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Several investigators, including our group, have isolated and
partially characterized the cardiac myosin heavy chain genes
(1—4). We screened a human cosmid genomic library using a
1.7 kb cDNA clone of the 3-cardiac myosin heavy chain gene
as probe (5). We isolated and characterized a genomic clone of
37.5 kb containing the complete human cardiac 8-myosin heavy

chain gene (4, 6). Like the rat skeletal myosin heavy chain gene,
this gene is divided into 41 exons, the first two of which are non-
coding. However, exons 37 and 38 are fused together and do
not have an intervening intron. This gene extends for 21,828
nucleotides and codes for a putative protein of 1939 residues and
a molecular weight of 222,937.

1 gaattcatgcatgcccctggeccctcactctccccacaaggaatgtgcatgtgtgcaaagggtaggectggatgecatttctacaaacagttgactaaagcagtccagagcaggg
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116 atctttctttgggtcattgttatgtccttattgaccagaataatgcctggcacacagtaggcactcaataaatacttgttgaatggaggaatctgcaaagctgctcagtcttcag

acagcagcaagcagcaaggaagagaatcatgatgtaaccaagagcaggtgctggaggagctagggagtgagtggggatctttaaggacagcaggccctctgatctgtctgagetg
tgaggcaaagcctagttagggaggtgagttctatctgcaatgagagggggcatgggtggagaacagtaacaccaaacaccaacagaccagagcctcccaaacccgaaaggagaga
aacaaagtgtgattgatttcccaaatgcagaaaagactacccaagtccccagccaaggaaggaggctggcctgtggtgaagacactggetttgaaatggctcaacatcgtcccaa
gcaccctttgtgcatcttaattgccctgggaaacatgggaggggtggcagtttggagect tggaaagectggaaggtggggacgaaaggagtttttgeccctcatecgecaatecttg
aggttcctacagggaacctcagacaacagctgtcttaggggtttccttccagctccaagcagctgtattatctatagectttgagagggtctgtctctgtcaatggggetgattee
tcagcacctggcagggcctggggggggactgccagagtctgttctgeccgggecatgttagtagcacagactactgggataacctcagcaactgtatacctttagcactgcagaget
gcggtgttgtcagacacagcccttgcagttcgtggtctacccccacttgectgecacccecccttatagectgectcaatgtecctcagactgtaccttagtgecttggttaccaagcaa
cccccacagaggectectectggatttteccttcectgectatgeccacccccaccttcaaaaatgtacctgetgecacccatecccccaggectgectcactecttccaagetgaca
gctaatcagatgggactaactccatgcgcggaagagetgtgcttgggaagaagggggagatttcacaccaaatcgtgcagtggttgcctagacacggagccagtcaagcttgcat
gttttgttgctagaagagcatggcatcggtggtgttctgtgctcgcaggctgggeccagetecctttectececctectttgtggetgttcctcaggcctgcagaggggaagattt
ttcctgtcctgttactctgectcacttgccagaacactagtcgectccagectctggataaagctgaggetgggtgggccagacaacagetgtcttaggggtctecttecagetee
aagtagttgtattatctatagctctgagagggtctgtctctggggctcaggectttagtacctgtggggcagagcaggaacgtgagtcaggcaaaccgctccaaactaggacraa
tgcagctgggtcctgectctcctgegcatagggggaccccacatagggggaccccacatctttggaatcccagn-cacctttccaggctaccctccacaggecgggctecacteee
atctgctgaggtttcccaccttgaatcctgetgecccgattagectgtataaccttaaagaatgcactgteccctctccattaaaatgaagtgettggatggattgctaaaggectg
tctggctcggaggettggtgcctcaacacattgecctgectggtccaaggaaatcagtgectgageccagagtecccatctctaagectecatggttattgttettgeccacctggetag
gaaatgtccttccagctgeccccagtctagetgectcaccectggggecatgececccaactctgtectacecttetetgetgectgacactegecccttecccagettccagttggata
caggacctgggccaggagagcagggaggacactgtggaaaatgcggccaggccatcaggggcctcgcagcaggggactggaagggggagcagtgtccagggccagaagtgctgeg
ggagagccaggacattggctgcctgtggtcttggtggtcegtggtcagtteccctetectgccagectgtggaatgtgaggectggectgggagatatttttgetgcactttgageca
ccecgecccctggaactcagaccctgcacagtccatgccataacaatgacgaccacttccaattgtttcctagctcgagagagaggcggggaggggagcactgt ttgggaagagg
gggagcctcggggggatgettctagtgacaacagccctttCTAAATccggetagggactgggtgecgttgggggtgggggtgcctgetgecccaTATATacagcccctgagacca
ggtctggctccacagctctgtcctgectetgtgtetttecctgetgctctcaggtaggagegggagctggaggectttactctgggataaggggggctccaggettaggaaagggat
tcctettggaatagcaagcttcatgcaggacttcatgcagagtaccaggtccagtcactgggcacacatgtgcaggtctaaacatgggecgtatgtgccacaggagttcctagggg
aagatatctgcatctgagcatatgggaccaatatgcattacagggtgtgtgtgtgtgtgtgtgtgtgtgtgtgtggacaagcctgcatagtctgaatgtgagaaagggtatgtac
