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SEQ ID NO:1
GENBANK ACCESSION NO. NM 000379

HOMO SAPIENS XANTHINE DEHYDROGENASE

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161

gtcacagagc
gggaccccaa
ggtggtggag
ggggctgagt
gctctccaag
ggcccccatce
caagacgagg
gttctgcacc
caccatggag
acccatcctce
gaataatcca
tttattcaaa
agagttgctg
gacgtggata
cgccaagctg
gtttcctatg
cgacggtatc
tgctgttgcet
gcgctggttt
tgccagcccc
tgtgtccaga
aaagaccctg
gggggagtat
aaccagtggce
ttgctatggt
ttccaagctc
gcatctgcet
cttcttcttc
caagtgtggt
cccagccgat
gggccggecce
tgacgacatt
ccacgccaag
tttcatttcc
agtctttgeg
caccccggaa

agccattatc

INFORMAL SEQUENCE LISTING

agtgataact
cctgtgacaa
aaaaatgcag
ggaaccaagc
tatgatcgtc
tgctccttgce
ctgcatcctg
cctggcatcg
gagattgaga
cagggcttcc
aattgctgca
ccagaggagt
aggctgaaag
caggcctcaa
gtcgtgggga
attgtctgcce
tcctttggag
aagcttcctg
gctgggaagc
atctccgacc
ggcaccagga
ctgagcccgg
ttctcagcat
atgagagttt
ggaatggcca
tggaaggagg
cccgatgecc
aagttctacc
aaactggacc
gtccagctct
ctgccccacc
cctcgctacg
atcaagtcca
gctgatgatg
aaggataagg
cacacacaga

acaattgagg

acctgccagt
tgacagcaga
atccagagac
tcggetgtgg
tgcagaacaa
accatgttgce
tgcaggagag
tcatgagtat
atgccttcca
ggacctttgce
tgaaccagaa
tcacgcccect
acactcctcg
ccctcaagga
acacggagat
cagcctggat
ctgcttgccce
cccaaaagac
aagtcaagtc
tcaaccccegt
gaactgtcca
aggagatact
tcaagcaggc
tattcaagcc
acagaaccat
agctgctgca
ctggtggcat
tgacagtcct
ccactttcgce
tccaagaggt
tggcagcgga
agaatgagct
tagatacatc
ttcctgggag
ttacttgtgt
gagctgccca

atgctataaa

(XDH),

mRNA

gtctcttagg
caaattggtt
aacccttttg
agaggggggc
gatcgtccac
agtgacaact
aattgccaaa
gtacacactg
aggaaatctg
cagggatggt
gaaagaccac
ggatccaacc
gaagcagctg
gctgctggac
tggcattgag
ccctgagcectg
cctgagcatt
agaggtgttc
tgtggcgtcce
gttcatggcc
gatggaccac
gctctccata
ctcccggaga
aggaaccaca
ctcagccctc
ggacgtgtgt
ggtggacttc
tcagaagctg
cagtgcaact
gcccaagggt
catgcaggcce
gtctctcegg
agaagctaag
taacataact
tgggcatatc
aggggtgaaa

gaacaactcc

24

agtgaggtac
ttctttgtga
gcctacctga
tgcggggett
ttttctgcca
gtggaaggaa
agccacggct
ctccggaatc
tgccgctgcea
ggatgctgtg
tcagtcagcc
caggagccca
cgatttgaag
ctcaaggctc

atgaagttca

aattcggtag

gtggaaaaaa
agaggggtcc
gttggaggga
agtggggcca
accttcttcc
gagatcccct
gaagatgaca
gaggtacagg
aagaccactc
gcaggactgg
cggtgcaccc
ggccaagaga
ttactgtttc
cagtctgagg
tctggtgagg
ctggtcacca
aaggttccag
ggaatttgta
attggtgctg
atcacctatg

ttttatggac

ctggagttcg
atggcagaaa
gaagaaagtt
gcacagtgat
atgcctgcect
taggaagcac
cccagtgcgg
agcccgagcc
caggctacag
gaggagatgg
tctcgececatce
tttttccceccece
gggagcgtgt
agcaccctga
agaatatgcect
aacatggacc
ccctggtgga
tggagcagct
acatcatcac
agctgacact
ctggctacag
acagcaggga
ttgccaaggt
agctggccct
agaggcagct
cagaggagct
tcaccctcag
acctggaaga
agaaagaccc
aggacatggt
ccgtgtactg
gcacccgggce
ggtttgtttg
atgatgagac
tggttgctga
aagaactacc

ctgagctgaa
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2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621

gatcgagaaa
gatatacatc
aaaaggcgag
gagctttgtt
aatgggagga
cctggctgca
gctgataact
tgggacagtt
ctctcagagt
catccggggce

ctttgggggg
ctgtgggatg
acacttcaac
aagctctcag
gaaaaagaga
tctgaatcag
cggggggact
tctgaaaatc
cacctctccc
ttgtcagacc
ggaagactgg
tagaacaccc
cagctatggg
cctccgcaca
acaggtggaa
ttccececcgag
cagcatcccc
ctatgcatcg
catcaaagat
cttccggcta
caccaccctg
aagagagagt
aacataccac
gatgggattt
aacacaatga
cattttctgt
cccacttact
attcccacaa
aaagcctggc
tgcaatgagg

taaagaatga

ggggacctaa

ggtggccaag
gcaggggaga
gcaaaaatgt
ggctttggag
tataagaccg
ggtggcagac
gtggctcttg
attatggaac
actgggcggce
ccccagggga
cctgcagagg
cagaagcttg
tatcatgctc
ggattgtgca
gcaggagccc
gagatgggcc
cccacctcta
acggctgcct
atcttgaaaa
gtcacagctg
aatctgggct
gtggcttgcet
gatattgtca
ggggcatttg
gggagcctgce
attgagttca
aaggctgttg
gccatccgtg
gacagccctg
tgtgtcactg
cctcagcaga
agaacatgga
ggaagacaag
taagcaaatt
ctgttttaat
ggacagcctg
acctctagaa
cttcaaacca

cagtggggta

aacaaattca

agaaggggtt
agcacttcta
tggagctctt
tgggggttcce
gcaaggagac
gccgccctgt
atcccttect
aggtggacca
gagctttatt
tgtgcaaaac
tgctcattge
aggtgcggag
agggtttcac
ggaagagtga
taattcccac
tacttcatgt
aaggccttca
agatttatat
ctgtcagcgce
ggctggaacc
cctacatgga
acagctttga
ctgaagtaga
tggatgttgg
tccagggcect
acacccgtgg
gggtgtccct
gagagccgcce
cagctcgagc
ccaccccgga
gtgtcccaga
gtcttcttgt
tctattaaag
tgaatgcaat
caaaactgtt
catgtatctg
tataacctca
gcttaaaccg
atgaacagca
aggttaaatc
aggttaattg

ttccgaagca
cctggagact
tgtgtctaca
agcaaaccgg
ccggagcact
gcgatgcatg
ggccagatac
cttcagcaat
ccacatggac
caaccttccc
cgagtgctgg
aaaaaacctg
cttgcccaga
ggttgacaag
caagtttgga
gtacacagat
taccaaaatg
cagcgagaca
tgacctcaat
ctacaagaag
cacagtgagc
gactaactca
aatcgactgc
ctccagtcta
tggcctcectte
ccctagcacc
gctccgcecgac
cctcttectg
tcagcacaca
gaagatccgc
aaactgcaaa
gctgcctttg
tcacagaatg
ggaagatttt
atgcctaaat
gaatagggtc
agttctgatg
aagttacttt
aagcataacc
ctctaaccat

gatctgattt

25

gataatgttg
cactgcacca
cagaacacca
attgtggttec
gtggtgtcca
ctggaccgtg
aaggttggct
gtggggaaca
aactgctata
tccaacacgg
atgagtgaag
tacaaagaag
tgctgggaag
ttcaacaagg
ataagcttta
ggctctgtgce
gtccaggtgg
agcactaaca
ggacaggccg
aagaatccca
ttgtctgcca
gggaacccct
ctaacaggag
aaccctgcca
accctagagg
tacaagatcc
tgccccaaca
gctgcttcta
ggtaataacg
aatgcctgeg
ccctggtcetg
ggcttccatg
acagacctgt
gatcaaaaat
ggtgaatatg
gggaagggtt
gtgtctgtcc
aaatcgtgtg
ttgaatctat
ctttgaatca
tgtgaagctg

tgtcagggga
ttgctgttec
tgaagaccca
gagtgaagag
cggcagtggc
atgaggacat
tcatgaagac
cccaggatct
aaatccccaa
ccttecgggg
ttgcagtgac
gggacctgac
aatgcctagc
agaattgttg
cagttccttt
tgctgaccca
ccagtagagc
ctgtgcccaa
tctatgcgge
gtggctcctg
ctgggtttta
tccactactt
atcataagaa
ttgatattgg
agctacacta
cggcatttgg
agaaggccat
tcttctttge
tgaaggaact
tggacaagtt
tgagggtcta
gagcaggagg
gatttgtcaa
gtaatttgta
caattaggat
tgtgctattc
tttgaagagg
ccttectgtg
actcaaattt
ttggaaagaa

cataaagcaa
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4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701

gattactcta
atttctttce
caaaaaagat
tgctatcagt
caggagaatt
tctttaaaaa
acttgaaagg
atgattgcge
aaaaagaaat
agcctgggtt
caattcccct
tcacgtcttce
gatctgcagc
ctctgctgag
tceccttttat
cactgtcaca

ggccatggag
aatgaaactg

SEQ ID NO:2

HOMO
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141

SAPIENS XANTHINE DEHYDROGENASE (XDH),

atgacagcag
gatccagaga
ctcggctgtg
ctgcagaaca
caccatgttg
gtgcaggaga
gtcatgagta
aatgccttcc
cggacctttg
atgaaccaga
ttcacgcccce
gacactcctc
accctcaagg
aacacggaga
ccagcctgga
gctgcttgcece
gcccaaaaga
caagtcaagt
ctcaaccccg

agaactgtcc

taatacaaaa
cttectecttt
tatgtttaat
cctggcatgg
gcttgagccc
aaattttttt
ctgaggtgga
cactgcactc
aaaaatgctg
ctcatcctag
tcctgtgatce
tgctttaaaa
tatctaaggc
atcacctcaa
tgctccaaat
tgccttcact
ggaggatagt
tcagctg

acaaattggt
caaccctttt
gagagggggg
agatcgtcca
cagtgacaac
gaattgccaa
tgtacacact
aaggaaatct
ccagggatgg
agaaagacca
tggatccaac
ggaagcagct
agctgctgga
ttggcattga
tccectgaget
ccctgagceat
cagaggtgtt
ctgtggcgtc
tgttcatggc

agatggacca

atccaaccaa
gaagagaata
ctttacattt
tggctcaccc
agcagtttga
aattagttgg
gagatcattt
ctgcctgagc
ctatcaaaat
ctctgtctct
cattttactg
gcctataaat
ttggttttct
gtttctgcgg
ggtgatttaa
gtataaatcc

ggaaatgata

tttectttgtg
ggcctacctg
ctgcggggcet
cttttctgcc
tgtggaagga
aagccacggc
gctccggaat
gtgccgetge
tggatgctgt
ctcagtcagce
ccaggagccc
gcgatttgaa
cctcaaggct
gatgaagttc
gaattcggta
tgtggaaaaa
cagaggggtc
cgttggaggg
cagtggggcc

caccttcttc

ctcaattatt
tttgtattcc
gaagccaaag
ctataatccc
gaccagcctg
tcttgatagt
gagctcagga
gactgagcaa
caagcccaac
tctgtctcta
caaacataag
atatgacctg
tactgtcata
ttggtaaaga
tccctacatg
aaccttctgc

tagttggact

aatggcagaa
agaagaaagt
tgcacagtga
aatgcctgcece
ataggaagca
tcccagtgeg
cagcccgagce
acaggctaca
ggaggagatg
ctctcgceccat
atttttcccc
ggggagcgtg
cagcaccctg
aagaatatgc
gaacatggac
accctggtgg
ctggagcagc
aacatcatca
aagctgacac

cctggctaca

26

gagcacgtac
aaatactctt
taatttccac
agcactttgg
ggcaacatag
gcatgcctgt
ggttgaggcet
gatcttgtct
cagaggtaga
tctttgtgat
ggttgcagta
aaaactccag
tgatacctgg
gaacaaggga
gtgctgggtg
cagagagaat

ggtgcttgat

CODING SEQUENCE

aggtggtgga
tggggctgag
tgctctccaa
tggccccceat
ccaagacgag
ggttctgcac
ccaccatgga
gacccatcct
ggaataatcc
ctttattcaa
cagagttgct
tgacgtggat
acgccaagct
tgtttcctat
ccgacggtat
atgctgttgc
tgcgctggtt
ctgccagccc
ttgtgtccag

gaaagaccct

aatgttctag
tgagtattta
ctagaaatga
gaggctaagg
agagctcctg
agtcccaact
gcagtgagct
ctgaagaaaa
agagccaaga
cttggactgt
aagggttgtc
ttacataaag
gtctaatgaa
agaacaaaca
gacaatgtgt
ctgtggttct

gtcactaata

(CDS)

gaaaaatgca
tggaaccaag
gtatgatcgt
ctgcteccttg
gctgcatcct
ccctggcatce
ggagattgag
ccagggcttc
aaattgctgc
accagaggag
gaggctgaaa
acaggcctca
ggtcgtgggg
gattgtctgce
ctcctttgga
taagcttcct
tgctgggaag
catctccgac
aggcaccagg
gctgagcccg
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1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601

gaggagatac
ttcaagcagg
ttattcaagc
aacagaacca
gagctgctgc
cctggtggca
ctgacagtcc
cccactttcg
ttccaagagg
ctggcagcgg
gagaatgagc
atagatacat
gttcctggga
gttacttgtg
agagctgccce
gatgctataa
aagaaggggt
gagcacttct
atggagctct
ttgggggttc
ggcaaggaga
ggccgceccctg
catcccttcecce
gaggtggacc
cgagctttat
ctgtgcaaaa
atgctcattg
gaggtgcgga
gagggtttca
cggaagagtg
ataattccca
ctacttcatg
caaggccttc
aagatttata
tctgtcageg
aggctggaac
gcctacatgg
tacagctttg
tctgaagtag
atggatgttg
gtccagggcecc

tgctctccat
cctcccggag
caggaaccac
tctcagccecet
aggacgtgtg
tggtggactt
ttcagaagct
ccagtgcaac
tgcccaaggg
acatgcaggc
tgtctctccg
cagaagctaa
gtaacataac
ttgggcatat
aaggggtgaa
agaacaactc
tttccgaagce
acctggagac
ttgtgtctac
cagcaaaccg
cccggagceac
tgcgatgcat
tggccagata
acttcagcaa
tccacatgga
ccaaccttcc
ccgagtgcectg
gaaaaaacct
ccttgcccag
aggttgacaa
ccaagtttgg
tgtacacaga
ataccaaaat
tcagcgagac
ctgacctcaa
cctacaagaa
acacagtgag
agactaactc
aaatcgactg
gctccagtct
ttggcctctt

agagatcccc
agaagatgac
agaggtacag
caagaccact
tgcaggactg
ccggtgcacc
gggccaagag
tttactgttt
tcagtctgag
ctctggtgag
gctggtcacc
gaaggttcca
tggaatttgt
cattggtgct
aatcacctat
cttttatgga
agataatgtt
tcactgcacc
acagaacacc
gattgtggtt
tgtggtgtcc
gctggaccgt
caaggttggce
tgtggggaac
caactgctat
ctccaacacg
gatgagtgaa
gtacaaagaa
atgctgggaa
gttcaacaag
aataagcttt
tggctctgtg
ggtccaggtg
aagcactaac
tggacaggcc
gaagaatccc
cttgtctgcce
agggaacccc
cctaacagga
aaaccctgcc

