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CHRNA1 (175,438,114 – 175,454,677) 
ctttggttgctcaaagcctttattccatgttttcacttactcttttgaagttcaaaacagaagactccacatttctgga
ctcattctatttcttttcatttctgctcttgaaccagcacatttttgcctgagctcagctcttccttgtactgacttgc
taaacaaagccagaaagagccatggtgcactaactttgggtttaccagcctctattctgggagctacaggctcagtaga
cacattgttcaccaagtaattgaggacaacagtttatgaaatgatttgataccatataacatgggtcttcatattttca
gcctccagtatcaattttcttgccttctgctgcagtgctacatattttagaatttatttttaacctcaggatactagtg
caaaggattacatattttattaattacggaacactagctgctgtacaaataaacccaaggattttgatggctcagcacg
atgcatgttttgttttcattgaaatagtgctgggtggtgagcaggtggatagggggtccccctccatgcagtcattcaa
ggattcagaatgtcaaaagcaacaccaccttcagaacatggtttctaaggttaactttgggaccatgtccattctagcc
ggtcagaagactagaagggcggggctgagctctggtaggtttgtgagtctgagaacatttttccactcatgccactggc
cagaggtcagtcccatggctccatttagatggaaggggctggtcagagggtgggggttgtatttctgccacggggctat
tccatggaagggagagaaccaaatttttttttagcaaacagttaactgatctcccacagtttaaacaaaaaatataaat
agtatgagcttgcagctctctcctctaccctccaagccccttctctaatgatttgtttggatccactggaatgagagga
tctgtcaggatgttgttgtgggcttgaggtgagaggacctttctcacctagttccatgtgggaaggaggcctggaagga
acaggcagggtacctttaagtaactgtctccttctgggaactcacctcacaccctgcaaagaagcacagctagggtaac
aatacttctcagactgagaaattactaactgctggtttttaggatgtttttcaagcaagataattgaaaagctgaacca
ctctgctctttgcttccctgagtgagagtaggcagagggacggatggaaggaggcaggaacccggaacgactgctgatg
cggtgggacactttttcccaataattactcttcgcttgaatcacagtgcataggacgtgggcaatttgctccagctaat
ggttcgtgtgggataggtattgcctgatacagaggcaggggttggaacagccactctgggggccagtaaagccagtttt
atggaagaagctgtctttgttaaaaaccaaacccaatcaacgtgggggcttcccagcagcagactcaacaccagctaca
cttttctgaaatccaggcagtcagaaaagcccccggcaccctcagcctaacactgaagcagaggaaatgaaactgaagc
catgtttgcagaatgtggatttttgtggtttaggacaaacagctgactatctactcagaccaaatgaccctaatcaagt
caacccacagagatgaggttctggtttacacaaaagagaggcagtttgctcaccatttaaaataattccttccttccta
tacatttttttttcattaagatctgactactggtgcatttaaaatataatgcagttcatactcagcttgtcaagggtaa
gcaattgtgtaaagtgaggcatatctgtaatggtgtacagtcccagtaactccctgggctccagggctgagggcagccc
agctgtcgctcccacaaacaggtggtgtaaaacaatagctctagtgagccgactcgctttccaaaccctccagcagaca
agcacccagccagagtgccagtgagAAGCACAGGCCACCACTCTGCCCTGGTCCACACAAGCTCCGGTAGCCCATGGAG
CCCTGGCCTCTCCTCCTGCTCTTTAGCCTTTGCTCAGgtaagtgctggggtcaggggtggggagagggctctcctttga
ggctaaagtgctggaggcccccaaatcaaagtcttgcttctttgatgagaccacagaatggcagagcctccccaaccag
gggctgctctgtcagtttcttcctgatgttagcttgattgagtttttggataaagatttttagtttgccttatctaatt
aaaatagaaactgcctggtcaaagacttcaagatagacacgcatgtctctccctccatcatgcctggcagccgactcat
ccctctgaacactcggcaccatttgtaggacctggaccacttgtggatcatggtagtgtccgggggttcatatttaaac
aactatggatacttagaacagtgccttataatcacatacaatggagttaacaagtccctttactgctccaggagaattc
taataataaagaggactgattgacagctacatgtgctggagatagaaaccagttaataatcataactaaactctctcca
cagagacaaatattttttaattttttcaaaatttctgaagttaaaaaaaattccatatgaatacattcctacctacttt
ttttttttaagatgttactatatataggtttgggtttgaattgaaactataaaaccttgcacagcatttgacctgcatt
ctactctggaatgtgtcctaacacagcagctgaaacaccatcctgaatcccagacttccgctagagggaaacaggagat
gtttgctgattgcttcacataaaagtttactggtgatatcatcccaactgagaaacaaggtggctgacatcctgtgatt
tttcatttccaatattgctctgaaaaacacaggccttctggtcaagaggcaaaaagctttattattaatttttttcaat
atcagagttgagtgaaagagcctaaactcagataaattatatcatgtgggatttggactctgtccagccaaagctggcc
tgatgtgtgtgtgtgtgtgtgtgtgtgtgtgcgcgcgcgtgcacacacatgcgtgcacgcaaaaccacagtcacaggaa
aattcttaaatgatatgctttaatgtaaacatccttaagagatctcttaggattttggttattgctaaccaaaaatgca
tgattagctattaaagaagtatgtgatatgtatttaggtcaaatctcgagtttgctggcattgatttccatgggtgttt
tatagaaatttagagctagatcaggcagtccaacatcctcaattttttattacaaggaaactaaagctgacctgcccaa
ggtcacttaatttatacattttggaatgtggtcagttggagacttggtttattacatgcacagtcagaaaacacagcct
gaactagccaaaggtagcaagagatacagaatcaggttaagataataatgatccatgggactagtaacagttcaaaatt
tcttttgcccagcccagggagctatttcctacatacaaatacaaatggaaccagtgtggtacaaaaggaacactttgaa
actgtggttgagtttcccttcttagaatcagtcctttgtagacaaaattgtcatttatatcagggactcttttcctgtg
ttagcttaacacagcgtgatctctgttctatttatacagcacttttcatttcaactttttcttttctttgcctctggaa
tctcaagcacttcattgccgtctttcttacggcatatcactttccaacttgttcacagttatttacgtaaatgacaaat
gtcaatctccatgagggtaggaagaaggattcagttttgaatatctcgaagctcccaaaacaatgctttgcttacagta
aatgctcaacaaatatttcatgaataaattaatgttaccatcatctgaataaagattacaaatataatcttgctaaaaa



ggggaatttgacattatttaattttttatttgcatatttgtttatttacaccctacctttttacaaaagtatttactgt
gattcgttgaatccatgaagaactaatccaactctccaggccatatgggagttgggaagagaatcatagagttctgact
ttgagccctgtgagttttctatcactctaccctgtgctggggaggaaaaaagaaaagaataccagtgaaccaatctaag
aaatgaagccctccttccttagaaattccttatggaaggaacaggcaccttgttattggctagggtgggaaaggaggag
gtgactgtctctgaaatgctgattatgtctgcttctgtcatcctccccttcctcttagtgggccatagggttggtctgc
atagttctcctgctacataatgctgaccatctgctctgccctctgctttctaatatgttcttcctgtcaaactggagtg
aacagtcatttaaaaataagcagcccaaggcaaggccaaagcaacagcttcaaattcaatggccaaggtgctcagtaat
ccattccagtctgcaactccaccatgggatggatgaggcccaggatagaaaatgcatagaggacagaaggattatcaag
tcccaggggctcaatggggtggttgcaaaaacggaatattcaaacaacatattcccttcaagagtcctcaaatgcaggt
ggctttagggaaatgtcatgtgaaatctctgcgtggttgggcactgagtgcccttggaacattttgggttcagaaaacg
tgtgaaactagccgggtgaggtggctcttgcctgtaatcccagcactttgggaggatgaggtgggtggatggcttgagc
tcaggagtttgagaccagcctgaacaatgtggcaaaaccccatctgtacaaaaaatacaaaaattagctgggtgtggtg
gtgcgcacccaggtaatttttgtattttttatagagatgtggtcccagctgcttggttgggggaggctaaggtgggagg
attgcttgagcctgggaggtcaaggctgcagtgagctgtaattgagctactgcactgcagcctcagcaataacctgcgg
aaaggggagatctggttacgtgaatgaaggcaaatgtatcatgtgtctacttcctctcccagctctgaacacacagtcc
ccaacccacggaaggcttgaattacaaagatccttcataagacacttgggatttggaacacattttctcataggaatag
tggcacttgcagttctgagtttccaggacagctcacaacacactgttagtaccaagaattagcccagaagctcagcaca
aaatgacaggattccaatctgagctttgcccttactggtcacatgaccttggacaagtggtccaacctccctgaatctc
aggtaagaatgtctgccctcctgcttcatctgtggctgatgaagattgaaaaggggtgtagatagaaaagggggccgtg
