GGAAACCGECC
CGGEGAGEEEC
GCGACCCCAT

GCGAGCTGCG
Al aSer CysA

CGGCGGRAAG
pad ydyLys

CGGCCGAGCA
r oAl ad uHi

GAGAAAGAAT
d uLysd uL

CGTAGCTCCT
r Val Al aPro

GAAATACACA
| yAsnThrd

ATA

OTULI N (NM 138348. 6)

CCGECEECTG AGAGGCTGCG GCCACTGECCT
TCCGGATCGT TCGGAGCCGG CTGAACCCCT
GAGTCGEEEEG ACTATGCCCC AGCCCGAAGC
tSer Arg@y Thr Met ProG | nProd uAl

CCGAGACGCC GGCGCGGEGAG GCGGECGECCA
| ad uThr Pr oAl aArgd u Al aAl aAl aT

GCGECGECCA GCGGEECAGCC GCGECCCGAG
Al aAl aAl aS erd yd nPr oArgProd u

TGAGGAGGAC ATGTACCGTG CTGCAGATGA
sd ud uAsp Met Tyr ArgA | aAl aAspd

TGCTTATACA TGAAAGAGGG GCATCAGAAC
euLeulleH sd uArg@y Al aSerd uP
GAAATGGATA TCATGGACTA CTGCAAAAAA
Ad uMet Aspl | eMet AspTy r CysLysLys

GAAAGCAACG TGTATGAAAA TGGGECTATGA
nLysAl aThr CysMetLysM etd yTyrd

GGCACCCCGA
TCGGCCGCGA
GIGECCAGGC
aTrpPrody

CGGCGCGGGA
hr Al aAr gAs

ATGCAGTCGCC
Met G nCysP

AATAGAAAAG
ull ed uLys

CGAGATTAAG
r oArgLeuSe

GAATGGAGAG
A uTr pArgG

AGAGGITTCT
ud uVval Ser

-59
-9
42
14

92
31

142
48

192
64

242
81

292
98

342
114

cDNA + Protein
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>Vers
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CAGAAGTTCA
A nLysPheT

GAGGGCCACG
UAr gAl aThr

GGCTGCAGGA
r pLeud nAs

TACAACTGGA
Tyr AsnTr pl

TGAGGACCTG
nd uAsplLeu

AGI GCCCAGG
ysTr pAl ad

TGTGATGAAC
CysAspd uL

TGTAAAATTT
aVal LysPhe

AGAAAGGAAA
| uLysd yLy

CCTCCATACG
hr Serl | eAr

CTGITCCAGG
LeuPhed nA

CCCGGAGCTC
pProd uLeu

TCAAGCAATG
l eLys@ nTr

GTTGATAAAA
Val AspLysl

CTTGGCTGAA
yLeuAl ad u

TATTCACAAA
euPheThr As

CTAATGCTAA
LeuMet LeuA

GGAAGTACCA
sd uVal Pro

GCGAGTCCGT
gArgval Arg

CCATGAGCCA
| aMet Serd

ATGCTGITAC
Met LeuLeuP

GAAACTTGGA
pLysLeud y

TTAAAGAGTC
| eLysd uSe

ATGAGAACTG
Met Ar gThr A

TGAGGCGGAG
nd uAl ad@ u

ACAGAGCCAT
snAr gAl al |

TTTTTCTCTG
PhePheSer V

GGTGATAATT
A yAspAsnT

GGCTGTGGGEG
nAl avVal dy

CAGAAAAACT
rod uLyslLe

CTGAAATTTG
LeuLysPheA

CCTTACTCTG
rLeuThr Leu

CTGAAGCAAG
| ad uAl aAr

GAATATAGCC
d uTyr SerlL

TGAACTATAT
ed uLeuTyr

TCGCTTCTGIT
al LeuLeuPh

ACTGTGCACT
yr CysAl aLe

CTGCCGCCCT
LeuProProT

CATAAGCAAA
ul | eSerLys

ATGGGAAGAA
spd yLysAs

CTGAGGAAGA
LeuAr gLysL

ACAGATAGCT
gd nll eAl a

TCTATGAAGC
euTyr G uAl

AATGATAAAG
AsnAspLysG

TGCTCGGGAC
eAl aAr gAsp

392
131

442
148

492
164

542
181

592
198

642
214

692
231

742
248

792
264

QL15H

p.Leul31 Argl32insleuCysThrdu C129S
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ACATCAAATG
Thr Ser AsnA

