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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 13-cardiac myosin heavy chain gene

as probe (5). We isolated and characterized a genomic clone of
37.5 kb containing the complete human cardiac ,B-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 gaattcatgcatgcccctggcccctcactctccccacaaggaatgtgcatgtgtgcaaagggtaggcctggatgccatttctacaaacagttgactaaagcagtccagagcaggg
116 atctttctttgggtcattgttatgtccttattgaccagaataatgcctggcacacagtaggcactcaataaatacttgttgaatggaggaatctgcaaagctgctcagtcttcag
231 acagcagcaagcagcaaggaagagaatcatgatgtaaccaagagcaggtgctggaggagctagggagtgagtggggatctttaaggacagcaggccctctgatctgtctgagctg
346 tgaggcaaagcctagttagggaggtgagttctatctgcaatgagagggggcatgggtggagaacagtaacaccaaacaccaacagaccagagcctcccaaacccgaaaggagaga
461 aacaaagtgtgattgatttcccaaatgcagaaaagactacccaagtccccagccaaggaaggaggctggcctgtggtgaagacactggctttgaaatggctcaacatcgtcccaa
576 gcaccctttgtgcatcttaattgccctgggaaacatgggaggggtggcagtttggagcttggaaagctggaaggtggggacgaaaggagtttttgcccctcatcgccaatccttg
691 aggttcctacagggaacctcagacaacagctgtcttaggggtttccttccagctccaagcagctgtattatctatagctttgagagggtctgtctctgtcaatggggctgattcc
806 tcagcacctggcagggcctggggggggactgccagagtctgttctgccgggcatgttagtagcacagactactgggataacctcagcaactgtatacctttagcactgcagagct
921 gcggtgttgtcagacacagcccttgcagttcgtggtctacccccacttgcctgcaccccccCttatagctgctcaatgtcctcagactgtaccttagtgccttggttaccaagcaa
1036 cccccacagaggcctcctcctggattttcccttccctgctatgcccacccccaccttcaaaaatgtacctgctgcacccatcccccaggcctgcctcactccttccaagctgaca
1151 gctaatcagatgggactaactccatgcgcggaagagctgtgcttgggaagaagggggagatttcacaccaaatcgtgcagtggttgcctagacacggagccagtcaagcttgcat
1266 gttttgttgctagaagagcatggcatcggtggtgttctgtgctcgcaggctgggcccagctccctttcctcccctcctttgtggctgttcctcaggcctgcagaggggaagattt
1381 ttcctgtcctgttactctgcctcacttgccagaacactagtcgcctccagctctggataaagctgaggctgggtgggccagacaacagctgtcttaggggtctccttccagctc:
1496 aagtagttgtattatctatagctctgagagggtctgtctctggggctcaggcctttagtacctgtggggcagagcaggaacgtgagtcaggcaaaccgctccaaactaggaccaa
1611 tgcagctgggtcctgctctcctgcgcatagggggaccccacatagggggaccccacatctttggaatcccagn-cacctttccaggctaccctccacaggccgggctccactccc
1726 atctgctgaggtttcccaccttgaatcctgctgccccgattagctgtataaccttaaagaatgcactgtccctctccattaaaatgaagtgcttggatggattgctaaaggcctg
1841 tctggctcggaggcttggtgcctcaacacattgcctgctggtccaaggaaatcagtgcctgagccagagtccccatctctaagctccatggttattgttcttgccacctggctag
1956 gaaatgtccttccagctgccccagtctagctgcctcaccctggggccatgcccccaactctgtcctacccttctctgctgctgacactcgccccttcccagcttccagttggata
2071 caggacctgggccaggagagcagggaggacactgtggaaaatgcggccaggccatcaggggcctcgcagcaggggactggaagggggagcagtgtccagggccagaagtgctgcg
2186 ggagagccaggacattggctgcctgtggtcttggtggtcgtggtcagttccctctcctgccagctgtggaatgtgaggcctggcctgggagatatttttgctgcactttgagcca
2301 ccccgccccctggaactcagaccctgcacagtccatgccataacaatgacgaccacttccaattgtttcctagctcgagagagaggcggggaggggagcactgtttgggaagggg
2416 gggagcctcggggggatgcttctagtgacaacagccctttCTAAATccggctagggactgggtgccgttgggggtgggggtgcctgctgccccaTATATacagcccctgagacca
2531 ggtctggctccacagctctgtcctgctctgtgtctttccctgctgctctcaggtaggagcgggagctggaggctttactctgggataaggggggctccaggcttaggaaagggat
2646 tcctcttggaatagcaagcttcatgcaggacttcatgcagagtaccaggtccagtcactgggcacacatgtgcaggtctaaacatgggcgtatgtgccacaggagttcctagggg
2761 aagatatctgcatctgagcatatgggaccaatatgcattacagggtgtgtgtgtgtgtgtgtgtgtgtgtgtgtggacaagcctgcatagtctgaatgtgagaaagggtatgtac
2876 ctcactgactgatacagaaatatcaagtgggagatgtgggtgtatgatcacgtctgtgaacgaggaggttcctttgcagggagggagaaagaatggtggagaaggattctaggaa
2991 gtgtgtaatgccttcatgtgattctgtgaggcctggaatgtctctgcagaaggaactcacaggcacgggggtgtaggatgttccaggtctttgtgtactgaagaacacgcagatg
3106 tgatctacttacgtggcacacatcctgaaatgtgcacatttgctgttgaggcatatatggcaccctggggttggggtgcggattgaggtatgggaaggaagcctgtcttcatgtg
3221 agaggcatgcccaagcagcaggcatgagtgttcataacgagggcttgtggagggtgtttggctatgtgatgggtgtgtctgtgagaggaagcccacaagtgtcttctctctgaga
3336 atgtccacaaagagtacaacaaaatggggacaggatggaaaaagaagtctctttagagtcatcagacttgcattcaagccttggctctcccacttgttgtcatgggctcttggcc
3451 aagcaacccatttaacctcgatttcctcatctgtcaaatggggtgaagactgagtaggagaaagtgcattgaagtgcttttagactggaaagtgccgaacaaatgtgaccattag
3566 ttgtctctcagatggctcaaagaaaggtaaccactagatgggtaccaggcaggggtgggaccatctcgcaggagtgaagaggattagggctcaaggttgagttgacaccaggaag
3681 ctgttagaactagttcttgaggaaaaagggaatagggtttgaaaaacaagaaggatgggaccagagaagctgaccaccctttccaccttgttttggaagaggggtagctgaagaa
3796 cagagccagggagaagcaggaaggtgggactggtcaggttgggcacagcctgccctgacacagcctcttccctctctccaggtcccctgcaggccttggccttttcctcatctgt
3911 agacacacttgagtagcccaggtaagaaaagctgaagctagagtgttgaaaatctagtaagactgggcattagagctccccaaagccagcctatggaactctagtttctgccatg
4026 tgctggagagaatatcttggctatcaagagctactacctgtgaccagggggccagggatagatgaggtcagagatggaaatagttagatttcttcctcctacagggagctcagaa
4141 tgctcttccttcccctaggagagccccagcttgaacaatagtttgttgttccttttaccctggcaggtttgctaggctgctcctctggttaaggggaacctcaaagaggaaggga
4256 ctcactggtaactcctcttgactcttgagcatggtgctaggttttggggctcccactgaaggggagagcccagggagggaagggaagaaatgggcagatgggagggcagccagct
4371 tctgctccactccaggcacagccATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTGCCGCCCCCTACCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGACCAGGCCTTT
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4486 TGACCTCAMAGAAGGATGTCTTCGTGCCTGATGACAAACAGGAGTTTGTCAAGGCCAAGATCGTGTCTCGAGAGGGTGGCAAAGTCACTGCCGAGACCGAGTATGGCAAGgtgggt
D L K K D V F V P D D K Q E F V K A K I V S R E G G K V T A E T E Y G K Exon 3

