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(57) ABSTRACT

The disclosure describes methods that include providing a
first nucleic acid having a sequence encoding a first set com-
prising one or more transcription activator-like effector
(TALE) repeat domains and/or one or more portions of one or
more TALE repeat domains; contacting the first nucleic acid
with a first enzyme, wherein the first enzyme creates a first
ligatable end; providing a second nucleic acid having a
sequence encoding a second set comprising one or more
TALE repeat domains and/or one or more portions of one or
more TALE repeat domains; contacting the second nucleic
acid with a second enzyme, wherein the second enzyme cre-
ates a second ligatable end, and wherein the first and second
ligatable ends are compatible; and ligating the first and sec-
ond nucleic acids through the first and second ligatable ends
to produce a first ligated nucleic acid, wherein the first ligated
nucleic acid is linked to a solid support, and wherein the first
ligated nucleic acid encodes a polypeptide comprising said
first and second sets.
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GACGGATCGGBAGATCTCCCGATCCCCTATGGTCGACTCTCAGTACAATCTGC TCTGATGCCGCATAGTTAAGCCAGTA
TCTGCTCCCTGECT TG TG TG TTGGAGGTCOCTGAGTAGTGCOUGAGCAAAATTTAAGCTACAACAAGGCAAGGCTTGAC
CGACAATTGCATGAAGAATCTGL TTAGGETTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGLCAGATATACGCGTTG
ACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCETTA
CATAACTTACGGTAAATGGCCCGLCTGGOTGACCECCCAACGACCLCCELCCATIGACGTCAATAATGACGTATGTTCE
CATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTARACTGCCCACTTGGCAGTACAT
CAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCOCAGTACA
TGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGETTTTGGCAG
TACATCAATGGGCGTEGATAGC GBS TTTGACTCACGGGEATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTG
TTITGGCACCAAAATCAACGGGACTTTCCARAAT GTCGTAACAACTCCGCCCCATTGACGCAAATGGGECEGTAGGCGT
GTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAAT
ACGACTCACTATAGGGAGACCCAAGCTGGCTAGCAccATGGAC TACAAAGACCATGACGGTGATTATAAAGATCATGA
CATCGATTACAAGGATGACGATGACAAGATGECCCCCAAGAAGAAGAGGAAGGTGGGCATTCACCECGGEGTACCT
ATGETGGBACTTGAGGACACTCGETIATTCGCAACAGCAACAGGAGAAAATCAAGCCTAAGETCAGGAGTACCGTCGE
GLAACACTACGAGGCOLTIGTGGGGCATGGLTTCACTCATGCGCATATTGTCGCGCTTTCACAGCACCCTGLEGCGET
TGGGACGGTGECTGTCAAATACCAAGATATGATTGCGGCCCTGCCCGAAGCCACGCACCAGGCAATIGTAGGGGTCG
GTAAACAGTGGTCGEGAGCGLGAGCACTTGAGGCGCTECTGACTGTGGLGGGTGAGCTTAGGGGGLCTCLGCTCCA
GCTCGACACCGGGCAGCTOCTGAAGATCGLGAAGAGAGGGEGAGTAACAGC GG TAGAGGLAGTGCACGCCTGECG
CAATGCGUTCACCGGGELLCLCTTGAACAGAGACGATTAATECGTCTOGCTGACAL I GAACAGGTGGTCECCATIGE
OO GGAGGACGGCCAGLC TTGGAGTCCATCGTAGLCCAATTG TCCAGGCCCGATCCCGLGTTGGCTGOGTT
AACGAATGACCATCTGGTGGCGTTGGCATGTCTTGGTGGACGACCCGLGCTCGATGCAGTCAAAAAGGGTCTGCCTCA
TGCTCCCGCATTGATCAAAAGAACCAACCGGCGGATTCCOGAGAGAALTTCCCATCGAGTCGLGGGATCCCAACTAGT
CAAAAGTGAACTGGAGGAGAAGAAATCTGAACTTCGTCATAAATTGAAATATGTGCCTCATGAATATATTGAATTAAT
TGAAATTGCCAGAAATTCCACTCAGGATAGARTTCTTGAAATGAAGGTAATGGAATTTTTTATGAAAGTTTATGGATAT
AGAGGTAAACATTTGGGTGGATCAAGGAAACCGGACGGAGCAATTTATACTGTCGGATCTCCTATTGATTACGGTGTG
ATCGTGGATACTAAAGCTTATAGCGGAGGTTATAATCTGCCAATTGGCCAAGCAGATGAAATGCAACGATATGTCGAA
GAAAATCAAACACGAAACAAACATATCAACCCTAATGAATGG TG GAAAGTCTATCCATCTTCTGTAACGGAATTTAAGT
TTTTATTIGTGAGTGGTCACTTTAAAGGAAACTACAAAGCTCAGCTTACACGATTAAATCATATCACTAATTG TAATGGA
GCTGTTCTTAGTGTAGAAGAGC TTTTAATTGGTGGAGAAATGATTAAAGCCGGCACATTAACCTTAGAGGAAGTCAGA
CGGAAATTTAATAACGGLGAGATAAACTTTTAAGGGCCCTTCGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCS
ATTCTACGCGTACCGGTCATCATCACCATCACCATIGAGTTTAAACCCGCTGATCAGCCTCGACTETGCCTTCTAGTTRE
CAGCCATCTGTTGTTIGCCCCTCOCCCGTACCTTCCTTGACCOTGGAAGG TGCCACTCCCACTGTCCTTTCCTAATAARAT
GAGGARATTGCATCACATTGTCTGAGTAGGTGTCATICTATTCTGGGGGGTGEEGETGGEECAGGACAGCARGGGEG
AGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGECTCTATGGCTTCTGAGGCGGAAAGAACCAGCTG
GOGCTCTAGGGGETATCOCCACGCGICCTETAGCGGCGCATTAAGCGLGECGGETGTGGTGGTTACGCGCAGLGTG
ACCGCTACACTTGOCAGCGLCCTAGCGOCCGCTCCTITCGCTTTCTTCCCTTCCTITCTCGCOACGTTCGCCGECTITOC
COTCAAGCTCTAAATCGGGGEATCCCTTTAGGGTICCGATTTAGTGC TITACGGCACCTCEACCCCAAAAAACTTGATT
AGGGTGATGGTTCACGTAGTGGGCCATCGOCCTGATAGACGETTTITCGCCCTTTGACGTTIGGAGTCCACGTTCTTTAA
TAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGGGGA
TTTCGGOCTATTGE TTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGARTGTGTGTCAGTTA
GGGTETGGAAAGTCCCCAGGCTCCCCAGGCAGGCAGAAGTATECAAAGCATGCATCTCAATTAGTCAGCAACCAGGT
GTGGAAAGTCCCCAGGCTCCCCAGTAGGCAGAAGTATGCAAAGEATGCATCTCAATTAGTC

{SEQLID NO:10)

FIG. 5A
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FiG. 5B

AGCAACCATAGTCCCGCOCCTAACTCCGCCCATCCCGCCCCTAACTCOGCCCAGTTCCGLCCATTCTCCECCCCATGGE
TGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGLCTCTRCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTT
TITGGAGGCCTAGGCTTTTGCAAAMGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAGCACGTGTTGACA
ATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAAACCATGGCCAAGCCTTTETCTC
AAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCTGAAGACTACAGCGTCGLE
AGCGCAGCTCTCTCTAGCGACGGLOGCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAA
CTCOTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGAACA
GGGGCATCTTGAGCCCCTGOGGACGGTATOGACAGGTGCTTCTCGATCTGCATCCTGGGATCAAAGCGATAGTGAA
GOACAGTGATGGACAGCCOACGGCAGTIGGGATTCGTOAATTGCTGLCCTCTGGTTATGTGTGGGAGGGLTAAGCA
CTTCOTEGCCGAGGAGCAGGACTGACACGTGUTACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGET
TCGGARTCGTTTTCCGRGACGCCGEETGGATGATCCTCCAGCGCGRGGATCTCATGCTGGAGTTCTTCGCCCACTEC
AACTTGTTTATTGCAGCTTATAATGGTTACAAATARAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCAC
TGCATTCTAGTTGTGGTITGTCCAAACTCATCARTGTATCTTATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTT
GGCGTAATCATGGTCATAGCTGTITCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAG
CATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCA
GTCEGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGECCAACGCGLGGGEAGAGGLGGTTTGCGTATTGEGEGE
TCTTCCGCTTCCTCGCTCACTGACTCGCTGGCTCGETCGTTCGGCTGCGGCGAGCGETATCAGCTCACTCAAAGGLG
GTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTEAGCAAAAGGLLAGCAAAAGGCCAGG
AACCGTAAAAAGGCCGCGTIGUTGGCGTITTTCCATAGGCTCCGECCCOCTGACGAGCATCACAAAAATCGACGCTC
AAGTCAGAGGTGGUGAAACCCGACAGGACTATARAGATACCAGGLGTITCCCCCTGGAAGCTCCCTCGTGLCGLTLTS
CTGTTCCGACCCTGCOGCTTACCGGATACCTGTCCGLCTITCTCCCTTCGGGAAGCG TEECGCTTTCTCAATGLTCACG
CTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGL TGGRCTG TG TGCACGAACCCLCCG TTCAGCLLGALL
GUTGCGCCTTATCCGGTAACTATCG TCTTGAGTCCAACCCGGTAAGACACGACTTATCOCCACTGGCAGCAGCCACTS
GTAACAGGATTAGLAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTEGCCTAACTACGGETACAC
TAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAARAGAGTTGGTAGCTCTTGATCCE
GCAAACAAALCACCGUTOG TAGCGGTOGTTTTITTGTITGCAAGCAGCAGATTACGLGCAGAAAAAAAGGATCTCAR
GAAGATCCTTTGATCTTTICTACGGGGTCTGACGCTCAGTGGAACG AAAACTCACGTTAAGGGATTTTGGTCATGAG
ATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAA
ACTTGGTCTGACAGTTACCAATGETTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTICG TTCATCCATAGTTG
COTGACTCOCCGTCGTETAGATAAC TACGATACGGGAGGGUTTACCATCTGECCCCAGTGCTGCAATGATACCGCGA
GACCCACGCTCACCGGUTCCAGATTTATCAGCAATAAACCAGECAGCCGGAAGGGICGAGCGLAGAAGTGETCCTE
CAACTTTATCCGOCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGLATCETGGTGTCACGCTCETCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCT
AACGATCAAGGCGAGTTACATEATCCOLCATE TTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCA
GAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGLATAATTCTCTTACTG TCATGLCATCCGTAA
GATGCTTTTCTGTGACTOG TGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCEACCGAGTTGCTCTTGCC
CGGCGTCAATACGGGATAATACCGOGCCACATAGCAGAACTTTAARAGTGCTCATCATTGGAAAACGTTCTTCGGGE
CGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCAC TCOTGLACCCAACTGATCTTCAGCA
TCTTTTACTTTCACCAGCGTTTCTGGGTOAGCAAAAACAGGAAGGCAARATGCLGCAAAAAAGGGAATAAGGGCGA
CACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATIGTCTCATGAGCGS
ATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCRAAAAGTGCCACCTGACST
C (SEQLID NO:11)
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FiIG. 11A

TCTAGAGCTAGCACCATGGACTACAAAGACCATGACGGTGATTATAAAGATCATGACATCGATTACAAGGATGAC
GATGACAAGATGGCCCCCAAGAAGAAGAGGAAGGTGGGCATTCACCGLGGGGTACCTATGGTGGACTTGAGGAC
ACTCGGTTATTCGCAACAGCAACAGGAGARAATCAAGCCTAAGGTCAGGAGCACCGTCGCGCAACACCACGAGS
CGCTTGTGGGGCATGGCTTCACTCATGOGCATATTGTCGOGCTTTCACAGCACCCTGCGGCGCTTGGGACGGTGEE
TGTCAAATACCAAGATATGATTGCGGOCCTGOOCGAAGLCACGLACGAGGCAATTGTAGGGGTOGGTAAACAGTG
GTCGGGAGLGCGAGCACTTGAGGCGCTGCTGACTGTEGOGGE TGAGCTTAGGGGGLCTCCGCTCCAGCTCGACA
CEGGGCAGCTOCTGAAGATCGCGAAGAGAGGGGGAGTAACAGCGGTAGAGGCAGTGCACGCCTGGCGLAATGE
GCTCACCHGGECCCCCTTEAACCTGACCCCAGALCAGETAGTCGCAATCGCGAACAATAATGGE GGAAAGCAAG
CCCTGGARACCGTGCARAGGTTGTTGLCGGTCCTTTGTCAAGACCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCLCACGACGGTGGOAAACAGGLTCTTGAGACGGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGCCCACGE
GCTGACTOCCGATCAAGTTGTAGCGATTGCGTCGAACATTGBAGGGAAACAAGCATTGGAGACTETCCAACGGCT
CCTTCCCGTOTTGTGTCAAGCCCACGGTTTGACGCCTGCACAAGTGGTCGCCATCGCCAACAACAACGGUGGTAAG
CAGGCGCTGGAAACAGTACAGCGOCTGCTGOC TG TACTGTGCCAGGATCATGGACTGACCCCAGACCAGGTAGTC
GCAATCGLGTCAAMCGGAGGGGGAAAGCAAGCCCTGGAAACCGTGEAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGOCATTGCAAATAATAACGGTGGCAAACAGGCTCTTGAGACGGTTCA
GAGACTTCTCCCAGTTCTCTGTCAAGCCCACGGGCTGACTCCCGATCAAGTTGTAGCGATTGCGTCGCATGACGGA
GGGAAACAAGCATTEGAGACTGTCCAACGGLTCCTTCCCGTRTTGTGTCAAGCCCACGGTTTGACGLCTGCACAA
GTGGTCGCCATCGCCTCRAATGGUGGIGETAAGIAGGLGCTGGAAACAGTACAGCECCTGCTGCLTGTACTGTGE
CAGGATCATGGACTGACCCCAGACCAGGTAGTCGCAATCGLGTCAAACGGAGGGGEAAGTAAGLCCTGGAAAL
CETECAAAGGTTGTTGCCGGTCCTTTGTCAAGACCACGGCCTTACACCGEAGCAAGTCGTGRLCATTGCATCCCAL
GACGGTGGCAAACAGGCTCTTGAGACGGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGCCCACGGGELTGACTCCCE
ATCAAGTTGTAGCGATTGCGTCGAACATTGGAGGGAAACAAGCATTGGAGACTGTCCAACGGCTCCTTCCCETGT
TGTGTCAAGCCCACGGTTTGACGCTGCACAAGTGGTCGCCATCGOCCAACAACAACGGCGGTAAGCAGGIGCTGE
AAACAGTACAGLGCCTGCTGCCTGTACTGTGLCAGGATCATGGACTGACCCOAGACCAGGTAGTCGEAATCGCGT
CACATGACGGEGGAAMGCAAGLLCTGGAAACCETGLAAAGGTTGTTGCCOGTCCTTITGTCAAGACCACGGCCTTA
CACCGOAGCAAGTCGTGGLCATTGCATCOCACGACGGTGGCAAACAGGLTCTTGAGACGGTTCAGAGACTICTCC
CAGTTCTCTGTCAAGCCCACGGGLTGACTCCCGATCAAGTTGTAGCGATIGCGAATAACAATGGAGGGAAALAAG
CATTGGAGACTGTCCAACGBCTCCTTCCCGTGTTG TG TCAAGCCCACGGTCTEACALCCGAACAGETGGTCGCCAT
TGCTTCCCACGACGGAGRACGGCCAGCCTTGBAGTCCATCGTAGCCCAATTGTCCAGGCCCGATCCCGCGTTGEE
GCGTTAACGAATGACCATCTGGTGGCGTTGGEATGTCTTGGTGGACGACCCELGITCGATGCAGTCAAAAAGGGT
CTGCCTCATGCTCCCGCATTGATCAAAAGAACCAACCGGEGGATTCCCBAGAGAACTTCCCATCGAGTCGLGGRAT
ce

(SEQL 1D NO:25)

FiG. 118
MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHRGVPMVDLRTLGYSQQQOEKIKPKVRS TVAQHHEALVGHG
FTHARIVALSQHPAALGTVAVKYODMIAALPEATHEAIVGYGKQWSGARALEALLTVAGELRGPPLOLDTGOLLKIAKR
GGVTAVEAVHAWRNALTGAPLNLTPDOVYAIANNNGGKQALETVQRLLPYLCODHGLTPEQVYAIASHDGGKQALE
TYQRLLPYLCOAHGLTPDOVVAIASNIGGKQALETVORLLPVLCQAHGLT PAGVYAIANNNG GKOALETVQRLLPVLE
ODHGLTPDOVVAIASNGGGKQALETVORLLPYLCODHGLTPEQVVAIANNNGGKOALETVORLLPVLCQAHGLTPDG
YVAIASHDGGKOALETVOQRLLPVICOAHGLTPAOVVAIASNGGGROALETVORLLPYLCODHGLTPDOVVAIASNGS
GKOALETVORLLPVECODHGLTPEQVVAIASHDGGKOALETVORLLPYLCOAHGLTPDOVVAIASNIGG KGALETVOR
LLPVLCOAHGLTPAQVVAIANNN GGKOALETVORLLPYLCODHGLTPDQVVAIASHDG GKOALETVORLLPVLCQDH
GLTPEQVVAIASHDGGKQALETVORLLPVLCQAHGLTPDQVVAIANNNGGKGALETVORLLPVICOAHGLTPECGVVAI
ASHDGGRPALESIVAGLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
(SEQ 1D ND:25)
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FIG. 1248
TCTAGAGCTAGCACCATGGACTACARAGACCATGACGG TGATTATARAGATCATGACATCGATTACAAGGATGAC
GATGACAAGATGGCCCCCAAGAAGAAGAGGAAGGTGGECATTCACCGLEGGGTACCTATEGTEGACTTGAGGAC
ACTCGGTTATTCGCAACAGCAACAGGAGAARATCAAGCCTAAGGTCAGGAGCACCETCGCECAACACCACGAGS
COCTTGTOOGECATAGCTTCACTCATGOGCATATTG TCRLGCTTTCACAGCACCCTELGELGCTTOGHACGGTEGT
TGTCAAATACCAAGATATEATTGLEGCCCTECCCBAAGICACGLALGAGGCAATTGTAGGGGTCGGTAAACAGTG
GTCGGGAGCGUGAGCACTTGAGGLGCTGCTGACTGETOGLGGET GAGCTTAGGGGGCCTCCGCTCCAGCTCGACA
CCGEHCAGCTGCTGAAGATCOCGAAGAGAGGEGGAGTAACAGCGETAGAGGCAGTGCACGCCTGECGCARTGS
GCTCALCBEEGCCCCCTTEAACCTGACCCCABALCAGGTAGTCGCAATCGCBAACAATAATGGGGGAAAGCAAG
COCTEGAAALCG TECARAGGTTGTTECCGGTCCTITG TCAAGACCACG GCCTTACACCGGAGCAAGTCBTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTTEAGACGETTCAGAGALTTCTCCCAGTICTCTETCAAGCCCACGS
GCTGACTCCCGATCAAGTTGTAGCGATTGCOTCGARCATTGGAGGBAAAC AAGCATTGGAGACTGTCCAACGGCT
COTTCCOGTGTTGTETCAAGCCCACGGTTTGACGCCTOCACAAGTGGTCGLCATCOCCAACAACAALGGCGHTAAG
CAGGCGCTGEAACAGTACAGCGCCTGCTGCCTGTACTGTGCCAGGATCATGEACTGACCCCAGACCAGGTAGTC
GCAATCGCOTCAAAC GGAGGEGEAAAGCAAGCCLTGGAAACCGTGCAAAGGTTGTTGCCGGTCCTTTSTCAAGA
COACGGCCTTACACLGBAGCAAGTCGTEGULATTGCAAATAATAACGGTGGLAAALAGGCTCTTEAGACGGTTCA
BAGACTICTCCCAGTTCTCTGTCAAGCCCACGGGLTEACTCCCGATCAAGTTGTAGCGATTGCGTCGCATGACGGA
GGGAAACAAGCATTGGAGACTGTCCAACGGCTCC TICCCGTOTTS TGTCAAGCCCACGGTTTGACGCCTGCACAA
GTGETCGLCATCGUCTCGAATEGLGECGGTAAGCAGHLGLTEGAAACAGTACAGLGCITGCTGCCTETACTGTGL
CAGGATCATSGACTGACCCCAGACCAGGTAGTCGCAATCOCGTCAAACGGAGGGGEAAAGCAAGCCCTGGAAAL
COTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGACCACGGLCTTACACCGGAGCAAGTCATEGCCATTGCATOCCAT
GACGGTGECAAACAGGCTCTTGAGACGBTTCAGAGACTTCTCCCAG TTCTCTG TCAAG COCACGHGLTRACTCCCG
ATCAAGTTGTAGCGATTGCGTCGAACATTGGAGGGAAACAAGCATIGGAGACTGTCCAACGGCTCCTTCOCETGT
TETGTCAAGLCCACGSTITGACGCCTGCACAAGTGGTCOLCATCGLCAACAACAALGECGOTAAGCAGGLGITEE
AMACAGTACAGESCCTGCTGCCTGTACTG TGLCAGGATCATGGACTGACCCCABALCAGGTAGTCGCAATCGLGT
CACATGACGGGGEAAAGCAAGCCCTGRARACCETGCAAAGGTTGTTGCCGGTCCTTTGTCAAGACCACGGCCTTA
CACCGGAGCAAGTCGTGGCCATTGCATCCCACGACGGTGGLAAACAGECTCTTGAGACSGTTCAGAGACTTCTCC
CAGTTCTCTGTCAAGCLCACGEGCTGALTOCCGATCAAGTTGTAGCGATTGCGAATAACAATGGAGGGARACAAG
CATTGGAGACTGTCCAACGGCTCCTTCCCGTGTTG TG TCAAGCCCACGGTTTGACGCCTGCACAAGTGETCALCAT
CGUCAGCCATGATEGLGGTAAGCAGGLGCTGGAAACAGTACAGCGLCTGLTGCCTGTACTGTGCCAGGATCATG
GACTGACACCCGAACAGGTEETCECCATTGUTTCTAATGGGGGAGGACGGLCAGCCTTEGAGTCCATCATAGLCC
ARTTETCCAGGCOCGATCCCGCGTTGECTGCETTAACGAATGACCATCTGGTEGLGTTGGCATGTCTTGGTGGAC
GACCCRCGCTCGATECAGTCAAAAAGGETCTGLCTCATGCTCCCGCATTGATCAAAAGAACCAACCGGLGGATTC
COBAGAGAACTTCCCATCGAGTCGCGRGATCC
(SEQID NO:27)
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Fiz. 128
MEBYKDHDGDYEDH DIDYKDDDDKMAPKKKRKVGIHRGYPMYDLRTLE YSORQQEKIKPKVRSTVAQHHEALVGHG
FTHAHIVALSOHPAALGTYAVKYODMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLOLDTGOLLKIAKR
GEVTAVEAVHAWRNALTGAPLNLTPDOVVAIANNNGGKOALETVORLLPVLCODHGLTPEQVVAIASHDGGKOALE
TVORLLPVLCGAHGLTPDOVVAIASNIGGKQALETVORLLPVLCQAHGLTPAGYVAIANNNG GKOALETVQRLLPVLE
QDHGLTPDOVVAIASNGGGKOALETVORLLPVLCODHGLTPEQVVAIANNNGGKOALETVORLLPVLCQAHGLTPDBO
YVAIASHDGGKOALETVORLLPVLCOAHGLTPAQVVAIASNGGEKOALETVORLLPVLCODHGLTPDAVVAIASNGG
GKOALETVORLLPVLCODHGLTPEQVVAIASHDGGROALETVORLLPVLCOAHGLTPDOVYAIASNIGGKGALETVAR
LLPVLCOAHGLTPAQUYAIANNNGGKOALETVORLLPVLCODHGLTPDOVWAIASHDG GKOALETVORLLPYLCQDH
GLTPEQVVAIASHDGGKQALETVORLLPVLCQARGLTPDQVYAIANNNGGKQALETVQRLLPVLODAHGLTPAQVVAI
ASHDGGKOALETVORULPVLCODHGLTPEQYVAIASNGGGRPALESIVAGLSRPDPALAALTNDHLVALACLGGRPAL
DAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
(SEQ 1D NO:28)
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FIG. 13A

TCTAGAGCTAGCACCATGGACTACAAAGACCATGACGG TGATTATARAGATCATGACATCGATTACAAGGATGAC
GATGACAAGATGGCCCCCAAGAAGAAGAGGAAGGTGRGCATTCACCGCGAGATACCTATAGTGGACTTGAGGAL
ACTCGGTTATTCGCAACAGCAACAGGAGAAAATCAAGCCTAAGGTCAGGAGLACCGTCGCGCAACACCACGAGS