caccctagag

tacagcaggg
attgccaagg
gagctggccc
cagaggcagc
gcagaggagc
ctcaccctca
aacctggaag
cagaaagacc
gaggacatgg
gccgtgtact
agcacccggg
gggtttgttt
aatgatgaga
gtggttgctg
gaagaactac
cctgagctga
gtgtcagggg
attgctgttc
atgaagaccc
cgagtgaaga
acggcagtgg
gatgaggaca
ttcatgaaga
acccaggatc
aaaatcccca
gcctteccggg
gttgcagtga
ggggacctga
gaatgcctag
gagaattgtt
acagttcctt
ctgctgaccc
gccagtagag
actgtgccca
gtctatgcgg
agtggctcct
actgggtttt
ttccactact
gatcataaga
attgatattg

gagctacact

27

agggggagta
taaccagtgg
tttgctatgg
tttccaagcet
tgcatctgcc
gcttcttcett
acaagtgtgg
ccccagccga
tgggccggcece
gtgacgacat
cccacgccaa
gtttcatttc
cagtctttgc
acaccccgga
cagccattat
agatcgagaa
agatatacat
caaaaggcga
agagctttgt
gaatgggagg
ccctggcetge
tgctgataac
ctgggacagt
tctctcagag
acatccgggg
gctttggggg
cctgtgggat
cacacttcaa
caagctctca
ggaaaaagag
ttctgaatca
acggggggac
ctctgaaaat
acacctctcc
cttgtcagac
gggaagactg
atagaacacc
tcagctatgg
acctccgcecac
gacaggtgga

attcccccga

tttctcagca
catgagagtt
tggaatggcc
ctggaaggag
teccegatgece
caagttctac
taaactggac
tgtccagctc
cctgccccac
tcctcegcetac
gatcaagtcc
cgctgatgat
gaaggataag
acacacacag
cacaattgag
aggggaccta
cggtggccaa
ggcaggggag
tgcaaaaatg
aggctttgga
atataagacc
tggtggcaga
tgtggctcett
tattatggaa

cactgggcgg
gccecagggg
gcctgcagag
ccagaagctt
gtatcatgct
aggattgtgc
ggcaggagce
tgagatgggc
ccccacctet
cacggctgcce
catcttgaaa
ggtcacagct
caatctgggc
ggtggcttgce
agatattgtc
aggggcattt

ggggagcctg
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3661
3721
3781
3841
3901
3961

cacacccgtg
agggtgtccc
ggagagccgc
gcagctcgag
gccaccccgg

ggtgtcccag

SEQ ID NO:3

HOMO
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861

SAPIENS XANTHINE DEHYDROGENASE

atgacagcag
gatccagaga
ctcggcetgtg
ctgcagaaca
caccatgttg
gtgcaggaga
gtcatgagta
aatgccttcc
cggacctttg
atgaaccaga
ttcacgcccce
gacactcctc
accctcaagg
aacacggaga
ccagcctgga
gctgcttgcecce
gcccaaaaga
caagtcaagt
ctcaaccccg
agaactgtcc
gaggagatac
ttcaagcagg
ttattcaagc
aacagaacca
gagctgctgce
cctggtggca
ctgacagtcc
cccactttcg
ttccaagagg
ctggcagcgg
gagaatgagc

atagatacat

gccctagceac
tgctccgcga
ccctcecttect
ctcagcacac
agaagatccg

aaaactgcaa

acaaattggt
caaccctttt
gagagggggyg
agatcgtcca
cagtgacaac
gaattgccaa
tgtacacact
aaggaaatct
ccagggatgg
agaaagacca
tggatccaac
ggaagcagct
agctgctgga
ttggcattga
tccctgagcet
ccctgagcecat
cagaggtgtt
ctgtggcgtce
tgttcatggc
agatggacca
tgctctccat
cctcccggag
caggaaccac
tctcagccecct
aggacgtgtg
tggtggactt
ttcagaagct
ccagtgcaac
tgcccaaggg
acatgcaggc
tgtctctcceg

cagaagctaa

ctacaagatc
ctgccccaac
ggctgcttct
aggtaataac
caatgcctgc

accctggtct

tttctttgtg
ggcctacctg
ctgcggggcet
cttttctgcece
tgtggaagga
aagccacggc
gctccggaat
gtgccgcectge
tggatgctgt
ctcagtcagce
ccaggagccc
gcgatttgaa
cctcaaggct
gatgaagttc
gaattcggta
tgtggaaaaa
cagaggggtc
cgttggaggg
cagtggggcc
caccttcttc
agagatcccc
agaagatgac
agaggtacag
caagaccact
tgcaggactg
ccggtgcacc
gggccaagag
tttactgttt
tcagtctgag
ctctggtgag
gctggtcacc
gaaggttcca

(XDH) ,

ccggcatttg
aagaaggcca
atcttctttg
gtgaaggaac
gtggacaagt
gtgagggtct

aatggcagaa
agaagaaagt
tgcacagtga
aatgcctgcce
ataggaagca
tcccagtgeg
cagcccgagce
acaggctaca
ggaggagatg
ctctcgcecat
atttttcccc
ggggagcgtyg
cagcaccctg
aagaatatgc
gaacatggac
accctggtgg
ctggagcagc
aacatcatca
aagctgacac
cctggctaca
tacagcaggg
attgccaagg
gagctggccce
cagaggcagc
gcagaggagc
ctcaccctca
aacctggaag
cagaaagacc
gaggacatgg
gccgtgtact
agcacccggg

gggtttgttt

28

gcagcatccc
tctatgcatc
ccatcaaaga
tcttcegget
tcaccaccct

aa

aggtggtgga
tggggctgag
tgctctccaa
tggcccccecat
ccaagacgag
ggttctgcac
ccaccatgga
gacccatcct
ggaataatcc
ctttattcaa
cagagttgct
tgacgtggat
acgccaagct
tgtttcctat
ccgacggtat
atgctgttgc
tgcgctggtt
ctgccagccc
ttgtgtccag
gaaagaccct
agggggagta
taaccagtgg
tttgctatgg
tttccaagct
tgcatctgcece
gcttcttett
acaagtgtgg
ccccagccga
tgggccggece
gtgacgacat
cccacgccaa

gtttcatttc

cattgagttc
gaaggctgtt
tgccatcegt
agacagccct

gtgtgtcact

2211C>T VARIANT ALLELE

gaaaaatgca
tggaaccaag
gtatgatcgt
ctgctccttg
gctgcatcct
ccctggcecatc
ggagattgag
ccagggcttc
aaattgctgc
accagaggag
gaggctgaaa
acaggcctca
ggtcgtgggg
gattgtctgc
ctcctttgga
taagcttcct
tgctgggaag
catctccgac
aggcaccagg
gctgagcccg
tttctcagca
catgagagtt
tggaatggcc
ctggaaggag
tceccgatgee
caagttctac
taaactggac
tgtccagctc
cctgccccac
tcctegcetac
gatcaagtcc

cgctgatgat
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1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

gttcctggga
gttacttgtg
agagctgccc
gatgctataa
aagaaggggt
gagcacttct
atggagctct
ttgggggttc
ggcaaggaga
ggccgceccctg
catcccttcece
gaggtggacc
cgagctttat
ctgtgcaaaa
atgctcattg
gaggtgcgga
gagggtttca
cggaagagtg
ataattccca
ctacttcatg
caaggccttc
aagatttata
tctgtcagcg
aggctggaac
gcctacatgg
tacagctttg
tctgaagtag
atggatgttg
gtccagggcc
cacacccgtg
agggtgtccce
ggagagccgce
gcagctcgag
gccaccccgg

ggtgtcccag

SEQ ID NO:4

HOMO
1

61
121

SAPIENS XANTHINE DEHYDROGENASE

gtaacataac
ttgggcatat
aaggggtgaa
agaacaactc
tttccgaagce
acctggagac
ttgtgtctac
cagcaaaccyg
cccggagcac
tgcgatgcat
tggccagata
acttcagcaa
tccacatgga
ccaaccttcc
ccgagtgctg
gaaaaaacct
ccttgcccag
aggttgacaa
ccaagtttgg
tgtacacaga
ataccaaaat
tcagcgagac
ctgacctcaa
cctacaagaa
acacagtgag
agactaactc
aaatcgactg
gctccagtct
ttggcctcett
gccctagcac
tgctccgecga
ccctcttect
ctcagcacac
agaagatccg

aaaactgcaa

tggaatttgt
cattggtgct
aatcacctat
cttttatgga
agataatgtt
tcactgcacc
acagaacacc
gattgtggtt
tgtggtgtcc
gctggaccgt
caaggttggc
tgtggggaac
caactgctat
ctccaacacg
gatgagtgaa
gtacaaagaa
atgctgggaa
gttcaacaag
aataagcttt
tggctctgtg
ggtccaggtg
aagcactaac
tggacaggcc
gaagaatccc
cttgtctgcce
agggaacccc
cctaacagga
aaaccctgcce
caccctagag
ctacaagatc
ctgccccaac
ggctgcttct
aggtaataac
caatgcctgc

accctggtct

(XDH),

aatgatgaga
gtggttgctg
gaagaactac
cctgagctga
gtgtcagggg
attgctgttc
atgaagaccc
cgagtgaaga
acggcagtgg
gatgaggaca
ttcatgaaga
acccaggatc
aaaatcccca
gccttccggag
gttgcagtga
ggggacctga
gaatgcctag
gagaattgtt
acagttcctt
ctgctgaccc
gccagtagag
actgtgccca
gtctatgcgg
agtggctcct
actgggtttt
ttccactact
gatcataaga
attgatattg
gagctacact
ccggcatttg
aagaaggcca
atcttctttg
gtgaaggaac
gtggacaagt
gtgagggtct

cagtctttgc
acaccccgga
cagccattat
agatcgagaa
agatatacat
caaaaggcga
agagctttgt
gaatgggagg
ccctggcectgce
tgctgataac
ctgggacagt
tctctcagag
acatccgggg
gctttggggg
cctgtgggat
cacacttcaa
caagctctca
ggaaaaagag
ttctgaatca
acggggggac
ctctgaaaat
acacctctcc
cttgtcagac
gggaagactg
atagaacacc
tcagctatgg
acctccgceac
gacaggtgga
attcccccga
gcagcatccc
tctatgcatc
ccatcaaaga
tcttccggcet
tcaccaccct

aa

gaaggataag
acacacacag
cacaattgag
aggggaccta
tggtggccaa
ggcaggggag
tgcaaaaatg
aggctttgga
atataagacc
tggtggcaga
tgtggctctt
tattatggaa
cactgggcgg
gcceccagggyg
gcctgcagag
ccagaagctt
gtatcatgct
aggattgtgce
ggcaggagcece
tgagatgggc
ccccacctcet
cacggctgcc
catcttgaaa
ggtcacagct
caatctgggce
ggtggcttgce
agatattgtc
aggggcattt
ggggagcctg
cattgagttc
gaaggctgtt
tgccatccgt
agacagccct

gtgtgtcact

3030T>C VARIANT ALLELE

atgacagcag acaaattggt tttctttgtg aatggcagaa aggtggtgga gaaaaatgca

gatccagaga caaccctttt ggcctacctg agaagaaagt tggggctgag tggaaccaag

ctcggctgtg gagagggggg ctgcggggct tgcacagtga tgctctccaa gtatgatcgt

29



10

15

20

25

30

35

40

181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581

ctgcagaaca
caccatgttg
gtgcaggaga
gtcatgagta
aatgccttcc
cggacctttg
atgaaccaga
ttcacgcccce
gacactcctc
accctcaagg
aacacggaga
ccagcctgga
gctgcttgee
gcccaaaaga
caagtcaagt
ctcaaccccg
agaactgtcc
gaggagatac
ttcaagcagg
ttattcaagc
aacagaacca
gagctgctgc
cctggtggca
ctgacagtcc
cccactttceg
ttccaagagg
ctggcagcgg
gagaatgagc
atagatacat
gttcctggga
gttacttgtg
agagctgccc
gatgctataa
aagaaggggt
gagcacttct
atggagctct
ttgggggttc
ggcaaggaga
ggccgcecectg

catcccttcc

gaggtggacc

agatcgtcca
cagtgacaac
gaattgccaa
tgtacacact
aaggaaatct
ccagggatgg
agaaagacca
tggatccaac
ggaagcagct
agctgctgga
ttggcattga
tcecctgaget
ccctgagcat
cagaggtgtt
ctgtggcgtc
tgttcatggc
agatggacca
tgctctcecat
cctceccggag
caggaaccac
tctcagccect
aggacgtgtg
tggtggactt
ttcagaagct
ccagtgcaac
tgcccaaggg
acatgcaggce
tgtctctccg
cagaagctaa
gtaacataac
ttgggcatat
aaggggtgaa
agaacaactc
tttccgaagce
acctggagac
ttgtgtctac
cagcaaaccg
cccggagcac
tgcgatgcat
tggccagata

acttcagcaa

cttttctgcc
tgtggaagga
aagccacggc
gctccggaat
gtgccgetgce
tggatgctgt
ctcagtcagc
ccaggagcce
gcgatttgaa
cctcaaggct
gatgaagttc
gaattcggta
tgtggaaaaa

cagaggggtc
cgttggaggg
cagtggggcc
caccttcttc
agagatcccc
agaagatgac
agaggtacag
caagaccact
tgcaggactg
ccggtgcacc
gggccaagag
tttactgttt
tcagtctgag
ctctggtgag
gctggtcacc
gaaggttcca
tggaatttgt
cattggtgct
aatcacctat
cttttatgga
agataatgtt
tcactgcacc
acagaacacc
gattgtggtt
tgtggtgtcc
gctggaccgt
caaggttggc
tgtggggaac

aatgcctgcc
ataggaagca
tcccagtgeg
cagcccgagc
acaggctaca
ggaggagatg
ctctcgccat
atttttcccc
ggggagcgtg
cagcaccctg
aagaatatgc
gaacatggac
accctggtgg
ctggagcagc
aacatcatca
aagctgacac
cctggctaca
tacagcaggg
attgccaagg
gagctggccce
cagaggcagc
gcagaggagc
ctcaccctca
aacctggaag
cagaaagacc
gaggacatgg
gccgtgtact
agcacccggg
gggtttgttt
aatgatgaga
gtggttgcetg
gaagaactac
cctgagctga
gtgtcagggg
attgctgttec
atgaagaccc
cgagtgaaga
acggcagtgg
gatgaggaca
ttcatgaaga

acccaggatc

30

tggcccccat
ccaagacgag
ggttctgcac
ccaccatgga
gacccatcct
ggaataatcc
ctttattcaa
cagagttgct
tgacgtggat
acgccaagct
tgtttcctat
ccgacggtat
atgctgttgc
tgcgectggtt
ctgccagccce
ttgtgtccag
gaaagaccct
agggggagta
taaccagtgg
tttgctatgg
tttccaagct
tgcatctgcc
gcttcecttcett
acaagtgtgg
ccccagcecga
tgggcceggec
gtgacgacat
cccacgccaa
gtttcatttc
cagtctttgce
acaccccgga
cagccattat
agatcgagaa
agatatacat
caaaaggcga
agagctttgt
gaatgggagg
ccctggetge
tgctgataac
ctgggacagt
tctctcagag

ctgctccttg
gctgcatcct
ccctggcecatc
ggagattgag
ccagggcttc
aaattgctgc
accagaggag
gaggctgaaa
acaggcctca
ggtcgtgggg
gattgtctgc
ctcctttgga
taagcttcct
tgctgggaag
catctccgac
aggcaccagg
gctgagccceg
tttctcagca
catgagagtt
tggaatggcc
ctggaaggag
tcececgatgece
caagttctac
taaactggac
tgtccagctc
cctgccccac
tcctcgcetac
gatcaagtcc
cgctgatgat
gaaggataag
acacacacag
cacaattgag
aggggaccta
cggtggccaa
ggcaggggag
tgcaaaaatg
aggctttgga
atataagacc
tggtggcaga
tgtggctcett
tattatggaa
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2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

cgagctttat
ctgtgcaaaa
atgctcattg
gaggtgcgga
gagggtttca
cggaagagtg
ataattccca
ctacttcatg
caaggccttc
aagatttata
tctgtcagceg
aggctggaac
gcctacatgg
tacagctttg
tctgaagtag
atggatgttg
gtccagggcc
cacacccgtg
agggtgtccce
ggagagccgc
gcagctcgag
gccacccegg