ggttctgagagtattagatgatattgctctctatactgaaggaaaatgtagtaaagattccttggaatcgcttatgttc
caactaggagccccaaacccaggtcaacaaagcacagttttcactctattttaacaacttaactgggacatggacctgc
cagcagtgatattttaaaaaatcgtggtaaaatacccatttcataaaatttaccattttaaccactttaaagtatacaa
ttcagtggcattaagtacattcacatgttataagaccatcaccactatctatttccagaacgttttcatcatcccaaag
ggaaacatcaagcacattaaggagtcccacccgatccctctctcccccccagtccctggtaactcctgctctgctttct
gtctgtatagatttacctattctggatgcttcatgtagatgaaatcatacaatatttgccccattgtgtctggcttctt
tcacttagtaaaatgtttccaagctccatccatgttgtaccatgtgtcagtacatcattcctttattcctttttcatgt
ctgaataatagttcatcgtaggggtataccataatttgtccatccatttacctgttgatggacacttgagttgtttcca
ccctttggctatggtaaataatgctgctcttcttttgggtgtggacctaggagtggaattgctggatcgtatggtacct
gtgtttaacttgttgaggaactgccattttacattcccaccagcaacatatgaggttccagtttctctgcaacctcccc
aacccttgttattttccacttgttagttatggccactctagtgggtttgaaccagcatcaattttggctgttcatggca
tcttgagatctgatgcagccagtccaagatttcattacactgctctgaaacactgagattggcttttttgtgggctttt
ttttcgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtacctggcaaacttgattcagccaggctgtatgaaggaatgtcac
ctgtccaaagtacaagcgttgtgattacctggcacaccccactgtcaccgggtaagggaccacaccagcaactgtaatt
ggaaaaacacaaggcaataactgctgcatttgggagcctttcaacaaggaggcctgtgtgccttctgttagaaggaact
gaggcttatgcctcagttcctcagttcctcatgttcatgtgtttggagggtggggagaagaatctgacagtgttggtgt
catctgctgtctcagCTGGCCTCGTCCTGGGCTCCGAACATGAGACCCGTCTGGTGGCAAAGCTATTTAAAGACTACAG
CAGCGTGGTGCGGCCAGTGGAAGACCACCGCCAGGTCGTGGAGGTCACCGTGGGCCTGCAGCTGATACAGCTCATCAAT
GTGgtgagacaagagcactgggggcctgcccacacacccacacctctcacccctgggtttcctcccctgggtcccctct
ctcccccataaaaatgatccttatttttttttccagGATGAAGTAAATCAGATCGTGACAACCAATGTGCGTCTGAAAC
AGgtaacttagccagataattgcatgtgtgtcgttttcattcacactgaaattaaacctgggcccagaggaaatcaata
tgggtaacagggatatataccaaaatgttgaaagtagatattttgagatggtgaaagcatggatcctgtttggttttgg
ttttgcttttttttaaactttagggctttttctgtgtgtgttagtttgctagggctgccataactgtgtggcttaaaca
acagaaatttatcatctcatagctctggaagatagaagtccaaagtctaggtattggtagggttggttccttctgaggg
ctgtgaggaagaatctgtcctaggactctctcttcagcttgtagatgactgtctttatgttcagatggcgttcttcttg
tgtatgtgatacatatacatatgatatatatgaatatatatgtatatttaaatacatatatatctttaaattccccctt
tttatgaagacaccagtcatattgaatgacagtctattttaatgacttcattttaacataattacctctgtaaagaacc
tatctccaaattaggtcacgttctgaaatactgggagttagcgcttcagcatgaattttagggggacacaattgaaccc
atagcattgtgctttccagctttactgcaatgggcacatacaggtggagtactcctttcccaaaatgcttgggaccaga
agtgtttcagattttggtttttattttgaaatatttgcatatacttaccagttaaacttcccaaatctgaaaatctgaa
attcaaaattctccagtgaacatttcctgagtgtcatgttggtgctcaaaaagttttggattttggagcattttggatt
tcggagcattttggatttcagatttgggatcctcaacctgtattacttttcttttgagacagagtctcactctgtcgcc
caggctggagtgcaatggcgcgatctcggctcactgcaacctctgcctcccaggttcaagcgattctcctgcctcagcc



tcccaagtagctgggactacaggcgcctaccaccacgcccggctaatttttgtgtttttaatagagacgaggtttcact
atgttagccaggctggtctcgaactcctgacctcaggtgatccacccacctcagcctcccaaagtgctgggattacagg
catgagccaccatgcccagactttacttttataatgtagaaaaatatatggtactttttaaaaatgatgttgcctgctt
gagaaaaacgttcacactaggtctttctccttttctgtgggtggacagggtgacatggtagatctgccacgccccagct
gcgtgactttgggagttcctttgttttctcatctgcagaatgaggtcagtaatcaccctcccctcacgggattgttgtg
aggactaaatgagttaatataggtaagttgtttgaaacagtgtgagcacgtcgtcagtgctatatatttgctgttctta
tttactgaagtgaaagctaaattctgaatccaacttttcttatggaagcacaatttctgtcaatactgaattcccatgc
acatcagggctcttgataaccttagattttagaaagtgtttttggctttttaattagctgtatgtctttgtttctagCA
ATGGGTGGATTACAACCTAAAATGGAATCCAGATGACTATGGCGGTGTGAAAAAAATTCACATTCCTTCAGAAAAGATC
TGGCGCCCAGACCTTGTTCTCTATAACAAgtgagcaaactgcatgggtggcggagggtgctcctggggcaggtggaata
aagtgccctaatagaagggctgcgcgctcggaatgcttctcaccactgctaatgttaaatcacccaggatggtggctca
cacctgtaaactcagcactttgggaggccaaggtgggaggattgcttgaggccaggagtttgagatcagcctgggcaac
atagcaagacaacatctctacaaaattaaaaaaaaaaatcactctaaaccaagagccaagttgacgggctaggggtgcc
atatggtgtctcatgacttaaagagaagggattactgcggccaaattgaatccaggctgagggtgggggacatttgatc
cctgagagcccctgaagcatgtgtggcaactttccaaggcacccaaacgtcctatcgctgaattccttgcaatctagtg
tcttccctaccaaatatttctgagcctcctagggttgtcactcatcacatcctgaacaccttctcgacatccactgctg
ctgttggcctgggatgccttcactgcccatccactgggccccacgacagactgcatgttgtgaaattataatattattc
aagacgttctggtctaatgacacgttcattagcatacgcccttcatttgtcaggaaatgctcgtttcaaaaagcatcct
tcccaggcaggagcatgcaacaccggccgggaggatttatggtctgacattatacaacatgtgtcgggggtccacaagc
tgtgtgtcctagcagacttagggaaggtgacagggctagtggatgaaaacgataccttttaaggcgggccttttcaagc
tttgattttctgccacacgtcatccaattatacctggggttcaagcttgagccaaattatccgatcatttgtgtaatct
ttttggacaaatgggctgatgaagtatctttcagtttctcttccagtaggaatctgagaagagcaattaaaatcctttg
gttcttttgccaaactcactcaggatcaccctggtgaggagagaacactgttttgttgcttattgggagagactaagac
aaccctatgactctctgccctttggggctgctttgggtgggtccaatgccacatagttttccaggtaaagagcccactt
caggcccaaggaaaaatcaatgggaagaaaacctcttgatttatgacatgagggaccaacatatgccatgatgtccctg
aaatcccactgagacagacctcatcctgcccattcaacacttattctaacaccctgccctctgctaaatcccttgaaca
gactgctgtttacgggaagagtaagtagtccactgaataaggccggcagaaatggcttattttgtttttttagaacctc
ccatggtttctgtctttttaaaaataataaatcattgccaacatttgaaaaccaagaaacatcacattaaaatctattt
tttagcctctctagaaaaatccaacatttaaacttccagatttttttttttttttttgagacaaggtctctgctccatt
gctcaggctggagtgttgtggtgtgatcatagctcattgcaaccttgaactctggggcttgagcaatcctctgcctcaa
cctcccaggtagctggtactactggtgtgtaccaccatgcctcgctaatttttaaagaaaatttagtagagatgaggtc
tcgctgttggccaggctggtctcaaactcatggactcaagcgatcttcctgccttagtcttccaaagtgctgggattac
aggcatgagccactgtacctggcaaagtctggcaatttttgatttaaaaaaatctacgtttcactgggcgcaatgctca
cgcctgtaatcccagcactttgggaggctgaggcgggcagatcacaaggtcaggagatcaagaccatcctggctaacat
ggtgaaaccccgtctctactaaaaatacaaaaaattagctgggcgtggtggtgggcgcctgtagtcccagctactcggg
agctgaggcaggagaatggtgggaacccaggagacagagcttgcagtgagccgatatcacgccactgcactccagcctg
ggcaacagagggagactccatctcaaaaaaaaaaaagaaaaaaaatctaagtttccagcttccgaggaagaatccaaat