COCTTETGGGECATGGCTTCACTCATGCGCATATTGTCGCGCTTTCACAGCACCCTGCGGCGCTTGGGACGGTGGE
TGTCAAATACCAAGATATGATTGLGGCOCTGCCCGAAGLCACGCACGAGGLAATTGTAGGGG TCGGTAAACAGTS
GTCGGEAGCGCGAGCACTTGAGGGCTACTEACTGTGGCGGETGAGCTTAGGGEGCCTCCGCTCCAGCTCGACA
CCGGGCAGCTGUT GAAGATCGC GAAGAGAGGGGGAGTAACAGCGGTAGAGGCAGTGCACGCCTGGCGCAATGE
GCTCACCGGEGLOCCCTTGAACCTGACCCCAGACCAGGTAGTCGCAATCGLETCAAACGGAGGGEGAAAGCAAG

COCTGOAAACCGTGCAAAGGTTGTTGCCGGTCCTTTO TCAAGACCACGGCCTTACACCGGAGCAAGTCGTGGICA

TTGCAAATAATAACGGTGGCAAACAGGCTCTTGAGACGGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGLCCACGG
GCTGACTCCCGATCAAGTTGTAGCGATTGCGTCGAACATTGGAGGRAAACAAGCATTGGAGACTGTCCAACGGET
CCTTCCCGTGTIGTGTCAAGCLCACGGTTTGACGCCTGLACAAGTGGTCGLCATCGLCTCCAATATTGGCGGTAAG

CAGGLGCTGGAAACAGTACAGCGLCTGCTGLCTGTACTGTGCCAGGATCATGGACTGACCCCAGACTAGGTAGTT
GCAATCGCGAACARTAATGGGEGAAAGCAAGCCCTGGAAACCGTGCAAAGGTTGTTGLCGG TCCTTTGTCAAGAC
CACGGCCTTACACCOGAGCAAGTCGTGGCCATTGLAAGCAACATCGGTGGCAAACAGGLTCTTGAGACGGTTCAG
AGACTTCTCCCAGTTCTCTGTCAAGCCLACGGGCTGACTCCLGATCAAGTTGTAGLGATTGCGTCOAACATTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTCCTTCCCGTATTGTGTCAAGCCCACGETITGACGCCTGCACAAGT
GOTOGCCATOGUCAACAACAACGGLEGTAAGCAGGLGUTGGAAACAGTACAGEGCCTGCTGCCTGTACTGTGCCA
GOATCATGGACTGACCCCAGACCAGGTAGTCOCAATCOCGTCAAALGGAGGGGEAAAGCAAGCCCTGBARALCG
TGCAAAGGTTGTTGOCGETCCTTTGTCAAGACCACGGCCTTACACCGOAGCAAGTCGTGGOCATTGCATCCCACGA
CGOTGGCARCAGGLTCTTGAGACGGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGLLCACGGGCTGACTCCCGAT
CAAGTTGTAGCGATTGCGAATAACAATGGAGGGARACAAGCATTGGAGACTGTCCAACGGLTCCTTCCCGTETTG
TGTCAAGCCCACGGTTTGACGCCTGCACAAGTGGTCGCCATCGLCTCGARTGGCGGCGGTAAGCAGGCGLTGGAA
ACAGTACAGCGCCTGCTGCCTGTACTGTGCCAGGATCATEGACTGACCCCAGACCAGGTAGTCGCAATCGCGAAL

AATAATGGGGGAAAGCAAGCLCTGGAAALCGTGCAAAGGTTGTTGCCGGTCCTITGTCAAGACCACGGCCTTACA
CCGGAGCAAGTCGTEGCCATTGCATCCCACGACGGTGGLAAACAGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTICTCTGTCAAGLLCACGGGCTGACTCCUGATCAAGTTGTAGCGATTGCGTCCAACGGTGGAGGGAAACAAGTA
TTGGAGACTGTCCAACGECTCCTTCCCGTGTTGTGTCAAGCLCACGETITEACGCCTGCACAAGTGGTCGLIATCG
COAACAACAACGGCGGTAAGCAGGCGCTGGAAACAGTACAGCGCCTGCTGLCTGTACTGTGCCAGGATCATGGAL
TGACACCCGAACAGGTGGTCGUCATTGCTTCCCACGACGGAGGACGGLLAGCCTTGGAGTCCATCGTAGCCCAAT
TOTCCAGGLCOGATCCCGCOTTGGCTECOTTAACGAATGACCATCTGGTGGLGTTGGLATGTCTTGGTGGACGAL

CCGCGCTCGATGCAGTCAAAAAGGBGTCTGCCTCATGCTCCCGCATTGATCAAAAGAACCAACCGGLGGATTCCCG

AGAGAACTTCCCATIGAGTCGCGGGATCC

(SEQ 1D NO:29)

FIG. 138
MDYKDHDGDYKDHDIDYKDDDDEMAPKKKRKVGIHRGVPMVELRTLGYSQOQUEKIKPKVRSTVAQHHEALYVGHG
FTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGYGKOWSGARALEALLTVAGELRGPPLOLDTGOLLKIAKR
GGVTAVEAVHAWRNALTGAPLNLTPDQVVAIASNGGGKQGALETVQRLLPYLCODHGLTPEQYVAIANNNGGKQALE
TVORLLPVLCOAHGLTPBOVVAIASNIGGKQALETVORLLPVLCGAHGLTPAQVVAIASNIGGKQALETVQRILPVLCQ
DHGLTPDOVVAIANNNGGKOALETYQRLLPVLCODHGLTPEQVVAIASNIGGKOALETVORLLPVICGAHGLTPDGY
VAIASNIGGKOALETYQRLLPVLCQAHGLTPAQVVAIANNNGGKCALETVORLLPYLCODHGLTPDOVVAIASNGGGK
OALETVORLLPVLCODHGLTPEQWWAIASHEGGKGALETVORLLPYLCOAHGLTPDOVVAIANNNGGKQALETVORLL
PVLCOAHGLTPAQVYAIASNGGGKQALETVORLLPVLCQDHGLTPDOVVAIANNNGGKQALETVQRLLPVLCODHGL
TPEQVYAIASHDGGKQALETVORLLPVLCQAHGLTPDOYVAIASNG GGKOALETVORLLPVLCQAHGLTPAQVVAIAN
NNGGKOALETYORLLPYLCOBHGLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDA
VKKGLPHAPALIKRTNRRIPERTSHRVAGS
{SEQID NO:30)
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FIG. 144
TCTAGAGCTAGCACCATEGACTACAAAGACCATGACGG TEATTATAAAGATCATGACATCGATTACAAGGATGAL
GATGACAAGATGEUCCCCAAGAAGAAGAGGAAGGTGGECATICACCGCGGEETACCTATGETEGACTTGAGGAL
ACTCGETIATICGCAACAGCAACAGGAGAAAATCAAGCCTAAGETCAGBAGCACCE TCECBCAACACCACGAGS
COCTTGTGGGECATEGCTTCACTCATGCGCATATTGTCGCGCTTTCACAGCACOCTGOGGCECTTGGEACGGTGEE
TGTCAAATACCAAGATATGATTGLGGLCCTGCOCGAAGLCACGCALGAGGCAATTGTAGGGGTCAGTAMEAGTG
GTCGGGAGCGCBAGCACTTGAGGCGCTECTGACTOTGGLGGETGAGCTTAGGGEGCLTCOGCTCCAGCTCGACA
CCGGEOAGETECTGAAGATOGCGAAGACAGGGGGAGTAACAGLGGTAGAGGCAGTGCACGLCTGGCGCAATGE
GCTCACCGGGEGCCCCCTTGAACCTGACCCCAGACCAGGTAGTCGCAATEGCGAALAATAATGGGGGAAAGCAAG
COCTEGAAACCGTECAAAGSTIGTTGCLGGTCCTITGTCAAGACCACGGUCTTACACCGGAGCAAGTCGTGGLCA
TTGCAAGCAACATCGGTGGRCAAACAGGCTCTTGAGACGGTTCAGAGACTICTCCCAGTTCTCTGTCAAGCCCACGG
GCTGACTCCCBATCAAGTTGTAGCGATTGCGTCEAACATTGEAGGEAAACAAGCATTGGAGACTGTCCAALGELT
COTTECCETOTTGTETCAAGCCCACHGTTTGACGUCTECACAAGTGGTCECUATCGCCAACAACAACGGCEGTAAG
CAGGCGUTGEAAACAGTACAGCECCTGCTGCCTETACTETECCAGGATCATGGACTGALCCCAGACCAGETAGTC
GOAATCGOGTCEAACATTGGEGGAAMGCAAGCCCTGGAACCGTGCAAAGGTTGTTGCCEGTCCTTTGTCAAGAL
CACGGCCTTACACCGGAGCAAGTCGTGGCCATTGCAAGCAACATCGGTGGCAACAGGCTCTTGAGACGGTTCAG
AGACTTCTCCCAGTTCTCTOTCAAGCLCALGGRGCTGACTCOCEATCAAGTTGTAGCGATTGCGAATAACAATGRAG
GOAAACAAGCATTGEAGACTGTOCAACGGETCCTTCCCOTETTO TG TCAAGLCCACGGTTTGACGCCTGCACAAGT
GETCGCCATCECCTCRAATGELGGLGETAAGCAGGLGCTGGAACAGTACAGCGCCTGITGCCTGTACTATGCCA
GGATCATGGACTGACCCCAGACCAGGTAGTCECAATCGCGTCACATGACGEGEEAAAGCAAGCCCTGGARATEG
TGCARAGGETTGTTGCCGGTCCTTTGTCAAGACCACGGLCTTACACCGGAGCAAGTCGTGGUCATTGCAAATAATAA
COETGGCAACAGGCTCTTGAGACGE TTCAGAGACTTCTCOCAGTTCTCTE TCAAGCCCACGGGUTGACTOCCGAT
CAAGTTETAGCOATTGCETCCAALGGTEGAGGGAAALAAGCATTGEAGACTGTCCAACGGCTCCTTCCCETETTG
TGTCAAGCCCACGETTTGACGCCTGCACAAGTEGTCGCCATCGLCAACAACARLGGLGGTAAGCAGECGCTGGAA
ACAGTACAGLGCCTOLTGLCTGTACTETECCAGGATCATGGACTGACCCCAGACCAGGTAGTCGCAATCGEGTEA
CATGACGOGEGAAGCAAGCCCTGGAAACCE TECAAAGETTETTGCCGGTCCTTTG TCAAGACCACGELCTTACA
CCGGAGTAAGTCETGGCATTGCAAGCAATGGEGGTOGLAAALAGGETCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGRGCTEACTCCCGATCAAGTTGTAGCGATTGCGAATAACAATGGAGGGAAACAAGCA
TTGGAGACTGTCCAACGGLTCCTTCCCGTGTIGTETCAAGCLCACGETTTGACGCLTECACAAGTGGTCGCCATCG
COAGCCATOATGGUGETAAGCAGECGC TEOAAACAGTACAGCGLCTGUTGICTETACTGTGCCAGGATCATGEAL
TGACACCCOAACAGETGETCELCATTGCTTCTAATGGGGEAGEACGECCAGECTTGBAGTCCATCGTAGCCCAAT
TETCCAGGCCCEATOLCGLGTTEECTECGTTAACGAATEACCATC TGRTGELETTEECATETCT TG TGGACGAL
COBCECTCGATEOAGTCARARAGGGTCTGUCTCATEUTCOLGCATTGATCARAAGAACCAACCGGLEGATTCCNG
AGAGAACTTCCCATCGAGTCGCGGGATCC
(SECHID NO:31)
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FIG. 14B

MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHRGYPMVDLRTLGYSOOQQEKIKPKYRSTVAQHHEALVGHG
FTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGYGKQWSGARALEALLTVAGELRGPPLOLDTGOLLKIAKR
GGVTAVEAVHAWRNALTGAPLNLTPDQVVAIANNNGGKOALETVORLLPVLCODHGLTPEQUVAIASNIGEKQALET
VORLLPVLCQAHGLTPDQVVAIASNIGG KOALETVORLLPVLCQAHGLTPAQVVAIANNNGGKQALETVORLLPYLCO
DHGLTPDOVVAIASNIGGKQALETVORLLPVICODHGLTPEQUVAIASNIGGKQALETVARLLPYLCOAHGLTEDCVY
AIANNNGGKOALETVQRLLPYLCOAHGLTPAQUVAIASNGGGKOALETVARLLPVLCODHGLTPDQVVAIASHDGGK
QALETVORLLPVLCQDHGLTPEQVVAIANNNGGKOALETVGRLLPVLCOAHGLTPDOVVAIASNGGGKQALETVQRL
LPVLCQAHGLTPAQYVAIANNNGGKQALETVARLLPYLCODHGLTPDOVVAIASHDG GKOALETVORLLPVLCQDHG
LTPEQVVAIASNGGGKQALETVORLLPVLCOAHGLTPDOVVAIANNNGGKOALETVORLLPVLCQAHGLTPAQYVAIA
SHDGGKOALETVORLLPVLCODHGLTPEOVVAIASNGGGRPALESIVAQLSRPDPALAALTNDHLV ALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

{SEQ 1D NO:32)
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FIG. 15A
TCTAGAGCTAGCACCATOGACTACAAAGACCATGACGG TGATTATAAAGATCATGACATCGATTACAAGGATGAC
GATGACAAGATGGLCCCCAAGAAGAAGAGGAAGG TGGGLATTCACCGLGGGGTACCTATGGTGGACTTGAGGAC
ACTCGGTTATTCGCAACAGCAACAGGAGAAAATCAAGECTAAGGTCAGGAGCACCATCGLGCAACACCACGAGS
COCTTGTGGGGCATGGCTTCACTCATGCGCATATTGTCGLGCTTTCACAGCACCCTGCGGCGCTTGGGACGGTGEE
TGTCAAATACCAAGATATGATTGLGGCCCTGUCCGAAGITACGLACGAGGCAATTGTAGGGGTCGGTAAACAGTG
GTCGGGAGCGLGAGCACTTGAGGCGCTGCTGACTGTEGLGGETGAGCTTAGGGGGCCTCCGUTCCAGETCGACA
CCOGRCAGCTGCTGAAGATCACGAAGAGAGGGGGAGTARCAGCGGTAGAGGCAGTGCACGLCTAGCGCAATGE
GCTCACCOGGGCCCCCTTGAACCTGACCCCAGALCAGG TAGTCGCAATCGCGTCACATGACGGOGGAAAGCAAGC
CCTGGAAACCGTGCAAAGETTGTTGCCGGTCCTTTGTCAAGACCACGGCCTTACACCGEAGLAAGTCGTGGCCATT
GCAAATAATAACGGTGGCAAACAGGCTCTTGAGACGGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGCCCACGGS
CTGACTCCCGATCAAGTTGTAGCGATTGCGTCGAACATTGGAGGGAAACAAGCATTGGAGACTGTCCAACGGETT
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGACGLCTGCACAAG TG GTCOCCATCGCCAACAACAATGGCGETAAGC
AGGCGCTGGARACAGTACAGCGCCTGCTGCCTGTACTGTGCCAGGATCATGGACTGACCCCAGACCAGGTAGTCG
CAATCGCETCACATGACGGAGEAAAGCAAGCCCTGGAAACCETGCAAAGGTTGTTGCCGGTCCTITGTCAAGACT
ACGGCCTTACACCGGAGCAAGTCATOGCCATTGCAAGCAATGGGAGTGOCAMACAGGCTCTTGAGACGGTTCAG
AGACTTCTCCCAGTTCTCTGTCAAGCCCACGGGCTGACTCCCGATCAAGTTGTAGLGATTGCGAATAACARTGGAG
GGAAACAAGCATTGGAGACTSTCCAACGGCTCCTTCCCGTETTGTGTCAAGCCCACGETTTGACGCCTGCACAAGT
GGTCGCCATCGOCTCCAATATTGGCGG TAAGCAGGCGCTGGAAACAGTACAGCGCCTGCTGCCTGTACTETGLCA
GGATCATGGACTGACCCCAGACCAGGTAGTCGCAATCGLGTCGAACATTGGEGGAAAGCAAGCCITGGAAALLS
TGCAAAGGTTGTTGCCGGTCCTTTGTCAAGACCACGGLCTTACACCGGAGEAAGTCGTGGCCATTGUAAATAATAA
CHETEGCARACAGGLTCTTGAGALGGTTCAGAGACTTCTCCCAGTTCTC TG TCAAGCCCACGGGCTGACTCCCGAT
CAAGTTGTAGCGATTGCGAATAACAATGGAGGGAAALAAGCATTEGAGACTGTCCAACGGLTCCTTCCCGTETTS
TGTCAAGCCCACGGTTTGACGCCTGCACAAG TGETCGCCATCGCCAACAACAACGGCGGTAAGCAGGLGCTGGAA
ACAGTACAGCGLCTECTGUOTETACTGTECCAGGATCATEGACTEACTCIAGACCAGGTAGTCGCAATCGLGTCA
CATGACGOGEGAAAGLAAGLC TGGAAACCGTGCAAAGGTTETTGCCGGTCCTTTGTCAAGACCACGGCCTTACA
CCGGAGCAAGTCOTGGLCATTGCAAGCAACATCOGTEGLAAACAGGCTCTTGAGALGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCALGGGCTGACTCCCGATCAAGTIGTAGCGATTGUGTCCAACGGTGGAGGGAAACAAGCA
TTGGAGACTGTCCAACGGCTCCTTCCCGTGTTGTGTCAAGCCCACGGTCTGACACCCGAACAGGTGGTCRCCATTS
CTTCCCACGACGGAGGACGGCCAGCCTTGGAGTCCATCGTAGCLCAAT TG TCCAGGCCCGATCOCGLGTTGGCTE
COTTAACGAATGACCATCTGGTGGLGTTGGCATGTCTTGGTGGACGACCCGLGCTCGATGCAGTCAAAAAGGGTC
TGCCTCATGCTCCOGCATTGATCAAAAGAACCAACCOGLGGATTCCCGAGAGAACTTCCCATCGAGTCBLGGGATC
I
{SEQ 1D NO: 33)
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FiG. 158
MDYKDHDBGDYKDHDIDYKDDDDKMAPKKKRKVGIHRGVPMYDLRTLEYSOOOGEKIKPKVRS TVAQHHEALVGHG
FTHARIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGYG KOWSGARALEALLTVAGELRGPPLOLDTGOLLKIAKR
GOVTAVEAVHAWRNALTGAPLNLTP DOVVAIASHDGGKOALETVARLLPVLCODHGLTPEQVVAIANNNGGKQALE
TVQRLLPVLCQAHGLTPDOVVAIASNIGGKOALETVORLLPYLCOAHGLT PAQVVAIANNNGGKOALETVORLLPVLC
ODHGLTPDQYVAIASHDGGKGALETVORLLPYLCQDHGLTPEQVVAIASNGGGKOALETVORLLPVLCOAHGLTPDQ
YVAIANNNGGKOALETVORLLPYLCOAHGLTPAQVVAIASNIGGK QALETVQRLLPVLCODHGLTPDOVVAIASNIGS
KQALETVORLLPVLCODHGLTPEQVVAIANNNGGKQALETVORLLPVLCOAHGLTPDOVYVAIANNNGGKOALETVOR
LLPVLCOAHGLTPAQVVAIANNNGGKOALETVORLLPVLCODHGLTPDOVYAIASHDGGKQALETVORLLPVLCODH
GLTPEQVVAIASNIGGKOALETVORLLPVLCOAHGLTPDOVWAIASNGGGKOALETVARUPVLCOARGLTPEQVVAIA
SHOGGRPALESIVAQLSRPDPALAALTNDHLVALACLG GRPALDAVKKGLPHAPALIKRTNRRIPERTS HRVAGS
(SEQ ID NO:34)
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FiG. 164
TCTAGAGCTAGCACCATGGACTACARAGACCATGACGGTGATTATAAAGATCATGACATCGATTACAAGGATGAL
GATGACAAGATGGCCCCCAAGAAGAAGAGGAAGG TGGECATTCACCGLGGEGTALCTATGGTGGACTTGAGGAL
ACTCGGTTATTCGCAACAGCAACAGGAGAAAATCAAGECT AAGGTCAGGAGCALCE TCGCGCAACALCACGAGE
CHCTTETGGEGCATGGCTICACTCATGCGCATATTGTOGUGCTTTCACAGCACC L TGLGGBCGCTTGGGACGETHEE
TGTCAAATACCAAGATATGATTGCGGCCCTGICCGAAGICACGLACGAGGCAATTGTAGGGGTCGETAMACAGTG
GTCGGOAGLGCGAGCACTIGAGGCGCTGCTGACTGTGGCEGETGAGCTTAGGGGELCTCCGCTCCAGCTCGACA
CUGGGEAGCTGCTGAAGATCGCGAAGAGAGGGEGAGTAACAGCGE TAGAGGCAGTECACGLCTGRCGTAATGE
GCTCACCOGGGLCCCCTTGAACCTGACCCCAGACTAGG TAGTCGCAATEGCOTCACATEACGGGGGAAAGCAAGC
CUTGGAMCCGTGCAAGGTIGTTGCCGGTCCTTTGTCAAGACCACGGLCTTACACC GGAGCAAG TCO TGGCCATT
GCAAATAATAACGGTGGCAAACAGECTCTTGAGACGG TTCAGAGACTTCTCOCAGTTCTCTGTCAAGCLCACGGS
CTGACTCCCBATCAAGTTGTAGCGATTGCGTCOAACATTGGAGGGAAACAAGCATIGGAGACTGTCCAACGGOTE
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGACGLCTGCACAAGTG GTCGCCATCGCCAACAACAACGGLGGTAAGT
AGGCGCTGGAAACAGTACAGCGCCTGCTGLCTETACTG TGCCAGGATCATGGACTGACCCCAGACCAGSTAGTCS
CAATCGLGTCACATGACGEGGGAAAGCAAGLCCTGEAAALLGTGLAAAGGTTETTGLCGGTCCTTTGTCAAGALC
ACGHCCTTACACCGGAGCAAGTOGTGGLCATTGCAAGCAATG GGG BTG GCAAACAGGCTCTTGAGACGGTTCAG
AGACTTCTCCCAGTTCTCTGTCAAGCCCACGGGCTGACTCCCGATCAAGTIGTAGCGATTGCGAATAACAATGGAG
GOAAACAAGCATTGGAGAL TG TCCAACG G TCCTTCCCGTETTG TG TCAAGCCCACGGTTTGACGCCTGCACAAGT
GGTOGCCATCRCCTCCAATATTGGOGGTAAGCAGGLGCTGGAAACAGTACAGCGLCTGLTGCCTGTACTGTGCCA
GGATCATGGACTGACCCCAGACCAGGTAGTCGCAATCGCGTCOAACATTGGGGGAAAGCAAGCCCTGGAAALLS
TGCAAAGGTIGTTGCCGGTCCTTTGTCAAGACCACGGCCTTACACCGGAGCAAGTCG TGHCCATTGUAATAATAA
CGETGECAAACAGGLTCTTGAGACGGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGCCCACGEGLTGACTCCOGAT
CAAGTTGTAGCGATTGCGAATAACAATGGAGGGAAACAAGEATTGEAGACTGTCCAACGGLTCCTTCCCGTGTTG
TGTCAAGCCCACGGTTTGACGLCTGCACAAGTG G TCGCCATCG L AACARCAACGGLGGTAAGCAGGLGCTGGAA
ACAGTACAGCGOCTGCTGLLTGTACTGTGCCAGGATCATGGACTGACCCCAGALCAGGTAGTCGLAATCGOGTCA
CATGACGGGEGAAGEAAGLCCTGGAAALCGTGCAAAGGTTGTTGCCGGTCCTITGTCAAGACCACGGLCTTACA
CLGGAGCAAGTCOTGGOCATTGCAAGCAACATCGGTEGCAAACAGGCTCTTGAGACGGTTCAGAGALTTCTCCCA
GTTCTCTGTCAAGCCCACGGGLTGACTCCCGATCAAGTTGTAGCGATTGLGTCCAACGGTGGAGGGAAACAAGCA
TTGGAGACTGTCCAACGGCTCCTTCCLGTGTTGTGTCAAGCCCACGGTITGACGCCTELACAAGTGETCGLLATCG
CCAGCCATGATGGLGGTAAGCAGGLGL TGGAACAGTACAGCGCCTGCTGCCTGTACTGTGCCAGGATCATGGAC
TGACACLCGAACAGGTGGTCGOCATTGCTAATAATAACGGAGGACGGLCAGCCTTGGAGTCCATCGTAGCCCAAT
TGTCCAGGLCCGATCOCGCGTTGEOTGCGTTAACGAATGACCATCTGGTGECGTTGGLATGTCTTGGTGGACGAL
CCGCGCTCGATECAGTCAAAAAGGGTCTGLCTCATSCTCCCGCATTGATCAAAAGAACCAALCGGCGGATTOOCS
AGAGAACTTCCCATOGAGTCECGGGATCC
(SEQ 1D NO:35)
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FIG. 168
MDYKDHDGDYKDHDIDYKDDDDEKMAPKKKRKVGIHRGYPMYDLRTLGYSQOQOQOQEKIKPKVRETVAQHHEALYGHG
FTHAHIVALSQHPAALGTVAVKYODMIAALPEATHEAIVGVGKQWIGARALEALUTVAGELRGPPLOLDTGOLIKIAKR
GGVTAVEAVHAWRNALTGAPLNLTPDOVVAIASHDGGKCALETVORLLPVLCODHGLTPEQVVAIANNNGGKQALE
TVQRLLPVLCCAHGLTPDOVVAIASNIGGKOALETVORLIPVICOAHGLTPAGVVAIANNNGGKCALETVGORLLPVLE
QDHGLTPDOVVAIASHDGGKQALETVARLLPVLCOBHGLTPEQVVAIASNGGGKCGALETVORLLPVLCQAHGLTPDG
VVAIANNNGGROALETVORLLPYLCQAHGLTPAGYVAIASNIGGKOALETVORLLPVLCODHGLTPDOVVAIASNIGS
KOQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGKOALETVORLLPVLCOQAHGLTPDOVVAIANNNGGKOALETVGR
LLPVLCOAHGLTPAQVVAIANNNGGKOALITVORLLPVLCQDHGLTPDOVVAIASHDGGKOALETVORLLPVLLQOEH
GLUTPEQVVAIASNIGGKOALETVORLLPVLCQAHGLTPDOVVAIASNGGGKOALETVORLLPVLCOAHGLTPAQVVAIA
SHDGGROALETVORLLPVLCODHGLTPEQVVAIANNNGGRPALESIVAQLIRPDPALAALTNDHLVALACLGGRPALD
AVEKKGLPHAPALIKRTNRRIPERTSHRVAGS {SEQ 1D NC:36)
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FIG. 17A

