgaaaggag
cttaacaaat
cttaatgatt
aaagaactaa
ctgagttagc
gtgttagacc
tttttttgag
ctcaccgcaa
tttggattac
ggtttcacca
tggcctccta
tttttaaaga

CaCaaaaaaa

gaggcaggag

gagttatttt
tgcttaatca
gtggctgatt
gctgaggatt
agcaaatttg
aaaactggta
aatccaagca
atatgaaaac
aaaataattt
cattagggac
gagaaagcac
ggaccagcaa
ttgtctctgg
aagaaaaaag
ttttctaatc
cgaaaccaat
acaattctct
tatgtggtct
ataggtactg
acagagtctc
cctccgectt
aggcgcccac
tgttggccag
aaatgctggg
attaaaggtc
ttagccgggc

aatggcgtga

tgttcttttg
tgtaagaaaa
tttggcttcc
ggtttcactc
ccgectgttgg
tcaaaacctc
caaggtaagg
taatgagaaa
ttcttattat
tagcaggaat
atacatttga
ataaattgag
tgagacagga
caggaaggtg
ctagtatata
tttttactgg
gttgagtgcc
ctgcagctgg
ttgactaaag
actctgtcac
tctgggttca
caccacgcct
gctggtctca
attacaggag
atcctggcta
gtggtggcgg

acccgggags

ttatcattgt
tgaaaatgaa
acttgttctt
tcccttagcet
ctttcacaga
atgtctctgc
tcaaaatcaa
tgtttaggca
tattattatc
gatcagccac
tcaccgttac
tatctagctc
tttgagacca
tggataagaa
ttctgctgca
aagggaatta
gcctcatttg
aatcactccc
aaaaaaaaaa
ccaggctgga
agcaattctc
ggctaatttt
aactcctgac
tgagccacca
acacagtgaa
gcgecctgtag

cggagcttgc
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tgtttaagaa
ttgccattta
aagccaaatg
aacaatgctt
ggtctgacat
ccagtttttg
gttagaatgg
ggccaactaa
ttgaaattaa
cgatgaactg
caccctgtct
cttagtcaag
caagagaaga
cccgaaaatt
ggttaacaaa
atcctaaata
aggatactga
tgccactgga
gtttttgttt
gtacagtggc
cttcctcagc
tgtattttta
ctcaggtgtc
tgcccggcca
accccgtctc
tcccagcetgce

agtgagccga

atgagatacg
tactctcaga
ataccgcctt
aataattctc
cagaacttca
tgaatactgg
gtatgtggta
tagaagaaaa
aggaataaag
ggatatttat
ttaaaatgca
gtgaatttct
aaaattagtc
aagccatctg
atatactaag
tattcattca
ctcttacagc
gtccttcatg
ttatttttgt
gcgatctcag
ctcctgagta
gtagagacgg
ctacctgcct
aaaaaataag
tactaaaaaa
gcgggaggct

gatcgcgcca

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320



ctgcactcca
aaaaaaaaga
ggcctatagc
gccatgtgct
cagagtcagg
acatttgcta
gtactattgc
ttggtaggca
gggaaggcat
gggctaactt
tgctagattg
ctccgaggct
agtaatttag
gagaactcaa
taacattcgc
atgcctggac
cactaacaga
cacagccttc
gggcccctct
acgaaattct
tcgcaagaaa
gtaaaggagt
gtatttagag
cgggaaaagsg
gtaacttcct
ttagcttgct

tttcatcacc

gcctgggega
attaaaggtg
ctgagagcag
ctatcctgta
gactttgtga
cgttgtctca
aactcctgat
ttcaggcttc
gatagatgag
agaggtagac
tgaatttcct
gggttgttgg
aaatgtattg
tcacataata
tggctcccta
atcttaattt
caattctaca
agtataagga
taaattctca
taccggaaag
taattcgggg
agagaacagc
ttacttcttg
gtgagcaatt
gccattgcca
aatgtattat

atcttggttt

cagagcgaga
ttaattttat
ccctttagag
ttgtcttcaa
aattatgctg
cagtacttaa
tgttttctta
gtgtaccatg
gggagtaagg
acaggcaatg
tagtaagggc
atccatgtag
atttgtatta
atctgcagca
actcctcacc
gaatacaaca
ctaagcctat
aaactggaag
ttaaactgca
gggttccaat
caaggccaca
tactccatgg
attatatgct
cccagaactg
tggtatttgt

agttagctta

tggtggettt

ctccgtctca
ttagaagcct
aggttcagtt
agcatctttc
acaaccagaa
taagtatgca
gacaaggaat
agctttccta
ataatggaac
ctaaatattt
taaggcattg
atgaaatcag
ctctctgttg
aaccacagat
cagcctttac
ttttaaatcc
gtttatgaat
tatgacatac
ggataggcaa
ccagacccca
gtgcaaagca
agaagaatgg
aaacaagggg
agatttcctc
aaactgtcat
taatgagcag

tggccggett
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aaaaaaaaaa
tactgaagac
gaactgttct
cagagagctg
gtgagtaaac
atatgtaagt
tgggcccaat
agggtatcct
tctgggtaca
gggattgatt
atatgtaatg
ggagagaaag
gcttgctatt
catcccaggg
attcactggc
atttttctgt
atttctcaag
ctccagttgt
gtcagaggtg
agagagggtt
aaagcaagtt
cttgagctgc
tggattattc
ccctttttag
agtgctggtg
tgaggacaac

ctttactgca

aaaaaaaaaa
tacagtcgga
gatagtgggsg
cacattgtca
gtggcttctt
aaatactata
aaaaaccctc
gccactcttg
gggttcctgg
ttatagaggt
tcacacttgg
ggcagaacgsg
caaggcagtg
aatgaagttt
tgttcagtcc
catcatcttg
agtacatgta
catactcctt
aatctcaaat
cttagatttc
tattaggaaa
tccaccaagg
atgagttttc
gccatatagg
gaagtgtctc
cagaggtcac

ccctatttta

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940



tcaacaaggt
aatgccttaa
tattcaagat
tccagcttta
ttgcatccaa
ccattcctct
tgatattttg
gataacaaaa
atcctggaat
ccatcattta
atcacagatt
tacttaccaa
agaagttaag
getttttttt
agtggcatga
tcagaccccc
ttgtattttt
cctcaagtta
atgcctggcc
aaactctcca
aaaagagagt
actattctaa
ataaagactc
gagcaattgg
atctattttt
ggtgtttaag

tttttttttt

ctttatgacc
cttcctggga
ggagttgctc
tggaatacct
caggctttga
ttcttgtctg
actaagtgag
catcaacatg
attttaaatc
cttataaaat
atggcctgta
taagaaaatg
tacagcacag
tttttagaca
tcttggctca
aagtaactgg
tgatagagac
tcctectgtc
caatagagct
tccctgggga
gattcatttt
ctaaaggaaa
catttttaaa
ggagtattga
aaaatcttct
tcttgcacat

tttttttttt

tgaatcttgt
atgcagccca
tgatttaaac
ccacaagaaa
gatgtcagat
gctccactac
ctatgaaaca
ggatgtggag
ttcattctaa
taaaatttta
ttggagacag
atttttgttc
aacacccaaa
gagtctcact
ctgcaacctc
gattataggt
aggtttcccc
tcggcctccc
attattatgg
gaacagttat
ctctaccaaa
cacagtttaa
agtctgctgg
catatcaaca
tcaaaatctt
attttgtcag

tttgagacag

gccaacctcc
gtaggtgtca
gcctctgaca
gaaagtatac
gtttccttcc
tccttaccat
cacctactgg
gaagtgggta
atttagtaaa
gaaaataaaa
atgaagtcgt
catcgtatat
tactaaaaca
ctgtcaccct
cgcctectgg
gtgtgctgcc
atgttggcca
aaagtgctgg
agcatctttc
ttcctctgtt
tctactgtct
aaagaatgca
aagtttggtt
atattgagtt
taaatcttta
atttattcca

agtttcaccc
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tatctcatcc
gccttatttt
aaatgacgac
ttagctatag
tgtcccatga
ctaatgcctc
atatgaaagt
gggtggcatt
aatataggat
ataatatttt
aagaagtctg
caatatcttt
ccaatagagc
ggctggattg
gttcaagcaa
acactacacc
ggctggactc
gattacagtc
agttgtgaaa
attttcctac
ctgcccaaac
atatagtgaa
gggattgcac
ttctaatcca
aattgtattt
aagtatttca

ttgttgccca

tgtgacaaag
acccagaccc
ctcaaaacaa
aattttctcc
ttaatcctag
gccaccattt
ataagtttct
aatgcagcaa
aattttcctg
cctcttttta
atagatggaa
ctgagactac
tttttttttt
cggtggttgc
ttctcatgcc
cagctaattt
gaactcctga
atgagccacc
attggcatgg
ccagtctata
tttgctgaag
gtagttaata
tgaatctata
agaacataat
tgtagttttt

cgggttcttt

ggctggagtg

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560



cagtggcgtg
ctcagcctcc
tgtttgtagt
catgtgatcc
cccagcccta
ttcccattgt
tcttgctaaa
attcctgggc
atagctacat
tttgtccatt
ttattatcct
tttttttgag
ctcactgcaa
ctgggactac
tttttttttt
tcgatctcct
gtgagccacc
aggcaacaaa
tgctgggatt
ctttataagg
aatgtataga
caacaatttc
aaattgtatc
aaatccatat
gcattggtgt
taaggagaac

gtctcacgcc

atcttggctc
caagtagctg
agagacaggsg
acctgcctca
tttgacggtt
ttgttgtcag
ttgctaaacc
ctctaatttt
ggctattcaa
tcatctaagt
tttaatgtct
acagagtctc
gctccgectt
aggcgecctgc
tttttttttt
gacctggtga
aagcccagcc
ggttttgaat
acaggcatga
atgacataag
cttcaaatgt
ccagaggaaa
agtgagaaga
aaactatgaa
atcaatttca
cttgaccccc

tgtaattcca

actgcagctt
ggattacagg
tttcaccatg
gcctcccaaa
tttgacgcta
tatatattgg
tetttttgcet
ctttatggga
tttacttatt
tgtagaattt
ttagaatgtc
gctctgttgc
ctgggttcat
aaccatgccc
ttagtagaga
tccgcccgcec
tatttattta
gcctggcectc
gccactgcac
aataaaataa
taaagtctta
tactctctca
taactatact
caaacttgaa
gtatttggtt
aagcaacatc

gcactttggg

ctgcctcctg
cacctgcccc
ttggccaggc
gtgctgggat
atgcaagtgg
atttttgtaa
aaactcgata
aagtttttaa
aattcttggt
ctttggcata
ttatttattt
ccaggctgga
gccattctcc
agcttatttt
cggggtttca
tcagcctccc
tttagtagag
aagcagtcct
ctggccaaat
tgtaatacaa
gagaacagaa
gctttcttct
aacttcataa
atagaacaat
ttagcttaaa
atctcgcgag

aggccacagc
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gcttcaagtg
ctcgcccaac
tggtctcgaa
tacaggcatg
cattttaaaa
tttgatctca
agcttttttt
ttacaaattt
aatgtgtgtc
aatttgtaca
atttatttat
gtgcagtggc
tgcctcagcc
tttttttttt
ccctgttagc
aaagtgctgg
acagtctcac
cctgecttgg
gaatatgctg
acaaagcccc
tttatatgaa
gaggagcagt
gccttgggcc
ttgagaacag
tagactgact
ttgactaggc

aggcagatca

attctcctgc
taactttttg
ctcctgacct
agccatcatg
aattttatat
tattttgcag
tttttggtag
aatttcttta
tttcaaggaa
taacattccc
ttttattata
acaatcttgg
tccctagttg
tttttttttt
caggatggtc
gattacaggc
tttgctgccc
cctcccaaag
ataatatctt
tgtcactgaa
atagcaacag
ttctaaattg
tttttgaaac
ggtacaaact
tgagataaca
cgggtgtggt

cttgaggtca

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180



ggcattcgag
ttagcaggca
ccggaagegcs
ggagactctg
aaattagtgt
tggggcccaa
aaggtgataa
agagtctcaa
ggtatatatt
agcagatgca
gctctcttct
atctttcacc
aagtgatttt
catactgtct
ttgcccaggc
tcaagcaatt
acctggctag
gtctcgaact
ggcgtgagcc
ttcctggaca
tccttccagt
tgaccatttt
tagtttacct
ggcttgcata
cagcagtttc
agagtgagaa

gaatattaca

accagcctgg
tagtggcctg
gagattgcag
tctcggaaaa
cttggtacta
agcaagtcat
aaacaattat
agtcttttgt
gttaatcttc
attactagca
tatccttgtc
cacctacccc
caatatgact
tecttttttt
tggagtgcag
ctcctgectc
tttttttgta
cctgacctca
accgggccag
tcagttgtcc
tatagccctt
agcctatcag
tattatagag
gaatggattc
agcaatgagc
gagtggtatg

aaggtgcaca

ccaacatggt
cacctgtaat
taaaccatga
ataaattttt
agcactgtag
attaatattg
tctgcctgag
atcctttgaa
tttgcattta
tgaaggtttc
cttctttcag
caaaacaagg
ttctctgcag
tttttttttt
tggcttgatc
agcctcctga
tttttagtag
tgatctgacc
ccactctctt
ttttgaagct
aattctagat
ctaaacaata
tgcataatag
tggtggtgtc
tcagaccttc
tatcagtgct

cataggttca

gaaacctcag
accaggcact
ttgtgccact
taaaaaaatg
gaagtgagtt
aaaattacat
ttggagaata
gctgtcatgg
attcctttta
tttgtgaggg
ccagatcttc
aagtaaatct
aatgttatta
tttttttttt
tcagctcact
gtagctggga
agacagggtt
acctgtgcct
cctttcagtt
ttcctccact
ggctgatatt
tcaaagacaa
atattcagta
tcttggtgag
agttttagat
ttatttatat

gacagattga

23

ctctactaaa
cgcaggagaa
gcactccagc
aaaaaaaata
tcatggaacc
gcatatacat
gtatcccagt
tggtttgtaa
tagagagaca
tagttaaaag
cctgcccectt
tgcattagtc
tttctgectc
ttagattggg
gtaacctcca
ttacaggcat
tcaccatgtt
ctcaaagtgc
gcctactcat
atcccagccc
tttcaataat
tagctatttt
aatagtaaag
cttttagcat
ctttactcat
ttgcatccaa

tttaaaatga

gatacgaaaa
tcccttgaac
ctgggcaaca
aaagttgact
ccaactctct
gcatatgacc
aaaataaaca
ctaggcaaca
caattttacg
gcccacatga
tgctcattcc
aacaatacca
tttacattca
tctcactctg
cctcctgagt
gtgccaccac
ggtcaagctg
tgggattaca
ctcttatgca
atgtgaatcc
tgttttaaga
tcaagtactt
gagaggtgaa
caagattaat
atcagataag
tttgaactat

ccaaagatga

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800



cctgtcgtaa
aacattttca
gattactctc
ctccgectgcea
atcagaacac
cttctaataa
tttgtttagg
aggctggagt
tagactttac
ctgtctcatt
atgaagttat
tgcaagagaa
ctaaatgacc
ttttttettt
agaatattca
tccagccaga
tttatttcac
gtcaaacgaa
tcataggtct
taaaaggttt
ctaaaagtaa
cattccaatc
aagagatcaa
tttgaaagat
tggactttat
tctatatttc

ttttaaatct

gcaacctggg
gagggacgaa
tttttgacat
agacgttaat
actttttccc
ctgcaatgtt
caataattta
gcaatggcgt
cttacttgtg
tcaattttat
gtcaaaaaaa
gaaaagaacg
aaaaacagaa
tttgtacagg
atttgaagca
gatgtatgca
attttttcag
caagattaat
gtttttcctt
tctttaagat
atacaaagag
tgtagccatg
gtttcagcag
ttccctagcc
tacttgattc
ctcccttttt

cagaatttta

tatcttaaga
ctgtatgaaa
gaaatgagag
aaagttactg
ctttcttcca
ttctgccttg
tttatttatt
gatctcggct
attactatag
gaatttgaat
aaaaagaaaa
gaggaaagtt
ctctgttgtc
tttcttcctg
gtggttggcc
tgataatgat
tcctgataat
tacctgtctt
tcatgcctct
attttatttt
aacttattta
ccacagaata
gcagctttat
tcttectttt
tgtcttctgt
atagtcttat

agttctagcc

tgcactcctt
ttcagtaaaa
ttttaatgca
ttttgcaggc
gcttcaaatg
ggcttgcagc
tattgagatg
cactgcaacc
caattactat
gtttttacac
agaaagatgc
aaacgcaaac
aaagatttta
aacgcgcctc
acaaaatcaa
atgaatagtt
attaaaaaca
cctgtttctc
taaaaacttc
tccatttaaa
cacagggaag
tcaacaagaa
ctcaacctgg
tcattagccc
ataactctga
aagatacatt

ccatgataac

24

ggagagggaa
cataaatcat
tggttacgat
tagaatgtct
cagattcata
agaagcctga
gagtttcatt
tctgtgttca
agccacaagg
ttttcctaat
acacgtaaaa
cagataactc
aatggaaaat
agcgatttta
aatgaaatga
tcgaatcaat
ttggtttggc
aagaatattt
tgtgcttaca
ggtggacaaa
gtttaagact
cacagaatga
acatatttta
aaaacggtgc
agtccaccaa
atgaaaggtg

ctttttcttt

tgttcctaaa
gaggaaaact
tattaacgta
tgatgctgta
attgggctga
caaaatagtg
cttgtcgccc
ggcaataatt
cataatttta
gaagtccact
gagaggtggt
tcagcgtatt
ttttcaattt
aatcgtatgc
ataaataagc
gctgcaaagc
actagcagca
acgtagtttt
taaacatact
agctacctcc
gttcaagtag
gtgcacagct
agattcagca
aactctattc
aagtggaccc
accgactcta

gtaatttatg

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420



ctttcatata
aacacaggaa
aaggaagaaa
agatggagtc
aagctccacc
acaggcgccc
ccatgttagc
aaagtgctgg
aataatccga
atagaatgct
aagtcacaaa

ttgtagttat

<210> 3

tccttggtcc
aaggaactgt
gaaaggtttt
tcactctttc
tccecgggttc
gccaccacac
caagatggtc
gattacgggt
ctcccactac
tttgcatgga
aacaattcac

aaaataaaac

<211>
<212>
<213>

2397
RNA
homo sapien

<400> 3
agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

agugccgaaa

agaucuaucg

auaaugcugg

agacauuuga

ugauggagag

uuccuuaccu

ugacaucaga

uccucccuag

caucauccua

ggugaaguuu

uggagecuggsg

auugguucug

acuaggcguc

cucucuaaau

gacaguauau

ggucaacauc

aaaucauggc

caucccauau

acuucaggcc

cagagatgtt
actggctatt
ttggtttttg
gcccaggetg
acgccattct
ccggctaatt
tcgatctcct
gtgagccacc
atcaagacta
ctatcctctt
taaaaataaa