ctggcaagattgggccttcattcccacatgggcgcctcaggggacactgcaaggtggcaccttcctgacaggagagagg
ggcgctctgttcagcagtgtcagcctgcactcattcctcacctgcctggccctggagatatctgagtttgtgagtccac
cccaatgagttctaaatcgttctttaaaaagtagtaggccagtcaggcacggtggctcactcctgtaatcctagcactt
tgagaggccaaggcaggcggatcacttgaggtcaggaattcagggccagcctggtcaacatggtgaaacctagtttcta
ttaaaaatacaaaaattagctgggtgtttggtgggtgcctgtaatctcagctacctgggaggctgaggcaggagaattg
cttgagcccgggaggtggaggttgctgtgagccaagattgcaccattgcactccagcctgggtgacaaagcgagattcc
atctcaaaaaaaaaaaaaaaaaaaaagagtagtaggccccttccctaacctgcttgtcgcagtaatgagtcgctggagg
tgttttatgtaaaattcctgtgttttttttccccaacatagtacatcagggaggtgatagatgaagattaacattacaa
atacttgtgagggctggaaaaataatctgggatgcagtggacccatgttacctgttatttctttaaaactgtgggttcc
cacattctttcccagatactcagattcagggtttacttagagggtgtgcagaactctgtatttttaacaagcaccccag
tgattcttattatcaaatatggggaacattgcaatagataaaaagtgacgctgcccgaaacagagcttctataattagc
acctgaataattaacagctgtctcctgttaacgtccccaagcagaatggaaggctcatctgtcacttggagccattttc
ctcttttatcccaattgtagTGCAGATGGTGACTTTGCTATTGTCAAGTTCACCAAAGTGCTCCTGCAGTACACTGGCC
ACATCACGTGGACACCTCCAGCCATCTTTAAAAGCTACTGTGAGATCATCGTCACCCACTTTCCCTTTGATGAACAGAA
CTGCAGCATGAAGCTGGGCACCTGGACCTACGACGGCTCTGTCGTGGCCATCAACCCGgtaggtggtggccacatatga



taagggtggtttcaggaaaattgtgattcgggtctccaacttttccttggacaatcataggctctcagtaccagttaga
acttaggaatcatctagtttgatggttcaagttgattgggaagggagaactaaatgggagcttaaattaatttgctaca
cccaggctcagtctcaagaattctgatgtaatgggcctggggtggcggtagggcatcaatatgttttaaagctcccagg
tgacttgaatgtgtagccaaaatggagaatgctactagtccaaacccccttatgtcataggaaaggcatctaagacccc
aaagcagtagtgtcccacagtccctcctgggtgtgtgacccacagagctggaatctgtggccttgtcactgctgattac
aaaacgctgcccctcatcagggtgacctgcctgggatttccaaacctcacttcctttctcagGAAAGCGACCAGCCAGA
CCTGAGCAACTTCATGGAGAGCGGGGAGTGGGTGATCAAGGAGTCCCGGGGCTGGAAGCACTCCGTGACCTATTCCTGC
TGCCCCGACACCCCCTACCTGGACATCACCTACCACTTCGTCATGCAGCGCCTGCCCCTCTACTTCATCGTCAACGTCA
TCATCCCCTGCCTGCTCTTCTCCTTCTTAACTGGCCTGGTATTCTACCTGCCCACAGACTCAGgtgggtgtggttgcca
tgactgctgctgctgacgctgatgggtctcgtgctgctattttggggaagccagaaataatcatgtgctaacaaacagg
cagatcgacccgaaccatcatcattaggagggtgcatttgctgagtgggcgtgcgcagtggtgagagtcactgtgagtg
gagctcacagctggggcagacaccccgagcggcagggagttgaacatgaccctagagatgcacagtgtagcttaggctg
gttaaagtacattaaccaccaatacctatttgctgaataccaactgtgtgcccagaagtgtactgggtaaggcatgtga
tcccagacacttctcatgccacttccacgatgaagtcactttctatgtactgactaatcctggtcttgcccctttaccc
actgctcaccacttgaaaatagattttgcatatctttttttccagatggtggcatcttcacacacaagaccctacttcc
caagtggctgttctttctcacatatcagcctagacaacttacttacctcctactgagtaatcctatctgtgacataatt
ttatcaaacaataacaatccaccagaaaggaggaaagggtacccatctgcctgccagcaagtcactattcataaacaac
ttatggcagacaagtttgaaaaaaagaaagatgctacagacagacctcaagcttatgacaggtagcaatttttatcaaa
atgactttaaaaaaaaaaaaaccacaaaatcttaaatccaacttgccaactaggaaaaaagattattcatttactcatt
cagtgaatatttgttgaacaaatatgatgtggtagatagaccgcagagaataagacagaaagtgcctcacccctcagag
tgcatgttccagtgactgcatttggggtttcatttttgtttttgttttgagaccgggtctcactctgttgcccaggctg
cagtacagtggcatgatcacggctcactgcagcctcaacctcctgagctcaagtgaccctttcacctcagcctcctgag
tagctgggactacaggcatgtgccaccacactcggctaatttttgtattttttgtagaaacggggttgcaccatgttgc
cgaggccagtctcgaactcctgggctcaaagatctgcctacctcggcctcccaaagtgctgggattacaggtgtgagcc
actgtgcctgccctgcacttgtttttaaacaaataatcacaaacacaattctttcaactttctaatcaaatgaaacttt
tttacattaaaaaaataaataaatagagatggagtcttgctatgttgcccaggctagtctcagactcctggcctcaagt
gatccccctgccttggcctcccggggtgttaggattacaggcatgatccaccgcaccaggccctcaaatgaaacttttt
aaaataaaaacactgtcggggcattatgggaactaacaagagtctctataaacgttaaatgatttgtgcttgaaaagtg
cttaggggccagatgcagtggctcacacctgtaatcccagcactttcggaggccaaggcggatggatcacttgaggtca
ggagtttgagaccagcctggccaacatggtgaaaccccatctctattaaaaatacaaaaaattagccaggtgtggtggc
acgtgcctgtaatcccaattacttgggaggctgaggcaggagaatcgcttgaaccctggaggcggaggttgcagtgagc
tgagatggcaccactgaactccagcctgggcaacagagtgagactccctcacaaaaaaaaaaagaagaaaaaaagaaag
aaaagaaagaaagaaaaaagaaaagcacttagcacaaaaattatgcttgataaatgttggctattattattatcattat
tattaatcaacaaattttatataagtggacaaatattttgtatttgtaattgtattctttttcactttgaaaggttttc
ctacccaccaggtagaattgacaatttcttgtttgtttccactctttatcgtatacatacatacatattctatatatat
tctagcatccggaagcagccagtaggggacagcttcatcattgaaagcagggtaacacaagggtttccagcagcaccaa
cagcaaggccagcccagggaaagtccctcccagagcttctctgctgcacctaaggtggtcaagcctcacaaaactacct
cagtgccattcggcccctgaccttcctgctgccaagtttgcccagccaaaactctcctgagatcaaagggcctgcagaa
aagaggtgggggctggggaaatccctgctcccttagtatgcaaaaaaaacaaaacaagaaataagtgagaagacaaact
tcctcttatatgaaaatgagacagcgagtggtgtgaaaccactgtatcagaagatcactcaggacgtcaaggagaactc
cttagccttccggattttgtccttttcttgggttttggtcttacagcttgctccctcaataacagaaagatatgtgtac
ttctgggctgcccattcatctgctgggtaagaaataggccaggggtggttccgttttatgaggtttaatgcatcctgct
gcagaagggaaatgccacaccgagtccagcttgtccacccagaactcctttcagttccctgggttccaccaagaatcag
aaatctggagcatgagatgaaatattgttccgttttctgcttggcagcctctaatggaaatgcttgccactggctgctg
tcagaaaagttaaggtatggtggttacataggaaattctgcagaaaaaaatgctttgagatttcccagaataatgcttt
gagaacatgtcagtcacattcctcttacccttgggtttcagtggtgaattagtttgcttgggctgccacacaaaacacc
ataggctgtgaggcttagataacagaaatgtaatttctcacagttctggagactggaattccaagatcaaggtgccagt
agagttggtttcttgtgaggcctctctcggtttgtaatggccatcttcttcctgtgtcccatggccttccgtctatgca
tctgtgtcctaattcctctccttataaggacactagtcatacttgattactcactaccccatatcacctcgttttcatt
taattacctccttaaagtccctgtcttcaaatacagtcacattcttaggtcccaggactcaggacttccacatataaat
ggtggggtgggaggaacactgcagcccaacccagatgggtagttgtgggatttttttttttttttttggtcttttcagG
GGAGAAGATGACTCTGAGCATCTCTGTCTTACTGTCTTTGACTGTGTTCCTTCTGGTCATCGTGGAGCTGATCCCCTCC



ACGTCCAGTGCTGTGCCCTTGATTGGAAAATACATGCTGTTCACCATGGTGTTCGTCATTGCCTCCATCATCATCACTG
TCATCGTCATCAACACACACCACCGCTCACCCAGCACCCATGTCATGCCCAACTGGGTGCGGAAGgtgagtggggaggc
ccctgcagacttcacacggaggcacatctacaggcctccccttcgaggagccagtgggtttctagctaatacttggggc
tatttaggaactaagttctctttgggctttagggaatttttggaaggaactttctttggcctctttttaggaataaata