ggtgtcccag

SEQ ID NO:5

HOMO SAPIENS XANTHINE DEHYDROGENASE (XDH),

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841

atgacagcag
gatccagaga
ctcggctgtg
ctgcagaaca
caccatgttg
gtgcaggaga
gtcatgagta
aatgccttcec
cggacctttg
atgaaccaga
ttcacgccce
gacactcctc
accctcaagg
aacacggaga

ccagcctgga

tccacatgga
ccaaccttcc
ccgagtgctg
gaaaaaacct
ccttgccecag
aggttgacaa
ccaagtttgg
tgtacacaga
ataccaaaat
tcagcgagac
ctgacctcaa
cctacaagaa
acacagtgag
agactaactc
aaatcgactg
gctccagtct
ttggcctcett
gccctagcac
tgctcecgega
ccctcettect
ctcagcacac
agaagatccg

aaaactgcaa

acaaattggt
caaccctttt
gagagggggg
agatcgtcca
cagtgacaac
gaattgccaa
tgtacacact
aaggaaatct
ccagggatgg
agaaagacca
tggatccaac
ggaagcagct
agctgctgga
ttggcattga
tcectgaget

caactgctat
ctccaacacg
gatgagtgaa
gtacaaagaa
atgctgggaa
gttcaacaag
aataagcttc
tggctctgtg
ggtccaggtg
aagcactaac
tggacaggcc
gaagaatccc
cttgtctgce
agggaacccc
cctaacagga
aaaccctgcc
caccctagag
ctacaagatc
ctgccccaac
ggctgcttct
aggtaataac
caatgcctgce

accctggtcet

tttctttgtg
ggcctacctg
ctgcggggcet
cttttctgce
tgtggaagga
aagccacggc
gctccggaat
gtgccgetge
tggatgctgt
ctcagtcagc
ccaggagccc
gcgatttgaa
cctcaaggct
gatgaagttc
gaattcggta

aaaatcccca
gccttccggg
gttgcagtga
ggggacctga
gaatgcctag
gagaattgtt
acagttcctt
ctgctgaccc
gccagtagag
actgtgccca
gtctatgcgg
agtggctcct
actgggtttt
ttccactact
gatcataaga
attgatattg
gagctacact
ccggcatttg
aagaaggcca
atcttctttg
gtgaaggaac
gtggacaagt
gtgagggtct

aatggcagaa
agaagaaagt
tgcacagtga
aatgcctgcce
ataggaagca
tcccagtgeg
cagcccgagce
acaggctaca
ggaggagatg
ctctcgccat
atttttcccc
ggggagcgtg
cagcaccctg
aagaatatgc

gaacatggac

31

acatccgggg
gctttggggg
cctgtgggat
cacacttcaa
caagctctca

ggaaaaagag
ttctgaatca
acggggggac
ctctgaaaat
acacctctcc
cttgtcagac
gggaagactg
atagaacacc
tcagctatgg
acctccgcecac
gacaggtgga
attcccceccga
gcagcatccc
tctatgcatc
ccatcaaaga
tcttececgget
tcaccaccct

aa

aggtggtgga
tggggctgag
tgctctccaa
tggcccccecat
ccaagacgag
ggttctgcac
ccaccatgga
gacccatcct
ggaataatcc
ctttattcaa
cagagttgct
tgacgtggat
acgccaagct
tgtttcctat
ccgacggtat

cactgggcgg
gcccecagggyg
gcctgcagag
ccagaagctt
gtatcatgct
aggattgtgc
ggcaggagcc
tgagatgggce
ccccacctcet
cacggctgcc
catcttgaaa
ggtcacagct
caatctgggc
ggtggcttgce
agatattgtc
aggggcattt
ggggagcctg
cattgagttc
gaaggctgtt
tgccatccgt
agacagccct

gtgtgtcact

837C>T VARIANT ALLELE

gaaaaatgca
tggaaccaag
gtatgatcgt
ctgctccttg
gctgcatcct
ccctggceatc
ggagattgag
ccagggcttc
aaattgctgce
accagaggag
gaggctgaaa
acaggcctca
ggtcgtgggg
gattgtttgc
ctcctttgga
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901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301

gctgcttgcece
gcccaaaaga
caagtcaagt
ctcaaccccg
agaactgtcc
gaggagatac
ttcaagcagg
ttattcaagc
aacagaacca
gagctgctgc
cctggtggca
ctgacagtcc
cccactttcg
ttccaagagg
ctggcagcgg
gagaatgagc
atagatacat
gttcctggga
gttacttgtg
agagctgccc
gatgctataa
aagaaggggt
gagcacttct
atggagctct
ttgggggttc
ggcaaggaga
ggccgccectg
catcccttcc
gaggtggacc
cgagctttat
ctgtgcaaaa
atgctcattg
gaggtgcgga
gagggtttca
cggaagagtg
ataattccca
ctacttcatg
caaggccttc
aagatttata
tctgtcagcg
aggctggaac

ccctgagcecat
cagaggtgtt
ctgtggcgtce
tgttcatggce
agatggacca
tgctctccat
cctcccggag
caggaaccac
tctcagccct
aggacgtgtg
tggtggactt
ttcagaagct
ccagtgcaac
tgcccaaggg
acatgcaggc
tgtctctceg
cagaagctaa
gtaacataac
ttgggcatat
aaggggtgaa
agaacaactc
tttccgaagc
acctggagac
ttgtgtctac
cagcaaaccg
cccggagcac
tgcgatgcat
tggccagata
acttcagcaa
tccacatgga
ccaaccttcc
ccgagtgctg
gaaaaaacct
ccttgcccag
aggttgacaa
ccaagtttgg
tgtacacaga
ataccaaaat
tcagcgagac
ctgacctcaa

cctacaagaa

tgtggaaaaa
cagaggggtc
cgttggaggg
cagtggggcc
caccttcttc
agagatcccc
agaagatgac
agaggtacag
caagaccact
tgcaggactg
ccggtgcacce
gggccaagag
tttactgttt
tcagtctgag
ctctggtgag
gctggtcacc
gaaggttcca
tggaatttgt
cattggtgct
aatcacctat
cttttatgga
agataatgtt
tcactgcacc
acagaacacc
gattgtggtt
tgtggtgtcc
gctggaccgt
caaggttggc
tgtggggaac
caactgctat
ctccaacacg
gatgagtgaa
gtacaaagaa
atgctgggaa
gttcaacaag
aataagcttt
tggctctgtg
ggtccaggtg
aagcactaac
tggacaggcc

gaagaatccc

accctggtgg
ctggagcagc
aacatcatca
aagctgacac
cctggctaca
tacagcaggg
attgccaagg
gagctggccc
cagaggcagc
gcagaggagc
ctcaccctca
aacctggaag
cagaaagacc
gaggacatgg
gccgtgtact
agcacccggg
gggtttgttt
aatgatgaga
gtggttgctg
gaagaactac
cctgagctga
gtgtcagggg
attgctgttc
atgaagaccc
cgagtgaaga
acggcagtgg
gatgaggaca
ttcatgaaga
acccaggatc
aaaatcccca
gcctteceggg
gttgcagtga
ggggacctga
gaatgcctag
gagaattgtt
acagttcctt
ctgctgaccc
gccagtagag
actgtgccca
gtctatgcgg
agtggctcct

32

atgctgttgc
tgcgcectggtt
ctgccagccc
ttgtgtccag
gaaagaccct
agggggagta
taaccagtgg
tttgctatgg
tttccaagct
tgcatctgcc
gcttcttett
acaagtgtgg
ccccagccga
tgggccggcec
gtgacgacat
cccacgccaa
gtttcatttc
cagtctttgc
acaccccgga
cagccattat
agatcgagaa
agatatacat
caaaaggcga
agagctttgt
gaatgggagg
ccctggcetge
tgctgataac
ctgggacagt
tctctcagag
acatccgggg
gctttggggg
cctgtgggat
cacacttcaa
caagctctca
ggaaaaagag
ttctgaatca
acggggggac
ctctgaaaat
acacctctcc

cttgtcagac
gggaagactg

taagcttcct
tgctgggaag
catctccgac
aggcaccagg
gctgagcccg
tttctcagca
catgagagtt
tggaatggcce
ctggaaggag
tccecgatgcece
caagttctac
taaactggac
tgtccagctc
cctgccccecac
tcctcgcectac
gatcaagtcc
cgctgatgat
gaaggataag
acacacacag
cacaattgag
aggggaccta
cggtggccaa
ggcaggggag
tgcaaaaatg
aggctttgga
atataagacc
tggtggcaga
tgtggctctt
tattatggaa
cactgggcgg
gccccagggyg
gcctgcagag
ccagaagctt
gtatcatgct
aggattgtgc
ggcaggagcec
tgagatgggc
ccccacctct
cacggctgcc
catcttgaaa

ggtcacagct
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3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

gcctacatgg
tacagctttg
tctgaagtag
atggatgttg
gtccagggcc
cacacccgtg
agggtgtccc
ggagagccgce
gcagctcgag
gccaccccgg

ggtgtcccag

SEQ ID NO:6

HOMO
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561

SAPIENS XANTHINE DEHYDROGENASE

atgacagcag
gatccagaga
ctcggctgtg
ctgcagaaca
caccatgttg
gtgcaggaga
gtcatgagta
aatgccttcc
cggacctttg
atgaaccaga
ttcacgccce
gacactcctc
accctcaagg
aacacggaga
ccagcctgga
gctgcttgcece
gcccaaaaga
caagtcaagt
ctcaaccccg
agaactgtcc
gaggagatac
ttcaagcagg
ttattcaagc
aacagaacca
gagctgctgce
cctggtggca

ctgacagtcc

acacagtgag
agactaactc
aaatcgactg
gctccagtct
ttggcctett
gccctagcac
tgctccgega
ccctcettcect
ctcagcacac
agaagatccg

aaaactgcaa

acaaattggt
caaccctttt
gagagggggyg
agatcgtcca
cagtgacaac
gaattgccaa
tgtacacact
aaggaaatct
ccagggatgg
agaaagacca
tggatccaac
ggaagcagct
agctgctgga
ttggcattga
tcecctgaget
ccctgagcecat
cagaggtgtt
ctgtggcgtc
tgttcatggce
agatggacca
tgctctccat
cctccecggag
caggaaccac
tctcagccect
aggacgtgtg
tggtggactt
ttcagaagct

cttgtctgcc
agggaacccc
cctaacagga
aaaccctgcc
caccctagag
ctacaagatc
ctgccccaac
ggctgcttct
aggtaataac
caatgcctgce

accctggtct

tttctttgtg
ggcctacctg
ctgcgggget
cttttctgece
tgtggaagga
aagccacggc
gctccggaat
gtgcecgctge
tggatgctgt
ctcagtcagce
ccaggagccc
gcgatttgaa
cctcaaggct
gatgaagttc
gaattcggta
tgtggaaaaa
cagaggggtc
cgttggaggg
cagtggggcc
caccttcttce
agagatcccc
agaagatgac
agaggtacag
caagaccact
tgcaggactg
ccggtgcacc

gggccaagag

(XDH),

actgggtttt
ttccactact
gatcataaga
attgatattg
gagctacact
ccggcatttg
aagaaggcca
atcttctttg
gtgaaggaac
gtggacaagt
gtgagggtct

aatggcagaa
agaagaaagt
tgcacagtga
aatgcctgcc
ataggaagca
tcccagtgeg
cagcccgagce
acaggctaca
ggaggagatg
ctctecgecat
atttttcccc
ggggagcgtg
cagcaccctg
aagaatatgc
gaacatggac
accctggtgg
ctggagcagc
aacatcatca
aagctgacac
cctggctaca
tacagcaggg
attgccaagg
gagctggccc
cagaggcagc
gcagaggagce
ctcaccctca

aacctggaag

33

atagaacacc
tcagctatgg
acctccgcecac
gacaggtgga
attcccccga
gcagcatccc
tctatgcatc
ccatcaaaga
tcttecegget
tcaccaccct

aa

aggtggtgga
tggggctgag
tgctctccaa
tggccecceccececat
ccaagacgag
ggttctgcac
ccaccatgga
gacccatcct
ggaataatcc
ctttattcaa
cagagttgct
tgacgtggat
acgccaagct
tgtttecctat
ccgacggtat
atgctgttgce
tgcgetggtt
ctgccagcce
ttgtgtccag
gaaagaccct
agggggagta
taaccagtgg
tttgctatgg
tttccaagct
tgcatctgcece
gcttecttcett
acaagtgtgg

caatctgggc
ggtggcttgce
agatattgtc
aggggcattt
ggggagcctg
cattgagttc
gaaggctgtt
tgccatccegt
agacagccct

gtgtgtcact

3717G>A VARIANT ALLELE

gaaaaatgca
tggaaccaag
gtatgatcgt
ctgctccttg
gctgcatcct
ccctggecatce
ggagattgag
ccagggcttc
aaattgctgc
accagaggag
gaggctgaaa
acaggcctca
ggtcgtgggg
gattgtctgce
ctcctttgga
taagcttcct
tgctgggaag
catctccgac
aggcaccagg
gctgagcceccg
tttctcagca
catgagagtt
tggaatggcc
ctggaaggag
tccecgatgec
caagttctac

taaactggac



10

15

20

25

30

35

40

1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

cccactttecg
ttccaagagg
ctggcagcgg
gagaatgagc
atagatacat
gttcctggga
gttacttgtg
agagctgccc
gatgctataa
aagaaggggt
gagcacttct
atggagctct
ttgggggttc
ggcaaggaga
ggccgccctg
catcccttce
gaggtggacc
cgagctttat
ctgtgcaaaa
atgctcattg
gaggtgcgga
gagggtttca
cggaagagtg
ataattccca
ctacttcatg
caaggccttc
aagatttata
tctgtcagceg
aggctggaac
gcctacatgg
tacagctttg
tctgaagtag
atggatgttg
gtccagggcc
cacacccegtg
agggtgtccc
ggagagccge
gcagctcgag
gccaccccegg

ggtgtcccag

ccagtgcaac
tgcccaaggg
acatgcaggc
tgtctctccecg
cagaagctaa
gtaacataac
ttgggcatat
aaggggtgaa
agaacaactc
tttccgaage
acctggagac
ttgtgtctac
cagcaaaccg
cccggagcac
tgcgatgcat
tggccagata
acttcagcaa
tccacatgga
ccaaccttcc
ccgagtgctg
gaaaaaacct
ccttgcccag
aggttgacaa
ccaagtttgg
tgtacacaga
ataccaaaat
tcagcgagac
ctgacctcaa
cctacaagaa
acacagtgag
agactaactc
aaatcgactg
gctccagtcet
ttggcctett
gccctagcac
tgctccgcga
ccctcttect
ctcagcacac
agaagatccg

aaaactgcaa

tttactgttt
tcagtctgag
ctctggtgag
gctggtcacc
gaaggttcca
tggaatttgt
cattggtgct
aatcacctat
cttttatgga
agataatgtt
tcactgcacc
acagaacacc
gattgtggtt
tgtggtgtcc
gctggaccgt
caaggttggc
tgtggggaac
caactgctat
ctccaacacg
gatgagtgaa
gtacaaagaa
atgctgggaa
gttcaacaag
aataagcttt
tggctctgtg
ggtccaggtg
aagcactaac
tggacaggcc
gaagaatccc
cttgtctgcc
agggaacccc
cctaacagga
aaaccctgcc
caccctagag
ctacaagatc
ctgccccaac
ggctgcttct
aggtaataac
caatgcctge

accctggtct

cagaaagacc
gaggacatgg
gccgtgtact
agcacccggg
gggtttgttt
aatgatgaga
gtggttgctg
gaagaactac
cctgagctga
gtgtcagggg
attgctgttc
atgaagaccc
cgagtgaaga
acggcagtgg
gatgaggaca
ttcatgaaga
acccaggatc
aaaatcccca
gccttcecggg
gttgcagtga
ggggacctga
gaatgcctag
gagaattgtt
acagttcctt
ctgctgaccc
gccagtagag
actgtgccca
gtctatgcgg
agtggctcct
actgggtttt
ttccactact
gatcataaga
attgatattg
gagctacact
ccggcatttg
aagaaggcca
atcttctttg
gtgaaggaac
gtggacaagt
gtgagggtct