CTAGAGCTAGCACCATGGACTACAAAGACCATRACGGTGATTATAAAGATCATGACATCGATTACAAGGATGAL
GATGACAAGATGGCCCCCAAGAAGAAGAGGAAGGTGGECATTCACCGLGGRGTACCTATGGTGOACTTIGAGGAL
ACTCGGTTATICGCAACAGCAACAGGAGAAAATCAAGLITAAGGTCAGGAGCACCGTCGCGCAACACCALGAGEG
COCTTGTGGLGCATGGCTTCACTCATGCGLATATIGTCGLGCTTTCACAGCALCCTRLGRCECTTIGEGALGETGEC
TGTCAAATACCAAGATATGATTGLGGCCCTGLLLGAAGLLACGLACGAGGLAATTGTAGGGGTLGGTAAALAGTG
GTCRERAGCGLGAGCACTTGAGGLGLTGLT GACTGTGELGEGTGAGCTTAGGGGGLCTCCGLTLCAGLTCGACA
CCGHEALAGCTECTGAAGATCGLGAAGAGAGGLGRAGTAACAGLGGTAGAGGLAGTGCALGCCTGGLGLAATGL
GCTCACCGOGHELCCCCTTGAACCTGACCCCAGACCAGGTAGTLGLAATCGLGTCAAALGGAGGGEGAAAGCAAG
CCCTGRARALCGTGLAAAGGTTGTTGLCGGTCCTITGTCAAGACCALGGLCTTACACCGRAGLAAGTCGTRGCCA
TTOCAAATAATAACGGTGGCAAACAGGLTCTTGAGACGHGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGCCCACGS
GCTGACTCCCGATCAAGTTGTAGCGATTGLGTCCAACGGTGGAGGGARAACAAGCATTGGAGALTGTCCAALGGLT
CCTTCCCGTOTTGTGTCAAGCCCACGGTTTGACGLCTGCACAAGTGGTCGCCATCGLCAACAACAACGGLGGTAAG
CAGGCGCTGEAAACAGTACAGLGCCTGOTGCCTGTACTGTGCCAGGATCATGGACTGACCCCAGACCAGGTAGTC
GCAATCGOGTCACATGACGGGGGAAAGCAAGLLLTGGAAACCGTGLAAAGGTTGTTGCCGGTCCTTIGTCAAGAC
CACGGOCTTACACCGGAGCAAGTCGTERLCATIGCATCCCACGACGGTGGLAAACAGGLTCTTGAGALGGTTICAG
AGACTTCTCCCAGTTCTCTGTCAAGCLCACGRRUTGALTLCCGATCAAGTTGTAGLGATIGCGTCGCATGACGRAG
GGARACAAGCATTGGAGACTGTCCAALGQUTCCTTCCCGTGTIGTGTCAAGLLCCACGETTTGALGCCTGLACAAGT
GOTCGLCATCGCCAGCCATGATGELGGTAAGCAGGLGCTGLAAACAGTACAGLGLCTGLTGCCTGTACTGTGCCA
GGATCATGGACTGACCCCAGACCAGGTAGTCOCAARTLGLGTCGAACATTGGGHGAAAGLAAGLCCTGGARACCG
TGCAAAGGTTGTTGCCGGTCCTTIGTCAAGACCACGGLOTTACACCGGAGCAAGTCGTGGRICATIGCAAATAATAA
CGGETGGCAAACAGGCTCTTGAGACGGTTCAGAGACTTCTCCCAGTTCTCTGTCAAGCCCACGGGLTGACTCCCGAT
CAAGTTGTAGCGATTGCGAATAACAATGGAGGGAAACAAGCATTGGAGALTGTCCAACGGLTCCTICCCGTGTIG
TGTCAAGCCCACGGTTIGALGLCTGCACAAGTGGTCGCCATCGUCTCCAATATTIGGLGGTAAGCAGGUGITGGAA
ACAGTACAGCGLCTGOTGCCTGTACTGTGCCAGGATCATGGACTGACCCCAGACCAGGTAGTIGCAATCGEGTCA
AACGGAGGGGGAAAGCAAGCLCTGGAAACCETGLAAAGGETTGTTGLCGGTCCTTIGTCAAGACCACGGLCTTAL
ACCGGAGCAAGTCGTGGLCATTGCAAATAATAACGGTGGCAAACAGGCTCTTGAGACGGTTCAGAGACTTCTCCC
AGTICTCTGTCAAGLCCACGGGUTGACTCCCGATCAAGTTIGTAGCGATIGLGTCLAACGGTOGAGGGAAALAAGC
ATTGGAGACTGT CLAACGGLICOTTCLCGTGTTIGTGTCAAGCCCACGGTTTGACGLCTGCACAAGTGGTCGLCATC

GLCTCOAATGGLGGLEETAAGCAGGLGLTGGAAACAGTACAGLGLCTGCTGLCTGTACTGTGLCAGGATCATGG
ACTGACACCCOAACAGETGGTCGCCATTGLTAATAATAALGGAGGALGGLCAGLCTTGGAGTCCATCGTAGLLCA
ATTGTCCAGGLCCGATCCCGLGT TGOUTGLGTTAACGAATGACCATCIGGTORLGT TGOLATGTCTTGGTGRALCG
ACCCGLGCTCOATGLAGTCAAAAAGGGTCTGLCTCATGUTCCCGCAT TGATCAAAAGAATCAACCGGCGLATTCCC
GAGAGAACTTCCCATCGAGTOGCGGGATCC {SEQUID NO:37)

FiG. 178

MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHRGVPMVDLRTLGYSQOQQQEKIKPRKVRSTVAQHHEALVGHG

FTHAHIVALSOHPAALGTVAVEKYQDMIAALPEATHEAIVGVYGKOWSGARALEALLTVAGELRGPPLOLDTGQOLLKIAKR
GGVTAVEAVHAWRNALTGAPLNLTPDOVVAIASNGGGKOALETVORLLPVLCGDHGITPEQVVAIANNNGGKOALE

TVQRLLPVLCOAHGLTPDQVVAIASNGGGKOALETVORLLPVLCQAHGLTPAQVVAIANNNGGKGALETVQRLLPVLC
QOHGLTPDOVWAIASHDGGKQALETVORLLPVLCODHGLTPEQVVAIASHDGGKOALETVGRULPYLCQAHGLTPDO,
VVAIASHDGGKOALETVQRLIPVLICOAHGLTPAQVVAIASHDGGKGALETVOQRLLPVLCODHGLTPDQVVAIASNIGG

KQALETVORLLPVLCQDHGLTPEQYVAIANNNGGKQALETVORLLPVLCQAHGLTPBOQVVAIANNNGGKQALETVQGR
LLPVLCOAHGLTPAQVYVAIASNIGGKOALETVORLIPVLCODHGLTPDOQVVAIASNGGGKCALETVORULPYVICODHG

LTPEQVVAIANNNGGKQALETVQRLLPVLICOAHGLTPDOVVAIASNGGGKOALETVORLLPVLCOAHGLTPAQVVAIA
SNGGGROALETVARLLPVECQDHGLTPEQVVAIANNNGGRPALESIVAGLIRPDPALAALTNDHLVALACLGGRPALD

AVKKGLPHAPALUIKRTNRRIPERTSHRVAGS {SEQLID NO:38)
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FIG. 18A

TCTAGAGCTAGCACCATGOACTACAAAGACCATOACGGTGATTATAAAGATCATGACATCGATTACAAGGATGAL
CATGACAAGATGGCLCCCAAGAAGAAGAGGAAGGETGERCATTCACCGUGEGGTACCTATGGTGRACTTGAGGAC
ACTCGGTTATTCGCAACAGCAACAGGAGAAALATCAAGLCTAAGGTCAGGAGCACCOTCOCGTAACACCACGAGG
COCTTOTGGEGECATOGOCTTCACTCATGLGLATATTGTCOOGCTTT CACAGCACCOTGLGECGLTTGRGACGGTGEL
TGTCAAATACCAAGATATGATTGLGGCLCTGLLCGAAGLCACGLACGAGRCAATTGTAGGGETLGGTAAARLAGTG
GTCGGGAGCGLGAGCACTTGAGGLELTGLTRACTGTGGLEGETCAGCTTAGGGGGLLTLLGCTCCAGITCGACA
CCGGGCAGCTGLTGAAGATOGLGAAGAGAGGGGOAGTAACAGLGGTAGAGGCAGTECACGLCTGGCGLAATEC
GCTCACCGRGGLCCCCTTGAACCTGACCLCAGALCAGGTAGTCGLAATCOUGAALAATAAT GGGLEAAAGCAAG
COCTGGAAACCGTGCARAGGETIGTTGLCGGTCCTTTGTCAAGACCACGGICTTACACCGGAGCAAGTCGTGRCCA
TTGCAAGCAATGGGGGTGRCAAACAGGITCTTGAGALGGTTCAGABACTICTCCCAGTICTCTGTCAAGCLCALG
GGUTGACTCCCGATCAAGTTGTAGCGATTGCOAATAACAATOGAGGGAAACAAGTATTGEAGACTGTICAALRGC
TCOTTCCCETOTTGTETCAAGCCCALGGTTTGACGLCTGCACAAGTGETCGLLATCGCCAGCLATEATGLLGGTAA
GCAGGLGLTGGAAACAGTACAGCGCOTGCTGCCTGTACTGTGLCAGGATCATGGACTGACCCCAGACCAGGTAGT
CGCAATCOLGTCACATOACGGOGGAAAGCAAGCLCTGCAAACCOTGLAAAGOTTGTTGCCGGTCCTTTGTCAAGA
CCACGGLCTTACACCGGAGCAAGTCRTGGCCATTGCATCCCACGACGGTOGLAAACAGGCTCTTGAGACGGTICA
GAGACTTCTCCCAGTTUTCTGTCAAGCCCALGEGLTGACTCCCGATCAAGTTGTAGLGATTGLGTCGLATGALGGA
GGOAAACAAGCATIGGAGACTGTCCAACGGCTCCTTCCCGTGTTGTGTCAAGLLCACGGTTTGACGLCTGCACAA
GTGGTCQCCATCQUCTCCAATATIGGCGETAAGCAGGLGCTGEAAACAGTACAGCOLCTGLTGCOTGTACTGTGL
CAGGATCATGGACTGACCCCAGACCAGGTAGTCGLAATCGCGAACAATAATGLGGGAAAGCAAGTCCTGRAAAC
COGTECAAAGGTTGTTGLLGETCCTTTGTCAAGACCACGGUCTTACACCGGAGLAAGTCGTGGLCATIGCALATAATY
AACGGTGEGCARACAGGCTCITCAGACGGTTCAGAGACTTCTCCCAGTICTCTGTCAAGCCCACGGGLTEACTCCCG
ATCAAGTTIGTAGCGATTGUGTCGAACATTGGAGGGAAACAAGCATTGGAGACTGTCCAACGGCTCCTTICCCGTAT
TGTGTCAAGLCCACGGTTTGACGLLTGLACAAGTGOTCGLCATCGLCTCGAATGELGGLGGTAAGCAGGCELTGE
ARACAGTACAGCGLCTGCTGLLTGTACTGTGUCAGGATCATGGACTOACCCCAGACCAGGTAGTLGLAATIGLGA
ACAATAATEEGEGAAAGCAAGCCCTGGAAALCGTGCAAAGGETTGTTGCLGGTCCTTTGTCAAGACCACGGCCOTTA
CACCGGAGCAAGTCGTGGLCATTGCAAGLAATEGGGETGGCAAACAGGLTCTTGAGACGGTTCAGAGACTICTCC
CAGTTCTCTGTCAAGCCCALGGGLTGACTCCCGATCAAGTIGTAGLGATTGCGTCCAALGGTGRAGGGAAACAAG
CATIGGAGACTOTCCAACGGCTCOTTCCCGTGTTGTGTCAAGCCCACGGTTIGACGCCTGCACAAGTGGTCGLCAT
CGCCAACAACAACGGCOGTAAGCAGGLGLTGEAAACAGTACAGLGLCTGCTGLCTGTACTGTGCCAGGATCATG
GACTGACACCCGAACAGOTGOTCGCCATTGUTTCOCACGACGGAGGACLGEUCAGCCTTGGAGTCCATCGTAGLLC
AATTGTCCAGGLLLGATCCCGLGTTGEUIGLGTTAACGAATGACCATCTGGTEGCGTTGGCATGTCTTGGTGGAL
GACCCGLGLTCGATGCAGTCAAAMAGGGTCTGCCTCATGLTCCCGLATTGATCARAAGAACCAALCGGLGGATTC
CCGAGAGAACTTCCCATCGAGTCGLGEGRATCC {SEQ.ID NO:39}
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FiG. 188
MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHRGYPMVDLRTLGYSOQOOEKIKPKVRSTVAQHHEALVGHG
FTHAHIVALSOHPAALGTVAVEYQDMIAALPEATHEAIVOVGRKQWSGARALEALLTVAGELRGPPLOLDTGOLLKIAKR
GGVTAVEAVHAWRNALTGAPLNLTPDOVVAIANNNGGROALETVQRLEPVICOBHGLTPEQVVAIASNGGGROALE
TWORLLPVLCOAHGLTPDOVVAIANNNGGKOALETVORLLPVLCOAHGLTPAQVVAIASHDGGKOALETVORLLPVLL
GDHGLTPDOQVVAIASHDGGKOALETVARLLPVLCODHGLTPEQVYVAIASHDGGKOALETVORLIPVLCQAHGLTPDO
YYAIASHDGGKOALETYORLLPVLCOAHGLTPAQVVAIASNIGGRCOALETVORLEPVLICODHGLUTPDOVVAIANNNGG
KOALETVORLLPVLCODHGLTPEQVVAIANNNGGKOALETVORLLPVLCOAHGLTPDOVVAIASNIGOKOALETVGRL
LPVLCQAHGLTPAQVVAIASNGGGKOALETVORLLPVICQDHGLTPDOVVAIANNNGGKOQALETVORLLPVLICQDHG
LTPEQVVAIASNGGGKQALETVORLLPVLCCGAHGLTPDOVVAIASNGGGKOALETVORLLPVICQAHOGLTPAQVVAIA
NNNGGKOALETVORLLPYVLCODHGLTPEQVVAIASHDGGRPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS {SEQ 1D NC:40}
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METHODS OF TRANSCRIPTION
ACTIVATOR LIKE EFFECTOR ASSEMBLY

CLAIM OF PRIORITY

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 61/508,366, filed on Jul.
15,2011, and 61/601,409, filed on Feb. 21,2012, and 61/610,
212, filed on Mar. 13, 2012, and the entire contents of each of
the foregoing applications are hereby incorporated by refer-
ence.

STATEMENT AS TO FEDERALLY SPONSORED
RESEARCH

[0002] This invention was made with government support
under grant number DP1 OD006862 awarded by the National
Institutes of Health. The government has certain rights in the
invention.

SEQUENCE LISTING

[0003] The instant application contains a Sequence Listing
which has been submitted in ASCII format via EFS-Web and
is hereby incorporated by reference in its entirety. Said ASCII
copy, created on Jul. 11, 2012, is named 2953936 W.txt and is
459,673 bytes in size.

TECHNICAL FIELD

[0004] This invention relates to methods of producing
nucleic acids encoding peptides and polypeptides encoding
multiple transcription-like activator effector (TALE) repeat
domains and the proteins themselves.

BACKGROUND

[0005] TALE proteins of plant pathogenic bacteria in the
genus Xanthomonas play important roles in disease, or trigger
defense, by binding host DNA and activating effector-specific
host genes (see, e.g., Gu et al., 2005, Nature 435:1122; Yang
etal., 2006 Proc. Natl. Acad. Sci. USA 103:10503; Kay et al.,
2007, Science 318:648; Sugio et al., 2007, Proc. Natl. Acad.
Sci. USA 104:10720; and Romer et al., 2007, Science 318:
645).

[0006] Specificity for nucleic acid sequences depends onan
effector-variable number of imperfect, typically ~33-35
amino acid repeats (Schornack et al., 2006, J. Plant Physiol.
163:256). Each repeat binds to one nucleotide in the target
sequence, and the specificity of each repeat for its nucleotide
is largely context-independent, allowing for the development
of custom sequence-specific TALE proteins (Moscou et al.,
2009, Science 326:1501; Boch et al., 2009, Science 326:
1509-1512).

SUMMARY

[0007] This application is based, at least in part, on the
development of rapid, simple, and easily automatable meth-
ods for assembling nucleic acids encoding custom TALE
repeat array proteins.

[0008] Accordingly, this disclosure features a process that
includes: (a) providing a first nucleic acid having a sequence
encoding a first set comprising one or more (e.g., two or more,
three or more, four or more, five or more, six or more, one to
six, two to six, three to six, four to six, five or six, one two to
five, three to five, four or five, one to four, two to four, three or
four, one, to three, two or three, one or two, one, two, three,
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four, five, or six) transcription activator-like effector (TALE)
repeat domains and/or one or more portions of one or more
TALE repeat domains; (b) contacting the first nucleic acid
with a first enzyme, wherein the first enzyme creates a first
ligatable end; (c) providing a second nucleic acid having a
sequence encoding a second set comprising one or more (e.g.,
two or more, three or more, four or more, five or more, six or
more, one to six, two to six, three to six, four to six, five or six,
one two to five, three to five, four or five, one to four, two to
four, three or four, one to three, two or three, one or two, one,
two, three, four, five, or six) TALE repeat domains and/or one
or more portions of one or more TALE repeat domains; (d)
contacting the second nucleic acid with a second enzyme,
wherein the second enzyme creates a second ligatable end,
and wherein the first and second ligatable ends are compat-
ible; and (e) ligating the first and second nucleic acids through
the first and second ligatable ends to produce a first ligated
nucleic acid, wherein the first ligated nucleic acid is linked to
a solid support, and wherein the first ligated nucleic acid
encodes a polypeptide comprising said first and second sets.
[0009] Insome embodiments, the methods include linking
the first nucleic acid to a solid support prior to (b) contacting
the first nucleic acid with the first enzyme or prior to (e)
ligating the first and second nucleic acids. In some embodi-
ments, the methods include linking the first ligated nucleic
acid to a solid support.

[0010] In some embodiments, the first set is N-terminal to
the second set in the polypeptide. In some embodiments, the
second set is N-terminal to the first set in the polypeptide.
[0011] Insomeembodiments, the first and second enzymes
are a first and second restriction endonuclease, wherein the
first restriction endonuclease cleaves at a site within the first
nucleic acid and creates a first cut end, and the second restric-
tion endonuclease cleaves at a site within the second nucleic
acid and creates a second cut end, and wherein the first and
second ligatable ends are the first and second cut ends. When
restriction endonucleases are used, the first ligated nucleic
acid cannot include a restriction site recognized by the first
restriction endonuclease.

[0012] The process can further include: (f) contacting the
first ligated nucleic acid with a third enzyme, wherein the
third enzyme creates a third ligatable end; (g) providing a
third nucleic acid comprising a sequence encoding a third set
comprising one or more (e.g., two or more, three or more, four
or more, five or more, six or more, one to six, two to six, three
to six, four to six, five or six, one two to five, three to five, four
or five, one to four, two to four, three or four, one to three, two
or three, one or two, one, two, three, four, five, or six) TALE
repeat domains and/or one or more portions of one or more
TALE repeat domains; (h) contacting the third nucleic acid
with a fourth enzyme, wherein the fourth enzyme creates a
fourth ligatable end, and wherein the third and fourth ligat-
able ends are compatible; and (i) ligating the first ligated and
third nucleic acids through the third and fourth ligatable ends
to produce a second ligated nucleic acid linked to the solid
support, wherein the second ligated nucleic acid encodes a
polypeptide comprising said first, second, and third sets.
[0013] Insomeembodiments, the third and fourth enzymes
are a third and fourth restriction endonuclease, wherein the
third restriction endonuclease cleaves at a site within the first
ligated nucleic acid and creates a third cut end, and the fourth
restriction endonuclease cleaves at a site within the third
nucleic acid and creates a fourth cut end, and wherein the third
and fourth ligatable ends are the third and fourth cut ends.
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[0014] Insome embodiments, the ligated nucleic acid does
not include a restriction site recognized by the first endonu-
clease, and the first and third restriction endonucleases are the
same. In some embodiments, the second and fourth restric-
tion endonucleases are the same.

[0015] The process can further include: (j) contacting the
second ligated nucleic acid with a fifth enzyme, wherein the
fifth enzyme creates a fifth ligatable end; (k) providing a
fourth nucleic acid having a sequence encoding a fourth set
comprising one or more (e.g., two or more, three or more, four
or more, five or more, six or more, one to six, two to six, three
to six, four to six, five or six, one two to five, three to five, four
or five, one to four, two to four, three or four, one to three, two
or three, one or two, one, two, three, four, five, or six) TALE
repeat domains and/or one or more portions of one or more
TALE repeat domains; (1) contacting the fourth nucleic acid
with a sixth enzyme, wherein the sixth enzyme creates a sixth
ligatable end, and wherein the fifth and sixth ligatable ends
are compatible; and (m) ligating the second ligated and fourth
nucleic acids through the fifth and sixth ligatable ends to
produce a third ligated nucleic acid linked to the solid sup-
port, wherein the third ligated nucleic acid encodes a
polypeptide comprising said first, second, third, and fourth
sets. One of ordinary skill would recognize that the process
can be repeated with similar additional steps. Such methods
are included within this disclosure.

[0016] In some embodiments, the fifth and sixth enzymes
are a fifth and sixth restriction endonuclease, wherein the fifth
restriction endonuclease cleaves at a site within the second
ligated nucleic acid and creates a fifth cut end, and the sixth
restriction endonuclease cleaves at a site within the fourth
nucleic acid and creates a sixth cut end, and wherein the fifth
and sixth ligatable ends are the fifth and sixth cut ends.

[0017] In some embodiments, the second ligated nucleic
acid does not include a restriction site recognized by the first
endonuclease, and the first, third, and fifth restriction endo-
nucleases are the same.

[0018] Insome embodiments, the second, fourth, and sixth
restriction endonucleases are the same.

[0019] Insome embodiments, the solid support and linked
nucleic acid are isolated, e.g., following any of the above
steps (a)-(m).

[0020] In some embodiments, the second, third, or fourth
set comprises one to four TALE repeat domains.

[0021] Insome embodiments, the ligatable ends include an
overhang of 1-10 nucleotides. In some embodiments, the
ligatable ends are blunt ends. In some embodiments, an over-
hang can be generated using an exonuclease and polymerase
in the presence of one or more nucleotides.

[0022] In some embodiments, an enzyme or restriction
endonuclease used in the above processes is a type IIS restric-
tion endonuclease.

[0023] The processes can further comprise unlinking a
ligated nucleic acid from the solid support and inserting the
ligated nucleic acid (or a processed derivative thereof com-
prising the TALE repeat array coding sequences) into a vec-
tor, e.g., an expression vector. The expression vector can
include a sequence encoding an effector domain (e.g., a
nuclease domain) configured to create a sequence encoding a
fusion protein of the polypeptide and the effector domain. The
expression vector can be inserted into a cell to affect the cell
directly or for expression of the polypeptide or fusion protein.
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When the polypeptide or fusion protein is to be expressed, the
processes can further include expressing and purifying the
polypeptide or fusion protein.