actcctgtagccttcccagagagaaaagaaaaacagaattaacaaagctcattccaaattcaagtttaaagaatctctt
tgatcagagaagatgaacaaacggctgctttttattgaaatgccgtgaaattctcgcgatttcttttgtatgttttcca
atctgtgaacagactggcttattttttgctggtgaaatcatctgttgagaatagaatgaatagaatgagggctagagat
gggagggttcctgatgagagagggtcaaaaagtgagttttagtgaaggactaggtctgaaatagttacgttattgaatt
taaaaatttaacatttcaaatatgtctttctttgacaaaactttacagagacactgaagtccaggatcttttgtccaga
atgtaaaatatttgtcaggaattgacaaaagaagctactgctcacaatgtactcttttaagaggagagtaagagtccct
gtttctgtaaaggctgatagatgactgctggcaatacctgtactgcagtttcttcaggaacaggaaacagaagaaaaca
atctagctgttttgtgggatatatttgaagtggaggggccccttctttaaccatttgatcctggtgacacattgctaag
gcattttccatacctgtaggggatcctgacgcttttaagctcattggtggccccaggtcgatgactgcacatgggctcc
ctccagtggcgaacttctcacattacagaatcatcactgttaaccatagtcatttcacaggacccgggatacagaggga
tctttgaaaaaatctagtatagttcttttgttttaaggacaaggaggctgaagcccagaaaaactgaatgacttacccc
aaatcacattgataattcaaagacagagttttatgcttgcctcctggacaataattctcatgcatggatttctttttta
tgttagGTTTTTATCGACACTATCCCAAATATCATGTTTTTCTCCACAATGAAAAGACCATCCAGAGAAAAGCAAGACA
AAAAGATTTTTACAGAAGACATTGATATCTCTGACATTTCTGGAAAGCCAGGGCCTCCACCCATGGGCTTCCACTCTCC
CCTGATCAAACACCCCGAGGTGAAAAGTGCCATCGAGGGCATCAAGTACATCGCAGAGACCATGAAGTCAGACCAGGAG
TCTAACAATgtaagcttcgtggcttgaaattcatgcctctgggtttaaatggtcaaatgtatgagcacaggtggtgagt
ctgacttaacaagtaggtggcatacaacaggcagctactgacctaagatgaaccctggtgaccgcctctagaccacctt
agtaagttatcactttgtaaataatctattcaaaaaataaagacgatgccagccaagggatgggaggactttgagatct
acaaattgaagggcccatagttgatgcaaagcacaaacgttgtgagtccagaaaccaccttagggagactctgtctaac
attttcctctctcccagGCGGCGGCAGAGTGGAAGTACGTTGCAATGGTGATGGACCACATACTCCTCGGAGTCTTCAT
GCTTGTTTGCATCATCGGAACCCTAGCCGTGTTTGCAGGTCGACTCATTGAATTAAATCAGCAAGGATGAGCAGAAAAT
GAGCTGAGCTTAGCTCTGCCCTGGAACCTACCAGAGCAGAGAAGGGCAGGAGAGGAAGATTTGTCTACTTGCTCCACTC
GCACTTATCAAACGTGTTATATTCCATACTTATTATTGATGATAAGATTTACCTTTATGTAAGTTTATGGCCTTGAAGT
GTTTTCATATTGCTTCTCCCTTTAGTTCTGCTGTCTCCCTGAAGAGTGAACCCTCTTTAGTAAATGAAACTAATCACTa
aaaaaagtgttcatttccagtgtctggaagagtttttgccaggataaccgaggttttctgttgcattgtcattgctgtt
atatttatatatttacttattttgtctaaccacgagaccactagggagttgctgatgttctaaatgaagtgtattcttt
gcttaagagtcagttttgtacctactaagaaaaccccatctaccagtcctaaagagataaggcatttgatttggagaga
gaggaagcagtagaaatgaaataaactaaaatgcaaactgcatcaaaaatccatgggtttttttgtttgtttgattgtt
ttttgagacagggtcttactcttatcacccaggctagagtgcagtggcccgatctcgtctcactgcagcctccacttgc
cagactcaggtgattcttctacctcagcctcccggggtagctgagactacaggtgcatgtcaccacacccaactaactt
ttgtattttttgcagagacagggttttgccacgttgcccaggctggtcttgaactcctgggctcaagtgatccacccat
cttggcctcccgaagtgctgggattacagctgtgagccactgcccttgacaaaaaaaatccatgttttaaagcagcttt
ctagacctgagaagtcagagaaggtttaccagtctcatatggcacctgggcttgataagggtctgaaaggaaacaagtc
caaacaatagggcctaggcactacggaaattgtcttgcctgtatgggtttacttcatcatcatccccttcataaaatcc
tagaatgtccctattttacaaatgagaaaattaaatttcagggaaatcctgtaatgtccctattttccaaatgagaaaa
ttgaatttcagggaggttaagttctttgctcaaactagaagaactgggatttgaatccagactttgagattccaaagca
actccaggctgggtcagttcatctgttcactggctctcccagccacccctggctccatctaggccatcctgtaactctg
ctcagtgttgtcaagaatttcagtcttagcaaaaaaccatctttctgtcttcccaattaaaatttgtgccttccaccca
ccaccagcccttattccaatcatgtttgaggttcaagtcctataaatgaaaccagaaatgtattacgcatcatcaccat
ttctaaaattctgaagaagtaagtagaagagaaattgatttcttttcacattgtaaactttaatccacagtatagtttg
cccaagaactagaaactgtgcagctacgggccaggcttagttgatggcctccaaatcaccataacccaactgtatttgt
cagggttctccagaaacacacaaccaataagatatgtgtgtgtatcacagtttctagttgttgggtaaactatattatg
gattacaatttacaagatgaaaagaaataatatatatgagaaatcataaatatatctatgaggctgagaagtcccacaa
caggttgtctgcaagctgggattccagtagcatggctcagtccaaatctgaaggcttcagaaccaaaaaagcccatggt
ataattctcagtccaaggctgaaggcccaagaacccagagggaacatcagtctaagtcctggagtccaaaagccagaga
gcctggagttctgatgtccaagggcaagaggaggagggtgtcccatctccaagaagagagatatgagtttgcctttccc
ctgcctttttgtgttctatctgggcccccagccaaatggatggtgcccacccacactgaggacagatctcccccactca
gtctgactgacacatcagactcctgtggaaacaaatacacccagagatgatgttttaccagttctctagctatgcctta



atcctgtcaagtcaacacctaaaattaaccatcacaaacccaccccttgtcaacttggcacccatacccatctccttaa
accatacttggtctccaattaaag 
 



CHRND (233,216,427 – 233,225,710) 
cgccctccagcccagcccagccctggcccggccccacccgcgcggcacagccactttctccgccgaggcggtaccctaa
ccctgtgcctccccaggatcgcgggctgcaggcactcggttcccgaagcggaggccggagccgcgcggagaagccaacg
gtaatgacgccccctgccgaccttcaggaggggataggctgagggcctggacgaggtcggaagcgcttctactgcagct
ccggaaagggcttaccccatggggcaacagggtggactcgttctcccctccccgccatagagcgtatgactcttttgga
gtacttgtggttttagctctcatcagtgtcaaacagagatgctttgcctggtgttactgcttaacttctccgagcctca
gtttccccacctatagcataagaggataagtgtgtcccctgggaggccatcctgaggtgctggtgggagtgccaccccc
agttccataccgcaaccgttcattattcccggggcctctcctcttcctccaggctgccctgggctggagcccctgcgac
agaagttggctgccctgcagggggcccatgcctggatcctgcaggtcccctcggagcacctggccatgaactttcatga
ggtaggtccccaggcttccagactccttcacgatggcctgggaaggctgagacccagcccagggaagatgcagagggcc
cagcccagataccctcccagcagcctggggtcgcctctgccccagctctgggggtaggtagagggtccgaggggaaggg
agtggggcctgcggagtgtgagccaggccactgggggtggtggtggggagagtgagtagaggggtgggtgggagtgtcc
acatgagcgggaaatgagcagggtttccaggtctaggtgagagtttctggggcccagggggagagggggtgacctctgg
ggtttcaactcaggagtgagtttctgggcccctgatccccactcctccatctgtaggtcctggcagatctgggctccaa
gacactgaccgggcttttcagagcctgggtgcgggcaggcttggggggccggcatgtggccttcagcggcctggtgggc
ctggagccggccacactggctcgcagcctcccccggctgctggtgcaggccctgcaggccttccgcgtggctgccctgg
cagaaggggagcccgagggaccctggatggatgtagggcaggggcccgggctggagaggaaggggcaccacccactcaa
ccctcaggtaccccccgccaggcaaccctgagccatgtctgggcccccagcccctggggaggacctactgctcccaggg
gctgagaggggttcgggagcataatgacaaactgtcgctgccccagtggctgggtgtgtgtgggtgggatggggtgggg
gtcctgggccccccgtgtcttcccaggtttacaatcagagaatcacagctgctttaataaatgttatttataatacacg
gaaacaactctggagctttcttgggatgggacctggtgggtggacattcagtctcaggggtggggcccaggcagggctg
