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                               SEQUENCE LISTING

<110> SHIRE HUMAN GENETIC THERAPIES, INC.
      MASSACHUSETTS INSTITUTE OF TECHNOLOGY

<120> LIPID FORMULATIONS FOR DELIVERY OF MESSENGER RNA

<130> 2006685-0687

<140>
<141>

<150> 61/953,516
<151> 2014-03-14

<150> 61/894,299
<151> 2013-10-22

<160> 15    

<170> PatentIn version 3.5

<210> 1
<211> 1632
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
<221> Variation
<222> (1527)..(1527)
<223> /replace=" "

<220>
<221> Variation
<222> (1627)..(1627)
<223> /replace=" "

<220>
<221> misc_feature
<222> (1)..(1632)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<400> 1
ggacagaucg ccuggagacg ccauccacgc uguuuugacc uccauagaag acaccgggac       60

cgauccagcc uccgcggccg ggaacggugc auuggaacgc ggauuccccg ugccaagagu      120

gacucaccgu ccuugacacg augcagcgcg ugaacaugau cauggcagaa ucaccaggcc      180

ucaucaccau cugccuuuua ggauaucuac ucagugcuga auguacaguu uuucuugauc      240

augaaaacgc caacaaaauu cugaggcgga gaaggaggua uaauucaggu aaauuggaag      300

aguuuguuca agggaaccuu gagagagaau guauggaaga aaaguguagu uuugaagaag      360

cacgagaagu uuuugaaaac acugaaagaa caacugaauu uuggaagcag uauguugaug      420

gagaucagug ugaguccaau ccauguuuaa auggcggcag uugcaaggau gacauuaauu      480

ccuaugaaug uugguguccc uuuggauuug aaggaaagaa cugugaauua gauguaacau      540
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guaacauuaa gaauggcaga ugcgagcagu uuuguaaaaa uagugcugau aacaaggugg      600

uuugcuccug uacugaggga uaucgacuug cagaaaacca gaaguccugu gaaccagcag      660

ugccauuucc auguggaaga guuucuguuu cacaaacuuc uaagcucacc cgugcugagg      720

cuguuuuucc ugauguggac uauguaaauu cuacugaagc ugaaaccauu uuggauaaca      780

ucacucaaag cacccaauca uuuaaugacu ucacucgggu uguuggugga gaagaugcca      840

aaccagguca auucccuugg cagguuguuu ugaaugguaa aguugaugca uucuguggag      900

gcucuaucgu uaaugaaaaa uggauuguaa cugcugccca cuguguugaa acugguguua      960

aaauuacagu ugucgcaggu gaacauaaua uugaggagac agaacauaca gagcaaaagc     1020

gaaaugugau ucgaauuauu ccucaccaca acuacaaugc agcuauuaau aaguacaacc     1080

augacauugc ccuucuggaa cuggacgaac ccuuagugcu aaacagcuac guuacaccua     1140

uuugcauugc ugacaaggaa uacacgaaca ucuuccucaa auuuggaucu ggcuauguaa     1200

guggcugggg aagagucuuc cacaaaggga gaucagcuuu aguucuucag uaccuuagag     1260

uuccacuugu ugaccgagcc acaugucuuc gaucuacaaa guucaccauc uauaacaaca     1320

uguucugugc uggcuuccau gaaggaggua gagauucaug ucaaggagau agugggggac     1380

cccauguuac ugaaguggaa gggaccaguu ucuuaacugg aauuauuagc uggggugaag     1440

agugugcaau gaaaggcaaa uauggaauau auaccaaggu aucccgguau gucaacugga     1500

uuaaggaaaa aacaaagcuc acuuaacggg uggcaucccu gugaccccuc cccagugccu     1560

cuccuggccc uggaaguugc cacuccagug cccaccagcc uuguccuaau aaaauuaagu     1620

ugcaucaaag cu                                                         1632

<210> 2
<211> 1485
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
<221> Variation
<222> (1380)..(1380)
<223> /replace=" "

<220>
<221> Variation
<222> (1480)..(1480)
<223> /replace=" "

<220>
<221> misc_feature
<222> (1)..(1485)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"
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<400> 2
ggacagaucg ccuggagacg ccauccacgc uguuuugacc uccauagaag acaccgggac       60