gtttgacttc

gacuacacaa
gaaauccuuc
uucauuccuc
cauggaauag
ugggauauua
acugcgcaug
caggugaaga
ccagccgauc
cuaggacauu
cacaucguca
uguuccagca

uugggaaaaa

tagacaattt
acataagaaa
ttttgttttg
gagtgcagtg
cctgcctcag
ttttgtattt
gacctcgtga
gtgcccagcc
atcttgtttt
gtttttatta
tatgtcattg

taaactctg

ggacugaacc
ugcuucugau
agaggagaaa
gcaggcagac
auaagcgegg
cguauguggu
aagaaguggg
uucucagcac
uuuggaucac
caguggcuuc
aauuugccgc

cugguaucaa

25

taggctcaaa
caatggaccc
ttttgttttt
gtatgatctc
cctcctgagt
tttgtagaga
tccacctgcc
tttttttttt
gtgtgttttt
aaaacaaatg

tgctttaaaa

agaaggaaga
caccaucauc
aucuguggcu
uacuuaugaa
uguggaggaa
agacugcagc
ugauguaaca
caaggaugaa
aaaagcacuu
agugugcggc
uguuggcuuu

aaccucaugu

aattaaagct
aagagaagaa
tgtttttttg
agctcactgc
agctgggact
cggggtttca
tcggcctccc
taatagaaaa
cacatgtatt
atttttttaa

aaataacctc

ggacagagca
uacuccuacu
ggggagauug
uuugcaaaac
acugcagcug
aacagagaag
aucgugguga
gagauuacca
cuuccaucga
cacgaaggga
cacagagguc

cucugcccag

18480

18540

18600

18660

18720

18780

18840

18900

18960

19020

19080

19119

60

120

180

240

300

360

420

480

540

600

660

720



uuuuugugaa

cagaugaagu

uuccaucgua

cgauuuuaaa

ugaaaugaau

gaaucaaugc

gguuuggcac

gaauauuuac

ugcuuacaua

uggacaaaag

uuaagacugu

cagaaugagu

auauuuuaag

aacggugcaa

uccacCcaaaa

gaaaggugac

uuuucuuugu

ggcucaaaaa

auggacccaa

uuguuuuuug

augaucucag

uccugaguag

uguagagacg

caccugccuc

uuuuuuuuua

guguuuuuca

aacCaaaugau

uacuggguuc

cguaagaagu

uaucaauauc

ucguaugcag

adaauaagcuc

ugcaaagcuu

uagcagcagu

guaguuuuuc

aaCauacuua

cuaccucccu

ucaaguagca

gcacagcuaa

auucagcauu

cucuauucug

guggacccuc

cgacucuauu

aauuuaugcu

uuaaagcuaa

gagaagaaaa

uuuuuuugag

cucacugcaa

cugggacuac

ggguuucacc

ggccucccaa

auagaaaaaa

cauguauuau

uuuuuuaaaa

aCCaaaaauc

cugauagaug

uuucugagac

aauauucaau

cagccagaga

uauuucacau

Caaacgaaca

auaggucugu

aaagguuuuc

adaaguaaau

uuccaaucug

gagaucaagu

ugaaagauuu

gacuuuauua

uauauuuccu

uuaaaucuca

uucauauauc

cacaggaaaa

ggaagaaaga

auggagucuc

gcuccaccuc

aggcgececgc

auguuagcca

agugcuggga

uaauccgacu

agaaugcuuu

gucCacCaaaaa

caagcacaag

gaauacuuac

uacagaaguu

uugaagcagu

uguaugcaug

uuuuucaguc

agauuaauua

uuuuccuuuc

uuuaagauau

acaaagagaa

uagccaugcc

uucagcaggc

CcCccuagccuc

cuugauucug

cccuuuuuau

gaauuuuaag

cuugguccca

ggaacuguac

aagguuuuuu

acucuuucgc

ccggguucac

Ccaccacaccc

agauggucuc

uuacgggugu

ccCacuacau

ugcauggacu

Caauucacua

26

auuauggccu

Caauaagaaa

ucuuccugaa

gguuggccac

auaaugauau

cugauaauau

ccugucuucc

augccucuua

uuuauuuuuc

cuuauuuaca

aCagaauauc

agcuuuaucu

uuccuuuuuc

ucuucuguau

agucuuauaa

uucuagcccc

gagauguuua

uggcuauuac

gguuuuuguu

ccaggcugga

gccauucucc

ggcuaauuuu

gaucuccuga

gagccaccgu

Caagacuaau

auccucuugu

dadadauUaaaua

guauuggaga

augauuuuug

cgcgccucag

ddaaucCaaaa

gaauaguuuc

Uaaaaacauu

uguuucucaa

adaacuucug

cauuuaaagg

cagggaaggu

adaCaagaaca

caaccuggac

auuagcccaa

aacucugaag

gauacauuau

augauaaccu

gacaauuuua

auaagaaaca

uuguuuuguu

gugcaguggu

ugccucagcec

uuguauuuuu

ccucgugauc

gcccagecuu

cuuguuuugu

uuuuauuaaa

ugucauugug

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



Cuuuaaaaaa auaaccucuu guaguuauaa aauaaaacCcgu uugacuucua aacucug

<210> 4

<211> 2289
<212> RNA
<213> homo

<400> 4
agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

caaucguggu

aagagauuac

uucuuccauc

gccacgaagg

uucacagagg

gucucugccc

cuguauugga

aaaugauuuu

aacgcgccuc

aCaaaaucaa

augaauaguu

auuaaaaaca

ccuguuucuc

uaaaaacuuc

uccauuuaaa

cacagggaag

ucaacCaagaa

sapien

uccucccuag
caucauccua
ggugaaguuu
uggagcuggg
auugguucug
gaauaaugcu
caagacauuu
gaugauggag
gauuccuuac
ucugacauca
aguuuuugug
gacagaugaa
uguuccaucg
agcgauuuua
aaugaaauga
ucgaaucaau
uugguuuggc
aagaauauuu
ugugcuuaca
gguggacaaa
guuuaagacu

cacagaauga

gacuacacaa

gaaauccuuc

uucauuccuc

cauggaauag

ugggauauua

gggacaguau

gaggucaaca

agaaaucaug

cucaucccau

gaacuucagg

aauacugggu

gucguaagaa

uauaucaaua

aaucguaugc

auaaauaagc

gcugcaaagc

acuagcagca

acguaguuuu

uaaacauacu

agcuaccucc

guucaaguag

gugcacagcu

ggacugaacc

ugcuucugau

agaggagaaa

gcaggcagac

auaaggugaa

auccagccga

uccuaggaca

gccacaucgu

auuguuccag

ccuugggaaa

ucaccCaaaaa

gucugauaga

ucuuucugag

agaauauuca

uccagccaga

uuuauuucac

gucaaacgaa

ucauaggucu

uaaaagguuu

Cuaaaaguaa

cauuccaauc

aagagaucaa

27

agaaggaaga

caccaucauc

aucuguggcu

uacuuaugaa

gaaagaagug

ucuucucagc

uuuuuggauc

cacaguggcu

Ccaaauuugcc

aacugguauc

uccaagcaca

uggaauacuu

acuacagaag

auuugaagca

gauguaugca

auuuuuucag

Caagauuaau

guuuuuccuu

ucuuuaagau

auacaaagag

uguagccaug

guuucagcag

ggacagagca

uacuccuacu

ggggagauug

uuugcaaaac

ggugauguaa

accaaggaug

aCaaaagcac

ucagugugcg

gcuguuggcu

aaaaccucau

agauuauggc

aCCaauaaga

uuucuuccug

gugguuggcc

ugauaaugau

uccugauaau

uaccugucuu

ucaugccucu

auuuuauuuu

aacuuauuua

cCacCagaaua

gcagcuuuau

2397

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



cucaaccugg

ucauuagccc

auaacucuga

aagauacauu

ccaugauaac

uagacaauuu

aCauaagaaa

uuuuguuuug

gagugcagug

ccugccucag

uuuuguauuu

gaccucguga

gugcccagcc

aucuuguuuu

guuuuuauua

uaugucauug

uaaacucug

<210> 5

aCauauuuua

aaaacggugc

aguccaccaa

augaaaggug

cuuuuucuuu

uaggcucaaa

caauggaccc

uuuuguuuuu

guaugaucuc

ccuccugagu

uuuguagaga

uccaccugcc

uuuuuuuuuu

guguguuuuu

adaacCaaaug

ugcuuuaaaa

<211>
<212>
<213>

2280
RNA
homo sapien

<400> 5
agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

agugccgaaa

agaucuaucg

uccucccuag

caucauccua

ggugaaguuu

uggagcuggsg

auugguucug

acuaggcguc

cucucuaaau

agauucagca

aacucuauuc

aaguggaccc

accgacucua

guaauuuaug

aadauuaaagcu

aagagaagaa

uguuuuuuug

agcucacugc

agcugggacu

cgggguuuca

ucggccuccc

uaauagaaaa

cacauguauu

auuuuuuuaa

adauaaccuc

gacuacacaa

gaaauccuuc

uucauuccuc

cauggaauag

ugggauauua

acugcgcaug

caggugaaga

uuugaaagau

uggacuuuau

ucuauauuuc

uuuuaaaucu

cuuucauaua

aacacaggaa

aaggaagaaa

agauggaguc

aagcuccacc

acaggcgccc

ccauguuagc

aaagugcugg

aauaauccga

auagaaugcu

aadagucacaaa

uuguaguuau

ggacugaacc

ugcuucugau

agaggagaaa

gcaggcagac

auaagcgcgg

cguauguggu

aagaaguggg

28

uucccuagcc

uacuugauuc

cucccuuuuu

cagaauuuua

uccuuggucc

aaggaacugu

gaaagguuuu

ucacucuuuc

ucccggguuc

gCcaccacac

caagaugguc

gauuacgggu

cucccacuac

uuugcaugga

aaCaauucac

addauaaaac

agaaggaaga

Ccaccaucauc

aucuguggcu

uacuuaugaa

uguggaggaa

agacugcagc

ugauguaaca

ucuuccuuuu

ugucuucugu

auagucuuau

aguucuagcc

cagagauguu

acuggcuauu

uugguuuuug

gcccaggeug

acgccauucu

ccggcuaauu

ucgaucuccu

gugagccacc

aucCaagacua

cuauccucuu

uaaaaauaaa

guuugacuuc

ggacagagca

uacuccuacu

ggggagauug

uuugcaaaac

acugcagcug

aacagagaag

aucgugguga

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2289

60

120

180

240

300

360

420



auaaugcugg

agacauuuga

ugauggagag

uuccuuaccu

ugacaucaga

uuuuugugaa

cagcgauuuu

aaaugaaaug

uucgaaucaa

auugguuugg

Caagaauauu

cugugcuuac

agguggacaa

gguuuaagac

acacagaaug

gacauauuuu

caaaacggug

aaguccacca

uaugaaaggu

ccuuuuucuu

uuaggcucaa

acaauggacc

guuuuguuuu

gguaugaucu

gccuccugag

uuuuguagag

auccaccugc

gacaguauau

ggucaacauc

aaaucauggc

caucccauau

acuucaggcc

uacuggguuc

aaaucguaug

aduaaauaag

ugcugcaaag

cacuagcagc

uacguaguuu

aUaaacCauac

aagcuaccuc

uguucaagua

agugcacagc

aagauucagc

Caacucuauu

aaaguggacc

gaccgacucu

uguaauuuau

adaauuaaagc

caagagaaga

uuguuuuuuu

cagcucacug

uagcugggac

acgggguuuc

cucggccucc

ccagccgauc

cuaggacauu

cacaucguca

uguuccagca

uugggaaaaa

aCCaaaaauc

Ccagaauauuc

cuccagccag

cuuuauuuca

agucaaacga

uucauagguc

uuaaaagguu

CCUaaaagua

gcauuccaau

uaagagauca

auuugaaaga

cuggacuuua

cucuauauuu

auuuuaaauc

gcuuucauau

uaacacagga

aaaggaagaa

gagauggagu

Ccaagcuccac

uacaggcgcc

accauguuag

caaagugcug

uucucagcac

uuuggaucac

caguggcuuc

aauuugccgc

cugguaucaa

caagcacaag

aauuugaagc

agauguaugc

cauuuuuuca

aCaagauuaa

uguuuuuccu

uucuuuaaga

aauacaaaga

cuguagccau

aguuucagca

uuucccuagc

uuacuugauu

ccucccuuuu

ucagaauuuu

auccuugguc

aaaggaacug

agaaagguuu

cucacucuuu

cucccggguu

cgccaccaca

ccaagauggu

ggauuacggg
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caaggaugaa

aaaagcacuu

agugugcggc

uguuggcuuu

aaccucaugu

guuucuuccu

agugguuggc

augauaauga

guccugauaa

uuaccugucu

uucaugccuc

uauuuuauuu

gaacuuauuu

gccacagaau

ggcagcuuua

cucuuccuuu

cugucuucug

uauagucuua

aaguucuagc

ccagagaugu

uacuggcuau

uuugguuuuu

cgcccaggceu

cacgccauuc

cccggcuaau

cucgaucucc

ugugagccac

gagauuacca

cuuccaucga

cacgaaggga

cacagagguc

cucugcccag

gaacgcgccu

CaCaaaauca

uaugaauagu

uauuaaaaac

uccuguuucu

uuaaaaacuu

uuccauuuaa

acacagggaa

aucCaacaaga

ucucaaccug

uucauuagcc

uauaacucug

uaagauacau

cCcCaugauaa

uuagacaauu

uacauaagaa

guuuuguuuu

ggagugcagu

uccugccuca

uuuuuguauu

ugaccucgug

cgugcccagc

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

1980

2040



cuuuuuuuuu

uguguguuuu

adaddaacCaaau

gugcuuuaaa

<210> 6

<211>

<212>
<213>

RNA

<400> 6

agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

agugccgaaa

agaucuaucg

auaaugcugg

agacauuuga

ugauggagag

uuccuuaccu

ugacaucaga

uuuuugugaa

cagaugaagu

uuccaucgua

gcgauuuuaa

augaaaugaa

cgaaucaaug

ugguuuggca

2398

uuaauagaaa

ucacauguau

gauuuuuuua

aadaauaaccu

homo sapien

uccucccuag

caucauccua

ggugaaguuu

uggagcuggg

auugguucug

acuaggcguc

cucucuaaau

gacaguauau

ggucaacauc

aaaucauggc

caucccauau

acuucaggcc

uacuggguuc

cguaagaagu

uaucaauauc

aucguaugca

uaaauaagcu

cugcaaagcu

cuagcagcag

adauaauccg

uauagaaugc

aaagucacaa

cuuguaguua

gacuacacaa

gaaauccuuc

uucauuccuc

cauggaauag

ugggauauua

acugcgcaug

caggugaaga

ccagccgauc

cuaggacauu

cacaucguca

uguuccagca

uugggaaaaa

aCCaaaaauc

cugauagaug

uuucugagac

gaauauucaa

ccagccagag

uuauuucaca

ucaaacgaac

acucccacua

uuuugcaugg

aadacCaauuca

Uaaaauaaaa

ggacugaacc

ugcuucugau

agaggagaaa

gcaggcagac

auaagcgcegg

cguauguggu

aagaaguggg

uucucagcac

uuuggaucac

caguggcuuc

aauuugccgc

cugguaucaa

caagcacaag

gaauacuuac

uacagaaggu

uuugaagcag

auguaugcau

uuuuuucagu

aadagauuaauu

30

caucaagacu

acuauccucu

CUaaaaauaa

cguuugacuu

agaaggaaga

caccaucauc

aucuguggcu

uacuuaugaa

uguggaggaa

agacugcagc

ugauguaaca

caaggaugaa

adaaagcacuu

agugugcgsgc

uguuggcuuu

aaccucaugu

auuauggccu

Caauaagaaa

uucuuccuga

ugguuggcca

gauaaugaua

ccugauaaua

accugucuuc

aaucuuguuu

uguuuuuauu

auaugucauu

Cuaaacucug

ggacagagca

uacuccuacu

ggggagauug

uuugcaaaac

acugcagcug

aacagagaag

aucgugguga

gagauuacca

cuuccaucga

cacgaaggga

cacagagguc

cucugcccag

guauuggaga

augauuuuug

acgcgccuca

Caaaaucaaa

ugaauaguuu

uuaaaaacau

cuguuucuca

2100

2160

2220

2280

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



agaauauuua

gugcuuacau

guggacaaaa

uuuaagacug

acagaaugag

cauauuuuaa

aaacggugca

guccaccaaa

ugaaagguga

uuuuucuuug

aggcucaaaa

aauggaccca

uuuguuuuuu

uaugaucuca

cuccugagua

uuguagagac

ccaccugccu

uuuuuuuuuu

uguguuuuuc

adaCaaauga

gcuuuaaaaa

<210> 7

<211> 2469

<212> RNA

<213> homo

<400> 7

cguaguuuuu
aaacauacuu
gcuaccuccc
uucaaguagc
ugcacagcua
gauucagcau
acucuauucu
aguggacccu
ccgacucuau
uaauuuaugc
auuaaagcua
agagaagaaa
guuuuuuuga