4601
4716
4831

T V T V K E D Q V M Q Q NI P P K
4946 TCGACAAAATCGAGGACATGGCCATGCTGACCTTCCTGCATGAGCCCGCGGTGCTCTACAACCTCAAGGAGCGCTACGGCTCCTGGATGATCTACgtgagtcctgcccctggccc

F D K I E D M A M L T F L H E P A V L Y N L K E R Y G S W M I Y Exon 4
5061 tacgttgggatctctgttcttgctccatccatgtccaccccaggagccaagagtgtcttctgtttgtgtctaggcagggttacactctaactcgtcccaacatccttggttcaat
5176 tccaacactctggggactggcattactcagattgagtgcatgcagaggttttccttctcttctttctctcctgggatctttctctaactcccaaaatcaccagccctcccccttc
5291 gcaactggcaagtcactgctccttttctaatccccagACCTACTCGGGCCTCTTCTGTGTCACCGTCACCCTTACAAGTGGCTGCCGGTGTACACTCCTGAGGTGGTGGCTGCC

T Y S G L F C V T V N P Y K W L P V Y T P E V V A A

5406 TACCGGGGCAGAGAGGAGCGAGGCCCCGCCCCACATCTTCTCCATCTCCGACAACGCCTATCAGTACATGCTGACAGgtgagaggccctggaaggtcttcctgaagggaactg
Y R G K K R S E A P P H I F S I S D N A Y Q Y M L T Exon 5

5521 ggataggccgggagggagagggagaaggaagggagaagccccacgagagcatcctgtgcagctcctaacctttcccccccac cctctcccacagACAGAG AAACCAGTCCATC
D R E N Q S I

5636 CTGATCACgtgagttagctgctactgtattccctttcagaatctccctgatcccagcctccagccccatcaggtgtcccaggccccgaggcatagactcagcctctttccccgca
L I T Exon 6

5751 acctcgtgcccatctccttcttctctgaccattaccctgacccctctctttgctctccctcttcctttctgctttccatccccttcatgtttttcctctcccacctccttcaccc
5866 actctccaactcatcacgcgtttatcagagctcattatgcagcttcacctctgcattttctttcccttcagaaacatttcccattcttccagccctaccaacttttcccaaaaca
5981 gcccaggcccatctcccctgtttactttgcccagccaagcacaggctcagcctgcccaaaccagtgccttctggtggctaccttcctggtgccagccctgacctctgtgcatcag
6096 aagacagttgtggattttgggtgtagataacctggcagcttcttgcccagggctcctctctcgggtaggcccaggcattctctcctgatttgaggcttgtcggtctccagtagta
6211 ttqttcactgcccaataagcccctgtcttcacagCGGAG ATCCGGAGCAGGGAAGACAGTC ACACC AGAGGGTCATCCAGTACTTTGCTGTTATTGCAGCCATTGGGGACCG

G E S G A G K T V N T K R V I Q Y F A V I A A I G D R

6326 CAGCAAGAAGGACCAGAGCCCGGGCAAGgtagcctgctgccctccaaggtcctgtaccgcagaaagggagggagaagagctctcacctgcctccttcttggcctctgcagGGCAC
S K K D Q S P G K Exon 7 G T

6441 CCTGGAGGACCAGATCATCCAGGCCAACCCTGCTCTGGAGGCCTTTGGCA TGCCAAGACCGTCCGGA CGACAACTCCTCCCGCTTTgtgagtggtccctgaccttggccttgg
L E D Q I I Q A N P A L E A F G N A K T V R N D N S S R F Exon 8

6556 gacttggactggtggaggaatggtctcagatatgagccttcccccaactcatcaccactctcttccatct ctaGA ATCACTTCATTTTGGGGCACAGGAAGTT
G K F I R I H F G A T G K L

6671 GGCATCTGCAGACATAGAGACCTgtgagtgccatgaatctgctaggctcagcctaagctcacccttgctctagaccatctggtcttgacctctctctctctcccctccctccctc
A S A D I E T Exon 9

6786 tgtttttctcctctttaagtctctgtctgtaggtgtctctgtcttcaggtctacatatctgtctctctctgagacttcctctgcatctttctccatttctgtctctgcatggcta
6901 ggtgtctttctctgggatttctctctgagatcattttaatctcttcc.cgggtctcgttctatctctcgtgtgtagactctctttgtgtgtcctctgtgtctcacaactetagat
7016 gtctctctccgtgcgtctctctcctctccctctctcgtcgctctttgtcgtctgctgcatcattatcattaatttcctgtgccaaccctagacttttctttctctccttcttctc
7131 cccacctgttcagcagATCTTCTGAAAATCCAGAGTTATTTTCCAGCTGAAAGCAGAGAGAGATTATCACATTTTCTACCAATCCTGTCTAACAAGCCTGAGCTGCTGG