[0024] In another aspect, this disclosure features TALE
proteins that bind to a target nucleotide sequence (e.g., a “half
site””) disclosed herein (e.g., in Table 6 or 7), TALE nucleases
that include the TALE proteins, pairs of TALE proteins (e.g.,
TALENSs) that bind to the target sites disclosed herein (e.g., in
Table 6 or 7), and nucleic acids that encode any of the above.
In some embodiments, the TALE proteins, TALE nucleases,
and pairs of TALE proteins (e.g., TALENs) are those dis-
closed in Example 7. The nucleic acids encoding the TALE
proteins, TALE nucleases, and pairs of TALE proteins (e.g.,
TALENSs) can be those disclosed in Example 7 or other
sequences that encode the proteins disclosed in Example 7.
The disclosure also includes vectors and cells that include the
nucleic acids encoding the TALE proteins, TALE nucleases,
or pairs of TALE proteins (e.g., TALENSs) disclosed herein
and methods of expressing the TALE proteins, TALE
nucleases, or pairs of TALE proteins (e.g., TALENs) that
include culturing the cells. The methods of expressing the
TALE proteins, TALE nucleases, or pairs of TALE proteins
(e.g., TALENS) can also include isolating the TALE proteins,
TALE nucleases, or pairs of TALE proteins (e.g., TALENSs)
from the cell culture.

[0025] In another aspect, the invention features a set,
archive, or library of nucleic acids (e.g., plasmids) that
include sequences encoding one or more TALE domains. In
some embodiments, the set, archive; or library includes
sequences encoding one, two, three, and/or four (or more than
four (e.g., five, six, or more)) TALE repeat domains. In some
embodiments, the set, library, or archive of nucleic acids
includes sequences encoding TALE repeat domains that bind
to nucleotide sequences having one, two, three, four (or more
than four (e.g., five, six, or more)) nucleotides. In some
embodiments, the set, library, or archive includes restriction
sites (e.g., sites for type IIS restriction endonucleases) sur-
rounding the sequences encoding the TALE repeat domains.

[0026] The methods described herein provide several
advantages, including avoiding extensive PCR amplification
of the TALE repeats, thereby avoiding the introduction of
mutations from PCR errors. Further, TALE repeat arrays of
any desired length can be constructed, and the methods can be
easily multiplexed and/or automated.

[0027] Unless otherwise defined, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Although methods and materials similar or
equivalent to those described herein can be used in the prac-
tice or testing of the present invention, suitable methods and
materials are described below. All publications, patent appli-
cations, patents, and other references mentioned herein are
incorporated by reference in their entirety. In case of conflict,
the present specification, including definitions, will control.
In addition, the materials, methods, and examples are illus-
trative only and not intended to be limiting.

[0028] The details of one or more embodiments of the
invention are set forth in the accompanying drawings and the
description below. Other features, objects, and advantages of
the invention will be apparent from the description and draw-
ings, and from the claims.
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DESCRIPTION OF DRAWINGS

[0029] FIG. 1 is a schematic depiction of an exemplary
method of assembling a nucleic acid encoding a TALE pro-
tein.

[0030] FIG. 2 is a schematic depiction of exemplary
archives of nucleic acids encoding single (one-mer), two-
mer, three-mer, and four-mer TALE repeat domains.

[0031] FIG. 3 depicts the sequence of the pUCS57-ABsal
plasmid. This plasmid is identical to plasmid pUCS57 except
for mutation of a single base (in bold, underlined and lower-
case) that destroys a Bsal restriction site.

[0032] FIG.4A depicts the polypeptide sequences of exem-
plary TALE repeats of type a/e, 8, v, and d. Polymorphic
residues characteristic of each type are indicated in bold and
italic. The hypervariable triplet SNI for binding to A is indi-
cated in underscore.

[0033] FIG.4B depicts the polynucleotide sequences of the
exemplary TALE repeats of FIG. 4A.

[0034] FIGS. 5A-5B depict the common sequence of
expression plasmids pJDS70, pJDS71, pJDS74, pJDS76, and
pIDS78. The region of the variable sequences is depicted as
XXXXXXXXX (underlined and bold).

[0035] FIG. 6 is a schematic diagram of the enhanced green
fluorescent protein (eGFP) gene and the location of the bind-
ing sites for synthetic TALE proteins described herein.
[0036] FIG. 7 is a bar graph depicting the % of TALE
nuclease-modified, eGFP-negative cells at 2 and 5 days fol-
lowing transfection with plasmids encoding TALE nucleases
designed to bind and cleave the eGFP reporter gene.

[0037] FIG. 8 is a depiction of the sequences of insertion-
deletion mutants of eGFP induced by TALE nucleases.
Deleted bases are indicated by dashes and inserted bases
indicated by double underlining; the TALEN target half-sites
are single underlined. The net number of bases inserted or
deleted is shown to the right.

[0038] FIG. 9 is a depiction of an electrophoresis gel of
assembled DNA fragments encoding 17-mer TALE array
preparations.

[0039] FIG. 10 is a depiction of an electrophoresis gel of
16-mer TALE array preparations.

[0040] FIGS. 11A-11B depict the nucleotide (11A) and
polypeptide (11B) sequence of engineered DR-TALE-0003.
[0041] FIGS. 12A-12B depict the nucleotide (12A) and
polypeptide (12B) sequence of engineered DR-TALE-0006.
[0042] FIGS. 13A-13B depict the nucleotide (13A) and
polypeptide (13B) sequence of engineered DR-TALE-0005.
[0043] FIGS. 14A-14B depict the nucleotide (14A) and
polypeptide (14B) sequence of engineered DR-TALE-0010.
[0044] FIGS. 15A-15B depict the nucleotide (15A) and
polypeptide (15B) sequence of engineered DR-TALE-0023.
[0045] FIGS. 16A-16B depict the nucleotide (16A) and
polypeptide (16B) sequence of engineered DR-TALE-0025.
[0046] FIGS. 17A-17B depict the nucleotide (17A) and
polypeptide (17B) sequence of engineered DR-TALE-0020.
[0047] FIGS. 18A-18B depict the nucleotide (18A) and
polypeptide (18B) sequence of engineered DR-TALE-0022.
[0048] FIG. 19A is a bar graph depicting activities of 48
TALEN pairs and four ZFN pairs in the EGFP gene-disrup-
tion assay. Percentages of EGFP-negative cells as measured 2
and 5 days following transfection of U20S cells bearing a
chromosomally integrated EGFP reporter gene with
nuclease-encoding plasmids are shown. Mean percent dis-
ruption of EGFP and standard error of the mean from three
independent transfections are shown.
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[0049] FIG. 19B is a bar graph depicting mean EGFP-
disruption activities from FIG. 19A, grouped by length of the
TALENS.

[0050] FIG. 20A is a graph depicting the ratio of mean
percent EGFP disruption values from day 2 to day 5. Ratios
were calculated for groups of each length TALEN using the
data from FIG. 19B. Values greater than 1 indicate a decrease
in the average of EGFP-disrupted cells at day 5 relative to day
2

[0051] FIG. 20B is a graph depicting the ratio of mean
tdTomato-positive cells from day 2 to day 5 grouped by
various lengths of TALENs. tdTomato-encoding control plas-
mids were transfected together with nuclease-encoding plas-
mids on day O.

[0052] FIGS. 21A-E depict DNA sequences and frequen-
cies of assembled TALEN-induced mutations at endogenous
human genes. For each endogenous gene target, the wild-type
(WT) sequence is shown at the top with the TALEN target
half-sites underlined and the translation start codon of the
gene (ATG) indicated by a box. Deletions are indicated by
dashes and insertions by lowercase letters and double under-
lining. The sizes of the insertions (+) or deletions (A) are
indicated to the right of each mutated site. The number of
times that each mutant was isolated is shown in parentheses.
Mutation frequencies are calculated as the number of mutants
identified divided by the total number of sequences analyzed.
Note that for several of the genes, we also identified larger
deletions that extend beyond the sequences of the TALEN
target sites.

[0053] FIG. 22 is a schematic depiction of an exemplary
method of assembling a nucleic acid encoding a TALE pro-
tein containing TALE repeat domains or portions of TALE
repeat domains.

DETAILED DESCRIPTION

[0054] The methods described herein can be used to
assemble engineered proteins containing TALE repeat
domains for binding to specific sequences of interest. Assem-
bling long arrays (e.g., 12 or more) of TALE repeat domain
repeats can be challenging because the repeats differ only at a
small number of amino acids within their highly conserved
~33-35 amino acid consensus sequence. PCR assembly can
lead to the introduction of unwanted mutations. Hierarchical
assembly methods that involve one or more passages of inter-
mediate plasmid constructs in . coli can also be problematic
because the highly repetitive nature of these constructs can
make them unstable and prone to recombination and because
the need to passage these intermediate constructs makes these
approaches difficult to automate.

TAL Effectors

[0055] TAL effectors of plant pathogenic bacteria in the
genus Xanthomonas play important roles in disease, or trigger
defense, by binding host DNA and activating effector-specific
host genes. Specificity depends on an effector-variable num-
ber of imperfect, typically ~33-35 amino acid repeats. Poly-
morphisms are present primarily at repeat positions 12 and
13, which are referred to herein as the “repeat variable-diresi-
due” (RVD). The RVDs of TAL effectors correspond to the
nucleotides in their target sites in a direct, linear fashion, one
RVD to one nucleotide, with some degeneracy and no appar-
ent context dependence. In some embodiments, the polymor-
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phic region that grants nucleotide specificity may be
expressed as a triresidue or triplet e.g., encompassing resi-
dues 11, 12, and 13.

[0056] Each DNA binding repeat can include an RVD that
determines recognition of a base pair in the target DNA
sequence, wherein each DNA binding repeat is responsible
for recognizing one base pair in the target DNA sequence, and
wherein the RVD comprises, but is not limited to, one or more
of the following: HA for recognizing C; ND for recognizing
C; HI for recognizing C; HN for recognizing G; NA for
recognizing G; SN for recognizing G or A; YG for recogniz-
ing T; and NK for recognizing G, and one or more of: HD for
recognizing C; NG for recognizing T; NI for recognizing A;
NN for recognizing G or A; NS for recognizing A or C or G or
T; N* for recognizing C or T, wherein * represents a gap in the
second position of the RVD; HG for recognizing T; H* for
recognizing T, wherein * represents a gap in the second posi-
tion of the RVD; and IG for recognizing T.

[0057] TALE proteins are useful in research and biotech-
nology as targeted chimeric nucleases that can facilitate
homologous recombination in genome engineering (e.g., to
add or enhance traits useful for biofuels or biorenewables in
plants). These proteins also are useful as, for example, tran-
scription factors, and especially for therapeutic applications
requiring a very high level of specificity such as therapeutics
against pathogens (e.g., viruses) as non-limiting examples.

Assembly Methods

[0058] An example of the methods described herein of
assembling a TALE repeat domain array is shown in FIG. 1
and includes the following steps: (1) provision a single bioti-
nylated PCR product encoding one single N-terminal TALE
repeat domain (a one-mer) with a linker suitable for attach-
ment to a solid support (in the example shown here, a mag-
netic streptavidin coated bead is used but other solid supports
can also be utilized as well as other ways of tethering the
initial DNA fragment to the solid support); (2) creation of an
overhang at the 3' end of the one-mer DNA (e.g., using a Type
IIS restriction enzyme); (3) ligation of a second fragment
containing four TALE repeat domain (i.e., a pre-assembled
four-mer), creating a five-mer; (4) attachment of the five-mer
to the solid support; (5) ligation of additional pre-assembled
TALE repeat domains to create a long array, e.g., a piece or
pieces of DNA encoding one, two, three, or four TALE repeat
domains depending upon the length of the desired final array,
and (6) release of the extended DNA encoding the TALE
repeats from the solid support (e.g., by using a Type IIS
restriction enzyme whose site is built in at the 5' end of the
initial biotinylated DNA product). The final fragment can
then be prepared for ligation to an appropriate expression
plasmid.

[0059] Alternatively, the method can proceed as follows:
(1) attachment of a single biotinylated PCR product encoding
one single N-terminal TALE repeat domains to a solid sup-
port (in the example shown here, a magnetic streptavidin
coated bead is used but other solid supports such as the
streptavidin-coated wells of a multi-well plate can also be
utilized as well as other ways of tethering the initial DNA
fragment to the solid support), (2) creation of an overhang at
the 3' end of the anchored DNA (e.g., using a Type IS restric-
tion enzyme), (3) ligation of a second fragment containing
four TALE repeat domain, (4) additional cycles of steps (2)
and (3) to create a long array, (5) in the final cycle performing
ligation of a piece of DNA encoding one, two, three, or four
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TALE repeat domains depending upon the length of the
desired final array, and (6) release of the extended DNA
encoding the TALE repeats from the solid support (e.g., by
using a Type IIS restriction enzyme whose site is built in at the
5" end of the initial biotinylated DNA product).

[0060] Another example of a method of assembling a
TALE repeat domain array based on the methods described
herein is shown in FIG. 22 and includes the following steps:
(1) provision a single biotinylated PCR product encoding a
portion of one single N-terminal TALE repeat domain (a
partial one-mer) with a linker suitable for attachment to a
solid support (in the example shown here, a magnetic strepta-
vidin coated bead is used but other solid supports can also be
utilized as well as other ways of tethering the initial DNA
fragment to the solid support); (2) creation of an overhang at
the 3' end of the partial one-mer DNA (e.g., using a Type IIS
restriction enzyme); (3) ligation of a second fragment con-
taining consisting of two partial and three full TALE repeats;
(4) attachment of the second fragment to the solid support; (5)
ligation of additional pre-assembled TALE repeat domains or
portions of TALE repeat domains to create a long array, e.g.,
a piece or pieces of DNA encoding one, two, three, or four
TALE repeat domains (or portions of TALE repeat domains)
depending upon the length of the desired final array, and (6)
release of the extended DNA encoding the TALE repeats
from the solid support (e.g., by using a Type IIS restriction
enzyme whose site is built in at the 5' end of the initial
biotinylated DNA product). The final fragment can then be
prepared for ligation to an appropriate expression plasmid.
[0061] The initial nucleic acid encoding one or more TALE
repeat domains (or portions) is linked to a solid support. The
initial nucleic acid can be prepared by any means (e.g., chemi-
cal synthesis, PCR, or cleavage from a plasmid). Addition-
ally, the nucleic acid can be linked to the solid support by any
means, e.g., covalently or noncovalently.

[0062] In some embodiments, the nucleic acid is linked
noncovalently by using a nucleic acid modified with one
member of a binding pair and incorporating the other member
of the binding pair on the solid support. A member of a
binding pair is meant to be one of a first and a second moiety,
wherein said first and said second moiety have a specific
binding affinity for each other. Suitable binding pairs for use
in the invention include, but are not limited to, antigens/
antibodies (for example, digoxigenin/anti-digoxigenin, dini-
trophenyl (DNP)/anti-DNP, dansyl-X/anti-dansyl, Fluores-
cein/anti-fluorescein, lucifer yellow/anti-lucifer yellow,
peptide/anti-peptide, ligand/receptor and rhodamine/anti-
rhodamine), biotin/avidin (or biotin/streptavidin) and calm-
odulin binding protein (CBP)/calmodulin. Other suitable
binding pairs include polypeptides such as the FLLAG-peptide
(Hopp et al., 1988, BioTechnology, 6:1204 10); the KT3
epitope peptide (Martin et al., Science 255:192 194 (1992));
tubulin epitope peptide (Skinner et al., J. Biol. Chem. 266:
15163-66 (1991)); and the T7 gene 10 protein peptide tag
(Lutz-Freyerinuth et al., Proc. Natl. Acad. Sci. USA, 87:6393
97 (1990)) and the antibodies each thereto.

[0063] In some embodiments, the individual nucleic acids
encoding one or more TALE repeat domains are present in an
archive or library of plasmids (see FIG. 2). Although nucleic
acids encoding one to four TALE repeat domains are shown,
the library of plasmids can contain nucleic acids encoding
more than four (e.g., five, six, or more) TALE repeat domains.
Alternatively, as shown FIG. 22, the nucleic acids encoding
parts or portions of one or more TALE repeat domains can
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also be joined together to create final DNA fragments encod-
ing the desired full-length arrays of TALE repeat domains.
Numerous TALE repeat domain sequences with binding
specificity for specific nucleotides or sets of nucleotides are
known in the art, and one of ordinary skill can design and
prepare a library of plasmids based on these known sequences
and the disclosures herein.

[0064] As used herein, a solid support refers to any solid or
semisolid or insoluble support to which the nucleic acid can
be linked. Such materials include any materials that are used
as supports for chemical and biological molecule syntheses
and analyses, such as, but not limited to: polystyrene, poly-
carbonate, polypropylene, nylon, glass, dextran, chitin, sand,
pumice, agarose, polysaccharides, dendrimers, buckyballs,
polyacryl-amide, silicon, rubber, and other materials used as
supports for solid phase syntheses, affinity separations and
purifications, hybridization reactions, immunoassays and
other such applications. The solid support can be particulate
or can be in the form of a continuous surface, such as a
microtiter dish or well, a glass slide, a silicon chip, a nitro-
cellulose sheet, nylon mesh, or other such materials. When
particulate, typically the particles have at least one dimension
in the 5-10 mm range or smaller. Such particles, referred
collectively herein as “beads,” are often, but not necessarily,
spherical. Such reference, however, does not constrain the
geometry of the matrix, which can be any shape, including
random shapes, needles, fibers, and elongated. Roughly
spherical “beads,” particularly microspheres that can be used
in the liquid phase, also are contemplated. The “beads” can
include additional components, such as magnetic or para-
magnetic particles (see, e.g., Dynabeads (Dynal, Oslo, Nor-
way)) for separation using magnets, as long as the additional
components do not interfere with the methods described
herein.

[0065] The ligatable ends can be produced by cutting with
a restriction endonuclease (e.g., a type 11 or type IIS restric-
tion endonuclease) or by “chewing back™ the end using an
enzyme (or enzymes) with exonuclease and polymerase
activities in the presence of one or more nucleotides (see,
Aslanidis et al., 1990, Nucl. Acids Res., 18:6069-74). Suit-
able enzymes are known to those of ordinary skill in the art.
When restriction endonucleases are used, the nucleic acids
can be designed to include restriction sites for the enzymes at
suitable locations.

[0066] Following a ligation reaction, any unligated ends
with 5' or 3' overhangs can be “blunted” by use of a poly-
merase, e.g., a DNA polymerase with both 3'—5' exonuclease
activity and 5'—3' polymerase activity. This blunting step can
reduce the appearance of undesired or partial assembly prod-
ucts. Alternatively, these ends can be capped using either a
“hairpin” oligo bearing a compatible overhang (Briggs et al.,
2012, Nucleic Acids Res, PMID: 22740649) or by short
double-stranded DNAs bearing a compatible overhang on
one end and a blunt end on the other.

[0067] To prepare the ligated nucleic acid for further down-
stream processing, it can be useful to select nucleic acids of
the expected size, to reduce the presence of minor products
created by incomplete ligations. Methods of selecting nucleic
acids by size are known in the art, and include gel electro-
phoresis (e.g., slab gel electrophoresis or capillary gel elec-
trophoresis (see, e.g., Caruso et al., 2003, Electrophoresis,
24:1-2:78-85)), liquid chromatography (e.g., size exclusion
chromatography or reverse phase chromatography (see, e.g.,
Huber et al., 1995, Anal. Chem., 67:578-585)), and lab-on-a-
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chip systems (e.g., LabChip® XT system, Caliper Life Sci-
ences, Hopkinton, Mass.). In some embodiments, a size
exclusion step can be performed using an automated system,
e.g., an automated gel electrophoresis system (e.g., a Pippin
Prep™ automated DNA size selection system, Sage Science,
Beverly, Mass.).

Automation

[0068] The methods disclosed herein can be performed
manually or implemented in laboratory automation hardware
(e.g., SciClone G3 Liquid Handling Workstation, Caliper
Life, Sciences, Hopkinton, Mass.) controlled by a compatible
software package (e.g., Maestro™ liquid handling software)
programmed according to the new methods described herein
or a new software package designed and implemented to
carry out the specific method steps described herein. When
performed by laboratory automation hardware, the methods
can be implemented by computer programs using standard
programming techniques following the method steps
described herein.

[0069] Examples of automated laboratory system robots
include the Sciclone™ G3 liquid handling workstation (Cali-
per Life Sciences, Hopkinton, Mass.), Biomek® FX liquid
handling system (Beckman-Coulter, Fullerton, Calif.), Tek-
Bench™ automated liquid handling platform (TekCel, Hop-
kinton, Mass.), and Freedom EVO® automation platform
(Tecan Trading AG, Switzerland).

[0070] The programs can be designed to execute on a pro-
grammable computer including at least one processor, at least
one data storage system (including volatile and non-volatile
memory and/or storage elements, e.g., RAM and ROM), at
least one communications port that provides access for
devices such as a computer keyboard, telephone, or a wire-
less, hand-held device, such as a PDA, and optionally at least
one output device, such as a monitor, printer, or website. The
central computer also includes a clock and a communications
port that provides control of the lab automation hardware.
These are all implemented using known techniques, software,
and devices. The system also includes a database that includes
data, e.g., data describing the procedure of one or more
method steps described herein.

[0071] Program code is applied to data input by a user (e.g.,
location of samples to be processed, timing and frequency of
manipulations, amounts of liquid dispensed or aspirated,
transfer of samples from one location in the system to
another) and data in the database, to perform the functions
described herein. The system can also generate inquiries and
provide messages to the user. The output information is
applied to instruments, e.g., robots, that manipulate, heat,
agitate, etc. the vessels that contain the reactants as described
herein. In addition, the system can include one or more output
devices such as a telephone, printer, or a monitor, or a web
page on a computer monitor with access to a website to
provide to the user information regarding the synthesis and/or
its progress.

[0072] Each program embodying the new methods is pref-
erably implemented in a high level procedural or object-
oriented programming language to communicate with a com-
puter system. However, the programs can also be
implemented in assembly or machine language if desired. In
any case, the language can be a compiled or interpreted lan-
guage.

[0073] Each such computer program is preferably stored on
a storage medium or device (e.g., RAM, ROM, optical, mag-
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netic) readable by a general or special purpose programmable
computer, for configuring and operating the computer when
the storage media or device is read by the computer to perform
the procedures described herein. The system can also be
considered to be implemented as a computer- or machine-
readable storage medium (electronic apparatus readable
medium), configured with a program, whereby the storage
medium so configured causes a computer or machine to oper-
ate in a specific and predefined manner to perform the func-
tions described herein.

[0074] Thenew methods canbe implemented using various
means of data storage. The files can be transferred physically
on recordable media or electronically, e.g., by email on a
dedicated intranet, or on the Internet. The files can be
encrypted using standard encryption software from such
companies as RSA Security (Bedford, Mass.) and Balti-
more®. The files can be stored in various formats, e.g.,
spreadsheets or databases.

[0075] As used herein, the term “electronic apparatus” is
intended to include any suitable computing or processing
apparatus or other device configured or adapted for storing
data or information. Examples of electronic apparatus suit-
able for use with the present invention include stand-alone
computing apparatus; communications networks, including
local area networks (LAN), wide area networks (WAN),
Internet, Intranet, and Extranet; electronic appliances such as
a personal digital assistants (PDAs), cellular telephones,
“smartphones,” pagers and the like; and local and distributed
processing systems.

[0076] As used herein, “stored” refers to a process for
encoding information on an electronic apparatus readable
medium. Those skilled in the art can readily adopt any of the
presently known methods for recording information on
known media to generate manufactures comprising the
sequence information.

[0077] A variety of software programs and formats can be
used to store method data on an electronic apparatus readable
medium. For example, the data and machine instructions can
be incorporated in the system of the software provided with
the automated system, represented in a word processing text
file, formatted in commercially-available software such as
WordPerfect® and Microsoft® Word®, or represented in the
form of an ASCII file, stored in a database application, such as
Microsoft Access®, Microsoft SQL Server®, Sybase®,
Oracle®, or the like, as well as in other forms. Any number of
data processor structuring formats (e.g., text file or database)
can be employed to obtain or create a medium having
recorded thereon the relevant data and machine instructions
to implement the methods described herein.

[0078] By providing information in electronic apparatus
readable form, the programmable computer can communi-
cate with and control the lab automation hardware to perform
the methods described herein. One skilled in the art can input
data in electronic apparatus readable form (or a form that is
converted to electronic apparatus readable form) to describe
the completion of various method steps by the lab automation
hardware.

Polypeptide Expression Systems

[0079] Inorderto usethe engineered proteins of the present
invention, it is typically necessary to express the engineered
proteins from a nucleic acid that encodes them. This can be
performed in a variety of ways. For example, the nucleic acid
encoding the engineered TALE repeat protein is typically
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cloned into an intermediate vector for transformation into
prokaryotic or eukaryotic cells for replication and/or expres-
sion. Intermediate vectors are typically prokaryote vectors,
e.g., plasmids, or shuttle vectors, or insect vectors, for storage
or manipulation of the nucleic acid encoding the engineered
TALE protein or production of protein. The nucleic acid
encoding the engineered TALE repeat protein is also typically
cloned into an expression vector, for administration to a plant
cell, animal cell, preferably a mammalian cell or a human
cell, fungal cell, bacterial cell, or protozoan cell.

