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gctgcctgcc gggatactcg gcccgcccag ccagtcctcc cgtcttgcgc cgcggccgcg       60

agatccgtgt gtctcccaag atggtggcgc tgggctcggg gtgactacag gagacgacgg      120

ggccttttcc cttcgccagg acccgacaca ccaggcttcg ctcgctcgcg cacccctccg      180

ccgcgtagcc atccgccagc gcgggcgccc gccatccgcc gcctacttac gcttcacctc      240

tgccgacccg gcgcgctcgg ctgcgggcgg cggcgcctcc ttcggctcct cctcggaata      300

gctcgcggcc tgtagcccct ggcaggaggg cccctcagcc ccccggtgtg gacaggcagc      360

ggcggctggc gacgaacgcc gggatttcgg cggccccggc gctccctttc ccggcctcgt      420

tttccggata aggaagcgcg ggtcccgcat gagccccggc ggtggcggca gcgaaagaga      480

acgaggcggt ggcgggcgga ggcggcgggc gagggcgact acgaccagtg aggcggccgc      540

cgcagcccag gcgcgggggc gacgacagat caggagaacc tcagtctgac gacattgaag      600

ctagccgaat gaagcgagca gctgcaaagc atctaataga acgctactac caccagttaa      660

ctgagggctg tggaaatgaa gcctgcacga atgagttttg tgcttcctgt ccaacttttc      720

ttcgtatgga taataatgca gcagctatta aagccctcga gctttataag attaatgcaa      780

aactctgtga tcctcatccc tccaagaaag gagcaagctc agcttacctt gagaactcga      840
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aaggtgcccc caacaactcc tgctctgaga taaaaatgaa caagaaaggc gctagaattg      900

attttaaaga tgtgacttac ttaacagaag agaaggtata tgaaattctt gaattatgta      960

gagaaagaga ggattattcc cctttaatcc gtgttattgg aagagttttt tctagtgctg     1020

aggcattggt acagagcttc cggaaagtta aacaacacac caaggaagaa ctgaaatctc     1080

ttcaagcaaa agatgaagac aaagatgaag atgaaaagga aaaagctgca tgttctgctg     1140

ctgctatgga agaagactca gaagcatctt cctcaaggat aggtgatagc tcacagggag     1200

acaacaattt gcaaaaatta ggccctgatg atgtgtctgt ggatattgat gccattagaa     1260

gggtctacac cagattgctc tctaatgaaa aaattgaaac tgcctttctc aatgcacttg     1320

tatatttgtc acctaacgtg gaatgtgact tgacgtatca caatgtatac tctcgagatc     1380

ctaattatct gaatttgttc attatcgtaa tggagaatag aaatctccac agtcctgaat     1440

atctggaaat ggctttgcca ttattttgca aagcgatgag caagctaccc cttgcagccc     1500

aaggaaaact gatcagactg tggtctaaat acaatgcaga ccagattcgg agaatgatgg     1560

agacatttca gcaacttatt acttataaag tcataagcaa tgaatttaac agtcgaaatc     1620

tagtgaatga tgatgatgcc attgttgctg cttcgaagtg cttgaaaatg gtttactatg     1680

caaatgtagt gggaggggaa gtggacacaa atcacaatga agaagatgat gaagagccca     1740

tccctgagtc cagcgagctg acacttcagg aacttttggg agaagaaaga agaaacaaga     1800

aaggtcctcg agtggacccc ctggaaactg aacttggtgt taaaaccctg gattgtcgaa     1860

aaccacttat cccttttgaa gagtttatta atgaaccact gaatgaggtt ctagaaatgg     1920

ataaagatta tacttttttc aaagtagaaa cagagaacaa attctctttt atgacatgtc     1980

cctttatatt gaatgctgtc acaaagaatt tgggattata ttatgacaat agaattcgca     2040

tgtacagtga acgaagaatc actgttctct acagcttagt tcaaggacag cagttgaatc     2100

catatttgag actcaaagtt agacgtgacc atatcataga tgatgcactt gtccggctag     2160

agatgatcgc tatggaaaat cctgcagact tgaagaagca gttgtatgtg gaatttgaag     2220

gagaacaagg agttgatgag ggaggtgttt ccaaagaatt ttttcagctg gttgtggagg     2280

aaatcttcaa tccagatatt ggtatgttca catacgatga atctacaaaa ttgttttggt     2340

ttaatccatc ttcttttgaa actgagggtc agtttactct gattggcata gtactgggtc     2400

tggctattta caataactgt atactggatg tacattttcc catggttgtc tacaggaagc     2460
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taatggggaa aaaaggaact tttcgtgact tgggagactc tcacccagtt ctatatcaga     2520

gtttaaaaga tttattggag tatgaaggga atgtggaaga tgacatgatg atcactttcc     2580

agatatcaca gacagatctt tttggtaacc caatgatgta tgatctaaag gaaaatggtg     2640

ataaaattcc aattacaaat gaaaacagga aggaatttgt caatctttat tctgactaca     2700

ttctcaataa atcagtagaa aaacagttca aggcttttcg gagaggtttt catatggtga     2760

ccaatgaatc tcccttaaag tacttattca gaccagaaga aattgaattg cttatatgtg     2820

gaagccggaa tctagatttc caagcactag aagaaactac agaatatgac ggtggctata     2880

ccagggactc tgttctgatt agggagttct gggaaatcgt tcattcattt acagatgaac     2940

agaaaagact cttcttgcag tttacaacgg gcacagacag agcacctgtg ggaggactag     3000

gaaaattaaa gatgattata gccaaaaatg gcccagacac agaaaggtta cctacatctc     3060

atacttgctt taatgtgctt ttacttccgg aatactcaag caaagaaaaa cttaaagaga     3120

gattgttgaa ggccatcacg tatgccaaag gatttggcat gctgtaaaac aaaacaaaac     3180

aaaataaaac aaaaaaaagg aaggaaaaaa aaagaaaaaa tttaaaaaat tttaaaaata     3240

taacgaggga taaatttttg gtggtgatag tgtcccagta caaaaaggct gtaagatagt     3300

caaccacagt agtcacctat gtctgtgcct cccttcttta ttggggacat gtgggctgga     3360

acagcagatt tcagctacat atatgaacaa atcctttatt attattataa ttattttttt     3420

gcgtgaaagt gttacatatt ctttcacttg tatgtacaga gaggtttttc tgaatattta     3480

ttttaagggt taaatcactt ttgcttgtgt ttattactgc ttgaggttga gccttttgag     3540

tatttaaaaa atatatacca acagaactac tctcccaagg aaaatattgc caccatttgt     3600

agaccacgta accttcaagt atgtgctact tttttgtccc tgtatctaac tcaaatcagg     3660

aactgtattt tttttaatga tttgcttttg aaacttgaag tcttgaaaac agtgtgatgc     3720

aattactgct gttctagccc ccaaagagtt ttctgtgcaa aatcttgaga atcaatcaat     3780

aaagaaagat ggaaggaagg gagaaattgg aatgttttaa ctgcagccct cagaacttta     3840

gtaacagcac aacaaattaa aaacaaaaac aactcatgcc acagtatgtc gtcttcatgt     3900

gtcttgcaat gaactgtttc agtagccaat cctctttctt agtatatgaa aggacaggga     3960

tttttgttct tgttgttctc gttgttgttt taagtttact ggggaaagtg catttggcca     4020
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aatgaaatgg tagtcaagcc tattgcaaca aagttaggaa gtttgttgtt tgtttattat     4080