ACACACTGGT
yH sThrdy

TGCGCCACAC
al ArgHi sTh

TTCATCACAG
Phel | eThrV

GCTCATTGCT

rLeul | eAl a

AGGAGACCAG
| ud uThr Se

CGAAGATGCA
TAAGAACAAT
CAGGATGICC
CCCCTCATCT
TGTTGGACGG
CAGAGGAAAC
AAACTCTCTC
TTTTTTTCCC
CTGCTTTAAC
CACTGAGEEG

ACCCAGGACA
spProd yd

GGTCTTGAAC
d yLeud uG

CATCCAGGTG
riled nval

TCTACCCCAC
al TyrProTh

GAGGACGATC
A uAspAspA

TCTATGAGAG
rLeuSt op

CAGGTGECTC
CTCTGAGAAG
TGAAGACTAG
ATGATGCAAT
TGCAAACCAT
TCAGITTTGG
TAATGGTAAA
CTTTAGTAGT
TCAGGACCTT
GCTTCTAACA

GCTTCTGAGG
nLeulLeuArg

AGGTTGAAAT
| nVal A ulvke

TACCGGCTCT
Tyr ArgLeuS

CGACCCACCC
r AspProPro

GCGCACTATAA
rgHi sTyr As

ACGCATGCTC

CTGEECTTGG
AACCCTTGCEG
CTTTTGATAA
ATATTTCAGT
ATCTTCTCCA
AGAGGAATAT
CTGGCTTCTA
AACGGGTTTC
GAGATTATGA
GICTGCTTTA

AACCACCTCA
AsnHi sLeuA

GITCCTTCTT
t PheLeulLeu

CCAAGTACAA
er LysTyr As

AAGGACTGCC
LysAspTr pP

CATCCCCGTC

nl | eProVal

CTGACAGCCT

GCTGCAGGTT
CCCCTGCGAG
GAGAAATTAA
GGECEECCTTC
GAAGGCAAAT
GITCTTTATG
ATTTTTTTAA
TATAGATCTT
GACTGACGTG
AGTGGTATAA

ACCAGGT GGG
snd nVval d

GCCTATGCTG
Al aTyr Al aV

CACGGAAGAA
nThr 3 u@ u

CAGTGGTAAC
roVal Val Th

AGAGTGTIGTIG
ArgVal CysG

GGCGACGTGG

TGEEEGTCTC
CCAAGTTGRA
CCAAGICTTT
AGAGCACACC
ACTTTTGTAT
TCTCAAATCA
GTACAGTATT
CCTATACAGT
CTGCCCACTG
TTCTGGGATA

281

892
298

942
314

992
331

1042
348

*33

*83

*133
*183
*233
*283
*333
*383
*433
*483
*533
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GATCTGITAC
TTTTTATGAA
ATTTTAAGCA
GITATTTCAA
AGGGAACCTA
CCCCAGCGCA
TGGACAGACA
TCTACAGITC
CTCCTTTCAG
GCTGGACCTG
TCCACTGCCA
AAACCATCTT
ATATGAGIGC
GGAAGCCTGA
TCAGCCTAAG
TGGTCTGCCT
GIGITCACAT
CTGAATTGEC
TTTGTTTTAT
AGAACCTATT
TTTAATTAAA
ATTCAGACTG
CCACATTTTG
TCTAAATGIG
ATGCAATTGT
TAATGACTTC
CAGCAGGAAA
GAAACATTTC