Exon 10 Y L L E K S R V I F Q L K A E R D Y H I F YAQI L S N K K P E L L
7246 gtgagtcagagccaccgactgagaccaactatctcatgcactgtccttgcttgctgactcagctgcatgcctggttcatggcactgctggatcaattcagtggatgtgggccaag
7361 ccaagccctgtcctgtgctcttcctcaggcatgtg_tgtggcgagcagcctccatgagagccgggggcttgtgtcccaccctaaccatgttttttcccctagACATGCTGCTGAT

D M L L I
7476 CACCAACAACCCCTACGATTATGCATTCATCTCCCAAGGAGAGACCACCGTGGCCTCCATTGATGACGCTGAGGAGCTCATGGCCACTGATgtgagtgtgtgaggacccagccag

T N N P Y D Y A F I S Q G E T T V A S I D D A E E L M A T D Exon 11
7591 ggggtgggaggattggcagtgaggggcaaacaggggtccaaaagcagagctaagacgctggccattggttgtttaaagtggtaatggacctcctgagagccagaatgttgccctg
7706 tgatcagggtgtactggggaatggatgaggtgagacaggactggccagtatctggtgttctatcaaaccaggaagagctgaaacgcatgagacagagagacacacaagccaagaa
7821 acaagcatcaccgagggagcaggacgaggagggaaggccatgcagacggcatggggctggagggggctgttaggtgaacagatgcagacaggtatggaaggccaggcaggaagca
7936 agtgtagggccaggaagcataagtgggtaactcagaaaagctgtggccactgacactggggctgcggccaactgacgtctgctctgctcttgcatcttacatcctttgttttgga
8051 gttccctgcatcttacatggttttgttttggagctccccactgggtatgggagtctcagaaccccacaggattaaggatacagttttctctccaacttacaagggatctcactta
8166 cccatcatacttcttttttggggtccgccaatatgggggcctcctacagAACGCTTTTGATGTGCTGGGCTTCACTTCAGAGGAGAAAAACTCCATGTATAAGCTGACAGGCGCC

N A F D V L G F T S E E K N S M Y K L T G A
8281 ATCATGCACTTTGGAAACATGAAGTTCAAGCTGAAGCAGCGGGAGGAGCAGGCGGAACCGGACGGCACTGAAGgtgggaggcagggattcttgggggcagctgtcaagtcatgga

I M H F G N M K F K L K Q R E E Q A E P D G T E Exon 12
8396 gggccatgtctgctcagcagtcatctctcttctcttttttcttttttttttgagatggagtcttgctcttgctctgttgcccaggctggagcgcagtggcacgatcttggctcac
8511 tgccacctccacatcctgggttcaagtgattctcctgcctcagcctcccggagtagctggaattacaggcatgcaccaccatgcctggctaatttttgtatttttagtagagatg
8626 gggtttcatcatgttggccaggttggtctcaaactcctgacctcaagtgatccgcctgccttggcctcccaaagtgctgggattacaggcatgaaccacacacctggccagcagt
8741 catctcttaccaactttgctcttgccttttccttccagAGGCTGACAAGTCTGCCTACCTCATGGGGCTGAACTCAGCCGACCTGCTCAAGGGGCTGTGCCACCCTCGGGTGAAA

E A D K S A Y L M G L N S A D L L K G L C H P R V K
8856 GTGGGCAATGAGTACGTCACCAAGGGGCAGAATGTCCAGCAGgtgggtccatcttcagatgataatgggtgggcagggtagggagactggcatggtgggatgagagttttcaagt

V G N E Y V T K G Q N V Q Q Exon 13
8971 tcactcttcccaacaaccctgctcaatatgggctctctcttcacgccttgcagGTGATATATGCCACTGGGGCACTGGCCAAGGCAGTGTATGAGAGGATGTTCAACTGGATGGT

V I Y A T G A L A K A V Y E R M F N W M V
9086 GACGCGCATCAATGCCACCCTGGAGACCAAGCAGCCACGCCAGTACTTCATAGGAGTCCTGGACATCGCTGGCTTCGAGATCTTCGATGtgagttgggacccctgggagtgggag

T R I N A T L E T K Q P R Q Y F I G V L D I A G F E I F D Exon 14
9201 aacaatcactcactcgctcccacattcaacagctatttcttagagccagctgtggaccagacatgggaaggcagtggggactgtgtggtgacagaggcagtcatttactctgtct
9316 tcaggggaagccctccttcactgccttgacatggaggggaccagccacgcctgctgggctcaggcacagtggacggcacagccccaatggccactcacacccactttctgactgc
9431 tcccacccctcatgccccctgcaGTTCAACAGCTTTGAGCAGCTCTGCATCAACTTCACCAACGAGAAGCTGCAGCAGTTCTTCAACCACCACATGTTTGTGCTGGAGCAGGAGG

F N S F E Q L- C I N F T N E K L Q Q F F N H H M F V L E Q E
9546 AGTACAAGAAGGAGGGCATCGAGTGGACATTCATTGACTTTGGCATGGACCTGCAGGCCTGCATTGACCTCATCGAGAAGgtgcctctttggccttaccacctgaattccatcct

E Y K K E G I E W T F I D F G M D L Q A C I D L I E K Exon 15
9661 cgacaccaacaagaacacatagacaaaatagcagcccctctcccttctggggaatataaaaatagaaggggctgaaggatccgagcccttggttcagagcctatgttgtgctgag
9776 caccaggacagggtggcacagggacagctgatttccaggggcttgagagtggacacatggaggatgggcactgcatgatgacctccacactgcatgtttattgggcctggtatgc
9891 atccaaggatcaggaagtgtgagggtggtgtaggggatcataagagtgcacctattttcaaccctagcatctcaggcatctgggtcgtggagtggtgtgtacagcatcgatagaa

gtcaggctgatgtgagagtccaccctgccacctgtacacctgggtgacagagaggggtacacccatgccccatgcccatgcagacctgaggatggtcccattctccttccctttg
gggaagaatccagaccctccaaagagccctctccttcccaatatcccttctgtcttccctgtgagatcctggttccttctctcttgagcactattgccctgtcactcaccaactc
ctaaccctcttgaggaaggaggggaagcccaggctgacaggagggcttgggtgggggctcttgcagACAGTGACCGTGAAGGAGGACCAGGTGATGCAGCAGAACCCACCCAAGT
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10006 tccatattcccagactttcacaaaggtccttctgtcatcagacaaaatcctccaccttgaaccggttccagtcagtagataactgtactcagagctgagcctactaccttaacac
10121 ccaacatggcacctccacgagcaagtatattgaccatagagcagaatccatgtcacctgtgtgaaggacactcagtgatgctctctcctgcttcctcagCCCATGGGCATCATGT