aaacaaaaag catgtgaaag tgcacttaag atagagtttt tattaattac ttacttatta     4140

cctagatttt aaatagacaa tccaaagtct ccccttcgtg ttgccatcat cttgttgaat     4200

cagccatttt atcgaggcac gtgatcagtg ttgcaacata atgaaaaaga tggctactgt     4260

gccttgtgtt acttaatcat acagtaagct gacctggaaa tgaatgaaac tattactcct     4320

aagaattaca ttgtatagcc ccacagatta aatttaatta attaattcaa aacatgttaa     4380

acgttacttt catgtactat ggaaaagtac aagtaggttt acattactga tttccagaag     4440

taagtagttt cccctttcct agtcttctgt gtatgtgatg ttgttaattt cttttattgc     4500

attataaaat aaaaggatta tgtattttta actaaggtga gacattgata tatccttttg     4560

ctacaagcta tagctaatgt gctgagcttg tgccttggtg attgattgat tgattgactg     4620

attgttttaa ctgattactg tagatcaacc tgatgatttg tttgtttgaa attggcagga     4680

aaaatgcagc tttcaaatca ttggggggag aaaaaggatg tctttcagga ttattttaat     4740

taattttttt cataattgag acagaactgt ttgttatgta ccataatgct aaataaaact     4800

gtggcacttt tcaccataat ttaatttagt ggaaaaagaa gacaatgctt tccatattgt     4860

gataaggtaa catggggttt ttctgggcca gcctttagaa cactgttagg gtacatacgc     4920

taccttgatg aaagggacct tcgtgcaact gtagtcatct taaaggcttc tcatccactg     4980

tgcttcttaa tgtgtaatta aagtgaggag aaattaaata ctctgagggc gttttatata     5040

ataaattcgt gaagaaatgt gtgctcttca                                      5070

<210>  2
<211>  5319
<212>  DNA
<213>  Homo sapiens

<400>  2
gctgcctgcc gggatactcg gcccgcccag ccagtcctcc cgtcttgcgc cgcggccgcg       60

agatccgtgt gtctcccaag atggtggcgc tgggctcggg gtgactacag gagacgacgg      120

ggccttttcc cttcgccagg acccgacaca ccaggcttcg ctcgctcgcg cacccctccg      180

ccgcgtagcc atccgccagc gcgggcgccc gccatccgcc gcctacttac gcttcacctc      240

tgccgacccg gcgcgctcgg ctgcgggcgg cggcgcctcc ttcggctcct cctcggaata      300
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gctcgcggcc tgtagcccct ggcaggaggg cccctcagcc ccccggtgtg gacaggcagc      360

ggcggctggc gacgaacgcc gggatttcgg cggccccggc gctccctttc ccggcctcgt      420

tttccggata aggaagcgcg ggtcccgcat gagccccggc ggtggcggca gcgaaagaga      480

acgaggcggt ggcgggcgga ggcggcgggc gagggcgact acgaccagtg aggcggccgc      540

cgcagcccag gcgcgggggc gacgacaggt taaaaatctg taagagcctg attttagaat      600

tcaccagctc ctcagaagtt tggcgaaata tgagttatta agcctacgct cagatcaagg      660

tagcagctag actggtgtga caacctgttt ttaatcagtg actcaaagct gtgatcaccc      720

tgatgtcacc gaatggccac agcttgtaaa agagagttac agtggaggta aaaggagtgg      780

cttgcaggat ggagaagctg caccagtgtt attggaaatc aggagaacct cagtctgacg      840

acattgaagc tagccgaatg aagcgagcag ctgcaaagca tctaatagaa cgctactacc      900

accagttaac tgagggctgt ggaaatgaag cctgcacgaa tgagttttgt gcttcctgtc      960

caacttttct tcgtatggat aataatgcag cagctattaa agccctcgag ctttataaga     1020

ttaatgcaaa actctgtgat cctcatccct ccaagaaagg agcaagctca gcttaccttg     1080

agaactcgaa aggtgccccc aacaactcct gctctgagat aaaaatgaac aagaaaggcg     1140

ctagaattga ttttaaagat gtgacttact taacagaaga gaaggtatat gaaattcttg     1200

aattatgtag agaaagagag gattattccc ctttaatccg tgttattgga agagtttttt     1260

ctagtgctga ggcattggta cagagcttcc ggaaagttaa acaacacacc aaggaagaac     1320

tgaaatctct tcaagcaaaa gatgaagaca aagatgaaga tgaaaaggaa aaagctgcat     1380

gttctgctgc tgctatggaa gaagactcag aagcatcttc ctcaaggata ggtgatagct     1440

cacagggaga caacaatttg caaaaattag gccctgatga tgtgtctgtg gatattgatg     1500

ccattagaag ggtctacacc agattgctct ctaatgaaaa aattgaaact gcctttctca     1560

atgcacttgt atatttgtca cctaacgtgg aatgtgactt gacgtatcac aatgtatact     1620

ctcgagatcc taattatctg aatttgttca ttatcgtaat ggagaataga aatctccaca     1680

gtcctgaata tctggaaatg gctttgccat tattttgcaa agcgatgagc aagctacccc     1740

ttgcagccca aggaaaactg atcagactgt ggtctaaata caatgcagac cagattcgga     1800

gaatgatgga gacatttcag caacttatta cttataaagt cataagcaat gaatttaaca     1860

gtcgaaatct agtgaatgat gatgatgcca ttgttgctgc ttcgaagtgc ttgaaaatgg     1920
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tttactatgc aaatgtagtg ggaggggaag tggacacaaa tcacaatgaa gaagatgatg     1980

aagagcccat ccctgagtcc agcgagctga cacttcagga acttttggga gaagaaagaa     2040

gaaacaagaa aggtcctcga gtggaccccc tggaaactga acttggtgtt aaaaccctgg     2100

attgtcgaaa accacttatc ccttttgaag agtttattaa tgaaccactg aatgaggttc     2160

tagaaatgga taaagattat acttttttca aagtagaaac agagaacaaa ttctctttta     2220

tgacatgtcc ctttatattg aatgctgtca caaagaattt gggattatat tatgacaata     2280

gaattcgcat gtacagtgaa cgaagaatca ctgttctcta cagcttagtt caaggacagc     2340

agttgaatcc atatttgaga ctcaaagtta gacgtgacca tatcatagat gatgcacttg     2400

tccggctaga gatgatcgct atggaaaatc ctgcagactt gaagaagcag ttgtatgtgg     2460

aatttgaagg agaacaagga gttgatgagg gaggtgtttc caaagaattt tttcagctgg     2520

ttgtggagga aatcttcaat ccagatattg gtatgttcac atacgatgaa tctacaaaat     2580

tgttttggtt taatccatct tcttttgaaa ctgagggtca gtttactctg attggcatag     2640

tactgggtct ggctatttac aataactgta tactggatgt acattttccc atggttgtct     2700

acaggaagct aatggggaaa aaaggaactt ttcgtgactt gggagactct cacccagttc     2760

tatatcagag tttaaaagat ttattggagt atgaagggaa tgtggaagat gacatgatga     2820

tcactttcca gatatcacag acagatcttt ttggtaaccc aatgatgtat gatctaaagg     2880

aaaatggtga taaaattcca attacaaatg aaaacaggaa ggaatttgtc aatctttatt     2940

ctgactacat tctcaataaa tcagtagaaa aacagttcaa ggcttttcgg agaggttttc     3000

atatggtgac caatgaatct cccttaaagt acttattcag accagaagaa attgaattgc     3060

ttatatgtgg aagccggaat ctagatttcc aagcactaga agaaactaca gaatatgacg     3120

gtggctatac cagggactct gttctgatta gggagttctg ggaaatcgtt cattcattta     3180

cagatgaaca gaaaagactc ttcttgcagt ttacaacggg cacagacaga gcacctgtgg     3240

gaggactagg aaaattaaag atgattatag ccaaaaatgg cccagacaca gaaaggttac     3300

ctacatctca tacttgcttt aatgtgcttt tacttccgga atactcaagc aaagaaaaac     3360

ttaaagagag attgttgaag gccatcacgt atgccaaagg atttggcatg ctgtaaaaca     3420

aaacaaaaca aaataaaaca aaaaaaagga aggaaaaaaa aagaaaaaat ttaaaaaatt     3480
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ttaaaaatat aacgagggat aaatttttgg tggtgatagt gtcccagtac aaaaaggctg     3540