TGGCATAGIC
GGGAAGAGCA
GATTGITTTG
GCCATTTTTG
GAACTTCTTG
CTGGAGICTG
CTACTTGCCT
CATAGATTCA
AGGAGGAACC
GGTTTTCCTA
GATCTGIGTA
AAAATTTTTC
AAAAGTGT GG
GGGAGGCAGC
GGTGGTGACT
TATGGECCTGA
GAACCGGAGA
TCAACGTTTG
AATAATTAAA
TTTTTTGAGG
AATAAAGTICT
TTACTTTAGC
CTAAATATTT
TGTGAATATG
GCCTTGAATA
TTATTGECTT
TGCTTATCAT
GATCATACAT

ATGACAACCT
ATGGTTTGGA
CAACAGATTA
AAGACTGGAG
CTCCTTGTGA
GCCCTTGGTG
TTGTGGITTA
CAATTTTATA
AAAGGCCAAA
TGCTCTTTTC
ACCCGTICTGG
ATGAGTACAT
CTGAGCCGECG
CTTCCTGECT
GCCGTGGTGA
ATTGICCTCA
CATCACTCTT
TGGAGGTGGT
ATCCTTATTT
CAAACCGTTT
TAGTTAAGAA
TTTCTCCCAT
ATTGATTAGA
TTGGAGAGEC
AGAAGGTACC
TGATTTTTCA
TAATTTCTGA
ACATAGCAGT

CTGGTAATCT
CTTACATCTT
AGAATTGGEGT
GAGCGTAGA
CTATGACAGA
CAGGTGGTGC
GIGTTGGAAG
GCCAAACAGT
TTACTTTGAG
ATCCTGTGIT
GICAGGCGAT
TTAAGCGGAA
TATGCCCTTG
ATGAGCCATC
AGGGGECAGCT
AGGGEGTGTGG
TAGGATTCTA
ATTTCCCTGA
GGTCCAATTT
TTGAAAATGT
AACTCAGGAT
TACCTCATCA
GIGTTGAAAT
TTTGIGITCT
TAGAAGCCAA
TTGCAGTATA
TGITTTTTAA
AGAGATCTGT

TACCTTCTCC
AATTAAGCCT
CCCAAAGT GG
GGGAGTGGTG
TGTCTGATGC
CCCATCAGTG
CTTTAATTAT
TTGTATCCAC
GTAGGECCTTA
GGAGGGTGTG
GAGTGACAGC
GCATACGCGERA
ATTGGTITTTG
GCCTGCCCAA
CTGCTGAGCA
ACTGCAGATG
CTGGCAGCCC
AGTACTGAGC
AATATAGITT
AAATTTTGIT
GCACAAAACT
GTAATATTCA
CAAATTCTGC
TCACTGTGAA
ATTAAAGTAA
TGGGATTGTA
AGCACAACTC
GCCCTTCAGG

*583
*633
*683
*733
*783
*833
*883
*933
*983
*1033
*1083
*1133
*1183
*1233
*1283
*1333
*1383
*1433
*1483
*1533
*1583
*1633
*1683
*1733
*1783
*1833
*1883
*1933



TACATTGAAT
CTCATGITAA
TTAGTGAACT
TTGCTTATGT
TTAGIGTGAT
TCAGGAAATA
GCAATATGCA
GGTCTTGAGC
TAAGTGGATT
GGTGITCTAG
CTATCCCAGA
GGCAGAAAAG
GCTCATTTAA
CATGGGATTA
ATCCTGAGCT
GAACAATGAT
TAACTGATCGA
TCCGTAGAAT
GAATCCTTTT
TATTCAGTTA
TGCCTTGGTA
GGTAAAAATC
CTTTGIGAGT
TCCTCCCTCT
GAGGATCTTT
CAGCACTTCT
AATGIGTCTT
CTTTTCTTAA

CTGACCATCA
TAATAGTCAT
TGAATTGGAT
CCGAAGCCCT
CATGGCGICA
GAAATGATTG
GCTTCAGITG
TGGTCAGGTG
CAGGAGGATG
AAGAAAGGAA
GIGICTTGCA
TTATCTCCAT
GGTGCATTTA
ACACTCCTTT
CCTTCTGTAT
AGTCACATTA
TTCGGCECCTG
ACAGAGTGGA
TTCTTTATTT
GIGICTGATA