cctctggaagcagttggcaagggtaacagatgctggaaaggggctgtaaggcccctatctgagcctatctcctgcctcc
tgagaagcagcagcagctggcctgcctgttgccccgcccccgtgcatggctgcccagcgctggccccagtgcccagcgt
ctccgcccagcacccccccggccctccctccccaccccccgcctccgagctgcggggagtcccagcctgggatctttgc
ctcatgtccttgggctcctgccctggctggcccgtcccccaccgccatgaggtgtcagattgtgtttccggctgcctct
tcccgttgaccccctcctcccccaacacctgtcccctctcccgcccaccctcattccacagccctgtagacaggagggg
cagatgcacgtcccagtcagagggaTGGGATGGAGGGGCCAGTGCTGACACTGGGGCTGCTGGCTGCCCTGGCGGTGTG
TGgtaagggaagacaccctccccaccctggggtcccccgtgatgcttacccaggccccacaccgcatggctcctcactc
actccactcccactctgccatctctccctgtggggggccgccttctggggtccccactcccagggagtggttgggttcc
cccctgctcatcccaacctcatggtccagcaggacctcagggcagcttccttcctgagtcccctgcccagggccccatt
cagtccttgtcgctgaccctccccagGCAGCTGGGGGCTGAACGAGGAGGAGCGGCTGATCCGGCACCTGTTTCAAGAG
AAGGGCTACAACAAGGAGCTCCGGCCCGTGGCACACAAAGAGGAGAGTGTGGACGTTGCCCTGGCCCTCACACTCTCCA
ACCTCATCTCCCTGgtgagaggccctccggtgctgggttgggagggagggcagggatggctttccagtaccaggatagc
catggaggaagctagaagcccccacctggcctatggccactcccttcctgggaaacgtgctgcggctgctctgtgccct
gagaggctgctgtcctgcccctccagtgtcagctctgcggtgtcccccaaccacacccatagcatgccccatctgtgac
acacttcagaggccactggtcctctctgctccctggcggcctacccactcctgactgcgagtgatcagggcccagatgc
cacggtttccctgggtgccaattgacagtgggtgaatgtaggctgggtgtggtggctcatgcctgtaatcccagcactt
tgggaggcccaggtgggtggatcacctgaggtcaggagctcgagaccagcctggccaacatagtaaaacctgatctcta
ctaaaaatacaaaaattagccgggtgtgatggtgtgggcctataatcccagctactaggaaggctgaggcaggagaatc
gcttgaacccaggaggcagaggttgcaggttgcagtgagccaagctcgtgccactgcactccatcctgggcaattgagc
aagaccctggaaaaaaaaagagagagagagagagagagagagtgggtgaatgtgtgcggataaaagaatgatatggccc
tgaaggatggccctaccgtctaattacagAAAGAAGTTGAGGAGACCCTCACTACCAATGTGTGGATAGAGCACgtaag
aatgcccctcccagccgggcgcagtggctcatgcctgtaatcccagcactttggaaggccgaggggggtggatcacgag
gtcaggagatcaagaccatcttggctgacacggtgaaaccccgtctctactaaaaatacaaaaaattagcttggtgtgg
tggtgggtacctgtagtcccagctactcgggaagctgaggcaggagaatggtgtgaacgcaggaggcggagcttgcagt
gagccgagattgcgccactgcactccagcctgggcgacagaacaagactccatctcaaaaaaaagagaatgccccgccc
agagccggtggggtcggggagggaatgcagggcaccagattgcttctgcatggagatcccgtctgccttggacactgtt
ctccaggaggggttggtgcctccctacagggaagccccaggcccaactgtccttcccccacctagtgccctcaccagcc
ctgatgtcaccttcaagtggattaggattcacatgttggaaaattgccactttatcttgatgtttattagaaaacattc
tcttcctgcctgtcaaaagtccacagtacagacacaaatcgtctatgctcacagtagaaataatgctcccttagttgtg
cagtgagcatcctgcacagctgtccatgacagacctgaatccgcactctgtacctgccttccccaaacctcttttgtca
cagctctcagaccctgttcagtcttctctcagggaagtggggggagccaggagcctggatggctgcagagtgcactggt



gacatgcctttgggattccagGGCTGGACAGACAACCGGCTGAAGTGGAATGCTGAAGAATTTGGAAACATCAGTGTCC
TGCGCCTCCCCCCGGACATGGTGTGGCTCCCAGAGATTGTGCTGGAGAACAAgttgagccaagccctccctgacctccc
ctctgtcaccctgcctcctttccttaagcctcctctgcctcccccaactctgccagtcgtgagtggccagagctcacta
tggttcttgtccctgtcccccagCAATGACGGCTCCTTCCAGATCTCCTACTCCTGCAACGTGCTTGTCTACCACTACG
GCTTCGTGTACTGGCTGCCACCTGCCATCTTCCGCTCCTCCTGCCCCATCTCTGTCACCTATTTCCCCTTCGACTGGCA
GAACTGCTCCCTCAAGTTCAGgtgtgcccttttctccagccacccctcaccccaaagcaccctgccagaggccaaagaa
ggtgactgaagcaccctcagacagaggcccctgccctgtctggattagtgctgccctccccacaatggtcctcccttac
cagcccttccccactctgtggccccagccactggccgagtgtcactctctgcccattgccctccccagTTCCCTCAAGT
ATACGGCCAAAGAGATCACCCTGAGCCTGAAACAGGATGCCAAGGAGAACCGCACCTACCCCGTGGAGTGGATCATCAT
TGATCCTGAAGGCTTCACAGgtgctgggaacagccgccagtgggtgggcaggtccctcagacacacacagacacactgg
ccctgtccaccccagagacacacacgtgcacacacacacacacttaggacaccaatacacagctcctcacacacgcagc
tagacacagaagggcagacacatatccgcccacagaggagcacacagacactcacacttcctgaatgcaaagctatccc
aaaggcagagagagaaggtgccagggccctccccatgcctctgcccaggcccggaagtcatgcttctcccacatgagat
gcctgtggctgacaggggtttagtctttcctgtgcctggtgagcccaggggtgtggttggcatgagggctgtgttatcc
tgatgggggtgtctgccacccctcctgacatcctcatccccgatctgtacccaggctcggatcctccatggggcctacc
acttgccctgtccatcagaagggaccctgtctcactgtctcaggctggcacatcatggcagggatagttttactgtcac
tggctcattatccccaaggcccaggccgaggagtggctcaattaatgtccaggaggcttttctttgttactcaggaaga
caggctcaatgtctgagagcatttgtttgacttggtgtcttaatctgcaatacctgtttttggctcgtgtatcttttga
gccaaaagatactccttatttgagtcctgtatggcctcagcttctattttttccgaaaagataaaaaagaaatcagtca
cagaggaagatttcccctcacagatggaaacttccatcccgaccccccagggaacgacacccaccaacgggaccccgta
gacagcccatctgcgtctctggactggcttgccctgcccagcccctcattctgtccccaggccctgcctagcccccttg
gcctggcctgaccctaagatgtccatgtgccgccctcagAGAACGGGGAGTGGGAGATAGTCCACCGGCCGGCCAGGGT
CAACGTGGACCCCAGAGCCCCTCTGGACAGCCCCAGCCGCCAGGACATCACCTTCTACCTCATCATCCGCCGCAAGCCC
CTCTTCTACATCATCAACATCCTGGTGCCCTGCGTGCTCATCTCCTTCATGGTCAACCTGGTCTTCTACCTACCGGCTG
ACAgtgagcctccaggccccgtcccctgctccccctccccaagcccacctgagcacagccagccccagccctgccccct
cacttcctcctgggagccacctggggtctccattcctggagctccctgcctggatccaggtgtgagggccaggtggcca
cccagagggagggctgtatgattctgggcaacatccccaaatggacagggcagggcatctccaagatgctacttcccac
ggactctcagaagaactgctaaactgtccctctgtcagggcagagaccaagtccctcacggtcaccagtgtgtgaccgt
gggcctggcacacaggaggccctcaactgttgaaccagtgggtgaataacagggtctctaggacagtagggtgtgaggc
agaaaacccatctatgctcacctgactctatgaggcagtggtttacaagttcagagtatttactatgagcagggcatag
tgagtcccagggtcaaaggccacccagcccctgcccccggcaggacttgaggagggagaagtggggcaccttccatctg
cagtggggttgggagggcttctagaggaggtggagtttgaatggacttgagcaggattgggtggggctaccacaggcag
gaggagcaatgccaataaggagggggccaggcaggggctgaagggacctcagcaggggagccccccttcccgcccttgc
catcacgtgcaggagctcaggtgggaagagcaagacagcactgggctggggtctctgagtgaggggctgggagttgagg
tgttatcctggttctacaaggacaacctggcactttctaagcggggagtaacgcacgcaggtctgtgctccaggagggt
tcagtggcgtgggtgggttgtgacagctgattttcatgagcacttacccagtgccaggcagagtgatgcgtgttaaaca
cactctgtcaccacatttaacagttgagaaaactgatgcacagagaggttgggctacttgcccaaggtcacccagctag
taagtggcagagctgatatttgcacccaggcactctagctccataacccgtaattttcatcagggtatgatggtactac
agaggtgccaggggccacagcgggaccctctaggaccggtgccccaaggtcacagctggaccctctaggaccggtgccc
caaggtcacagctaagtctggcttccccagGTGGTGAGAAGACATCAGTGGCCATCTCGGTGCTCCTGGCTCAGTCTGT