taagatagtc aaccacagta gtcacctatg tctgtgcctc ccttctttat tggggacatg     3600

tgggctggaa cagcagattt cagctacata tatgaacaaa tcctttatta ttattataat     3660

tatttttttg cgtgaaagtg ttacatattc tttcacttgt atgtacagag aggtttttct     3720

gaatatttat tttaagggtt aaatcacttt tgcttgtgtt tattactgct tgaggttgag     3780

ccttttgagt atttaaaaaa tatataccaa cagaactact ctcccaagga aaatattgcc     3840

accatttgta gaccacgtaa ccttcaagta tgtgctactt ttttgtccct gtatctaact     3900

caaatcagga actgtatttt ttttaatgat ttgcttttga aacttgaagt cttgaaaaca     3960

gtgtgatgca attactgctg ttctagcccc caaagagttt tctgtgcaaa atcttgagaa     4020

tcaatcaata aagaaagatg gaaggaaggg agaaattgga atgttttaac tgcagccctc     4080

agaactttag taacagcaca acaaattaaa aacaaaaaca actcatgcca cagtatgtcg     4140

tcttcatgtg tcttgcaatg aactgtttca gtagccaatc ctctttctta gtatatgaaa     4200

ggacagggat ttttgttctt gttgttctcg ttgttgtttt aagtttactg gggaaagtgc     4260

atttggccaa atgaaatggt agtcaagcct attgcaacaa agttaggaag tttgttgttt     4320

gtttattata aacaaaaagc atgtgaaagt gcacttaaga tagagttttt attaattact     4380

tacttattac ctagatttta aatagacaat ccaaagtctc cccttcgtgt tgccatcatc     4440

ttgttgaatc agccatttta tcgaggcacg tgatcagtgt tgcaacataa tgaaaaagat     4500

ggctactgtg ccttgtgtta cttaatcata cagtaagctg acctggaaat gaatgaaact     4560

attactccta agaattacat tgtatagccc cacagattaa atttaattaa ttaattcaaa     4620

acatgttaaa cgttactttc atgtactatg gaaaagtaca agtaggttta cattactgat     4680

ttccagaagt aagtagtttc ccctttccta gtcttctgtg tatgtgatgt tgttaatttc     4740

ttttattgca ttataaaata aaaggattat gtatttttaa ctaaggtgag acattgatat     4800

atccttttgc tacaagctat agctaatgtg ctgagcttgt gccttggtga ttgattgatt     4860

gattgactga ttgttttaac tgattactgt agatcaacct gatgatttgt ttgtttgaaa     4920

ttggcaggaa aaatgcagct ttcaaatcat tggggggaga aaaaggatgt ctttcaggat     4980

tattttaatt aatttttttc ataattgaga cagaactgtt tgttatgtac cataatgcta     5040

aataaaactg tggcactttt caccataatt taatttagtg gaaaaagaag acaatgcttt     5100
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ccatattgtg ataaggtaac atggggtttt tctgggccag cctttagaac actgttaggg     5160

tacatacgct accttgatga aagggacctt cgtgcaactg tagtcatctt aaaggcttct     5220

catccactgt gcttcttaat gtgtaattaa agtgaggaga aattaaatac tctgagggcg     5280

ttttatataa taaattcgtg aagaaatgtg tgctcttca                            5319

<210>  3
<211>  5254
<212>  DNA
<213>  Homo sapiens

<400>  3
gctgcctgcc gggatactcg gcccgcccag ccagtcctcc cgtcttgcgc cgcggccgcg       60

agatccgtgt gtctcccaag atggtggcgc tgggctcggg gtgactacag gagacgacgg      120

ggccttttcc cttcgccagg acccgacaca ccaggcttcg ctcgctcgcg cacccctccg      180

ccgcgtagcc atccgccagc gcgggcgccc gccatccgcc gcctacttac gcttcacctc      240

tgccgacccg gcgcgctcgg ctgcgggcgg cggcgcctcc ttcggctcct cctcggaata      300

gctcgcggcc tgtagcccct ggcaggaggg cccctcagcc ccccggtgtg gacaggcagc      360

ggcggctggc gacgaacgcc gggatttcgg cggccccggc gctccctttc ccggcctcgt      420

tttccggata aggaagcgcg ggtcccgcat gagccccggc ggtggcggca gcgaaagaga      480

acgaggcggt ggcgggcgga ggcggcgggc gagggcgact acgaccagtg aggcggccgc      540

cgcagcccag gcgcgggggc gacgacaggt taaaaatctg taagagcctg attttagaat      600

tcaccagctc ctcagaagtt tggcgaaata tgagttatta agcctacgct cagatcaagg      660

tagcagctag actggtgtga caacctgttt ttaatcagtg actcaaagct gtgatcaccc      720

tgatgtcacc gaatggccac agcttgtaaa agatcaggag aacctcagtc tgacgacatt      780

gaagctagcc gaatgaagcg agcagctgca aagcatctaa tagaacgcta ctaccaccag      840

ttaactgagg gctgtggaaa tgaagcctgc acgaatgagt tttgtgcttc ctgtccaact      900

tttcttcgta tggataataa tgcagcagct attaaagccc tcgagcttta taagattaat      960

gcaaaactct gtgatcctca tccctccaag aaaggagcaa gctcagctta ccttgagaac     1020

tcgaaaggtg cccccaacaa ctcctgctct gagataaaaa tgaacaagaa aggcgctaga     1080

attgatttta aagatgtgac ttacttaaca gaagagaagg tatatgaaat tcttgaatta     1140
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tgtagagaaa gagaggatta ttccccttta atccgtgtta ttggaagagt tttttctagt     1200

gctgaggcat tggtacagag cttccggaaa gttaaacaac acaccaagga agaactgaaa     1260

tctcttcaag caaaagatga agacaaagat gaagatgaaa aggaaaaagc tgcatgttct     1320

gctgctgcta tggaagaaga ctcagaagca tcttcctcaa ggataggtga tagctcacag     1380

ggagacaaca atttgcaaaa attaggccct gatgatgtgt ctgtggatat tgatgccatt     1440

agaagggtct acaccagatt gctctctaat gaaaaaattg aaactgcctt tctcaatgca     1500

cttgtatatt tgtcacctaa cgtggaatgt gacttgacgt atcacaatgt atactctcga     1560

gatcctaatt atctgaattt gttcattatc gtaatggaga atagaaatct ccacagtcct     1620

gaatatctgg aaatggcttt gccattattt tgcaaagcga tgagcaagct accccttgca     1680

gcccaaggaa aactgatcag actgtggtct aaatacaatg cagaccagat tcggagaatg     1740

atggagacat ttcagcaact tattacttat aaagtcataa gcaatgaatt taacagtcga     1800

aatctagtga atgatgatga tgccattgtt gctgcttcga agtgcttgaa aatggtttac     1860

tatgcaaatg tagtgggagg ggaagtggac acaaatcaca atgaagaaga tgatgaagag     1920

cccatccctg agtccagcga gctgacactt caggaacttt tgggagaaga aagaagaaac     1980

aagaaaggtc ctcgagtgga ccccctggaa actgaacttg gtgttaaaac cctggattgt     2040

cgaaaaccac ttatcccttt tgaagagttt attaatgaac cactgaatga ggttctagaa     2100

atggataaag attatacttt tttcaaagta gaaacagaga acaaattctc ttttatgaca     2160

tgtcccttta tattgaatgc tgtcacaaag aatttgggat tatattatga caatagaatt     2220

cgcatgtaca gtgaacgaag aatcactgtt ctctacagct tagttcaagg acagcagttg     2280

aatccatatt tgagactcaa agttagacgt gaccatatca tagatgatgc acttgtccgg     2340

ctagagatga tcgctatgga aaatcctgca gacttgaaga agcagttgta tgtggaattt     2400

gaaggagaac aaggagttga tgagggaggt gtttccaaag aattttttca gctggttgtg     2460

gaggaaatct tcaatccaga tattggtatg ttcacatacg atgaatctac aaaattgttt     2520

tggtttaatc catcttcttt tgaaactgag ggtcagttta ctctgattgg catagtactg     2580

ggtctggcta tttacaataa ctgtatactg gatgtacatt ttcccatggt tgtctacagg     2640

aagctaatgg ggaaaaaagg aacttttcgt gacttgggag actctcaccc agttctatat     2700
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cagagtttaa aagatttatt ggagtatgaa gggaatgtgg aagatgacat gatgatcact     2760