gcucacugca

gcugggacua

gggguuucac

cggccuccca
aauagaaaaa
acauguauua
uuuuuuuaaa

aauaaccucu

sapien

cauaggucug

aaaagguuuu

uaaaaguaaa

auuccaaucu

agagaucaag

uugaaagauu

ggacuuuauu

cuauauuucc

uuuaaaucuc

uuucauauau

acacaggaaa

aggaagaaag

gauggagucu

agcuccaccu

caggcgeccg

cauguuagcc

aadgugcuggs

auaauccgac

uagaaugcuu

agucacaaaa

uguaguuaua

uuuuuccuuu

cuuuaagaua

uacaaagaga

guagccaugc

uuucagcagg

ucccuagccu

acuugauucu

ucccuuuuua

agaauuuuaa

ccuugguccc

aggaacugua

aaagguuuuu

cacucuuucg

cccggguuca

ccaccacacc

aagauggucu

auuacgggug

ucccacuaca

uugcauggac

aCaauucacu

dadauaaaacg

caugccucuu

uuuuauuuuu

acuuauuuac

CacCagaauau

cagcuuuauc

cuuccuuuuu

gucuucugua

uagucuuaua

guucuagccc

agagauguuu

cuggcuauua

ugguuuuugu

cccaggeugg

cgccauucuc

cggcuaauuu

cgaucuccug

ugagccaccg

ucaagacuaa

uauccucuug

aadaauaaau

uuugacuucu

aaaaacuucu

ccauuuaaag

acagggaagsg

CaacCaagaac

ucaaccugga

cauuagccca

uaacucugaa

agauacauua

caugauaacc

agacaauuuu

Ccauaagaaac

uuuguuuugu

agugcagugsg

cugccucagc

uuuguauuuu

accucgugau

ugcccagccu

ucuuguuuug

uuuuuauuaa

augucauugu

aaacucug

agacaguacc uccucccuag gacuacacaa ggacugaacc agaaggaaga ggacagagca

aagCCaugaa cCaucauccua gaaauccuuc ugcuucugau caccaucauc uacuccuacu

uggagucguu ggugaaguuu uucauuccuc agaggagaaa aucuguggcu ggggagauug

31

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2398

60

120

180



uucucauuac

gacagagcau

agugccgaaa

agaucuaucg

auaaugcugg

agacauuuga

acuuggaugu

uucuuccauc

gccacgaagg

uucacagagg

gucucugccc

cuguauugga

aaaugauuuu

aacgcgccuc

aCaaaaucaa

augaauaguu

auUaaaaaca

ccuguuucuc

Uaaaaacuuc

uccauuuaaa

cacagggaag

ucaacCaagaa

cucaaccugg

ucauuagccc

auaacucuga

aagauacauu

ccaugauaac

uggagcuggsg

auugguucug

acuaggcguc

cucucuaaau

gacaguauau

ggucaacauc

auauaggauc

gaugauggag

gauuccuuac

ucugacauca

aguuuuugug

gacagaugaa

uguuccaucg

agcgauuuua

aaugaaauga

ucgaaucaau

uugguuuggc

aagaauauuu

ugugcuuaca

gguggacaaa

guuuaagacu

cacagaauga

aCauauuuua

aaaacggugc

aguccaccaa

augaaaggug

cuuuuucuuu

cauggaauag

ugggauauua

acugcgcaug

caggugaaga

ccagccgauc

cuaggacauu

gaggacacuu

agaaaucaug

cucaucccau

gaacuucagg

aauacugggu

gucguaagaa

uauaucaaua

aaucguaugc

aUaaauaagc

gcugcaaagc

acuagcagca

acguaguuuu

UaaacCauacu

agcuaccucc

guucaaguag

gugcacagcu

agauucagca

aacucuauuc

aaguggaccc

accgacucua

guaauuuaug

gcaggcagac

auaagcgcgg

cguauguggu

aagaaguggsg

uucucagcac

uuuggaaugg

uuggacgaga

gccacaucgu

auuguuccag

ccuugggaaa

ucacCcCaaaaa

gucugauaga

ucuuucugag

agaauauuca

uccagccaga

uuuauuucac

gucaaacgaa

ucauaggucu

uaaaagguuu

CUuaaaaguaa

cauuccaauc

aagagaucaa

uuugaaagau

uggacuuuau

ucuauauuuc

uuuuaaaucu

cuuucauaua

32

uacuuaugaa

uguggaggaa

agacugcagc

ugauguaaca

caaggaugaa

aaaggacauc

cucugagauc

cacaguggcu

Caaauuugcc

aacugguauc

uccaagcaca

uggaauacuu

acuacagaag

auuugaagca

gauguaugca

auuuuuucag

Caagauuaau

guuuuuccuu

ucuuuaagau

auacaaagag

uguagccaug

guuucagcag

uucccuagcc

uacuugauuc

cucccuuuuu

cagaauuuua

uccuuggucc

uuugcaaaac

acugcagcug

aacagagaag

aucgugguga

gagauuacca

agaaguaauu

aCaaaagcac

ucagugugcg

gcuguuggcu

aaaaccucau

agauuauggc

aCCaauaaga

uuucuuccug

gugguuggcc

ugauaaugau

uccugauaau

uaccugucuu

ucaugccucu

auuuuauuuu

aacuuauuua

CcCacCagaaua

gcagcuuuau

ucuuccuuuu

ugucuucugu

auagucuuau

aguucuagcc

cagagauguu

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



uagacaauuu

aCauaagaaa

uuuuguuuug

gagugcagug

ccugccucag

uuuuguauuu

gaccucguga

gugcccagcc

aucuuguuuu

guuuuuauua

uaugucauug

uaaacucug

<210> 8

<211>

<212>
<213>

RNA

<400> 8

agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

agugccgaaa

agaucuaucg

auaaugcugg

agacauuuga

ugauggagag

uuccuuaccu

1715

uaggcucaaa

caauggaccc

uuuuguuuuu

guaugaucuc

ccuccugagu

uuuguagaga

uccaccugcc

uuuuuuuuuu

guguguuuuu

adaacCaaaug

ugcuuuaaaa

homo sapien

uccucccuag

caucauccua

ggugaaguuu

uggagcuggg

auugguucug

acuaggcguc

cucucuaaau

gacaguauau

ggucaacauc

aaaucauggc

caucccauau

aauuaaagcu

aagagaagaa

uguuuuuuug

agcucacugc

agcugggacu

cgggguuuca

ucggccuccc

uaauagaaaa

cacauguauu

auuuuuuuaa

aadauaaccuc

gacuacacaa

gaaauccuuc

uucauuccuc

cauggaauag

ugggauauua

acugcgcaug

caggugaaga

ccagccgauc

cuaggacauu

cacaucguca

uguuccagca

aacacaggaa

aaggaagaaa

agauggaguc

aagcuccacc

acaggcgccc

ccauguuagc

aaagugcugg

aauaauccga

auagaaugcu

aagucacaaa

uuguaguuau

ggacugaacc

ugcuucugau

agaggagaaa

gcaggcagac

auaagcgcegg

cguauguggu

adgaaguggs

uucucagcac

uuuggaucac

caguggcuuc

aauuugccgc

33

aaggaacugu

gaaagguuuu

ucacucuuuc

ucccggguuc

gCcaccacac

caagaugguc

gauuacgggu

cucccacuac

uuugcaugga

aaCaauucac

dadadauUaaaac

agaaggaaga

caccaucauc

aucuguggcu

uacuuaugaa

uguggaggaa

agacugcagc

ugauguaaca

caaggaugaa

aadaaagcacuu

agugugcggc

uguuggcuuu

acuggcuauu

uugguuuuug

gcccaggeug

acgccauucu

ccggcuaauu

ucgaucuccu

gugagccacc

aucCaagacua

cuauccucuu

Uaaaaauaaa

guuugacuuc

ggacagagca

uacuccuacu

ggggagauug

uuugcaaaac

acugcagcug

aacagagaag

aucgugguga

gagauuacca

cuuccaucga

cacgaaggga

cacagagguc

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2469

60

120

180

240

300

360

420

480

540

600

660



ugacaucaga

uuuuugugaa

cagaugaagu

uuccaucgua

adauacuaaa

acucugucac

cuccgccucc

ggugugugcu

cccauguugg

cccaaagugc

uggagcaucu

uauuuccucu

adaucuacug

uaaaaagaau

uggaaguuug

aCaauauuga

cuuuaaaucu

cagauuuauu

<210> 9

<211>

<212>
<213>

RNA

<400> 9

agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

agugccgaaa

1714

acuucaggcc

uacuggguuc

cguaagaagu

uaucaauauc

aCacCcCaauag

ccuggcugga

uggguucaag

gCcCacacuac

ccaggcugga

ugggauuaca

uucaguugug

guuauuuucc

ucucugccca

gcaauauagu

guugggauug

guuuucuaau

uuaaauugua

CCaaaguauu

homo sapien

uccucccuag

caucauccua

ggugaaguuu

uggagcuggsg

auugguucug

acuaggcguc

uugggaaaaa

aCCaaaaauc

cugauagaug

uuucugagac

agcuuuuuuu

uugcggugsgu

caauucucau

acccagcuaa

cucgaacucc

gucaugagcc

aaaauuggca

uacccagucu

aacuuugcug

gaaguaguua

cacugaaucu

CCaagaacau

uuuuguaguu

ucacggguuc

gacuacacaa

gaaauccuuc

uucauuccuc

cauggaauag

ugggauauua

acugcgcaug

cugguaucaa

caagcacaag

gaauacuuac

uacagaaguu

uuugcuuuuu

ugcaguggca

gccucagacc

uuuuuguauu

ugaccucaag

accaugccug

uggaaacucu

auaaaaagag

aagacuauuc

auaauaaaga

auagagcaau

aauaucuauu

uuugguguuu

uuuuu

ggacugaacc

ugcuucugau

agaggagaaa

gcaggcagac

auaagcgcgg

cguauguggu

34

aaccucaugu

auuauggccu

Caauaagaaa

aaguacagca

uuuuuuuuag

ugaucuuggc

CCCaaguaac

uuuugauaga

uuauccuccu

gcccaauaga

ccaucccugg

agugauucau

uaacuaaagg

cuccauuuuu

uggggaguau

uuuaaaaucu

aagucuugca

agaaggaaga

Ccaccaucauc

aucuguggcu

uacuuaugaa

uguggaggaa

agacugcagc

cucugcccag

guauuggaga

augauuuuug

Ccagaacaccc

acagagucuc

ucacugcaac

ugggauuaua

gacagguuuc

gucucggccu

gCuauuauua

ggagaacagu

uuucucuacc

aaacacaguu

aaaagucugc

ugacauauca

ucuucaaaau

cauauuuugu

ggacagagca

uacuccuacu

ggggagauug

uuugcaaaac

acugcagcug

aacagagaag

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1715

60

120

180

240

300

360



agaucuaucg

auaaugcugg

agacauuuga

ugauggagag

uuccuuaccu

ugacaucaga

uuuuugugaa

cagaugaagu

uuccaucgua

aauacCuaaaa

cucugucacc

uccgccuccu

gugugugcug

ccauguuggc

ccaaagugcu

ggagcaucuu

auuuccucug

aaucuacugu

aaaaagaaug

ggaaguuugg

caauauugag

uuuaaaucuu

agauuuauuc

<210>

<211>

<212>
<213>

10
2290
RNA
homo

<400> 10

cucucuaaau
gacaguauau
ggucaacauc
aaaucauggc
caucccauau
acuucaggcc
uacuggguuc
cguaagaagu
uaucaauauc

CcacCaauaga

cuggcuggau
ggguucaagc
ccacacuaca
caggcuggac
gggauuacag
ucaguuguga
uuauuuuccu
cucugcccaa
caauauagug
uugggauugc
uuuucuaauc
uaaauuguau

caaaguauuu

sapien

caggugaaga

ccagccgauc

cuaggacauu

cacaucguca

uguuccagca

uugggaaaaa

aCCaaaaauc

cugauagaug

uuucugagac

gcuuuuuuuu

ugcggugguu

aauucucaug

cccCagcuaau

ucgaacuccu

ucaugagcca

aaauuggcau

acccagucua

acuuugcuga

aaguaguuaa

acugaaucua

Caagaacaua

uuuguaguuu

cacggguucu

aagaaguggsg

uucucagcac

uuuggaucac

caguggcuuc

aauuugccgc

cugguaucaa

caagcacaag

gaauacuuac

uacagaagua

uugcuuuuuu

gcaguggcau

ccucagaccc

uuuuguauuu

gaccucaagu

ccaugccugg

ggaaacucuc

uaaaaagaga

agacuauucu

uaauaaagac

uagagcaauu

auaucuauuu

uugguguuua

uuuu

35

ugauguaaca

caaggaugaa

aaaagcacuu

agugugcggc

uguuggcuuu

aaccucaugu

auuauggccu

Caauaagaaa

aguacagcac

uuuuuuuaga

gaucuuggcu

CCaaguaacu

uuugauagag

uauccuccug

cccaauagag

caucccuggg

gugauucauu

aacuaaagga

uccauuuuua

ggggaguauu

uuaaaaucuu

agucuugcac

aucgugguga

gagauuacca

cuuccaucga

cacgaaggga

cacagagguc

cucugcccag

guauuggaga

augauuuuug

agaacaccca

cagagucuca

cacugcaacc

gggauuauag

acagguuucc

ucucggccuc

cuauuauuau

gagaacaguu

uucucuacca

aacacaguuu

aaagucugcu

gacCauaucaa

cuucaaaauc

auauuuuguc

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1714



agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

caaucguggu

aagagauuac

uucuuccauc

gccacgaagg

uucacagagg

gucucugccc

cuguauugga

adaaugauuuu

gaacgcgccu

CaCaaaauca

uaugaauagu

uauuaaaaac

uccuguuucu

uuaaaaacuu

uuccauuuaa

acacagggaa

aucCaacaaga

ucucaaccug

uucauuagcc

uauaacucug

uaagauacau

cCcCaugauaa

uccucccuag

caucauccua

ggugaaguuu

uggagcuggg

auugguucug

gaauaaugcu

Caagacauuu

gaugauggag

gauuccuuac

ucugacauca

aguuuuugug

gacagaugaa

uguuccaucg

cagcgauuuu

aaaugaaaug

uucgaaucaa

auugguuugg

Caagaauauu

cugugcuuac

agguggacaa

gguuuaagac

acacagaaug

gacauauuuu

caaaacggug

aaguccacca

uaugaaaggu

ccuuuuucuu

gacuacacaa

gaaauccuuc

uucauuccuc

cauggaauag

ugggauauua

gggacaguau

gaggucaaca

agaaaucaug

cucaucccau

gaacuucagg

aauacugggu

gucguaagaa

uauaucaaua

aaaucguaug

aduaaauaag

ugcugcaaag

cacuagcagc

uacguaguuu

auaaacauac

aagcuaccuc

uguucaagua

agugcacagc

aagauucagc

caacucuauu

aaaguggacc

gaccgacucu

uguaauuuau

ggacugaacc

ugcuucugau

agaggagaaa

gcaggcagac

auaaggugaa

auccagccga

uccuaggaca

gccacaucgu

auuguuccag

ccuugggaaa

ucaccCaaaaa

gucugauaga

ucuuucugag

cagaauauuc

cuccagccag

cuuuauuuca

agucaaacga

uucauagguc

uuaaaagguu

CCuUuaaaagua

gcauuccaau

uaagagauca

auuugaaaga

cuggacuuua

cucuauauuu

auuuuaaauc

gcuuucauau

36

agaaggaaga

caccaucauc

aucuguggcu

uacuuaugaa

gaaagaagug

ucuucucagc

uuuuuggauc

cacaguggcu

Ccaaauuugcc

aacugguauc

uccaagcaca

uggaauacuu

acuacagaag

aauuugaagc

agauguaugc

cauuuuuuca

aCaagauuaa

uguuuuuccu

uucuuuaaga

aadauacCaaaga

cuguagccau

aguuucagca

uuucccuagc

uuacuugauu

ccucccuuuu

ucagaauuuu

auccuugguc

ggacagagca

uacuccuacu

ggggagauug

uuugcaaaac

ggugauguaa

accaaggaug

aCaaaagcac

ucagugugcg

gcuguuggcu

aaaaccucau

agauuauggc

aCCaauaaga

guuucuuccu

agugguuggc

augauaauga

guccugauaa

uuaccugucu

uucaugccuc

uauuuuauuu

gaacuuauuu

gccacagaau

ggcagcuuua

cucuuccuuu

cugucuucug

uauagucuua

aaguucuagc

ccagagaugu

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



uuagacaauu

uacauaagaa

guuuuguuuu

ggagugcagu

uccugccuca

uuuuuguauu

ugaccucgug

cgugcccagc

aaucuuguuu

uguuuuuauu

auaugucauu

Cuaaacucug

<210>

<211>

<212>
<213>

11
2470
RNA
homo

<400> 11
agacaguacc

aagccaugaa

uggagucguu

uucucauuac

gacagagcau

agugccgaaa

agaucuaucg

auaaugcugg

agacauuuga

acuuggaugu

uucuuccauc

gccacgaagg

uuaggcucaa
acaauggacc
guuuuguuuu
gguaugaucu
gccuccugag
uuuuguagag
auccaccugc
cuuuuuuuuu
uguguguuuu
aaaaacaaau

gugcuuuaaa

sapien

uccucccuag
caucauccua
ggugaaguuu
uggagcuggg
auugguucug
acuaggcguc
cucucuaaau
gacaguauau
ggucaacauc
auauaggauc
gaugauggag