P M G I M
10236 CCATCCTGGMGAGGAGTGCATGTTCCCCAAGGCCACCGACATGACCTTCAAGGCCAAGCTGTTTGACMCCACCTGGGCAMTCCGCCMCTTCCAGAAGCCACGCAATATCAA

S I L E E E C M F P K A T D M T F K A K L F D N H L G K S A N F Q K P R N I K
10351 GGGGAAGCCTGAAGCCCACTTCTCCCTGATCCACTATGCCGGCATCGTGGACTACAACATCATTGGCTGGCTGCAGMGAACAAGGATCCTCTCMTGAGACTGTCGTGGGCTTG

G K P E A H F S L I H Y A G I V D Y N I I G W L Q K N K D P L N E T V V G L
10466 TATCAGAAGTCTTCCCTCAAGCTGCTCAGCACCCTGTTTGCCAACTATGCTGGGGCTGATGCGCgtaaagtagggactgaggctcccggtacaggaggagcagggattctgccaa

Y Q K S S L K L L S T L F A N Y A G A D A Exon 16
10581 ggttctgagccaggtcaattgctacaccccaccacttcaatgtcaggttgtacccaaggtttacagactcagtgggatggaactgggtgaagaaactgaggcagccacattgaag
10696 gccctcacccaggggcccaaatgccagcaaggatgtaaagaggggctgtgattctttactcacaccctacctccccacactgatgcttcttttgttgactctccttcctgcagCT

p
10811 ATTGAGAAGGGCMAGGCAAGGCCAAG MAGGCTCGTCCTTTCAGACTGTGTCAGCTCTGCACAGGgtgagtgggacacagccccagccaacttggctccccatctgcccaaccc

I E K G K G K A K K G S S F Q T V S A L H R Exon 17
10926 caccccagccccacccttccctgccttgttcatcccctactcctcccgttccctgtctccttgtgcattcggaccattttcactctgtcttctcttcccgtcatctcctggcctc
11041 ttcacttatttacttcccatctcccttctctcctctttcccttctgtctcccaccctctctccttatccctgtctcgccccagggccccttcatctctgtgaccttctgaattct
11156 ctcatctctcttttccttccttcttctcctctcttcttcctgcatctctttctggcattttctttacttttctctattgcactttttggccacagG AAAATCT GCTGAT

E N L N K L M
11271 GACCAACTTGCGCTCCACCCATCCCCACTTTGTACGCTTGTATCATCCTAATGAGACAAAGTCTCCAGgtgaggccacaaactcaggccaacccactgctgggcatacaccgccc

T N L R S T H P H F V R L Y H P N E T K S P Exon 18
11386 tgggaacagggacctcctaggacatctccctacctaccaccacagtggtttccaaaccacaattcttctcctcccatcccgcatgaggcctcccagggtacctccctctcagcgc
11501 taccttgcacttgcagtgtgtaatgagggtgatgtgtaaggcactctgatggacattacctcatcagtggccctacaaccccttggatagctggttgtccaagacaagaatctta
11616 gttcaactttaaatttacctgcaggaaccacttaatcccccaatgagacatattcaaattgttaatccatttttggctaattaggagcagaggctcagggacctgggttcaagac
11731 ctggctctgttcttgatcagcttagtgaacttgggccagtcccataaccctctgggcttaatttactcatctagaacattggatatatctgttctggctaccacctatgataata
11846 ggtactgggaatcatataaaaaaggaatgtgaaagccttttagttaaaaatgtggctagaagaaaatgaatcaaatgattattactaactgacttgctaagattacaagctaatc
11961 agtgacaaagccaggatcagaacccagaacttcagtccagttctcacagactcctcctacttccttcttgccacagGGGTGATGGACAACCCCCTGGTCATGCACCAGCTGCGCT

G V M D N P L V M H Q L R
12076 GCAATGGTGTGCTGGAGGGCATCCGCATCTGCAGGAAAGGCTTCCCCAACCGCATCCTCTACGGGGACTTCCGGCAGAGgtgggtatgagggtgcaccagaagctcatagaacag

C N G V L E G I R I C R K G F P N R I L Y G D F R Q R Exon 19
12191 ggggagccaggctgccctgatgggaatgggatctgcaggtgaccctgaattcctatggggcagagcagactcactgcagagcatgggtgactctggacacttccctcctcagGTA

y
12306 TCGCATCCTGAACCCAGCGGCCATCCCTGAGGGACAGTTCATTGATAGCAGGAAGGGGGCAGAGAAGCTGCTCAGCTCCCTGGACATTGATCACAACCAGTACAAGTTTGGCCAC

R I L N P A A I P E G Q F I D S R K G A E K L L S S L D I D H N Q Y K F G H
12421 ACCAGgtgaggaaaggagactaattaattaaaggaaagacatctcttttccattgactcctctgatgcttttcctgttgtaatcatcttagcaaaatctcttacctgtatgcta

T K Exon 20
12536 cccctcccagtggaacatctagcaccactcccctcatcccagctccagctgccattgacctctcctgcaatccttttctaggatgttacccttcctaaggtaatcccacatctct
12651 ttcctcgtaccctccatgtcatgccacaaacttgcctgcagGTGTTCTTCAAGGCCGGGCTGCTGGGGCTGCTGGAGGAAATGAGGGACGAGAGGCTGAGCCGCATCATCACGCG

V F F K A G L L G L L E E M R D E R L S R I I T R
12766 TATCCAGGCCCAGTCCCGAGGTGTGCTCGCCAGA TGGAGTACAAAAAGCTGCTGGA CGTAGgtgagagatctcaagaggaggtttcccgcttctctgaggcccaggctggttc

I Q A Q S R G V L A R M E Y K K L L E R R Exon 21
12881 aggggcagtgtcaggaaaaaaagctcagcagatcttcaaacacagagacctgcaggaggggctcatatgaacacactgcagtcacagggtcagaggcctcaggaagggtgggagg
12996 gatgaaggaaatgggatattcccaaggtttcaggacctcaggtaggaaggaggcaggaggctcagcactcctttcaatgggcccctgcagAGACTCCCTGCTGGTATCCAGTGG