ttccagatat cacagacaga tctttttggt aacccaatga tgtatgatct aaaggaaaat     2820

ggtgataaaa ttccaattac aaatgaaaac aggaaggaat ttgtcaatct ttattctgac     2880

tacattctca ataaatcagt agaaaaacag ttcaaggctt ttcggagagg ttttcatatg     2940

gtgaccaatg aatctccctt aaagtactta ttcagaccag aagaaattga attgcttata     3000

tgtggaagcc ggaatctaga tttccaagca ctagaagaaa ctacagaata tgacggtggc     3060

tataccaggg actctgttct gattagggag ttctgggaaa tcgttcattc atttacagat     3120

gaacagaaaa gactcttctt gcagtttaca acgggcacag acagagcacc tgtgggagga     3180

ctaggaaaat taaagatgat tatagccaaa aatggcccag acacagaaag gttacctaca     3240

tctcatactt gctttaatgt gcttttactt ccggaatact caagcaaaga aaaacttaaa     3300

gagagattgt tgaaggccat cacgtatgcc aaaggatttg gcatgctgta aaacaaaaca     3360

aaacaaaata aaacaaaaaa aaggaaggaa aaaaaaagaa aaaatttaaa aaattttaaa     3420

aatataacga gggataaatt tttggtggtg atagtgtccc agtacaaaaa ggctgtaaga     3480

tagtcaacca cagtagtcac ctatgtctgt gcctcccttc tttattgggg acatgtgggc     3540

tggaacagca gatttcagct acatatatga acaaatcctt tattattatt ataattattt     3600

ttttgcgtga aagtgttaca tattctttca cttgtatgta cagagaggtt tttctgaata     3660

tttattttaa gggttaaatc acttttgctt gtgtttatta ctgcttgagg ttgagccttt     3720

tgagtattta aaaaatatat accaacagaa ctactctccc aaggaaaata ttgccaccat     3780

ttgtagacca cgtaaccttc aagtatgtgc tacttttttg tccctgtatc taactcaaat     3840

caggaactgt atttttttta atgatttgct tttgaaactt gaagtcttga aaacagtgtg     3900

atgcaattac tgctgttcta gcccccaaag agttttctgt gcaaaatctt gagaatcaat     3960

caataaagaa agatggaagg aagggagaaa ttggaatgtt ttaactgcag ccctcagaac     4020

tttagtaaca gcacaacaaa ttaaaaacaa aaacaactca tgccacagta tgtcgtcttc     4080

atgtgtcttg caatgaactg tttcagtagc caatcctctt tcttagtata tgaaaggaca     4140

gggatttttg ttcttgttgt tctcgttgtt gttttaagtt tactggggaa agtgcatttg     4200

gccaaatgaa atggtagtca agcctattgc aacaaagtta ggaagtttgt tgtttgttta     4260

ttataaacaa aaagcatgtg aaagtgcact taagatagag tttttattaa ttacttactt     4320
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attacctaga ttttaaatag acaatccaaa gtctcccctt cgtgttgcca tcatcttgtt     4380

gaatcagcca ttttatcgag gcacgtgatc agtgttgcaa cataatgaaa aagatggcta     4440

ctgtgccttg tgttacttaa tcatacagta agctgacctg gaaatgaatg aaactattac     4500

tcctaagaat tacattgtat agccccacag attaaattta attaattaat tcaaaacatg     4560

ttaaacgtta ctttcatgta ctatggaaaa gtacaagtag gtttacatta ctgatttcca     4620

gaagtaagta gtttcccctt tcctagtctt ctgtgtatgt gatgttgtta atttctttta     4680

ttgcattata aaataaaagg attatgtatt tttaactaag gtgagacatt gatatatcct     4740

tttgctacaa gctatagcta atgtgctgag cttgtgcctt ggtgattgat tgattgattg     4800

actgattgtt ttaactgatt actgtagatc aacctgatga tttgtttgtt tgaaattggc     4860

aggaaaaatg cagctttcaa atcattgggg ggagaaaaag gatgtctttc aggattattt     4920

taattaattt ttttcataat tgagacagaa ctgtttgtta tgtaccataa tgctaaataa     4980

aactgtggca cttttcacca taatttaatt tagtggaaaa agaagacaat gctttccata     5040

ttgtgataag gtaacatggg gtttttctgg gccagccttt agaacactgt tagggtacat     5100

acgctacctt gatgaaaggg accttcgtgc aactgtagtc atcttaaagg cttctcatcc     5160

actgtgcttc ttaatgtgta attaaagtga ggagaaatta aatactctga gggcgtttta     5220

tataataaat tcgtgaagaa atgtgtgctc ttca                                 5254

<210>  4
<211>  10
<212>  RNA
<213>  Homo sapiens

<400>  4
ugcaggaugg                                                              10

<210>  5
<211>  10
<212>  RNA
<213>  Homo sapiens

<400>  5
caccgaaugg                                                              10

<210>  6

11



<211>  10
<212>  RNA
<213>  Artificial

<220>
<223>  modified UBE3A first Kozak sequence

<400>  6
uuuuuuaugg                                                              10

<210>  7
<211>  10
<212>  RNA
<213>  Homo sapiens

<400>  7
agccgaauga                                                              10

<210>  8
<211>  10
<212>  RNA
<213>  Artificial

<220>
<223>  modified UBE3A second Kozak sequence

<400>  8
agcaggauga                                                              10

<210>  9
<211>  2622
<212>  DNA
<213>  Artificial

<220>
<223>  human codon-optimized UBE3A isoform 1 and isoform 3

<400>  9
atggccacag cttgtaaaag atcaggagaa cctcagtctg acgacattga agctagcagg       60

atgaagagag ccgccgcaaa gcacctgatc gaacgctact accatcagct caccgagggt      120

tgcggcaacg aagcgtgtac caacgagttc tgtgcctcct gccccacgtt cctgcggatg      180

gataacaatg ccgccgcaat caaggcgctt gaactgtata agatcaacgc caagctgtgc      240

gatccccacc cttccaagaa gggagccagc tcagcctacc tggaaaactc caagggcgcc      300

cctaacaact catgctccga gatcaagatg aataagaagg gcgcccggat tgacttcaag      360
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gatgtgacct acctgaccga ggagaaggtg tacgagatcc tggaactctg ccgagaacgg      420