ctcactgactgatacagaaatatcaagtgggagatgtgggtgtatgatcacgtctgtgaacgaggaggttcctttgcagggagggagaaagaatggtggagaaggattctaggaa
gtgtgtaatgccttcatgtgattctgtgaggcctggaatgtctctgcagaaggaactcacaggcacgggggtgtaggatgttccaggtctttgtgtactgaagaacacgcagatg
tgatctacttacgtggcacacatcctgaaatgtgcacatttgctgttgaggcatatatggcaccctggggttggggtgcggattgaggtatgggaaggaagectgtcttcatgtg
agaggcatgcccaagcagcaggcatgagtgt tcataacgagggcttgtggagggtgtttggctatgtgatgggtgtgtctgtgagaggaagcccacaagtgtcttctctctgaga
atgtccacaaagagtacaacaaaatggggacaggatggaaaaagaagtctctttagagtcatcagacttgcattcaagccttggctctcccacttgttgtcatgggetettggee
aagcaacccatttaacctcgatttcctcatctgtcaaatggggtgaagactgagtaggagaaagtgcattgaagtgcttttagactggaaagtgccgaacaaatgtgaccattag
ttgtctctcagatggctcaaagaaaggtaaccactagatgggtaccaggcaggggtgggaccatctcgcaggagtgaagaggattagggctcaaggttgagttgacaccaggaag
ctgttagaactagttcttgaggaaaaagggaatagggtttgaaaaacaagaaggatgggaccagagaagctgaccaccctttccaccttgttttggaagaggggtagctgaagaa
cagagccagggagaagcaggaaggtgggactggtcaggttgggcacagcctgccctgacacagcctcttccctctctccaggtcccctgcaggccttggccttttcctcatctgt
agacacacttgagtagcccaggtaagaaaagctgaagctagagtgttgaaaatctagtaagactgggcattagagctccccaaagccagcctatggaactctagtttctgccatg
tgctggagagaatatcttggctatcaagagctactacctgtgaccagggggccagggatagatgaggtcagagatggaaatagttagatttcttcctcctacagggagctcagaa
tgctcttccttcccctaggagagccccagcttgaacaatagtttgttgttccttttaccctggcaggtttgctaggctgctcctctggttaac,,, ctcaaagaggaaggga
ctcactggtaactcctcttgactcttgagcatggtgctaggttttggggctcccactgaaggggagagcccagggagggaagggaagaaatgggcagatgggagggcagccagct
tctgctccactccaggcacagccATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTGCCGCCCCcTACCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGACCAGGCCTTT
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TGACCTCAAGAAGGATGTCTTCGTGCCTGATGACAAACAGGAGT TTGTCAAGGCCAAGATCGTGTCTCGAGAGGGTGGCAAAGTCACTGCCGAGACCGAGTATGGCAAGgtgggt
D LKKODVTEFEFVPDDIKU QETFVIKAKTIVSRETGSGKVTA AETTETYG KExon3
gtcaggctjatgtgagagtccaccctgecacctgtacacctgggtgacagagaggggtacacccatgccccatgeccatgcagacctgaggatggtceccattctectteectttg
gggaagaatccagaccctccaaagagecctetectteccaatatcecttetgtcttecctgtgagateetggttecttetetettgagcactattgecctgtcactcaccaacte
ctaaccctcttgaggaaggaggggaagcccaggctgacaggagggcttgggtgggggctcttgcagACAGTGACCGTGAAGGAGGACCAGGTGATGCAGCAGAACCCACCCAAGT
T VTVKEDU GGV MQQNZPZPK
TCGACAAAATCGAGGACATGGCCATGCTGACCTTCCTGCATGAGCCCGCGGTGCTCTACAACCTCAAGGAGCGCTACGGCTCCTGGATGATCTACgtgagtcctgccectggece
F DK 11 EDMAMLTTELUMKETPAVLYNLIKETRYGSWMI YEonG
tacgttgggatctctgttcttgctccatccatgtccaccccaggagccaagagtgtcttetgtttgtgtctaggcagggttacactctaactcgtcccaacatecttggttcaat
tccaacactctggggactggcattactcagattgagtgcatgcagaggttttccttctettctttctetectgggatetttetctaactcccaaaatcaccageccteccectte
gcaactggcaagtcactgctccttttctaatccccagACCTACTCGGGCCTCTTCTGTGTCACCGTCAACCCTTACAAGTGGCTGCCGGTGTACACTCCTGAGGTGGTGGCTGCC
T YSGLFCVTITVNPYIKUWLPVYTPEVVAA
TACCGGGGCAAGAAGAGGAGCGAGGCCCCGCCCCACATCTTCTCCATCTCCGACAACGCCTATCAGTACATGCTGACAGgtgagaggccctggaaggtcttcctgaagggaactg
Y RGK KU RSEA APPUHTIFSIT SDNAYU QYML TExonS
ggataggccgggagggagagggagaaggaagggagaagccccacgagagcatcctgtgcagctcctaacctttcccccccaccctctccccacagACAGAGAAAACCAGTCCATC
D R ENU QS SI
CTGATCACgtgagttagctgctactgtattccctttcagaatctecctgatcccagectccagecccatcaggtgteccaggecccgaggcatagactcagectetttececgea
L I TExonbé
acctcgtgcccatctccttcttctctgaccattaccctgacccctctctttgctctccctcttcctttctgctttccatccccttcatgtttttcctctcccacctccttcaccc
actctccaactcatcacgcgtttatcagagetcattatgcagettcacctctgeattttctttcccttcagaaacattteccattettccagccctaccaacttttcccaaaaca
gcccaggcccatctcccctgtttactttgcccagccaagcacaggctcagcctgcccaaaccagtgccttctggtggctaccttcctggtgccagccctgacctctgtgcatcag
aagacagttgtggattttgggtgtagataacctggcagcttcttgcccagggctcctctctcgggtaggcccaggcattctctcctgatttgaggcttgtcggtctccagtagta
ttgttcactgcccaataagcccctgtcttcacagCGGAGAATCCGGAGCAGGGAAGACAGTCAACACCAAGAGGGTCATCCAGTACTTTGCTGTTATTGCAGCCATTGGGGACCG