D S L L V I Q W
13111 MCATTCGGGCCTTCATGGGGGTCAAGMTTGGCCCTGGATGMGCTCTACTTCMGATCMGCCGCTGCTGMGAGTGCAGAAAGAGAGMGGAGATGGCCTCCATGAAGGAGG

N I R A F M G V K N W P W M K L Y F K I K P L L K S A E R E K E M A S M K E
13226 AGTTCACAGCCCTCAAAGAGGCGCTAGAGMGTCCGAGGCTCGCCGCMGGAGCTGGAGGAGMGATGGTGTCCCTGCTGCAGGAGMGMTGACCTGCAGCTCCMGTGCAGGC

E F T A L K E A L E K S E A R R K E L E E K M V S L L Q E K N D L Q L Q V Q A
13341 Ggtgaggctcctgggctactgttggctcttccaccctgctctgccttcacttcccacagaccctgcacctccctgcacaggggctcactgtcttgttccgttcagtcagaggact

Exon 22
13456 ctgggatcaacacttctaaagacctccaaagaggtccctcaggaggaggaaagggcagagggaaaaggagctgacttttaaaagcacaggctttctacttgggttcaacctagat
13571 acacagcttaattattttgtgaccttgggcagaccatgcatcatctttgagcctcaagggcctctagacagggaataaagctgtccatttcattaagccatcatacataagtgct
13686 tggcatcagcaaatgcaattcccacccttcgatggaggagaccagaggaagaggtccagatgaagatttctggttcctttcctctctgctcccctccccagtgttcccaagttat
13801 actatcctgaaactcttcccctccccatacttctgaagctcttgccaagtggggatatcctagagttaccctcctatttgagtgatgtgcctctccttccctcctacctgcaaga
13916 atggaggaccttaccccctgaacagcctcccctctgttcctcaccttcaagGAACAAGAC ACCTGGCAGATGCTGAGGAGCGCTGTGATCAGCTGATCAAAACAGATTCAGC

E Q D N L A D A E E R C D Q L I K N K I Q
14031 TGGAGGCCAGGTGAGGAGATGACGAGAGGCTGGAGGATGAGGAGGAGATGAATGCTGAGCTCACTGCCAGAGCGCACGTGGAGATGAGTGCTCAGAGCTCAAGGGA

L E A K V K E M N E R L E D E E E M N A E L T A K K R N V E D E C S E L K R D
14146 CATCGATGATCTGGAGCTGACACTGGCCAAAGTGGAGA GGAGAA CACGCAACGAGACA Ggtaagggcagcctccctttggc tccagcccgggtctcatcaggactctcag

I D D L E L T L A K V E K E K H A T E N K Exon 23
14261 accatactgaccttgacccaggctagccactcggcatccagagagcagcatggaccttgacatggagctccccacagatggcaccaagctggtgacctttgaccctaaaggagat
14376 gggattcttggtcggcagGTGAAAAACCTGACAGAGGAGATGGCTGGGCTGGATGAGATCATTGCCAAGCTGACCAAGGAGAGAAGCTCTGCAAAGGCCCACCAACAGGCTC

V K N L T E E M A G L D E I I A K L T K E K K A L Q E A H Q Q A
14491 TGGATGACCTTCAGGCCGAGGAGGACMGGTCMCACCCTGACT MG GTCAA GCTGGAGCAGC MGTGGATGATgtgagtagattgagagttgtggggcctagatatgc

L D D L Q A E E D K V N T L T K A K V K L E Q Q V D D Exon 24
14606 catgtctatctgtgcccagagctctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtttgtgtttaatgtttataggggggtagggttagaggatgttaac
14721 ttttctgatatctttctagaaaggagctggggaatgaaaagtcagaggtggtgatcaattctgaattatgtatctaatctcactggtatgatcaataatagagatgagttttctt
14836 atttaatttaagtgcaatcccatatatctctgcctttgacacaagatttagagggtcatctcataagacatgataaatttctttggaaattttgtgaggctccccaagtagaatt
14951 tttgaaattccaatatttaagggcagaatctgatcattgttccctctgatgcacatatgtctgttgactcacttatcactctgtattttaattatttaagcttctttagatagga
15066 acttagatctattcaatttggggactgcagtgcttagcaagagcctgatgcccagtaggtgtttataggatgctgaaagaatgaatacggcggccagcggtggctcacacctgta
15181 atcccagcactttgggaggccaaggcgggtggatcacgaggtcaagagatcgagaccatcctggccaatatggtgaaaccccatctctactaaaaatacaaaaattagctggatg
15296 tggtggcgtgcgcctgtagtcccagctactcaggaggctgaggcagaataatcccttgaaccagggaggcggaggttcagtgagccgagatcgcgccactgcactccagcctggc
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15411 gacaagtgagactccataaaaaaaaaaaaaaaaaaaaggaggaaggaaggaaggaaggagagaaagaaggagagaaagaaagaaagaaagaaagggaaagaaagaaagaatacgg
15526 ctttggggtttcatcccacagtcatttattcctttatctataaaatatgattcagcatcccctatatctaggcaatctcacagtcccctaattaacatttggcccactctgggga
15641 aggtttcccaagtcctgaacacaagatttaccaagtcctgaggtaactgaacaacaaaatcaccaagtcaggatgctttgcctcactgggcctgggctccttctctctaccagCT

L
15756 GGAAGGATCCCTGGAGCMGAGMGMGGTGCGCATGGACCTGGAGCGAGCGAAGCGGAAGCTGGAGGGCGACCTGMGCTGACCCAGGAGAGCATCATGGACCTGGAGMTGAC

E G S L E Q E K K V R M D L E R A K R K L E G D L K L T Q E S I M D L E N D
15871 AGCAGCAGCTGGATGAGCGGCTGAAA gtactgtgtcccc tccctgctgcccttccgcctccccagcccataacagtacaagcagacccaatacagccatcctctgaggcaac