GITTATATAT
CTATCCTTGC
TTCTGGGTAA
TGTCAGAATC
GAGAAGCAAA
ACCAACTTTA
CCCAGAATCT
ACATCAGCAG
TTCCACTTAG
TGTAGTAGGA

GICATTGAAT
ATTTTGAAAC
AAGAATGTGT
TGTCAGACTC
GCTTTCAAAT
AAAATAATTT
TAGITCCGIT
ATTAGAAGIT
AGCAGICTTC
ACTATACTAT

AGAGTTTAGG
CTTAAGCAGG
AACCTAAAAT
TCCAGAACAT
ATACATCTGT
GAGAACAAGA
GATTTGATTG
TGAAAATGIT
AGCGATTTAC
AGATTTTCTT

TGITTTTTTT

TCAAGCCACA
TTTTATGTAC
TCCCGATGTIG
TAGAGAGACG
GCCATCTCAG
CTTCAGATAC
GCAGTACTTT

TTTTTTTCCC
TGAATTGITA
TTGGICTTTG
CTGITTTACC
CTGTGAAGTG
CATCTACATA
TAAAGTACAG
GCAGGTACTC

AGITTTGGAC
CATGACTTTT
AATTTCCCTG
TTTCAGATTC
TGATTTTATC
AACCAGTAAT
AAAGIGITTG
TTCAATGCAC
ACTTTTGITA
TGCTTAAGGA
TCCACTTTTG
ACACCTCTGT
TTTTTGITAT
TAGGAGI TAG
CTGAATCACC
GGACTTACAT
TTGGATCATT
CCCTTTGAAA

TTTAAGAATA
TGITCTAATC
TTCTTTTATG
TTGITTAGGT
AAATAGTACT
TTTTTTAATT
TCTCATTCTT
GAATGGAGAT
AAAATGATAA
GCCTAACTTT
CCTGIGTATT
ATACCTGIGA
TATTATGCTT
CCCTCCTTAC
CATCCACAAG
ACATGGICTC
CAGITCCTCT
AGAACAGGAT
CTCTATTATA
GAACGGACAT
GACGCTTATCA
TGGGAAAAGC
TCATCCTGIG
TCTGCTTTCT
TTTAATGATA
AGACTTCCTG
TTCTTATCTC
GCCAGAAGCA

*1983
*2033
*2083
*2133
*2183
*2233
*2283
*2333
*2383
*2433
*2483
*2533
*2583
*2633
*2683
*2733
*2783
*2833
*2883
*2933
*2983
*3033
*3083
*3133
*3183
*3233
*3283
*3333



TAAACCATTG
TTATGTAAGA
GIGAATGTGA
AAGGCAGGEC
GAAGGAGGAA
AACCACAGAT
AATCTGAATG
TTCTAAAATT
ACTGICTCGCG
TAGGGAGCCA
GGAAAGACAT
CTTGGAACCA
CTTCTGGCAT
CCATGACCAG
TTGGTCTGCA
GGACTCAGCA
ATTATATATT
CAGIGGTGCG
TTCTCCTGCC
ACTCCCACCT
GGCCAGCCTG
CTCCCAAAGT
TATTGTATTT
ATGEGITTTG
ACACATACAT
GIGIGTGIGG
ATCCTTTTTA
TCTCAATTAA

GCGAATCTTA
TCTGTGAGTA
AATGIGTGIG
GCAATATCAA
CTAATTCTAG
GCCATACAGA
AATGGAAGCC
TAAGICCCTT
GAAACCTCAT
GIGCCACGTT
GGGCAACTGA
ATGAAAACCA
TTCCTGTAAG
GAGGGEGTGTG
GI'CACAGCAT
GTATTCTGGEG
TTTTGAGATG
ATCTCAGCTC
TCAGCCTGCC