34

ccccagccga
tgggeccggcec
gtgacgacat
cccacgccaa
gtttcatttc
cagtctttgc
acaccccgga
cagccattat
agatcgagaa
agatatacat
caaaaggcga
agagctttgt
gaatgggagg
ccctggetge
tgctgataac
ctgggacagt
tctctcagag
acatcecgggg
gctttggggg
cctgtgggat
cacacttcaa
caagctctca
ggaaaaagag
ttctgaatca
acggggggac
ctctgaaaat
acacctctcc
cttgtcagac
gggaagactg
atagaacacc
tcagctatgg
acctccgcac
gacaggtgga
attccceccga
gcagcatccc
tctatgcatc
ccatcaaaga
tcttcegget
tcaccaccct

aa

tgtccagcte
cctgcccecac
tcctegcetac
gatcaagtcc
cgctgatgat
gaaggataag
acacacacag
cacaattgag
aggggaccta
cggtggccaa
ggcaggggag

tgcaaaaatg
aggctttgga
atataagacc
tggtggcaga
tgtggctctt
tattatggaa
cactgggcgg
gccccagggyg
gcctgcagag
ccagaagctt
gtatcatgct
aggattgtgc
ggcaggagcc
tgagatgggc
ccccacctcet
cacggctgcc
catcttgaaa
ggtcacagct
caatctgggc
ggtggcttge
agatattgtc
aggggcattt
ggggagcctg
cattgaattc
gaaggctgtt
tgccatcegt
agacagccct

gtgtgtcact
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SEQ ID NO:7

HOMO
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
216l
2221
2281

SAPIENS XANTHINE DEHYDROGENASE (XDH),

atgacagcag
gatccagaga
ctcggctgtg
ctgcagaaca
caccatgttg
gtgcaggaga
gtcatgagta
aatgccttcc
cggacctttg
atgaaccaga
ttcacgcccece
gacactcctc
accctcaagg
aacacggaga
ccagcctgga
gctgcttgcee
gcccaaaaga
caagtcaagt
ctcaaccccg
agaactgtcc
gaggagatac
ttcaagcagg
ttattcaagc
aacagaacca
gagctgctgce
cctggtggca
ctgacagtcc
cccactttcg
ttccaagagg
ctggcagcgg
gagaatgagc
atagatacat
gttcctggga
gttacttgtg
agagctgccce
gatgctgtaa
aagaaggggt
gagcacttct
atggagctct

acaaattggt
caaccctttt
gagaggggygyg
agatcgtcca
cagtgacaac
gaattgccaa
tgtacacact
aaggaaatct
ccagggatgg
agaaagacca
tggatccaac
ggaagcagct
agctgctgga
ttggcattga
tcccectgagcet
ccctgagcecat
cagaggtgtt
ctgtggcgtc
tgttcatggce
agatggacca
tgctctccat
cctceccggag
caggaaccac
tctcagcccect
aggacgtgtg
tggtggactt
ttcagaagct
ccagtgcaac
tgcccaaggg
acatgcaggc
tgtctctccg
cagaagctaa
gtaacataac
ttgggcatat

]

aaggggtgaa

agaacaactc
tttccgaagce
acctggagac

ttgtgtctac

tttectttgtg
ggcctacctg
ctgcggggcet
cttttctgcc
tgtggaagga
aagccacggc
gctccggaat
gtgccgcectge
tggatgctgt
ctcagtcagce
ccaggagccce
gcgatttgaa
cctcaaggct
gatgaagttc
gaattcggta
tgtggaaaaa
cagaggggte
cgttggaggg
cagtggggcc
caccttctte
agagatcccc
agaagatgac
agaggtacag
caagaccact
tgcaggactg
ccggtgcacc
gggccaagag
tttactgttt
tcagtctgag
ctctggtgag
gctggtcacc
gaaggttcca
tggaatttgt
cattggtgct
aatcacctat
cttttatgga
agataatgtt
tcactgcacc

acagaacacc

aatggcagaa
agaagaaagt
tgcacagtga
aatgcctgcce
ataggaagca
tcccagtgceg
cagcccgagce
acaggctaca
ggaggagatg
ctctcgccat
atttttcccce
ggggagcgtg
cagcaccctg
aagaatatgc
gaacatggac
accctggtgg
ctggagcagc
aacatcatca
aagctgacac
cctggctaca
tacagcaggg
attgccaagg
gagctggccc
cagaggcagc
gcagaggagce
ctcaccctca
aacctggaag
cagaaagacc
gaggacatgg
gccgtgtact
agcacccggg
gggtttgttt
aatgatgaga
gtggttgctg
gaagaactac
cctgagctga
gtgtcagggg
attgctgttc

atgaagaccc

35

aggtggtgga
tggggctgag
tgctctccaa
tggcccccat
ccaagacgag
ggttctgcac
ccaccatgga
gacccatcct
ggaataatcc
ctttattcaa
cagagttgct
tgacgtggat
acgccaagct
tgtttcctat
ccgacggtat
atgctgttgce
tgcgctggtt
ctgccagccecce
ttgtgtccag
gaaagaccct
agggggagta
taaccagtgg
tttgctatgg
tttccaagcect
tgcatctgcc
gcttettett
acaagtgtgg
ccccagcecga
tgggccggec
gtgacgacat
cccacgccaa
gtttcattte
cagtctttgc
acaccccgga
cagccattat
agatcgagaa
agatatacat
caaaaggcga

agagctttgt

2107A>G VARIANT ALLELE

gaaaaatgca
tggaaccaag
gtatgatcgt
ctgctccttg
gctgcatcct
ccctggecatce
ggagattgag
ccagggcttc
aaattgctgc
accagaggag
gaggctgaaa
acaggcctca
ggtcgtgggg
gattgtctgc
ctcctttgga
taagcttcct
tgctgggaag
catctccgac
aggcaccagg
gctgagcecceg
tttctcagca
catgagagtt
tggaatggcc
ctggaaggag
tccegatgcece
caagttctac
taaactggac
tgtccagctc
cctgccccac
tcctecgcetac
gatcaagtcc
cgctgatgat
gaaggataag
acacacacag
cacaattgag
aggggaccta
cggtggccaa
ggcaggggag

tgcaaaaatg



10

15

20

25

30

35

40

2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

ttgggggttc
ggcaaggaga
ggccgccectg
catcccttcce
gaggtggacc
cgagctttat
ctgtgcaaaa
atgctcattg
gaggtgcgga
gagggtttca
cggaagagtg
ataattccca
ctacttcatg
caaggccttc
aagatttata
tctgtcagecg
aggctggaac
gcctacatgg
tacagctttg
tctgaagtag
atggatgttg
gtccagggcc
cacacccgtg
agggtgtccce
ggagagccgce
gcagctcgag
gccaccccgg

ggtgtcccag

SEQ ID NO:8

HOMO
1
61
121
181
241
301
361
421
481
541

SAPIENS XANTHINE DEHYDROGENASE (XDH),

atgacagcag
gatccagaga
ctcggctgtg
ctgcagaaca
caccatgttg
gtgcaggaga
gtcatgagta
aatgccttcc
cggacctttg

atgaaccaga

cagcaaaccqg
cccggagcac
tgcgatgcat
tggccagata
acttcagcaa
tccacatgga
ccaaccttcc
ccgagtgctg
gaaaaaacct
ccttgcccag
aggttgacaa
ccaagtttgg
tgtacacaga
ataccaaaat
tcagcgagac
ctgacctcaa
cctacaagaa
acacagtgag
agactaactc
aaatcgactg
gctccagtct
ttggcctctt
gccctagceac
tgctccgega
ccctcttect
ctcagcacac
agaagatccg

aaaactgcaa

acaaattggt
caaccctttt
gagagggggg
agatcgtcca
cagtgacaac
gaattgccaa
tgtacacact
aaggaaatct

ccagggatgg

agaaagacca

gattgtggtt
tgtggtgtcc
gctggaccgt
caaggttggc
tgtggggaac
caactgctat
ctccaacacg
gatgagtgaa
gtacaaagaa
atgctgggaa
gttcaacaag
aataagcttt
tggctctgtg
ggtccaggtg
aagcactaac
tggacaggcc
gaagaatccc
cttgtctgcece
agggaacccc
cctaacagga
aaaccctgcc
caccctagag
ctacaagatc
ctgccccaac
ggctgcttct
aggtaataac
caatgcctgc

accctggtct

cgagtgaaga
acggcagtgg
gatgaggaca
ttcatgaaga
acccaggatc
aaaatcccca
gccttceecggg
gttgcagtga
ggggacctga
gaatgcctag
gagaattgtt
acagttcctt
ctgctgaccc
gccagtagag
actgtgccca
gtctatgcgg
agtggctcct
actgggtttt
ttccactact
gatcataaga
attgatattg
gagctacact
ccggcatttg
aagaaggcca
atcttctttg
gtgaaggaac
gtggacaagt
gtgagggtct

gaatgggagg
ccctggetge
tgctgataac
ctgggacagt
tctctcagag
acatccgggg
gctttggggg
cctgtgggat
cacacttcaa
caagctctca

ggaaaaagag
ttctgaatca
acggggggac
ctctgaaaat
acacctctcc
cttgtcagac
gggaagactg
atagaacacc
tcagctatgg
acctccgcac
gacaggtgga
attcccccga
gcagcatccc
tctatgcatc
ccatcaaaga
tcttcegget
tcaccaccct

aa

aggctttgga
atataagacc
tggtggcaga
tgtggctctt
tattatggaa

cactgggcgg
gccccagggyg
gcctgcagag
ccagaagctt
gtatcatgct
aggattgtgc
ggcaggagcc
tgagatgggc
ccccacctcect
cacggctgcc
catcttgaaa
ggtcacagct
caatctgggc
ggtggcttge
agatattgtc
aggggcattt
ggggagcctg
cattgagttc
gaaggctgtt
tgccatccgt
agacagccct

gtgtgtcact

1936A>G VARIANT ALLELE

tttctttgtg aatggcagaa aggtggtgga gaaaaatgca

ggcctacctg

ctgcggggcet
cttttctgec
tgtggaagga
aagccacggc
gctccggaat
gtgccgcetge
tggatgctgt

ctcagtcagc

agaagaaagt
tgcacagtga
aatgcctgce
ataggaagca
tccecagtgeg
cagcccgagce
acaggctaca
ggaggagatg

ctctcgccecat

36

tggggctgag
tgctctccaa
tggcccccat
ccaagacgag
ggttctgcac
ccaccatgga
gacccatcct
ggaataatcc

ctttattcaa

tggaaccaag
gtatgatcgt
ctgctccttg
gctgcatcct
ccctggcecatc
ggagattgag
ccagggcttc
aaattgctgc

accagaggag
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601

661

721

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001

ttcacgccce
gacactcctc
accctcaagg
aacacggaga
ccagcctgga
gctgcttgcece
gcccaaaaga
caagtcaagt
ctcaaccccg
agaactgtcc
gaggagatac
ttcaagcagg
ttattcaagc
aacagaacca
gagctgctgc
cctggtggca
ctgacagtcc
cccactttceg
ttccaagagg
ctggcagcgg
gagaatgagc
atagatacat
gttcctggga
gttacttgtg
agagctgccc
gatgctataa
aagaaggggt
gagcacttct
atggagctct
ttgggggttc
ggcaaggaga
ggccgccectg
catcccttcecce
gaggtggacc
cgagctttat
ctgtgcaaaa
atgctcattg
gaggtgcgga
gagggtttca
cggaagagtg

ataattccca

tggatccaac
ggaagcagct
agctgctgga
ttggcattga
tccctgagcet
ccctgagcat
cagaggtgtt
ctgtggcgtc
tgttcatggce
agatggacca
tgctctccat
cctcccggag
caggaaccac
tctcagccct
aggacgtgtg
tggtggactt
ttcagaagct
ccagtgcaac
tgcccaaggg
acatgcaggc
tgtctctccg
cagaagctaa
gtaacgtaac
ttgggcatat
aaggggtgaa
agaacaactc
tttccgaagce
acctggagac
ttgtgtctac
cagcaaaccg
cccggagceac
tgcgatgcat
tggccagata
acttcagcaa
tccacatgga
ccaaccttcc
ccgagtgctg
gaaaaaacct
ccttgcccag
aggttgacaa
ccaagtttgg

ccaggagccce
gcgatttgaa
cctcaaggct
gatgaagttc
gaattcggta
tgtggaaaaa
cagaggggtc
cgttggaggg
cagtggggcc
caccttcttc
agagatcccce
agaagatgac
agaggtacag
caagaccact
tgcaggactg
ccggtgcacc
gggccaagag
tttactgttt
tcagtctgag
ctctggtgag
gctggtcacc
gaaggttcca
tggaatttgt
cattggtgct
aatcacctat
cttttatgga
agataatgtt
tcactgcacc
acagaacacc
gattgtggtt
tgtggtgtcc
gctggaccgt
caaggttggc
tgtggggaac
caactgctat
ctccaacacg
gatgagtgaa
gtacaaagaa
atgctgggaa
gttcaacaag

aataagcttt

atttttcccc
ggggagcgtg
cagcaccctg
aagaatatgc
gaacatggac
accctggtgg
ctggagcagce
aacatcatca
aagctgacac
cctggctaca
tacagcaggg
attgccaagg
gagctggccce
cagaggcagc
gcagaggagc
ctcaccctca
aacctggaag
cagaaagacc
gaggacatgg
gcecgtgtact
agcacccggg
gggtttgttt
aatgatgaga
gtggttgctg
gaagaactac
cctgagctga
gtgtcagggg
attgctgttc
atgaagaccc
cgagtgaaga
acggcagtgg
gatgaggaca
ttcatgaaga
acccaggatc
aaaatcccca
gccttcecggg
gttgcagtga
ggggacctga
gaatgcctag
gagaattgtt
acagttcctt

37

cagagttgct
tgacgtggat
acgccaagct
tgtttcctat
ccgacggtat
atgctgttgc
tgcgctggtt
ctgccagccc
ttgtgtccag
gaaagaccct
agggggagta
taaccagtgg
tttgctatgg
tttccaagcect
tgcatctgcc
gcttecttctt
acaagtgtgg
ccccagccga
tgggccggee
gtgacgacat
cccacgccaa
gtttcatttc
cagtctttge
acaccccgga
cagccattat
agatcgagaa
agatatacat
caaaaggcga
agagctttgt
gaatgggagg
ccctggctge
tgctgataac
ctgggacagt
tctctcagag
acatccgggg
gctttggggg
cctgtgggat
cacacttcaa
caagctctca
ggaaaaagag

ttctgaatca

gaggctgaaa
acaggcctca
ggtcgtgggg
gattgtctgc
ctcctttgga
taagcttcct
tgctgggaag
catctccgac
aggcaccagg
gctgagcceceg
tttctcagca
catgagagtt
tggaatggcecc
ctggaaggag
tccegatgece
caagttctac
taaactggac
tgtccagctc
cctgccccac
tcctecgcetac
gatcaagtcc
cgctgatgat
gaaggataag
acacacacag
cacaattgag
aggggaccta
cggtggccaa
ggcaggggag
tgcaaaaatg
aggctttgga
atataagacc
tggtggcaga
tgtggctctt
tattatggaa
cactgggcgg
gccecagggyg
gcctgcagag
ccagaagctt
gtatcatgct
aggattgtgce
ggcaggagcc