K Q Q L D E R L K K Exon 25
15986 aacctcacgcagcctccacaagtggaggtgcaaaccatgggaaaaggcctcccaggcaagggctttcctcccctagtcccagatatcagggttagttagatggtcctccctggca
16101 aaaagtccattgtatcccatgagtcctttcttcttgttaggcactcagtgggaatgaaaataacagccttcccccttcataacacatctctctttggagaccagttccttgacat
16216 ggaggaaggctccacatgaggagcctcttaggaaagtccctttgtggcttttcacagagagcccacagggcaccaagaaatgccctcacattaaagaagtcaggggtacagggcc
16331 atttctttgtttgcttaacttgtggttccaattcttagtgtagtcttccaaatgtatagacttccagacttggtaaacagtgagcttgcagaacatattttgataattgaaggtc
16446 ttatggtgtttcaggctcaggactttgaaaggctttgagaatcatcataatctacatcctcatcaagtttgtgtttgcacaggaatcttcataccttcccaggcacagaatgtgt
16561 tgaataaatgaataaatacacgatcctatttgattctcaaaacaccttttaaggatggtatctttaatttcactttaccaaagaggaaaataagtttcagaaaggttagctgagt
16676 tacccaaagcaatagtgacaaaatttaaagaccatcagagctaaaaaggacctttgaaacaatgtagtccgaccccctcattttacattatgagaaaacaaggaccaaagatggg
16791 aatgtcctgtagagcccaggccccatcaccctgtctacagcactcctcccattacattcttgttggatttcaatctcaccgcaggtgttacacttccagggatcctacatcaccc
16906 ccagaagctgtttttctaatgaaatcctactctttacctgtatcattaccattttcaccactggtggaccctcctggaggccccacgagtctcccttacctcaccatccctcctt
17021 ccccacagAAAAGACTTTGAGCTGATGCTCTCAACGCAAGGATTGAGGATGAACAGGCCCTCGGCAGCCAGCTGCAGAAGAAGCTCA GGAGCTTCAGgtgaggtctggacacc

K D F E L N A L N A RI E D EA A L G S Q L Q K K L K E L Q Exon 26
17136 cacgcgggatgctgagtccctgggctggttctgtttcccctgccccctcctctaggtgtcctgttcacagcattacaggaatgattaatgtgtccatggaggcaggcacgcagct
17251 atcacagtgtgcccatggatacatccaaaaggggtcagtgatccacagagacctgaaaaggtcacaggcctgagggcaagaattcctggcttcctgtctcagctctgccttagtt
17366 gggtgacctctgggagcccactccagatctctgggtctccatgccctcccctgttacatggaggtttttaagagtccttcgactctgatggcatgactttcctccttactctaga
17481 gcagaagctgtgttaggtctttagttgtctggtcaagacaaatacggctctctcattttcaacttttgttatttttttatgactaaactgcttaaaatatccccagaacacaggt
17596 ctctttgtecatctttaagagcaagtttcaaccatttccttccaataaagagcatgtagactgtcaggccctcgcctaaaggaaggctcttcaaactatcttccccaaatccttt
17711 aattcccacctctccactggaagagctaaactgacttgctgttccagagaagccgaggagccttttagagccggggggattccagtggaggggtccaggcgtgggtctgagcctt
17826 gtgtctgaccagGCACGCATCGAGGAGCTGGAGGAGGAGCTGGAGGCCGAGCGCACCGCCAGGGCTAAGGTGGAGAAGCTGCGCTCAGACCTGTCTCGGGAGCTGGAGGAGATCA

A R I E E L E E E L E A E R T A R A K V E K L R S D L S R E L E E I
17941 GCGAGCGGCTGGAAGAGGCCGGCGGGGCCACGTCGTGCCAGATCGAGATGAACAAGAAGCGCGAGGCCGAGTTCCAGAAGATGCGGCGGGACCTGGAGGAGGCCACGCTGCAGCA

S E R L E E A G G A T S C Q I E M N K K R E A E F Q K M R R D L E E A T L Q H
18056 CGAGGCCACTGCCGCGGCCCTGCGCAAGAGCACGCCGACAGCGTGGCCGAGCTGGGCGAGCAGATCGACAACCTGCAGCGGGTGAAGCAGAAGCTGGAGAGGAGAGAGCGAG

E A T A A A L R K K H A D S V A E L G E QI D N L Q R V K Q K L E K E K S E
18171 TTCAGCTGGAGCTGGATGACGTCACCTCCA CATGGAGCAGATCATCAAGCCA Ggtaggctctgctcggcctccctcc tccaacttcctcctcccacctcccctttctgtcc

F K L E L D D V T S N M E Q I I K A K Exon 27
18286 atgtagtgtctcttccttcatggttcattttcccacttcccttcctctgcctggttctcagatcccctccttcttttcacaccttccctcttcttttctccttcagttgcacctc
18401 ttacaccccttcattccccccgcccccaacatccatcatattaactctcctt cccttctcagGCTAACCTGGAGAAGATGTGCCGGACCTTGGAAGACCAGATGATGAGCACCG

A N L E K M C R T L E D Q M N E H R
18516 GAGCAGGCGGAGGAGACCCAGCGTTCTGTCAACGACCTCACCAGCCAGCGGGCCA GTTGCAAACCGAGA TGgtgagcctagagcaggggc tccatggttcccaccacagtct

S K A E E T Q R S V N D L T S Q R A K L Q T E N Exon 28
18631 ccccaacctcctgagccactccagcctcgggcacaagccaatacacgcacacacagacacagagtctctccaggaaaatggggcctgagggctagaggaggaggtggggatagag
18746 aggagtgctgatctagaatggtgctccccagGTGAGCTGTCCCGGCAGCTGGATGAG AGGAGGCACTGATCTCCCAGCTGACCCGAGGCAAGCTCACCTACACCCAGCAGCTGG

G E L S R Q L D E K E A L I S Q L T R G K L T Y T Q Q L
18861 AGGACCTCAGAGGCAGCTGGAGGAGGAGGTTAAGgtaaggg tagactcgcgcacctggcccaagcaaggagcacactgactagccttgcatcaaatcacttcccttcccagca

E D L K R Q L E E E V K Exon 29
18976 ataaggctggctgtggaccaacagttctccaagaattcttgctttatggagaaagctgaacccacctcctggtgcccacccctccccagGCGAAGAACGCCCTGGCCCACGCACT

A K N A L A H A L
19091 GCAGTCGGCCCGGCATGACTGCGACCTGCTGCGGGAGCAGTACGAGGAGGAGACGGAGGCCAAGGCCGAGCTGCAGCGCGTCCTTTCCAAGGCCAACTCGGAGGTGGCCCAGTGG