[0080] To obtain expression of a cloned gene or nucleic
acid, the engineered TALE repeat protein is typically sub-
cloned into an expression vector that contains a promoter to
direct transcription. Suitable bacterial and eukaryotic pro-
moters are well known in the art and described, e.g., in Sam-
brook etal., Molecular Cloning, A Laboratory Manual (3d ed.
2001); Kriegler, Gene Transfer and Expression: A Laboratory
Manual (1990); and Current Protocols in Molecular Biology
(Ausubel et al., eds., 2010). Bacterial expression systems for
expressing the engineered TALE repeat protein are available
in, e.g., E. coli, Bacillus sp., and Salmonella (Palva et al.,
1983, Gene 22:229-235). Kits for such expression systems
are commercially available. Eukaryotic expression systems
for mammalian cells, yeast, and insect cells are well known in
the art and are also commercially available.

[0081] The promoter used to direct expression of the engi-
neered TALE repeat protein nucleic acid depends on the
particular application. For example, a strong constitutive pro-
moter is typically used for expression and purification of the
engineered TALE repeat protein. In contrast, when the engi-
neered TALE repeat protein is to be administered in vivo for
gene regulation, either a constitutive or an inducible promoter
can beused, depending on the particular use of the engineered
TALE repeat protein. In addition, a preferred promoter for
administration of the engineered TALE repeat protein can be
a weak promoter, such as HSV TK or a promoter having
similar activity. The promoter typically can also include ele-
ments that are responsive to transactivation, e.g., hypoxia
response elements, Gal4 response elements, lac repressor
response element, and small molecule control systems such
as tet-regulated systems and the RU-486 system (see, e.g.,
Gossen & Bujard, 1992, Proc. Natl. Acad. Sci. USA, 89:5547;
Oligino et al., 1998, Gene Ther., 5:491-496; Wang et al.,
1997, Gene Ther., 4:432-441; Neering et al., 1996, Blood,
88:1147-55; and Rendahl et al., 1998, Nat. Biotechnol.,
16:757-761).

[0082] In addition to the promoter, the expression vector
typically contains a transcription unit or expression cassette
that contains all the additional elements required for the
expression of the nucleic acid in host cells, either prokaryotic
or eukaryotic. A typical expression cassette thus contains a
promoter operably linked, e.g., to the nucleic acid sequence
encoding the TALE repeat protein signals required, e.g., for
efficient polyadenylation of the transcript, transcriptional ter-
mination, ribosome binding sites, or translation termination.
Additional elements of the cassette can include, e.g., enhanc-
ers, and heterologous spliced intronic signals.

[0083] The particular expression vector used to transport
the genetic information into the cell is selected with regard to
the intended use of the engineered TALE repeat protein, e.g.,
expression in plants, animals, bacteria, fungus, protozoa, etc.
Standard bacterial expression vectors include plasmids such
as pBR322 based plasmids, pSKF, pET23D, and commer-
cially available fusion expression systems such as GST and
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LacZ. A preferred fusion protein is the maltose binding pro-
tein, “MBP”” Such fusion proteins can be used for purification
of'the engineered TALE repeat protein. Epitope tags can also
be added to recombinant proteins to provide convenient
methods of isolation, for monitoring expression, and for
monitoring cellular and subcellular localization, e.g., c-myc
or FLAG.

[0084] Expression vectors containing regulatory elements
from eukaryotic viruses are often used in eukaryotic expres-
sion vectors, e.g., SV40 vectors, papilloma virus vectors, and
vectors derived from Epstein-Barr virus. Other exemplary
eukaryotic vectors include pMSG, pAV00Y/ A+, pMT010/
A+, pMAMneo-5, baculovirus pDSVE, and any other vector
allowing expression of proteins under the direction of the
SV40 early promoter, SV40 late promoter, metallothionein
promoter, murine mammary tumor virus promoter, Rous sar-
coma virus promoter, polyhedrin promoter, or other promot-
ers shown effective for expression in eukaryotic cells.
[0085] Some expression systems have markers for selec-
tion of stably transfected cell lines such as thymidine kinase,
hygromycin B phosphotransferase, and dihydrofolate reduc-
tase. High yield expression systems are also suitable, such as
using a baculovirus vector in insect cells, with the engineered
TALE repeat protein encoding sequence under the direction
of the polyhedrin promoter or other strong baculovirus pro-
moters.

[0086] The eclements that are typically included in expres-
sion vectors also include a replicon that functions in E. coli, a
gene encoding antibiotic resistance to permit selection of
bacteria that harbor recombinant plasmids, and unique
restriction sites in nonessential regions of the plasmid to
allow insertion of recombinant sequences.

[0087] Standard transfection methods are used to produce
bacterial, mammalian, yeast or insect cell lines that express
large quantities of protein, which are then purified using
standard techniques (see, e.g., Colley et al., 1989, J. Biol.
Chem., 264:17619-22; Guide to Protein Purification, in
Methods in Enzymology, vol. 182 (Deutscher, ed., 1990)).
Transformation of eukaryotic and prokaryotic cells are per-
formed according to standard techniques (see, e.g., Morrison,
1977, J. Bacteriol. 132:349-351; Clark-Curtiss & Curtiss,
Methods in Enzymology 101:347-362 (Wu et al., eds, 1983).
[0088] Any of the well-known procedures for introducing
foreign nucleotide sequences into host cells can be used.
These include the use of calcium phosphate transfection,
polybrene, protoplast fusion, electroporation, liposomes,
microinjection, naked DNA, plasmid vectors, viral vectors,
both episomal and integrative, and any of the other well-
known methods for introducing cloned genomic DNA,
c¢DNA, synthetic DNA or other foreign genetic material into
a host cell (see, e.g., Sambrook et al., supra). It is only nec-
essary that the particular genetic engineering procedure used
be capable of successfully introducing at least one gene into
the host cell capable of expressing the protein of choice.

Characterization of TALE Proteins

[0089] Engineered TALE repeat array proteins designed
using methods of the present invention can be further char-
acterized to ensure that they have the desired characteristics
for their chosen use. For example, TALE repeat array protein
can be assayed using a bacterial two-hybrid, bacterial pro-
moter repression, phage-display, or ribosome display system
or using an electrophoretic mobility shift assay or “EMSA”
(Buratowski & Chodosh, in Current Protocols in Molecular
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Biology pp. 12.2.1-12.2.7). Equally, any other DNA binding
assay known in the art could be used to verify the DNA
binding properties of the selected protein.

[0090] In one embodiment, a bacterial “two-hybrid” sys-
tem is used to express and test a TALE repeat protein of the
present invention. The bacterial two-hybrid system has an
additional advantage, in that the protein expression and the
DNA binding “assay” occur within the same cells, thus there
is no separate DNA binding assay to set up.

[0091] Methods for the use of the bacterial two-hybrid sys-
tem to express and assay DNA binding proteins are described
in Joung et al., 2000, Proc. Natl. Acad. Sci. USA, 97:7382,
Wright et al., 2006, Nat. Protoc, 1:1637-52; Maeder et al.,
2008, Mol. Cell, 31:294-301; Maeder et al., 2009, Nat. Pro-
toc., 4:1471-1501; and US Patent Application No. 2002/
0119498, the contents of which are incorporated herein by
reference. Briefly, in a bacterial two-hybrid system, the DNA
binding protein is expressed in a bacterial strain bearing the
sequence of interest upstream of a weak promoter controlling
expression of a reporter gene (e.g., histidine 3 (HIS3), the
beta-lactamase antibiotic resistance gene, or the beta-galac-
tosidase (lacZ) gene). Expression of the reporter gene occurs
in cells in which the DNA binding protein expressed by the
cell binds to the target site sequence. Thus, bacterial cells
expressing DNA binding proteins that bind to their target site
are identified by detection of an activity related to the reporter
gene (e.g., growth on selective media, expression of beta-
galactosidase).

[0092] Insomeembodiments, calculations of binding affin-
ity and specificity are also made. This can be done by a variety
of' methods. The affinity with which the selected TALE repeat
array protein binds to the sequence of interest can be mea-
sured and quantified in terms of its K,. Any assay system can
be used, as long as it gives an accurate measurement of the
actual K, of the TALE repeat array protein. In one embodi-
ment, the K, for the binding of a TALE repeat array protein to
its target is measured using an EMSA

[0093] Inoneembodiment, EMSA is used to determine the
K,, for binding of the selected TALE repeat array protein both
to the sequence of interest (i.e., the specific K,,) and to non-
specific DNA (i.e., the non-specific K,,). Any suitable non-
specific or “competitor” double stranded DNA known in the
art can be used. In some embodiments, calf thymus DNA or
human placental DNA is used. The ratio of the non-specific
K, to the specific KD is the specificity ratio. TALE repeat
array proteins that bind with high specificity have a high
specificity ratio. This measurement is very useful in deciding
which of a group of selected TALE should be used for a given
purpose. For example, use of TALE repeat array protein in
vivo requires not only high affinity binding but also high-
specificity binding.

Construction of Chimeric TALE Proteins

[0094] Often, the aim of producing a custom-designed
TALE repeat array DNA binding domain is to obtain a TALE
repeat array protein that can be used to perform a function.
The TALE repeat array DNA binding domain can be used
alone, for example to bind to a specific site on a gene and thus
block binding of other DNA-binding domains. However, in
some embodiments, the TALE repeat array protein will be
used in the construction of a chimeric TALE protein contain-
ing a TALE repeat array DNA binding domain and an addi-
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tional domain having some desired specific function (e.g.,
gene activation) or enzymatic activity i.e., a “functional
domain.”

[0095] Chimeric TALE repeat array proteins designed and
produced using the methods described herein can be used to
perform any function where it is desired to target, for
example, some specific enzymatic activity to a specific DNA
sequence, as well as any of the functions already described for
other types of synthetic or engineered DNA binding mol-
ecules. Engineered TALE repeat array DNA binding
domains, can be used in the construction of chimeric proteins
useful for the treatment of disease (see, for example, U.S.
patent application 2002/0160940, and U.S. Pat. Nos. 6,511,
808, 6,013,453 and 6,007,988, and International patent appli-
cation WO 02/057308), or for otherwise altering the structure
or function of a given gene in vivo. The engineered TALE
repeat array proteins ofthe present invention are also useful as
research tools, for example, in performing either in vivo or in
vitro functional genomics studies (see, for example, U.S. Pat.
No. 6,503,717 and U.S. patent application 2002/0164575).

[0096] To generate a functional recombinant protein, the
engineered TALE repeat array DNA binding domain will
typically be fused to at least one “functional” domain. Fusing
functional domains to synthetic TALE repeat array proteins to
form functional transcription factors involves only routine
molecular biology techniques which are commonly practiced
by those of skill in the art, see for example, U.S. Pat. Nos.
6,511,808, 6,013,453, 6,007,988, 6,503,717 and U.S. patent
application 2002/0160940).

[0097] Functional domains can be associated with the engi-
neered TALE repeat array domain at any suitable position,
including the C- or N-terminus of the TALE protein. Suitable
“functional” domains for addition to the engineered protein
made using the methods of the invention are described in U.S.
Pat. Nos. 6,511,808, 6,013,453, 6,007,988, and 6,503,717
and U.S. patent application 2002/0160940.

[0098] In one embodiment, the functional domain is a
nuclear localization domain which provides for the protein to
be translocated to the nucleus. Several nuclear localization
sequences (NLS) are known, and any suitable NLS can be
used. For example, many NLSs have a plurality of basic
amino acids, referred to as a bipartite basic repeats (reviewed
in Garcia-Bustos et al, 1991, Biochim. Biophys. Acta, 1071:
83-101). An NLS containing bipartite basic repeats can be
placed in any portion of chimeric protein and results in the
chimeric protein being localized inside the nucleus. It is pre-
ferred that a nuclear localization domain is routinely incor-
porated into the final chimeric protein, as the ultimate func-
tions of the chimeric proteins of the present invention will
typically require the proteins to be localized in the nucleus.
However, it may not be necessary to add a separate nuclear
localization domain in cases where the engineered TALE
repeat array domain itself, or another functional domain
within the final chimeric protein, has intrinsic nuclear trans-
location function.

[0099] In another embodiment, the functional domain is a
transcriptional activation domain such that the chimeric pro-
tein can be used to activate transcription of the gene of inter-
est. Any transcriptional activation domain known in the art
can be used, such as for example, the VP16 domain form
herpes simplex virus (Sadowski etal., 1988, Nature, 335:563-
564) or the p65 domain from the cellular transcription factor
NF-kappaB (Ruben et al., 1991, Science, 251:1490-93).
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[0100] Inyetanother embodiment, the functional domainis
a transcriptional repression domain such that the chimeric
protein can be used to repress transcription of the gene of
interest. Any transcriptional repression domain known in the
art can be used, such as for example, the KRAB (Kruppel-
associated box) domain found in many naturally occurring
KRAB proteins (Thiesen et al., 1991, Nucleic Acids Res.,
19:3996).

[0101] Ina further embodiment, the functional domain is a
DNA modification domain such as a methyltransferase (or
methylase) domain, a de-methylation domain, a deaminase
domain, a hydroxylase domain, an acetylation domain, or a
deacetylation domain. Many such domains are known in the
art and any such domain can be used, depending on the
desired function of the resultant chimeric protein. For
example, it has been shown that a DNA methylation domain
can be fused to a TALE repeat array DNA binding protein and
used for targeted methylation of a specific DNA sequence
(Xu et al.,, 1997, Nat. Genet., 17:376-378). The state of
methylation of a gene affects its expression and regulation,
and furthermore, there are several diseases associated with
defects in DNA methylation.

[0102] In astill further embodiment the functional domain
is a chromatin modification domain such as a histone acety-
lase or histone de-acetylase (or HDAC) domain. Many such
domains are known in the art and any such domain can be
used, depending on the desired function of the resultant chi-
meric protein. Histone deacetylases (such as HDACI1 and
HDAC?2) are involved in gene repression. Therefore, by tar-
geting HDAC activity to a specific gene of interest using an
engineered TALE protein, the expression of the gene of inter-
est can be repressed.

[0103] In an alternative embodiment, the functional
domain is a nuclease domain, such as a restriction endonu-
clease (or restriction enzyme) domain. The DNA cleavage
activity of a nuclease enzyme can be targeted to a specific
target sequence by fusing it to an appropriate engineered
TALE repeat array DNA binding domain. In this way,
sequence specific chimeric restriction enzyme can be pro-
duced. Several nuclease domains are known in the art and any
suitable nuclease domain can be used. For example, an endo-
nuclease domain of a type IIS restriction endonuclease (e.g.,
FoklI) can be used, as taught by Kim et al., 1996, Proc. Natl.
Acad. Sci. USA, 6:1156-60). In some embodiments, the
endonuclease is an engineered Fold variant as described in
US 2008/0131962. Such chimeric endonucleases can be used
in any situation where cleavage of a specific DNA sequence is
desired, such as in laboratory procedures for the construction
of recombinant DNA molecules, or in producing double-
stranded DNA breaks in genomic DNA in order to promote
homologous recombination (Kim et al., 1996, Proc. Natl.
Acad. Sci. USA, 6:1156-60; Bibikova et al., 2001, Mol. Cell.
Biol., 21:289-297; Porteus & Baltimore, 2003, Science, 300:
763; Miller et al., 2011, Nat. Biotechnol., 29:143-148; Cer-
mak et al., 2011, Nucl. Acids Res., 39:e82). Repair of TALE
nuclease-induced double-strand breaks (DSB) by error-prone
non-homologous end-joining leads to efficient introduction
of insertion or deletion mutations at the site of the DSB
(Miller et al., 2011, Nat. Biotechnol., 29:143-148; Cermak et
al., 2011, Nucl. Acids Res., 39:¢82). Alternatively, repair of a
DSB by homology-directed repair with an exogenously intro-
duced “donor template” can lead to highly efficient introduc-
tion of precise base alterations or insertions at the break site
(Bibikova et al., 2003, Science, 300:764; Urnov et al., 2005,
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Nature, 435:646-651; Porteus et al., 2003, Science, 300:763;
Miller et al., 2011, Nat. Biotechnol., 29:143-148).

[0104] In some embodiments, the functional domain is an
integrase domain, such that the chimeric protein can be used
to insert exogenous DNA at a specific location in, for
example, the human genome.

[0105] Other suitable functional domains include silencer
domains, nuclear hormone receptors, resolvase domains
oncogene transcription factors (e.g., myc, jun, fos, myb, max,
mad, rel, ets, bel, myb, mos family members etc.), kinases,
phosphatases, and any other proteins that modify the structure
of DNA and/or the expression of genes. Suitable kinase
domains, from kinases involved in transcription regulation
are reviewed in Davis, 1995, Mol. Reprod. Dev., 42:459-67.
Suitable phosphatase domains are reviewed in, for example,
Schonthal & Semin, 1995, Cancer Biol. 6:239-48.

[0106] Fusions of TALE repeat arrays to functional
domains can be performed by standard recombinant DNA
techniques well known to those skilled in the art, and as are
described in, for example, basic laboratory texts such as Sam-
brook et al., Molecular Cloning; A Laboratory Manual 3d ed.
(2001), and in U.S. Pat. Nos. 6,511,808, 6,013,453, 6,007,
988, and 6,503,717 and U.S. patent application 2002/
0160940.

[0107] In some embodiments, two or more engineered
TALE repeat array proteins are linked together to produce the
final DNA binding domain. The linkage of two or more engi-
neered proteins can be performed by covalent or non-covalent
means. In the case of covalent linkage, engineered proteins
can be covalently linked together using an amino acid linker
(see, for example, U.S. patent application 2002/0160940, and
International applications WO 02/099084 and WO
01/53480). This linker can be any string of amino acids
desired. In one embodiment the linker is a canonical TGEKP
linker. Whatever linkers are used, standard recombinant DNA
techniques (such as described in, for example, Sambrook et
al., Molecular Cloning; A Laboratory Manual 3d ed. (2001))
can be used to produce such linked proteins.

[0108] In embodiments where the engineered proteins are
used in the generation of chimeric endonuclease, the chimeric
protein can possess a dimerization domain as such endonu-
cleases are believed to function as dimers. Any suitable
dimerization domain can be used. In one embodiment the
endonuclease domain itself possesses dimerization activity.
For example, the nuclease domain of FokI which has intrinsic
dimerization activity can be used (Kim et al., 1996, Proc.
Natl. Acad. Sci., 93:1156-60).

Assays for Determining Regulation of Gene Expression by
Engineered Proteins

[0109] A variety of assays can be used to determine the
level of gene expression regulation by the engineered TALE
repeat proteins, see for example U.S. Pat. No. 6,453,242. The
activity of a particular engineered TALE repeat protein can be
assessed using a variety of in vitro and in vivo assays, by
measuring, e.g., protein or mRNA levels, product levels,
enzyme activity, tumor growth; transcriptional activation or
repression of a reporter gene; second messenger levels (e.g.,
c¢GMP, cAMP, IP3, DAG, Ca®*); cytokine and hormone pro-
duction levels; and neovascularization, using, e.g., immu-
noassays (e.g., ELISA and immunohistochemical assays with
antibodies), hybridization assays (e.g., RNase protection,
northerns, in situ hybridization, oligonucleotide array stud-
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ies), colorimetric assays, amplification assays, enzyme activ-
ity assays, tumor growth assays, phenotypic assays, and the
like.

[0110] TALE proteins can be first tested for activity in vitro
using cultured cells; e.g., 293 cells, CHO cells, VERO cells,
BHK cells, HeLa cells, COS cells, and the like. In some
embodiments, human cells are used. The engineered TALE
repeat array protein is often first tested using a transient
expression system with a reporter gene, and then regulation of
the target endogenous gene is tested in cells and in animals,
both in vivo and ex vivo. The engineered TALE repeat array
protein can be recombinantly expressed in a cell, recombi-
nantly expressed in cells transplanted into an animal, or
recombinantly expressed in a transgenic animal, as well as
administered as a protein to an animal or cell using delivery
vehicles described below. The cells can be immobilized, be in
solution, be injected into an animal, or be naturally occurring
in a transgenic or non-transgenic animal.

[0111] Modulation of gene expression is tested using one of
the in vitro or in vivo assays described herein. Samples or
assays are treated with the engineered TALE repeat array
protein and compared to un-treated control samples, to exam-
ine the extent of modulation. For regulation of endogenous
gene expression, the TALE repeat array protein ideally has a
K, 0f 200 nM or less, more preferably 100 nM or less, more
preferably 50 nM, most preferably 25 nM or less. The effects
of'the engineered TALE repeat array protein can be measured
by examining any of the parameters described above. Any
suitable gene expression, phenotypic, or physiological
change can be used to assess the influence of the engineered
TALE repeat array protein. When the functional conse-
quences are determined using intact cells or animals, one can
also measure a variety of effects such as tumor growth,
neovascularization, hormone release, transcriptional changes
to both known and uncharacterized genetic markers (e.g.,
northern blots or oligonucleotide array studies), changes in
cell metabolism such as cell growth or pH changes, and
changes in intracellular second messengers such as cGMP.

[0112] Preferred assays for regulation of endogenous gene
expression can be performed in vitro. In one in vitro assay
format, the engineered TALE repeat array protein regulation
of'endogenous gene expression in cultured cells is measured
by examining protein production using an ELISA assay. The
test sample is compared to control cells treated with an empty
vector or an unrelated TALE repeat array protein that is tar-
geted to another gene.

[0113] In another embodiment, regulation of endogenous
gene expression is determined in vitro by measuring the level
of target gene mRNA expression. The level of gene expres-
sion is measured using amplification, e.g., using RT-PCR,
LCR, or hybridization assays, e.g., northern hybridization,
RNase protection, dot blotting. RNase protection is used in
one embodiment. The level of protein or mRNA is detected
using directly or indirectly labeled detection agents, e.g.,
fluorescently or radioactively labeled nucleic acids, radioac-
tively or enzymatically labeled antibodies, and the like, as
described herein.

[0114] Alternatively, a reporter gene system can be devised
using the target gene promoter operably linked to a reporter
gene such as luciferase, green fluorescent protein, CAT, or
beta-galactosidase. The reporter construct is typically co-
transfected into a cultured cell. After treatment withthe TALE
repeat array protein, the amount of reporter gene transcrip-
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tion, translation, or activity is measured according to standard
techniques known to those of skill in the art.

[0115] Another example of an assay format useful for
monitoring regulation of endogenous gene expression is per-
formed in vivo. This assay is particularly useful for examin-
ing TALE repeat array proteins that inhibit expression of
tumor promoting genes, genes involved in tumor support,
such as neovascularization (e.g., VEGF), or that activate
tumor suppressor genes such as p53. In this assay, cultured
tumor cells expressing the engineered TALE protein are
injected subcutaneously into an immune compromised
mouse such as an athymic mouse, an irradiated mouse, or a
SCID mouse. After a suitable length of time, preferably 4-8
weeks, tumor growth is measured, e.g., by volume or by its
two largest dimensions, and compared to the control. Tumors
that have statistically significant reduction (using, e.g., Stu-
dent’s T test) are said to have inhibited growth. Alternatively,
the extent of tumor neovascularization can also be measured.
Immunoassays using endothelial cell specific antibodies are
used to stain for vascularization of the tumor and the number
of vessels in the tumor. Tumors that have a statistically sig-
nificant reduction in the number of vessels (using, e.g., Stu-
dent’s T test) are said to have inhibited neovascularization.

[0116] Transgenic and non-transgenic animals can also be
used for examining regulation of endogenous gene expres-
sion in vivo. Transgenic animals can express the engineered
TALE repeat array protein. Alternatively, animals that tran-
siently express the engineered TALE repeat array protein, or
to which the engineered TALE repeat array protein has been
administered in a delivery vehicle, can be used. Regulation of
endogenous gene expression is tested using any one of the
assays described herein.

Use of Engineered TALE Repeat-Containing Proteins in
Gene Therapy

[0117] Theengineered proteins of the present invention can
be used to regulate gene expression or alter gene sequence in
gene therapy applications in the same. Similar methods have
been described for synthetic zinc finger proteins, see for
example U.S. Pat. No. 6,511,808, U.S. Pat. No. 6,013,453,
U.S. Pat. No. 6,007,988, U.S. Pat. No. 6,503,717, U.S. patent
application 2002/0164575, and U.S. patent application 2002/
0160940.

[0118] Conventional viral and non-viral based gene trans-
fer methods can be used to introduce nucleic acids encoding
the engineered TALE repeat array protein into mammalian
cells or target tissues. Such methods can be used to administer
nucleic acids encoding engineered TALE repeat array pro-
teins to cells in vitro. Preferably, the nucleic acids encoding
the engineered TALE repeat array proteins are administered
for in vivo or ex vivo gene therapy uses. Non-viral vector
delivery systems include DNA plasmids, naked nucleic acid,
and nucleic acid complexed with a delivery vehicle such as a
liposome. Viral vector delivery systems include DNA and
RNA viruses, which have either episomal or integrated
genomes after delivery to the cell. For a review of gene
therapy procedures, see Anderson, 1992, Science, 256:808-
813; Nabel & Felgner, 1993, TIBTECH, 11:211-217; Mitani
& Caskey, 1993, TIBTECH, 11:162-166; Dillon, 1993,
TIBTECH, 11:167-175; Miller, 1992, Nature, 357:455-460;
Van Brunt, 1988, Biotechnology, 6:1149-54; Vigne, 1995,
Restorat. Neurol. Neurosci., 8:35-36; Kremer & Perricaudet,
1995, Br. Med. Bull., 51:31-44; Haddada et al., in Current
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Topics in Microbiology and Immunology Doerfler and Bohm
(eds) (1995); and Yu et al., 1994, Gene Ther., 1:13-26.