10
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3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

ctacttcatg
caaggccttc
aagatttata
tctgtcagceg
aggctggaac
gcctacatgg
tacagctttg
tctgaagtag
atggatgttg
gtccagggcc
cacacccgtg
agggtgtccc
ggagagccgce
gcagctcgag
gccaccccgg

ggtgtcccag

SEQ ID NO:9
GENBANK ACCESSION NO. NM 017947

HOMO SAPIENS MOLYBDENUM COFACTOR SULFURASE (MOCOS),

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201

gcctggatgg
ggaccttcgce
gcagcctgceg
accatgcagg
tggaaaacac
ctgtggagca
ctgtgatctt
gggtgtccca
cctcecgtagt
ggccagagga
agctgccgca
tgtcctggat
ggtttgtgct
accaggccga
gcgctctgcet
ggacagcctc
agaggtttga
acaccctaga
ctcagtatac
ggatttacag
atgtgctgga

tgtacacaga
ataccaaaat
tcagcgagac
ctgacctcaa
cctacaagaa
acacagtgag
agactaactc
aaatcgactg
gctccagtct
ttggcctctt
gccctagcecac
tgctccgcga
ccctcettect
ctcagcacac
agaagatccg

aaaactgcaa

actagccggg
gggttcccgg
cgagctgcgg
tgccaccttg
ttatggtaat
ggtgcgctac
cactgccggg
gggcccagag
gggtatgcgg
cctgtggtct
tctcttctge
agaagaggtc
gctggatgca
ctttgtccce
ggtccataat
tgcgtaccta
agatggcacc
gcgcctcaca
ctacgtggcce
cgattctgag
tgacaaaggg

tggctctgtg
ggtccaggtg
aagcactaac
tggacaggcce
gaagaatccc
cttgtctgcece
agggaacccc
cctaacagga
aaaccctgcecc
caccctagag
ctacaagatc
ctgccccaac
ggctgcttct
aggtaataac
caatgcctgce

accctggtct

gccatggccg
gacccgagcg
gcgcgcgagt
ttctcccaga
cctcacagcc
agaatcctgg
agcacggctg
agcagtggga
aacgtgacca
gcagaggaac
tacccagctc
aagtctgggc
gcctcctacg
atctccttct
cgtgcggctc
gcaggagaag
atctcattcc
ggtggaatgg
ctgtcctctc
ttcagcagcc

aacatcattg

ctgctgaccc
gccagtagag
actgtgccca
gtctatgcgg
agtggctcct
actgggtttt
ttccactact
gatcataaga
attgatattg
gagctacact
ccggcatttg
aagaaggcca
atcttctttg
gtgaaggaac
gtggacaagt
gtgagggtct

gcgecggegge
caccgcggcect
tcagccgcect
gccagctcga
agaacatcag
cgcacttcca
ctctcaaact
gtcgcecttctg
tggctataaa
gtagtgcttc
agagtaactt
ggttgcaccc
tgagcacctc
ataagatctt
ctctactgag
acttctacat
ttgatgttat
agaatataaa
tccagtaccc
ctgaggttca

gttactccca

38

acggggggac
ctctgaaaat

acacctctcc
cttgtcagac
gggaagactg
atagaacacc
tcagctatgg
acctccgcac
gacaggtgga
attcccccga
gcagcatccc
tctatgcatc
ccatcaaaga
tctteecgget
tcaccaccct

aa

mRNA

ggagtcaggg
agcctacggce
ggcaggaact
aagcttcact
cagcaagctc
caccaccgca
ggtggcagag
ttacctcacc
tgtcatatcc
agccagcaac
ttctggagtc
tgtgagcacg
gcctttggac
cgggtttcct
gaagacctac
cccgaggcag
cgcgctaaaa
gcagcacacc
caatggagcc
gggcccaatc

ggtggacaaa

tgagatgggce
ccccacctcet
cacggctgcc
catcttgaaa
ggtcacagct
caatctgggce
ggtggcttgce
agatattgtc
aggggcattt
ggggagcctg
cattgagttc
gaaggctgtt
tgccatcecgt
agacagccct

gtgtgtcact

cgggagctgt
tacggcccgg
gtctatcttg
agtgatctca
acccatgaca
gaagactaca
gcctttcecat
gacagccaca
accccggtca
ccagactgcc
agataccccc
cctgggaagt
ctgtcagcte
acaggcctgg
tttggaggag
tcggtagctc
catggatttg
ttcaccttgg
cctgtggtge
atcaatttta

atggccagtc



10

15

20

25

30

35

40

1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701

tttacaacat
tgggcataag
atatggacct
cgacgctgga
caggggactg
cagacagcca
aagatgccct
tggccccacc
gagtcctgga
aatcctgtgce
accggagctg
ggctctgcct
aagggatgga
aaagcagggt
ggttgtcaac
ggaatgcaaa
tggtgaatga
aactaaacac
tgcgttttceg
atgagatttc
tgatttgcat
agagtcgtga
cctcecceccatg
aaggtcatga

tagcataaag

SEQ ID NO:10

HOMO
1
61
121
181
241
301
361
421
481
541
601
661
721

SAPIENS MOLYBDENUM COFACTOR SULFURASE (MOCOS),

atggccggceg
ccgagcgcac
cgcgagttca
tcccagagcece
cacagccaga
atcctggcege
acggctgctc
agtgggagtc
gtgaccatgg
gaggaacgta
ccagctcaga

tctgggcggt
tcctacgtga

ccacctgcga
caacgagatg
catagatggg
tgatgtccag
gcctgtcecect
ggctgatgtt
cacaggctcc
tgtgtgtgat
gggggccectt
tgcatttgag
gatggttgtg
gatccagccce
gcctatagag
ctgtgctgac
attttttggce
gaagaaacat
ggcacagtat
cagtgatgag
tgccaatatt
aattggctct
cgaccagcaa
aacaaaggtg
tttecctgtcet
tttacctgca
tttctectttt

cggcggegga
cgcggctage
gccgcctgge
agctcgaaag
acatcagcag
acttccacac
tcaaactggt
gcttctgtta
ctataaatgt
gtgcttcagc
gtaacttttc
tgcaccctgt

gcacctcgcec

actggctgct
gtcaggaagc
cagcccacag
gcctttcectta
caggcccatg
atacctgctg
agggtttgga
gtcgccagaa
gggccacatg
gtgaccaggt
aatcacaatg
ttcatcgact
gtgcctcecttg
agagtaagta
cgtccttgtce
ggaaaagatc
ctgctgatca
aatggaaagg
attatcaatg
ttgcgtttcec
actgggcaac
aactttggca
gtaggatctc
tctgagaaac

acagtgaaaa

gtcagggcgg

ctacggctac
aggaactgtc
cttcactagt
caagctcacc
caccgcagaa
ggcagaggcc
cctcaccgac
catatccacc
cagcaaccca
tggagtcaga
gagcacgcct

tttggacctg

tctgtaacac
attttcaggc
gatctgtgag
ggttcatcat
ctgacaccgg
tcatgggcag
acaactcgtc
cccagccgac
ttgtcactaa
ggcctgtagg
gtgtttgect
tgcggcaaag
aggaaaatag
cttatgattg
atttgatcaa
aacttcctgg
acacatccag

aggaattatt

gaaaaagggc
aggttttggg
gaaaccagca
tgtacctgat
aggtgctccce
accaggatgt

adaaaaaaaa

gagctgtgga
ggcecgggea
tatcttgacc
gatctcatgg
catgacactg
gactacactg
tttccatggg
agccacacct
ccggtcaggce
gactgccagc
taccccectgt
gggaagtggt

tcagctcacc

39

tggggcctgce
tggtcatgtc
gatttcattt
agacactcgc
ggagactgga
acgtagcctc
tactgtgaat
tccttcagag
cctttatctc
aaaccaaggg
gagtcagaag
gatcatggtc
tgaacggact
tggagaaaaa
acaaagttca
tacaatggcc
tattttggaa
ctcactgaag
ttttgaagaa
gccttgtcac
tgttttccaa
gcatgcatca
tgtgttgaaa
tacctcctaa

aaaaaaa

ccttcgeggg
gcctgecgecga
atgcaggtgce
aaaacactta
tggagcaggt
tgatcttcac
tgtcccaggg
ccgtagtggg
cagaggacct
tgccgcatct
cctggataga
ttgtgctgct
aggccgactt

CODING SEQUENCE

cagaggcacc
tgtggggaca
ggatacatgt
ctgcactcat
gccccatcag
tcgcctcagg
gctgtgcecctg
aaagctgcag
tatccaatca
ctgctatatg
caggaacccc
atcaaagcca
cagattcgcc
atttcaagct
aactctcaaa
accctttctce
cttcaccgge
gatctcagcect
gagaaatggg
agatgccaga
aaactttctg
ttggatttat
gagaatgtgg

aaaaaatttt

ttcececgggac
gctgcgggcg
caccttgttc
tggtaatcct
gcgctacaga
tgccgggage
cccagagagc
tatgcggaac
gtggtctgca
cttectgctac
agaggtcaag
ggatgcagcc

tgtccccate

(CDS)



10

15

20

25

30

35

40

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

tccttctata
gcggctcectce
ggagaagact
tcattccttg
ggaatggaga
tcctcectcectcece
agcagccctg
atcattggtt
ggctgcttct
aggaagcatt
cccacaggat
tttcttaggt
gcccatgcetg
cctgctgtca
gtttggaaca
gccagaaccce
ccacatgttg
accaggtggc
cacaatggtg
atcgacttgc
cctcttgagg
gtaagtactt
ccttgtcatt
aaagatcaac
ctgatcaaca
ggaaaggagg
atcaatggaa
cgtttccagg
gggcaacgaa
tttggcatgt
ggatctcagg

gagaaacacc

SEQ ID NO:11

HOMO
1

61
121
181
241
301

SAPIENS MOLYBDENUM COFACTOR SULFURASE (MOCOS),

atggccggcg
ccgagcgcac
cgcgagttca
tcccagagcce
cacagccaga

atcctggcgce

agatcttcgg
tactgaggaa
tctacatccc
atgttatcgce
atataaagca
agtaccccaa
aggttcaggg
actcccaggt
gtaacactgg
ttcaggctgg
ctgtgaggat
tcatcataga
acaccgggga
tgggcagacg
actcgtctac
agccgactcc
tcactaacct
ctgtaggaaa
tttgcctgag
ggcaaaggat
aaaatagtga
atgattgtgg
tgatcaaaca
ttcctggtac
catccagtat
aattattctc
aaagggcttt
ttttggggcecce
accagcatgt
acctgatgca
tgctccecctgt
aggatgttac

cggcggcgga
cgcggctagce
gccgectgge
agctcgaaag
acatcagcag

acttccacac

gtttcctaca
gacctacttt
gaggcagtcg
gctaaaacat
gcacaccttc
tggagcccct
cccaatcatc
ggacaaaatg
ggcctgccag
tcatgtctgt
ttcatttgga
cactcgecctg
gactggagcc
tagcctcteg
tgtgaatgct
ttcagagaaa
ttatctctat
ccaagggctg
tcagaagcag
catggtcatc
acggactcag
agaaaaaatt
aagttcaaac
aatggccacc
tttggaactt
actgaaggat
tgaagaagag
ttgtcacaga
tttccaaaaa
tgcatcattg
gttgaaagag

ctcctaa

gtcagggcgg
ctacggctac
aggaactgtc
cttcactagt
caagctcacc

caccgcagaa

ggcctgggceg
ggaggaggga
gtagctcaga
ggatttgaca
accttggctc
gtggtgcgga
aattttaatg
gccagtcttt
aggcacctgg
ggggacaata
tacatgtcga
cactcatcag
ccatcagcag
cctcaggaag
gtgcctgtgg
gctgcaggag
ccaatcaaat
ctatatgacc
gaaccccggce
aaagccaaag
attcgccaaa
tcaagctggt
tctcaaagga
ctttctctgg
caccggcaac
ctcagcttgce
aaatgggatg
tgccagatga
ctttctgaga
gatttatcct
aatgtggaag

gagctgtgga
ggcccgggca
tatcttgacc
gatctcatgg
catgacactg

gactacactg

40

ctctgctggt
cagcctctgce
ggtttgaaga
ccctagagcg
agtataccta
tttacagcga
tgctggatga
acaacatcca
gcataagcaa
tggacctcat
cgctggatga
gggactggcc
acagccaggce
atgccctcac
ccccacctgt
tcctggaggg
cctgtgctgce
ggagctggat
tctgcctgat
ggatggagcc
gcagggtctg
tgtcaacatt
atgcaaagaa
tgaatgaggc
taaacaccag
gttttcegtge
agatttcaat
tttgcatcga
gtcgtgaaac
ccccatgttt
gtcatgattt

ccttcgeggg
gcctgcgcega
atgcaggtgc
aaaacactta
tggagcaggt
tgatcttcac

2107C>A

ccataatcgt
gtacctagca
tggcaccatc
cctcacaggt
cgtggccecctg
ttctgagttce
caaagggaac
cctgcgaact
cgagatggtc
agatgggcag
tgtccaggcce
tgtccctecag
tgatgttata
aggctccagg
gtgtgatgtc
ggcccttggg
atttgaggtg
ggttgtgaat
ccagcccttc
tatagaggtg
tgctgacaga
ttttggccgt
gaaacatgga
acagtatctg
tgatgagaat
caatattatt
tggctctttg
ccagcaaact
aaaggtgaac
cctgtctgta

acctgcatct

VARIANT ALLELE

ttccegggac
gctgcgggceg
caccttgttc
tggtaatcct
gcgctacaga

tgccgggagce



10

15

20

25

30

35

40

361

421

481

541

601

661

721

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

acggctgctc
agtgggagtc
gtgaccatgg
gaggaacgta
ccagctcaga
tctgggcggt
tcctacgtga
tccttctata
gcggctcctce
ggagaagact
tcattccttg
ggaatggaga
tcctetctcee
agcagccctg
atcattggtt
ggctgcttct
aggaagcatt
cccacaggat
tttcttaggt
gcccatgctg
cctgctgtca
gtttggaaca
gccagaaccce
ccacatgttg
accaggtggc
cacaatggtg
atcgacttgce
cctcttgagg
gtaagtactt
ccttgtaatt
aaagatcaac
ctgatcaaca
ggaaaggagg
atcaatggaa
cgtttccagg
gggcaacgaa
tttggcatgt
ggatctcagg

gagaaacacc

tcaaactggt
gcttctgtta
ctataaatgt
gtgcttcagce
gtaacttttc
tgcaccctgt
gcacctcgcc
agatcttcgg
tactgaggaa
tctacatccc
atgttatcgc
atataaagca
agtaccccaa
aggttcaggg
actcccaggt
gtaacactgg
ttcaggctgg
ctgtgaggat
tcatcataga
acaccgggga
tgggcagacg
actcgtctac
agccgactcc
tcactaacct
ctgtaggaaa
tttgcctgag
ggcaaaggat
aaaatagtga
atgattgtgg
tgatcaaaca
ttcctggtac
catccagtat
aattattctc
aaagggcttt
ttttggggcce
accagcatgt
acctgatgca
tgctcectgt
aggatgttac

ggcagaggcc
cctcaccgac
catatccacc
cagcaaccca
tggagtcaga
gagcacgcct
tttggacctg
gtttcctaca
gacctacttt
gaggcagtcg
gctaaaacat
gcacaccttec
tggagccccet
cccaatcatce
ggacaaaatg
ggcctgccag
tcatgtctgt
ttcatttgga
cactcgcctg
gactggagcc
tagcctcteg
tgtgaatgct
ttcagagaaa
ttatctctat
ccaagggctg
tcagaagcag
catggtcatc
acggactcag
agaaaaaatt
aagttcaaac
aatggccacc
tttggaactt
actgaaggat
tgaagaagag
ttgtcacaga
tttccaaaaa
tgcatcattg
gttgaaagag

ctcctaa

tttccatggg
agccacacct
ccggtcaggce
gactgccagc
taccccctgt
gggaagtggt
tcagctcacc
ggcctgggcg
ggaggaggga
gtagctcaga
ggatttgaca
accttggctc
gtggtgcgga
aattttaatg
gccagtcettt
aggcacctgg
ggggacaata
tacatgtcga
cactcatcag
ccatcagcag
cctcaggaag
gtgcctgtgg
gctgcaggag
ccaatcaaat
ctatatgacc
gaaccccggce
aaagccaaag
attcgccaaa
tcaagctggt
tctcaaagga
ctttctctgg
caccggcaac
ctcagcttgce
aaatgggatg
tgccagatga
ctttctgaga
gatttatcct
aatgtggaag