gaggactact cccctctgat ccgcgtgatc ggaagagtgt tcagctccgc tgaagcgctc      480

gtgcagtcgt tcagaaaggt caagcagcac actaaggaag aactcaagtc cctgcaggcc      540

aaagatgagg ataaggacga agatgaaaaa gaaaaggccg cctgctcagc tgccgcgatg      600

gaagaagatt cagaggcctc cagcagcagg attggcgaca gctcccaggg ggacaacaac      660

ctccagaagc tgggtccaga cgatgtgtcg gtggacatcg acgccattcg gagagtgtac      720

acccgactgc tctcgaacga aaagatcgag actgcattcc tgaacgccct tgtctacctg      780

agcccgaacg tggaatgcga ccttacttac cataacgtct actcccggga cccaaactac      840

ctgaacctgt tcatcatcgt gatggaaaac cggaacctcc attcccccga gtacctggaa      900

atggccctgc ccctgttctg caaggccatg tcaaagcttc cgctggccgc acaaggaaag      960

ctgatccgct tgtggtccaa gtacaacgcg gaccagatca gacgcatgat ggaaacgttc     1020

cagcaactga ttacttacaa ggtcatctcc aatgagttca actcccggaa tcttgtgaac     1080

gacgatgatg ccattgtggc cgcctccaaa tgcctgaaga tggtctacta tgcgaacgtc     1140

gtgggcgggg aagtcgatac caaccacaac gaggaggacg acgaggaacc tatccctgag     1200

tcatcagaac tgactctgca agaactgctg ggcgaagaac gccggaacaa gaagggccca     1260

agagtcgacc cgttggaaac cgaactggga gtcaaaaccc tggactgcag aaagcctctg     1320

atcccgttcg aagagttcat caacgaaccc ctgaacgagg tgctggaaat ggacaaggac     1380

tacaccttct tcaaggtcga aaccgagaac aagttctctt tcatgacttg cccgttcatt     1440

ctgaacgcag tgaccaagaa cctgggcctc tactacgaca accgcatccg catgtacagc     1500

gaacgccgca tcaccgtgct gtactccctg gtgcaaggcc aacagctgaa cccctacctt     1560

cgcctgaaag tccgccgcga ccatatcatt gatgacgctc tcgtgcgcct tgagatgatc     1620

gcgatggaga accccgcaga tctgaagaag cagctctacg tcgagttcga aggagaacag     1680

ggggtggacg aaggaggagt gtccaaggag ttctttcagc tcgtggtgga ggaaatcttt     1740

aaccctgaca tcggaatgtt cacctatgac gaatccacaa agctgttttg gtttaacccg     1800

tcctcgttcg aaactgaggg tcaattcacc ctcatcggca ttgtgctggg actcgccatc     1860

tacaacaatt gcatcctcga cgtgcacttc ccgatggtgg tgtaccgcaa actgatgggc     1920

aaaaagggaa ccttcagaga tctgggagac tcacacccgg tgctgtacca gtcgctcaag     1980
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gacttgttgg aatacgaagg gaacgtggaa gatgatatga tgattacctt ccaaatctcg     2040

cagactgact tgtttggaaa ccctatgatg tacgacctga aggagaatgg agacaagatc     2100

ccgatcacga acgaaaaccg caaggagttc gtcaacctgt actccgacta tattctgaac     2160

aagagcgtgg agaagcagtt taaggctttc cgccggggat tccacatggt caccaacgaa     2220

agcccgctca agtacctctt tcggcccgaa gagattgaac tgctgatctg cgggtcgagg     2280

aatctggact tccaggccct tgaagagact actgagtacg acggaggcta tacccgggac     2340

tccgtgctga taagagagtt ctgggagatc gtgcactcct tcaccgatga gcagaagcgg     2400

ctgttcctcc aattcaccac cggcactgac agagcgccag tcggaggact ggggaagctg     2460

aagatgatca ttgcgaagaa cggtcccgac actgagaggt tgcccacttc ccacacttgt     2520

ttcaacgtgc tgctgctccc ggagtactcc tccaaggaga agctgaagga acggctcctg     2580

aaggccatta catacgccaa aggtttcggc atgctttaat ga                        2622

<210>  10
<211>  471
<212>  DNA
<213>  Homo sapiens

<400>  10
ggtaccaggg ccctgcgtat gagtgcaagt gggttttagg accaggatga ggcggggtgg       60

gggtgcctac ctgacgaccg accccgaccc actggacaag cacccaaccc ccattcccca      120

aattgcgcat cccctatcag agagggggag gggaaacagg atgcggcgag gcgcgtgcgc      180

actgccagct tcagcaccgc ggacagtgcc ttcgcccccg cctggcggcg cgcgccaccg      240

ccgcctcagc actgaaggcg cgctgacgtc actcgccggt cccccgcaaa ctccccttcc      300

cggccacctt ggtcgcgtcc gcgccgccgc cggcccagcc ggaccgcacc acgcgaggcg      360

cgagataggg gggcacgggc gcgaccatct gcgctgcggc gccggcgact cagcgctgcc      420

tcagtctgcg gtgggcagcg gaggagtcgt gtcgtgcctg agagcgcagt c               471

<210>  11
<211>  254
<212>  DNA
<213>  Artificial

<220>
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<223>  growth hormone polyadenylation signal

<400>  11
ctcgactgtg ccttctagtt gccagccatc tgttgtttgc ccctcccccg tgccttcctt       60

gaccctggaa ggtgccactc ccactgtcct ttcctaataa aatgaggaaa ttgcatcgca      120

ttgtctgagt aggtgtcatt ctattctggg gggtggggtg gggcaggaca gcaaggggga      180

ggattgggaa gacaacagca ggcatgctgg ggatgcggtg ggctctatgg cttctgaggc      240

ggaaagaacc agct                                                        254

<210>  12
<211>  48
<212>  DNA
<213>  Artificial

<220>
<223>  synthetic polyadenylation signal

<400>  12
aataaagagc tcagatgcat cgatcagagt gtgttggttt tttgtgtg                    48

<210>  13
<211>  143
<212>  DNA
<213>  Artificial

<220>
<223>  Simian virus 40

<400>  13
agacatgata agatacattg atgagtttgg acaaaccaca actagaatgc agtgaaaaaa       60

atgctttatt tgtgaaattt gtgatgctat tgctttattt gtaaccatta taagctgcaa      120

taaacaagtt aacaacaaca att                                              143

<210>  14
<211>  3396
<212>  DNA
<213>  Artificial

<220>
<223>  human UBE3A expression cassette

<400>  14
gaattcggta ccagggccct gcgtatgagt gcaagtgggt tttaggacca ggatgaggcg       60
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gggtgggggt gcctacctga cgaccgaccc cgacccactg gacaagcacc caacccccat      120

tccccaaatt gcgcatcccc tatcagagag ggggagggga aacaggatgc ggcgaggcgc      180

gtgcgcactg ccagcttcag caccgcggac agtgccttcg cccccgcctg gcggcgcgcg      240

ccaccgccgc ctcagcactg aaggcgcgct gacgtcactc gccggtcccc cgcaaactcc      300

ccttcccggc caccttggtc gcgtccgcgc cgccgccggc ccagccggac cgcaccacgc      360

gaggcgcgag ataggggggc acgggcgcga ccatctgcgc tgcggcgccg gcgactcagc      420

gctgcctcag tctgcggtgg gcagcggagg agtcgtgtcg tgcctgagag cgcagtctct      480

ccgatttttt atggccacag cttgtaaaag atcaggagaa cctcagtctg acgacattga      540

agctagcagg atgaagagag ccgccgcaaa gcacctgatc gaacgctact accatcagct      600

caccgagggt tgcggcaacg aagcgtgtac caacgagttc tgtgcctcct gccccacgtt      660

cctgcggatg gataacaatg ccgccgcaat caaggcgctt gaactgtata agatcaacgc      720

caagctgtgc gatccccacc cttccaagaa gggagccagc tcagcctacc tggaaaactc      780

caagggcgcc cctaacaact catgctccga gatcaagatg aataagaagg gcgcccggat      840

tgacttcaag gatgtgacct acctgaccga ggagaaggtg tacgagatcc tggaactctg      900

ccgagaacgg gaggactact cccctctgat ccgcgtgatc ggaagagtgt tcagctccgc      960

tgaagcgctc gtgcagtcgt tcagaaaggt caagcagcac actaaggaag aactcaagtc     1020

cctgcaggcc aaagatgagg ataaggacga agatgaaaaa gaaaaggccg cctgctcagc     1080

tgccgcgatg gaagaagatt cagaggcctc cagcagcagg attggcgaca gctcccaggg     1140

ggacaacaac ctccagaagc tgggtccaga cgatgtgtcg gtggacatcg acgccattcg     1200

gagagtgtac acccgactgc tctcgaacga aaagatcgag actgcattcc tgaacgccct     1260

tgtctacctg agcccgaacg tggaatgcga ccttacttac cataacgtct actcccggga     1320

cccaaactac ctgaacctgt tcatcatcgt gatggaaaac cggaacctcc attcccccga     1380

gtacctggaa atggccctgc ccctgttctg caaggccatg tcaaagcttc cgctggccgc     1440

acaaggaaag ctgatccgct tgtggtccaa gtacaacgcg gaccagatca gacgcatgat     1500

ggaaacgttc cagcaactga ttacttacaa ggtcatctcc aatgagttca actcccggaa     1560

tcttgtgaac gacgatgatg ccattgtggc cgcctccaaa tgcctgaaga tggtctacta     1620

tgcgaacgtc gtgggcgggg aagtcgatac caaccacaac gaggaggacg acgaggaacc     1680
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tatccctgag tcatcagaac tgactctgca agaactgctg ggcgaagaac gccggaacaa     1740