G E S GAGIKTVNTIKRVYVIQYTFAVIAAILIGHDHR
CAGCAAGAAGGACCAGAGCCCGGGCAAGgtagcctgctgecctecaaggtcctgtaccgcagaaagggagggagaagagetctcacctgectecttettggectetgcagGGCAC
S K KD QS P G KExon7 G T
CCTGGAGGACCAGATCATCCAGGCCAACCCTGCTCTGGAGGCCTTTGGCAATGCCAAGACCGTCCGGAACGACAACTCCTCCCGCTTTgtgagtggtccctgaccttggecttgg
LED GTITI QANPALTEA ATFGNAKTUVRNDNSSR FExon8
gacttggactggtggaggaatggtctcagatatgagccttcccccaactcatcaccactctcttccatctctagGGGAAATTCATTCGAATTCATTTTGGGGCAACAGGAAAGTT
G K FIRI HFGATSGK KL
GGCATCTGCAGACATAGAGACCTgtgagtgccatgaatctgctaggctcagcctaagctcaccettgctctagaccatetggtettgacctetetetetetecccteccteccte
A S ADI1ET Exon9
tgtttttctcctctttaagtctctgtctgtaggtgtctctgtcttcaggtctacatatctgtctctctctgagacttcctctgcatctttctccatttctgtctctgcatggcta
ggtgtctttctctgggatttctctctgagatcattttaatctcttcctcgggtctcgttctatctctcgtgtgtagactctctttgtgtgtcctctgtgtctcacaactctagat
gtctctctccgtgcgtctctctcctctccctctctcgtcgctctttgtcgtctgctgcatcattatcattaatttcctgtgccaaccctagacttttctttctctccttcttctc
cccacctgttcagcagATCTTCTGGAAAAATCCAGAGTTATTTTCCAGCTGAAAGCAGAGAGAGATTATCACATTTTCTACCAAATCCTGTCTAACAAAAAGCCTGAGCTGCTGG
Exon10 Y L L E K S RV I F Q@ L KAERDYW HI!I FY Q@I LSNKTIKTPEILIL
gtgagtcagagccaccgactgagaccaactatctcatgcactgtccttgettgectgactcagetgecatgectggttcatggcactgetggatcaattcagtggatgtgggccaag
ccaagccctgtcctgtgctcttcctcaggcatgtgctgtggcgagcagcctccatgagagccgggggcttgtgtcccaccctaaccatgttttttcccctagACATGCTGCTGAT
D M L L I
CACCAACAACCCCTACGATTATGCATTCATCTCCCAAGGAGAGACCACCGTGGCCTCCATTGATGACGCTGAGGAGCTCATGGCCACTGATgtgagtgtgtgaggacccagccag
T N NP YDYA ATFTI SQGETTVASTIDTDA AETETLMATDExnTN
ggggtgggaggattggcagtgaggggcaaacaggggtccaaaagcagagctaagacgctggccattggttgtttaaagtggtaatggacctcctgagagccagaatgttgccctg
tgatcagggtgtactggggaatggatgaggtgagacaggactggccagtatctggtgttctatcaaaccaggaagagctgaaacgcatgagacagagagacacacaagccaagaa
acaagcatcaccgagggagcaggacgaggagggaaggccatgcagacggcatggggctggagggggctgttaggtgaacagatgcagacaggtatggaaggccaggcaggaagca
agtgtagggccaggaagcataagtgggtaactcagaaaagctgtggccactgacactggggctgcggccaactgacgtctgctctgctcttgcatcttacatcctttgttttgga
gttccctgcatcttacatggttttgttttggagctccccactgggtatgggagtctcagaaccccacaggattaaggatacagttttctctccaacttacaagggatctcactta
cccatcatacttcttttttggggtccgccaatatgggggcctcctacagAACGCTTTTGATGTGCTGGGCTTCACTTCAGAGGAGAAAAACTCCATGTATAAGCTGACAGGCGCC
N AFDVLGTFTSETEIKNSMYIKTLTGA
ATCATGCACTTTGGAAACATGAAGT TCAAGCTGAAGCAGCGGGAGGAGCAGGCGGAACCGGACGGCACTGAAGgtgggaggcagggattcttgggggcagetgtcaagtcatgga
I M HF GNMKTFZ KTLTIKA QRTETET QATETPTDTGT EExon 12
gggccatgtctgctcagcagtcatctctcttctcttttttcttttttttttgagatggagtcttgctcttgctctgttgcccaggctggagcgcagtggcacgatcttggctcac
tgccacctccacatcctgggttcaagtgattctcctgcctcagcctcccggagtayctggaattacaggcatgcaccaccatgcctggctaatttttgtatttttagtagsgatg
gggtttcatcatgttggccaggttggtctcaaactcctgacctcaagtgatccgectgecttggectcccaaagtgetgggattacaggcatgaaccacacacctggccageagt
catctcttaccaactttgctcttgecttttccttccagAGGCTGACAAGTCTGCCTACCTCATGGGGCTGAACTCAGCCGACCTGCTCAAGGGGCTGTGCCACCCTCGGGTGAAA
E AD K S A Y L M GLNSADTULTULIKTGTLTCHZPRYVK
GTGGGCAATGAGTACGTCACCAAGGGGCAGAATGTCCAGCAGgtgggtccatcttcagatgataatgggtgggcagggtagggagactggcatggtgggatgagagttttcaagt
V GNEY VT KGA QNV Q QExoni3
tcactcttcccaacaaccctgctcaatatgggetctctcttcacgecttgcagGTGATATATGCCACTGGGGCACTGGCCAAGGCAGTGTATGAGAGGATGTTCAACTGGATGGT
VvV IYATGALAKAVYERMTFNWWMY
GACGCGCATCAATGCCACCCTGGAGACCAAGCAGCCACGCCAGTACTTCATAGGAGTCCTGGACATCGCTGGCTTCGAGATCTTCGATGtgagt tgggacccctgggagtgggag
TRINATLETI KA QPRO QYT FTGVLDTIAGTFTETF DExonils
aacaatcactcactcgctcccacattcaacagctatttcttagagccagectgtggaccagacatgggaaggcagtggggactgtgtggtgacagaggcagtcatttactctgtct
tcaggggaagccctccttcactgect tgacatggaggggaccagccacgcctgetgggetcaggcacagtggacggcacagccccaatggecactcacacccactttctgactge
tcccaccectcatgecccectgecaGTTCAACAGCTTTGAGCAGCTCTGCATCAACTTCACCAACGAGAAGCTGCAGCAGTTCTTCAACCACCACATGTTTGTGCTGGAGCAGGAGG
F NS FEQLCTINTFTNETZKTLUGCQTFTFNUHMHHMTFVILENA QE