gauuccuuac

adauuaaagc

caagagaaga

uuguuuuuuu

cagcucacug

uagcugggac

acgggguuuc

cucggccucc

uuaauagaaa

ucacauguau

gauuuuuuua

aaaauaaccu

gacuacacaa

gaaauccuuc

uucauuccuc

cauggaauag

ugggauauua

acugcgcaug

caggugaaga

ccagccgauc

cuaggacauu

gaggacacuu

agaaaucaug

cucaucccau

uaacacagga

aaaggaagaa

gagauggagu

caagcuccac

uacaggcgcc

accauguuag

caaagugcug

adauaauccg

uauagaaugc

aaagucacaa

cuuguaguua

ggacugaacc

ugcuucugau

agaggagaaa

gcaggcagac

auaagcgcgg

cguauguggu

aagaaguggsg

uucucagcac

uuuggaaugg

uuggacgaga

gccacaucgu

auuguuccag

37

aaaggaacug

agaaagguuu

cucacucuuu

cucccggguu

cgccaccaca

ccaagauggu

ggauuacggsg

acucccacua

uuuugcaugg

aaacCaauuca

uaaaauaaaa

agaaggaaga

Ccaccaucauc

aucuguggcu

uacuuaugaa

uguggaggaa

agacugcagc

ugauguaaca

caaggaugaa

aaaggacauc

cucugagauc

cacaguggcu

Caaauuugcc

uacuggcuau

uuugguuuuu

cgcccaggceu

cacgccauuc

cccggcuaau

cucgaucucc

ugugagccac

caucaagacu

acuauccucu

cuaaaaauaa

cguuugacuu

ggacagagca

uacuccuacu

ggggagauug

uuugcaaaac

acugcagcug

aacagagaag

aucgugguga

gagauuacca

agaaguaauu

aCaaaagcac

ucagugugcg

gcuguuggcu

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2290

60

120

180

240

300

360

420

480

540

600

660

720



uucacagagg

gucucugccc

cuguauugga

aaaugauuuu

gaacgcgccu

CaCaaaauca

uaugaauagu

uauuaaaaac

uccuguuucu

Uuaaaaacuu

uuccauuuaa

acacagggaa

aucCaacaaga

ucucaaccug

uucauuagcc

uauaacucug

uaagauacau

cccCaugauaa

uuagacaauu

uacauaagaa

guuuuguuuu

ggagugcagu

uccugccuca

uuuuuguauu

ugaccucgug

cgugcccagc

aaucuuguuu

ucugacauca

aguuuuugug

gacagaugaa

uguuccaucg

cagcgauuuu

aaaugaaaug

uucgaaucaa

auugguuugg

Caagaauauu

cugugcuuac

agguggacaa

gguuuaagac

acacagaaug

gacauauuuu

caaaacggug

aaguccacca

uaugaaaggu

ccuuuuucuu

uuaggcucaa

acaauggacc

guuuuguuuu

gguaugaucu

gccuccugag

uuuuguagag

auccaccugc

cuuuuuuuuu

uguguguuuu

gaacuucagg

aauacugggu

gucguaagaa

uauaucaaua

aaaucguaug

aduaaauaag

ugcugcaaag

cacuagcagc

uacguaguuu

daUaaacCauac

aagcuaccuc

uguucaagua

agugcacagc

aagauucagc

Caacucuauu

aaaguggacc

gaccgacucu

uguaauuuau

adauuaaagc

caagagaaga

uuguuuuuuu

cagcucacug

uagcugggac

acgggguuuc

cucggccucc

uuaauagaaa

ucacauguau

ccuugggaaa

ucacCccCaaaaa

gucugauaga

ucuuucugag

Ccagaauauuc

cuccagccag

cuuuauuuca

agucaaacga

uucauagguc

uuaaaagguu

CCUaaaagua

gcauuccaau

uaagagauca

auuugaaaga

cuggacuuua

cucuauauuu

auuuuaaauc

gcuuucauau

uaacacagga

aaaggaagaa

gagauggagu

caagcuccac

uacaggcgcc

accauguuag

caaagugcug

adauaauccg

uauagaaugc

38

aacugguauc

uccaagcaca

uggaauacuu

acuacagaag

aauuugaagc

agauguaugc

cauuuuuuca

aCaagauuaa

uguuuuuccu

uucuuuaaga

aauacCaaaga

cuguagccau

aguuucagca

uuucccuagc

uuacuugauu

ccucccuuuu

ucagaauuuu

auccuugguc

aaaggaacug

agaaagguuu

cucacucuuu

cucccggguu

cgccaccaca

ccaagauggu

ggauuacggsg

acucccacua

uuuugcaugg

aaaaccucau

agauuauggc

aCCaauaaga

guuucuuccu

agugguuggc

augauaauga

guccugauaa

uuaccugucu

uucaugccuc

uauuuuauuu

gaacuuauuu

gccacagaau

ggcagcuuua

cucuuccuuu

cugucuucug

uauagucuua

aaguucuagc

ccagagaugu

uacuggcuau

uuugguuuuu

cgcccaggceu

cacgccauuc

cccggcuaau

cucgaucucc

ugugagccac

caucaagacu

acuauccucu

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



uguuuuuauu aaaaaCaaau gauuuuuuua aaagucaCaa aaaCaauucCa Ccuaaaaauaa

auaugucauu gugcuuuaaa aaaauaaccu cuuguaguua uaaaauaaaa cguuugacuu

Cuaaacucug

<210> 12

<211> 900
<212> DNA
<213>

<400> 12
augaacauca

ucguugguga

auuacuggag

agcauauugg

cgaaaacuag

uaucgcucuc

gcugggacag

uuugagguca

gagagaaauc

uaccucaucc

ucagaacuuc

gugaauacug

gaagucguaa

ucguauauca

uuaaaucgua

<210> 13

<211> 792

<212> DNA

<213>

<400> 13

homo sapien

uccuagaaau

aguuuuucau

cugggcaugsg

uucuguggga

gcgucacugc

uaaaucaggu

uauauccagc

acauccuagg

auggccacau

cauauuguuc

aggccuuggs

gguucaccaa

gaagucugau

auaucuuucu

ugcagaauau

homo sapien

ccuucugcuu

uccucagagg

aauaggcagg

uauuaauaag

gcaugcguau

gaagaaagaa

cgaucuucuc

acauuuuugg

cgucacagug

cagCaaauuu

aaaaacuggu

adaauccaagc

agauggaaua

gagacuacag

ucaauuugaa

cugaucacca

agaaaaucug

cagacuacuu

cgcggugugs

gugguagacu

gugggugaug

agcaccaagg

aucCacaaaag

gcuucagugu

gccgeuguug

aucCaaaaccu

aCaagauuau

cuuaccaaua

aaguuucuuc

gcagugguug

ucaucuacuc

uggcugggga

augaauuugc

aggaaacugc

gcagcaacag

uaacaaucgu

augaagagau

cacuucuucc

gcggccacga

gcuuucacag

caugucucug

ggccuguauu

agaaaaugau

cugaacgcgc

gCcCacCaaaau

cuacuuggag

gauuguucuc

aaaacgacag

agcugagugc

agaagagauc

ggugaauaau

uaccCaagaca

aucgaugaug

agggauuccu

aggucugaca

cccaguuuuu

ggagacagau

uuuuguucca

cucagcgauu

Caaaaugaaa

augaacauca uccuagaaau CCUUCUgCUU cugaucacca ucaucuacuc cuacuuggag

ucguugguga aguuuuucau uccucagagg agaaaaucug uggcugggga gauuguucuc

39

2400

2460

2470

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

60

120



auuacuggag

agcauauugg

guggugaaua

auuaccaaga

ccaucgauga

gaagggauuc
agaggucuga
ugcccaguuu
uuggagacag
auuuuuguuc
gccucagcega
aucaaaauga
<210> 14
<211> 783
<212> DNA

<213>

<400> 14
augaacauca

ucguugguga

auuacuggag

agcauauugg

cgaaaacuag

uaucgcucuc

gcugggacag

uuugagguca

gagagaaauc

uaccucaucc

ucagaacuuc

cugggcaugg

uucuguggga

augcugggac

cauuugaggu

uggagagaaa

cuuaccucau

caucagaacu

uugugaauac

augaagucgu

caucguauau

uuuuaaaucg

ad

homo sapien

uccuagaaau

aguuuuucau

cugggcaugsg

uucuguggga

gcgucacugc

uaaaucaggu

uauauccagc

acauccuagg

auggccacau

cauauuguuc

aggccuuggg

aauaggcagg

uauuaauaag

aguauaucca

Caacauccua

ucauggccac

cccauauugu

ucaggccuug

uggguucacc

aagaagucug

Caauaucuuu

uaugcagaau

ccuucugcuu

uccucagagg

aauaggcagg

uauuaauaag

gcaugcguau

gaagaaagaa

cgaucuucuc

acauuuuugg

cgucacagug

cagCaaauuu

aaaaacuggu

cagacuacuu

gugaagaaag

gccgaucuuc

ggacauuuuu

aucgucacag

uccagcaaau

ggaaaaacug

daddaauccaa

auagauggaa

cugagacuac

auucaauuug

cugaucacca

agaaaaucug

cagacuacuu

cgcggugugs

gugguagacu

gugggugaug

agcaccaagg

aucCacaaaag

gcuucagugu

gccgeuguug

aucCaaaaccu

40

augaauuugc

aaguggguga

ucagcaccaa

ggaucacaaa

uggcuucagu

uugccgcugu

guaucaaaac

gcacaagauu

uacuuaccaa

agaaguuucu

aagcaguggu

ucaucuacuc

uggcugggga

augaauuugc

aggaaacugc

gcagcaacag

uaacaaucgu

augaagagau

cacuucuucc

gcggecacga

gcuuucacag

caugucucug

aaaacgacag

uguaacaauc

ggaugaagag

agcacuucuu

gugcggccac

uggcuuucac

cucaugucuc

auggccugua

uaagaaaaug

uccugaacgc

uggccacaaa

cuacuuggag

gauuguucuc

aaaacgacag

agcugagugc

agaagagauc

ggugaauaau

uaccCaagaca

aucgaugaug

agggauuccu

aggucugaca

cccaguuuuu

180

240

300

360

420

480

540

600

660

720

780

792

60

120

180

240

300

360

420

480

540

600

660



gugaauacug gguucaccaa aaauccaagc acaagguuuc uuccugaacg cgccucageg

auuuuaaauc guaugcagaa uauucaauuu gaagcagugg uuggccacaa aaucaaaaug

aaa

<210> 15

<211> 822
<212> DNA
<213>

<400> 15
augaacauca

ucguugguga

auuacuggag

agcauauugg

cgaaaacuag

uaucgcucuc

gcugggacag

uuugagguca

gagagaaauc

uaccucaucc

ucagaacuuc

gugaauacug

gaagucguaa

ucguauauca

<210> 16

<211> 972

<212> DNA

<213>

<400> 16

homo sapien

uccuagaaau

aguuuuucau

cugggcaugg

uucuguggga

gcgucacugc

uaaaucaggu

uauauccagc

acauccuagg

auggccacau

cauauuguuc

aggccuuggg

gguucaccaa

gaagucugau

auaucuuucu

homo sapien

ccuucugcuu

uccucagagg

aauaggcagg

uauuaauaag

gcaugcguau

gaagaaagaa

cgaucuucuc

acauuuuugg

cgucacagug

cagCaaauuu

aaaaacuggu

adaauccaagc

agauggaaua

gagacuacag

cugaucacca

agaaaaucug

cagacuacuu

cgeggugugs

gugguagacu

gugggugaug

agcaccaagg

aucCacaaaag

gcuucagugu

gccgeuguug

auCaaaaccu

aCaagauuau

cuuaccCaaua

aagguuucuu

ucaucuacuc

uggcugggga

augaauuugc

aggaaacugc

gcagcaacag

uaacaaucgu

augaagagau

cacuucuucc

gcggecacga

gcuuucacag

caugucucug

ggccuguauu

agaaaaugau

CccC

cuacuuggag

gauuguucuc

aaaacgacag

agcugagugc

agaagagauc

ggugaauaau

uaccCaagaca

aucgaugaug

agggauuccu

aggucugaca

cccaguuuuu

ggagacagau

uuuuguucca

augaacCaucCa uccuagaaau ccuucugcuu cugaucaccCa ucaucuacuc cuacuuggag

ucguugguga aguuuuucau uccucagagg agaaaaucug uggcugggga gauuguucuc

auuacuggag cugggcaugg aauaggcagg cagacuacuu augaauuugc aaaacgacag

41

720

780

783

60

120

180

240

300

360

420

480

540

600

660

720

780

822

60

120

180



agcauauugg

cgaaaacuag

uaucgcucuc

gcugggacag

uuugagguca

gauguauaua

ccaucgauga

gaagggauuc
agaggucuga
ugcccaguuu
uuggagacag
auuuuuguuc
gccucagcega
aucaaaauga
210> 17

<211> 852
<212> DNA

<213>

<400> 17
augaacauca

ucguugguga

auuacuggag

agcauauugg

cgaaaacuag

uaucgcucuc

gcugggacag

uuugagguca

gagagaaauc

uaccucaucc

uucuguggga

gcgucacugc

uaaaucaggu

uauauccagc

acauccuagg

ggaucgagga

uggagagaaa

cuuaccucau

caucagaacu

uugugaauac

augaagucgu

caucguauau

uuuuaaaucg

ad

homo sapien

uccuagaaau

aguuuuucau

cugggcaugg

uucuguggga

gcgucacugc

uaaaucaggu

uauauccagc

acauccuagg

auggccacau

cauauuguuc

uauuaauaag

gcaugcguau

gaagaaagaa

cgaucuucuc

acauuuuugg

cacuuuugga

ucauggccac

cccCauauugu

ucaggccuug

uggguucacc

aagaagucug

caauaucuuu

uaugcagaau

ccuucugcuu

uccucagagg

aauaggcagg

uauuaauaag

gcaugcguau

gaagaaagaa

cgaucuucuc

acauuuuugg

cgucacagug

cagCaaauuu

cgcggugugs

gugguagacu

gugggugaug

agcaccaagg

aauggaaagg

cgagacucug

aucgucacag

uccagcaaau

ggaaaaacug

addaauccaa

auagauggaa

cugagacuac

auucaauuug

cugaucacca

agaaaaucug

cagacuacuu

cgeggugugs

gugguagacu

gugggugaug

agcaccaagg

aucCacCaaaag

gcuucagugu

gccgeuguug

42

aggaaacugc

gcagcaacag

uaacaaucgu

augaagagau

acaucagaag

agaucacaaa

uggcuucagu

uugccgcugu

guaucaaaac

gcacaagauu

uacuuaccaa

agaaguuucu

aagcaguggu

ucaucuacuc

uggcugggga

augaauuugc

aggaaacugc

gcagcaacag

uaacaaucgu

augaagagau

cacuucuucc

gcggecacga

gcuuucacag

agcugagugc

agaagagauc

ggugaauaau

uaccCaagaca

uaauuacuug

agcacuucuu

gugcggccac

uggcuuucac

cucaugucuc

auggccugua

uaagaaaaug

uccugaacgc

uggccacaaa

cuacuuggag

gauuguucuc

aaaacgacag

agcugagugc

agaagagauc

ggugaauaau

uaccCaagaca

aucgaugaug

agggauuccu

aggucugaca

240

300

360

420

480

540

600

660

720

780

840

900

960

972

60

120

180

240

300

360

420

480

540

600



ucagaacuuc
gugaauacug
gaagucguaa
ucguauauca
cuaaaacacc
<210> 18

<211> 813
<212> DNA

<213>

<400> 18
augaacauca

ucguugguga

auuacuggag

agcauauugg

cgaaaacuag

uaucgcucuc

gcugggacag

uuugagguca

gagagaaauc

uaccucaucc

ucagaacuuc

gugaauacug

gaagucguaa

ucguauauca

<210> 19

<211> 714

<212> DNA

<213>

<400> 19

aggccuuggsg

gguucaccaa

gaagucugau

auaucuuucu

ad

homo sapien

uccuagaaau

aguuuuucau

cugggcaugsg

uucuguggga

gcgucacugc

uaaaucaggu

uauauccagc

acauccuagg

auggccacau

cauauuguuc

aggccuuggs

gguucaccaa

gaagucugau

auaucuuucu

homo sapien

aaaaacuggu

adaauccaagc

agauggaaua

gagacuacag

ccuucugcuu

uccucagagg

aauaggcagg

uauuaauaag

gcaugcguau

gaagaaagaa

cgaucuucuc

acauuuuugg

cgucacagug

cagCaaauuu

aaaaacuggu

adauccaagc

agauggaaua

gagacuacag

auCaaaaccu

aCaagauuau

cuuaccCaaua

aaguuaagua

cugaucacca

agaaaaucug

cagacuacuu

cgcggugugs

gugguagacu

gugggugaug

agcaccaagg

aucCacaaaag

gcuucagugu

gccgeuguug

aucCaaaaccu

aCaagauuau

cuuaccaaua

aag

caugucucug

ggccuguauu

agaaaaugau

cagcacagaa

ucaucuacuc

uggcugggga

augaauuugc

aggaaacugc

gcagcaacag

uaacaaucgu

augaagagau

cacuucuucc

gcggecacga

gcuuucacag

caugucucug

ggccuguauu

agaaaaugau

cccaguuuuu

ggagacagau

uuuuguucca

CaCcCaaaua

cuacuuggag

gauuguucuc

aaaacgacag

agcugagugc

agaagagauc

ggugaauaau

uaccCaagaca

aucgaugaug

agggauuccu

aggucugaca

cccaguuuuu

ggagacagau

uuuuguucca

augaacauca uccuagaaau CCUUCUgCUU cugaucacca ucaucuacuc cuacuuggag

43

660

720

780

840

852

60

120

180

240

300

360

420

480

540

600

660

720

780

813

60



ucguugguga

auuacuggag

agcauauugg

guggugaaua

auuaccaaga

ccaucgauga

gaagggauuc
agaggucuga
ugcccaguuu
uuggagacag
auuuuuguuc
<210> 20

<211> 894
<212> DNA

<213>

<400> 20
augaacauca

ucguugguga

auuacuggag

agcauauugg

cgaaaacuag

uaucgcucuc

gcugggacag

uuugagguca

gauguauaua

ccaucgauga

gaagggauuc

agaggucuga

aguuuuucau

cugggcaugg

uucuguggga

augcugggac

cauuugaggu

uggagagaaa

cuuaccucau

caucagaacu

uugugaauac

augaagucgu

caucguauau

homo sapien

uccuagaaau

aguuuuucau

cugggcaugsg

uucuguggga

gcgucacugc

uaaaucaggu

uauauccagc

acauccuagg

ggaucgagga

uggagagaaa

cuuaccucau

caucagaacu

uccucagagg

aauaggcagg

uauuaauaag

aguauaucca

Caacauccua

ucauggccac

cccauauugu

ucaggccuug

uggguucacc

aagaagucug

Caauaucuuu

ccuucugcuu

uccucagagg

aauaggcagg

uauuaauaag

gcaugcguau

gaagaaagaa

cgaucuucuc

acauuuuugg

cacuuuugga

ucauggccac

cccauauugu

ucaggccuug

agaaaaucug

cagacuacuu

gugaagaaag

gccgaucuuc

ggacauuuuu

aucgucacag

uccagcaaau

ggaaaaacug

dddaauccaa

auagauggaa

cugagacuac

cugaucacca

agaaaaucug

cagacuacuu

cgcggugugs

gugguagacu

gugggugaug

agcaccaagg

aauggaaagg

cgagacucug

aucgucacag

uccagcaaau

ggaaaaacug

44

uggcugggga

augaauuugc

aaguggguga

ucagcaccaa

ggaucacaaa

uggcuucagu

uugccgcugu

guaucaaaac

gcacaagauu

uacuuaccaa

agaagguuuc

ucaucuacuc

uggcugggga

augaauuugc

aggaaacugc

gcagcaacag

uaacaaucgu

augaagagau

acaucagaag

agaucacaaa

uggcuucagu

uugccgcugu

guaucaaaac

gauuguucuc

aaaacgacag

uguaacaauc

ggaugaagag

agcacuucuu

gugcggccac

uggcuuucac

cucaugucuc

auggccugua

uaagaaaaug

uucc

cuacuuggag

gauuguucuc

aaaacgacag

agcugagugc

agaagagauc

ggugaauaau

uaccCaagaca

uaauuacuug

agcacuucuu

gugcggccac

uggcuuucac

cucaugucuc

120

180

240

300

360

420

480

540

600

660

714

60

120

180

240

300

360

420

480

540

600

660

720



UgCCCAaguuu uugugaauac uggguucacc aaaaauccaa gcacaagauu auggccugua

uuggagacag augaagucgu aagaagucug auagauggaa uacuuaccaa Uaagaaaaug

auuuuuguuc caucguauau Caauaucuuu cugagacuacC agaagguuuc uucc

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

21
2397
DNA
homo

<400> 21
agacagtacc

aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
tgatggagag
ttccttacct
tgacatcaga
tttttgtgaa
cagatgaagt
ttccatcgta
cgattttaaa
tgaaatgaat
gaatcaatgc
ggtttggcac
gaatatttac

tgcttacata

sapien

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
aaatcatggc
catcccatat
acttcaggcc
tactgggttc
cgtaagaagt
tatcaatatc
tcgtatgcag
aaataagctc
tgcaaagctt
tagcagcagt
gtagtttttc

aacatactta

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
cacatcgtca
tgttccagca
ttgggaaaaa
accaaaaatc
ctgatagatg
tttctgagac
aatattcaat
cagccagaga
tatttcacat
caaacgaaca
ataggtctgt

aaaggttttc

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggatcac
cagtggcttc
aatttgccgc
ctggtatcaa
caagcacaag
gaatacttac
tacagaagtt
ttgaagcagt
tgtatgcatg
tttttcagtc
agattaatta
ttttcctttc

tttaagatat

45

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaagcactt
agtgtgcggc
tgttggecttt
aacctcatgt
attatggcct
caataagaaa
tcttcctgaa
ggttggccac
ataatgatat
ctgataatat
cctgtcttcc
atgcctctta

tttatttttc

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
cttccatcga
cacgaaggga
cacagaggtc
ctctgcccag
gtattggaga
atgatttttg
cgcgcctcag
aaaatcaaaa
gaatagtttc
taaaaacatt
tgtttctcaa
aaaacttctg

catttaaagg

780

840

894

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tggacaaaag
ttaagactgt
cagaatgagt
atattttaag
aacggtgcaa
tccaccaaaa
gaaaggtgac
ttttctttgt
ggctcaaaaa
atggacccaa
ttgttttttg
atgatctcag
tcctgagtag
tgtagagacg
cacctgcctc
ttttttttta
gtgtttttca
aacaaatgat
ctttaaaaaa
<210>
<211>