gaagggccca agagtcgacc cgttggaaac cgaactggga gtcaaaaccc tggactgcag     1800

aaagcctctg atcccgttcg aagagttcat caacgaaccc ctgaacgagg tgctggaaat     1860

ggacaaggac tacaccttct tcaaggtcga aaccgagaac aagttctctt tcatgacttg     1920

cccgttcatt ctgaacgcag tgaccaagaa cctgggcctc tactacgaca accgcatccg     1980

catgtacagc gaacgccgca tcaccgtgct gtactccctg gtgcaaggcc aacagctgaa     2040

cccctacctt cgcctgaaag tccgccgcga ccatatcatt gatgacgctc tcgtgcgcct     2100

tgagatgatc gcgatggaga accccgcaga tctgaagaag cagctctacg tcgagttcga     2160

aggagaacag ggggtggacg aaggaggagt gtccaaggag ttctttcagc tcgtggtgga     2220

ggaaatcttt aaccctgaca tcggaatgtt cacctatgac gaatccacaa agctgttttg     2280

gtttaacccg tcctcgttcg aaactgaggg tcaattcacc ctcatcggca ttgtgctggg     2340

actcgccatc tacaacaatt gcatcctcga cgtgcacttc ccgatggtgg tgtaccgcaa     2400

actgatgggc aaaaagggaa ccttcagaga tctgggagac tcacacccgg tgctgtacca     2460

gtcgctcaag gacttgttgg aatacgaagg gaacgtggaa gatgatatga tgattacctt     2520

ccaaatctcg cagactgact tgtttggaaa ccctatgatg tacgacctga aggagaatgg     2580

agacaagatc ccgatcacga acgaaaaccg caaggagttc gtcaacctgt actccgacta     2640

tattctgaac aagagcgtgg agaagcagtt taaggctttc cgccggggat tccacatggt     2700

caccaacgaa agcccgctca agtacctctt tcggcccgaa gagattgaac tgctgatctg     2760

cgggtcgagg aatctggact tccaggccct tgaagagact actgagtacg acggaggcta     2820

tacccgggac tccgtgctga taagagagtt ctgggagatc gtgcactcct tcaccgatga     2880

gcagaagcgg ctgttcctcc aattcaccac cggcactgac agagcgccag tcggaggact     2940

ggggaagctg aagatgatca ttgcgaagaa cggtcccgac actgagaggt tgcccacttc     3000

ccacacttgt ttcaacgtgc tgctgctccc ggagtactcc tccaaggaga agctgaagga     3060

acggctcctg aaggccatta catacgccaa aggtttcggc atgctttaat gactcgagcg     3120

gccgcgggat ccctcgagac tgtgccttct agttgccagc catctgttgt ttgcccctcc     3180

cccgtgcctt ccttgaccct ggaaggtgcc actcccactg tcctttccta ataaaatgag     3240
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gaaattgcat cgcattgtct gagtaggtgt cattctattc tggggggtgg ggtggggcag     3300

gacagcaagg gggaggattg ggaagacaac agcaggcatg ctggggatgc ggtgggctct     3360

atggcttctg aggcggaaag aaccagctga ccgcgt                               3396

<210>  15
<211>  34
<212>  PRT
<213>  Homo sapiens

<400>  15

Met Lys Arg Ala Ala Ala Lys His Leu Ile Glu Arg Tyr Tyr His Gln 
1               5                   10                  15      

Leu Thr Glu Gly Cys Gly Asn Glu Ala Cys Thr Asn Glu Phe Cys Ala 
            20                  25                  30          

Ser Cys 
        

<210>  16
<211>  57
<212>  PRT
<213>  Homo sapiens

<400>  16

Met Glu Lys Leu His Gln Cys Tyr Trp Lys Ser Gly Glu Pro Gln Ser 
1               5                   10                  15      

Asp Asp Ile Glu Ala Ser Arg Met Lys Arg Ala Ala Ala Lys His Leu 
            20                  25                  30          

Ile Glu Arg Tyr Tyr His Gln Leu Thr Glu Gly Cys Gly Asn Glu Ala 
        35                  40                  45              

Cys Thr Asn Glu Phe Cys Ala Ser Cys 
    50                  55          

<210>  17
<211>  54
<212>  PRT
<213>  Homo sapiens
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<400>  17

Met Ala Thr Ala Cys Lys Arg Ser Gly Glu Pro Gln Ser Asp Asp Ile 
1               5                   10                  15      

Glu Ala Ser Arg Met Lys Arg Ala Ala Ala Lys His Leu Ile Glu Arg 
            20                  25                  30          

Tyr Tyr His Gln Leu Thr Glu Gly Cys Gly Asn Glu Ala Cys Thr Asn 
        35                  40                  45              

Glu Phe Cys Ala Ser Cys 
    50                  

<210>  18
<211>  55
<212>  PRT
<213>  Mus musculus

<400>  18

Met Ala Thr Ala Cys Lys Arg Ser Pro Gly Glu Ser Gln Ser Glu Asp 
1               5                   10                  15      

Ile Glu Ala Ser Arg Met Lys Arg Ala Ala Ala Lys His Leu Ile Glu 
            20                  25                  30          

Arg Tyr Tyr His Gln Leu Thr Glu Gly Cys Gly Asn Glu Ala Cys Thr 
        35                  40                  45              

Asn Glu Phe Cys Ala Ser Cys 
    50                  55  

<210>  19
<211>  34
<212>  PRT
<213>  Mus musculus

<400>  19

Met Lys Arg Ala Ala Ala Lys His Leu Ile Glu Arg Tyr Tyr His Gln 
1               5                   10                  15      
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Leu Thr Glu Gly Cys Gly Asn Glu Ala Cys Thr Asn Glu Phe Cys Ala 
            20                  25                  30          

Ser Cys 
        

<210>  20
<211>  82
<212>  DNA
<213>  Artificial

<220>
<223>  codon-optimized hUBE3A

<400>  20
gaattccgga ttttttatgg ccacagcttg taaaagatca ggagaacctc agtctgacga       60

cattgaagct agcaggatga ag                                                82

<210>  21
<211>  872
<212>  PRT
<213>  Artificial

<220>
<223>  codon-optimized hUBE3A

<400>  21

Met Ala Thr Ala Cys Lys Arg Ser Gly Glu Pro Gln Ser Asp Asp Ile 
1               5                   10                  15      

Glu Ala Ser Arg Met Lys Arg Ala Ala Ala Lys His Leu Ile Glu Arg 
            20                  25                  30          

Tyr Tyr His Gln Leu Thr Glu Gly Cys Gly Asn Glu Ala Cys Thr Asn 
        35                  40                  45              

Glu Phe Cys Ala Ser Cys Pro Thr Phe Leu Arg Met Asp Asn Asn Ala 
    50                  55                  60                  

Ala Ala Ile Lys Ala Leu Glu Leu Tyr Lys Ile Asn Ala Lys Leu Cys 
65                  70                  75                  80  

Asp Pro His Pro Ser Lys Lys Gly Ala Ser Ser Ala Tyr Leu Glu Asn 
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                85                  90                  95      

Ser Lys Gly Ala Pro Asn Asn Ser Cys Ser Glu Ile Lys Met Asn Lys 
            100                 105                 110         

Lys Gly Ala Arg Ile Asp Phe Lys Asp Val Thr Tyr Leu Thr Glu Glu 
        115                 120                 125             

Lys Val Tyr Glu Ile Leu Glu Leu Cys Arg Glu Arg Glu Asp Tyr Ser 
    130                 135                 140                 

Pro Leu Ile Arg Val Ile Gly Arg Val Phe Ser Ser Ala Glu Ala Leu 
145                 150                 155                 160 

Val Gln Ser Phe Arg Lys Val Lys Gln His Thr Lys Glu Glu Leu Lys 
                165                 170                 175     

Ser Leu Gln Ala Lys Asp Glu Asp Lys Asp Glu Asp Glu Lys Glu Lys 
            180                 185                 190         