cgauccagcc uccgcggccg ggaacggugc auuggaacgc ggauuccccg ugccaagagu      120

gacucaccgu ccuugacacg augagcagca agggcagcgu ggugcuggcc uacagcggcg      180

gccuggacac cagcugcauc cugguguggc ugaaggagca gggcuacgac gugaucgccu      240

accuggccaa caucggccag aaggaggacu ucgaggaggc ccgcaagaag gcccugaagc      300

ugggcgccaa gaagguguuc aucgaggacg ugagccgcga guucguggag gaguucaucu      360

ggcccgccau ccagagcagc gcccuguacg aggaccgcua ccugcugggc accagccugg      420

cccgccccug caucgcccgc aagcaggugg agaucgccca gcgcgagggc gccaaguacg      480

ugagccacgg cgccaccggc aagggcaacg accaggugcg cuucgagcug agcugcuaca      540

gccuggcccc ccagaucaag gugaucgccc ccuggcgcau gcccgaguuc uacaaccgcu      600

ucaagggccg caacgaccug auggaguacg ccaagcagca cggcaucccc auccccguga      660

cccccaagaa ccccuggagc auggacgaga accugaugca caucagcuac gaggccggca      720

uccuggagaa ccccaagaac caggcccccc ccggccugua caccaagacc caggaccccg      780

ccaaggcccc caacaccccc gacauccugg agaucgaguu caagaagggc gugcccguga      840

aggugaccaa cgugaaggac ggcaccaccc accagaccag ccuggagcug uucauguacc      900

ugaacgaggu ggccggcaag cacggcgugg gccgcaucga caucguggag aaccgcuuca      960

ucggcaugaa gagccgcggc aucuacgaga cccccgccgg caccauccug uaccacgccc     1020

accuggacau cgaggccuuc accauggacc gcgaggugcg caagaucaag cagggccugg     1080

gccugaaguu cgccgagcug guguacaccg gcuucuggca cagccccgag ugcgaguucg     1140

ugcgccacug caucgccaag agccaggagc gcguggaggg caaggugcag gugagcgugc     1200

ugaagggcca gguguacauc cugggccgcg agagcccccu gagccuguac aacgaggagc     1260

uggugagcau gaacgugcag ggcgacuacg agcccaccga cgccaccggc uucaucaaca     1320

ucaacagccu gcgccugaag gaguaccacc gccugcagag caaggugacc gccaagugac     1380

ggguggcauc ccugugaccc cuccccagug ccucuccugg cccuggaagu ugccacucca     1440

gugcccacca gccuuguccu aauaaaauua aguugcauca aagcu                     1485

<210> 3
<211> 1899
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
<221> Variation
<222> (1794)..(1794)
<223> /replace=" "
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<220>
<221> Variation
<222> (1894)..(1894)
<223> /replace=" "

<220>
<221> misc_feature
<222> (1)..(1899)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<400> 3
ggacagaucg ccuggagacg ccauccacgc uguuuugacc uccauagaag acaccgggac       60

cgauccagcc uccgcggccg ggaacggugc auuggaacgc ggauuccccg ugccaagagu      120

gacucaccgu ccuugacacg auggaagaug ccaaaaacau uaagaagggc ccagcgccau      180

ucuacccacu cgaagacggg accgccggcg agcagcugca caaagccaug aagcgcuacg      240

cccuggugcc cggcaccauc gccuuuaccg acgcacauau cgagguggac auuaccuacg      300

ccgaguacuu cgagaugagc guucggcugg cagaagcuau gaagcgcuau gggcugaaua      360

caaaccaucg gaucguggug ugcagcgaga auagcuugca guucuucaug cccguguugg      420

gugcccuguu caucggugug gcuguggccc cagcuaacga caucuacaac gagcgcgagc      480

ugcugaacag caugggcauc agccagccca ccgucguauu cgugagcaag aaagggcugc      540

aaaagauccu caacgugcaa aagaagcuac cgaucauaca aaagaucauc aucauggaua      600

gcaagaccga cuaccagggc uuccaaagca uguacaccuu cgugacuucc cauuugccac      660

ccggcuucaa cgaguacgac uucgugcccg agagcuucga ccgggacaaa accaucgccc      720

ugaucaugaa caguaguggc aguaccggau ugcccaaggg cguagcccua ccgcaccgca      780

ccgcuugugu ccgauucagu caugcccgcg accccaucuu cggcaaccag aucauccccg      840

acaccgcuau ccucagcgug gugccauuuc accacggcuu cggcauguuc accacgcugg      900

gcuacuugau cugcggcuuu cgggucgugc ucauguaccg cuucgaggag gagcuauucu      960

ugcgcagcuu gcaagacuau aagauucaau cugcccugcu ggugcccaca cuauuuagcu     1020

ucuucgcuaa gagcacucuc aucgacaagu acgaccuaag caacuugcac gagaucgcca     1080

gcggcggggc gccgcucagc aaggagguag gugaggccgu ggccaaacgc uuccaccuac     1140

caggcauccg ccagggcuac ggccugacag aaacaaccag cgccauucug aucacccccg     1200

aaggggacga caagccuggc gcaguaggca agguggugcc cuucuucgag gcuaaggugg     1260

uggacuugga caccgguaag acacugggug ugaaccagcg cggcgagcug ugcguccgug     1320

gccccaugau caugagcggc uacguuaaca accccgaggc uacaaacgcu cucaucgaca     1380

aggacggcug gcugcacagc ggcgacaucg ccuacuggga cgaggacgag cacuucuuca     1440

ucguggaccg gcugaagagc cugaucaaau acaagggcua ccagguagcc ccagccgaac     1500

uggagagcau ccugcugcaa caccccaaca ucuucgacgc cggggucgcc ggccugcccg     1560

acgacgaugc cggcgagcug cccgccgcag ucgucgugcu ggaacacggu aaaaccauga     1620

ccgagaagga gaucguggac uauguggcca gccagguuac aaccgccaag aagcugcgcg     1680
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gugguguugu guucguggac gaggugccua aaggacugac cggcaaguug gacgcccgca     1740

agauccgcga gauucucauu aaggccaaga agggcggcaa gaucgccgug uaacgggugg     1800

caucccugug accccucccc agugccucuc cuggcccugg aaguugccac uccagugccc     1860

accagccuug uccuaauaaa auuaaguugc aucaaagcu                            1899

<210> 4
<211> 1131
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
<221> Variation
<222> (1026)..(1026)
<223> /replace=" "