<212>
<213>

22
2289
DNA
homo

<400> 22
agacagtacc

aagccatgaa
tggagtcgtt

ttctcattac

ctacctccct
tcaagtagca
gcacagctaa
attcagcatt
ctctattctg
gtggaccctc
cgactctatt
aatttatgct
ttaaagctaa
gagaagaaaa
tttttttgag
ctcactgcaa
ctgggactac
gggtttcacc
ggcctcccaa
atagaaaaaa
catgtattat
ttttttaaaa

ataacctctt

sapien

tcctccctag
catcatccta
ggtgaagttt

tggagctggg

aaaagtaaat
ttccaatctg
gagatcaagt
tgaaagattt
gactttatta
tatatttcct
ttaaatctca
ttcatatatc
cacaggaaaa
ggaagaaaga
atggagtctc
gctccacctc
aggcgccecgce
atgttagcca
agtgctggga
taatccgact
agaatgcttt
gtcacaaaaa

gtagttataa

gactacacaa
gaaatccttc
ttcattcctc

catggaatag

acaaagagaa
tagccatgcc
ttcagcaggc
ccctagcectc
cttgattctg
ccctttttat
gaattttaag
cttggtccca
ggaactgtac
aaggtttttt
actctttcgc
ccgggttcac
caccacaccc
agatggtctc
ttacgggtgt
cccactacat
tgcatggact
caattcacta

aataaaacgt

ggactgaacc

tgcttctgat
agaggagaaa

gcaggcagac

46

cttatttaca
acagaatatc
agctttatct
ttcctttttc
tcttctgtat
agtcttataa
ttctagcccc
gagatgttta
tggctattac
ggtttttgtt
ccaggctgga
gccattctcc
ggctaatttt
gatctcctga
gagccaccgt
caagactaat
atcctcttgt
aaaataaata

ttgacttcta

agaaggaaga
caccatcatc
atctgtggct

tacttatgaa

cagggaaggt

aacaagaaca
caacctggac
attagcccaa
aactctgaag
gatacattat
atgataacct
gacaatttta
ataagaaaca
ttgttttgtt
gtgcagtggt
tgcctcagcc
ttgtattttt
cctcgtgatc
gcccagcectt
cttgttttgt
ttttattaaa
tgtcattgtg

aactctg

ggacagagca
tactcctact

ggggagattg

tttgcaaaac

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2397

60

120

180

240



gacagagcat
caatcgtggt
aagagattac
ttcttccatc
gccacgaagg
ttcacagagg
gtctctgcecc
ctgtattgga
aaatgatttt
aacgcgcctc
acaaaatcaa
atgaatagtt
attaaaaaca
cctgtttctc
taaaaacttc
tccatttaaa
cacagggaag
tcaacaagaa
ctcaacctgg
tcattagccc
ataactctga
aagatacatt
ccatgataac
tagacaattt
acataagaaa

ttttgttttg

gagtgcagtg

attggttctg
gaataatgct
caagacattt
gatgatggag
gattccttac
tctgacatca
agtttttgtg
gacagatgaa
tgttccatcg
agcgatttta
aatgaaatga
tcgaatcaat
ttggtttggc
aagaatattt
tgtgcttaca
ggtggacaaa
gtttaagact
cacagaatga
acatatttta
aaaacggtgc
agtccaccaa
atgaaaggtg
ctttttcttt
taggctcaaa
caatggaccc
ttttgttttt

gtatgatctc

tgggatatta
gggacagtat
gaggtcaaca
agaaatcatg
ctcatcccat
gaacttcagg
aatactgggt
gtcgtaagaa
tatatcaata
aatcgtatgc
ataaataagc
gctgcaaagc
actagcagca
acgtagtttt
taaacatact
agctacctcc
gttcaagtag
gtgcacagct
agattcagca
aactctattc
aagtggaccc
accgactcta
gtaatttatg
aattaaagct
aagagaagaa
tgtttttttg

agctcactgc

ataaggtgaa
atccagccga
tcctaggaca
gccacatcgt
attgttccag
ccttgggaaa
tcaccaaaaa
gtctgataga
tctttctgag
agaatattca
tccagccaga
tttatttcac
gtcaaacgaa
tcataggtct
taaaaggttt
ctaaaagtaa
cattccaatc
aagagatcaa
tttgaaagat
tggactttat
tctatatttc
ttttaaatct
ctttcatata
aacacaggaa
aaggaagaaa
agatggagtc

aagctccacc

47

gaaagaagtg
tcttctcagce
tttttggatc
cacagtggct
caaatttgcc
aactggtatc
tccaagcaca
tggaatactt
actacagaag
atttgaagca
gatgtatgca
attttttcag
caagattaat
gtttttcctt
tctttaagat
atacaaagag
tgtagccatg
gtttcagcag
ttccctagcc
tacttgattc
ctccecttttt
cagaatttta
tccttggtcc
aaggaactgt
gaaaggtttt
tcactctttc

tccecgggttc

ggtgatgtaa
accaaggatg
acaaaagcac
tcagtgtgcg
gctgttggct
aaaacctcat
agattatggc
accaataaga
tttcttcctg
gtggttggcc
tgataatgat
tcctgataat
tacctgtctt
tcatgcctct
attttatttt
aacttattta
ccacagaata
gcagctttat
tcttectttt
tgtcttctgt
atagtcttat
agttctagcc
cagagatgtt
actggctatt
ttggtttttg
gcccaggcetg

acgccattct

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



cctgcctcag
ttttgtattt
gacctcgtga
gtgcccagcc
atcttgtttt
gtttttatta
tatgtcattg

taaactctg

<210> 23

cctcctgagt
tttgtagaga
tccacctgcc
tttttttttt
gtgtgttttt
aaaacaaatg

tgctttaaaa

<211>
<212>
<213>

2280
DNA
homo sapien

<400> 23
agacagtacc

aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
tgatggagag
ttccttacct
tgacatcaga
tttttgtgaa
cagcgatttt
aaatgaaatg

ttcgaatcaa

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
aaatcatggc
catcccatat
acttcaggcc
tactgggttc
aaatcgtatg
aataaataag

tgctgcaaag

agctgggact
cggggtttca
tcggcctccc
taatagaaaa
cacatgtatt
atttttttaa

aaataacctc

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
cacatcgtca
tgttccagca
ttgggaaaaa
accaaaaatc
cagaatattc
ctccagccag

ctttatttca

acaggcgccc
ccatgttagc
aaagtgctgg
aataatccga
atagaatgct
aagtcacaaa

ttgtagttat

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggatcac
cagtggcttc
aatttgccgc
ctggtatcaa
caagcacaag
aatttgaagc
agatgtatgc
cattttttca

48

gccaccacac
caagatggtc
gattacgggt
ctcccactac
tttgcatgga
aacaattcac

aaaataaaac

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaagcactt
agtgtgcggc
tgttggecttt
aacctcatgt
gtttcttcct
agtggttggc
atgataatga

gtcctgataa

ccggctaatt
tcgatctcct
gtgagccacc
atcaagacta
ctatcctctt
taaaaataaa

gtttgacttc

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
cttccatcga
cacgaaggga
cacagaggtc
ctctgcccag
gaacgcgcct
cacaaaatca
tatgaatagt

tattaaaaac

1920

1980

2040

2100

2160

2220

2280

2289

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



attggtttgg
caagaatatt
ctgtgcttac
aggtggacaa
ggtttaagac
acacagaatg
gacatatttt
caaaacggtg
aagtccacca
tatgaaaggt
cctttttctt
ttaggctcaa
acaatggacc
gttttgtttt
ggtatgatct
gcctcctgag
ttttgtagag
atccacctgc
cttttttttt
tgtgtgtttt
aaaaacaaat
gtgctttaaa
<210>
<211>

<212>
<213>

24
2398
DNA
homo

<400> 24

cactagcagc
tacgtagttt
ataaacatac
aagctacctc
tgttcaagta
agtgcacagc
aagattcagc
caactctatt
aaagtggacc
gaccgactct
tgtaatttat
aaattaaagc
caagagaaga
ttgttttttt
cagctcactg
tagctgggac
acggggtttc
ctcggcctcc
ttaatagaaa
tcacatgtat
gattttttta

aaaataacct

sapien

agtcaaacga
ttcataggtc
ttaaaaggtt
cctaaaagta
gcattccaat
taagagatca
atttgaaaga
ctggacttta
ctctatattt
attttaaatc
gctttcatat
taacacagga
aaaggaagaa
gagatggagt
caagctccac
tacaggcgcc
accatgttag
caaagtgctg
aaataatccg
tatagaatgc
aaagtcacaa

cttgtagtta

acaagattaa
tgtttttcct
ttctttaaga
aatacaaaga
ctgtagccat
agtttcagca
tttccctagc
ttacttgatt
cctccctttt
tcagaatttt
atccttggtc
aaaggaactg
agaaaggttt
ctcactcttt
ctcccgggtt
cgccaccaca
ccaagatggt
ggattacggg
actcccacta
ttttgcatgg
aaacaattca

taaaataaaa

ttacctgtct
ttcatgcctc
tattttattt
gaacttattt
gccacagaat
ggcagcttta
ctcttecttt
ctgtcttctg
tatagtctta
aagttctagc
ccagagatgt
tactggctat
tttggttttt
cgcccaggcet
cacgccattc
cccggctaat
ctcgatctcc
tgtgagccac
catcaagact
actatcctct
ctaaaaataa

cgtttgactt

tcctgtttct
ttaaaaactt
ttccatttaa
acacagggaa
atcaacaaga
tctcaacctg
ttcattagcc
tataactctg
taagatacat
cccatgataa
ttagacaatt
tacataagaa
gttttgtttt
ggagtgcagt
tcctgcctca
tttttgtatt
tgacctcgtg
cgtgcccagc
aatcttgttt
tgtttttatt
atatgtcatt

ctaaactctg

agacagtacc tcctccctag gactacacaa ggactgaacc agaaggaaga ggacagagca

49

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

60



aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
tgatggagag
ttccttacct
tgacatcaga
tttttgtgaa
cagatgaagt
ttccatcgta
gcgattttaa
atgaaatgaa
cgaatcaatg
tggtttggca
agaatattta
gtgcttacat
gtggacaaaa
tttaagactg
acagaatgag
catattttaa
aaacggtgca
gtccaccaaa

tgaaaggtga

catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
aaatcatggc
catcccatat
acttcaggcc
tactgggttc
cgtaagaagt
tatcaatatc
atcgtatgca
taaataagct
ctgcaaagct
ctagcagcag
cgtagttttt
aaacatactt
gctacctccc
ttcaagtagc
tgcacagcta
gattcagcat
actctattct
agtggaccct

ccgactctat

gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
cacatcgtca
tgttccagca
ttgggaaaaa
accaaaaatc
ctgatagatg
tttctgagac
gaatattcaa
ccagccagag
ttatttcaca
tcaaacgaac
cataggtctg
aaaaggtttt
taaaagtaaa
attccaatct
agagatcaag
ttgaaagatt
ggactttatt
ctatatttcc

tttaaatctc

tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggatcac
cagtggcttc
aatttgccgc
ctggtatcaa
caagcacaag
gaatacttac
tacagaaggt
tttgaagcag
atgtatgcat
ttttttcagt
aagattaatt
tttttecttt
ctttaagata
tacaaagaga
gtagccatgc
tttcagcagg
tccctagect
acttgattct
tcccttttta

agaattttaa

50

caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaagcactt
agtgtgcggc
tgttggettt
aacctcatgt
attatggcct
caataagaaa
ttcttcctga
tggttggcca
gataatgata
cctgataata
acctgtcttc
catgcctctt
ttttattttt
acttatttac
cacagaatat
cagctttatc
cttccttttt
gtcttctgta
tagtcttata

gttctagccc

tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
cttccatcga
cacgaaggga
cacagaggtc
ctctgcccag
gtattggaga
atgatttttg
acgcgcctca
caaaatcaaa
tgaatagttt
ttaaaaacat
ctgtttctca
aaaaacttct
ccatttaaag
acagggaagsg
caacaagaac
tcaacctgga
cattagccca
taactctgaa
agatacatta

catgataacc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



tttttctttg
aggctcaaaa
aatggaccca
tttgtttttt
tatgatctca
ctcctgagta
ttgtagagac
ccacctgcct
tttttttttt
tgtgtttttc
aaacaaatga

gctttaaaaa

<210> 25

taatttatgc
attaaagcta
agagaagaaa
gtttttttga
gctcactgca
gctgggacta
ggggtttcac
cggcctccca
aatagaaaaa
acatgtatta
tttttttaaa

aataacctct

<211>
<212>
<213>

<400>

2469
DNA
homo sapien

25

agacagtacc tcctccctag

aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
acttggatgt

ttcttccatc

gccacgaagg

catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
atataggatc
gatgatggag

gattccttac

tttcatatat
acacaggaaa
aggaagaaag
gatggagtct
agctccacct
caggcgcccg
catgttagcc
aagtgctggg
ataatccgac
tagaatgctt
agtcacaaaa

tgtagttata

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
gaggacactt
agaaatcatg

ctcatcccat

ccttggtccc
aggaactgta
aaaggttttt
cactctttcg
cccgggttca
ccaccacacc
aagatggtct
attacgggtg
tcccactaca
ttgcatggac
acaattcact

aaataaaacg

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggaatgg
ttggacgaga
gccacatcgt

attgttccag

51

agagatgttt
ctggctatta
tggtttttgt
cccaggctgg
cgccattctc
cggctaattt
cgatctcctg
tgagccaccg
tcaagactaa
tatcctcttg
aaaaataaat

tttgacttct

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaggacatc
ctctgagatc
cacagtggct

caaatttgcc

agacaatttt
cataagaaac
tttgttttgt
agtgcagtgg
ctgcctcagc
tttgtatttt
acctcgtgat
tgcccagect
tcttgttttg
tttttattaa
atgtcattgt

aaactctg

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
agaagtaatt
acaaaagcac
tcagtgtgcg

gctgttggcet

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2398

60

120

180

240

300

360

420

480

540

600

660

720



ttcacagagg
gtctctgccc
ctgtattgga
aaatgatttt
aacgcgcctc
acaaaatcaa
atgaatagtt
attaaaaaca
cctgtttctc
taaaaacttc
tccatttaaa
cacagggaag
tcaacaagaa
ctcaacctgg
tcattagccc
ataactctga
aagatacatt
ccatgataac
tagacaattt
acataagaaa
ttttgttttg
gagtgcagtg
cctgcctcag
ttttgtattt
gacctcgtga
gtgcccagcc

atcttgtttt

tctgacatca
agtttttgtg
gacagatgaa
tgttccatcg
agcgatttta
aatgaaatga
tcgaatcaat
ttggtttggc
aagaatattt
tgtgcttaca
ggtggacaaa
gtttaagact
cacagaatga
acatatttta
aaaacggtgc
agtccaccaa
atgaaaggtg
ctttttcttt
taggctcaaa
caatggaccc
ttttgttttt
gtatgatctc
cctcctgagt
tttgtagaga
tccacctgcc
tttttttttt

gtgtgttttt

gaacttcagg
aatactgggt
gtcgtaagaa
tatatcaata
aatcgtatgc
ataaataagc
gctgcaaagc
actagcagca
acgtagtttt
taaacatact
agctacctcc
gttcaagtag
gtgcacagct
agattcagca
aactctattc
aagtggaccc
accgactcta
gtaatttatg
aattaaagct
aagagaagaa
tgtttttttg
agctcactgc
agctgggact
cggggtttca
tcggcctccc
taatagaaaa

cacatgtatt

ccttgggaaa
tcaccaaaaa
gtctgataga
tctttctgag
agaatattca
tccagccaga
tttatttcac
gtcaaacgaa
tcataggtct
taaaaggttt
ctaaaagtaa
cattccaatc
aagagatcaa
tttgaaagat
tggactttat
tctatatttc
ttttaaatct
ctttcatata
aacacaggaa
aaggaagaaa
agatggagtc
aagctccacc
acaggcgccc
ccatgttagc
aaagtgctgg
aataatccga

atagaatgct

52

aactggtatc
tccaagcaca
tggaatactt
actacagaag
atttgaagca
gatgtatgca
attttttcag
caagattaat
gtttttcctt
tctttaagat
atacaaagag
tgtagccatg
gtttcagcag
ttccctagcec
tacttgattc
ctcccttttt
cagaatttta
tccttggtcc
aaggaactgt
gaaaggtttt
tcactctttc
tcccgggttc
gccaccacac
caagatggtc
gattacgggt
ctcccactac

tttgcatgga

aaaacctcat
agattatggc
accaataaga
tttcttcctg
gtggttggcec
tgataatgat
tcctgataat
tacctgtctt
tcatgcctct
attttatttt
aacttattta
ccacagaata
gcagctttat
tcttectttt
tgtcttctgt
atagtcttat
agttctagcc
cagagatgtt
actggctatt
ttggtttttg
gcccaggcetg
acgccattct
ccggctaatt
tcgatctcct
gtgagccacc
atcaagacta

ctatcctctt

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



gtttttatta aaaacaaatg atttttttaa aagtcacaaa aacaattcac taaaaataaa

tatgtcattg tgctttaaaa aaataacctc ttgtagttat aaaataaaac gtttgacttc

taaactctg

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

26
1715
DNA
homo

<400> 26
agacagtacc

aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
tgatggagag
ttccttacct
tgacatcaga
tttttgtgaa
cagatgaagt
ttccatcgta
aaatactaaa
actctgtcac
ctccgectcc
ggtgtgtgct