AGTACAAGAAGGAGGGCATCGAGTGGACATTCATTGACTTTGGCATGGACCTGCAGGCCTGCATTGACCTCATCGAGAAGgtgcctetttggeccttaccacctgaattccatcct
E Y KK E G 11 EWTTF FIDTFGMDILQATCTIDTULTIE KExon15
cgacaccaacaagaacacatagacaaaatagcagcccctctcccttctggggaatataaaaatagaaggggctgaaggatccgageccttggttcagagecctatgttgtgetgag
caccaggacagggtggcacagggacagctgatttccaggggcttgagagtggacacatggaggatgggcactgcatgatgacctccacactgcatgtttattgggcctggtatge
atccaaggatcaggaagtgtgagggtggtgtaggggatcataagagtgcacctattttcaaccctagcatctcaggcatctgggtcgtggagtggtgtgtacagcatcgatagaa
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tccatattcccagactttcacaaaggtccttctgtcatcagacaaaatcctccaccttgaaccggttccagtcagtagataactgtactcagagctgagcctactaccttaacac
ccaacatggcacctccacgagcaagtatattgaccatagagcagaatccatgtcacctgtgtgaaggacactcagtgatgctctctectgettectcagCCCATGGGCATCATGT
P M G I M
CCATCCTGGAAGAGGAGTGCATGTTCCCCAAGGCCACCGACATGACCTTCAAGGCCAAGCTGTTTGACAACCACCTGGGCAAATCCGCCAACTTCCAGAAGCCACGCAATATCAA
S I1 L EEECMT FPIKATDMTT FI KA AKTLTFDNIUHLGI KT SANTFU QQKUTPRNIZK
GGGGAAGCCTGAAGCCCACTTCTCCCTGATCCACTATGCCGGCATCGTGGACTACAACATCATTGGCTGGCTGCAGAAGAACAAGGATCCTCTCAATGAGACTGTCGTGGGCTTG
G K P EAUHTF SLI HYAGTI VDYNTITITOGWLQKNIKUDU®PLNETVVGL
TATCAGAAGTCTTCCCTCAAGCTGCTCAGCACCCTGTTTGCCAACTATGCTGGGGCTGATGCGCgtaaagtagggactgaggctcccggtacaggaggagcagggattctgecaa
Y @ K S SLKULLJSTTLTFANYA AGATD AExonI16
ggttctgagccaggtcaattgctacaccccaccacttcaatgtcaggttgtacccaaggtttacagactcagtgggatggaactgggtgaagaaactgaggcagccacattgaag
gccctcacccaggggcccaaatgccagcaaggatgtaaagaggggetgtgattctttactcacaccctacctccccacactgatgettettttgttgactectecttectgeagCt
P
ATTGAGAAGGGCAAAGGCAAGGCCAAGAAAGGCTCGTCCTTTCAGACTGTGTCAGCTCTGCACAGGgtgagtgggacacagecccagccaacttggctcecccatctgeccaacce
1 EKGKGIKAKIKGSSF QT VS AL H RExon17
caccccagecccacccttecctgecttgttcatceccctactectecegttecctgtetecttgtgcatteggaccattttcactetgtettctetteccgtecatctectggecte
ttcacttatttacttcccatcteccttctetectettteccttetgteteccaccctetetecttatecctgtetecgececcagggececttcatectetgtgaccttectgaattet
ctcatctctcttttecttecttecttetectectettettectgecatctetttetggcattttetttacttttetctattgcactttttggccacagGAAAATCTGAACAAGCTGAT
E N L N KL M
GACCAACTTGCGCTCCACCCATCCCCACTTTGTACGCTTGTATCATCCTAATGAGACAAAGTCTCCAGgtgaggccacaaactcaggccaacccactgetgggcatacaccgece
T NLRSTHPUHTFVRLYUHPNETIK S PExoni18
tgggaacagggacctcctaggacatctccctacctaccaccacagtggtttccaaaccacaattcttctecteccatececgcatgaggectcccagggtaccteecctetcagege
taccttgcacttgcagtgtgtaatgagggtgatgtgtaaggcactctgatggacattacctcatcagtggccctacaaccccttggatagctggttgtccaagacaagaatctta
gttcaactttaaatttacctgcaggaaccacttaatcccccaatgagacatattcaaattgttaatccatttttggctaattaggagcagaggctcagggacctgggttcaagac
ctggctctgttcttgatcagcttagtgaacttgggccagtcccataaccctctgggcttaatttactcatctagaacattggatatatctgttctggctaccacctatgataata
ggtactgggaatcatataaaaaaggaatgtgaaagccttttagttaaaaatgtggctagaagaaaatgaaccaaatgattattactaactgacttgctaagattacaagctaatc
agtgacaaagccaggatcagaacccagaacttcagtccagttctcacagactcctectacttecttecttgccacagGGGTGATGGACAACCCCCTGGTCATGCACCAGCTGLGLT
G VMDNUPLVMHAOQQLR
GCAATGGTGTGCTGGAGGGCATCCGCATCTGCAGGAAAGGCTTCCCCAACCGCATCCTCTACGGGGACTTCCGGCAGAGgtgggtatgagggtacaccagaagctcatagaacag
C NGVLlEGTIRICRIKSGTFPNRTILYGDTFR Q RExon19
ggggagccaggctgccctgatgggaatgggatctgcaggtgaccctgaattcctatggggcagagcagactcactgcagagcatgggtgactctggacactteccctectcagGTA
Y
TCGCATCCTGAACCCAGCGGCCATCCCTGAGGGACAGTTCATTGATAGCAGGAAGGGGGCAGAGAAGCTGCTCAGCTCCCTGGACATTGATCACAACCAGTACAAGTTTGGCCAC
R 1 L NP AAILIPEG QTFTIOD SR RIKGAET KTILIULSSLDTIDHNS® GYKTFGH
ACCAAGgtgaggaaaggagactaattaattaaaggaaagacatctcttttccattgactcctctgatgecttttecctgttgtaatcatcttagcaaaatctcttacctgtatgeta
T K Exon 20
cccctcccagtggaacatctagcaccactcccctcatcccagetccagetgecattgacctetectgcaatccttttctaggatgttacccttectaaggtaatcccacatetet
ttcctegtaccctecatgtcatgecacaaacttgectgcagGTGTTCTTCAAGGCCGGGCTGCTGGGGCTGCTGGAGGAAATGAGGGACGAGAGGCTGAGCCGCATCATCACGCG