Ala Ala Cys Ser Ala Ala Ala Met Glu Glu Asp Ser Glu Ala Ser Ser 
        195                 200                 205             

Ser Arg Ile Gly Asp Ser Ser Gln Gly Asp Asn Asn Leu Gln Lys Leu 
    210                 215                 220                 

Gly Pro Asp Asp Val Ser Val Asp Ile Asp Ala Ile Arg Arg Val Tyr 
225                 230                 235                 240 

Thr Arg Leu Leu Ser Asn Glu Lys Ile Glu Thr Ala Phe Leu Asn Ala 
                245                 250                 255     

Leu Val Tyr Leu Ser Pro Asn Val Glu Cys Asp Leu Thr Tyr His Asn 
            260                 265                 270         

Val Tyr Ser Arg Asp Pro Asn Tyr Leu Asn Leu Phe Ile Ile Val Met 
        275                 280                 285             

Glu Asn Arg Asn Leu His Ser Pro Glu Tyr Leu Glu Met Ala Leu Pro 
    290                 295                 300                 
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Leu Phe Cys Lys Ala Met Ser Lys Leu Pro Leu Ala Ala Gln Gly Lys 
305                 310                 315                 320 

Leu Ile Arg Leu Trp Ser Lys Tyr Asn Ala Asp Gln Ile Arg Arg Met 
                325                 330                 335     

Met Glu Thr Phe Gln Gln Leu Ile Thr Tyr Lys Val Ile Ser Asn Glu 
            340                 345                 350         

Phe Asn Ser Arg Asn Leu Val Asn Asp Asp Asp Ala Ile Val Ala Ala 
        355                 360                 365             

Ser Lys Cys Leu Lys Met Val Tyr Tyr Ala Asn Val Val Gly Gly Glu 
    370                 375                 380                 

Val Asp Thr Asn His Asn Glu Glu Asp Asp Glu Glu Pro Ile Pro Glu 
385                 390                 395                 400 

Ser Ser Glu Leu Thr Leu Gln Glu Leu Leu Gly Glu Glu Arg Arg Asn 
                405                 410                 415     

Lys Lys Gly Pro Arg Val Asp Pro Leu Glu Thr Glu Leu Gly Val Lys 
            420                 425                 430         

Thr Leu Asp Cys Arg Lys Pro Leu Ile Pro Phe Glu Glu Phe Ile Asn 
        435                 440                 445             

Glu Pro Leu Asn Glu Val Leu Glu Met Asp Lys Asp Tyr Thr Phe Phe 
    450                 455                 460                 

Lys Val Glu Thr Glu Asn Lys Phe Ser Phe Met Thr Cys Pro Phe Ile 
465                 470                 475                 480 

Leu Asn Ala Val Thr Lys Asn Leu Gly Leu Tyr Tyr Asp Asn Arg Ile 
                485                 490                 495     

Arg Met Tyr Ser Glu Arg Arg Ile Thr Val Leu Tyr Ser Leu Val Gln 
            500                 505                 510         
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Gly Gln Gln Leu Asn Pro Tyr Leu Arg Leu Lys Val Arg Arg Asp His 
        515                 520                 525             

Ile Ile Asp Asp Ala Leu Val Arg Leu Glu Met Ile Ala Met Glu Asn 
    530                 535                 540                 

Pro Ala Asp Leu Lys Lys Gln Leu Tyr Val Glu Phe Glu Gly Glu Gln 
545                 550                 555                 560 

Gly Val Asp Glu Gly Gly Val Ser Lys Glu Phe Phe Gln Leu Val Val 
                565                 570                 575     

Glu Glu Ile Phe Asn Pro Asp Ile Gly Met Phe Thr Tyr Asp Glu Ser 
            580                 585                 590         

Thr Lys Leu Phe Trp Phe Asn Pro Ser Ser Phe Glu Thr Glu Gly Gln 
        595                 600                 605             

Phe Thr Leu Ile Gly Ile Val Leu Gly Leu Ala Ile Tyr Asn Asn Cys 
    610                 615                 620                 

Ile Leu Asp Val His Phe Pro Met Val Val Tyr Arg Lys Leu Met Gly 
625                 630                 635                 640 

Lys Lys Gly Thr Phe Arg Asp Leu Gly Asp Ser His Pro Val Leu Tyr 
                645                 650                 655     

Gln Ser Leu Lys Asp Leu Leu Glu Tyr Glu Gly Asn Val Glu Asp Asp 
            660                 665                 670         

Met Met Ile Thr Phe Gln Ile Ser Gln Thr Asp Leu Phe Gly Asn Pro 
        675                 680                 685             

Met Met Tyr Asp Leu Lys Glu Asn Gly Asp Lys Ile Pro Ile Thr Asn 
    690                 695                 700                 

Glu Asn Arg Lys Glu Phe Val Asn Leu Tyr Ser Asp Tyr Ile Leu Asn 
705                 710                 715                 720 
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Lys Ser Val Glu Lys Gln Phe Lys Ala Phe Arg Arg Gly Phe His Met 
                725                 730                 735     

Val Thr Asn Glu Ser Pro Leu Lys Tyr Leu Phe Arg Pro Glu Glu Ile 
            740                 745                 750         

Glu Leu Leu Ile Cys Gly Ser Arg Asn Leu Asp Phe Gln Ala Leu Glu 
        755                 760                 765             

Glu Thr Thr Glu Tyr Asp Gly Gly Tyr Thr Arg Asp Ser Val Leu Ile 
    770                 775                 780                 

Arg Glu Phe Trp Glu Ile Val His Ser Phe Thr Asp Glu Gln Lys Arg 
785                 790                 795                 800 

Leu Phe Leu Gln Phe Thr Thr Gly Thr Asp Arg Ala Pro Val Gly Gly 
                805                 810                 815     

Leu Gly Lys Leu Lys Met Ile Ile Ala Lys Asn Gly Pro Asp Thr Glu 
            820                 825                 830         

Arg Leu Pro Thr Ser His Thr Cys Phe Asn Val Leu Leu Leu Pro Glu 
        835                 840                 845             

Tyr Ser Ser Lys Glu Lys Leu Lys Glu Arg Leu Leu Lys Ala Ile Thr 
    850                 855                 860                 

Tyr Ala Lys Gly Phe Gly Met Leu 
865                 870         

<210>  22
<211>  13
<212>  DNA
<213>  Artificial

<220>
<223>  Kozak sequence

<400>  22
ttttttatgg cca                                                          13

<210>  23
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<211>  12
<212>  DNA
<213>  Artificial

<220>
<223>  Kozak consensus sequence

<400>  23
agcaggatga ag                                                           12

<210>  24
<211>  10
<212>  RNA
<213>  Artificial

<220>
<223>  Kozak sequence

<400>  24
gccrccaugg                                                              10

<210>  25
<211>  10
<212>  DNA
<213>  Artificial

<220>
<223>  Kozak sequence

<400>  25
agcaggatga                                                              10