cccatgttgg

sapien

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
aaatcatggc
catcccatat
acttcaggcc
tactgggttc
cgtaagaagt
tatcaatatc
acaccaatag
cctggetgga
tgggttcaag
gccacactac

ccaggctgga

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
cacatcgtca
tgttccagca
ttgggaaaaa
accaaaaatc
ctgatagatg
tttctgagac
agcttttttt
ttgecggtggt
caattctcat
acccagctaa

ctcgaactcc

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggatcac
cagtggcttc
aatttgccgc
ctggtatcaa
caagcacaag
gaatacttac
tacagaagtt
tttgettttt
tgcagtggca
gcctcagacc
tttttgtatt

tgacctcaag

53

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaagcactt
agtgtgcggc
tgttggettt
aacctcatgt
attatggcct
caataagaaa
aagtacagca
ttttttttag
tgatcttggc
cccaagtaac
ttttgataga

ttatcctcct

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
cttccatcga
cacgaaggga
cacagaggtc
ctctgcccag
gtattggaga
atgatttttg
cagaacaccc
acagagtctc
tcactgcaac
tgggattata
gacaggtttc

gtctcggect

2400

2460

2469

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



cccaaagtgc
tggagcatct
tatttcctct
aaatctactg
taaaaagaat
tggaagtttg
acaatattga
ctttaaatct

cagatttatt

<210> 27

tgggattaca
ttcagttgtg
gttattttcc
tctctgccca
gcaatatagt
gttgggattg
gttttctaat
ttaaattgta

ccaaagtatt

<211>
<212>
<213>

1714
DNA
homo sapien

<400> 27
agacagtacc

aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
tgatggagag
ttccttacct
tgacatcaga
tttttgtgaa
cagatgaagt

ttccatcgta

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
aaatcatggc
catcccatat
acttcaggcc
tactgggttc
cgtaagaagt

tatcaatatc

gtcatgagcc
aaaattggca
tacccagtct
aactttgctg
gaagtagtta
cactgaatct
ccaagaacat
ttttgtagtt

tcacgggttc

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
cacatcgtca
tgttccagca
ttgggaaaaa
accaaaaatc
ctgatagatg

tttctgagac

accatgcctg
tggaaactct
ataaaaagag
aagactattc
ataataaaga
atagagcaat
aatatctatt
tttggtgttt

ttttt

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggatcac
cagtggcttc
aatttgccgc
ctggtatcaa
caagcacaag
gaatacttac

tacagaagta

54

gcccaataga
ccatccctgg
agtgattcat
taactaaagg
ctccattttt
tggggagtat
tttaaaatct

aagtcttgca

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaagcactt
agtgtgcggc
tgttggecttt
aacctcatgt
attatggcct
caataagaaa

agtacagcac

gctattatta
ggagaacagt
tttctctacc
aaacacagtt
aaaagtctgc
tgacatatca
tcttcaaaat

catattttgt

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
cttccatcga
cacgaaggga
cacagaggtc
ctctgcccag
gtattggaga
atgatttttg

agaacaccca

1260

1320

1380

1440

1500

1560

1620

1680

1715

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



aatactaaaa
ctctgtcacc
tccgectect
gtgtgtgctg
ccatgttggc
ccaaagtgct
ggagcatctt
atttcctctg
aatctactgt
aaaaagaatg
ggaagtttgg
caatattgag
tttaaatctt
agatttattc
<210> 28
<211>

<212>
<213>

DNA
<400> 28

agacagtacc
aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
caatcgtggt
aagagattac

ttcttccatc

gccacgaagg

2290

caccaataga
ctggctggat
gggttcaagc
ccacactaca
caggctggac
gggattacag
tcagttgtga
ttattttcct
ctctgcccaa
caatatagtg
ttgggattgc
ttttctaatc
taaattgtat

caaagtattt

homo sapien

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
gaataatgct
caagacattt
gatgatggag

gattccttac

getttttttt
tgcggtggtt
aattctcatg
cccagctaat
tcgaactcct
tcatgagcca
aaattggcat
acccagtcta
actttgctga
aagtagttaa
actgaatcta
caagaacata
tttgtagttt

cacgggttct

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
gggacagtat
gaggtcaaca
agaaatcatg

ctcatcccat

ttgetttttt
gcagtggcat
cctcagaccc
ttttgtattt
gacctcaagt
ccatgcctgg
ggaaactctc
taaaaagaga
agactattct
taataaagac
tagagcaatt
atatctattt
ttggtgttta

tttt

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataaggtgaa
atccagccga
tcctaggaca
gccacatcgt

attgttccag

55

tttttttaga
gatcttggct
ccaagtaact
tttgatagag
tatcctcctg
cccaatagag
catccctggg
gtgattcatt
aactaaagga
tccattttta
ggggagtatt
ttaaaatctt

agtcttgcac

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
gaaagaagtg
tcttctcagce
tttttggatc
cacagtggct

caaatttgcc

cagagtctca
cactgcaacc
gggattatag
acaggtttcc
tctcggectc
ctattattat
gagaacagtt
ttctctacca
aacacagttt
aaagtctgct
gacatatcaa
cttcaaaatc

atattttgtc

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
ggtgatgtaa
accaaggatg
acaaaagcac
tcagtgtgcg

gctgttggct

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1714

60

120

180

240

300

360

420

480

540



ttcacagagg
gtctctgcecc
ctgtattgga
aaatgatttt
gaacgcgcct
cacaaaatca
tatgaatagt
tattaaaaac
tcctgtttct
ttaaaaactt
ttccatttaa
acacagggaa
atcaacaaga
tctcaacctg
ttcattagcc
tataactctg
taagatacat
cccatgataa
ttagacaatt
tacataagaa
gttttgtttt
ggagtgcagt
tcctgcctca
tttttgtatt
tgacctcgtg
cgtgcccagc

aatcttgttt

tctgacatca
agtttttgtg
gacagatgaa
tgttccatcg
cagcgatttt
aaatgaaatg
ttcgaatcaa
attggtttgg
caagaatatt
ctgtgcttac
aggtggacaa
ggtttaagac
acacagaatg
gacatatttt
caaaacggtg
aagtccacca
tatgaaaggt
cctttttctt
ttaggctcaa
acaatggacc
gttttgtttt
ggtatgatct
gcctcctgag
ttttgtagag
atccacctgc
cttttttttt

tgtgtgtttt

gaacttcagg
aatactgggt
gtcgtaagaa
tatatcaata
aaatcgtatg
aataaataag
tgctgcaaag
cactagcagc
tacgtagttt
ataaacatac
aagctacctc
tgttcaagta
agtgcacagc
aagattcagc
caactctatt
aaagtggacc
gaccgactct
tgtaatttat
aaattaaagc
caagagaaga
ttgttttttt
cagctcactg
tagctgggac
acggggtttc
ctcggectcc
ttaatagaaa

tcacatgtat

ccttgggaaa
tcaccaaaaa
gtctgataga
tctttctgag
cagaatattc
ctccagccag
ctttatttca
agtcaaacga
ttcataggtc
ttaaaaggtt
cctaaaagta
gcattccaat
taagagatca
atttgaaaga
ctggacttta
ctctatattt
attttaaatc
gctttcatat
taacacagga
aaaggaagaa
gagatggagt
caagctccac
tacaggcgcc
accatgttag
caaagtgctg
aaataatccg

tatagaatgc

56

aactggtatc
tccaagcaca
tggaatactt
actacagaag
aatttgaagc
agatgtatgc
cattttttca
acaagattaa
tgtttttcct
ttctttaaga
aatacaaaga
ctgtagccat
agtttcagca
tttccctagce
ttacttgatt
cctcectttt
tcagaatttt
atccttggtc
aaaggaactg
agaaaggttt
ctcactcttt
ctcccgggtt
cgccaccaca
ccaagatggt
ggattacggg
actcccacta

ttttgcatgg

aaaacctcat
agattatggc
accaataaga
gtttcttcct
agtggttggc
atgataatga
gtcctgataa
ttacctgtct
ttcatgcctc
tattttattt
gaacttattt
gccacagaat
ggcagcttta
ctcttccttt
ctgtcttctg
tatagtctta
aagttctagc
ccagagatgt
tactggctat
tttggttttt
cgcccaggcet
cacgccattc
cccggctaat
ctcgatctcc
tgtgagccac
catcaagact

actatcctct

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



tgtttttatt aaaaacaaat gattttttta aaagtcacaa aaacaattca ctaaaaataa

atatgtcatt gtgctttaaa aaaataacct cttgtagtta taaaataaaa cgtttgactt

ctaaactctg

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

29
2470
DNA
homo

<400> 29
agacagtacc

aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
acttggatgt
ttcttccatc
gccacgaagg
ttcacagagg
gtctctgccc
ctgtattgga
aaatgatttt
gaacgcgcct
cacaaaatca
tatgaatagt
tattaaaaac

tcctgtttct

sapien

tcctccctag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
atataggatc
gatgatggag
gattccttac
tctgacatca
agtttttgtg
gacagatgaa
tgttccatcg
cagcgatttt
aaatgaaatg
ttcgaatcaa
attggtttgg

caagaatatt

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
gaggacactt
agaaatcatg
ctcatcccat
gaacttcagg
aatactgggt
gtcgtaagaa
tatatcaata
aaatcgtatg
aataaataag
tgctgcaaag
cactagcagc

tacgtagttt

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggaatgg
ttggacgaga
gccacatcgt
attgttccag
ccttgggaaa
tcaccaaaaa
gtctgataga
tctttctgag
cagaatattc
ctccagccag
ctttatttca
agtcaaacga

ttcataggtc

57

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaggacatc
ctctgagatc
cacagtggct
caaatttgcc
aactggtatc
tccaagcaca
tggaatactt
actacagaag
aatttgaagc
agatgtatgc
cattttttca
acaagattaa

tgtttttcct

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
agaagtaatt
acaaaagcac
tcagtgtgcg
gctgttggcet
aaaacctcat
agattatggc
accaataaga
gtttcttcct
agtggttggc
atgataatga
gtcctgataa
ttacctgtct

ttcatgcctc

2220

2280

2290

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ttaaaaactt
ttccatttaa
acacagggaa
atcaacaaga
tctcaacctg
ttcattagcc
tataactctg
taagatacat
cccatgataa
ttagacaatt
tacataagaa
gttttgtttt
ggagtgcagt
tcctgcctca
tttttgtatt
tgacctcgtg
cgtgcccagc
aatcttgttt
tgtttttatt
atatgtcatt
ctaaactctg
<210>
<211>

<212>
<213>

30
900
DNA

<400> 30

ctgtgcttac
aggtggacaa
ggtttaagac
acacagaatg
gacatatttt
caaaacggtg
aagtccacca
tatgaaaggt
cctttttctt
ttaggctcaa
acaatggacc
gttttgtttt
ggtatgatct
gcctcctgag
ttttgtagag
atccacctgc
cttttttttt
tgtgtgtttt
aaaaacaaat

gtgctttaaa

homo sapien

ataaacatac
aagctacctc
tgttcaagta
agtgcacagc
aagattcagc
caactctatt
aaagtggacc
gaccgactct
tgtaatttat
aaattaaagc
caagagaaga
ttgttttttt
cagctcactg
tagctgggac
acggggtttc
ctcggcctcc
ttaatagaaa
tcacatgtat
gattttttta

aaaataacct

ttaaaaggtt
cctaaaagta
gcattccaat
taagagatca
atttgaaaga
ctggacttta
ctctatattt
attttaaatc
gctttcatat
taacacagga
aaaggaagaa
gagatggagt
caagctccac
tacaggcgcc
accatgttag
caaagtgctg
aaataatccg
tatagaatgc
aaagtcacaa

cttgtagtta

ttctttaaga
aatacaaaga
ctgtagccat
agtttcagca
tttccctagc
ttacttgatt
cctccctttt
tcagaatttt
atccttggtc
aaaggaactg
agaaaggttt
ctcactcttt
ctcccgggtt
cgccaccaca
ccaagatggt
ggattacggg
actcccacta
ttttgcatgg
aaacaattca

taaaataaaa

tattttattt
gaacttattt
gccacagaat
ggcagcttta
ctcttecttt
ctgtcttctg
tatagtctta
aagttctagc
ccagagatgt
tactggctat
tttggttttt
cgcccaggcet
cacgccattc
cccggctaat
ctcgatctcc
tgtgagccac
catcaagact
actatcctct
ctaaaaataa

cgtttgactt

atgaacatca tcctagaaat ccttctgctt ctgatcacca tcatctactc ctacttggag

tcgttggtga agtttttcat tcctcagagg agaaaatctg tggctgggga gattgttctc

58

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2470

60

120



attactggag
agcatattgg
Ccgaaaactag
tatcgctctc
gctgggacag
tttgaggtca
gagagaaatc
tacctcatcc
tcagaacttc
gtgaatactg
gaagtcgtaa
tcgtatatca
ttaaatcgta
<210> 31

<211> 792
<212> DNA

<213>

<400> 31
atgaacatca

tcgttggtga
attactggag
agcatattgg
gtggtgaata
attaccaaga
ccatcgatga
gaagggattc
agaggtctga
tgcccagttt

ttggagacag

ctgggcatgg

ttctgtggga
gcgtcactgc
taaatcaggt
tatatccagc
acatcctagg
atggccacat
catattgttc
aggccttggg
ggttcaccaa
gaagtctgat
atatctttct

tgcagaatat

homo sapien

tcctagaaat
agtttttcat
ctgggcatgg
ttctgtggga
atgctgggac
catttgaggt
tggagagaaa
cttacctcat
catcagaact
ttgtgaatac

atgaagtcgt

aataggcagg

tattaataag
gcatgcgtat
gaagaaagaa
cgatcttctc
acatttttgg
cgtcacagtg
cagcaaattt
aaaaactggt
aaatccaagc
agatggaata
gagactacag

tcaatttgaa

ccttctgcett
tcctcagagg
aataggcagg
tattaataag
agtatatcca
caacatccta
tcatggccac
cccatattgt
tcaggccttg
tgggttcacc

aagaagtctg

cagactactt
cgeggtgtgg
gtggtagact
gtgggtgatg
agcaccaagg
atcacaaaag
gcttcagtgt
gccgetgttg
atcaaaacct
acaagattat
cttaccaata

aagtttcttc

gcagtggttg

ctgatcacca
agaaaatctg
cagactactt
gtgaagaaag
gccgatcttc
ggacattttt
atcgtcacag
tccagcaaat
ggaaaaactg
aaaaatccaa

atagatggaa

59

atgaatttgc
aggaaactgc
gcagcaacag
taacaatcgt
atgaagagat
cacttcttcc
gcggecacga
gctttcacag
catgtctctg
ggcctgtatt
agaaaatgat
ctgaacgcgc

gccacaaaat

tcatctactc

tggctgggga
atgaatttgc
aagtgggtga
tcagcaccaa
ggatcacaaa
tggcttcagt
ttgccgetgt
gtatcaaaac
gcacaagatt

tacttaccaa

aaaacgacag
agctgagtgc
agaagagatc
ggtgaataat
taccaagaca
atcgatgatg
agggattcct
aggtctgaca
cccagttttt
ggagacagat
ttttgttcca
ctcagcgatt

caaaatgaaa

ctacttggag
gattgttctc
aaaacgacag
tgtaacaatc
ggatgaagag
agcacttctt
gtgcggccac
tggctttcac
ctcatgtctc
atggcctgta

taagaaaatg

180

240

300

360

420

480

540

600

660

720

780

840

900

60

120

180

240

300

360

420

480

540

600

660



atttttgttc catcgtatat caatatcttt ctgagactac agaagtttct tcctgaacgc

gcctcagcga ttttaaatcg tatgcagaat attcaatttg aagcagtggt tggccacaaa

atcaaaatga

<210> 32

<211> 783
<212> DNA
<213>

<400> 32
atgaacatca

tcgttggtga
attactggag
agcatattgg
Ccgaaaactag
tatcgctctc
gctgggacag
tttgaggtca
gagagaaatc
tacctcatcc
tcagaacttc
gtgaatactg
attttaaatc
aaa

<210> 33
<211> 822
<212> DNA

<213>

<400> 33

ad

homo sapien

tcctagaaat
agtttttcat
ctgggcatgg
ttctgtggga
gcgtcactgc
taaatcaggt
tatatccagc
acatcctagg
atggccacat
catattgttc
aggccttggg
ggttcaccaa

gtatgcagaa

homo sapien

ccttctgett
tcctcagagg
aataggcagg
tattaataag
gcatgcgtat
gaagaaagaa
cgatcttctc
acatttttgg
cgtcacagtg
cagcaaattt
aaaaactggt
aaatccaagc

tattcaattt

ctgatcacca
agaaaatctg
cagactactt
cgcggtgtgg
gtggtagact
gtgggtgatg
agcaccaagg
atcacaaaag
gcttcagtgt
gccgectgttg
atcaaaacct

acaaggtttc

gaagcagtgg

tcatctactc
tggctgggga
atgaatttgc
aggaaactgc
gcagcaacag
taacaatcgt
atgaagagat
cacttcttcc
gcggecacga
gctttcacag
catgtctctg
ttcctgaacg

ttggccacaa

ctacttggag
gattgttctc
aaaacgacag
agctgagtgc
agaagagatc
ggtgaataat
taccaagaca
atcgatgatg
agggattcct
aggtctgaca
cccagttttt
cgcctcagceg

aatcaaaatg

atgaacatca tcctagaaat ccttctgctt ctgatcacca tcatctactc ctacttggag

tcgttggtga agtttttcat tcctcagagg agaaaatctg tggctgggga gattgttctc

attactggag ctgggcatgg aataggcagg cagactactt atgaatttgc aaaacgacag

60

720

780

792

60

120

180

240

300

360

420

480

540

600

660

720

780

783

60

120

180



agcatattgg
cgaaaactag
tatcgctctc
gctgggacag
tttgaggtca
gagagaaatc
tacctcatcc
tcagaacttc
gtgaatactg
gaagtcgtaa
tcgtatatca
<210> 34
<211> 972
<212> DNA