[0119] Methods of non-viral delivery of nucleic acids
encoding the engineered TALE repeat array proteins include
lipofection, microinjection, biolistics, virosomes, liposomes,
immunoliposomes, polycation or lipid:nucleic acid conju-
gates, naked DNA or RNA, artificial virions, and agent-en-
hanced uptake of DNA or RNA. Lipofection is described in
e.g., U.S. Pat. Nos. 5,049,386, 4,946,787; and 4,897,355) and
lipofection reagents are sold commercially (e.g., Trans-
fectam™ and Lipofectin™). Cationic and neutral lipids that
are suitable for efficient receptor-recognition lipofection of
polynucleotides include those of Felgner, WO 91/17424, WO
91/16024. Delivery can be to cells (ex vivo administration) or
target tissues (in vivo administration).

[0120] The preparation of lipid:nucleic acid complexes,
including targeted liposomes such as immunolipid com-
plexes, is well known to one of skill in the art (see, e.g.,
Crystal, 1995, Science, 270:404-410; Blaese et al., 1995,
Cancer Gene Ther., 2:291-297; Behr et al., 1994, Bioconju-
gate Chem. 5:382-389; Remy et al., 1994, Bioconjugate
Chem., 5:647-654; Gao et al., Gene Ther., 2:710-722; Ahmad
et al., 1992, Cancer Res., 52:4817-20; U.S. Pat. Nos. 4,186,
183,4,217,344,4,235,871, 4,261,975, 4,485,054, 4,501,728,
4,774,085, 4,837,028, and 4,946,787).

[0121] Theuse of RNA or DNA viral based systems for the
delivery of nucleic acids encoding the engineered TALE
repeat array proteins takes advantage of highly evolved pro-
cesses for targeting a virus to specific cells in the body and
trafficking the viral payload to the nucleus. Viral vectors can
be administered directly to patients (in vivo) or they can be
used, to treat cells in vitro and the modified cells are admin-
istered to patients (ex vivo). Conventional viral based systems
for the delivery of TALE repeat array proteins could include
retroviral, lentivirus, adenoviral, adeno-associated, Sendai,
and herpes simplex virus vectors for gene transfer. Viral vec-
tors are currently the most efficient and versatile method of
gene transfer in target cells and tissues. Integration in the host
genome is possible with the retrovirus, lentivirus, and adeno-
associated virus gene transfer methods, often resulting in long
term expression of the inserted transgene. Additionally, high
transduction efficiencies have been observed in many differ-
ent cell types and target tissues.

[0122] The tropism of a retrovirus can be altered by incor-
porating foreign envelope proteins, expanding the potential
target population of target cells. Lentiviral vectors are retro-
viral vectors that are able to transduce or infect non-dividing
cells and typically produce high viral titers. Selection of a
retroviral gene transfer system would therefore depend on the
target tissue. Retroviral vectors are comprised of cis-acting
long terminal repeats with packaging capacity for up to 6-10
kb of foreign sequence. The minimum cis-acting LTRs are
sufficient for replication and packaging of the vectors, which
are then used to integrate the therapeutic gene into the target
cell to provide permanent transgene expression. Widely used
retroviral vectors include those based upon murine leukemia
virus (MuLV), gibbon ape leukemia virus (GaLV), Simian
Immuno deficiency virus (SW), human immuno deficiency
virus (HIV), and combinations thereof (see, e.g., Buchscher
et al., 1992, J. Virol., 66:2731-39; Johann et al., 1992, J.
Virol., 66:1635-40; Sommerfelt et al., 1990, Virology, 176:
58-59; Wilsonet al., 1989, J. Virol., 63:2374-78; Miller et al.,
1991, J. Virol., 65:2220-24; WO 94/26877).
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[0123] In applications where transient expression of the
engineered TALE repeat array protein is preferred, adenoviral
based systems can be used. Adenoviral based vectors are
capable of very high transduction efficiency in many cell
types and do not require cell division. With such vectors, high
titer and levels of expression have been obtained. This vector
can be produced in large quantities in a relatively simple
system. Adeno-associated virus (“AAV”) vectors are also
used to transduce cells with target nucleic acids, e.g., in the in
vitro production of nucleic acids and peptides, and for in vivo
and ex vivo gene therapy procedures (see, e.g., West et al.,
1987, Virology 160:38-47; U.S. Pat. No. 4,797,368, WO
93/24641; Kotin, 1994, Hum. Gene Ther., 5:793-801; Muzy-
czka, 1994, J. Clin. Invest., 94:1351). Construction of recom-
binant AAV vectors are described in a number of publications,
including U.S. Pat. No. 5,173,414; Tratschin et al., 1985, Mol.
Cell. Biol. 5:3251-60; Tratschin et al., 1984, Mol. Cell. Biol.,
4:2072-81; Hermonat & Muzyczka, 1984, Proc. Natl. Acad.
Sci. USA, 81:6466-70; and Samulski et al., 1989, J. Virol.,
63:3822-28.

[0124] Inparticular, at least six viral vector approaches are
currently available for gene transfer in clinical trials, with
retroviral vectors by far the most frequently used system. All
of'these viral vectors utilize approaches that involve comple-
mentation of defective vectors by genes inserted into helper
cell lines to generate the transducing agent.

[0125] pLASN and MFG-S are examples are retroviral vec-
tors that have been used in clinical trials (Dunbar et al., 1995,
Blood, 85:3048; Kohn et al., 1995, Nat. Med., 1:1017;
Malech et al., 1997, Proc. Natl. Acad. Sci. USA, 94:12133-
38). PA317/pLLASN was the first therapeutic vector used in a
gene therapy trial. (Blaese et al., 1995, Science, 270:475-
480). Transduction efficiencies of 50% or greater have been
observed for MFG-S packaged vectors (Ellem et al., 1997,
Immunol Immunother., 44:10-20; Dranoffet al., 1997, Hum.
Gene Ther., 1:111-112).

[0126] Recombinant adeno-associated virus vectors
(rAAV) are a promising alternative gene delivery systems
based on the defective and nonpathogenic parvovirus adeno-
associated type 2 virus. Typically, the vectors are derived
from a plasmid that retains only the AAV 145 bp inverted
terminal repeats flanking the transgene expression cassette.
Efficient gene transfer and stable transgene delivery due to
integration into the genomes of the transduced cell are key
features for this vector system (Wagner et al., 1998, Lancet,
351:1702-1703; Kearns et al., 1996, Gene Ther., 9:748-55).

[0127] Replication-deficient recombinant adenoviral vec-
tors (Ad) are predominantly used for colon cancer gene
therapy, because they can be produced at high titer and they
readily infect a number of different cell types. Most adenovi-
rus vectors are engineered such that a transgene replaces the
Ad Ela, Elb, and E3 genes; subsequently the replication
defector vector is propagated in human 293 cells that supply
deleted gene function in trans. Ad vectors can transduce mul-
tiple types of tissues in vivo, including nondividing, differen-
tiated cells such as those found in the liver, kidney and muscle
system tissues. Conventional Ad vectors have a large carrying
capacity. An example of the use of an Ad vector in a clinical
trial involved polynucleotide therapy for antitumor immuni-
zation with intramuscular injection (Sterman et al., 1998,
Hum. Gene Ther. 7:1083-89). Additional examples of the use
of adenovirus vectors for gene transfer in clinical trials
include Rosenecker et al., 1996, Infection, 24:15-10; Sterman
et al., 1998, Hum. Gene Ther., 9:7 1083-89; Welsh et al.,

Sep. 18,2014

1995, Hum. Gene Ther., 2:205-218; Alvarez et al., 1997,
Hum. Gene Ther. 5:597-613; Topf et al., 1998, Gene Ther.,
5:507-513; Sterman et al., 1998, Hum. Gene Ther., 7:1083-
89.

[0128] Packaging cells are used to form virus particles that
are capable of infecting a host cell. Such cells include 293
cells, which package adenovirus, and T2 cells or PA317 cells,
which package retrovirus. Viral vectors used in gene therapy
are usually generated by producer cell line that packages a
nucleic acid vector into a viral particle. The vectors typically
contain the minimal viral sequences required for packaging
and subsequent integration into a host, other viral sequences
being replaced by an expression cassette for the protein to be
expressed. The missing viral functions are supplied in trans
by the packaging cell line. For example, AAV vectors used in
gene therapy typically only possess ITR sequences from the
AAV genome which are required for packaging and integra-
tion into the host genome. Viral DNA is packaged in a cell
line, which contains a helper plasmid encoding the other AAV
genes, namely rep and cap, but lacking I'TR sequences. The
cell line is also infected with adenovirus as a helper. The
helper virus promotes replication of the AAV vector and
expression of AAV genes from the helper plasmid. The helper
plasmid is not packaged in significant amounts due to a lack
of ITR sequences. Contamination with adenovirus can be
reduced by, e.g., heat treatment to which adenovirus is more
sensitive than AAV.

[0129] In many gene therapy applications, it is desirable
that the gene therapy vector be delivered with a high degree of
specificity to a particular tissue type. A viral vector is typi-
cally modified to have specificity for a given cell type by
expressing a ligand as a fusion protein with a viral coat
protein on the viruses outer surface. The ligand is chosen to
have affinity for a receptor known to be present on the cell
type of interest. For example, Han et al., 1995, Proc. Natl.
Acad. Sci. USA, 92:9747-51, reported that Moloney murine
leukemia virus can be modified to express human heregulin
fused to gp70, and the recombinant virus infects certain
human breast cancer cells expressing human epidermal
growth factor receptor. This principle can be extended to
other pairs of virus expressing a ligand fusion protein and
target cell expressing a receptor. For example, filamentous
phage can be engineered to display antibody fragments (e.g.,
Fab or Fv) having specific binding affinity for virtually any
chosen cellular receptor. Although the above description
applies primarily to viral vectors, the same principles can be
applied to nonviral vectors. Such vectors can be engineered to
contain specific uptake sequences thought to favor uptake by
specific target cells.

[0130] Gene therapy vectors can be delivered in vivo by
administration to an individual patient, typically by systemic
administration (e.g., intravenous, intraperitoneal, intramus-
cular, subdermal, or intracranial infusion) or topical applica-
tion, as described below. Alternatively, vectors can be deliv-
ered to cells ex vivo, such as cells explanted from an
individual patient (e.g., lymphocytes, bone marrow aspirates,
tissue biopsy) or stem cells (e.g., universal donor hematopoi-
etic stem cells, embryonic stem cells (ES), partially differen-
tiated stem cells, non-pluripotent stem cells, pluripotent stem
cells, induced pluripotent stem cells (iPS cells) (see e.g.,
Sipione et al., Diabetologia, 47:499-508, 2004)), followed by
reimplantation of the cells into a patient, usually after selec-
tion for cells which have incorporated the vector.
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[0131] Ex vivo cell transfection for diagnostics, research,
or for gene therapy (e.g., via re-infusion of the transfected
cells into the host organism) is well known to those of skill in
the art. In a preferred embodiment, cells are isolated from the
subject organism, transfected with nucleic acid (gene or
c¢DNA), encoding the engineered TALE repeat array protein,
and re-infused back into the subject organism (e.g., patient).
Various cell types suitable for ex vivo transfection are well
known to those of skill in the art (see, e.g., Freshney et al.,
Culture of Animal Cells, A Manual of Basic Technique (5th
ed. 2005)) and the references cited therein for a discussion of
how to isolate and culture cells from patients).

[0132] Inoneembodiment, stem cells (e.g., universal donor
hematopoietic stem cells, embryonic stem cells (ES), par-
tially differentiated stem cells, non-pluripotent stem cells,
pluripotent stem cells, induced pluripotent stem cells (iPS
cells) (see e.g., Sipione et al., Diabetologia, 47:499-508,
2004)) are used in ex vivo procedures for cell transfection and
gene therapy. The advantage to using stem cells is that they
can be differentiated into other cell types in vitro, or can be
introduced into a mammal (such as the donor of the cells)
where they will engraft in the bone marrow. Methods for
differentiating CD34+ cells in vitro into clinically important
immune cell types using cytokines such a GM-CSF, IFN-
gamma and TNF-alpha are known (see Inaba et al., 1992, J.
Exp. Med., 176:1693-1702).

[0133] Stem cells can be isolated for transduction and dif-
ferentiation using known methods. For example, stem cells
can be isolated from bone marrow cells by panning the bone
marrow cells with antibodies which bind unwanted cells,
such as CD4+and CD8+ (T cells), CD45+ (panB cells), GR-1
(granulocytes), and lad (differentiated antigen presenting
cells) (see Inaba et al., 1992, J. Exp. Med., 176:1693-1702).
[0134] Vectors (e.g., retroviruses, adenoviruses, lipo-
somes, etc.) containing nucleic acids encoding the engineered
TALE repeat array protein can be also administered directly
to the organism for transduction of cells in vivo. Alternatively,
naked DNA can be administered. Administration is by any of
the routes normally used for introducing a molecule into
ultimate contact with blood or tissue cells. Suitable methods
of administering such nucleic acids are available and well
known to those of skill in the art, and, although more than one
route can be used to administer a particular composition, a
particular route can often provide a more immediate and more
effective reaction than another route. Alternatively, stable
formulations of the engineered TALE repeat array protein can
also be administered.

[0135] Pharmaceutically acceptable carriers are deter-
mined in part by the particular composition being adminis-
tered, as well as by the particular method used to administer
the composition. Accordingly, there is a wide variety of suit-
able formulations of pharmaceutical compositions available,
as described below (see, e.g., Remington: The Science and
Practice of Pharmacy, 21st ed., 2005).

Delivery Vehicles

[0136] An important factor in the administration of
polypeptide compounds, such as the engineered TALE repeat
array proteins of the present invention, is ensuring that the
polypeptide has the ability to traverse the plasma membrane
of a cell, or the membrane of an intra-cellular compartment
such as the nucleus. Cellular membranes are composed of
lipid-protein bilayers that are freely permeable to small, non-
ionic lipophilic compounds and are inherently impermeable
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to polar compounds, macromolecules, and therapeutic or
diagnostic agents. However, proteins and other compounds
such as liposomes have been described, which have the ability
to translocate polypeptides such as engineered TALE repeat
array protein across a cell membrane.

[0137] For example, “membrane translocation polypep-
tides” have amphiphilic or hydrophobic amino acid subse-
quences that have the ability to act as membrane-translocat-
ing carriers. In one embodiment, homeodomain proteins have
the ability to translocate across cell membranes. The shortest
internalizable peptide of a homeodomain protein, Antenna-
pedia, was found to be the third helix of the protein, from
amino acid position 43 to 58 (see, e.g., Prochiantz, 1996,
Curr. Opin. Neurobiol., 6:629-634). Another subsequence,
the h (hydrophobic) domain of signal peptides, was found to
have similar cell membrane translocation characteristics (see,
e.g., Lin etal., 1995, J. Biol. Chem., 270:14255-58).

[0138] Examples of peptide sequences that can be linked to
a protein, for facilitating uptake of the protein into cells,
include, but are not limited to: peptide fragments of the tat
protein of HIV (Endoh et al., 2010, Methods Mol. Biol.,
623:271-281; Schmidt et al., 2010, FEBS Lett., 584:1806-13;
Futaki, 2006, Biopolymers, 84:241-249); a 20 residue pep-
tide sequence which corresponds to amino acids 84-103 of
the p16 protein (see Fahraeus et al., 1996, Curr. Biol., 6:84);
the third helix of the 60-amino acid long homeodomain of
Antennapedia (Derossi et al., 1994, J. Biol. Chem., 269:
10444); the h region of a signal peptide, such as the Kaposi
fibroblast growth factor (K-FGF) h region (Lin et al., supra);
or the VP22 translocation domain from HSV (Elliot &
O’Hare, 1997, Cell, 88:223-233). See also, e.g., Caron et al.,
2001, Mol. Ther., 3:310-318; Langel, Cell-Penetrating Pep-
tides Processes and Applications (CRC Press, Boca Raton
Fla. 2002); El-Andaloussi et al., 2005, Curr. Pharm. Des.,
11:3597-3611; and Deshayes et al., 2005, Cell. Mol. Life.
Sci., 62:1839-49. Other suitable chemical moieties that pro-
vide enhanced cellular uptake can also be chemically linked
to TALE repeat array proteins described herein.

[0139] Toxin molecules also have the ability to transport
polypeptides across cell membranes. Often, such molecules
are composed of at least two parts (called “binary toxins™): a
translocation or binding domain or polypeptide and a separate
toxin domain or polypeptide. Typically, the translocation
domain or polypeptide binds to a cellular receptor, and then
the toxin is transported into the cell. Several bacterial toxins,
including Clostridium perfringens iota toxin, diphtheria toxin
(DT), Pseudomonas exotoxin A (PE), pertussis toxin (PT),
Bacillus anthracis toxin, and pertussis adenylate cyclase
(CYA), have been used in attempts to deliver peptides to the
cell cytosol as internal or amino-terminal fusions (Arora et
al., 1993, 1. Biol. Chem., 268:3334-41; Perelle et al., 1993,
Infect. Immun., 61:5147-56; Stenmark et al., 1991, J. Cell
Biol., 113:1025-32; Donnelly et al., 1993, Proc. Natl. Acad.
Sci. USA, 90:3530-34; Carbonetti et al., 1995, Abstr. Annu.
Meet. Am. Soc. Microbiol. 95:295; Sebo et al., 1995, Infect.
Immun., 63:3851-57; Klimpel et al., 1992, Proc. Natl. Acad.
Sci. USA, 89:10277-81; and Novak et al., 1992, J. Biol.
Chem., 267:17186-93).

[0140] Such subsequences can be used to translocate engi-
neered TALE repeat array proteins across a cell membrane.
The engineered TALE repeat array proteins can be conve-
niently fused to or derivatized with such sequences. Typically,
the translocation sequence is provided as part of a fusion
protein. Optionally, a linker can be used to link the engineered
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TALE repeat array protein and the translocation sequence.
Any suitable linker can be used, e.g., a peptide linker.
[0141] The engineered TALE repeat array protein can also
be introduced into an animal cell, preferably a mammalian
cell, via liposomes and liposome derivatives such as immu-
noliposomes. The term “liposome” refers to vesicles com-
prised of one or more concentrically ordered lipid bilayers,
which encapsulate an aqueous phase. The aqueous phase
typically contains the compound to be delivered to the cell,
i.e., the engineered TALE repeat array protein.

[0142] The liposome fuses with the plasma membrane,
thereby releasing the compound into the cytosol. Alterna-
tively, the liposome is phagocytosed or taken up by the cell in
a transport vesicle. Once in the endosome or phagosome, the
liposome either degrades or fuses with the membrane of the
transport vesicle and releases its contents.

[0143] In current methods of drug delivery via liposomes,
the liposome ultimately becomes permeable and releases the
encapsulated compound (e.g., the engineered TALE repeat
array protein or anucleic acid encoding the same) at the target
tissue or cell. For systemic or tissue specific delivery, this can
be accomplished, for example, in a passive manner wherein
the liposome bilayer degrades over time through the action of
various agents in the body. Alternatively, active compound
release involves using an agent to induce a permeability
change in the liposome vesicle. Liposome membranes can be
constructed so that they become destabilized when the envi-
ronment becomes acidic near the liposome membrane (see,
e.g., Proc. Natl. Acad. Sci. USA, 84:7851 (1987); Biochem-
istry, 28:908 (1989)). When liposomes are endocytosed by a
target cell, for example, they become destabilized and release
their contents. This destabilization is termed fusogenesis.
Dioleoylphosphatidylethanolamine (DOPE) is the basis of
many “fusogenic” systems.

[0144] Such liposomes typically comprise the engineered
TALE repeat array protein and a lipid component, e.g., a
neutral and/or cationic lipid, optionally including a receptor-
recognition molecule such as an antibody that binds to a
predetermined cell surface receptor or ligand (e.g., an anti-
gen). A variety of methods are available for preparing lipo-
somes as described in, e.g., Szoka et al., 1980, Annu. Rev.
Biophys. Bioeng., 9:467, U.S. Pat. Nos. 4,186,183, 4,217,
344, 4,235,871, 4,261,975, 4,485,054, 4,501,728, 4,774,085,
4,837,028, 4,235,871, 4,261,975, 4,485,054, 4,501,728,
4,774,085, 4,837,028, 4,946,787, PCT Publication. No. WO
91/17424, Deamer & Bangham, 1976, Biochim. Biophys.
Acta, 443:629-634; Fraley, et al., 1979, Proc. Natl. Acad. Sci.
USA, 76:3348-52; Hope et al., 1985, Biochim. Biophys.
Acta, 812:55-65; Mayer et al., 1986, Biochim Biophys. Acta,
858:161-168; Williams et al., 1988, Proc. Natl. Acad. Sci.
USA, 85:242-246; Liposomes (Ostro (ed.), 1983, Chapter 1);
Hope et al., 1986, Chem. Phys. Lip., 40:89; Gregoriadis,
Liposome Technology (1984) and Lasic, Liposomes: from
Physics to Applications (1993)). Suitable methods include,
for example, sonication, extrusion, high pressure/homogeni-
zation, microfluidization, detergent dialysis, calcium-in-
duced fusion of small liposome vesicles and ether-fusion
methods, all of which are well known in the art.

[0145] Incertain embodiments, it is desirable to target lipo-
somes using targeting moieties that are specific to a particular
cell type, tissue, and the like. Targeting of liposomes using a
variety of targeting moieties (e.g., ligands, receptors, and
monoclonal antibodies) has been previously described (see,
e.g., U.S. Pat. Nos. 4,957,773 and 4,603,044).
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[0146] Examples oftargeting moieties include monoclonal
antibodies specific to antigens associated with neoplasms,
such as prostate cancer specific antigen and MAGE. Tumors
can also be diagnosed by detecting gene products resulting
from the activation or overexpression of oncogenes, such as
ras or c-erbB2. In addition, many tumors express antigens
normally expressed by fetal tissue, such as the alphafetopro-
tein (AFP) and carcinoembryonic antigen (CEA). Sites of
viral infection can be diagnosed using various viral antigens
such as hepatitis B core and surface antigens (HBVc, HBVs)
hepatitis C antigens, Epstein-Barr virus antigens, human
immunodeficiency type-1 virus (HIV1) and papilloma virus
antigens. Inflammation can be detected using molecules spe-
cifically recognized by surface molecules which are
expressed at sites of inflammation such as integrins (e.g.,
VCAM-1), selectin receptors (e.g., ELAM-1) and the like.
[0147] Standard methods for coupling targeting agents to
liposomes can be used. These methods generally involve
incorporation into liposomes lipid components, e.g., phos-
phatidylethanolamine, which can be activated for attachment
of'targeting agents, or derivatized lipophilic compounds, such
as lipid derivatized bleomycin. Antibody targeted liposomes
can be constructed using, for instance, liposomes which
incorporate protein A (see Renneisen et al., 1990, J. Biol.
Chem., 265:16337-42 and Leonetti et al., 1990, Proc. Natl.
Acad. Sci. USA, 87:2448-51).

Dosages

[0148] For therapeutic applications, the dose of the engi-
neered TALE repeat array protein to be administered to a
patient is calculated in a similar way as has been described for
zinc finger proteins, see for example U.S. Pat. No. 6,511,808,
U.S. Pat. No. 6,492,117, U.S. Pat. No. 6,453,242, U.S. patent
application 2002/0164575, and U.S. patent application 2002/
0160940. In the context of the present disclosure, the dose
should be sufficient to effect a beneficial therapeutic response
in the patient over time. In addition, particular dosage regi-
mens can be useful for determining phenotypic changes in an
experimental setting, e.g., in functional genomics studies, and
in cell or animal models. The dose will be determined by the
efficacy, specificity, and K, of the particular engineered
TALE repeat array protein employed, the nuclear volume of
the target cell, and the condition of the patient, as well as the
body weight or surface area of the patient to be treated. The
size of the dose also will be determined by the existence,
nature, and extent of any adverse side-effects that accompany
the administration of a particular compound or vector in a
particular patient.