CTTCCTGCTGCTCATCTCCAAGCGTCTGCCTGCCACATCCATGGCCATCCCCCTTATCGGCAAgtgagtgacgctcaag
cccggcctcaccctgcttgccagcccagccctgggagctccaagctgagtgtttgcccacagGTTCCTGCTCTTCGGCA
TGGTGCTGGTCACCATGGTTGTGGTGATCTGTGTCATCGTGCTCAACATCCACTTCCGAACACCCAGCACCCATGTGCT
GTCTGAGGGGGTCAAGAAGgtgagtacttggcccggcgcaaaagctcaccactgtaatcctggcatttcaggaggctga
ggcgggagaatctcttgagcccaggagttggagaccagcctgggcaacatagagacacccctgtctctataaacaatca
aaaaaattagccaagtgtggtggcgcatgcttgtattcccagctactcaagaggctgaggtggatcacttgagcctggg
aggtcaaagctgcagtgagctgtgatcgcgccagggcactccagcctgggcaacagagtgagaccttgtctcaaaaaaa
aaaaaaaaaaaaaaaaaaaaagaaatgagcactctcaatagccaaaagctggagactaagccaggtacagtggctcaca
cctggagtctcagctactcgggaggctgaggtgggaggatccctggaacccaggagttggaggttgcaatgtactatga
tcacagttgcaccccagtctgggcaacagatcgagaccccatctctaaaaaaataaaataaaatgaaaagcagggaccg
ggtgtggtagctcacacctataatcccagcactttgggtggctgaggcgggtggatcacctgaggtcaagagttcgaga
ccaccctggccaacatggtgaaactccatctctactaaaaattcaaaaattagccaggcgtgatagtgtgcgcttgtaa



tcccagctactcggggggctgaggtacgagaatcgcttgaactcgggaggtggaggttgcagtgagccgagatctcacc
actgcactccagcctgggcgacaagagacaagagcgaaactctgtctccaaaaaaaaaaaaaaaaaaaaaaaatctgga
acttgtccaaaggccatctgtagaatgggtaaagacactggacatatactcccacgggagtgccgctcagccgtgcaga
agcacctgcggctgctgcagccctgcacgtgtgaacctcctggcacagtgttccgtgaaagaaaccagacgcagcagca
catgctgcaggcctcactttgtaagaagttcaagaacaggccaaatcagtgtttggtgatggaagtcagaatggtggct
atctctggggctgggagggtactgagtgggggcaggtgtgagggagatttttggggatcatgttcactatctcatcact
ggtgatttacccagtggaatgcatctgtaaaaattcatctagctatatacttaagatgtgctcattccactgtatgctg
caactcagaaggaagaaggggaggactgagtgcagggtgctcaggagggggctgcccttgcctctcggctgctgcaggg
ccggctggctgttctgggacagctgaaggcagtttagcaactcttttttttcttttttgagatggagtctccctctgtc
gcccaggctggagtgcagtggttcgatctcagctcactgcaacctctgcctcccaggttcaagtgattttcatgcctca
gcctcctaagtagctgggattacaggcgcccgccaccatgcctggctaatttttgtatttttagtagcgatgggtttca
ccacgttggccatgctggtctcgaactcctgacctcaagcgatccacctgcctcggcttcccaaagagctgggactata
ggcgtgagccactgtgcccggccttagcaactctttttgtctttcagcatttgatgggggagactctagcatttggagc
atttaccttagtttttggtctttaattaatcatttttagtgaatgggttctgctccgcaccatgggtgatgtgggagag
ctggaagcaacctgcatgtgcatcagtaggagatcggggaatcaatgacagagtcagacgggggagcactttgtggcag
ccaggaatgaagtcacagatgttaggatgtgtaaaggtcaccccatgcttgtaaaatggcctttttggccagacacggt
gcctcgcccgtaatcccagcactttgggaggccaagtcaggcagatcacgaggtcaggagagcaagaccatcctggcca
aaatggtgaaaccccatctctactaaaaatacaaaaattagctgggcatggtggcgcgtgcctgtagtcccaactactt
gggagactgaggcaagaaatcacttgaacccgagaggtggaggttgcagtgagccgagatcgcgccactgcactccagc
ctggtgacagaatgagactccgtctcaaaaacaaagaacaaaaaacaacgcctttcttgtggccccttgacatggcccc
agCTCTTCCTGGAGACCCTGCCGGAGCTCCTGCACATGTCCCGCCCAGCAGAGGATGGACCCAGCCCTGGGGCCCTGGT
GCGGAGGAGCAGCTCCCTGGGATACATCTCCAAGGCCGAGGAGTACTTCCTGCTCAAGTCCCGCAGTGACCTCATGTTC
GAGAAGCAGTCAGAGCGGCATGGGCTGGCCAGGCGCCTCACCACTGCACgtgggtccccgctggtcttggttttcagcc
catctgtgggaggtgggtggaggcaggcctcacacccactctggcccctcgtctgtagGCCGGCCCCCAGCAAGCTCTG
AGCAGGCCCAGCAGGAACTCTTCAATGAGCTGAAGCCAGCTGTGGATGGGGCAAACTTCATTGTTAACCACATGAGGGA
CCAGAACAATTACAATGAGgtaagggaccacaggattgccatgtacaggtgttcaagtagggcactgattaagtgtatt
ctatcttaagagggcagggttccccttagaggcacacaccaacttagatgagggagttaatgtgacacagattccaggc
ccccccgccagggagagagaactcctgcctggcaccctatagcagcactggggccaggcacacacacataggcacacag
ctccaccctgtccaggccacactctgagcatcccttaggatcccttctttctcccagctgccaatcattttctgtccct
actcagttccaagcctgatactccagacagaaccagacattttaaaggtagccatatatggttattcaacattatacaa
cttctaaaaactatctcttgagaaagggcaccttttcccagttcacatatgggctggcagcagccctgacttgctgaga
tgggggagaagaagagaggggtctatccaccttcctcagcccctaggagagacccctgggcctcagttcctctctagcc
ccagagccctgtgctacagcagagagggaggctatggtctgttcccgcctcctcaacagagtgatcagccctgcctgtg
gccagaggggcctgggaccttgctggggacaagccagcattatcctgcaagcccgaggcagcctctgcaggcacactga
gccgccctctgcctccatggctgggccccagcttgggggtggggctttgtggcctgaggcccttctcaccccactctct
ctgcccctacccacagGAGAAAGACAGCTGGAACCGAGTGGCCCGCACAGTGGACCGCCTCTGCCTGTTTGTGGTGACG
CCTGTCATGGTGGTGGGCACAGCCTGGATCTTCCTGCAGGGCGTTTACAACCAGCCACCACCCCAGCCTTTTCCTGGGG
ACCCCTACTCCTACAACGTGCAGGACAAGCGCTTCATCTAGGGTGGGCCTGTTGGGGAGCCAGGAGACAGCAGGGTCTG
AGAGAGGAGCCACAGTCCCTAATGACACCCACTCCTAGCCCTGAGGCTCGTGCCCCTCAGACTGGGGAAGAGTCCAAGG
AAGGGAGGGAGCAGCCACTCCTCAATGCTCAATGGCTCCCCTGAAATCAAGACAGGGGCCACCCGAgatggtctgaggg
tggacatcggctacagtgggtgggcaggacgatttggggggaggcccgaggctggctcaggggccagggaggaggccac
tcagggtggcctcagggggagagctctgataggggtgagacagatagggccccttctctgcttctcctcccccaaggtg
tggggtagagcaggcaggaatctgcgccttcactctctggcccctccagcctccctcttcctacctacccttcaacctc
aggcttctgaggcctcacctgggactgaggttgaggacacctccctccctccagaccccagagtatcctttcctagctc
tttctgccttgacctctctgcctaggtccctttgggaagttgaggactggagtggaaaggtcaggatcgacatccacaa
agacttggggtcagcctgaggttgcacacacaatcctagaggaccagaacgcagcacctctccccaaagggtccctgcc
ccccagcacctactcctctccaaattagggttgtcatgcattatttggggcatacatattctaaaaaatcattcgttgt
ttctctgaaatttgtcccctatttttatttgctaaatctagcaaccctatcccaaaggcagcctccactcaatcttatc
ctgagggccaaaggccaaggctgcaggaattgggagacaagggtctgtttgtatggtggtccacctccaagatggcccc
agtgatgcccagtattcacacccttgtgcagtcccctcactctgtaccagggtgggtctgggtaaccaatagaatgagg
cagaagtgatggtacctcacttcccagatttggttaggaaagacactatggcctctttcttgctcattagccctcattc
tcacatcagttggatctctcactttggggaagccagctggcatgttaaggagccctatggagaggcccacatggcaagg



aactaaggcctcctgccaacagccacgtgagtgaatgtggaagtggatcctctgccccagtagggccttcggatgagat
cacagcccagtagacatcttatgtgcagccccatgaaagtccctaagccagaaccaccagctaagtgactcctggattc
ctgacccccagaaactgtgtgagataataaatgtgtgttgttttaagtgacaacgttttggtgtcatttgttacaccag
caatgtgaccttgagtgagctgctcctcatctcactcctcaccttccatcttctaatctgcaaaatgtgtgtctagtaa
gtcctagtcatggggtgttgtgaaaattgaatttctagtaggagcattttcatgtgacctgcacatttaatgggtggtg
atttaacccatttccctcaggggggaattggtgacctcattaactcagatatacagaaggtgagatttttaatgtttag
atgtaaccaaggaaaaagaaaaaccatttaaaaccaaaactgaccctagtaacttctgccttccagcatgaactattca