<213>

<400> 34
atgaacatca

tcgttggtga
attactggag
agcatattgg
Ccgaaaactag
tatcgctctc
gctgggacag
tttgaggtca
gatgtatata
ccatcgatga
gaagggattc

agaggtctga

ttctgtggga
gcgtcactgc
taaatcaggt
tatatccagc
acatcctagg
atggccacat
catattgttc
aggccttggg
ggttcaccaa
gaagtctgat

atatctttct

homo sapien

tcctagaaat
agtttttcat
ctgggcatgg
ttctgtggga
gcgtcactgc
taaatcaggt
tatatccagc
acatcctagg
ggatcgagga
tggagagaaa
cttacctcat

catcagaact

tattaataag
gcatgcgtat
gaagaaagaa
cgatcttctc
acatttttgg
cgtcacagtg
cagcaaattt
aaaaactggt
aaatccaagc
agatggaata

gagactacag

ccttctgett
tcctcagagg
aataggcagg
tattaataag
gcatgcgtat
gaagaaagaa
cgatcttctc
acatttttgg
cacttttgga
tcatggccac
cccatattgt

tcaggccttg

cgeggtgtgg
gtggtagact
gtgggtgatg
agcaccaagg
atcacaaaag
gcttcagtgt
gccgetgttg
atcaaaacct
acaagattat
cttaccaata

aaggtttctt

ctgatcacca
agaaaatctg
cagactactt
cgcggtgtgg
gtggtagact
gtgggtgatg
agcaccaagg
aatggaaagg
cgagactctg
atcgtcacag
tccagcaaat

ggaaaaactg

61

aggaaactgc
gcagcaacag
taacaatcgt
atgaagagat
cacttcttcc
gcggecacga
gctttcacag
catgtctctg
ggcctgtatt
agaaaatgat

CccC

tcatctactc
tggctgggga
atgaatttgc
aggaaactgc
gcagcaacag
taacaatcgt
atgaagagat
acatcagaag
agatcacaaa
tggcttcagt
ttgccgetgt

gtatcaaaac

agctgagtgc
agaagagatc
ggtgaataat
taccaagaca
atcgatgatg
agggattcct
aggtctgaca
cccagttttt
ggagacagat

ttttgttcca

ctacttggag
gattgttctc
aaaacgacag
agctgagtgc
agaagagatc
ggtgaataat
taccaagaca
taattacttg
agcacttctt
gtgcggccac
tggctttcac

ctcatgtctc

240

300

360

420

480

540

600

660

720

780

822

60

120

180

240

300

360

420

480

540

600

660

720



tgcccagttt
ttggagacag
atttttgttc
gcctcagcega
atcaaaatga
<210> 35

<211> 852
<212> DNA

<213>

<400> 35
atgaacatca

tcgttggtga
attactggag
agcatattgg
cgaaaactag
tatcgctctc
gctgggacag
tttgaggtca
gagagaaatc
tacctcatcc
tcagaacttc
gtgaatactg
gaagtcgtaa
tcgtatatca
ctaaaacacc
<210> 36

<211> 813
<212> DNA

<213>

<400> 36

ttgtgaatac
atgaagtcgt
catcgtatat
ttttaaatcg

ad

homo sapien

tcctagaaat
agtttttcat
ctgggcatgg
ttctgtggga
gcgtcactgc
taaatcaggt
tatatccagc
acatcctagg
atggccacat
catattgttc
aggccttggg
ggttcaccaa
gaagtctgat
atatctttct

aad

homo sapien

tgggttcacc
aagaagtctg
caatatcttt

tatgcagaat

ccttctgctt
tcctcagagg
aataggcagg
tattaataag
gcatgcgtat
gaagaaagaa
cgatcttctc
acatttttgg
cgtcacagtg
cagcaaattt
aaaaactggt
aaatccaagc
agatggaata

gagactacag

aaaaatccaa
atagatggaa
ctgagactac

attcaatttg

ctgatcacca
agaaaatctg
cagactactt
cgcggtgtgg
gtggtagact
gtgggtgatg
agcaccaagg
atcacaaaag
gcttcagtgt
gccgetgttg
atcaaaacct
acaagattat
cttaccaata

aagttaagta

62

gcacaagatt
tacttaccaa
agaagtttct

aagcagtggt

tcatctactc
tggctgggga
atgaatttgc
aggaaactgc
gcagcaacag
taacaatcgt
atgaagagat
cacttcttcc
gcggecacga
gctttcacag
catgtctctg
ggcctgtatt
agaaaatgat

cagcacagaa

atggcctgta
taagaaaatg
tcctgaacgc

tggccacaaa

ctacttggag
gattgttctc
aaaacgacag
agctgagtgc
agaagagatc
ggtgaataat
taccaagaca
atcgatgatg
agggattcct
aggtctgaca
cccagttttt
ggagacagat
ttttgttcca

cacccaaata

780

840

900

960

972

60

120

180

240

300

360

420

480

540

600

660

720

780

840

852



atgaacatca
tcgttggtga
attactggag
agcatattgg
Ccgaaaactag
tatcgctctc
gctgggacag
tttgaggtca
gagagaaatc
tacctcatcc
tcagaacttc
gtgaatactg
gaagtcgtaa
tcgtatatca
<210> 37

<211> 714
<212>

<213>

<400> 37
atgaacatca

tcgttggtga
attactggag
agcatattgg
gtggtgaata
attaccaaga
ccatcgatga
gaagggattc
agaggtctga

tgcccagttt

DNA
homo sapien

tcctagaaat
agtttttcat
ctgggcatgg
ttctgtggga
gcgtcactgc
taaatcaggt
tatatccagc
acatcctagg
atggccacat
catattgttc
aggccttggg
ggttcaccaa
gaagtctgat

atatctttct

tcctagaaat
agtttttcat
ctgggcatgg
ttctgtggga
atgctgggac
catttgaggt
tggagagaaa
cttacctcat
catcagaact

ttgtgaatac

ccttctgett
tcctcagagg
aataggcagg
tattaataag
gcatgcgtat
gaagaaagaa
cgatcttctc
acatttttgg
cgtcacagtg
cagcaaattt
aaaaactggt
aaatccaagc
agatggaata

gagactacag

ccttctgcectt
tcctcagagg
aataggcagg
tattaataag
agtatatcca
caacatccta
tcatggccac
cccatattgt
tcaggccttg

tgggttcacc

ctgatcacca
agaaaatctg
cagactactt
cgcggtgtgg
gtggtagact
gtgggtgatg
agcaccaagg
atcacaaaag
gcttcagtgt
gccgectgttg
atcaaaacct
acaagattat
cttaccaata

aag

ctgatcacca
agaaaatctg
cagactactt
gtgaagaaag
gccgatcttc
ggacattttt
atcgtcacag
tccagcaaat
ggaaaaactg

aaaaatccaa

63

tcatctactc
tggctgggga
atgaatttgc
aggaaactgc
gcagcaacag
taacaatcgt
atgaagagat
cacttcttcc
gcggecacga
gctttcacag
catgtctctg
ggcctgtatt

agaaaatgat

tcatctactc

tggctgggga
atgaatttgc
aagtgggtga
tcagcaccaa
ggatcacaaa
tggcttcagt
ttgccgetgt
gtatcaaaac

gcacaagatt

ctacttggag
gattgttctc
aaaacgacag
agctgagtgc
agaagagatc
ggtgaataat
taccaagaca
atcgatgatg
agggattcct
aggtctgaca
cccagttttt
ggagacagat

ttttgttcca

ctacttggag
gattgttctc
aaaacgacag
tgtaacaatc
ggatgaagag
agcacttctt
gtgcggccac
tggctttcac
ctcatgtctc

atggcctgta

60

120

180

240

300

360

420

480

540

600

660

720

780

813

60

120

180

240

300

360

420

480

540

600



ttggagacag atgaagtcgt aagaagtctg atagatggaa tacttaccaa taagaaaatg

atttttgttc catcgtatat caatatcttt ctgagactac agaaggtttc ttcc

<210> 38

<211> 894
<212> DNA
<213>

<400> 38
atgaacatca

tcgttggtga
attactggag
agcatattgg
Ccgaaaactag
tatcgctctc
gctgggacag
tttgaggtca
gatgtatata
ccatcgatga
gaagggattc
agaggtctga
tgcccagttt
ttggagacag
atttttgttc
<210> 39

<211> 300
<212> PRT

<213>

<400> 39

homo sapien

tcctagaaat
agtttttcat
ctgggcatgg
ttctgtggga
gcgtcactgc
taaatcaggt
tatatccagc
acatcctagg
ggatcgagga
tggagagaaa
cttacctcat
catcagaact
ttgtgaatac
atgaagtcgt

catcgtatat

homo sapien

ccttctgett
tcctcagagg
aataggcagg
tattaataag
gcatgcgtat
gaagaaagaa
cgatcttctc
acatttttgg
cacttttgga
tcatggccac
cccatattgt
tcaggccttg
tgggttcacc
aagaagtctg

caatatcttt

ctgatcacca
agaaaatctg
cagactactt
cgcggtgtgg
gtggtagact
gtgggtgatg
agcaccaagg
aatggaaagg
cgagactctg
atcgtcacag
tccagcaaat
ggaaaaactg
aaaaatccaa
atagatggaa

ctgagactac

tcatctactc
tggctgggga
atgaatttgc
aggaaactgc
gcagcaacag
taacaatcgt
atgaagagat
acatcagaag
agatcacaaa
tggcttcagt
ttgccgetgt
gtatcaaaac
gcacaagatt
tacttaccaa

agaaggtttc

ctacttggag
gattgttctc
aaaacgacag
agctgagtgc
agaagagatc
ggtgaataat
taccaagaca
taattacttg
agcacttctt
gtgcggccac
tggctttcac
ctcatgtctc
atggcctgta
taagaaaatg