<210>  26
<211>  2454
<212>  DNA
<213>  Artificial

<220>
<223>  human UBE3A isoform 3 and isoform 1

<400>  26
caccgaatgg ccacagcttg taaaagatca ggagaacctc agtctgacga cattgaagct       60

agccgaatga agcgagcagc tgcaaagcat ctaatagaac gctactacca ccagttaact      120

gagggctgtg gaaatgaagc ctgcacgaat gagttttgtg cttcctgtcc aacttttctt      180

cgtatggata ataatgcagc agctattaaa gccctcgagc tttataagat taatgcaaaa      240

ctctgtgatc ctcatccctc caagaaagga gcaagctcag cttaccttga gaactcgaaa      300
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ggtgccccca acaactcctg ctctgagata aaaatgaaca agaaaggcgc tagaattgat      360

tttaaagatg tgacttactt aacagaagag aaggtatatg aaattcttga attatgtaga      420

gaaagagagg attattcccc tttaatccgt gttattggaa gagttttttc tagtgctgag      480

gcattggtac agagcttccg gaaagttaaa caacacacca aggaagaact gaaatctctt      540

caagcaaaag atgaagacaa agatgaagat gaaaaggaaa aagctgcatg ttctgctgct      600

gctatggaag aagactcaga agcatcttcc tcaaggatag gtgatagctc acagggagac      660

aacaatttgc aaaaattagg ccctgatgat gtgtctgtgg atattgatgc cattagaagg      720

gtctacacca gattgctctc taatgaaaaa attgaaactg cctttctcaa tgcacttgta      780

tatttgtcac ctaacgtgga atgtgacttg acgtatcaca atgtatactc tcgagatcct      840

aattatctga atttgttcat tatcgtaatg gagaatagaa atctccacag tcctgaatat      900

ctggaaatgg ctttgccatt attttgcaaa gcgatgagca agctacccct tgcagcccaa      960

ggaaaactga tcagactgtg gtctaaatac aatgcagacc agattcggag aatgatggag     1020

acatttcagc aacttattac ttataaagtc ataagcaatg aatttaacag tcgaaatcta     1080

gtgaatgatg atgatgccat tgttgctgct tcgaagtgct tgaaaatggt ttactatgca     1140

aatgtagtgg gaggggaagt ggacacaaat cacaatgaag aagatgatga agagcccatc     1200

cctgagtcca gcgagctgac acttcaggaa cttttgggag aagaaagaag aaacaagaaa     1260

ggtcctcgag tggaccccct ggaaactgaa cttggtgtta aaaccctgga ttgtcgaaaa     1320

ccacttatcc cttttgaaga gtttattaat gaaccactga atgaggttct agaaatggat     1380

aaagattata cttttttcaa agtagaaaca gagaacaaat tctcttttat gacatgtccc     1440

tttatattga atgctgtcac aaagaatttg ggattatatt atgacaatag aattcgcatg     1500

tacagtgaac gaagaatcac tgttctctac agcttagttc aaggacagca gttgaatcca     1560

tatttgagac tcaaagttag acgtgaccat atcatagatg atgcacttgt ccggctagag     1620

atgatcgcta tggaaaatcc tgcagacttg aagaagcagt tgtatgtgga atttgaagga     1680

gaacaaggag ttgatgaggg aggtgtttcc aaagaatttt ttcagctggt tgtggaggaa     1740

atcttcaatc cagatattgg tatgttcaca tacgatgaat ctacaaaatt gttttggttt     1800

aatccatctt cttttgaaac tgagggtcag tttactctga ttggcatagt actgggtctg     1860
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gctatttaca ataactgtat actggatgta cattttccca tggttgtcta caggaagcta     1920

atggggaaaa aaggaacttt tcgtgacttg ggagactctc acccagttct atatcagagt     1980

ttaaaagatt tattggagta tgaagggaat gtggaagatg acatgatgat cactttccag     2040

atatcacaga cagatctttt tggtaaccca atgatgtatg atctaaagga aaatggtgat     2100

aaaattccaa ttacaaatga aaacaggaag gaatttgtca atctttattc tgactacatt     2160

ctcaataaat cagtagaaaa acagttcaag gcttttcgga gaggttttca tatggtgacc     2220

aatgaatctc ccttaaagta cttattcaga ccagaagaaa ttgaattgct tatatgtgga     2280

agccggaatc tagatttcca agcactagaa gaaactacag aatatgacgg tggctatacc     2340

agggactctg ttctgattag ggagttctgg gaaatcgttc attcatttac agatgaacag     2400

aaaagactct tcttgcagtt tacaacgggc acagacagag cacctgtggg agga           2454

<210>  27
<211>  2454
<212>  DNA
<213>  Artificial

<220>
<223>  human UBE3A isoform 3 and isoform 1

<400>  27
ttttttatgg ccacagcttg taaaagatca ggagaacctc agtctgacga cattgaagct       60

agcaggatga agcgagcagc tgcaaagcat ctaatagaac gctactacca ccagttaact      120

gagggctgtg gaaatgaagc ctgcacgaat gagttttgtg cttcctgtcc aacttttctt      180

cgtatggata ataatgcagc agctattaaa gccctcgagc tttataagat taatgcaaaa      240

ctctgtgatc ctcatccctc caagaaagga gcaagctcag cttaccttga gaactcgaaa      300

ggtgccccca acaactcctg ctctgagata aaaatgaaca agaaaggcgc tagaattgat      360

tttaaagatg tgacttactt aacagaagag aaggtatatg aaattcttga attatgtaga      420

gaaagagagg attattcccc tttaatccgt gttattggaa gagttttttc tagtgctgag      480

gcattggtac agagcttccg gaaagttaaa caacacacca aggaagaact gaaatctctt      540

caagcaaaag atgaagacaa agatgaagat gaaaaggaaa aagctgcatg ttctgctgct      600

gctatggaag aagactcaga agcatcttcc tcaaggatag gtgatagctc acagggagac      660

aacaatttgc aaaaattagg ccctgatgat gtgtctgtgg atattgatgc cattagaagg      720
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gtctacacca gattgctctc taatgaaaaa attgaaactg cctttctcaa tgcacttgta      780

tatttgtcac ctaacgtgga atgtgacttg acgtatcaca atgtatactc tcgagatcct      840

aattatctga atttgttcat tatcgtaatg gagaatagaa atctccacag tcctgaatat      900

ctggaaatgg ctttgccatt attttgcaaa gcgatgagca agctacccct tgcagcccaa      960

ggaaaactga tcagactgtg gtctaaatac aatgcagacc agattcggag aatgatggag     1020

acatttcagc aacttattac ttataaagtc ataagcaatg aatttaacag tcgaaatcta     1080

gtgaatgatg atgatgccat tgttgctgct tcgaagtgct tgaaaatggt ttactatgca     1140

aatgtagtgg gaggggaagt ggacacaaat cacaatgaag aagatgatga agagcccatc     1200

cctgagtcca gcgagctgac acttcaggaa cttttgggag aagaaagaag aaacaagaaa     1260

ggtcctcgag tggaccccct ggaaactgaa cttggtgtta aaaccctgga ttgtcgaaaa     1320

ccacttatcc cttttgaaga gtttattaat gaaccactga atgaggttct agaaatggat     1380

aaagattata cttttttcaa agtagaaaca gagaacaaat tctcttttat gacatgtccc     1440

tttatattga atgctgtcac aaagaatttg ggattatatt atgacaatag aattcgcatg     1500

tacagtgaac gaagaatcac tgttctctac agcttagttc aaggacagca gttgaatcca     1560

tatttgagac tcaaagttag acgtgaccat atcatagatg atgcacttgt ccggctagag     1620

atgatcgcta tggaaaatcc tgcagacttg aagaagcagt tgtatgtgga atttgaagga     1680

gaacaaggag ttgatgaggg aggtgtttcc aaagaatttt ttcagctggt tgtggaggaa     1740

atcttcaatc cagatattgg tatgttcaca tacgatgaat ctacaaaatt gttttggttt     1800

aatccatctt cttttgaaac tgagggtcag tttactctga ttggcatagt actgggtctg     1860

gctatttaca ataactgtat actggatgta cattttccca tggttgtcta caggaagcta     1920

atggggaaaa aaggaacttt tcgtgacttg ggagactctc acccagttct atatcagagt     1980

ttaaaagatt tattggagta tgaagggaat gtggaagatg acatgatgat cactttccag     2040

atatcacaga cagatctttt tggtaaccca atgatgtatg atctaaagga aaatggtgat     2100

aaaattccaa ttacaaatga aaacaggaag gaatttgtca atctttattc tgactacatt     2160

ctcaataaat cagtagaaaa acagttcaag gcttttcgga gaggttttca tatggtgacc     2220

aatgaatctc ccttaaagta cttattcaga ccagaagaaa ttgaattgct tatatgtgga     2280
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agccggaatc tagatttcca agcactagaa gaaactacag aatatgacgg tggctatacc     2340

agggactctg ttctgattag ggagttctgg gaaatcgttc attcatttac agatgaacag     2400

aaaagactct tcttgcagtt tacaacgggc acagacagag cacctgtggg agga           2454
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