V F F KAGLIULGTLTULETEMRBRDTE RTLS SR RTITITHR R
TATCCAGGCCCAGTCCCGAGGTGTGCTCGCCAGAATGGAGTACAAAAAGCTGCTGGAACGTAGgtgagagatctcaagaggaggtttcccgettctctgaggcccaggetggtte
1 @ AQ SRGVLARMETYTI KT KTLTLER RExon21
aggggcagtgtcaggaaaaaaagctcagcagatcttcaaacacagagacctgcaggaggggctcatatgaacacactgcagtcacagggtcagaggcctcaggaagggtgggagg
gatgaaggaaatgggatattcccaaggtttcaggacctcaggtaggaaggaggcaggaggctcagcactcctttcaatgggcccctgcagAGACTCCCTGCTGGTAATCCAGTGG
D S L L VI QW
AACATTCGGGCCTTCATGGGGGTCAAGAATTGGCCCTGGATGAAGCTCTACTTCAAGATCAAGCCGCTGCTGAAGAGTGCAGAAAGAGAGAAGGAGATGGCCTCCATGAAGGAGG
N I RAFMGVYV KNUWPMWMIKILYTFI KTIIKH®PLILIKSAETRTETKTEMMASMMEKE
AGTTCACAGCCCTCAAAGAGGCGCTAGAGAAGTCCGAGGCTCGCCGCAAGGAGCTGGAGGAGAAGATGGTGTCCCTGCTGCAGGAGAAGAATGACCTGCAGCTCCAAGTGCAGGC
E F TALIKTEA ALTEIKS STEARRIKTETILTETEIKMVSLLOQETIKNDIULOQQLQQVA QA
Ggtgaggctcctgggctactgttggetcttccaccetgetetgecttcacttcccacagaccctgcacctccctgecacaggggctcactgtettgttecgttcagtcagaggact
Exon 22
ctgggatcaacacttctaaagacctccaaagaggtccctcaggaggaggaaagggcagagggaaaaggagctgacttttaaaagcacaggctttctacttgggttcaacctagat
acacagcttaattattttgtgaccttgggcagaccatgcatcatctttgagcctcaagggcctctagacagggaataaagctgtccatttcattaagccatcatacataagtget
tggcatcagcaaatgcaattcccacccttcgatggaggagaccagaggaagaggtccagatgaagatttctggttectttectectectgectececctecccagtgttcccaagttat
actatcctgaaactcttcccctecccatacttctgaagetcttgccaagtggggatatcctagagttaccctcctatttgagtgatgtgectetecttecctecctacctgcaaga
atggaggaccttaccccctgaacagcctcccctetgttectcaccttcaagGAACAAGACAACCTGGCAGATGCTGAGGAGCGCTGTGATCAGCTGATCAAAAACAAGATTCAGC
E QD NLADAETEWRT CDU @LTIIKNEIKTIHA®
TGGAGGCCAAGGTGAAGGAGATGAACGAGAGGCTGGAGGATGAGGAGGAGATGAATGCTGAGCTCACTGCCAAGAAGCGCAACGTGGAAGATGAGTGCTCAGAGCTCAAAAGGGA
L EAKVIKTEMNTETRTLTETDTETETEMNATETLTAKT KT RNVYVETHDTETECSETLTIKTRD
CATCGATGATCTGGAGCTGACACTGGCCAAAGTGGAGAAGGAGAAACACGCAACAGAGAACAAGgtaagggcagecteccctttggctccageeccgggtctcatcaggactctecag
1 DDLELTLAKVETKTETKTHATE N KExon23
accatactgaccttgacccaggctagccactcggcatccagagagcagcatggaccttgacatggagctccccacagatggcaccaagctggtgacctttgaccctaaaggagat
gggattcttggtcggcagGTGAAAAACCTGACAGAGGAGATGGCTGGGCTGGATGAGATCATTGCCAAGCTGACCAAGGAGAAGAAAGCTCTGCAAGAGGCCCACCAACAGGCTC
V KN LTEEMAGLUDTETITAKTILTIKTETZKI KA AL QEA AHRSO QQOQA
TGGATGACCTTCAGGCCGAGGAGGACAAGGTCAACACCCTGACTAAGGCCAAAGTCAAGCTGGAGCAGCAAGTGGATGATgtgagtagattgagagttgtggggcctagatatge
L DDL QATETEDIKVNTLTIKAKUVYVIKTLTEU QQV D DExon?24
catgtctatctgtgcccagagctctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtttgtgtttaatgtttataggggggtagggttagaggatgttaac
ttttctgatatctttctagasaggagctggggaatgaaaagtcagaggtggtgatcaattctgaattatgtatctaatctcactggtatgatcaataatagagatgagttttctt
atttaatttaagtgcaatcccatatatctctgcctttgacacaagatttagagggtcatctcataagacatgataaatttctttggaaattttgtgaggctccccaagtagaatt
tttgaaattccaatatttaagggcagaatctgatcattgttccctctgatgcacatatgtctgttgactcacttatcactctgtattttaattatttaagcttctttagatagga
acttagatctattcaatttggggactgcagtgcttagcaagagcctgatgcccagtaggtgtttataggatgctgaaagaatgaatacggcggccagcggtggctcacacctgta
atcccagcactttgggaggccaaggcgggtggatcacgaggtcaagagatcgagaccatcctggccaatatggtgaaaccccatctctactaaaaatacaaaaattagctggatg
tggtggcgtgegectgtagtcccagetactcaggaggetgaggcagaataatccct tgaaccagggaggcggaggt tcagtgagccgagatcgegecactgcactccagcctgge
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15411 gacaagtgagactccataasaaaaaaaaaaaaaaaaaaggaggaaggaaggaaggaaggagagaaagaaggagagaaagaaagaaagaaagaaagggaaagaaagaaagaatacgg
15526 ctttggggtttcatcccacagtcatttattcctttatctataaaatatgattcagcatcccctatatctaggcaatctcacagtcccctaattaacatttggcccactctgggga
15641 aggtttcccaagtcctgaacacaagatttaccaagtcctgaggtaactgaacaacaaaatcaccaagtcaggatgctttgcctcactgggectgggectecttetctectaccagCT
L
15756 GGAAGGATCCCTGGAGCAAGAGAAGAAGGTGCGCATGGACCTGGAGCGAGCGAAGCGGAAGCTGGAGGGCGACCTGAAGCTGACCCAGGAGAGCATCATGGACCTGGAGAATGAC
E G S LEQE KKV RMDULERAKTRIKILEGDIULIKTLTWO Q@ET ST MDILEND