ACTTGTAGAC
CTTAAAAAGA
AAATACATAG
GTAATTTAAA
AATAAATGIT
CCTCCTGIGC
CTTACGIGTA
ATTTAACAGA
TTGTGACATC
GAACAGAACA
TTATTAATGT
ACAAAACTAA
TCACTAGCAG
TGTGIGIGIG
ACCTTTATGT
AGGGTGGAGG
GCGGTCTTGCT
ACTGCAACTT
AAATAGCCTGG

AATTTTTGTA
GICTCGAGCT
GCTGAGATTA
TTTTCAGGIT
GTATGTATAA
TAATTGTATT
TCCCAGACCT
ATAGCATTCA
TCTCATTGAT

TTTTTAGTAG
CCTGGECCTCA
CAGGCGTGAA
ATATTGAAAT
TGGAAATAGA
GAAATGITAT
CATGGCCACC
TTAGCATTAA
TTGITTGGTA

ATGCAGTAAA
AAGCCCTCAG
AATTCCCAAA
AATGGTCCAA
AAAATGCCAT
TTAAGITATA
TACAGITTAC
AGTATGTATT
ATCTAAGECEG
GIGGTTTAGT
TTTTGTAATT
ACTGGITTGA
TAGGTGTGAG
TGCATGIGIG
GCATGIGICC
TGAACTGTCC
CTGITGCCCA
TTGCCTCCTG
GATTACAGGT
AGATGCGEGTT
GGTGATCCAC
CTACCGCGCC
CTACTACCAG
TAGAGTGGI T
ATCAATACAT
AGITTGITTA
TGGAGGAGGA
TAAGTTTGGEG

AGAAATGCAT
TGTGTGTGAA
TAGITTAGCA
GGAACTGTAA
TCAAGAACAA
GAAGAATAAA
AAATTCCTAT
TTAATCCTTA
ATGGGAAGAC
GAATGTGTGA
CAGITTATAA
CAGCCTGCCA
GIGGECTTGC
TATATGCGIG
TCGCAGCTTG
CATGTATTGT
GCCTGGAGTG
GITCAAGCAG
GI'GTACCACC
TTACCATGIT
CTCCTTTGEC
TGGCCCCATG
GAATGTCGEA
AAGTCTAGAA
CATTTATGAT
AGCATTGIGA
CACTGTGITT
TCAGAAATGA

*3383
*3433
*3483
*3533
*3583
*3633
*3683
*3733
*3783
*3833
*3883
*3933
*3983
*4033
*4083
*4133
*4183
*4233
*4283
*4333
*4383
*4433
*4483
*4533
*4583
*4633
*4683
*4733



AACTGCCAAA
TCCACAGTCT
TTGAGCTTAA
GITTTCATTT
GCTAAAACAT
GGITACTTCT
AATAACCTTC
GITGCCTGCA
GGATAACAAG
TCCATGGGTA
GAACCTGGECA
CATAAGATGT
CCCCCGAGEC
GICAGITGCC
CTCTTGICTT
ATCCACTTTA
AAATAAACTT
AAATGCTTGC
TAACTTTCTG
CTTGACCCCT
TATTGGGCAG
TTAACCCATA
TTTTCAGCTT
GIGEECTTGG
CCACACACAG
CTTATTAGGEG
TTCTGACCCA
GAGACATTTC

ACATCGATCA
TGGCAGTGGA
TTCTGAACTT
ACATATTGAA
TGTACCCCTT
GAGTATTTGA
TTTCTCATTT
TTTTAGCCAC
CCAACTTTAG
AGCCATTGIG
GCGCTCATCT
TCCGCATGIG
TCTGIGCAGT
TGGCTCCTGG
CACTGTCAGA
GCAAACCCTG
AGAAAATACA
CTTTGAGGAC
GCACCCGCAA
GCCCATTGTG
TGTGGAAGAG
CTAAGTIGCCC
GGGTCTGGAT
ACAGITCCTG
TCTGICTCAG
GAAGATCCTC
GCCCTGECTGT
TTTATGAACC