caaaattcaaggtacaaatctttaattgtcctgtctaaataggaaagccagtttgttctcacacctgtcaggtgagcag
gaaatctgagacttccccaggaatagcccatcaactcagggagggtccgtcttgtgcacagagagtctagggccctcag
ccacagtctttgcttctctctgcctcatggtggcgctgctggcagcaggtcttggttcaaccaccaggtgagtcctcag
ttctattaggccctgctcaagtggctgtggacttccagagaagacaaccccaaaatgtcacacaaaaccgggggggtgc
ctcctgcacaggctcccagggtcaccacagtttccaccagaggcacccactcccccagcacggtggtgctgtcaggact
ggtccactctgactgacatagaactccatcttctgtccccaggaagccatgctcacaggcacagctttccgggaagcca
gagagtgttcct 
 



CHRNG (233,229,963 – 233,235,931) 
gcaagttggcttctgtcctcagacctgttggccccagtttgtgagctgacagccacagctgcacacttagcacctatgt
tcaggcagaaaagggccagccatttctgacccctttcatcaagaagcaaaacttttccataggccgggcacagtggctc
acgcctgtaatcacagcactttgggaggctgaggcggctggatcacctaaggtcaagagttcaagaccagcctgacgaa
catggtgaaaccccctctctactaaaaatacaaaaattagatgggcttggtggcgcccgcctgtaatcccagctactca
ggcggctgaggcaagagaatcgcttgaacccaggaggcagaggttgcagtgagccgagatcaagtcattgtactccagc
cttggcgacaagagtgaaactccaactcaaagaaaaaaaaaaaaacaacttttccataaagctccagtagacatcccgc
aggtcaaaacatcacatggctagcctatctgaagggagactaggaaatgagtatcttgctctaccagccattataacag
agggtggcaaaggagaagtagtgttagacaattctacagatgattttctctgaatgggtcctgtccctgcacacgtaac
ccctgcaagaaacttccattcctcattgatgatttacccttcggagaacaccaagaaggcttctaggccatctctccca
gagcagagaaagggagaaaacaggagggtggagggtaggggatgcagggacaggtggtccactgtttggcagtgcttcc
tgatcatggaggccattgaatttggtaaaatgtgggcatggaggagagtaaagaggtggagagaaactggtctgcaaaa
gaggataagaaaactgcatctagggggaccagagggcaaaatggaaaggcaaggctctcagaagtgagaaggaaacgag
ggctttgtaaattccaggaaaagtgggccacacagagagaagctcagtgggggggatgcccagggagggggaagctcag
gaagggggaagctcagggaggaggaagctcagagaggaggaagctcagggaaagggaagcccagtgagggggaagctta
gggagggagaagctcagggagggggaagctctgggaggaggaagctcagggaaagggaagcccagtgagggggaaggtc
agcgagggggaagttcagggagagggatgctgagtgagggggatgccgagtgagggggaggccgagtgagggggatgcc
cagtgagggggatgcccagtggcaggccaagatgggtggatcacttgagttcaggagttccaagactggcctggccaac
atggtgaaaccccgtctctactaaaaatacaaaaaagaaaaaagaagaagaagaagaaaaattagccaggcgtgttggc
gcatgccagtagtcccagctactcagaaggctgaagtagaagaatcaaggtggaggttgtagtgagccaagatcgcacc
actgcactccagcaaaaaacaaacaaacaaacaaacacaaaaaccctcacatgcctacccaacagccttcacacccacc
caaatcctgactccctggagggagtaggaggcagtccacctcagccctctctggagccgctgtcaggttcctcggcgac
ctgccttccctaccacacccagctggccctggctgtccttgccccccatgtggaacatggaggtgaggctgggacaact
gagcccgagttggggctggaaggtggatgtctcttttggggcagacggggcccctgtctcccctctccagcccaggtaa
cctgagcccagcattgtgtccatcctggaacagctgacaacgctgtggtcagacagctggtggggctgggccaggctgg
ccgggctggctgggctggctggggtgggagtgtaggctgttatatgacacccagagcccatctctctctgccccagacc
ttggagctgttgtcccacccctgtcACTGCAGAGAGCTGAGGCACCATGCATGGGGGCCAGGGGCCGCTGCTCCTCCTG
CTGCTGCTGGCTGTCTGCCTGGgtgggacacaaaggaatctcagcctggggagtcccagagctggggtccacagcctca
ggggatggagggtctgaggggtattggggcctgccctggacccagttccctgagtccccacttcacacccccagggcct
ccccgctctttccacctccaagctcctgctaggctcacgcctgtctattgcagGGGCCCAGGGCCGGAACCAGGAGGAG
CGCCTGCTCGCAGACCTGATGCAAAACTACGACCCCAACCTGCGGCCCGCGGAACGAGACTCGGATGTGGTCAATGTCA
GCCTGAAGCTAACCCTCACCAACCTCATCTCCCTGgtaagccgcaggacggaggaggggtcagcgcaccacgccctggg
acctgctggggatagcatggggtggctccagccaccaagaggttggagggccctaaatcggacaggctggggtctggaa
aacccccatggttgtggggggagtactatcaagaggctgggggatgcttggccccattggtggcctgtggggactggca
ctgaagtcgggggctgagccctccatactacacccttgcacccccagAACGAGCGAGAGGAAGCCCTCACCACCAATGT
CTGGATAGAGATGgtaagaggccaccctgccaccctccttccatcaggggtcccaccccaccaccccaaggcctcctga
gagttgcctgccccgttcctgcctcttctgtcctcttgggctggatgcccactcctagggctgtggtgcagcagagggc
agaggcctagcaactgcccctccccctgcagCAGTGGTGCGACTATCGCCTGCGCTGGGATCCGCGAGACTACGAAGGC
CTGTGGGTGCTGAGGGTGCCGTCCACCATGGTGTGGCGGCCGGATATCGTGCTGGAGAACAAgtgaggagggggtgcag
gcaggggtgtgggggacaaaggacacagggtctgggcccagcagaacaaggcactctgggaaaagagaaagatgagcag
agggtgcaaatcgggcacctgtggggctagggaagaactggatggagcaggtgccgagggcagggccctgggtatgccc
tctgaccccagggccagcagagcagaccctacgccaggctccatctcctctgggctgggccacctgggtgggctgctcc
cttccctgtaacatggggccgctgacgggtcctatagaagctggcgagagtcaacaagacaggcatgaaaagtgcatca
ctcgggggctggcacatggtgtgggcttaacacattagtcgctattatgactattattattattattattattatgatt
aaaacaagagagagtaagataagcagaaattaggaggtggtgcctgaggaagtctgtctggggcggggggtggcaggag
gattgctggggggacctagtggtccgggtgggaaccagtcagggggtgacaggctggtagggactggtgtccccaggcc
cctatccacatggggcacaggggctggtctggggctggggtgtcgggggctgagcccacagcctcgtggcctggcctgt
tctgtgcatacagCGTGGACGGTGTCTTCGAGGTGGCCCTCTACTGCAATGTGCTCGTGTCCCCTGACGGCTGTATCTA
CTGGCTGCCGCCTGCCATCTTCCGTTCCGCCTGCTCTATCTCAGTCACCTACTTCCCCTTCGACTGGCAGAACTGCTCC
CTTATCTTCCAgtgaggccatttattggggaggattaagagagctgctctcagaggggcctgggcagtggtggggtaag
gcctgggcaaggcttctggccttggctctggcagcacctagaggcctggctccatctcccctgggcctctgtgcccatc
tcaggctaagacacctgaaggtgcccaagctctccctgctaagcccgagtcccctcactcatcctttactgcctcagtt



tcctcacctgtgctccaaggggagacattcacgcctggggtgcgtgggtgagaaggcacacatgcacacaagatgcgtg
tctgcgcacacacgaaaccactgcacactccaggcccacagggaggcagggctgtcctgtgagagaggggccctggcag
ggaatccagcggaagcatgtatgcaaccaagccacccctgggggtctctgggtctgtttcctcaaacctaagtgtgggg
aggagggcccgggggagggttctcctgtaccttagaggagcagtctttccatgagcaaacctggcagggagactcccct
ctgtagacacgggggtcctcctgaggtaggcatgtgttttctacattgccatcatcagcccctcctgccagacagcagt
gggagagacaaatgcagagtgaccctgggcccatcagccaggtgagggccctgcagcctcctgggccttcaactccatc
ttcctgaccccaaagagccctaggtcctcctgctctccatatctcgccagtggggttttatagagaactcagaagcgtg
gggctgcattttgttgaagaaaagctgcccacacttgtccccagaaggtcatccccatgcagtcgtggcaggtccaccc
gctcacatttagcctctttcctcggtgactcccagGTCCCAGACTTACAGCACCAATGAGATTGATCTGCAGCTGAGTC
AGGAAGATGGCCAGACCATCGAGTGGATTTTCATTGACCCTGAGGCCTTCACAGgtaacccccacccaagggctcccca
ggcagcctcatccagggctcctgctggacccagctgtggtcaaggctggaccaaggtcaaatccctcccatgtaactca
aaatgaaaactacagcaaaccataaaatatgctttttaaaacgtccaacaaagctctgactttcctcatgataatgtct
ccaattttagaagaggctcgagcatccaatctcccaccccacttctgtccctcaagggtgcctcccctgctggtgctcc