Pharmaceutical Compositions and Administration

[0149] Appropriate pharmaceutical compositions for
administration of the engineered TALE repeat array proteins
of the present invention can be determined as described for
zinc finger proteins, see for example U.S. Pat. Nos. 6,511,
808, 6,492,117, 6,453,242, U.S. patent application 2002/
0164575, and U.S. patent application 2002/0160940. Engi-
neered TALE repeat array proteins, and expression vectors
encoding engineered TALE repeat array proteins, can be
administered directly to the patient for modulation of gene
expression and for therapeutic or prophylactic applications,
for example, cancer, ischemia, diabetic retinopathy, macular
degeneration, rheumatoid arthritis, psoriasis, HIV infection,
sickle cell anemia, Alzheimer’s disease, muscular dystrophy,
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neurodegenerative diseases, vascular disease, cystic fibrosis,
stroke, and the like. Examples of microorganisms that can be
inhibited by TALE repeat array protein-mediated gene
therapy include pathogenic bacteria, e.g., chlamydia, rickett-
sial bacteria, mycobacteria, staphylococci, streptococci,
pneumococci, meningococci and conococci, klebsiella, pro-
teus, serratia, pseudomonas, legionella, diphtheria, salmo-
nella, bacilli, cholera, tetanus, botulism, anthrax, plague, lep-
tospirosis, and Lyme disease bacteria; infectious fungus, e.g.,
Aspergillus, Candida species; protozoa such as sporozoa
(e.g., Plasmodia), thizopods (e.g., Entamoeba) and flagel-
lates (7Trypanosoma, Leishmania, Trichomonas, Giardia,
etc.); viral diseases, e.g., hepatitis (A, B, or C), herpes virus
(e.g., VZV, HSV-1, HSV-6, HSV-II, CMV, and EBV), HIV,
Ebola, adenovirus, influenza virus, flaviviruses, echovirus,
rhinovirus, coxsackie virus, cornovirus, respiratory syncytial
virus, mumps virus, rotavirus, measles virus, rubella virus,
parvovirus, vaccinia virus, HTLV virus, dengue virus, papil-
lomavirus, poliovirus, rabies virus, and arboviral encephalitis
virus, etc.

[0150] Administration of therapeutically effective amounts
is by any of the routes normally used for introducing TALE
repeat array proteins into ultimate contact with the tissue to be
treated. The TALE repeat array proteins are administered in
any suitable manner, preferably with pharmaceutically
acceptable carriers. Suitable methods of administering such
modulators are available and well known to those of skill in
the art, and, although more than one route can be used to
administer a particular composition, a particular route can
often provide a more immediate and more effective reaction
than another route.

[0151] Pharmaceutically acceptable carriers are deter-
mined in part by the particular composition being adminis-
tered, as well as by the particular method used to administer
the composition. Accordingly, there is a wide variety of suit-
able formulations of pharmaceutical compositions that are
available (see, e.g., Remington: The Science and Practice of
Pharmacy, 21st ed., 2005).

[0152] The engineered TALE repeat array proteins, alone
or in combination with other suitable components, can be
made into aerosol formulations (i.e., they can be “nebulized”)
to be administered via inhalation. Aerosol formulations can
be placed into pressurized acceptable propellants, such as
dichlorodifluoromethane, propane, nitrogen, and the like.
[0153] Formulations suitable for parenteral administration,
such as, for example, by intravenous, intramuscular, intrad-
ermal, and subcutaneous routes, include aqueous and non-
aqueous, isotonic sterile injection solutions, which can con-
tain antioxidants, buffers, bacteriostats, and solutes that
render the formulation isotonic with the blood of the intended
recipient, and aqueous and non-aqueous sterile suspensions
that can include suspending agents, solubilizers, thickening
agents, stabilizers, and preservatives. The disclosed compo-
sitions can be administered, for example, by intravenous infu-
sion, orally, topically, intraperitoneally, intravesically or
intrathecally. The formulations of compounds can be pre-
sented in unit-dose or multi-dose sealed containers, such as
ampules and vials. Injection solutions and suspensions can be
prepared from sterile powders, granules, and tablets of the
kind previously described.

Use of TALE Nucleases

[0154] TALE nucleases enginecered using the methods
described herein can be used to induce mutations in a
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genomic sequence, e.g., by cleaving at two sites and deleting
sequences in between, by cleavage at a single site followed by
non-homologous end joining, and/or by cleaving at a site so
as to remove or replace one or two or a few nucleotides. In
some embodiments, the TALE nuclease is used to induce
mutation in an animal, plant, fungal, or bacterial genome.
Targeted cleavage can also be used to create gene knock-outs
(e.g., for functional genomics or target validation) and to
facilitate targeted insertion of a sequence into a genome (i.e.,
gene knock-in); e.g., for purposes of cell engineering or pro-
tein overexpression. Insertion can be by means of replace-
ments of chromosomal sequences through homologous
recombination or by targeted integration, in which a new
sequence (i.e., a sequence not present in the region of inter-
est), flanked by sequences homologous to the region of inter-
est in the chromosome, is used to insert the new sequence at
a predetermined target site via homologous recombination.
Exogenous DNA can also be inserted into TALE nuclease-
induced double stranded breaks without the need for flanking
homology sequences (see, Orlando et al., 2010, Nucl. Acids
Res., 1-15, doi:10.1093/nar/gkq512).

[0155] As demonstrated in Example 3 below, the TALE
nucleases produced by the methods described herein were
capable of inducing site-specific mutagenesis in mammalian
cells. A skilled practitioner will readily appreciate that TALE
nucleases produced by the methods described herein would
also function to induce efficient site-specific mutagenesis in
other cell types and organisms (see, for example, Cade et al.,
2012, Nucleic Acids Res., PMID: 22684503 and Moore et al.,
2012, PLoS One, PMID: 22655075).

[0156] The same methods can also be used to replace a
wild-type sequence with a mutant sequence, or to convert one
allele to a different allele.

[0157] Targeted cleavage of infecting or integrated viral
genomes can be used to treat viral infections in a host. Addi-
tionally, targeted cleavage of genes encoding receptors for
viruses can be used to block expression of such receptors,
thereby preventing viral infection and/or viral spread in a host
organism. Targeted mutagenesis of genes encoding viral
receptors (e.g., the CCRS and CXCR4 receptors for HIV) can
beused to render the receptors unable to bind to virus, thereby
preventing new infection and blocking the spread of existing
infections. Non-limiting examples of viruses or viral recep-
tors that can be targeted include herpes simplex virus (HSV),
such as HSV-1 and HSV-2, varicella zoster virus (VZV),
Epstein-Barr virus (EBV) and cytomegalovirus (CMV),
HHV6 and HHV7. The hepatitis family of viruses includes
hepatitis A virus (HAV), hepatitis B virus (HBV), hepatitis C
virus (HCV), the delta hepatitis virus (HDV), hepatitis E virus
(HEV) and hepatitis G virus (HGV). Other viruses or their
receptors can be targeted, including, but not limited to, Picor-
naviridae (e.g., polioviruses, etc.); Caliciviridae; Togaviridae
(e.g., rubella virus, dengue virus, etc.); Flaviviridae; Coro-
naviridae; Reoviridae; Bimaviridae; Rhabodoviridae (e.g.,
rabies virus, etc.); Filoviridae; Paramyxoviridae (e.g., mumps
virus, measles virus, respiratory syncytial virus, etc.); Orth-
omyxoviridae influenza virus types A, B and C, etc.); Bun-
yaviridae; Arenaviridae; Retroviradae; lentiviruses (e.g.,
HTLV-1; HTLV-II; HIV-1 (also known as HTLV-III, LAV,
ARV, hTLR, etc.) HIV-1I); simian immunodeficiency virus
(SIV), human papillomavirus (HPV), influenza virus and the
tick-borne encephalitis viruses. See, e.g., Virology, 3rd Edi-
tion (W. K. Joklik, ed. 1988); Fundamental Virology, 4th
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Edition (Knipe and Howley, eds. 2001), for a description of
these and other viruses. Receptors for HIV, for example,
include CCR-5 and CXCR-4.

[0158] In similar fashion, the genome of an infecting bac-
terium can be mutagenized by targeted DNA cleavage fol-
lowed by non-homologous end joining, to block or ameliorate
bacterial infections.

[0159] The disclosed methods for targeted recombination
can be used to replace any genomic sequence with a homolo-
gous, non-identical sequence. For example, a mutant
genomic sequence can be replaced by its wild-type counter-
part, thereby providing methods for treatment of e.g., genetic
disease, inherited disorders, cancer, and autoimmune disease.
In like fashion, one allele of a gene can be replaced by a
different allele using the methods of targeted recombination
disclosed herein.

[0160] Exemplary genetic diseases include, but are not lim-
ited to, achondroplasia, achromatopsia, acid maltase defi-
ciency, adenosine deaminase deficiency (OMIM No.
102700), adrenoleukodystrophy, aicardi syndrome, alpha-1
antitrypsin deficiency, alpha-thalassemia, androgen insensi-
tivity syndrome, apert syndrome, arrhythmogenic right ven-
tricular, dysplasia, ataxia telangictasia, barth syndrome, beta-
thalassemia, blue rubber bleb nevus syndrome, canavan
disease, chronic granulomatous diseases (CGD), cri du chat
syndrome, cystic fibrosis, dercum’s disease, ectodermal dys-
plasia, Fanconi anemia, fibrodysplasia ossificans progressive,
fragile X syndrome, galactosemis, Gaucher’s disease, gener-
alized gangliosidoses (e.g., GM1), hemochromatosis, the
hemoglobin C mutation in the 6th codon of beta-globin
(HbC), hemophilia, Huntington’s disease, Hurler Syndrome,
hypophosphatasia, Klinefelter’s syndrome, Krabbes Disease,
Langer-Giedion Syndrome, leukocyte adhesion deficiency
(LAD, OMIM No. 116920), leukodystrophy, long QT syn-
drome, Marfan syndrome, Moebius syndrome, mucopolysac-
charidosis (MPS), nail patella syndrome, nephrogenic diabe-
tes insipdius, neurofibromatosis, Neimann-Pick disease,
osteogenesis imperfecta, porphyria, Prader-Willi syndrome,
progeria, Proteus syndrome, retinoblastoma, Rett syndrome,
Rubinstein-Taybi syndrome, Sanfilippo syndrome, severe
combined immunodeficiency (SCID), Shwachman syn-
drome, sickle cell disease (sickle cell anemia), Smith-Mage-
nis syndrome, Stickler syndrome, Tay-Sachs disease, Throm-
bocytopenia Absent Radius (TAR) syndrome, Treacher
Collins syndrome, trisomy, tuberous sclerosis, Turner’s syn-
drome, urea cycle disorder, von Hippel-Landau disease,
Waardenburg syndrome, Williams syndrome, Wilson’s dis-
ease, Wiskott-Aldrich syndrome, X-linked lymphoprolifera-
tive syndrome (XLP, OMIM No. 308240).

[0161] Additional exemplary diseases that can be treated
by targeted DNA cleavage and/or homologous recombination
include acquired immunodeficiencies, lysosomal storage dis-
eases (e.g., Gaucher’s disease, GM1, Fabry disease and Tay-
Sachs disease), mucopolysaccahidosis (e.g., Hunter’s dis-
ease, Hurler’s disease), hemoglobinopathies (e.g., sickle cell
diseases, HbC, alpha-thalassemia, beta-thalassemia) and
hemophilias.

[0162] Incertain cases, alteration of a genomic sequence in
a pluripotent cell (e.g., a hematopoietic stem cell) is desired.
Methods for mobilization, enrichment and culture of hemato-
poietic stem cells are known in the art. See for example, U.S.
Pat. Nos. 5,061,620; 5,681,559; 6,335,195; 6,645,489 and
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6,667,064. Treated stem cells can be returned to a patient for
treatment of various diseases including, but not limited to,
SCID and sickle-cell anemia.

[0163] In many of these cases, a region of interest com-
prises a mutation, and the donor polynucleotide comprises the
corresponding wild-type sequence. Similarly, a wild-type
genomic sequence can be replaced by a mutant sequence, if
such is desirable. For example, overexpression of an onco-
gene can be reversed either by mutating the gene or by replac-
ing its control sequences with sequences that support a lower,
non-pathologic level of expression. As another example, the
wild-type allele of the ApoAl gene can be replaced by the
ApoAl Milano allele, to treat atherosclerosis. Indeed, any
pathology dependent upon a particular genomic sequence, in
any fashion, can be corrected or alleviated using the methods
and compositions disclosed herein.

[0164] Targeted cleavage and targeted recombination can
also be used to alter non-coding sequences (e.g., sequences
encoding microRNAs and long non-coding RNAs, and regu-
latory sequences such as promoters, enhancers, initiators,
terminators, splice sites) to alter the levels of expression of a
gene product. Such methods can be used, for example, for
therapeutic purposes, functional genomics and/or target vali-
dation studies.

[0165] The compositions and methods described herein
also allow for novel approaches and systems to address
immune reactions of a host to allogeneic grafts. In particular,
a major problem faced when allogeneic stem cells (or any
type of allogeneic cell) are grafted into a host recipient is the
high risk of rejection by the host’s immune system, primarily
mediated through recognition of the Major Histocompatibil-
ity Complex (MHC) on the surface of the engrafted cells. The
MHC comprises the HLLA class I protein(s) that function as
heterodimers that are comprised of a common beta subunit
and variable alpha subunits. It has been demonstrated that
tissue grafts derived from stem cells that are devoid of HLA
escape the host’s immune response. See, e.g., Coftman et al.,
1993, J. Immunol., 151:425-35; Markmann et al., 1992,
Transplantation, 54:1085-89; Koller et al., 1990, Science,
248:1227-30. Using the compositions and methods described
herein, genes encoding HLLA proteins involved in graft rejec-
tion can be cleaved, mutagenized or altered by recombina-
tion, in either their coding or regulatory sequences, so that
their expression is blocked or they express a non-functional
product. For example, by inactivating the gene encoding the
common beta subunit gene (beta2 microglobulin) using
TALE nuclease fusion proteins as described herein, HLA
class I can be removed from the cells to rapidly and reliably
generate HLA class [ null stem cells from any donor, thereby
reducing the need for closely matched donor/recipient MHC
haplotypes during stem cell grafting.

[0166] Inactivation of any gene (e.g., the beta2 microglo-
bulin gene) can be achieved, for example, by a single cleavage
event, by cleavage followed by non-homologous end joining,
by cleavage at two sites followed by joining so as to delete the
sequence between the two cleavage sites, by targeted recom-
bination of a missense or nonsense codon into the coding
region, or by targeted recombination of an irrelevant
sequence (i.e., a “stuffer” sequence) into the gene or its regu-
latory region, so as to disrupt the gene or regulatory region.

[0167] Targeted modification of chromatin structure, as
disclosed in WO 01/83793, can be used to facilitate the bind-
ing of fusion proteins to cellular chromatin.
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[0168] In additional embodiments, one or more fusions
between a TALE binding domain and a recombinase (or func-
tional fragment thereof) can be used, in addition to or instead
of the TALE-cleavage domain fusions disclosed herein, to
facilitate targeted recombination. See, for example,
co-owned U.S. Pat. No. 6,534,261 and Akopian et al. (2003)
Proc. Natl. Acad. Sci. USA 100:8688-8691.

[0169] In additional embodiments, the disclosed methods
and compositions are used to provide fusions of TALE repeat
DNA-binding domains with transcriptional activation or
repression domains that require dimerization (either
homodimerization or heterodimerization) for their activity. In
these cases, a fusion polypeptide comprises a TALE repeat
DNA-binding domain and a functional domain monomer
(e.g., a monomer from a dimeric transcriptional activation or
repression domain). Binding of two such fusion polypeptides
to properly situated target sites allows dimerization so as to
reconstitute a functional transcription activation or repression
domain.

Regulation of Gene Expression in Plants

[0170] Engineered TALE repeat array proteins can be used
to engineer plants for traits such as increased disease resis-
tance, modification of structural and storage polysaccharides,
flavors, proteins, and fatty acids, fruit ripening, yield, color,
nutritional characteristics, improved storage capability, and
the like. In particular, the engineering of crop species for
enhanced oil production, e.g., the modification of the fatty
acids produced in oilseeds, is of interest.

[0171] Seed oils are composed primarily oftriacylglycerols
(TAGs), which are glycerol esters of fatty acids. Commercial
production of these vegetable oils is accounted for primarily
by six major oil crops (soybean, oil palm, rapeseed, sun-
flower, cotton seed, and peanut). Vegetable oils are used pre-
dominantly (90%) for human consumption as margarine,
shortening, salad oils, and frying oil. The remaining 10% is
used for non-food applications such as lubricants, oleochemi-
cals, biofuels, detergents, and other industrial applications.
[0172] The desired characteristics of the oil used in each of
these applications varies widely, particularly in terms of the
chain length and number of double bonds present in the fatty
acids making up the TAGs. These properties are manipulated
by the plant in order to control membrane fluidity and tem-
perature sensitivity. The same properties can be controlled
using TALE repeat array proteins to produce oils with
improved characteristics for food and industrial uses.

[0173] The primary fatty acids in the TAGs of oilseed crops
are 16to 18 carbons inlength and contain 0 to 3 double bonds.
Palmitic acid (16:0 [16 carbons: 0 double bonds]), oleic acid
(18:1), linoleic acid (18:2), and linolenic acid (18:3) predomi-
nate. The number of double bonds, or degree of saturation,
determines the melting temperature, reactivity, cooking per-
formance, and health attributes of the resulting oil.

[0174] The enzyme responsible for the conversion of oleic
acid (18:1) into linoleic acid (18:2) (which is then the precur-
sor for 18:3 formation) is delta-12-oleate desaturase, also
referred to as omega-6 desaturase: A block at this step in the
fatty acid desaturation pathway should result in the accumu-
lation of oleic acid at the expense of polyunsaturates.

[0175] In one embodiment engineered TALE repeat array
proteins are used to regulate expression of the FAD2-1 gene in
soybeans. Two genes encoding microsomal delta-6 desatu-
rases have been cloned recently from soybean, and are
referred to as FAD2-1 and FAD2-2 (Heppard et al., 1996,
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Plant Physiol. 110:311-319). FAD2-1 (delta-12 desaturase)
appears to control the bulk of oleic acid desaturation in the
soybean seed. Engineered TALE repeat array proteins can
thus be used to modulate gene expression of FAD2-1 in
plants. Specifically, engineered TALE repeat array proteins
can be used to inhibit expression of the FAD2-1 gene in
soybean in order to increase the accumulation of oleic acid
(18:1) in the oil seed. Moreover, engineered TALE proteins
can be used to modulate expression of any other plant gene,
such as delta-9 desaturase, delta-12 desaturases from other
plants, delta-15 desaturase, acetyl-CoA carboxylase, acyl-
ACP-thioesterase, ADP-glucose pyrophosphorylase, starch
synthase, cellulose synthase, sucrose synthase, senescence-
associated genes, heavy metal chelators, fatty acid hydroper-
oxide lyase, polygalacturonase, EPSP synthase, plant viral
genes, plant fungal pathogen genes, and plant bacterial patho-
gen genes.

[0176] Recombinant DNA vectors suitable for transforma-
tion of plant cells are also used to deliver protein (e.g., engi-
neered TALE repeat array protein)-encoding nucleic acids to
plant cells. Techniques for transforming a wide variety of
higher plant species are well known and described in the
technical and scientific literature (see, e.g., Weising et al.,
1988, Ann. Rev. Genet., 22:421-477). A DNA sequence cod-
ing for the desired TALE repeat array protein is combined
with transcriptional and translational initiation regulatory
sequences which will direct the transcription of the TALE
protein in the intended tissues of the transformed plant.
[0177] For example, a plant promoter fragment can be
employed which will direct expression of the engineered
TALE repeat array protein in all tissues of a regenerated plant.
Such promoters are referred to herein as “constitutive” pro-
moters and are active under most environmental conditions
and states of development or cell differentiation. Examples of
constitutive promoters include the cauliflower mosaic virus
(CaMV) 35 S transcription initiation region, the 1'- or 2'-pro-
moter derived from T-DNA of Agrobacterium tumefaciens,
and other transcription initiation regions from various plant
genes known to those of skill.

[0178] Alternatively, the plant promoter can direct expres-
sion of the engineered TALE repeat array protein in a specific
tissue or can be otherwise under more precise environmental
or developmental control. Such promoters are referred to here
as “inducible” promoters. Examples of environmental condi-
tions that can affect transcription by inducible promoters
include anaerobic conditions or the presence of light.

[0179] Examples of promoters under developmental con-
trol include promoters that initiate transcription only in cer-
tain tissues, such as fruit, seeds, or flowers. For example, the
use of a polygalacturonase promoter can direct expression of
the TALE repeat array protein in the fruit, a CHS-A (chalcone
synthase A from petunia) promoter can direct expression of
the TALE repeat array protein in the flower of a plant.
[0180] The vector comprising the TALE repeat array pro-
tein sequences will typically comprise a marker gene which
confers a selectable phenotype on plant cells. For example,
the marker can encode biocide resistance, particularly antibi-
otic resistance, such as resistance to kanarpycin, G418, bleo-
mycin, hygromycin, or herbicide resistance, such as resis-
tance to chlorosulfuron or Basta.

[0181] Such DNA constructs can be introduced into the
genome of the desired plant host by a variety of conventional
techniques. For example, the DNA construct can be intro-
duced directly into the genomic DNA of the plant cell using
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techniques such as electroporation and microinjection of
plant cell protoplasts, or the DNA constructs can be intro-
duced directly to plant tissue using biolistic methods, such as
DNA particle bombardment. Alternatively, the DNA con-
structs can be combined with suitable T-DNA flanking
regions and introduced into a conventional Agrobacterium
tumefaciens host vector. The virulence functions of the Agro-
bacterium tumefaciens host will direct the insertion of the
construct and adjacent marker into the plant cell DNA when
the cell is infected by the bacteria.

[0182] Microinjection techniques are known in the art and
well described in the scientific and patent literature. The
introduction of DNA constructs using polyethylene glycol
precipitation is described in Paszkowski et al., 1984, EMBO
J., 3:2717-22. Electroporation techniques are described in
Fromm et al. 1985, Proc. Natl. Acad. Sci. USA, 82:5824.
Biolistic transformation techniques are described in Klein et
al., 1987, Nature, 327:70-73.

[0183] Agrobacterium tumefaciens-meditated transforma-
tion techniques are well described in the scientific literature
(see, e.g., Horsch et al., 1984, Science, 233:496-498; and
Fraley et al., 1983, Proc. Natl. Acad. Sci. USA, 80:4803).

[0184] Transformed plant cells which are derived by any of
the above transformation techniques can be cultured to regen-
erate a whole plant which possesses the transformed geno-
type and thus the desired TALE repeat array protein-con-
trolled phenotype. Such regeneration techniques rely on
manipulation of certain phytohormones in a tissue culture
growth medium, typically relying on a biocide and/or herbi-
cide marker which has been introduced together with the
TALE repeat array protein nucleotide sequences. Plant regen-
eration from cultured protoplasts is described in Evans et al.,
Protoplasts Isolation and Culture, Handbook of Plant Cell
Culture, pp. 124-176 (1983); and Binding, Regeneration of
Plants, Plant Protoplasts, pp. 21-73 (1985). Regeneration can
also be obtained from plant callus, explants, organs, or parts
thereof. Such regeneration techniques are described gener-
ally in Klee et al., 1987, Ann. Rev. Plant Phys., 38:467-486.

Functional Genomics Assays

[0185] Engineered TALE repeat array proteins also have
use for assays to determine the phenotypic consequences and
function of gene expression. Recent advances in analytical
techniques, coupled with focused mass sequencing efforts
have created the opportunity to identify and characterize
many more molecular targets than were previously available.
This new information about genes and their functions will
improve basic biological understanding and present many
new targets for therapeutic intervention. In some cases ana-
Iytical tools have not kept pace with the generation of new
data. An example is provided by recent advances in the mea-
surement of global differential gene expression. These meth-
ods, typified by gene expression microarrays, differential
c¢DNA cloning frequencies, subtractive hybridization and dif-
ferential display methods, can very rapidly identify genes that
are up or down-regulated in different tissues or in response to
specific stimuli. Increasingly, such methods are being used to
explore biological processes such as, transformation, tumor
progression, the inflammatory response, neurological disor-
ders etc. Many differentially expressed genes correlate with a
given physiological phenomenon, but demonstrating a caus-
ative relationship between an individual differentially
expressed gene and the phenomenon is labor intensive. Until
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now, simple methods for assigning function to differentially
expressed genes have not kept pace with the ability to monitor
differential gene expression.

[0186] The enginecered TALE repeat array proteins
described herein can be used to rapidly analyze the function
of a differentially expressed gene. Engineered TALE proteins
can be readily used to up or down-regulate or knockout any
endogenous target gene, or to knock in an endogenous or
endogenous gene. Very little sequence information is
required to create a gene-specific DNA binding domain. This
makes the engineered TALE repeat array technology ideal for
analysis of long lists of poorly characterized differentially
expressed genes. One can simply build a TALE repeat array
protein-based DNA binding domain for each candidate gene,
create chimeric up and down-regulating artificial transcrip-
tion factors and test the consequence of up or down-regula-
tion on the phenotype under study (e.g., transformation or
response to a cytokine) by switching the candidate genes on
or off one at a time in a model system.

[0187] Additionally, greater experimental control can be
imparted by engineered TALE repeat array proteins than can
be achieved by more conventional methods. This is because
the production and/or function of engineered TALE repeat
array proteins can be placed under small molecule control.
Examples of this approach are provided by the Tet-On sys-
tem, the ecdysone-regulated system and a system incorporat-
ing a chimeric factor including a mutant progesterone recep-
tor. These systems are all capable of indirectly imparting
small molecule control on any endogenous gene of interest or
any transgene by placing the function and/or expression of a
engineered TALE repeat array protein under small molecule
control.