15871 AAGCAGCAGCTGGATGAGCGGCTGAAAAAgtactgtgtcccctecctgctgeccttecgectecccagcccataacagtacaagcagacccaatacagccatcctetgaggcaac
K Q @ L D ER L K KExon25
15986 aacctcacgcagcctccacaagtggaggtgcaaaccatgggaaaaggcctcccaggcaagggctttcctcccctagtcccagatatcagggttagttagatggtectecetggea
16101 aaaagtccattgtatcccatgagtcctttcttcttgttaggcactcagtgggaatgaaaataacagccttcccccttcataacacatctctetttggagaccagttccttgacat
16216 ggaggaaggctccacatgaggagcctcttaggaaagtccctttgtggcttttcacagagagcccacagggcaccaagaaatgccctcacattaaagaagtcaggggtacagggee
16331 atttctttgtttgcttaacttgtggttccaattcttagtgtagtcttccaaatgtatagacttccagacttggtaaacagtgagcttgcagaacatattttgataattgaaggte
16446 ttatggtgtttcaggctcaggactttgaaaggctttgagaatcatcataatctacatcctcatcaagtttgtgtttgcacaggaatcttcataccttcccaggcacagaatgtgt
16561 tgaataaatgaataaatacacgatcctatttgattctcaaaacaccttttaaggatggtatctttaatttcactttaccaaagaggaaaataagtttcagaaaggttagctgagt
16676 tacccaaagcaatagtgacaaaatttaaagaccatcagagctaaaaaggacctttgaaacaatgtagtccgaccccctcattttacattatgagaaaacaaggaccaaagatggg
16791 aatgtcctgtagagcccaggccccatcaccctgtctacagcactccteccattacattcttgttggatttcaatctcaccgcaggtgttacacttccagggatcctacatcacce
16906 ccagaagctgtttttctaatgaaatcctactctttacctgtatcattaccattttcaccactggtggaccctcctggaggeccccacgagtctececcttacctcaccatcectectt
17021 ccccacagAAAAGACTTTGAGCTGAATGCTCTCAACGCAAGGAT TGAGGATGAACAGGCCCTCGGCAGCCAGCTGCAGAAGAAGCTCAAGGAGCTTCAGgtgaggtctggacacce
K D F ELMNALNARIEDTEU QALGS S QLU Q@KT KT LTI KTE L QExon?26
17136 cacgcgggatgctgagtccctgggetggttctgtttcccctgecccctectetaggtgtectgttcacagcattacaggaatgattaatgtgtccatggaggcaggcacgcaget
17251 atcacagtgtgcccatggatacatccaaaaggggtcagtgatccacagagacctgaaaaggtcacaggectgagggcaagaattcctggettcctgtctcagetctgecttagtt
17366 gggtgacctctgggagcccactccagatctctgggtcteccatgeccctecectgttacatggaggtttttaagagtecttegactctgatggecatgactttccteccttactctaga
17481 gcagaagctgtgttaggtctttagttgtctggtcaagacaaatacggctctctcattttcaacttttgttatttttttatgactaaactgcttaaaatatccccagaacacaggt
17596 ctctttgtccatctttaagagcaagtttcaaccatttccttccaataaagagcatgtagactgtcaggccctcgcctaaaggaaggctcttcaaactatcttccccaaatecttt
17711 aattcccacctctccactggaagagctaaactgacttgctgttccagagaagccgaggagecttttagagecggggggattccagtggaggggtccaggegtgggtetgagectt
17826 gtgtctgaccagGCACGCATCGAGGAGCTGGAGGAGGAGCTGGAGGCCGAGCGCACCGCCAGGGCTAAGGTGGAGAAGCTGCGCTCAGACCTGTCTCGGGAGCTGGAGGAGATCA
A R1EE L EETETLTEAERTARAKYVETIKTLRSDILSR RETLTETE!I
17941 GCGAGCGGCTGGAAGAGGCCGGCGGGGCCACGTCGTGCCAGATCGAGATGAACAAGAAGCGCGAGGCCGAGTTCCAGAAGATGCGGCGGGACCTGGAGGAGGCCACGCTGCAGCA
S ERLEEAGGA AT ST COQTIEMNTEKTIKR REAETFI QKMRRDIULETEATLA GQH
18056 CGAGGCCACTGCCGCGGCCCTGCGCAAGAAGCACGCCGACAGCGTGGCCGAGCTGGGCGAGCAGATCGACAACCTGCAGCGGGTGAAGCAGAAGCTGGAGAAGGAGAAGAGCGAG
E ATAAALRIKIKU HAD SV AEULGETZ QI DN NILU QRVIKA QKILTETKTETKSE
18171 TTCAAGCTGGAGCTGGATGACGTCACCTCCAACATGGAGCAGATCATCAAGGCCAAGgtaggctctgctcggectecctectccaacttectecteccaccteccetttetgtee
F XL ELDUDVTSNMEUZ QTI T K A KExon?27
18286 atgtagtgtctcttccttcatggttcattttcccacttcccttectetgectggttctcagatccectecttettttcacaccttecctettcttttetecttcagttgcaccte
18401 ttacaccccttcattccccccgeccccaacatccatcatattaactctectteccttctcagGCTAACCTGGAGAAGATGTGCCGGACCT TGGAAGACCAGATGAATGAGCACCG
A NL EKMZCRTULET DU QMNTEHR
18516 GAGCAAGGCGGAGGAGACCCAGCGTTCTGTCAACGACCTCACCAGCCAGCGGGCCAAGTTGCAAACCGAGAATGgtgagcctagagcaggggctccatggtteccaccacagtet
S KA EETQRSVNDULTSQRAKTILUG QTE NExonZ28
18631 ccccaacctcctgagccactccagectcgggcacaagccaatacacgcacacacagacacagagtctctccaggaaaatggggcctgagggctagaggaggaggtggggatagag
18746 aggagtgctgatctagaatggtgctccccagGTGAGCTGTCCCGGCAGCTGGATGAGAAGGAGGCACTGATCTCCCAGCTGACCCGAGGCAAGCTCACCTACACCCAGCAGCTGG
G EL SRQLDEIKTEALTISQLTRGKTULTYTO QOQQL
18861 AGGACCTCAAGAGGCAGCTGGAGGAGGAGGTTAAGgtaagggctagactcgcgcacctggcccaagcaaggagcacactgactagccttgcatcaaatcacttcecttceccagea
E DL KR QL EE E V KExon?29