ttagggcacatgctgcccttgcagctgggtcactcggctgcagggatctgcctagctcacgcttcttgtgcccactcct
gcctgcctgcctgcccgcagAGAATGGGGAGTGGGCCATCCAGCACCGACCAGCCAAGATGCTCCTGGACCCAGCGGCG
CCAGCCCAGGAAGCAGGCCACCAGAAGGTGGTGTTCTACCTGCTCATCCAGCGCAAGCCCCTCTTCTACGTCATCAACA
TCATCGCCCCCTGTGTGCTCATCTCCTCTGTCGCCATCCTCATCCACTTCCTTCCTGCCAAGGgtacctggagcctatg
ggaaggagccatccagtagcacaggggacacctgggaggccggggtgggccctgcctggggaacagagtggcattacga
cccaggacagaggcagcgggctacttctggggtaaggggttcctctgtgggtgggggaggtaggaacctgctctgagag
cctctcggtcatggatagCTGGGGGCCAGAAGTGTACCGTCGCCATCAACGTGCTCCTGGCCCAGACTGTCTTCCTCTT
CCTTGTGGCCAAGAAGGTGCCTGAAACCTCCCAGGCGGTGCCACTCATCAGCAAgtaaggctggtcttcatgtccaccc
gcctatgccactctcccttcttgggagcatgatggcctcctgcattgccctcttgccctccatccaccccccccatcct
caattcaggaggcctgagggggggcagccactaagcgtgggggtggcatcatggtatgggctgccagctcctgcccacc
ccaccctgacagGTACCTGACCTTCCTCCTGGTGGTGACCATCCTCATTGTCGTGAATGCTGTGGTTGTGCTCAATGTC
TCCTTGCGGTCTCCACACACACACTCCATGGCCCGAGGGGTCCGCAAGgcaaggaccctccctgcccacttcaacatcc
cgctgcccactcccctacgcctccctctcgcacgccccggcagtactcacctgtggcattccacagcacacccatcctg
ggcgtatctggacgcatggaccaaaatcgattacagtaatacaggaatgaaattgcttcctaggtgcccgggatattac
aaatgttaatgtatttcatcttcataaaacccatatcacctccaattacagatgaggacgttgaggcgcagagaggtta
agtaacctgcccaaggaagtgcactacaaagtcgaaaaagcaggagtctgccagggcagtctgattccagtctgtgtga
tctgtagcccacctgcagccttcagcttgggcccttgttgcacatgcagattcccaggcctgtcccaggcattctaggc
cagaatagcatgagggctgggggcaggaatctgtgtttataacaagtgccctggtgattctgatgtgcactgaagtttg
gggacccaggctcgtgtccagtatagaaagctttaccaaggccacgtcactgccccggtatgctgcctccatggtccct
agcagcacaagcccttcacgccaacctctggcttctgctctgaagctcggcctgctgccctagtgaagccaccccctct
ctagGTGTTCCTGAGGCTCTTGCCCCAGCTGCTGAGGATGCACGTTCGCCCGCTGGCCCCGGCAGCTGTGCAGGACACC
CAGTCCCGGCTACAGAATGGCTCCTCGGGATGGTCGATCACAACTGGGGAGGAGGTGGCCCTCTGCCTGCCTCGCAGTG
AACTCCTCTTCCAGCAGTGGCAGCGGCAAGGGCTGGTGGCGGCAGCGCTGGAGAAGCTAGgtgagacacaccaggtgtg
cctggggacagtcctcccctgggaccccagctggggagccaggcacagcagatgagtgctggagaagtgcccaggtcag
ggagagaggagctggggtccctaaggagaggccatcttctctgcctgtttctcctccattctactcccaaaccttaccc
tttctctttatcagAGAAAGGCCCGGAGTTAGGGCTGAGCCAGTTCTGTGGCAGCCTGAAGCAGGCTGCCCCAGCCATC
CAGGCCTGTGTGGAAGCCTGCAACCTCATTGCCTGTGCCCGGCACCAGCAGAGTCACTTTGACAATgtaagctgagtca
gggtggggtggaggtggagtgagtacctgggcttggaaccgtgatagagacaggatgagtggggttgccaagatagggc
agtgggatggaaaaacatgaggccgggtgcagtgggtcacacctgtaatcccagtactttgggaggccgaggcgagtgg
atcacctgaggtcaggagtttgagaccagcctggccaacatggcaaaaccctatctctaccaaaaataccaaaaatacc
aaaaattagctgggtgtggtggcgggcacctgtattcccagctactcaggaggctgaggcaggagaattgcttgaacct
gggaggcggaggttgcagtgagccaagccaagatcgcaccactgcactctggcctgggtgaaagagtgagacgtgagac
tccgtctcaaaaaaaaaaaaaaggaaagaaagaaagaaaaaggaacaggggcagggggggcacctcagggccagggggc
catggaattagccaccagttgggacccggacataggtaagaagggccccaggaaatggagacatgggcctgctggaagc
ccaaggatgagaacaggacccagggaagacctggtgccgccgctggttatcccacacctgcctcccaccctcagGGGAA
TGAGGAGTGGTTCCTGGTGGGCCGAGTGCTGGACCGCGTCTGCTTCCTGGCCATGCTCTCGCTCTTCATCTGTGGCACA
GCTGGCATCTTCCTCATGGCCCACTACAACCGGGTGCCGGCCCTGCCATTCCCTGGAGATCCACGCCCCTACCTGCCCT
CACCAGACTGAGCCAACCAACCACTGTGGGGCATGTGGGAGTCACACACGTGGGTCACACTGAGTCTTATCAGCCACGT
TCTCCTACTGAGGTCCTAAGTGTGCTCTTTGGGAAGTGCCCTTCAGGACTGTGTGAGCCAAACAGCCCTGAGAAAAGCT



GGGGAAACAGTCTGAGCTGGAGTCCGAGAGTGGTTGGGGGTGGGCCGTGGCTAGTGTCCTGCTGCAGTCAGCACACACG
TGGGATTGGCTAGCTCATCCTGGCACCAGCCACCCCTCCACTCAGTGCACTCCCCTCACTTAGGCAAAGCATTATTCAT
TCCCATCAGTCTGAAGCCCGAAGGACTGTTTTGTATAATACCTTCGGACTTGGGACTGGCTCCCCTTTTACAAGTTCTC
CCTGAAAGAGGGCAGTCACAAGAGGTGTGAAGAGTAGCAGCCGATGCTCTCTCCAAAGCAGGGCAGCAGCCCATACCAG
CTGGCATCTCCCCCCCGTGCCTTCTGGGTACAATAAGCACCCAATTCTCAACAGCCCCAGTGGCCTTTCCATTCATGTG
CATTTTTCTGCCACTGACCACAAGACGATTTCCTGAGTTTTGTAATCCTCTTTTTTTTTTTTTTTTTTTTagtttttga
tgtgttgttgttgttttgtttagttttgagatagagcctcactcttgtcatgcaagttggagtggagtggcatgatcat
ggctcactgcagcctcaacctccagggctcaagcaatgctcctgcctcagcctcccaagtagctggcaccacaggcatg
caccactacacccagctacttttaaatttttagtagagatgaggttttgctatgttgcctaggttggtcttgaactcct
gagctcaagtgatcctcccacttgagtcttgggattacaggcataagccactgtacctggcctcctttttaattaagag
ctcctcacagcagtatggataagcaagagtcattattccccatgttatataggcaaattgagcctagagtaagcgggac
tccacacaacagtggtggttaaacaaggtttgaagtccagaattcctgactctgacccaatctgacactctaagattct
acggcctgaaaaacaggcccttcttcccaaaggatggttaagacaaggaagagctaggcaagaggaggtgtggagttaa
cagagagccactgagctcttcattccaggaggagactttgactggcctcccttgaccccactaatcaggtagtaaggct
ggggtcttcctgggggagaggcaaggtcctgctctgagattacagccggcacacgagtttggctggtaaccaggggaca
cccttgggcaagtcacctatgctccctgaggctgttccctcatctgtaaataaggtgcaaaaaataatccattcctggc
caggtgtggtggctcacacctgcaatcccagcaccttgggaggacaaggtgggtggactgcttgagctcaggagcccac
gaacccaggaacccagcctgggcaacatggggacacccggcctctaccaaaaaatacaaaacttagctgggcgtggtga
tgcatgcctgtagtcccagttactcgggaggctgaggtgggaggatcgcttgagcccaggaggtctaggctgcagtgag
ctgtgatcatgtgactgcactccagcctgatgacacagtaagaccctgtctcaaaaaaaataaaaaaattacaaaactg
aaaaaagaaaagtgaaagtgccacataaaggcctgacgacaggatatgctggcaggaggggaccttggaaatatgccct
ccctccaagcacaggattgctgtctttgggattcaatcaccagcaagttcgtattatttactccagtgtgagtctgtgt
ctgtgcatgcacagtgtgtttgaagcaagagcagagtcagagctatagagaactagaggagttagggagagtgggggag
aacttcaatcagggagggaatctgatgacagtggggccatttccggttcccaccagccccttactagttgtgtatctgg
cacaagtctctcaacctctctgaaagcctcagagggcagaggattagctccttgtacacaataaacactcaaatgttaa
cattagctgccattactataagttactgtctcatgggatccatacagcaacctaaggaggtaggtcgaggcatacctca
aagacattgcaggttcagttccagaccaacacaagaaagcaagtcacatgaatgtttttggtttcccaatgcatataaa
agttatgtttacactatactgtagaccagcaagagtgcaatagcattgtctaataaaacaatatacatacctaaattta
aaaatactttattgctaaaaaatgctgattatcaatctgagccttcggtgagtcgtactctttttgctggtggagggtc
ttgcctcgaggttgatggttgctgactggtcagggtggtggctgctgaaggttggggtggctgtggcaatttcctaaaa
taagacatcggtgaagcttttcgcatgagttgactcttcctttcatgaaagatttctctgtagcatgcgatgctgtttg
atagcattttgcccac 