<220>
<221> Variation
<222> (1126)..(1126)
<223> /replace=" "

<220>
<221> misc_feature
<222> (1)..(1131)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<400> 4
ggacagaucg ccuggagacg ccauccacgc uguuuugacc uccauagaag acaccgggac       60

cgauccagcc uccgcggccg ggaacggugc auuggaacgc ggauuccccg ugccaagagu      120

gacucaccgu ccuugacacg auggccauga gcagcggagg cagcggcgga ggagugcccg      180

agcaggagga cagcgugcug uucaggagag gcaccggcca gagcgaugac agcgauaucu      240

gggacgauac cgcucugauc aaggccuacg acaaggccgu ggccagcuuc aagcacgccc      300

ugaaaaacgg cgacaucugc gagaccagcg gcaagcccaa gacaaccccc aagagaaagc      360

ccgccaagaa gaauaagagc cagaaaaaga acaccgccgc cagccugcag caguggaagg      420

ugggcgacaa gugcagcgcc aucuggagcg aggacggcug caucuacccc gccaccaucg      480

ccagcaucga cuucaagaga gagaccugcg uggucgugua caccggcuac ggcaacagag      540

aggagcagaa ccugagcgac cugcugagcc ccauuuguga gguggccaau aacaucgaac      600

agaacgccca ggagaacgag aaugaaagcc aggugagcac cgacgagagc gagaacagca      660

gaucuccugg caacaagagc gacaacauca agccuaaguc ugccccuugg aacagcuucc      720

ugcccccucc uccacccaug cccggaccca gacugggacc cggaaaaccu ggccugaagu      780

ucaacggacc accucccccu ccaccuccuc ccccaccuca ucuccugagc ugcuggcugc      840

cacccuuccc cagcggaccc ccuaucaucc caccaccccc ucccaucugc cccgacagcc      900
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uggacgacgc cgaugcccug ggcagcaugc ugaucagcug guacaugagc ggcuaccaca      960

caggauacua caugggcuuc agacagaacc agaaggaggg cagaugcucc cacucccuga     1020

acugacgggu ggcaucccug ugaccccucc ccagugccuc uccuggcccu ggaaguugcc     1080

acuccagugc ccaccagccu uguccuaaua aaauuaaguu gcaucaaagc u              1131

<210> 5
<211> 140
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 5
ggacagaucg ccuggagacg ccauccacgc uguuuugacc uccauagaag acaccgggac       60

cgauccagcc uccgcggccg ggaacggugc auuggaacgc ggauuccccg ugccaagagu      120

gacucaccgu ccuugacacg                                                  140

<210> 6
<211> 105
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 6
cggguggcau cccugugacc ccuccccagu gccucuccug gcccuggaag uugccacucc       60

agugcccacc agccuugucc uaauaaaauu aaguugcauc aagcu                      105

<210> 7
<211> 105
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 7
ggguggcauc ccugugaccc cuccccagug ccucuccugg cccuggaagu ugccacucca       60

gugcccacca gccuuguccu aauaaaauua aguugcauca aagcu                      105

<210> 8
<211> 4719
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
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      polynucleotide"

<220>
<221> Variation
<222> (4614)..(4614)
<223> /replace=" "

<220>
<221> Variation
<222> (4714)..(4714)
<223> /replace=" "

<220>
<221> misc_feature
<222> (1)..(4719)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<400> 8
ggacagaucg ccuggagacg ccauccacgc uguuuugacc uccauagaag acaccgggac       60

cgauccagcc uccgcggccg ggaacggugc auuggaacgc ggauuccccg ugccaagagu      120

gacucaccgu ccuugacacg augcagcggu ccccgcucga aaaggccagu gucgugucca      180

aacucuucuu cucauggacu cggccuaucc uuagaaaggg guaucggcag aggcuugagu      240

ugucugacau cuaccagauc cccucgguag auucggcgga uaaccucucg gagaagcucg      300

aacgggaaug ggaccgcgaa cucgcgucua agaaaaaccc gaagcucauc aacgcacuga      360

gaaggugcuu cuucuggcgg uucauguucu acgguaucuu cuuguaucuc ggggagguca      420

caaaagcagu ccaaccccug uuguuggguc gcauuaucgc cucguacgac cccgauaaca      480

aagaagaacg gagcaucgcg aucuaccucg ggaucggacu guguuugcuu uucaucguca      540

gaacacuuuu guugcaucca gcaaucuucg gccuccauca caucgguaug cagaugcgaa      600

ucgcuauguu uagcuugauc uacaaaaaga cacugaaacu cucgucgcgg guguuggaua      660

agauuuccau cggucaguug gugucccugc uuaguaauaa ccucaacaaa uucgaugagg      720

gacuggcgcu ggcacauuuc guguggauug ccccguugca agucgcccuu uugaugggcc      780

uuauuuggga gcuguugcag gcaucugccu uuuguggccu gggauuucug auuguguugg      840

cauuguuuca ggcugggcuu gggcggauga ugaugaagua ucgcgaccag agagcgggua      900

aaaucucgga aagacucguc aucacuucgg aaaugaucga aaacauccag ucggucaaag      960

ccuauugcug ggaagaagcu auggagaaga ugauugaaaa ccuccgccaa acugagcuga     1020

aacugacccg caaggcggcg uauguccggu auuucaauuc gucagcguuc uucuuuuccg     1080

gguucuucgu ugucuuucuc ucgguuuugc cuuaugccuu gauuaagggg auuauccucc     1140

gcaagauuuu caccacgauu ucguucugca uuguauugcg cauggcagug acacggcaau     1200

uuccgugggc cgugcagaca ugguaugacu cgcuuggagc gaucaacaaa auccaagacu     1260

ucuugcaaaa gcaagaguac aagacccugg aguacaaucu uacuacuacg gagguaguaa     1320

uggagaaugu gacggcuuuu ugggaagagg guuuuggaga acuguuugag aaagcaaagc     1380

agaauaacaa caaccgcaag accucaaaug gggacgauuc ccuguuuuuc ucgaacuucu     1440
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cccugcucgg aacacccgug uugaaggaca ucaauuucaa gauugagagg ggacagcuuc     1500