Q S A R H D C D L L R E Q Y E E E T E A K A E L Q R V L S K A N S E V A Q W1
19206 AGGACCAAGTATGAGACGGACGCCATTCAGCGGACTGAGGAGCTCGAGGAGGCCAAgtgagttctgagcagcctgacttctggctgaggcccctttgcaggcaggactcagccca

R T K Y E T D A I Q R T E E L E E A K Exon 30
19321 gccccagcctcagcagatcccacacaggcgatgcttagctagtgtttgacaacacaggaggactctgccccggccccacctccttctcctctcagggaagctttttgctcgaatt
19436 atgtttctgatccgaatataagacgtacaaaaggtttgtctgagggcagagtgcttccgtctggggcagggcactgtggcagggaaaggcagtggggagggctgcagaagcccat
19551 acctcctcaatgtccatagcgcagaggctgggccagggtcagagggtgcctgggtctccacgccctgctgggatcctctgcctgatgttctcggcccctgggacctgtcctcagg
19666 cttctccagctacacttctgaggtttcaaggattgtctttgagaaggttcatgttgtttacctctttcccccatccacaccctccatcctccccaccctctgccaccctcccctg
19781 ggcagGAAGAAGCTGGCCCAGCGGCTGCAGGAAGCTGAGGAGGCCGTGGAGGCTGTTAATGCCAAGTGCTCCTCGCTGGAGAAGACCAAGCACCGGCTACAGAATGAGATCGAGG

K K L A Q R L Q E A E E A V E A V N A K C S S L E K T K H R L Q N E I E
19896 ACTTGATGGTGGACGTAGAGCGCTCCAATGCTGCTGCTGCAGCCCTGGACAAGAAGCAGAGGAACTTCGACAAGgtgggccctgggtggggcccgcagccagcatgcagggcaag

D L M V D V E R S N A A A A A L D K K Q R N F D K Exon 31
20011 ggggcatgaggggttcagtgagaggccagagccatcctccttggaggtgggggaggaggctgagcccaggcaggtcctgagacagaccctggacatggggctgaggcttgggggc
20126 tgaagagtgagccttctccccgggcagATCCTGGCCGAGTGGAAGCAGAAGTATGAGGAGTCGCAGTCGGAGCTGGAGTCCTCGCAGAAGGAGGCTCGCTCCCTCAGCACAGAGC

I L A E W K Q K Y E E S Q S E L E S S Q K E A R S L S T E
20241 TCTTCAAACTCAAGAACGCCTATGAGGAGTCCCTGGAACATCTGGAGACCTTCAAGCGGGAGAACAAAAACCTGCAGGgtgtgctgggggcccaagaggctggggaggggctgca

L F K L K N A Y E E S L E H L E T F K R E N K N L Q Exon 32
20356 ctgcagtgttcccatatggtgccacccaagggctccaagaggcgtctigggcaaagaggcgtgtccctccaactccactggacctcagcagccctcaaaccgagttaccgtgttcc
20471 ccacacagAGGAGATCTCCGACTTGACTGAGCAGTTGGGTTCCAGCGGAAAGACCATCCATGAGCTGGAGAAGGTCCGAAAGCAGCTGGAGGCCGAGAAGATGGAGCTGCAGTCA

E E I S D L T E Q L G S S G K T I H E L E K V R K Q L E A E K M E L Q S
20586 GCCCTGGAGGAGGCCGAGgtgtgtgtgtgtgcagggcacggggtgcagggagctgagctcaggcttttggtccctgttctcatcccccgctttgtcgttttgttcactgtccatc

A L E E A E Exon 33
20701 cccagagcctaggacagagcctggcacatagtaggcattcagtgaagatttgtggagtgaatgaatgaccagtcactgaactctcttcacataaacattttacccattgcatctt
20816 agctgagcttcccatttccacatacctcccggttcccacctctgcctccctctgttttcttttatactctatacctgattgcctctgtttccttggcaacactttttctcttcat
20931 tttcctccttgtcttcatagctggctctcccctgtgagggcctgaatcactttctcttaggcttatttttattttctcttagattctcttttcctccaccttctgcttctttgaa
21046 ccacttacaccactcttgaagtcacttcgtatccatgattagtgagcaggcccccaccctgccctgtgcctgactgtctgcctgcatcccctcccccaaccccttcccagGCCT

A
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21161 CCCTGGAGCACGAGGAGGGCAAGATCCTCCGGGCCCAGCTGGAGTTCAACCAGATCAAGGCAGAGATCGAGCGGAAGCTGGCAGAGAAGGACGAGGAGATGGMCAGGCCMGCG
S L E H E E G K I L R A Q L E F N Q I K A E I E R K L A E K D E E M E Q A K R

21276 CAACCACCTGCGGGTGGTGGACTCGCTGCAGACCTCCCTGGACGCAGAGACACGCAGCCGCAACGAGGCCCTGAGGGTGAGAGAGATGGAGGAGACCTCATGAGATGGAG
N H L R V V D S L Q T S L D A E T R S R N E A L R V K K K M E G D L N E M E

21391 ATCCAGCTCAGCCACGCCAACCGCATGGCCGCCGAGGCCCAGAAGCAAGTCAAGAGCCTCCAGAGCTTGTTGAGgtactcacccagaggggactggcctccacgtggcctggcg
I Q L S H A N R M A A E A Q K Q V K S L Q S L L K Exon 34

21506 taagcagtagtgtcttgatacaggcaccagattcctcctgccctaggttactgcagggacctctgacaggtgcctttagtgaagggaaccgaggctggctccctgctcatgccc
21621 actctcctgatcctcagGACACCCAGATTCAGCTGGACGATGCAGTCCGTGCCAACGACGACCTGAAGGAGAACATCGCAATCGTGGAGCGGCGCACACCTGCAGGCTGAGCT

D TQ I Q L D D A V R A N D D L K E N I A I V E R R N N L Q A E L
21736 GGAGGAGTTGCGTGCCGTGGTGGAGCAGACAGAGCGGTCCCGGMGCTGGCGGACAGGGAGCTGATTGAGACTAGTGAGCGGGTGCAGCTGCTGCATTCCCAGgtgagcaagctc