41

tgtcccaggg
ccgtagtggg
cagaggacct
tgccgecatct
cctggataga
ttgtgctgcet
aggccgactt
ctctgctggt
cagcctctgce
ggtttgaaga
ccctagagcg
agtataccta
tttacagcga
tgctggatga
acaacatcca
gcataagcaa
tggacctcat
cgctggatga
gggactggcc
acagccaggc
atgccctcac
ccccacctgt
tcctggaggg
cctgtgctgce
ggagctggat
tctgcctgat
ggatggagcc
gcagggtctg
tgtcaacatt
atgcaaagaa
tgaatgaggc
taaacaccag
gttttcegtge
agatttcaat
tttgcatcga
gtcgtgaaac
ccccatgttt
gtcatgattt

cccagagagce
tatgcggaac
gtggtctgca
cttctgctac
agaggtcaag
ggatgcagcc
tgtccccatce
ccataatcgt
gtacctagca
tggcaccatc
cctcacaggt
cgtggccecctg
ttctgagttc
caaagggaac
cctgcgaact
cgagatggtc
agatgggcag
tgtccaggcecc
tgtccctcag
tgatgttata
aggctccagg
gtgtgatgtc
ggcccttggg
atttgaggtg
ggttgtgaat
ccagccctte
tatagaggtg
tgctgacaga
ttttggcegt
gaaacatgga
acagtatctg
tgatgagaat
caatattatt
tggctctttg
ccagcaaact
aaaggtgaac
cctgtctgta

acctgcatct



10

15

20

25

30

35

40

SEQ ID NO:12

HOMO SAPIENS MOLYBDENUM COFACTOR SULFURASE (MOCOS),

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281

atggccggceg
ccgagcgcac
cgcgagttca
tcccagagcece
cacagccaga
atcctggege
acggctgctc
agtgggagtc
gtgaccatgg
gaggaacgta
ccagctcaga
tctgggceggt
tcctacgtga
tccttctata
gcggctcctce
ggagaagact
tcatteccttg
ggaatggaga
tcctcetctcec
agcagccctg
atcattggtt
ggctgcttct
aggaagcatt
cccacaggat
tttcttaggt
gcccatgcetg
cctgctgtca
gtttggaaca
gccagaaccc
ccacatgttg
accaggtggc
cacaatggtg
atcgacttgce
cctcttgagg
gtaagtactt
ccttgtcatt
aaagatcaac

ctgatcaaca

ggaaaggagg

cggcggcegga
cgcggctagce
gccgcctgge
agctcgaaag
acatcagcag
acttccacac
tcaaactggt
gcttctgtta
ctataaatgt
gtgcttcagce
gtaacttttc
tgcaccctgt
gcacctcgcc
agatcttcgg
tactgaggaa
tctacatccc
atgttatcgc
atataaagca
agtaccccaa
aggttcaggg
actcccaggt
gtaacactgg
ttcaggctgg
ctgtgaggat
tcatcataga
acaccgggga
tgggcagacg
actcgtctac
agccgactcc
tcactaacct
ctgtaggaaa
tttgcctgag
ggcaaaggat
aaaatagtga
atgattgtgg
tgatcaaaca
ttcctggtac
catccagtat

aattattctc

gtcagggcgg

ctacggctac
aggaactgtc
cttcactagt
caagctcacc
caccgcagaa
ggcagaggcc
cctcaccgac
catatccatc
cagcaaccca
tggagtcaga
gagcacgcct
tttggacctg
gtttcctaca
gacctacttt
gaggcagtcg
gctaaaacat
gcacaccttc
tggagccect
cccaatcatc
ggacaaaatg
ggcctgccag
tcatgtctgt
ttcatttgga
cactcgcctg
gactggagcc
tagcctctcg
tgtgaatgct
ttcagagaaa
ttatctctat
ccaagggctg
tcagaagcag
catggtcatc
acggactcag
agaaaaaatt
aagttcaaac
aatggccacc
tttggaactt
actgaaggat

gagctgtgga
ggcccgggcea
tatcttgacc
gatctcatgg
catgacactg
gactacactg
tttccatggg
agccacacct
ccggtcagge
gactgccagc
tacccccectgt
gggaagtggt
tcagctcacc
ggcctgggcg
ggaggaggga
gtagctcaga
ggatttgaca
accttggctc
gtggtgcgga
aattttaatg
gccagtcecttt
aggcacctgg
ggggacaata
tacatgtcga
cactcatcag
ccatcagcag
cctcaggaag
gtgcctgtgg
gctgcaggag
ccaatcaaat
ctatatgacc
gaaccccggce
aaagccaaag
attcgccaaa
tcaagctggt
tctcaaagga
ctttctectgg
caccggcaac

ctcagcttgc

42

ccttcgcggg
gcctgegcega
atgcaggtgc
aaaacactta
tggagcaggt
tgatcttcac
tgtcccaggg
ccgtagtggg
cagaggacct
tgccgcatct
cctggataga
ttgtgctgcet
aggccgactt
ctctgctggt
cagcctctge
ggtttgaaga
ccctagagcg
agtataccta
tttacagcga
tgctggatga
acaacatcca
gcataagcaa
tggacctcat
cgctggatga
gggactggec
acagccaggc
atgccctcac
ccccacctgt
tcctggaggg
cctgtgetge
ggagctggat
tctgectgat
ggatggagcc
gcagggtctg
tgtcaacatt
atgcaaagaa
tgaatgaggc
taaacaccag

gttttegtgce

509C>T VARIANT ALLELE

ttccecgggac
gctgcgggcg
caccttgttc
tggtaatcct
gcgctacaga
tgccgggagce
cccagagagc
tatgcggaac
gtggtctgca
cttctgctac
agaggtcaag
ggatgcagcc
tgtcecccate
ccataatcgt
gtacctagca
tggcaccatc
cctcacaggt
cgtggccctg
ttctgagttc
caaagggaac
cctgcgaact
cgagatggtc
agatgggcag
tgtccaggcecce
tgtccctcag
tgatgttata
aggctccagg
gtgtgatgtc
ggcccttggg
atttgaggtg
ggttgtgaat
ccagcccttce
tatagaggtg
tgctgacaga
ttttggeccegt
gaaacatgga
acagtatctg
tgatgagaat
caatattatt



10

15

20

25

30

35

40

2341
2401
2461
2521
2581
2641

atcaatggaa
cgtttccagg
gggcaacgaa
tttggcatgt
ggatctcagg

gagaaacacc

SEQ ID NO:13

HOMO
1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861

SAPIENS MOLYBDENUM COFACTOR SULFURASE (MOCOS),

atggccggceg
ccgagcgcac
cgcgagttca
tcccagagcec
cacagccaga
atcctggcege
acggctgctc
agtgggagtc
gtgaccatgg
gaggaacgta
ccagctcaga
tctgggeggt
tcctacgtga
tccttctata
gcggctectce
ggagaagact
tcattccttg
ggaatggaga
tcectctctee
agcagccctg
atcattggtt
ggctgcttct
aggaagcatt
cccacaggat
tttcttaggt
gcccatgcectg
cctgctgtca
gtttggaaca
gccagaaccce
ccacatgttg
accaggtggc
cacaatggtg

aaagggcttt
ttttggggcce
accagcatgt
acctgatgca
tgctccctgt
aggatgttac

cggcggcgga
cgcggctagce
gccgectgge
agctcgaaag
acatcagcag
acttccacac
tcaaactggt
gcttctgtta
ctataaatgt
gtgcttcagc
gtaacttttc
tgcaccctgt
gcacctcgcc
agatcttcgg
tactgaggaa
tctacatccc
atgttatcgce
atataaagca
agtaccccaa
aggttcaggg
actcccaggt
gtaacactgg
ttcaggctgg
ctgtgaggat
tcatcataga
acaccgggga
tgggcagacg
actcgtctac
agccgactcc
tcactaacct
ctgtaggaaa
tttgcctgag

tgaagaagag
ttgtcacaga
tttccaaaaa
tgcatcattg
gttgaaagag

ctcctaa

gtcagggcgg

ctacggctac
aggaactgtc
cttcactagt
caagctcacc
caccgcagaa
ggcagaggcc
cctcaccgac
catatccacc
cagcaaccca
tggagtcaga
gagcacgcct
tttggacctg
gtttcctaca
gacctacttt
gaggcagtcg
gctaaaacat
gcacaccttc
tggagcccct
cccaatcatc
ggacaaaatg
ggcctgccag
tcatgtctgt
ttcatttgga
cactcgcctg
gactggagcc
tagcctcteg
tgtgaatgct
ttcagagaaa
ttatctctat
ccaagggctg

tcagaagcag

aaatgggatg
tgccagatga
ctttctgaga
gatttatcct
aatgtggaag

gagctgtgga
ggcccgggea
tatcttgacc
gatctcatgg
catgacactg
gactacactg
tttccatggg
agccacacct
ccggtcaggce
gactgccagc
taccccctgt
gggaagtggt
tcagctcacc
ggcctgggceg
ggaggaggga
gtagctcaga
ggatttgaca
accttggctce
gtggtgcgga
aattttaatg
gccagtcttt
aggcacctgg
ggggacaata
tacatgtcga
cactcatcag
ccatcagcag
cctcaggaag
gtgcctgtgg
gctgcaggag
ccaatcaaat
ctatatgacc

gaaccccggce

43

agatttcaat
tttgcatcga
gtcgtgaaac
ccccatgttt
gtcatgattt

1072G>A
ccttecgeggg
gcctgcgcga
atgcaggtgc
aaaacactta
tggagcaggt
tgatcttcac
tgtcccaggg
ccgtagtggg
cagaggacct
tgccgecatcet
cctggataga
ttgtgctget
aggccgactt
ctctgctggt
cagcctctgce
ggtttgaaga
ccctagagceg
agtataccta
tttacagcga
tgctggatga
acaacatcca
gcataagcaa
tggacctcat
cgctggatga
gggactggcc
acagccaggc
atgccctcac
ccccacctgt
tcctggaggg
cctgtgctgce
ggagctggat
tctgcctgat

tggctctttg
ccagcaaact
aaaggtgaac
cctgtctgta

acctgcatct

VARIANT ALLELE

ttccecgggac
gctgcgggeg
caccttgttc
tggtaatcct
gcgctacaga
tgccgggage
cccagagagc
tatgcggaac
gtggtctgca
cttctgctac
agaggtcaag
ggatgcagcc
tgtcceccatce
ccataatcgt
gtacctagca
tggcaccatc
cctcacaggt
catggccctg
ttctgagtte
caaagggaac
cctgcgaact
cgagatggtc
agatgggcag
tgtccaggcc
tgtccctcag
tgatgttata
aggctccagg
gtgtgatgtc
ggcecttggg
atttgaggtg
ggttgtgaat

ccagccctte



10

15

20

25

30

35

40

1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

atcgacttgc
cctcttgagg
gtaagtactt
ccttgtcatt
aaagatcaac
ctgatcaaca
ggaaaggagg
atcaatggaa
cgtttccagg
gggcaacgaa
tttggcatgt
ggatctcagg

gagaaacacc

SEQ ID NO:14

HOMO SAPIENS MOLYBDENUM COFACTOR SULFURASE (MOCOS),

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441

atggccggceg
ccgagcgcac
cgcgagttca
tcccagagece
cacagccaga
atcctggecge
acggctgctc
agtgggagtc
gtgaccatgg
gaggaacgta
ccagctcaga
tctgggeggt
tcctacgtga
tccttctata
gcggcetectce
ggagaagact
tcattccttg
ggaatggaga
tcctetcectec
agcagccctg
atcattggtt
ggctgcttct
aggaagcatt
cccacaggat

tttcttaggt

ggcaaaggat
aaaatagtga
atgattgtgg
tgatcaaaca
ttcctggtac
catccagtat
aattattctc
aaagggcttt
ttttggggcc
accagcatgt
acctgatgca
tgctcecctgt
aggatgttac

cggcggcgga
cgcggctagce
gccgectgge
agctcgaaag
acatcagcag
acttccacac
tcaaactggt
gcttctgtta
ctataaatgt
gtgcttcagc
gtaacttttc
tgcaccctgt
gcacctcgcce
agatcttcgg
tactgaggaa
tctacatccce
atgttatcgc
atataaagca
agtaccccaa
aggttcaggg
actcccaggt
gtaacactgg
ttcaggctgg
ctgtgaggat

tcatcataga

catggtcatc
acggactcag
agaaaaaatt
aagttcaaac
aatggccacc
tttggaactt
actgaaggat
tgaagaagag
ttgtcacaga
tttccaaaaa
tgcatcattg
gttgaaagag

ctcctaa

gtcagggcgg

ctacggctac
aggaactgtc
cttcactagt
caagctcacc
caccgcagaa
ggcagaggcc
cctcaccgac
catatccacc
cagcaaccca
tggagtcaga
gagcacgcct
tttggacctg
gtttcctaca
gacctacttt
gaggcagtcg
gctaaaacat
gcacaccttc
tggagcccct
cccaatcatc
ggacaaaatg
ggcctgccag
tcatgtctgt
ttcatttgga

cactcgceccectg

aaagccaaag
attcgccaaa
tcaagctggt
tctcaaagga
ctttctctgg
caccggcaac
ctcagcttgc
aaatgggatg
tgccagatga
ctttctgaga
gatttatcct
aatgtggaag

gagctgtgga
ggcccgggcea
tatcttgacc
gatctcatgg
catgacactg
gactacactg
tttccatggg
agccacacct
ccggtcaggc
gactgccagc
taccccctgt
gggaagtggt
tcagctcacc
ggcctgggeg
ggaggaggga
gtagctcaga
ggatttgaca
accttggctc
gtggtgcgga
aattttaatg
gccagtcettt
aggcacctgg
ggggacaata
tacatgtcga

cactcatcag

44

ggatggagcc
gcagggtctg
tgtcaacatt
atgcaaagaa
tgaatgaggc
taaacaccag
gttttcgtgce
agatttcaat
tttgcatcga
gtcgtgaaac
ccccatgttt
gtcatgattt

2600T>C
ccttcgecggg
gcctgecgcga
atgcaggtgc
aaaacactta
tggagcaggt
tgatcttcac
tgtcccaggg
ccgtagtggg
cagaggacct
tgccgcatct
cctggataga
ttgtgctget
aggccgactt
ctctgectggt
cagcctctge
ggtttgaaga
ccctagagcg
agtataccta
tttacagcga
tgctggatga
acaacatcca
gcataagcaa
tggacctcat
cgctggatga
gggactggcc

tatagaggtg
tgctgacaga
ttttggceccgt
gaaacatgga
acagtatctg
tgatgagaat
caatattatt
tggctctttg
ccagcaaact
aaaggtgaac
cctgtctgta

acctgcatct

VARIANT ALLELE

ttcecegggac
gctgegggeg
caccttgttc
tggtaatcct
gcgctacaga
tgccgggagce
cccagagagc
tatgcggaac
gtggtctgca
cttctgctac
agaggtcaag
ggatgcagcc
tgtccccate
ccataatcgt
gtacctagca
tggcaccatc
cctcacaggt
cgtggccectg
ttctgagttce
caaagggaac
cctgcgaact
cgagatggtc
agatgggcag
tgtccaggcce
tgtccctcag