ucgcgguagc gggaagcacu ggugcgggaa aaacuagccu cuugauggug auuauggggg     1560

agcuugagcc cagcgagggg aagauuaaac acuccgggcg uaucucauuc uguagccagu     1620

uuucauggau caugcccgga accauuaaag agaacaucau uuucggagua uccuaugaug     1680

aguaccgaua cagaucgguc auuaaggcgu gccaguugga agaggacauu ucuaaguucg     1740

ccgagaagga uaacaucguc uugggagaag gggguauuac auugucggga gggcagcgag     1800

cgcggaucag ccucgcgaga gcgguauaca aagaugcaga uuuguaucug cuugauucac     1860

cguuuggaua ccucgacgua uugacagaaa aagaaaucuu cgagucgugc guguguaaac     1920

uuauggcuaa uaagacgaga auccugguga caucaaaaau ggaacaccuu aagaaggcgg     1980

acaagauccu gauccuccac gaaggaucgu ccuacuuuua cggcacuuuc ucagaguugc     2040

aaaacuugca gccggacuuc ucaagcaaac ucauggggug ugacucauuc gaccaguuca     2100

gcgcggaacg gcggaacucg aucuugacgg aaacgcugca ccgauucucg cuugagggug     2160

augccccggu aucguggacc gagacaaaga agcagucguu uaagcagaca ggagaauuug     2220

gugagaaaag aaagaacagu aucuugaauc cuauuaacuc aauucgcaag uucucaaucg     2280

uccagaaaac uccacugcag augaauggaa uugaagagga uucggacgaa ccccuggagc     2340

gcaggcuuag ccucgugccg gauucagagc aaggggaggc cauucuuccc cggauuucgg     2400

ugauuucaac cggaccuaca cuucaggcga ggcgaaggca auccgugcuc aaccucauga     2460

cgcauucggu aaaccagggg caaaacauuc accgcaaaac gacggccuca acgagaaaag     2520

ugucacuugc accccaggcg aauuugacug aacucgacau cuacagccgu aggcuuucgc     2580

aagaaaccgg acuugagauc agcgaagaaa ucaaugaaga agauuugaaa gaguguuucu     2640

uugaugacau ggaaucaauc ccagcgguga caacguggaa cacauacuug cguuacauca     2700

cggugcacaa guccuugauu uucguccuca ucuggugucu cgugaucuuu cucgcugagg     2760

ucgcagcguc acuugugguc cucuggcugc uugguaauac gcccuugcaa gacaaaggca     2820

auucuacaca cucaagaaac aauuccuaug ccgugauuau cacuucuaca agcucguauu     2880

acguguuuua caucuacgua ggaguggccg acacucugcu cgcgaugggu uucuuccgag     2940

gacucccacu cguucacacg cuuaucacug ucuccaagau ucuccaccau aagaugcuuc     3000

auagcguacu gcaggcuccc auguccaccu ugaauacgcu caaggcggga gguauuuuga     3060

aucgcuucuc aaaagauauu gcaauuuugg augaccuucu gccccugacg aucuucgacu     3120

ucauccaguu guugcugauc gugauugggg cuauugcagu agucgcuguc cuccagccuu     3180

acauuuuugu cgcgaccguu ccggugaucg uggcguuuau caugcugcgg gccuauuucu     3240

ugcagacguc acagcagcuu aagcaacugg agucugaagg gaggucgccu aucuuuacgc     3300

aucuugugac caguuugaag ggauugugga cguugcgcgc cuuuggcagg cagcccuacu     3360

uugaaacacu guuccacaaa gcgcugaauc uccauacggc aaauugguuu uuguauuuga     3420

guacccuccg augguuucag augcgcauug agaugauuuu ugugaucuuc uuuaucgcgg     3480
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ugacuuuuau cuccaucuug accacgggag agggcgaggg acgggucggu auuauccuga     3540