E E L R A V V E Q T E R S R K L A D R E L I E T S E R V Q L L H S Q Exon 35
21851 ccctgctgattcctgaagggagcacaggctggggctcagcaagcaaggcttagagctatgcatagatgctcaatgcttaacctacatctacccaaccctcccccaacccagACA

N
21966 CCAGCCTCATCMCCAGMGMGMGATGGATGCTGACCTGTCCCAGCTCCAGACTGAAGTGGAGGAGGCAGTGCAGGAGTGCAGGAATGCTGAGGAGMGGCCMGMGGCCAT

T S L I N Q K K K M D A D L S Q L Q T E V E E A V Q E C R N A E E K A K K A I
22081 CACGGATgtaagtccccactccaccgacccgatccagaccagtgtctctccgtgggctgggcagcaagtgtgtgaggacttgaccagaccatgtgccacctctctcctgcacac

T D Exon 36
22196 AGGCCGCCATGATGGCAGAGGAGCTGAAGMGGAGCAGGACACCAGCGCCCACCTGGAGCGCATGAAGMGAACATGGAACAGACCATTMGGACCTGCAGCACCGGCTGGACGA

A A M M A E E L K K E Q D T S A E L E R M K K N M E Q T I K D L Q H R L D E
22311 AGCCGAGCAGATCGCCCTCAAGGGCGGCAAGAAGCAGCTGCAGAAGCTGGAAGCGCGGGTGCGGGAGCTGGAGAATGAGCTGGAGGCCGAGCAGAAGCGCAACGCAGAGTCGGTG

A E Q I A L K G G K K Q L Q K L E A R V R E L E N E L E A E Q K R N A E S V
22426 AAGGGCATGAGGAGAGCGAGCGGCGCATCAAGGAGCTCACCTACCAGgtgcgacgggcggtgactccaggcagagccctggcaccatagccacagtgacaaccagctgaggaga

K G M R K S E R R I K E L T Y Q Exon 37/38
22541 atgaagagtttgctcttagcctcttccagggcgaggatgggaatgcagccccgtttcactttgcctagcctgccccactctgaatgtccctagctcagaggtcagtctctgag
22656 cctcctggcctgggagctccatctcaacacccactcttagcccatcgccaggggacacacacagaattccagacaaagctcacccagtacagctcaccagaaagcaaatatgtag
22771 ccagggtcacccccaaaagacaccaaaaacacacccatcccattcaaacaagcataaaaactttttcattgcccagggcagtgtggactctagctttctgaggtgttttcttaga
22886 atcagactctgaattagaatttgtttcttttccaatccaggatgtcactatctctctaagcacacttgtccttaacttagattaagtcagtgtttctggcctgcattgcagccca
23001 gaaattccatcacactcatagccccaaagtcactcccagcatgtgccgaggtccagagcagggacttcatcccgcatggtccccggaccctgaaaaacctgctccctggagcact
23116 gcacacacacaattttgtgcataatttcagagtcccactagttctttggactctttcctggtacagatcatttaaaatatttacacatatttggtaagaaattataaggagaatt
23231 caagtgtttagtgaggatcagaaagtagaattgggtcaggatatcagatgaagcagggcagggcggaggggatgctaccttctatgactgtgccatcttcaccccctgcctacc
23346 tctggcccccagACGGAGGAGGACAGGAAAACCTGCTGCGGCTGCAGGACCTGGTAGACAAGCTGCAGCTAAAGGTCAAGGCCTACAAGCGCCAGGCCGAGGAGGCGgtgagtg

T E E D R K N L L R LQ D L V D K L Q L K V K A Y K R Q A E E A Exon 39
23461 accctgctggggactaggcccaggggaggcataggagagctcgtccccaagccaggagtctgagaacccaggccccctctcacctcatgctcccacctcccgcagGAGGAGCAAG

E E Q
23576 CCAACACCMCCTGTCCMGTTCCGCMGGTGCAGCACGAGCTGGATGAGGCAGAGGAGCGGGCGGACATCGCCGAGTCCCAGGTCMCMGCTGCGGGCCMGAGCCGTGACAT

A N T N L S K F R K V Q H E L D E A E E R A D I A E S Q V N K L R A K S R D I
23691 TGGCACGAAGgtgggtccctcttttgggctttgctagtcacccccacagcaggcatacccagacagagcaccctcaacccgggatgcttccttttcatttaattccacacactt

G T K Exon 40
23806 gagccacatggccccagaggcaaggtaatgcagttctctctcatttcaaggattattccagctctaactttttttttttttttttttgagacggtgtctcactctgccgcccagg
23921 ctggagtgcagtggcacaatctcagctcactgcaacctctgcctcctgggttctcctgcctcagcctcccaagtagctgggattataggcatgtgctaccatgtcatgctaattt
24036 ttatattttagtagagatgcggtttcaccaatgttggccaggctggtcttgaactcctgaccttgtgatcccactcgcctcagcctcccaaagtacggattacaggcgtgacagc
24151 ccagtccaggctcagctctaaagttcagcctcagaactgccccgaacatgatcctggctttgtttcctttcaaaagGGCTTGAATGAGGAGTAGctttgccacatcttgatctgc

G L N E E * Exon 41
24266 tcagccctggaggtgccagcaaagccccatgctggagcctgtgtaacagctccttgggaggaagcagAATAAAgcaattttccttgaagccgagatcctgactcttcttcactgc
24381 cctgattgaagccgagatcctgactccagactcttcttcactgccctgaggacccggggatggggtctggggaggtggaaatgcaggggagtgggggcaaattcaaaggcctggc
24496 ctaggaggcttcgtggagcagcactgaaaacccctttcacttcccccaaaccagccaaatgcagcagaggcgacacctctcctcccagccttctccctggtccagccaggattta
24611 aaggagatttagggagacctcttacgcttcatggtcataagggtctagctctgttggccagaatgtccctttattactggtcgtgtgactggtgaatctgccaatgtaaagtaat
24726 ccattcagcgattgagcgtcaaaatgtaggtatttccatgagcgtttttcctgttgcaatggctggcggtaatattgttctggatattaccagcaaggccagatgtttgagttct
24841 tctactcaggcaagtgatgtattactaatcaaagaagtattgctacaacggttaatttgcgtgatggacaggactcttttactcggtggcctcactgattataaaaacactctca
24956 ggattctggcgtaccgttcctgtctaaaatccctttaatggcctc
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