GTACAAGGAA
CTTGGCAGIT
CAAAGTAATA
AAATCCCTTG
ATAAGAACTG
TAAAGGAACA
CCATTGITTT
TTCTAACTTT
ACCCTCTGCC
AATGGAGCECT
TGECTTGITT
TCCAAAATTT
TTGGGECECCTT
GGCCAGAGTT
ACCTGAACTG
CTGCAGAGGA
ACTCAGAACC
TTTGGCAGAT
GGCAGACCTA
AGCAGAGGAA
TTAGATGAGA
CCAACCCTGC
TCAACAGCAT
AACCTCCCTA
TGGTCGTGIG
CAGACCTGCA
GIGITTGCCG
ATTTACACTG

GGCGACACAGG
CTCCCAGTAA
TTTTATACTT
ACTGTATTCA
CAGCAATCCA
AAGTCAAAAT
TATAAAAATA
TTGTATTATG
AGTGCCGATG
GGTGGAGCAG
AGCAGTGCCT
CCCCTGECTCT
GGI'TCCCACC
TCCTCTGITA
ACTTGGEEEC
CTGTAAAAAC
CTGECTCTGT
TGTGCTATTA
TGATGICCAC
TCAAGCGTTT
TGAAGCAGIT
CAGCCAAATT
TCCCGCTGCC
AATCTGITTC
GATTAAGTGA
AAGCAGGECECT
CAAAGAGGTT
CTGGAAATGT

GCTTAAAATG
GCAGAAGTAC
AATTTTAGGA
CATAAATGGT
CAGTAATGIT
GAATGTATTT
TTTTGGTATT
AATTTGGAGA
GIGITTTTCT
CACACTGTGT
CTGITTACAC
GAAAAACATG
TGCAGATGCG
CTTGITGAGT
TTTGCTGITG
AAATAACTAA
TCCTGIGGIC
CATTGEECTC
ATGECTGACT
AGGCGAGGCAG
AGCACAGICGC
AGGTGCATAG
CACTAAAAGG
TTCATCTTTA
GGTGCTAGCA
GCAGCCCCAA
TGGIGIGTGC
ACCCACTAAT

*4783
*4833
*4883
*4933
*4983
*5033
*5083
*5133
*5183
*5233
*5283
*5333
*5383
*5433
*5483
*5533
*5583
*5633
*5683
*5733
*5783
*5833
*5883
*5933
*5983
*6033
*6083
*6133



GIGATGGCAA
AGAAGT TAAT
GGGGATAGAG
CAAAGAACTA
AACCCAGTI GG
TCATGTGCAG
CCTCCAGTGG
TGCACTTTCT
TGGACAGTGT
AAGTGCGAGAG
TACAACCATT
GAAGTTGITT
ACCTGGGCAT
ACCCCTACCC

GAACTTCAAC
CCTCTGAAGRA
AATGAAGITT
GAGTCTGGERA
GIAGGTACTG
CAGAAAGACC
CCCATTCATT
CCCTCTACTT
TTCTTGAATT
AAAAACAGCGG
AAATAAAGAA
GTACAGTATT
TCTTTCTGTA
TTGCCTTTT

AAATTCCTTA
GGGEGEGAAGAC
GAGICAGCAG
GICTTGCAAG
GGCATCCATT
TCCCCACTGT
TGGATTGATA
GICTGAATTA
TCCTTTTCCA
ATGCAGECTG
CACCAGCTGC
TTTCTATTGA
GITTCTCTGA

TGAATCAGCC
TGGACTTTCA
AGCTCTGCCT
ATGCGACCTGG
AGACGGCAGT
GAACAACAAA
CACTTTTTCA
CGATGCTCTG
CCCCCTTTTC
TGGGTCTTGT
ATTATGTGIG
CCECTTCCGT
ATTTTCTGIC

TCTCAATGCGA *6183
*6233
*6283
*6333
*6383
*6433
*6483
*6533
*6583
*6633
*6683
*6733
*6783

GAAGTATGIT
TCCTGITTGT
GCTTCTGAAG
GCTAAGTCGG
CCACTTTCCT
GIGTCAGAAA
CTCAACTCTG
CCACTCAAGA
GGAAGCCCTT
TTTAGAACGA
CTTGCCTGAA
TCACCTCCTC
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