cacucgccau gaacauuaug agcacuuugc agugggcagu gaacagcucg auugaugugg     3600

auagccugau gagguccguu ucgagggucu uuaaguucau cgacaugccg acggagggaa     3660

agcccacaaa aaguacgaaa cccuauaaga augggcaauu gaguaaggua augaucaucg     3720

agaacaguca cgugaagaag gaugacaucu ggccuagcgg gggucagaug accgugaagg     3780

accugacggc aaaauacacc gagggaggga acgcaauccu ugaaaacauc ucguucagca     3840

uuagccccgg ucagcgugug ggguugcucg ggaggaccgg gucaggaaaa ucgacguugc     3900

ugucggccuu cuugagacuu cugaauacag agggugagau ccagaucgac ggcguuucgu     3960

gggauagcau caccuugcag caguggcgga aagcguuugg aguaaucccc caaaaggucu     4020

uuaucuuuag cggaaccuuc cgaaagaauc ucgauccuua ugaacagugg ucagaucaag     4080

agauuuggaa agucgcggac gagguuggcc uucggagugu aaucgagcag uuuccgggaa     4140

aacucgacuu uguccuugua gaugggggau gcguccuguc gcaugggcac aagcagcuca     4200

ugugccuggc gcgauccguc cucucuaaag cgaaaauucu ucucuuggau gaaccuucgg     4260

cccaucugga cccgguaacg uaucagauca ucagaaggac acuuaagcag gcguuugccg     4320

acugcacggu gauucucugu gagcaucgua ucgaggccau gcucgaaugc cagcaauuuc     4380

uugucaucga agagaauaag guccgccagu acgacuccau ccagaagcug cuuaaugaga     4440

gaucauuguu ccggcaggcg auuucaccau ccgauagggu gaaacuuuuu ccacacagaa     4500

auucgucgaa gugcaagucc aaaccgcaga ucgcggccuu gaaagaagag acugaagaag     4560

aaguucaaga cacgcgucuu caccaucacc aucaccauca ccaucaccau uaacgggugg     4620

caucccugug accccucccc agugccucuc cuggcccugg aaguugccac uccagugccc     4680

accagccuug uccuaauaaa auuaaguugc aucaaagcu                            4719

<210> 9
<211> 4689
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
<221> Variation
<222> (4584)..(4584)
<223> /replace=" "

<220>
<221> Variation
<222> (4684)..(4684)
<223> /replace=" "

<220>
<221> misc_feature
<222> (1)..(4689)
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<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<400> 9
ggacagaucg ccuggagacg ccauccacgc uguuuugacc uccauagaag acaccgggac       60

cgauccagcc uccgcggccg ggaacggugc auuggaacgc ggauuccccg ugccaagagu      120

gacucaccgu ccuugacacg augcagcggu ccccgcucga aaaggccagu gucgugucca      180

aacucuucuu cucauggacu cggccuaucc uuagaaaggg guaucggcag aggcuugagu      240

ugucugacau cuaccagauc cccucgguag auucggcgga uaaccucucg gagaagcucg      300

aacgggaaug ggaccgcgaa cucgcgucua agaaaaaccc gaagcucauc aacgcacuga      360

gaaggugcuu cuucuggcgg uucauguucu acgguaucuu cuuguaucuc ggggagguca      420

caaaagcagu ccaaccccug uuguuggguc gcauuaucgc cucguacgac cccgauaaca      480

aagaagaacg gagcaucgcg aucuaccucg ggaucggacu guguuugcuu uucaucguca      540

gaacacuuuu guugcaucca gcaaucuucg gccuccauca caucgguaug cagaugcgaa      600

ucgcuauguu uagcuugauc uacaaaaaga cacugaaacu cucgucgcgg guguuggaua      660

agauuuccau cggucaguug gugucccugc uuaguaauaa ccucaacaaa uucgaugagg      720

gacuggcgcu ggcacauuuc guguggauug ccccguugca agucgcccuu uugaugggcc      780

uuauuuggga gcuguugcag gcaucugccu uuuguggccu gggauuucug auuguguugg      840

cauuguuuca ggcugggcuu gggcggauga ugaugaagua ucgcgaccag agagcgggua      900

aaaucucgga aagacucguc aucacuucgg aaaugaucga aaacauccag ucggucaaag      960

ccuauugcug ggaagaagcu auggagaaga ugauugaaaa ccuccgccaa acugagcuga     1020

aacugacccg caaggcggcg uauguccggu auuucaauuc gucagcguuc uucuuuuccg     1080

gguucuucgu ugucuuucuc ucgguuuugc cuuaugccuu gauuaagggg auuauccucc     1140

gcaagauuuu caccacgauu ucguucugca uuguauugcg cauggcagug acacggcaau     1200

uuccgugggc cgugcagaca ugguaugacu cgcuuggagc gaucaacaaa auccaagacu     1260

ucuugcaaaa gcaagaguac aagacccugg aguacaaucu uacuacuacg gagguaguaa     1320

uggagaaugu gacggcuuuu ugggaagagg guuuuggaga acuguuugag aaagcaaagc     1380

agaauaacaa caaccgcaag accucaaaug gggacgauuc ccuguuuuuc ucgaacuucu     1440

cccugcucgg aacacccgug uugaaggaca ucaauuucaa gauugagagg ggacagcuuc     1500

ucgcgguagc gggaagcacu ggugcgggaa aaacuagccu cuugauggug auuauggggg     1560

agcuugagcc cagcgagggg aagauuaaac acuccgggcg uaucucauuc uguagccagu     1620

uuucauggau caugcccgga accauuaaag agaacaucau uuucggagua uccuaugaug     1680

aguaccgaua cagaucgguc auuaaggcgu gccaguugga agaggacauu ucuaaguucg     1740

ccgagaagga uaacaucguc uugggagaag gggguauuac auugucggga gggcagcgag     1800

cgcggaucag ccucgcgaga gcgguauaca aagaugcaga uuuguaucug cuugauucac     1860

cguuuggaua ccucgacgua uugacagaaa aagaaaucuu cgagucgugc guguguaaac     1920
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uuauggcuaa uaagacgaga auccugguga caucaaaaau ggaacaccuu aagaaggcgg     1980