10

15

20

25

30

35

40

1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

gcccatgctg
cctgctgtca
gtttggaaca
gccagaaccc
ccacatgttg
accaggtggc
cacaatggtg
atcgacttgc
cctcttgagg
gtaagtactt
ccttgtcatt
aaagatcaac
ctgatcaaca
ggaaaggagg
atcaatggaa
cgtttccagg
gggcaacgaa
tttggcatgt
ggatctcagg

gagaaacacc

SEQ ID NO:15

HOMO SAPIENS MOLYBDENUM COFACTOR SULFURASE

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021

atggccggceg
ccgagcgcac
cgcgagttca
tcccagagcece
cacagccaga
atcctggcege
acggctgctc
agtgggagtc
gtgaccatgg
gaggaacgta
ccagctcaga
tctgggeggt
tcctacgtga
tccttctata
gcggctcctce
ggagaagact
tcattccttg

ggaatggaga

acaccgggga
tgggcagacg
actcgtctac
agccgactcc
tcactaacct
ctgtaggaaa
tttgcctgag
ggcaaaggat
aaaatagtga
atgattgtgg
tgatcaaaca
ttcctggtac
catccagtat
aattattctc
aaagggcttt
ttttggggcc
accagcatgt
acctgatgca
tgctccectge
aggatgttac

cggcggcgga
cgcggctagce
gcecgectggce
agctcgaaag
acatcagcag
acttccacac
tcaaactggt
gcttctgtta
ctataaatgt
gtgcttcagc
gtaacttttc
tgcaccctgt
gcacctcgcc
agatcttcgg
tactgaggaa
tctacatccc
atgttatcgc

atataaagca

gactggagcc
tagcctctcg
tgtgaatgct
ttcagagaaa
ttatctctat
ccaagggctg
tcagaagcag
catggtcatc
acggactcag
agaaaaaatt
aagttcaaac
aatggccacc
tttggaactt
actgaaggat
tgaagaagag
ttgtcacaga
tttccaaaaa
tgcatcattg
gttgaaagag

ctcctaa

gtcagggcgg
ctacggctac

aggaactgtc
cttcactagt
caagctcacc
caccgcagaa
ggcagaggcc
cctcaccgac
catatccacc
cagcaaccca
tggagtcaga
gagcacgcct
tttggacctg
gtttcctaca
gacctacttt
gaggcagtcg
gctaaaacat

gcacaccttc

ccatcagcag
cctcaggaag
gtgcctgtgg
gctgcaggag
ccaatcaaat
ctatatgacc
gaaccccggce
aaagccaaag
attcgccaaa
tcaagctggt
tctcaaagga
ctttctctgg
caccggcaac
ctcagcttgc
aaatgggatg
tgccagatga
ctttctgaga
gatttatcct

aatgtggaag

gagctgtgga
ggcccgggcea
tatcttgacc
gatctcatgg
catgacactg
gactacactg
tttccatggg
agccacacct
ccggtcaggce
gactgccagc
taccccctgt
gggaagtggt
tcagctcacc
ggcctgggeg
ggaggaggga
gtagctcaga
ggatttgaca
accttggcectc

45

(MOCOS) ,

acagccaggc
atgccctcac
ccccacctgt
tcctggaggg
cctgtgctgce
ggagctggat
tctgcctgat
ggatggagcc
gcagggtctg
tgtcaacatt
atgcaaagaa
tgaatgaggc
taaacaccag
gttttcgtgce
agatttcaat
tttgcatcga
gtcgtgaaac
ccccatgttt
gtcatgattt

ccttegeggg
gcctgecgcega
atgcaggtgce
aaaacactta
tggagcaggt
tgatcttcac
tgtcccaggg
ccgtagtggg
cagaggacct
tgccgecatcet
cctggataga
ttgtgctget
aggccgactt
ctctgctggt
cagcctctgc
ggtttgaaga
ccctagagcg

agtataccta

tgatgttata
aggctccagqg
gtgtgatgtce
ggcccttggg
atttgaggtg
ggttgtgaat
ccagcccttce
tatagaggtg
tgctgacaga
ttttggcecgt
gaaacatgga
acagtatctg
tgatgagaat
caatattatt
tggctctttg
ccagcaaact
aaaggtgaac
cctgtctgta

acctgcatct

359G>A VARIANT ALLELE

ttccecgggac
gctgcgggeg
caccttgttc
tggtaatcct
gcgctacaga
tgccgggaac
cccagagagc
tatgcggaac
gtggtctgca
cttctgctac
agaggtcaag
ggatgcagcc
tgtcccecatc
ccataatcgt
gtacctagca
tggcaccatc
cctcacaggt

cgtggccectyg



10

15

20

25

30

35

40

1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

tcctctectec
agcagccctg
atcattggtt
ggctgcttct
aggaagcatt
cccacaggat
tttcttaggt
gcccatgcetg
cctgctgtca
gtttggaaca
gccagaaccc
ccacatgttg
accaggtggc
cacaatggtg
atcgacttgce
cctcttgagg
gtaagtactt
ccttgtcatt
aaagatcaac
ctgatcaaca
ggaaaggagg
atcaatggaa
cgtttccagg
gggcaacgaa
tttggcatgt
ggatctcagg

gagaaacacc

SEQ ID NO:16
GENBANK ACCESSION NO. NM 001159

HOMO SAPIENS ALDEHYDE OXIDASE 1

1
61
121
181
241
301
361
421
481
541

cgccccacte
cgcctcececge
tgctcttcta
tgttgcctta
gaggctgtgg
ggcatcaccc
ccacagtaga
ccaagtgtca
cgctgctcag
acctgtgccg

agtaccccaa
aggttcaggg
actcccaggt
gtaacactgg
ttcaggctgg
ctgtgaggat
tcatcataga
acaccgggga
tgggcagacg
actcgtctac
agccgactcc
tcactaacct
ctgtaggaaa
tttgcctgag
ggcaaaggat
aaaatagtga
atgattgtgg
tgatcaaaca
ttcctggtac
catccagtat
aattattctc
aaagggcttt
ttttggggcc
accagcatgt
acctgatgca
tgctcectgt
aggatgttac

ggcgggtcgg
tcecgggecect
cgtgaacggc
tttgaggaag
tgcttgtaca
agccaatgcc
aggcatagga
tggcacccag
gaaccaccca

ttgcactgga

tggagcccct
cccaatcatce
ggacaaaatg
ggcctgccag
tcatgtctgt
ttcatttgga
cactcgcctg
gactggagcc
tagcctctceg
tgtgaatgct
ttcagagaaa
ttatctctat
ccaagggctg
tcagaagcag
catggtcatc
acggactcag
agaaaaaatt
aagttcaaac
aatggccacc
tttggaactt
actgaaggat
tgaagaagag
ttgtcacaga
tttccaaaaa
tgcatcattg
gttgaaagag

ctcctaa

(AOX1)
tgccgeeggg
cgaaccagcg
cgcaaggtga
aagcttcgac
gtgatgatat
tgtctgatte
agcacccaca
tgtggcttct
gagcccactc

tacaggccca

gtggtgcgga
aattttaatg
gccagtcttt
aggcacctgg
ggggacaata
tacatgtcga
cactcatcag
ccatcagcag
cctcaggaag
gtgcctgtgg
gctgcaggag
ccaatcaaat
ctatatgacc
gaaccccggce
aaagccaaag
attcgccaaa
tcaagctggt
tctcaaagga
ctttctctgg
caccggcaac
ctcagcttgce
aaatgggatg
tgccagatga
ctttctgaga
gatttatcct

aatgtggaag

, MRNA

tcccaggtge
cggacaccac
tagaaaaaaa
tcacaggaac
cacgatacaa
ccatctgttc
ccagaattca
gcacacctgg
tggatcagtt
taattgatgce

46

tttacagcga
tgctggatga
acaacatcca
gcataagcaa
tggacctcat
cgctggatga
gggactggcc
acagccaggc
atgccctcac
ccccacctgt
tcctggaggg
cctgtgcetgce
ggagctggat
tctgcctgat
ggatggagcc
gcagggtctg
tgtcaacatt
atgcaaagaa
tgaatgaggc
taaacaccag
gttttcgtgce
agatttcaat
tttgcatcga
gtcgtgaaac
ccccatgttt
gtcatgattt

ccgctactte
aatggaccgg
tgtcgatcct
taagtatggc
ccccatcacc
tctgtatggt
tcctgttcag
gatggtgatg
aactgatgcc

atgcaagact

ttctgagttc
caaagggaac
cctgcgaact
cgagatggtc
agatgggcag
tgtccaggcce
tgtccctcag
tgatgttata
aggctccagg
gtgtgatgtc
ggcccttggg
atttgaggtg
ggttgtgaat
ccagccctte
tatagaggtg
tgctgacaga
ttttggcegt
gaaacatgga
acagtatctg
tgatgagaat
caatattatt
tggctctttg
ccagcaaact
aaaggtgaac
cctgtctgta

acctgcatct

ccagaacctc
gcgtccgagce
gaaacaatgc
tgtggaggag
aagaggataa
gctgccgtca
gagaggattg
tccatctaca
cttggtggta
ttctgtaaaa



10

15

20

25

30

35

40

601

661

721

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001

cttcgggctg
gattgccaga
ttctgccatt
agaaacagtc
tgaccctgaa
gaaacacctc
ctcctgatag
gtgctggtct
cagaggagaa
cccagatcag
atctgaatcc
aacgacagat
ctcaagaaat
ccttccgaca
tcttttttgg
gtccagccac
aacagatgct
cgccaggtgg
acctggaagt
acaagtatga
accagaatat
tgtctggtgt
accaggaact
ttgatctgtc
ttagtgacgt
aggtgttctg
agcgagctgc
ttgaggaaag
atgttgacga
gtcaagaaca
aagaaatgga
caaccttgaa
ttggagggaa
aacatggccg
gccgccatcce
ccctggacat
tagaaatggg
gttgggcatg
aggcagcgct
ctgagaaggt

agatcaatgc

ctgtcaaagt
atttgaggaa
ggatccaacc
gcaaaggacc
ggaactgctg
tgtggggcct
aattgaagaa
cagcctagcec
gacacagatg
gaacatggct
catcctggcet
tcctttaaat
cttggtctca
agcccagcga
agaaggggat
catctgtgcc
ggatatagcc
gaaagtggag
gtcacagatt
aagtgcttta
aggcccaaag
gaagcatgcc
tttcttgact
agaagctctc
caactccttc
tgtgggtcag
taagcgagtg
tatacaacac
agcatttaaa
tttttatatg
tgtctacgtg
gctcccagcet
ggtgttaaaa
tgcagttcge
ttaccttgga
ggagcattac
acttctgaaa
cagaaccaac
gatcaccgaa
gcgaatcata

caagaaccta

aaagaaaatg
ggaagtaaga
caggaactga
agggtgtttg
gaatttaaat
gaagtgaaat
ctgagtgttg
caggtgaagg
taccatgctc
tctttagggg
gtgggtaact
gagcaattcc
gtgaacatcc
caggagaatg
ggcattatta
aagaattcct
tgcaggctta
ttcaagagga
ttgaaaaaga
gaagatcttc
cagcatcctg
acgggggagg
tttgtgacta
agcatgcccg
tgctttttta
cttgtctgtg
aagattgtct
aactcctcct
gtggttgatc
gaaacccaaa
tccacacagt
aacaaggtca
accggaatca
tgtgttctgg
aagtacaaag
agcaatgcag
atggacaatg
cttccatcca
tcttgtatca
aacatgtaca

atccagtgtt

gggtttgctg
caagtccaaa
tatttcctcc
gcagtgagag
tcaagtatcc
ttaaaggcgt
taaaccatgc
acattttggc
tcctgaagca
gacacatcat
gtaccctcaa
tcagcaagtg
cctactcaag
cgctagcgat
gagagttatg
gccagaaact
ttctgaatga
ctctcatcat
tggatccagt
attccaaaca
aagacccaat
ccatctactg
gttcaagagc
gtgtggtgga
ctgaagctga
ctgtgcttgce
atcaagactt
tcaagccaga
aaattcttga
gcatgcttgt
ttcccaaata
tgtgccatgt
ttgcagccegt
aacgaggaga
ctggattcat
gcgectectt
cttacaagtt
acacagcttt
cggaagttgc
aggaaattga
ggagagaatg

47

tttggatcaa
actcttcgca
tgagctaatg
aatgatgtgg
ccaggctcct
ctttcaccca
atataatgga
tgatgtagtc
tttgggaact
tagcaggcat
cttgctatca
ccctaatgca
gaagtgggaa
agtcaattca
catctcatat
cattggaagg
agtctccctt
cagcttcctc
tcactatcct
tcactgcagt
tggccacccce
tgatgacatg
tcatgctaag
catcatgaca
gaaatttctg
cgattctgag
ggagccgcetg
aaggaaactg
aggtgaaata
cgttcccaag
tatacaggac
aaggcgtgtt
cactgcattt
agacatgtta
gaacgatggc
ggatgaatca
tcccaatctce
tcgtgggttt
agccaaatgt
tcaaacaccc

tatggccatg

ggaatcaatg
gaagaggagt
ataatggctg
ttttcccceg
gttatcatgg
gttataattt
ctcacccttg
cagaagcttc
ctggctgggt
ccagattcag
aaagaaggaa
gatcttaagc
tttgtgtcag
ggaatgagag
ggaggcgttyg
cactggaacg
ttgggctcgg
ttcaagttct
agccttgcag
acattaaagt
atcatgcatc
cctctggtgg
attgtgtcta
gcagaacatc
gcgacagata
gttcaggcaa
atactaacaa
gaatatggaa
catatgggag
ggagaggatc
attgttgcct
ggtggagcgt
gccgcaaaca
ataactggag
agaatcttgg
ttattcgtga
cgctgccggg
ggctttcctce
ggactatccc
tacaaacaag

tcttcecctact



10

15

20

25

30

35

40

3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921

ccttgaggaa
tggccatggt
ctgccttggt
tggggcaggg
tgtcgaatgt
gaggttctgt
taaaacgcct
agactgcttt
cagacatgaa
cctgttccga
ttgtcatgga
catttattca
ttctgcacac
agttgcacat
gtctgggaga
tgagtgcagc
ccccggagaa
aacctggatc
aaacagagtg
tctgaaagac
ctgatttaaa
tcaatgttat
tcaatccatc
atccaccaac
aatatgaact
gtcagaatga
ccaaagtttt
cccacagaat
tacataaaga
tgctggatgg
ttaacattct

ttttaatggg

SEQ ID NO:17

HOMO
1

61
121
181
241
301

SAPIENS ALDEHYDE OXIDASE 1

atggaccggg
gtcgatcctg

aagtatggct
cccatcacca
ctgtatggtg
cctgttcagg

agttgctgtg
ccccctgaag
tcacatttat
ggtccacact
ccacctgcgt
ggtggcagat
cgaacccatc
tgatgaaagc
ctgggagaaa
ggttgaaata
tgttggctgce
aggcatggga
tcgtggtcca
tgetttgttg
gtcgggggtyg
acgacaggag
gattaggatg
ctacgttcct
cctcttccca
agagtttcca
gtattccatt
aaacactaat
cagctaaatg
agaaattata
gtgaagttgt
atatagacac
catgaaaacc
aggataaaat
gctcttacaa
tatggtagtt
gtgtatgtaa