18976 ataaggctggctgtggaccaacagttctccaagaattcttgctttatggagaaagctgaacccacctcctggtgeccaccectecccagGCGAAGAACGCCCTGGCCCACGCACT
A K N AL AHALL
19091 GCAGTCGGCCCGGCATGACTGCGACCTGCTGCGGGAGCAGTACGAGGAGGAGACGGAGGCCAAGGCCGAGCTGCAGCGCGTCCTTTCCAAGGCCAACTCGGAGGTGGCCCAGTGG
Q@ S ARHDT CDTULTULRE QYT ETETETTEAKAETLU QRVLSKANSTEVAOQQW
19206 AGGACCAAGTATGAGACGGACGCCATTCAGCGGACTGAGGAGCTCGAGGAGGCCAAgtgagttctgagcagcctgacttctggctgaggeccctttgcaggcaggactcagecca
R TKYETDA ATI QRTTETETLTETE A KExon30
19321 gccccagectcagcagatcccacacaggegatgettagctagtgtttgacaacacaggaggactctgecceggecccacctecttetectetcagggaagetttttgetcgaatt
19436 atgtttctgatccgaatataagacgtacaaaaggtttgtctgagggcagagtgcttccgtctggggcagggcactgtggcagggaaaggcagtggggagggetgcagaageccat
19551 acctcctcaatgtccatagcgcagaggctgggccagggtcagagggtgcctgggtctccacgecctgetgggatectetgectgatgttcteggeccctgggacctgtectcagg
19666 cttctccagctacacttctgaggtttcaaggattgtctttgagaaggttcatgttgtttacctcttteccccatecacaccctecatecteccecaccetetgecacceteccctg
19781 ggcagGAAGAAGCTGGCCCAGCGGCTGCAGGAAGCTGAGGAGGCCGTGGAGGCTGTTAATGCCAAGTGCTCCTCGCTGGAGAAGACCAAGCACCGGCTACAGAATGAGATCGAGG
K K L AQRLOQEAETEAVEA AVNAKTECS S SLETIKTI KU HRTLA G GNTETITE
19896 ACTTGATGGTGGACGTAGAGCGCTCCAATGCTGCTGCTGCAGCCCTGGACAAGAAGCAGAGGAACTTCGACAAGGtgggcccetggagtggggcccgcageccagcatgcagggcaag
D LMV DV ERSNAAAAALDIKTI KA QRNTF D KExon 31
20011 ggggcatgaggggttcagtgagaggccagagccatcctccttggaggtgggggaggaggctgagcccaggcaggtcctgagacagaccctggacatggggetgaggettgggggc
20126 tgaagagtgagccttctccccgggcagATCCTGGCCGAGTGGAAGCAGAAGTATGAGGAGTCGCAGTCGGAGCTGGAGTCCTCGCAGAAGGAGGCTCGCTCCCTCAGCACAGAGC
L AEWIKA QKYETESOQSTETULESSQIKTEA ART STLSTE
20241 TCTTCAAACTCAAGAACGCCTATGAGGAGTCCCTGGAACATCTGGAGACCTTCAAGCGGGAGAACAAAAACCTGCAGGgtgtgctgggggcccaagaggctggggaggggctgca
L F KLKNAYTETET STULE U HTLTETTFI KR RTENTEKNIL QExon32
20356 ctgcagtgttcccatatggtgccacccaagggetccaagaggcgtctgggcaaagaggegtgtecctecaactecactggacectcagcagecctcaaaccgagttacegtgttee
20471 ccacacagAGGAGATCTCCGACTTGACTGAGCAGTTGGGTTCCAGCGGAAAGACCATCCATGAGCTGGAGAAGGTCCGAAAGCAGCTGGAGGCCGAGAAGATGGAGCTGCAGTCA
E E I S DL TEQLGS SGKTIHETLTEIKVR RIKA QLTEA ATETKM ETLA QS
20586 GCCCTGGAGGAGGCCGAGgtgtgtgtgtgtgcagggcacggggtgcagggagetgagetcaggettttggtecctgttctcatcccccgetttgtegttttgttcactgtecate
A L E E A E Exon 33
20701 cccagagcctaggacagagcctggcacatagtaggcattcagtgaagatttgtggagtgaatgaatgaccagtcactgaactctcttcacataaacattttacccattgcatett
20816 agctgagcttcccatttccacatacctcccggttcccacctetgectecctetgttttettttatactctatacctgattgectetgtttecttggeaacactttttetetteat
20931 tttcctecttgtcttcatagetggetctcecctgtgagggectgaatcactttctcttaggcttatttttattttctcttagattctettttecctecaccttetgettetttgaa
21046 ccacttacaccactcttgaagtcacttcgtatccatgattagtgagcaggcccccaccetgecectgtgcectgactgtetgectgeatceectecceccaaccecttcccagGCCT
A



Nucleic Acids Research, Vol. 18, No. 12 3651

21161 CCCTGGAGCACGAGGAGGGCAAGATCCTCCGGGCCCAGCTGGAGTTCAACCAGATCAAGGCAGAGATCGAGCGGAAGCTGGCAGAGAAGGACGAGGAGATGGAACAGGCCAAGCG
S LEHEESGIKTILRAQLTETFNI QI KA AETILIERTIKTULATETKTSDTETEMMTET QAT KTR
21276 CAACCACCTGCGGGTGGTGGACTCGCTGCAGACCTCCCTGGACGCAGAGACACGCAGCCGCAACGAGGCCCTGAGGGTGAAGAAGAAGATGGAAGGAGACCTCAATGAGATGGAG
N HLRVVDSLQTSLDAET RS SIRNEALRVYVIKIKIKMETGUDTULNTEWMETE
21391 ATCCAGCTCAGCCACGCCAACCGCATGGCCGCCGAGGCCCAGAAGCAAGTCAAGAGCCTCCAGAGCTTGTTGAAGgtactcacccagaggggactggcctcecacgtggectggeg
I @ L S HANRMAAEAQK QV K S L Q@S L L KExon3
21506 taagcagtagtgtcttgatacaggcaccagattcctcctgcccctaggttactgcagggacctctgacaggtgectttagtgaagggaaccgaggetggetecctgetcatgece
21621 actctcctgatcctcagGACACCCAGATTCAGCTGGACGATGCAGTCCGTGCCAACGACGACCTGAAGGAGAACATCGCAATCGTGGAGCGGCGCAACAACCTGCAGGCTGAGCT
DT @I @@L DDAVR RANIDTUDILTIKTENTIA AIVETRT BRNNILIGGGATE/'L
21736 GGAGGAGTTGCGTGCCGTGGTGGAGCAGACAGAGCGGTCCCGGAAGCTGGCGGACAGGGAGCTGATTGAGACTAGTGAGCGGGTGCAGCTGCTGCATTCCCAGgtgagcaagete
E ELRAV YV EQTE- RS SR RIKTILADR RET T LTIETSERVYVQQLLMHS QExon3