acaagauccu gauccuccac gaaggaucgu ccuacuuuua cggcacuuuc ucagaguugc     2040

aaaacuugca gccggacuuc ucaagcaaac ucauggggug ugacucauuc gaccaguuca     2100

gcgcggaacg gcggaacucg aucuugacgg aaacgcugca ccgauucucg cuugagggug     2160

augccccggu aucguggacc gagacaaaga agcagucguu uaagcagaca ggagaauuug     2220

gugagaaaag aaagaacagu aucuugaauc cuauuaacuc aauucgcaag uucucaaucg     2280

uccagaaaac uccacugcag augaauggaa uugaagagga uucggacgaa ccccuggagc     2340

gcaggcuuag ccucgugccg gauucagagc aaggggaggc cauucuuccc cggauuucgg     2400

ugauuucaac cggaccuaca cuucaggcga ggcgaaggca auccgugcuc aaccucauga     2460

cgcauucggu aaaccagggg caaaacauuc accgcaaaac gacggccuca acgagaaaag     2520

ugucacuugc accccaggcg aauuugacug aacucgacau cuacagccgu aggcuuucgc     2580

aagaaaccgg acuugagauc agcgaagaaa ucaaugaaga agauuugaaa gaguguuucu     2640

uugaugacau ggaaucaauc ccagcgguga caacguggaa cacauacuug cguuacauca     2700

cggugcacaa guccuugauu uucguccuca ucuggugucu cgugaucuuu cucgcugagg     2760

ucgcagcguc acuugugguc cucuggcugc uugguaauac gcccuugcaa gacaaaggca     2820

auucuacaca cucaagaaac aauuccuaug ccgugauuau cacuucuaca agcucguauu     2880

acguguuuua caucuacgua ggaguggccg acacucugcu cgcgaugggu uucuuccgag     2940

gacucccacu cguucacacg cuuaucacug ucuccaagau ucuccaccau aagaugcuuc     3000

auagcguacu gcaggcuccc auguccaccu ugaauacgcu caaggcggga gguauuuuga     3060

aucgcuucuc aaaagauauu gcaauuuugg augaccuucu gccccugacg aucuucgacu     3120

ucauccaguu guugcugauc gugauugggg cuauugcagu agucgcuguc cuccagccuu     3180

acauuuuugu cgcgaccguu ccggugaucg uggcguuuau caugcugcgg gccuauuucu     3240

ugcagacguc acagcagcuu aagcaacugg agucugaagg gaggucgccu aucuuuacgc     3300

aucuugugac caguuugaag ggauugugga cguugcgcgc cuuuggcagg cagcccuacu     3360

uugaaacacu guuccacaaa gcgcugaauc uccauacggc aaauugguuu uuguauuuga     3420

guacccuccg augguuucag augcgcauug agaugauuuu ugugaucuuc uuuaucgcgg     3480

ugacuuuuau cuccaucuug accacgggag agggcgaggg acgggucggu auuauccuga     3540

cacucgccau gaacauuaug agcacuuugc agugggcagu gaacagcucg auugaugugg     3600

auagccugau gagguccguu ucgagggucu uuaaguucau cgacaugccg acggagggaa     3660

agcccacaaa aaguacgaaa cccuauaaga augggcaauu gaguaaggua augaucaucg     3720

agaacaguca cgugaagaag gaugacaucu ggccuagcgg gggucagaug accgugaagg     3780

accugacggc aaaauacacc gagggaggga acgcaauccu ugaaaacauc ucguucagca     3840

uuagccccgg ucagcgugug ggguugcucg ggaggaccgg gucaggaaaa ucgacguugc     3900

ugucggccuu cuugagacuu cugaauacag agggugagau ccagaucgac ggcguuucgu     3960
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gggauagcau caccuugcag caguggcgga aagcguuugg aguaaucccc caaaaggucu     4020

uuaucuuuag cggaaccuuc cgaaagaauc ucgauccuua ugaacagugg ucagaucaag     4080

agauuuggaa agucgcggac gagguuggcc uucggagugu aaucgagcag uuuccgggaa     4140

aacucgacuu uguccuugua gaugggggau gcguccuguc gcaugggcac aagcagcuca     4200

ugugccuggc gcgauccguc cucucuaaag cgaaaauucu ucucuuggau gaaccuucgg     4260

cccaucugga cccgguaacg uaucagauca ucagaaggac acuuaagcag gcguuugccg     4320

acugcacggu gauucucugu gagcaucgua ucgaggccau gcucgaaugc cagcaauuuc     4380

uugucaucga agagaauaag guccgccagu acgacuccau ccagaagcug cuuaaugaga     4440

gaucauuguu ccggcaggcg auuucaccau ccgauagggu gaaacuuuuu ccacacagaa     4500

auucgucgaa gugcaagucc aaaccgcaga ucgcggccuu gaaagaagag acugaagaag     4560

aaguucaaga cacgcgucuu uaacgggugg caucccugug accccucccc agugccucuc     4620

cuggcccugg aaguugccac uccagugccc accagccuug uccuaauaaa auuaaguugc     4680

aucaaagcu                                                             4689

<210> 10
<211> 4542
<212> RNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 10
auggccacug gaucaagaac cucacugcug cucgcuuuug gacugcuuug ccugcccugg       60