Caaaaaaaaa

cgtccgagcet
aaacaatgct
gtggaggagg
agaggataag
ctgccgtcac

agaggattgc

gaaaagttca
tttecctgttg
cttgatggct
aaaatgattc
ggaacaagca
ctcaacggtt
atcagcaaga
attaaccttt
ggcgaaggcec
gactgcctga
agtataaatc
ctttatacaa
gaccaatata
cctccttctce
ttcctggggt
agaggcctgce
gcctgtgaag
tggaatgtac
gatggcaatc
cagttcagaa
tagatttgat
tggtttccte
gaataggtga
ccatatagtg
cattttttca
tgtatctaag
caaaagcttt
atttgtaaat
ctcaataaaa
ctatttttag
caaaatatca

aaaadaaaaa

gctcttctac
gttgccttat
aggctgtggt
gcatcaccca
cacagtagaa

caagtgtcat

(AOX1)

atgcagagaa
gccttggcectce
ctgtgctggt
aggtggtcag
cagaaactgt
tggcagtaaa
atcctaaagg
cagctgttgg
agcccttcga
cgggggatca
cagccattga
tagaggaact
aaatccctgce
aaaactcaaa
gttcecgtgtt
atggaccctt
acaagttcac
ccatctgaat
tgtcctatct
atcatcccac
agatatgctt
tagggtgata
tgacttgcat
aaaggcaatt
tttgtcecttt
tgggaccaaa
aaaagttact
catatatttg
ggcaagtaat
tttttaccct

catgcataaa

ttattggaag
acgtgctgcect
cactcacggt
ccgtgaatta
ccctaatgca
ggatgcctgt
aacttggaaa
atacttcaga
atactttgtt
taagaacatc
cataggccag
gaattattct
catctgtgac
tactctttat
tttcgctatc
gacccttaat
aaaaatgatt
caaatgcaaa
ctgtgctgga
agtgttgctt
aagcaatcta
ttcgtcatta
gtgactccta
ttctaaataa
tctgctatca
gaaaaaatag
atcaagaaat
ataaaagtct
ttaaaaatag
aactactctg

tattatgtat

aagaaaggac
ggtcaggctg
ggaattgaaa
agaatgccaa
aatatctctg
caaactcttc
gactgggcac
ggttatgagt
tatggagctg
agaacagaca
attgaaggtg
ccccagggcea
atgcccacgg
tcatctaagg
catgacgcag
agtccactga
ccgagagatg
cttctggaga
agatgctaga
ttctatggag
taaatcattt
ctctgtctct
cttggcttct
tttcattact
ccttectcett
cgaactttca
tgaaaggaaa
tgtaaccaga
gcaaaagaat
acttgatcat

caataaaatt

, CODING SEQUENCE (CDS)

gtgaacggcc
ttgaggaaga
gcttgtacag
gccaatgcecct
ggcataggaa

ggcacccagt

48

gcaaggtgat
agcttcgact
tgatgatatc
gtctgattcc
gcacccacac

gtggcttctg

agaaaaaaat
cacaggaact
acgatacaac
catctgttct
cagaattcat

cacacctggg



10

15

20

25

30

35

40

361

421

481

541

601

661

721

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761

atggtgatgt
actgatgccc
tgcaagactt
ttggatcaag
ctcttcgcag
gagctaatga
atgatgtggt
caggctcctg
tttcacccag
tataatggac
gatgtagtcc
ttgggaactc
agcaggcatc
ttgctatcaa
cctaatgcag
aagtgggaat
gtcaattcag
atctcatatg
attggaaggc
gtctcccttt
agcttcctct
cactatccta
cactgcagta
ggccacccca
gatgacatgc
catgctaaga
atcatgacag
aaatttctgg
gattctgagg
gagccgctga
aggaaactgg
ggtgaaatac
gttcccaagg
atacaggaca
aggcgtgttg
actgcatttg
gacatgttaa
aacgatggca
gatgaatcat

cccaatctcc

cgtgggtttg

ccatctacac
ttggtggtaa
tctgtaaaac
gaatcaatgg
aagaggagtt
taatggctga
tttcceecgt
ttatcatggg
ttataatttc
tcacccttgg
agaagcttcc
tggctgggtc
cagattcaga
aagaaggaaa
atcttaagcc
ttgtgtcagce
gaatgagagt
gaggcgttgg
actggaacga
tgggctcggce
tcaagttcta
gccttgcaga
cattaaagta
tcatgcatct
ctctggtgga
ttgtgtctat
cagaacatct
cgacagataa
ttcaggcaaa
tactaacaat
aatatggaaa
atatgggagg
gagaggatca
ttgttgcctc
gtggagcgtt
ccgcaaacaa
taactggagg
gaatcttggc
tattcgtgat

gctgcecgggg
gctttcectca

gctgctcagg
cctgtgccgt
ttcgggetge
attgccagaa
tctgccattg
gaaacagtcg
gaccctgaag
aaacacctct
tcctgataga
tgctggtcte
agaggagaag
ccagatcagg
tctgaatcce
acgacagatt
tcaagaaatc
cttccgacaa
cttttttgga
tccagccacc
acagatgctg
gccaggtggg
cctggaagtg
caagtatgaa
ccagaatata
gtctggtgtg
ccaggaactt
tgatctgtca
tagtgacgtc
ggtgttctgt
gcgagctgcet
tgaggaaagt
tgttgacgaa
tcaagaacat
agaaatggat
aaccttgaag
tggagggaag
acatggccgt
ccgccatcct
cctggacatg
agaaatggga
ttgggcatgc
ggcagcgctg

aaccacccag
tgcactggat
tgtcaaagta
tttgaggaag
gatccaaccc
caaaggacca
gaactgctgg
gtggggcectg
attgaagaac
agcctagccc
acacagatgt
aacatggctt
atcctggcetg
cctttaaatg
ttggtctcag
gcccagcgac
gaaggggatg
atctgtgcca
gatatagcct
aaagtggagt
tcacagattt
agtgctttag
ggcccaaagc
aagcatgcca
ttcttgactt
gaagctctca
aactccttct
gtgggtcagc
aagcgagtga
atacaacaca
gcatttaaag
ttttatatgg
gtctacgtgt
ctcccagcta
gtgttaaaaa
gcagttcgcect
taccttggaa
gagcattaca
cttctgaaaa
agaaccaacc

atcaccgaat

49

agcccactct
acaggcccat
aagaaaatgg
gaagtaagac
aggaactgat
gggtgtttgg
aatttaaatt
aagtgaaatt
tgagtgttgt
aggtgaagga
accatgctct
ctttaggggg
tgggtaactg
agcaattcct
tgaacatccc
aggagaatgc
gcattattag
agaattcctg
gcaggcttat
tcaagaggac
tgaaaaagat
aagatcttca
agcatcctga
¢gggggaggce
ttgtgactag
gcatgcccgg
gcttttttac
ttgtctgtgce
agattgtcta
actcctcctt
tggttgatca
aaacccaaag
ccacacagtt
acaaggtcat
ccggaatcat
gtgttctgga
agtacaaagc
gcaatgcagg
tggacaatgc
ttccatccaa

cttgtatcac

ggatcagtta
aattgatgca
ggtttgctgt
aagtccaaaa
atttcctcect
cagtgagaga
caagtatccc
taaaggcgtc
aaaccatgca
cattttggct
cctgaagcat
acacatcatt
taccctcaac
cagcaagtgc
ctactcaagg
gctagcgata
agagttatgc
ccagaaactc
tctgaatgaa
tctcatcatce
ggatccagtt
ttccaaacat
agacccaatt
catctactgt
ttcaagagct
tgtggtggac
tgaagctgag
tgtgcttgcc
tcaagacttg
caagccagaa
aattcttgaa
catgcttgtc
tcccaaatat
gtgccatgta
tgcagccgtc
acgaggagaa
tggattcatg
cgcctecttg
ttacaagttt
cacagctttt
ggaagttgca



10

15

20

25
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35

40

2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961

gccaaatgtg
caaacaccct
atggccatgt
tattggaaga
cgtgctgctg
actcacggtg
cgtgaattaa
cctaatgcaa
gatgcctgtc
acttggaaag
tacttcagag
tactttgttt
aagaacatca
ataggccaga
aattattctc
atctgtgaca
actctttatt
ttcgctatce
acccttaata

aaaatgattc

SEQ ID NO:18

HOMO SAPIENS ALDEHYDE OXIDASE 1

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021

atggaccggg
gtcgatcctg
aagtatggct
cccatcacca
ctgtatggtg
cctgttcagg
atggtgatgt
actgatgccc
tgcaagactt
ttggatcaag
ctcttcgcag
gagctaatga
atgatgtggt
caggctcctg
tttcacccag
tataatggac
gatgtagtcc
ttgggaactc

gactatcccc
acaaacaaga
cttcctactce
agaaaggact
gtcaggctgc
gaattgaaat
gaatgccaat
atatctctgg
aaactcttct
actgggcaca
gttatgagtc
atggagctgc
gaacagacat
ttgaaggtgc
cccagggcecat
tgcccacgga
catctaaggg
atgacgcagt
gtccactgac

cgagagatga

cgtccgaget
aaacaatgct
gtggaggagg
agaggataag
ctgccgtcac
agaggattgc
ccatctacac
ttggtggtaa
tctgtaaaac
gaatcaatgg
aagaggagtt
taatggctga
tttcceceegt
ttatcatggg
ttataatttc
tcacccttgg

agaagcttcc

tggctgggtc

tgagaaggtg
gatcaatgcc
cttgaggaaa
ggccatggtec
tgcecttggtt
ggggcagggg
gtcgaatgtc
aggttctgtg
aaaacgcctc
gactgctttt
agacatgaac
ctgttccgag
tgtcatggat
atttattcaa
tctgcacact
gttgcacatt
tctgggagag
gagtgcagca
cccggagaag

acctggatcc

(ROX1)
gctcttctac
gttgccttat
aggctgtggt
gcatcaccca
cacagtagaa
caagtgtcat
gctgctcagg
cctgtgccgt
ttcgggcectgce
attgccagaa
tctgccattg
gaaacagtcg
gaccctgaag
aaacacctct
tcctgataga
tgctggtctce
agaggagaag

ccagatcagg

cgaatcataa
aagaacctaa
gttgctgtgg
cccctgaagt
cacatttatc
gtccacacta
cacctgcgtg
gtggcagatc
gaacccatca
gatgaaagca
tgggagaaag
gttgaaatag
gttggctgca
ggcatgggac
cgtggtccag
gctttgttge
tcgggggtgt
cgacaggaga
attaggatgg
tacgttcctt

acatgtacaa
tccagtgttg
aaaagttcaa
ttcctgttgg
ttgatggctc
aaatgattca
gaacaagcac
tcaacggttt
tcagcaagaa
ttaacctttc
gcgaaggcca
actgcctgac
gtataaatcc
tttatacaat
accaatataa
ctccttctca
tcectggggtyg
gaggcctgca
cctgtgaaga
ggaatgtacc

ggaaattgat
gagagaatgt
tgcagagaat
ccttggctca
tgtgctggtc
ggtggtcage
agaaactgtc
ggcagtaaag
tcctaaagga
agctgttgga
gcccttcgaa
gggggatcat
agccattgac
agaggaactg
aatccctgcce
aaactcaaat
ttcegtgttt
tggacccttg
caagttcaca

catctga

, 3404A>G VARIANT ALLELE

gtgaacggcc gcaaggtgat agaaaaaaat

ttgaggaaga
gcttgtacag
gccaatgcct
ggcataggaa
ggcacccagt
aaccacccag
tgcactggat
tgtcaaagta
tttgaggaag
gatccaaccc
caaaggacca
gaactgctgg
gtggggcctg
attgaagaac
agcctagccc
acacagatgt

aacatggctt

50

agcttcgact
tgatgatatc
gtctgattcc
gcacccacac
gtggcttctg
agcccactct
acaggcccat
aagaaaatgg
gaagtaagac
aggaactgat
gggtgtttgg
aatttaaatt
aagtgaaatt
tgagtgttgt
aggtgaagga
accatgctct

ctttaggggg

cacaggaact
acgatacaac
catctgttct
cagaattcat
cacacctggg
ggatcagtta
aattgatgca
ggtttgctgt
aagtccaaaa
atttcctcect
cagtgagaga
caagtatccc
taaaggcgtc
aaaccatgca
cattttggct
cctgaagcat

acacatcatt



10

15
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35

40

1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481

agcaggcatc
ttgctatcaa
cctaatgcag
aagtgggaat
gtcaattcag
atctcatatg
attggaaggc
gtctceccttt
agcttcctct
cactatccta
cactgcagta
ggccacccca
gatgacatgc
catgctaaga
atcatgacag
aaatttctgg
gattctgagg
gagccgctga
aggaaactgg
ggtgaaatac
gttcccaagg
atacaggaca
aggcgtgttg
actgcatttg
gacatgttaa
aacgatggca
gatgaatcat
cccaatctcc
cgtgggtttg
gccaaatgtg
caaacaccct
atggccatgt
tattggaaga
cgtgctgcetg
actcacggtg
cgtgaattaa
cctaatgcaa
gatgcctgtc
acttggaaag
tacttcagag
tactttgttt

cagattcaga
aagaaggaaa
atcttaagcc
ttgtgtcagc
gaatgagagt
gaggcgttgg
actggaacga
tgggctcgge
tcaagttcta
gccttgcaga
cattaaagta
tcatgcatct
ctctggtgga
ttgtgtctat
cagaacatct
cgacagataa
ttcaggcaaa
tactaacaat
aatatggaaa
atatgggagg
gagaggatca
ttgttgcctce
gtggagcgtt
ccgcaaacaa
taactggagg
gaatcttggce
tattcgtgat
gctgcegggg
gctttcctca
gactatcccc
acaaacaaga
cttectactc
agaaaggact
gtcaggctgc
gaattgaaat
gaatgccaat
atatctctgg
aaactcttct
actgggcaca
gttatgagtc
atggagctgc

tctgaatccc
acgacagatt
tcaagaaatc
cttccgacaa
cttttttgga
tccagccacc
acagatgctg
gccaggtggg
cctggaagtg
caagtatgaa
ccagaatata
gtctggtgtg
ccaggaactt
tgatctgtca
tagtgacgtc
ggtgttctgt
gcgagctgcet
tgaggaaagt
tgttgacgaa
tcaagaacat
agaaatggat
aaccttgaag
tggagggaag
acatggccgt
ccgccatcct
cctggacatg
agaaatggga
ttgggcatgce
ggcagcgctg
tgagaaggtg
gatcaatgcc
cttgaggaaa
ggccatggtc
tgecttggtt
ggggcagggyg
gtcgaatgtc
aggttctgtg
aaaacgcctce
gactgctttt
agacatgaac

ctgttccgag

atcctggctg
cctttaaatg
ttggtctcag
gcccagcegac
gaaggggatg
atctgtgcca
gatatagcct
aaagtggagt
tcacagattt
agtgctttag
ggcccaaagc
aagcatgcca
ttcttgactt
gaagctctca
aactccttct
gtgggtcage
aagcgagtga
atacaacaca
gcatttaaag
ttttatatgg
gtctacgtgt
ctcccagcta
gtgttaaaaa
gcagttcgct
taccttggaa
gagcattaca
cttctgaaaa
agaaccaacc
atcaccgaat
cgaatcataa
aagaacctaa
gttgctgtgg
cccctgaagt
cacatttatc
gtccacacta
cacctgcgtg
gtggcagatc
gaacccatca
gatgaaagca
tgggagaaag
gttgaaatag

51

tgggtaactg
agcaattcct
tgaacatccc
aggagaatgc
gcattattag
agaattcctg
gcaggcttat
tcaagaggac
tgaaaaagat
aagatcttca
agcatcctga
cgggggaggc
ttgtgactag
gcatgcccgg
gcttttttac
ttgtctgtgce
agattgtcta
actcctcctt
tggttgatca
aaacccaaag
ccacacagtt
acaaggtcat
ccggaatcat
gtgttctgga
agtacaaagc
gcaatgcagg
tggacaatgc
ttccatccaa
cttgtatcac
acatgtacaa
tccagtgttg
aaaagttcaa
ttcctgttgg
ttgatggctc
aaatgattca
gaacaagcac
tcaacggttt
tcagcaagaa
ttagcctttc
gcgaaggcca

actgcctgac

taccctcaac
cagcaagtgc
ctactcaagg
gctagcgata
agagttatgc
ccagaaactc
tctgaatgaa
tctcatcatc
ggatccagtt
ttccaaacat
agacccaatt
catctactgt
ttcaagagct
tgtggtggac
tgaagctgag
tgtgcttgce
tcaagacttg
caagccagaa
aattcttgaa
catgcttgtc
tcccaaatat
gtgccatgta
tgcagccgtce
acgaggagaa
tggattcatg
cgcctecttg
ttacaagttt
cacagctttt
ggaagttgca
ggaaattgat
gagagaatgt
tgcagagaat
ccttggctca
tgtgctggtc
ggtggtcagc
agaaactgtc
ggcagtaaag
tcctaaagga
agctgttgga
gcccttcgaa

gggggatcat



10

3541
3601
3661
3721
3781
3841
3901
3961

aagaacatca
ataggccaga
aattattctc
atctgtgaca
actctttatt
ttcgctatcc
acccttaata

aaaatgattc

gaacagacat
ttgaaggtgce
cccagggcat
tgcccacgga
catctaaggg
atgacgcagt
gtccactgac

cgagagatga

tgtcatggat
atttattcaa
tctgcacact
gttgcacatt
tctgggagag
gagtgcagca
cccggagaag

acctggatcc

gttggctgca
ggcatgggac
cgtggtccag
gctttgttge
tcgggggtgt
cgacaggaga
attaggatgg
tacgttcctt

52

gtataaatcc
tttatacaat
accaatataa
ctccttctca
tcctggggtg
gaggcctgceca
cctgtgaaga
ggaatgtacc

agccattgac
agaggaactg
aatccctgcc
aaactcaaat
ttccgtgttt
tggacccttg
caagttcaca

catctga