21851 ccctgctgattcctgaagggagcacaggetggggetcagcaagcaaggettagagctatgcatagatgetcaatgettaacctacatctacccaacceteccccaacccagAACA
N
21966 CCAGCCTCATCAACCAGAAGAAGAAGATGGATGCTGACCTGTCCCAGCTCCAGACTGAAGTGGAGGAGGCAGTGCAGGAGTGCAGGAATGCTGAGGAGAAGGCCAAGAAGGCCAT
T S LI NQKKIKMDA ADIULSOQL QTEVETEA AV QET CRNATETEIKA AIKTIKA ATI
22081 CACGGATgtaagtcccccactccaccgacccgatccagaccagtgtctctccgtgggetgggcagcaagtgtgtgaggacttgaccagaccatgtgecacctetetectgcacac
T D Exon 36
22196 AGGCCGCCATGATGGCAGAGGAGCTGAAGAAGGAGCAGGACACCAGCGCCCACCTGGAGCGCATGAAGAAGAACATGGAACAGACCATTAAGGACCTGCAGCACCGGCTGGACGA
A AMMAETETULIKIKTEU QDT SAELERMIKTEKNMEN QTTII KT DTULAU GUHRTLTDE
22311 AGCCGAGCAGATCGCCCTCAAGGGCGGCAAGAAGCAGCTGCAGAAGCTGGAAGCGCGGGTGCGGGAGCTGGAGAATGAGCTGGAGGCCGAGCAGAAGCGCAACGCAGAGTCGGTG
A E Q@I AL KO GG GIK K QL QKTULEA ARUVR RETLTENTEILTEA AEU QKT RNATES SV
22426 AAGGGCATGAGGAAGAGCGAGCGGCGCATCAAGGAGCTCACCTACCAGgtgcgacgggcggtgactccaggcagagccctggcaccatagccacagtgacaaccagctgaggaga
K GMR K S ERURT K E L T Y QExon 37/38
22541 atgaagagtttgctcttagcctcttccagggcgaggatgggaatgcageccecgtttcactttgectagecctgecccactctgaatgtecctagectcagaggtcagtctetgag
22656 cctcctggectgggagctccatctcaacacccactcttagecccatcgeccaggggacacacacagaattccagacaaagctcacccagtacagctcaccagaaagcaaatatgtag
22771 ccagggtcacccccaaaagacace cacacccatcccattcaaacaagcataaaaactttttcattgcccagggcagtgtggactctagctttctgaggtgttttcttaga
22886 atcagactctgaattagaatttgtttcttttccaatccaggatgtcactatctctctaagcacacttgtccttaacttagattaagtcagtgtttctggecctgcattgcagecca
23001 gaaattccatcacactcatagccccaaagtcactcccagcatgtgccgaggtccagagcagggacttcatcccgecatggtccccggaccctgaaaaacctgetecctggageact
23116 gcacacacacaattttgtgcataatttcagagtcccactagttctttggactctttcctggtacagatcatttaaaatatttacacatatttggtaagaaattataaggagaatt
23231 caagtgtttagtgaggatcagaaagtagaattgggtcaggatatcagatgaagcagggcagggcggaggggatgctaccttctatgactgtgcecatcttcaccecctgectacce
23346 tctggcccccagACGGAGGAGGACAGGAAAAACCTGCTGCGGCTGCAGGACCTGGTAGACAAGCTGCAGCTAAAGGTCAAGGCCTACAAGCGCCAGGCCGAGGAGGCGgtgagtg
T EEDRIKNLILRLOQ@DLVDKLQ@LIKVIKA AYIKR RU QATEE AExon3
23461 accctgctggggactaggcccaggggaggcataggagagctcgtccccaageccaggagtctgagaacccaggecccctcetcacctcatgeteccaccteccgcagGAGGAGCAAG
E E Q
23576 CCAACACCAACCTGTCCAAGTTCCGCAAGGTGCAGCACGAGCTGGATGAGGCAGAGGAGCGGGCGGACATCGCCGAGTCCCAGGTCAACAAGCTGCGGGCCAAGAGCCGTGACAT
A NT NULSKFRIKV QHETULTUDTEA AETERADTIAESOQVNIKILRAKT SR RDI
23691 TGGCACGAAGgtgggtccctcttttgggctttgctagtcacccccacagcaggcatacccagacagagcaccctcaaacccgggatgettecttttcatttaatteccacacactt
G T K Exon 40
23806 gagccacatggccccagaggcaaggtaatgcagttctctctcatttcaaggattattccagectctaactttttttttttttttttttgagacggtgtctcactetgeecgeccagg
23921 ctggagtgcagtggcacaatctcagctcactgcaacctctgectectgggttctectgectcagectcccaagtagectgggattataggcatgtgctaccatgtcatgctaattt
24036 ttatattttagtagagatgcggtttcaccaatgttggccaggctggtcttgaactcctgaccttgtgatcccactcgectcagecctcccaaagtacggattacaggegtgacage
24151 ccagtccaggctcagctctaaagttcagcctcagaactgeccccgaacatgatecctggetttgtttectttcaaaagGGCTTGAATGAGGAGTAGetttgccacatcttgatetge
G L N E E * Exon 41
24266 tcagccctggaggtgccagcaaagccccatgetggagectgtgtaacagetccttgggaggaagcagAATAAAgcaattttccttgaagecgagatcctgactcttcttcactge
24381 cctgattgaagccgagatcctgactccagactcttcttcactgccctgaggacccggggatggggtctggggaggtggaaatgcaggggagtgggggcaaat tcaaaggectgge
24496 ctaggaggcttcgtggagcagcactgaaaacccctttcacttcccccaaaccagccaaatgcagcagaggcgacacctctectecccagecttctecctggtccagccaggattta
24611 aaggagatttagggagacctcttacgcttcatggtcataagggtctagctctgttggccagaatgtccctttattactggtcgtgtgactggtgaatctgccaatgtaaagtaat
24726 ccattcagcgattgagcgtcaaaatgtaggtatttccatgagegtttttcctgttgcaatggctggeggtaatattgttctggatattaccagcaaggeccagatgtttgagttet
24841 tctactcaggcaagtgatgtattactaatcaaagaagtattgctacaacggttaatttgcgtgatggacaggactcttttactcggtggcctcactgattataaaaacactctca
24956 ggattctggcgtaccgttcctgtctaaaatccctttaatggecte
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