uugcaagaag gaucggcuuu cccgaccauc ccacucucca ugcagcgguc cccgcucgaa      120

aaggccagug ucguguccaa acucuucuuc ucauggacuc ggccuauccu uagaaagggg      180

uaucggcaga ggcuugaguu gucugacauc uaccagaucc ccucgguaga uucggcggau      240

aaccucucgg agaagcucga acgggaaugg gaccgcgaac ucgcgucuaa gaaaaacccg      300

aagcucauca acgcacugag aaggugcuuc uucuggcggu ucauguucua cgguaucuuc      360

uuguaucucg gggaggucac aaaagcaguc caaccccugu uguugggucg cauuaucgcc      420

ucguacgacc ccgauaacaa agaagaacgg agcaucgcga ucuaccucgg gaucggacug      480

uguuugcuuu ucaucgucag aacacuuuug uugcauccag caaucuucgg ccuccaucac      540

aucgguaugc agaugcgaau cgcuauguuu agcuugaucu acaaaaagac acugaaacuc      600

ucgucgcggg uguuggauaa gauuuccauc ggucaguugg ugucccugcu uaguaauaac      660

cucaacaaau ucgaugaggg acuggcgcug gcacauuucg uguggauugc cccguugcaa      720

gucgcccuuu ugaugggccu uauuugggag cuguugcagg caucugccuu uuguggccug      780

ggauuucuga uuguguuggc auuguuucag gcugggcuug ggcggaugau gaugaaguau      840

cgcgaccaga gagcggguaa aaucucggaa agacucguca ucacuucgga aaugaucgaa      900
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aacauccagu cggucaaagc cuauugcugg gaagaagcua uggagaagau gauugaaaac      960

cuccgccaaa cugagcugaa acugacccgc aaggcggcgu auguccggua uuucaauucg     1020

ucagcguucu ucuuuuccgg guucuucguu gucuuucucu cgguuuugcc uuaugccuug     1080

auuaagggga uuauccuccg caagauuuuc accacgauuu cguucugcau uguauugcgc     1140

auggcaguga cacggcaauu uccgugggcc gugcagacau gguaugacuc gcuuggagcg     1200

aucaacaaaa uccaagacuu cuugcaaaag caagaguaca agacccugga guacaaucuu     1260

acuacuacgg agguaguaau ggagaaugug acggcuuuuu gggaagaggg uuuuggagaa     1320

cuguuugaga aagcaaagca gaauaacaac aaccgcaaga ccucaaaugg ggacgauucc     1380

cuguuuuucu cgaacuucuc ccugcucgga acacccgugu ugaaggacau caauuucaag     1440

auugagaggg gacagcuucu cgcgguagcg ggaagcacug gugcgggaaa aacuagccuc     1500

uugaugguga uuauggggga gcuugagccc agcgagggga agauuaaaca cuccgggcgu     1560

aucucauucu guagccaguu uucauggauc augcccggaa ccauuaaaga gaacaucauu     1620

uucggaguau ccuaugauga guaccgauac agaucgguca uuaaggcgug ccaguuggaa     1680

gaggacauuu cuaaguucgc cgagaaggau aacaucgucu ugggagaagg ggguauuaca     1740

uugucgggag ggcagcgagc gcggaucagc cucgcgagag cgguauacaa agaugcagau     1800

uuguaucugc uugauucacc guuuggauac cucgacguau ugacagaaaa agaaaucuuc     1860

gagucgugcg uguguaaacu uauggcuaau aagacgagaa uccuggugac aucaaaaaug     1920

gaacaccuua agaaggcgga caagauccug auccuccacg aaggaucguc cuacuuuuac     1980

ggcacuuucu cagaguugca aaacuugcag ccggacuucu caagcaaacu cauggggugu     2040

gacucauucg accaguucag cgcggaacgg cggaacucga ucuugacgga aacgcugcac     2100

cgauucucgc uugaggguga ugccccggua ucguggaccg agacaaagaa gcagucguuu     2160

aagcagacag gagaauuugg ugagaaaaga aagaacagua ucuugaaucc uauuaacuca     2220

auucgcaagu ucucaaucgu ccagaaaacu ccacugcaga ugaauggaau ugaagaggau     2280

ucggacgaac cccuggagcg caggcuuagc cucgugccgg auucagagca aggggaggcc     2340

auucuucccc ggauuucggu gauuucaacc ggaccuacac uucaggcgag gcgaaggcaa     2400

uccgugcuca accucaugac gcauucggua aaccaggggc aaaacauuca ccgcaaaacg     2460

acggccucaa cgagaaaagu gucacuugca ccccaggcga auuugacuga acucgacauc     2520

uacagccgua ggcuuucgca agaaaccgga cuugagauca gcgaagaaau caaugaagaa     2580

gauuugaaag aguguuucuu ugaugacaug gaaucaaucc cagcggugac aacguggaac     2640

acauacuugc guuacaucac ggugcacaag uccuugauuu ucguccucau cuggugucuc     2700

gugaucuuuc ucgcugaggu cgcagcguca cuuguggucc ucuggcugcu ugguaauacg     2760

cccuugcaag acaaaggcaa uucuacacac ucaagaaaca auuccuaugc cgugauuauc     2820

acuucuacaa gcucguauua cguguuuuac aucuacguag gaguggccga cacucugcuc     2880

gcgauggguu ucuuccgagg acucccacuc guucacacgc uuaucacugu cuccaagauu     2940
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cuccaccaua agaugcuuca uagcguacug caggcuccca uguccaccuu gaauacgcuc     3000