ttcc

Met Asn Ile Ile Leu Glu Ile Leu Leu Leu Leu Ile Thr Ile Ile Tyr

1

5

10

64

15

660

714

60

120

180

240

300

360

420

480

540

600

660

720

780

840

894



Ser

Ser

Gly

Leu

65

Arg

Arg

Asp

Leu

Ile

145

Glu

Glu

Val

Thr

Phe
225

Tyr

Val

Arg

50

Trp

Lys

Glu

Val

Leu

130

Leu

Arg

Gly

Gly

Gly

210

Thr

Leu

Ala

35

Gln

Asp

Leu

Glu

Thr

115

Ser

Gly

Asn

Ile

Phe

195

Ile

Lys

Glu

20

Gly

Thr

Ile

Gly

Ile

100

Ile

Thr

His

His

Pro

180

His

Lys

Asn

Ser

Glu

Thr

Asn

Val

85

Tyr

Val

Lys

Phe

Gly

165

Tyr

Arg

Thr

Pro

Leu

Ile

Tyr

Lys

70

Thr

Arg

Val

Asp

Trp

150

His

Leu

Gly

Ser

Ser
230

Val

Val

Glu

55

Arg

Ala

Ser

Asn

Glu

135

Ile

Ile

Ile

Leu

Cys

215

Thr

Lys

Leu

40

Phe

Gly

His

Leu

Asn

120

Glu

Thr

Val

Pro

Thr

200

Leu

Arg

Phe

25

Ile

Ala

Val

Ala

Asn

105

Ala

Ile

Lys

Thr

Tyr

185

Ser

Cys

Leu

Phe

Thr

Lys

Glu

Tyr

90

Gln

Gly

Thr

Ala

Val

170

Cys

Glu

Pro

Trp

Ile

Gly

Arg

Glu

75

Val

Val

Thr

Lys

Leu

155

Ala

Ser

Leu

Val

Pro
235

65

Pro

Ala

Gln

60

Thr

Val

Lys

Val

Thr

140

Leu

Ser

Ser

Gln

Phe

220

Val

Gln

Gly

45

Ser

Ala

Asp

Lys

Tyr

125

Phe

Pro

Val

Lys

Ala

205

Val

Leu

Arg

30

His

Ile

Ala

Cys

Glu

110

Pro

Glu

Ser

Cys

Phe

190

Leu

Asn

Glu

Gly

Leu

Glu

Ser

95

Val

Ala

Val

Met

Gly

175

Ala

Gly

Thr

Thr

Lys

Ile

Val

Cys

80

Asn

Gly

Asp

Asn

Met

160

His

Ala

Lys

Gly

Asp
240



Glu

Ile

Leu

Phe

Val

Phe

Pro

Glu
290

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

<400>

Val

Val

Glu
275

Ala

40
264
PRT
homo

40

Met Asn Ile

1

Ser

Ser

Gly

Leu

65

Val

Lys

Phe

Tyr

Val

Arg

50

Trp

Val

Asp

Trp

Leu

Ala

35

Gln

Asp

Asn

Glu

Ile

Arg

Pro

260

Arg

Val

Ser

245

Ser

Ala

Val

sapien

Ile

Glu

20

Gly

Thr

Ile

Asn

Glu

100

Thr

Leu

Ser

Glu

Thr

Asn

Ala

85

Ile

Lys

Leu

Ser

Gly

Glu

Leu

Ile

Tyr

Lys

70

Gly

Thr

Ala

Ile

Ile

Ala

His
295

Ile

Val

Val

Glu

55

Val

Thr

Lys

Leu

Asp

Asn

Ile

280

Lys

Leu

Lys

Leu

40

Phe

Lys

Val

Thr

Leu

Gly

Ile

265

Leu

Ile

Leu

Phe

25

Ile

Ala

Lys

Tyr

Phe

105

Pro

Ile

250

Phe

Asn

Lys

Leu

10

Phe

Thr

Lys

Glu

Pro

90

Glu

Ser

Leu

Leu

Arg

Met

Leu

Ile

Gly

Arg

Val

75

Ala

Val

Met

66

Thr

Arg

Met

Lys
300

Ile

Pro

Ala

Gln

60

Gly

Asp

Asn

Met

Asn

Leu

Gln
285

Thr

Gln

Gly

45

Ser

Asp

Leu

Ile

Glu

Lys

Gln

270

Asn

Ile

Arg

30

His

Ile

Val

Leu

Leu

110

Arg

Lys
255

Lys

Ile

Ile

15

Arg

Gly

Leu

Thr

Ser

95

Asn

Met

Phe

Gln

Tyr

Lys

Ile

Val

Ile

80

Thr

His

His



Gly

Tyr

145

Arg

Thr

Pro

Ser

Ser

225

Ala

Val

His

130

Leu

Gly

Ser

Ser

Leu

210

Tyr

Ser

Gly

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

<400>

115

Ile

Ile

Leu

Cys

Thr

195

Ile

Ile

Ala

His

41
261
PRT
homo

41

Met Asn Ile

1

Ser Tyr Leu

Val Thr

Pro Tyr

Thr Ser
165

Leu Cys
180

Arg Leu

Asp Gly

Asn Ile

Ile Leu

245

Lys Ile
260

sapien

Val

Cys

150

Glu

Pro

Trp

Ile

Phe

230

Asn

Lys

Ala

135

Ser

Leu

Val

Pro

Leu

215

Leu

Arg

Met

120

Ser

Ser

Gln

Phe

Val

200

Thr

Arg

Met

Lys

Val

Lys

Ala

Val

185

Leu

Asn

Leu

Gln

Cys

Phe

Leu

170

Asn

Glu

Lys

Gln

Asn
250

Gly

Ala

155

Gly

Thr

Thr

Lys

Lys

235

Ile

His

140

Ala

Lys

Gly

Asp

Met

220

Phe

Gln

125

Glu

Val

Thr

Phe

Glu

205

Ile

Leu

Phe

Gly

Gly

Gly

Thr

190

Val

Phe

Pro

Glu

Ile

Phe

Ile

175

Lys

Val

Val

Glu

Ala
255

Pro

His

160

Lys

Asn

Arg

Pro

Arg

240

Val

Ile Leu Glu Ile Leu Leu Leu Leu Ile Thr Ile Ile Tyr

5

10

15

Glu Ser Leu Val Lys Phe Phe Ile Pro Gln Arg Arg Lys

20

25

67

30



Ser

Gly

Leu

65

Arg

Arg

Asp

Leu

Ile

145

Glu

Glu

Val

Thr

Phe

225

Ile

Val

Arg

50

Trp

Lys

Glu

Val

Leu

130

Leu

Arg

Gly

Gly

Gly

210

Thr

Leu

Ala

35

Gln

Asp

Leu

Glu

Thr

115

Ser

Gly

Asn

Ile

Phe

195

Ile

Lys

Asn

Thr

Ile

Gly

Ile

100

Ile

Thr

His

His

Pro

180

His

Lys

Asn

Arg

Glu

Thr

Asn

Val

85

Tyr

Val

Lys

Phe

Gly

165

Tyr

Arg

Thr

Pro

Met
245

Ile

Tyr

Lys

70

Thr

Arg

Val

Asp

Trp

150

His

Leu

Gly

Ser

Ser

230

Gln

Val

Glu

55

Arg

Ala

Ser

Asn

Glu

135

Ile

Ile

Ile

Leu

Cys

215

Thr

Asn

Leu

40

Phe

Gly

His

Leu

Asn

120

Glu

Thr

Val

Pro

Thr

200

Leu

Arg

Ile

Ile

Ala

Val

Ala

Asn

105

Ala

Ile

Lys

Thr

Tyr

185

Ser

Cys

Phe

Gln

Thr

Lys

Glu

Tyr

90

Gln

Gly

Thr

Ala

Val

170

Cys

Glu

Pro

Leu

Phe
250

Gly

Arg

Glu

75

Val

Val

Thr

Lys

Leu

155

Ala

Ser

Leu

Val

Pro

235

Glu

68

Ala

Gln

60

Thr

Val

Lys

Val

Thr

140

Leu

Ser

Ser

Gln

Phe

220

Glu

Ala

Gly

45

Ser

Ala

Asp

Lys

Tyr

125

Phe

Pro

Val

Lys

Ala

205

Val

Arg

Val

His

Ile

Ala

Cys

Glu

110

Pro

Glu

Ser

Cys

Phe

190

Leu

Asn

Ala

Val

Gly

Leu

Glu

Ser

95

Val

Ala

Val

Met

Gly

175

Ala

Gly

Thr

Ser

Gly
255

Ile

Val

Cys

80

Asn

Gly

Asp

Asn

Met

160

His

Ala

Lys

Gly

Ala

240

His



Lys Ile Lys

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

<400>

42
274
PRT
homo

42

Met Asn Ile

1

Ser

Ser

Gly

Leu

65

Arg

Arg

Asp

Leu

Ile

145

Glu

Tyr

Val

Arg

50

Trp

Lys

Glu

Val

Leu

130

Leu

Arg

Leu

Ala

35

Gln

Asp

Leu

Glu

Thr

115

Ser

Gly

Asn

Met Lys
260

sapien

Ile Leu

Glu Ser

20

Gly Glu

Thr Thr

Ile Asn

Gly Vval

85

Ile Tyr

100

Ile Val

Thr Lys

His Phe

His Gly

Glu

Leu

Ile

Tyr

Lys

70

Thr

Arg

Val

Asp

Trp

150

His

Ile

Val

Val

Glu

55

Arg

Ala

Ser

Asn

Glu

135

Ile

Ile

Leu

Lys

Leu

40

Phe

Gly

His

Leu

Asn

120

Glu

Thr

Val

Leu

Phe

25

Ile

Ala

Val

Ala

Asn

105

Ala

Ile

Lys

Thr

Leu

10

Phe

Thr

Lys

Glu

Tyr

90

Gln

Gly

Thr

Ala

Val

Leu

Ile

Gly

Arg

Glu

75

Val

Val

Thr

Lys

Leu

155

Ala

69

Ile

Pro

Ala

Gln

60

Thr

Val

Lys

Val

Thr

140

Leu

Ser

Thr

Gln

Gly

45

Ser

Ala

Asp

Lys

Tyr

125

Phe

Pro

Val

Ile

Arg

30

His

Ile

Ala

Cys

Glu

110

Pro

Glu

Ser

Cys

Ile

15

Arg

Gly

Leu

Glu

Ser

95

Val

Ala

Val

Met

Gly

Tyr

Lys

Ile

Val

Cys

80

Asn

Gly

Asp

Asn

Met

160

His



Glu

Val

Thr

Phe

225

Glu

Ile

Ser

Gly

Gly

Gly

210

Thr

Val

Phe

Ser

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

<400>

Ile

Phe
195

Ile

Lys

Val

Val

43
324
PRT
homo

43

Met Asn Ile

1

Ser Tyr Leu

Ser Val Ala

35

Gly Arg Gln

50

165

Pro Tyr
180

His Arg

Lys Thr

Asn Pro

Arg Ser
245

Pro Ser
260

sapien

Ile Leu
5

Glu Ser
20

Gly Glu

Thr Thr

Leu

Gly

Ser

Ser

230

Leu

Tyr

Glu

Leu

Ile

Tyr

Ile

Leu

Cys

215

Thr

Ile

Ile

Ile

Val

Val

Glu
55

Pro

Thr

200

Leu

Arg

Asp

Asn

Leu

Lys

Leu

40

Phe

Tyr

185

Ser

Cys

Leu

Gly

Ile
265

Leu

Phe

25

Ile

Ala

170

Cys

Glu

Pro

Trp

Ile

250

Phe

Leu

10

Phe

Thr

Lys

Ser

Leu

Val

Pro

235

Leu

Leu

Leu

Ile

Gly

Arg

70

Ser

Gln

Phe

220

Val

Thr

Arg

Ile

Pro

Ala

Gln
60

Lys

Ala

205

Val

Leu

Asn

Leu

Thr

Gln

Gly

45

Ser

Phe

190

Leu

Asn

Glu

Lys

Gln
270

Ile

Arg

30

His

Ile

175

Ala

Thr

Thr

Lys

255

Lys

Ile
15

Gly

Leu

Ala

Lys

Gly

Asp

240

Met

Val

Tyr

Lys

Ile

Val



Leu

65

Arg

Arg

Asp

Leu

Ile

145

Asp

Lys

Thr

Tyr

Ser

225

Cys

Leu

Gly

Trp

Lys

Glu

Val

Leu

130

Leu

Val

Ala

Val

Cys

210

Glu

Pro

Trp

Ile

Asp

Leu

Glu

Thr

115

Ser

Gly

Tyr

Leu

Ala

195

Ser

Leu

Val

Pro

Leu
275

Ile

Gly

Ile

100

Ile

Thr

His

Arg

Leu

180

Ser

Ser

Gln

Phe

Val

260

Thr

Asn

Val

85

Tyr

Val

Lys

Phe

Ile

165

Pro

Val

Lys

Ala

Val

245

Leu

Asn

Lys

70

Thr

Arg

Val

Asp

Trp

150

Glu

Ser

Cys

Phe

Leu

230

Asn

Glu

Lys

Arg

Ala

Ser

Asn

Glu

135

Asn

Asp

Met

Gly

Ala

215

Gly

Thr

Thr

Lys

Gly

His

Leu

Asn

120

Glu

Gly

Thr

Met

His

200

Ala

Lys

Gly

Asp

Met
280

Val

Ala

Asn

105

Ala

Ile

Lys

Phe

Glu

185

Glu

Val

Thr

Phe

Glu

265

Ile

Glu

Tyr

90

Gln

Gly

Thr

Asp

Gly

170

Arg

Gly

Gly

Gly

Thr

250

Val

Phe

Glu

75

Val

Val

Thr

Lys

Ile

155

Arg

Asn

Ile

Phe

Ile

235

Lys

Val

Val

71

Thr

Val

Lys

Val

Thr

140

Arg

Asp

His

Pro

His

220

Lys

Asn

Arg

Pro

Ala

Asp

Lys

Tyr

125

Phe

Ser

Ser

Gly

Tyr

205

Arg

Thr

Pro

Ser

Ser
285

Ala

Cys

Glu

110

Pro

Glu

Asn

Glu

His

190

Leu

Gly

Ser

Ser

Leu

270

Tyr

Glu

Ser

95

Val

Ala

Val

Tyr

Ile

175

Ile

Ile

Leu

Cys

Thr

255

Ile

Ile

Cys

80

Asn

Gly

Asp

Asn

Leu

160

Thr

Val

Pro

Thr

Leu

240

Arg

Asp

Asn



Ile Phe Leu

290

Leu Asn Arg

305

Ile Lys Met

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

<400>

44
284
PRT
homo

44

Met Asn Ile

1

Ser

Ser

Gly

Leu

65

Arg

Arg

Asp

Leu

Tyr

Val

Arg

50

Trp

Lys

Glu

Val

Leu

Leu

Ala

35

Gln

Asp

Leu

Glu

Thr

115

Ser

Arg Leu Gln Lys Phe Leu Pro Glu Arg Ala Ser Ala Ile

295

300

Met Gln Asn Ile Gln Phe Glu Ala Val Val Gly His Lys

Lys

sapien

Ile

Glu

20

Gly

Thr

Ile

Gly

Ile

100

Ile

Thr

Leu

Ser

Glu

Thr

Asn

Val

85

Tyr

Val

Lys

310

Glu

Leu

Ile

Tyr

Lys

70

Thr

Arg

Val

Asp

Ile

Val

Val

Glu

55

Arg

Ala

Ser

Asn

Glu

Leu

Lys

Leu

40

Phe

Gly

His

Leu

Asn

120

Glu

Leu

Phe

25

Ile

Ala

Val

Ala

Asn

105

Ala

Ile

Leu

10

Phe

Thr

Lys

Glu

Tyr

90

Gln

Gly

Thr

315

Leu

Ile

Gly

Arg

Glu

75

Val

Val

Thr

Lys

72

Ile

Pro

Ala

Gln

60

Thr

Val

Lys

Val

Thr

Thr

Gln

Gly

45

Ser

Ala

Asp

Lys

Tyr

125

Phe

Ile

Arg

30

His

Ile

Ala

Cys

Glu

110

Pro

Glu

Ile

15

Arg

Gly

Leu

Glu

Ser

95

Val

Ala

Val

320

Tyr

Lys

Ile

Val

Cys

80

Asn

Gly

Asp

Asn



Ile

145

Glu

Glu

Val

Thr

Phe

225

Glu

Ile

Ser

130

Leu

Arg

Gly

Gly

Gly

210

Thr

Val

Phe

Thr

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

<400>

Gly

Asn

Ile

Phe
195

Ile

Lys

Val

Val

Ala
275

45
271
PRT
homo

45

Met Asn Ile

1

Ser Tyr Leu

His

His

Pro

180

His

Lys

Asn

Arg

Pro

260

Gln

Phe

Gly

165

Tyr

Arg

Thr

Pro

Ser

245

Ser

Asn

sapien

Trp

150

His

Leu

Gly

Ser

Ser

230

Leu

Tyr

Thr

135

Ile

Ile

Ile

Leu

Cys

215

Thr

Ile

Ile

Gln

Thr

Val

Pro

Thr

200

Leu

Arg

Asp

Asn

Ile
280

Lys

Thr

Tyr

185

Ser

Cys

Leu

Gly

Ile

265

Leu

Ala

Val

170

Cys

Glu

Pro

Trp

Ile

250

Phe

Lys

Leu

155

Ala

Ser

Leu

Val

Pro

235

Leu

Leu

His

140

Leu

Ser

Ser

Gln

Phe

220

Val

Thr

Arg

Gln

Pro

Val

Lys

Ala

205

Val

Leu

Asn

Leu

Ser

Cys

Phe

190

Leu

Asn

Glu

Lys

Gln
270

Met

Gly

175

Ala

Gly

Thr

Thr

Lys

255

Lys

Met

160

His

Ala

Lys

Gly

Asp

240

Met

Leu

Ile Leu Glu Ile Leu Leu Leu Leu Ile Thr Ile Ile Tyr

5

10

15

Glu Ser Leu Val Lys Phe Phe Ile Pro Gln Arg Arg Lys

20

25

73

30



Ser

Gly

Leu

65

Arg

Arg

Asp

Leu

Ile

145

Glu

Glu

Val

Thr

Phe

225

Glu

Val

Arg

50

Trp

Lys

Glu

Val

Leu

130

Leu

Arg

Gly

Gly

Gly

210

Thr

Val

Ala

35

Gln

Asp

Leu

Glu

Thr

115

Ser

Gly

Asn

Ile

Phe

195

Ile

Lys

Val

Thr

Ile

Gly

Ile

100

Ile

Thr

His

His

Pro

180

His

Lys

Asn

Arg

Glu

Thr

Asn

Val

85

Tyr

Val

Lys

Phe

Gly

165

Tyr

Arg

Thr

Pro

Ser
245

Ile

Tyr

Lys

70

Thr

Arg

Val

Asp

Trp

150

His

Leu

Gly

Ser

Ser

230

Leu

Val

Glu

55

Arg

Ala

Ser

Asn

Glu

135

Ile

Ile

Ile

Leu

Cys

215

Thr

Ile

Leu

40

Phe

Gly

His

Leu

Asn

120

Glu

Thr

Val

Pro

Thr

200

Leu

Arg

Asp

Ile

Ala

Val

Ala

Asn

105

Ala

Ile

Lys

Thr

Tyr

185

Ser

Cys

Leu

Gly

Thr

Lys

Glu

Tyr

90

Gln

Gly

Thr

Ala

Val

170

Cys

Glu

Pro

Trp

Ile
250

Gly

Arg

Glu

75

Val

Val

Thr

Lys

Leu

155

Ala

Ser

Leu

Val

Pro

235

Leu

74

Ala

Gln

60

Thr

Val

Lys

Val

Thr

140

Leu

Ser

Ser

Gln

Phe

220

Val

Thr

Gly

45

Ser

Ala

Asp

Lys

Tyr

125

Phe

Pro

Val

Lys

Ala

205

Val

Leu

Asn

His

Ile

Ala

Cys

Glu

110

Pro

Glu

Ser

Cys

Phe

190

Leu

Asn

Glu

Lys

Gly

Leu

Glu

Ser

95

Val

Ala

Val

Met

Gly

175

Ala

Gly

Thr

Thr

Lys
255

Ile

Val

Cys

80

Asn

Gly

Asp

Asn

Met

160

His

Ala

Lys

Gly

Asp

240

Met



Ile Phe Val

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

<400>

46
238
PRT
homo

46

Met Asn Ile

1

Ser

Ser

Gly

Leu

65

Val

Lys

Phe

Gly

Tyr

145

Arg

Tyr

Val

Arg

50

Trp

Val

Asp

Trp

His

130

Leu

Gly

Leu

Ala

35

Gln

Asp

Asn

Glu

Ile

115

Ile

Ile

Leu

Pro Ser Tyr Ile Asn Ile Phe Leu Arg Leu Gln Lys

260

sapien

Ile

Glu

20

Gly

Thr

Ile

Asn

Glu

100

Thr

Val

Pro

Thr

Leu

Ser

Glu

Thr

Asn

Ala

85

Ile

Lys

Thr

Tyr

Ser

Glu

Leu

Ile

Tyr

Lys

70

Gly

Thr

Ala

Val

Cys

150

Glu

Ile

Val

Val

Glu

55

Val

Thr

Lys

Leu

Ala

135

Ser

Leu

Leu

Lys

Leu

40

Phe

Lys

Val

Thr

Leu

120

Ser

Ser

Gln

265

Leu

Phe

25

Ile

Ala

Lys

Tyr

Phe

105

Pro

Val

Lys

Ala

Leu Leu
10

Phe Ile

Thr Gly

Lys Arg

Glu Vval
75

Pro Ala
90

Glu Val

Ser Met

Cys Gly

Phe Ala

155

Leu Gly

75

Ile

Pro

Ala

Gln

60

Gly

Asp

Asn

Met

His

140

Ala

Lys

Thr

Gln

Gly

45

Ser

Asp

Leu

Ile

Glu

125

Glu

Val

Thr

270

Ile

Arg

30

His

Ile

Val

Leu

Leu

110

Arg

Gly

Gly

Gly

Ile

15

Arg

Gly

Leu

Thr

Ser

95

Gly

Asn

Ile

Phe

Ile

Tyr

Lys

Ile

Val

Ile

80

Thr

His

His

Pro

His

160

Lys



Thr

Pro

Ser

Ser
225

Ser

Ser

Leu

210

Tyr

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

<400>

Cys

Thr
195

Ile

Ile

47
298
PRT
homo

47

Met Asn Ile

1

Ser

Ser

Gly

Leu

65

Arg

Arg

Tyr

Val

Arg

50

Trp

Lys

Glu

Leu

Ala

35

Gln

Asp

Leu

Glu

Leu

180

Arg

Asp

Asn

165

Cys

Leu

Gly

Ile

sapien

Ile

Glu

20

Gly

Thr

Ile

Gly

Ile
100

Leu

Ser

Glu

Thr

Asn

Val

85

Tyr

Pro

Trp

Ile

Phe
230

Glu

Leu

Ile

Tyr

Lys

70

Thr

Arg

Val

Pro

Leu

215

Leu

Ile

Val

Val

Glu

55

Arg

Ala

Ser

Phe

Val

200

Thr

Arg

Leu

Lys

Leu

40

Phe

Gly

His

Leu

Val

185

Leu

Asn

Leu

Leu

Phe

25

Ile

Ala

Val

Ala

Asn
105

170

Asn

Glu

Lys

Gln

Leu

10

Phe

Thr

Lys

Glu

Tyr

90

Gln

Thr

Thr

Lys

Lys
235

Leu

Ile

Gly

Arg

Glu

75

Val

Val

76

Gly

Asp

Met

220

Val

Ile

Pro

Ala

Gln

60

Thr

Val

Lys

Phe

Glu

205

Ile

Ser

Thr

Gln

Gly

45

Ser

Ala

Asp

Lys

Thr

190

Val

Phe

Ser

Ile

Arg

30

His

Ile

Ala

Cys

Glu
110

175

Lys

Val

Val

Ile
15

Arg

Gly

Leu

Glu

Ser

95

Val

Asn

Arg

Pro

Tyr

Lys

Ile

Val

Cys

80

Asn

Gly



Asp

Leu

Ile

145

Asp

Lys

Thr

Tyr

Ser

225

Cys

Leu

Gly

Ile

Val

Leu

130

Leu

Val

Ala

Val

Cys

210

Glu

Pro

Trp

Ile

Phe
290

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

<220>

Thr
115

Ser

Gly

Tyr

Leu

Ala

195

Ser

Leu

Val

Pro

Leu

275

Leu

48
25
DNA

Ile

Thr

His

Arg

Leu

180

Ser

Ser

Gln

Phe

Val

260

Thr

Arg

Val

Lys

Phe

Ile

165

Pro

Val

Lys

Ala

Val

245

Leu

Asn

Leu

Val

Asp

Trp

150

Glu

Ser

Cys

Phe

Leu

230

Asn

Glu

Lys

Gln

Asn

Glu

135

Asn

Asp

Met

Gly

Ala

215

Gly

Thr

Thr

Lys

Lys
295

artificial sequence

Asn

120

Glu

Gly

Thr

Met

His

200

Ala

Lys

Gly

Asp

Met

280

Val

Ala

Ile

Lys

Phe

Glu

185

Glu

Val

Thr

Phe

Glu

265

Ile

Ser

Gly

Thr

Asp

Gly

170

Arg

Gly

Gly

Gly

Thr

250

Val

Phe

Ser

Thr

Lys

Ile

155

Arg

Asn

Ile

Phe

Ile

235

Lys

Val

Val

77

Val

Thr

140

Arg

Asp

His

Pro

His

220

Lys

Asn

Arg

Pro

Tyr

125

Phe

Ser

Ser

Gly

Tyr

205

Arg

Thr

Pro

Ser

Ser
285

Pro

Glu

Asn

Glu

His

190

Leu

Gly

Ser

Ser

Leu

270

Tyr

Ala

Val

Tyr

Ile

175

Ile

Ile

Leu

Cys

Thr

255

Ile

Ile

Asp

Asn

Leu

160

Thr

Val

Pro

Thr

Leu

240

Arg

Asp

Asn



<223> Forward Primer for HSD17B13

<400> 48
atgaacatca tcctagaaat ccttc

<210> 49

<211> 25

<212> DNA

<213> artificial sequence

<220>

<223> Reverse Primer for HSD17B13

<400> 49
atcatgcata catctctggc tggag

<210> 50

<211> 20

<212> DNA

<213> artificial sequence

<220>

<223> Primer DE0©O2 for HSD17B13

<400> 50
atcagaactt caggccttgg

<210> 51

<211> 21

<212> DNA

<213> artificial sequence

<220>

<223> Primer for first exon of HSD17B13

<400> 51
gcaaagccat gaacatcatc c

<210> 52

<211> 24

<212> DNA

<213> artificial sequence

<220>

<223> Primer for last exon of HSD17B13

<400> 52
tcttgatgta gtgggagtcg gatt

25

25

20

21

24



<210> 53

<211> 600
<212> DNA
<213>

<220>
<223>

<400> 53
cactgcacca

ggactacaga
tttgagacag
cctctgectc
tagaattgtt
taaacaagtc
tttgaggtgt
catctggtag
acctcctccc

gaacatcatc

cgaactcatg
cacatgccac
ggtcttacta
agcctcccaa
tctagaggtg
cagagagcac
ttcaaaccca
tcccattaac
taggactaca

ctagaaatcc

artificial sequence

gactgaagca
catatccagc
tgttgcccag
agtgctggga
aaacttcaag
actctcttgt
ttagaacacg
aactgggcac
caaggactga

ttctgcttct

Endogenous HSD17B13 Promoter

atcctcctgc
taattttttt
actggtctcg
ttacagatgt
gtgaaatata
gctcttggca
tgaacaaggc
accccttccc
accagaagga

gatcaccatc

79

ctcagcctcc
ctatagtttt
aactcctggg
gagccactgc
gtacataact
tcacttggca
ctgcttccaa
tagagctctg
agaggacaga

atctactcct

tgggtagctg
tttttttttt
ctcaagcaat
acctggcccc
gcttttcaga
tcacttcata
agctggcttc
tgtagacagt
gcaaagccat

acttggagtc

60

120

180

240

300

360

420

480

540

600