aaggcgggag guauuuugaa ucgcuucuca aaagauauug caauuuugga ugaccuucug     3060

ccccugacga ucuucgacuu cauccaguug uugcugaucg ugauuggggc uauugcagua     3120

gucgcugucc uccagccuua cauuuuuguc gcgaccguuc cggugaucgu ggcguuuauc     3180

augcugcggg ccuauuucuu gcagacguca cagcagcuua agcaacugga gucugaaggg     3240

aggucgccua ucuuuacgca ucuugugacc aguuugaagg gauuguggac guugcgcgcc     3300

uuuggcaggc agcccuacuu ugaaacacug uuccacaaag cgcugaaucu ccauacggca     3360

aauugguuuu uguauuugag uacccuccga ugguuucaga ugcgcauuga gaugauuuuu     3420

gugaucuucu uuaucgcggu gacuuuuauc uccaucuuga ccacgggaga gggcgaggga     3480

cgggucggua uuauccugac acucgccaug aacauuauga gcacuuugca gugggcagug     3540

aacagcucga uugaugugga uagccugaug agguccguuu cgagggucuu uaaguucauc     3600

gacaugccga cggagggaaa gcccacaaaa aguacgaaac ccuauaagaa ugggcaauug     3660

aguaagguaa ugaucaucga gaacagucac gugaagaagg augacaucug gccuagcggg     3720

ggucagauga ccgugaagga ccugacggca aaauacaccg agggagggaa cgcaauccuu     3780

gaaaacaucu cguucagcau uagccccggu cagcgugugg gguugcucgg gaggaccggg     3840

ucaggaaaau cgacguugcu gucggccuuc uugagacuuc ugaauacaga gggugagauc     3900

cagaucgacg gcguuucgug ggauagcauc accuugcagc aguggcggaa agcguuugga     3960

guaauccccc aaaaggucuu uaucuuuagc ggaaccuucc gaaagaaucu cgauccuuau     4020

gaacaguggu cagaucaaga gauuuggaaa gucgcggacg agguuggccu ucggagugua     4080

aucgagcagu uuccgggaaa acucgacuuu guccuuguag augggggaug cguccugucg     4140

caugggcaca agcagcucau gugccuggcg cgauccgucc ucucuaaagc gaaaauucuu     4200

cucuuggaug aaccuucggc ccaucuggac ccgguaacgu aucagaucau cagaaggaca     4260

cuuaagcagg cguuugccga cugcacggug auucucugug agcaucguau cgaggccaug     4320

cucgaaugcc agcaauuucu ugucaucgaa gagaauaagg uccgccagua cgacuccauc     4380

cagaagcugc uuaaugagag aucauuguuc cggcaggcga uuucaccauc cgauagggug     4440

aaacuuuuuc cacacagaaa uucgucgaag ugcaagucca aaccgcagau cgcggccuug     4500

aaagaagaga cugaagaaga aguucaagac acgcgucuuu aa                        4542

<210> 11
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      10xHis tag"

<400> 11
His His His His His His His His His His 
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1               5                   10  

<210> 12
<211> 500
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
<221> misc_feature
<222> (1)..(500)
<223> /note="This sequence may encompass 10-500 nucleotides"

<220>
<221> Variation
<222> (11)..(500)
<223> /replace=" "
 
<220>
<221> misc_feature
<222> (1)..(500)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<220> 
<221> source
<223> /note="See specification as filed for detailed description of
      substitutions and preferred embodiments"

<400> 12
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa       60

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      120

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      180

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      240

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      300

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      360

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      420

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      480

aaaaaaaaaa aaaaaaaaaa                                                  500

<210> 13
<211> 300
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
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<221> misc_feature
<222> (1)..(300)
<223> /note="This sequence may encompass 10-300 nucleotides"

<220>
<221> Variation
<222> (11)..(300)
<223> /replace=" "
 
<220>
<221> misc_feature
<222> (1)..(300)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<220> 
<221> source
<223> /note="See specification as filed for detailed description of
      substitutions and preferred embodiments"

<400> 13
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa       60

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      120

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      180

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      240

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      300

<210> 14
<211> 200
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220>
<221> misc_feature
<222> (1)..(200)
<223> /note="This sequence may encompass 10-200 nucleotides"

<220>
<221> Variation
<222> (11)..(200)
<223> /replace=" "
 
<220>
<221> misc_feature
<222> (1)..(200)
<223> /note="Variant nucleotides given in the sequence have no 
      preference with respect to those in the annotations
      for variant positions"

<220> 
<221> source
<223> /note="See specification as filed for detailed description of
      substitutions and preferred embodiments"

<400> 14
cccccccccc cccccccccc cccccccccc cccccccccc cccccccccc cccccccccc       60
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cccccccccc cccccccccc cccccccccc cccccccccc cccccccccc cccccccccc      120

cccccccccc cccccccccc cccccccccc cccccccccc cccccccccc cccccccccc      180

cccccccccc cccccccccc                                                  200

<210> 15
<211> 250
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<220> 
<221> source
<223> /note="See specification as filed for detailed description of
      substitutions and preferred embodiments"

<400> 15
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa       60

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      120

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      180

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa      240

aaaaaaaaaa                                                             250
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