Transgenic Animals

[0188] A further application of engineered TALE repeat
array proteins is manipulating gene expression in animal
models. As with cell lines, the introduction of a heterologous
gene into or knockout of an endogenous in a transgenic ani-
mal, such as a transgenic mouse or zebrafish, is a fairly
straightforward process. Thus, transgenic or transient expres-
sion of an engineered TALE repeat array protein in an animal
can be readily performed.

[0189] By transgenically or transiently expressing a suit-
able engineered TALE repeat array protein fused to an acti-
vation domain, a target gene of interest can be over-ex-
pressed. Similarly, by transgenically or transiently expressing
a suitable engineered TALE repeat array protein fused to a
repressor or silencer domain, the expression of a target gene
of interest can be down-regulated, or even switched off to
create “functional knockout”. Knock-in or knockout muta-
tions by insertion or deletion of a target gene of interest can be
prepared using TALE nucleases.

[0190] Two common issues often prevent the successful
application of the standard transgenic and knockout technol-
ogy; embryonic lethality and developmental compensation.
Embryonic lethality results when the gene plays an essential
role in development. Developmental compensation is the sub-
stitution of a related gene product for the gene product being
knocked out, and often results in a lack of a phenotype in a
knockout mouse when the ablation of that gene’s function
would otherwise cause a physiological change.

[0191] Expression of transgenic engineered TALE repeat
array proteins can be temporally controlled, for example
using small molecule regulated systems as described in the



US 2014/0274812 Al

previous section. Thus, by switching on expression of an
engineered TALE repeat array protein at a desired stage in
development, a gene can be over-expressed or “functionally
knocked-out” in the adult (or at a late stage in development),
thus avoiding the problems of embryonic lethality and devel-
opmental compensation.

EXAMPLES
Example 1

Assembly of TALE Repeat Arrays Using
Streptavidin Coated Magnetic Beads

[0192] An archive of DNA plasmids (~850 different plas-
mids) encoding one, two, three, or four TALE repeat domains
was created for assembly of nucleic acids encoding multiple
TALE arrays of any desired length. The plasmids were cre-
ated by cloning synthetic arrays of one, two, three or four
TALE repeat domains into the pUCS57-ABsal backbone (FIG.
3). The TALE repeats were of the arrangement a, fyde, pyd,
BY', Py, d¢€', and B, and included hypervariable triplet residues
at each position to bind to the nucleotides as shown in Table
1. Polypeptide and nucleotide sequences of the TALE repeat
types are shown in FIGS. 4A and 4B, respectively. The
polypeptide and polynucleotide sequences were varied
slightly among the four types to reduce the possibility of
recombination-mediated mutations due to long sequences of
exact repeats.

TABLE 1

Nucleotide binding code of TALE triplets

Triplet Bound Nucleotide
SNI A
SHD C
NNN G
SNK G
SNG T

[0193] A 16-mer TALE repeat array targeted to the eGFP
gene was created by in vitro assembly of 16 TALE repeats
designed to bind the target sequence GCAGTGCTTCAGC-
CGC (SEQIDNO: 41). In the first step, a plasmid carrying an
a-type TALE repeat with an NNN triplet (G) was amplified
by PCR using a biotinylated forward primer Biotin-TCTA-
GAGAAGACAAGAACCTGACC (SEQ ID NO: 42) and a
reverse primer GGATCCGGTCTCTTAAGGCCGTGG
(SEQ ID NO: 43). The amplified fragment (50 ul) was puri-
fied using a QIA Quick PCR purification kit (QIAGEN),
eluted in 40 pl 0.1x elution buffer (as provided in the QIA
Quick PCR purification kit), and digested with Bsal HF (New
England Biolabs (NEB)) in NEB Buffer 4 for 15 minutes at
50° C. (40 pl elution, 5 ul NEButffer 4, 5 ul Bsal HF). The
digested fragment was purified using a QIA Quick PCR puri-
fication kit and eluted in 0.1x elution buffer (50 pA).

[0194] A plasmid containing a four TALE repeat domain
sub-array unit (fyde) coding for repeats that each harbor one
of the following variable amino acids SHD, SNI, NNN, and
SNG (designed to bind the sequence 5'-CAGY3') was
digested with BbsI (NEB) in NEBuffer 2 for 2 hours at 37° C.
in 100 pl (50 pl plasmid [~200 ng/pl], 10 ul NEBuffer 2, 10 ul
Bbsl, 30 ul water). To the 100 pl digest was added 25 pl
NEBuffer 4, 2.5 ul 100xBSA (NEB), 107.5 ul water, and 5 ul
Xbal (NEB), and the digest was incubated for 5 minutes at
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37° C. To the mixture, 5 pl of BamHI HF was then added for
a 5 minute digest at 37° C., and then 5 pl Sall HF (NEB) was
added for an additional 5 minute digestat 37° C. The resulting
fragment was purified using a QIA Quick PCR purification kit
(QIAGEN) and eluted in 180 pl 0.1x elution buffer.

[0195] For the initial ligation, 2 ul of the alpha unit digest
was mixed with 2.5 pl of T4 DNA ligase (400 U/ul; NEB) and
27 wl Quick Ligase Buffer (QLB) (NEB). To this 31.5 pl
mixture was added 22.5 ul of the first digested subarray, and
the mixture was ligated for 15 minutes at room temperature.
Magnetic beads were prepared by washing 5 il of Dynabeads
MyOne Streptavidin Cl (Invitrogen) three times with 50 pl
1xB&W Buffer (5.0 mM Tris-HCI [pH 7.5], 0.5 mM EDTA,
1.0 M NaCl, 0.005% Tween 20) and resuspending in 54 pl
B&W Buffer. The ligated mixture was added to the washed
beads and incubated for 15 minutes at room temperature
(with mixing every five minutes). The mixture was then
placed on a SPRIplate 96-well Ring magnet for 3 minutes.
The supernatant was then aspirated, and 100 ul 1xB&W
Buffer was added to wash, with mixing by moving the beads
31 times from side to side within the tube using a DynaMag-
96 Side magnet (Invitrogen). The B&W Buffer was then
aspirated, and 100 pl 1xBSA was added, with mixing, then
aspirated. The ligated, bead-bound nucleic acids (afyde)
were resuspended in 50 pl Bsal HF mix (5 pl NEBufter 4, 2 ul
Bsal HF, 43 ul water).

[0196] The digest was incubated at 50° C. for 10 minutes,
and 50 pl 1xB&W bufter was added. The digest was placed on
a magnet for 3 minutes, and the supernatant was aspirated.
The beads were washed with 100 pul 1xB&W Buffer and 100
ul 1xBSA as above. To the washed beads were added a
digested plasmid containing a four TALE repeat domain sub-
array unit (Pyde) coding for repeats that each harbor one of the
following variable amino acids NNN, SHD, SNG, and SNG
(designed to bind the DNA sequence 5'-GCTT-3") (22.5 ul)
and 27.5 pl ligase mix (25 ul Quick Ligase Buffer, 2 pl DNA
ligase). The beads were resuspended by pipetting up and
down, and the mixture was incubated for 15 minutes at room
temperature with mixing every five minutes. To the ligation
was added 50 ul 1xB&W Buffer, and the mixture was placed
on the magnet for 3 minutes. The supernatant was aspirated,
and the beads were washed with 100 ul 1xB&W Buffer and
100 ul 1xBSA as above. The ligated, bead-bound nucleic
acids (afydepyde) were resuspended in 50 pl Bsal HF mix (5
ul NEBuffer 4, 2 pl Bsal HF, 43 ul water). Two more TALE
repeat sub-array units were ligated sequentially as above, the
first a four TALE repeat sub-array unit (fyde) coding for
repeats that each harbor one of the following variable amino
acids SHD, SNI, NNN, and SHD (designed to bind the DNA
sequence 5'-CAGC-3") and the second a three TALE repeat
sub-array unit (8v9) coding for repeats that each harbor one of
the following variable amino acids SHD, NNN, and SHD
(designed to bind the DNA sequence 5'-CGC-3"). The final
TALE repeat array contained subunits of the format a.fyde-
PydePydepyd with individual TALE repeats designed to bind
the target DNA sequence 5-GCAGTGCTTCAGCCGC-3'
(SEQ ID NO: 44).

[0197] Following the final ligation step, the construct was
digested with Bsal HF for eventual cloning into an expression
vector and the beads were washed with 1xB&W Buffer and
1xBSA. The washed beads were resuspended in 50 pl Bbsl
mix (5 ul NEBuffer 2, 5 pl Bbsl, 40 pul water) and incubated at
37° C. for 2 hours with agitation at 1500 rpm to cleave the
biotinylated 5' end and release the assembled TALE repeat
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array from the magnetic beads. The digested mixture was
purified by MinElute column purified (QIAGEN) and ligated
into a BsmBI-digested TALE expression vector. The ligated
mixture was transformed into chemically competent XI.1
Blue cells and plated on LB/Carb'°° plates overnight.

[0198] The expression vectors each harbor the following
elements: a T7 promoter, a nuclear localization signal, a
FLAG tag, amino acids 153 to 288 from the TALE13 protein
(numbering as defined by Miller et al., 2011, Nat. Biotech-
nol., 29:143-148), two adjacent BsmBI restriction sites into
which a DNA fragment encoding a TALE repeat array can be
cloned, a 0.5 TALE repeat, amino acids 715 to 777 from the
C-terminal end of the TALE13 protein (numbering as defined
by Miller et al., 2011, Nat. Biotechnol., 29:143-148), and the
wild-type Fold cleavage domain.

[0199] The plasmids differ in the identity of the C-terminal
0.5 TALE repeat. Plasmid pJDS70 encodes a 0.5 TALE repeat
with a SNIRVD (for recognition of an A nucleotide), plasmid
pIDS71 encodes a 0.5 TALE repeat with a SHD RVD (for
recognition of a C nucleotide), plasmid pJDS74 encodes a 0.5
TALE repeat with a NNN RVD (for recognition of a G nucle-
otide), plasmid pJDS76 encodes a 0.5 TALE repeat with a
SNK RVD (for recognition of a G nucleotide), and plasmid
pJDS78 encodes a 0.5 TALE repeat with a NG RVD (for
recognition of a T nucleotide). All plasmids share the com-
mon sequence shown in FIGS. 5A-5B and differ at just nine
nucleotide positions marked as XXXXXXXXX (underlined
and bold). The sequence of these 9 bps and plasmid names are
also shown below in Table 2.

TABLE 2

DNA sequenceg of expregsion vectors

Sequence of

Plasmid variable SEQ IDRVD of C-terminal 0.5

name 9 bps NO: TALE repeat

pJDS70  TCTAACATC 45 SNI (for binding to an A
nucleotide)

pJDS71  TCCCACGAC 46 SHD (for binding to a C
nucleotide)

pJDS74 AATAATAAC 47 NNN (for binding to a G
nucleotide)

pJDS76  TCCAATAAA 48 SNK (for binding to a G
nucleotide)

pJDS78  TCTAATGGG 49 SNG (for binding to a T
nucleotide)

[0200] This example demonstrates the construction of

TALE repeat arrays on an immobilized substrate using pre-
assembled TALE repeat sub-array units. The above method,
up to the cloning step, can be performed in one day.

Example 2

Assembly of TALE Repeat Arrays Using a
Streptavidin Coated Plate

[0201] TALE repeats are assembled using the archive of
DNA plasmids (~850 different plasmids) as described in
Example 1. A 16-mer TALE repeat array was created by in
vitro assembly of 16 TALE repeats designed to bind a target
sequence. In the first step, a plasmid carrying an a.-type TALE
repeat with an NNN triplet (G) was amplified by PCR using a
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biotinylated forward primer Biotin-TCTAGAGAAGACAA-
GAACCTGACC (SEQ ID NO: 42) and a reverse primer
GGATCCGGTCTCTTAAGGCCGTGG (SEQ ID NO: 43).
The amplified fragment (50 pl) was purified using a QIA
Quick PCR purification kit (QIAGEN), eluted in 40 ul 0.1x
elution buffer (as provided in the QIA Quick PCR purification
kit), and digested with Bsal HF (New England Biolabs
(NEB)) in NEB Buffer 4 for 15 minutes at 50° C. (40 pul
elution, 5 ul NEBuffer 4, 5 pl Bsal HF). The digested frag-
ment was purified using a QIA Quick PCR purification kit and
eluted in 0.1x elution buffer (50 pl).

[0202] A plasmid containing a four TALE repeat domain
sub-array unit (fyde) coding for repeats that each harbor one
of the following variable amino acids SHD, SNI, NNN, and
SNG (designed to bind the sequence 5-CAGY3') was
digested with BbsI (NEB) in NEBufter 2 for 2 hours at 37° C.
in 100 pl (50 pl plasmid [~200 ng/ul], 10 ul NEBuffer 2, 10 ul
Bbsl, 30 ul water). To the 100 pl digest was added 25 pl
NEBuffer 4, 2.5 ul 100xBSA (NEB), 107.5 ul water, and 5 ul
Xbal (NEB), and the digest was incubated for 5 minutes at
37° C. To the mixture, 5 pl of BamHI HF was then added for
a 5 minute digest at 37° C., and then 5 pl Sall HF (NEB) was
added for an additional 5 minute digestat 37° C. The resulting
fragment was purified using a QIA Quick PCR purification kit
(QIAGEN) and eluted in 180 pl 0.1x elution buffer.

[0203] For the initial ligation, 2 ul of the alpha unit digest
was mixed with 2.5 ul of T4 DNA ligase (400 U/ul; NEB) and
27 wl Quick Ligase Buffer (QLB) (NEB). To this 31.5 pl
mixture was added 22.5 ul of the first digested subarray, and
the mixture was ligated for 15 minutes at room temperature.
The ligation mixture was then mixed with 2xB&@ buffer
(Invitrogen) and added to awell in a 96-well plate coated with
streptavidin (Thermo Scientific) and incubated at room tem-
perature for 15 min. The supernatant was aspirated. Each well
in the 96 well plate was washed with 200 ul of 1x Bovine
Serum Albumin (BSA) by pipetting up and down 10 times
before discarding the 1xBSA. This was repeated for a total of
two washes with 1xBSA. Then 50 pl Bsal HF mix (5 ul
NEBuffer 4, 2 ul Bsal HF, 43 pul water) was added to the
ligated, nucleic acids (afyde) bound to the streptavidin-
coated well.

[0204] The digest was incubated at 50° C. for 10 minutes
and then the supernatant was aspirated. The wells were then
washed with 200 ul 1xB& W Buffer and 200 pl 1xBSA twice
by pipetting up and down ten times before removal of each
supernatant. 22.5 ul of digested plasmid encoding a four
TALE repeat domain sub-array unit ($yde) coding for repeats
that each harbor one of the following variable amino acids
NNN, SHD, SNG, and SNI and 27.5 ul ligase mix (25 ul
Quick Ligase Buffer, 2 ul DNA ligase) were added to the well.
The supernatant was mixed by pipetting up and down, and the
mixture was incubated for 15 minutes at room temperature.
The supernatant was removed and the well was washed with
1xB&W and 1xBSA as above. Then 50 ul Bsal HF mix (5 pl
NEBuffer 4, 2 ul Bsal HF, 43 pul water) was added to the
ligated nucleic acids (cpydefyde) bound to the well. Two
more TALE repeat sub-array units were ligated sequentially
as above, the first a four TALE repeat sub-array unit (fyde)
coding for repeats that each harbor one of the following
variable amino acids SHD, SNI, NNN, and SNG and the
second a three TALE repeat sub-array unit ($yd) coding for
repeats that each harbor one of the following variable amino
acids SHD, SNI, NNN, and SHD. The final TALE repeat
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array contained subunits of the format afydefydefydefyd
with individual TALE repeats designed to bind a target DNA
sequence.

[0205] Following the final ligation step, the fragments in
the well were digested with Bsal HF for eventual cloning into
anexpression vector. The well was then washed with IxB&W
Buffer and twice with 1xBSA. Then 50 pl Bbsl mix (5§ pl
NEBuffer 2, 5 ul Bbsl, 40 ul water) was added to the well and
incubated at 37° C. for 2 hours to cleave the biotinylated 5'
end and release the assembled TALE repeat array from the
well. The digested mixture was purified, ligated, and trans-
formed as described in Example 1.

Example 3

Site-Specific Mutagenesis Using TALE Nucleases

[0206] To demonstrate the effectiveness of TALE repeat
domains created by the methods described herein, TALE
repeat arrays were constructed and cloned into TALE
nuclease expression vectors (as described in Example 1) to
produce plasmids encoding TALE nuclease monomers tar-
geted to the eGFP coding sequences shown in FIG. 6 and
Table 3. Nucleic acid and polypeptide sequences of the TALE
nuclease monomers are shown in FIGS. 11A-18B.

TABLE 3
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stranded breaks led to disruption of eGFP expression (eGFP-
negative cells). All eight TALE nuclease pairs tested induced
a high percentage of eGFP-negative (eGFP-) cells (y-axis).
The percentage of eGFP- cells declined only modestly
between day 2 and 5 suggesting that the alterations were
stably induced.

[0208] A subset of mutated eGFP genes were amplified
from cells and sequenced. The resulting mutations are shown
in FIG. 8. Sequences targeted by the TALE nucleases encoded
by expression plasmids SQT70/SQT56 in human USOS-
eGFP cells are underlined in the wild-type (WT) sequence
shown at the top of FIG. 8. Insertion and deletion mutations
induced by the TALE nuclease pair are shown below with
deleted bases indicated by dashes and inserted bases indi-
cated by double underlining. The net number of bases
inserted or deleted is shown to the right. All mutations were
isolated once unless otherwise indicated in brackets. The
overall frequency of mutagenesis (46%) is also indicated.

Example 4

Automated Assembly of TALE Repeat Arrays

[0209] The assembly method described in Example 1 has
been automated so as to be performed using a Sciclone™ G3

TALE nuclease monomer target sequences

Length SEQ Position

TALE of target ID (half-
Fragment Target Sequence sequence NO: Site site)

Plasmid
name

DR- TGCAGTGCTTCAGCCGC 17 50 eGFP223 left
TALE-
0003

DR- TGCAGTGCTTCAGCCGCT 18 51 eGFP223 left
TALE-
0006

DR- TTGAAGAAGTCGTGCTGC 18 52 eGFP223 right
TALE-
0005

DR- TGAAGAAGTCGTGCTGCT 18 53 eGFP223 right
TALE-
0010

DR- TCGAGCTGAAGGGCATC 17 54 eGFP382 left
TALE-
0023

DR- TCGAGCTGAAGGGCATCG 18 55 eGFP382 left
TALE-
0025

DR- TTGTGCCCCAGGATGTTG 18 5
TALE-
0020

e

eGFP382 right

DR- TGTGCCCCAGGATGTTGC 18 57 eGFP382 right
TALE-
0022

SQT70

SQT114

SQT72

SQT5E6

SQT84

SQT120

SQT135

SQT118

[0207] 4ES5 U20S-eGFP cells were nucleofected with 400
ng plasmid DNA in solution SE with program DN-100 using
Nucleofector™ non-viral transfection (Lonza, Walkersville,
Md.). The cells were analyzed by flow cytometry at days 2
and 5 (FIG. 7). Non-homologous end joining (NHEJI)-medi-
ated mutagenic repair of TALE nuclease-induced double-

liquid handling workstation (Caliper Life Sciences, Hopkin-
ton, Mass.) in 96-well plates. All of the steps were automated
except digestion of the nucleic acids prior to ligation and
linking to the beads and the steps following release of the
assembled TALE repeat array from the magnetic beads. The
automated steps were performed essentially as when done
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manually with minor variations in the number of resuspen-
sion and mixing motions. The results of assembly of two
17-mers are shown in FIG. 9. A major product of the expected
size can be seen, corresponding to the 17-mer. Additional
minor 13-mer, 9-mer, and 5-mer products can also be seen,
likely produced by carry forward of incompletely ligated
products. A similar result can be seen in FIG. 10, which shows
the results of assembly of 16-mers from an N-terminal 1-mer
sub-array (1), three 4-mer subarrays (4 ,, 45, 4.), and a C-ter-
minal 3-mer subarray (3,).

[0210] This example demonstrates that the methods
described herein can be automated for rapid and reproducible
synthesis of nucleic acids encoding TALE repeat arrays.

Example 5

Assembly Methods

[0211] TALE repeat arrays were created using an architec-
ture in which four distinct TALE repeat backbones that differ
slightly in their amino acid and DNA sequences occur in a
repeated pattern. The first, amino-terminal TALE repeat in an
array was designated as the o unit. This was followed by §3, v,
and d units and then an c unit that is essentially identical to the
a unit except for the different positioning of a Type IIS
restriction site on the 5' end (required to enable creation of a
unique overhang on the o unit needed for cloning). The € unit
was then followed again by repeats of 3, v, 8, and € units. Due
to constraints related to creation of a 3' end required for
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cloning, slightly modified DNA sequences were required for
TALE repeat arrays that end with a carboxy-terminal y or €
unit. We designated these variant units as y* and e*.

[0212] For each type of TALE repeat unit (i.e.—a, 3,7, 9,
€, v¥, and €*), we commercially synthesized (Genscript) a
series of four plasmids, each harboring one of the five repeat
variable di-residues (RVDs) that specifies one of the four
DNA bases (NI=A; HD=C; NN=G; NG=T, NK=G). Full
DNA sequences of these plasmids are provided in Table 4 and
FIG. 3. For all 35 of these plasmids, the sequence encoding
the TALE repeat domain is flanked on the 5' end by unique
Xbal and BbslI restriction sites and on the 3' end by unique
Bsal and BamHI restriction sites. Additionally, the overhangs
generated by digestion of any plasmids encoding units
designed to be adjacent to one another (e.g.—f and y, or d and
€) with Bsal and Bbsl are complementary. Using these 35
different plasmids and serial ligation via the Bsal and BbsI
restriction sites, we assembled an archive of all possible com-
binations of Py, Pyde, Pyd, Py*, and de* repeats. In total, this
archive consisted of 825 different plasmids encoding 5 &’s, 5
[’s, 25 Py combinations, 625 Pyde combinations, 125 Pyd
combinations, 25 fy* combinations, and 25 de* combina-
tions (Table 5). These 825 plasmids plus ten of the original 35
plasmids encoding single TALE repeats (five o and five
plasmids) are required to practice the methods. With this
archive of 835 plasmids listed in Table 5, the methods can be
used to construct TALE repeat arrays of any desired length
and composition.

TABLE 4

DNA gequences encoding individual TALE repeats

TALUnit
ID#Architecture RVD

DNA Sequence (Cloned SEQ
Target between Xbal/BamHI in pUC57- iD
Base ABsal) NO:

6 Q

10 a

NI A TCTAGAGAAGACAAGAACCTGACC 58
CCAGACCAGGTAGTCGCAATCGCG
TCGAACATTGGGGGAAAGCAAGCC
CTGGAAACCGTGCAAAGGTTGTTG
CCGGTCCTTTGTCAAGACCACGGC
CTTAAGAGACCGGATCC

HD o TCTAGAGAAGACAAGAACCTGACC 59
CCAGACCAGGTAGTCGCAATCGCG
TCACATGACGGGGGAAAGCAAGCC
CTGGAAACCGTGCAAAGGTTGTTG
CCGGTCCTTTGTCAAGACCACGGC
CTTAAGAGACCGGATCC

NK G TCTAGAGAAGACAAGAACCTGACC 60
CCAGACCAGGTAGTCGCAATCGCG
TCGAACAAAGGGGGAAAGCAAGCC
CTGGAAACCGTGCAAAGGTTGTTG
CCGGTCCTTTGTCAAGACCACGGC
CTTAAGAGACCGGATCC

NN G TCTAGAGAAGACAAGAACCTGACC 61
CCAGACCAGGTAGTCGCAATCGCG
AACAATAATGGGGGAAAGCAAGCC
CTGGAAACCGTGCAAAGGTTGTTG
CCGGTCCTTTGTCAAGACCACGGC
CTTAAGAGACCGGATCC

NG T TCTAGAGAAGACAAGAACCTGACC 62
CCAGACCAGGTAGTCGCAATCGCG
TCAAACGGAGGGGGAAAGCAAGCC
CTGGAAACCGTGCAAAGGTTGTTG
CCGGTCCTTTGTCAAGACCACGGC
CTTAAGAGACCGGATCC
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TABLE 4-continued

DNA gequences encoding individual TALE repeats

DNA Sequence (Cloned
TALUnit Target between Xbal/BamHI in pUC57-
ID#Architecture RVD Base ABsal)

SEQ
ID

NO:

11 NI A TCTAGAGAAGACAACTTACACCGG
AGCAAGTCGTGGCCATTGCAAGCA
ACATCGGTGGCAAACAGGCTCTTG
AGACGGTTCAGAGACTTCTCCCAG
TTCTCTGTCAAGCCCACGGGCTGA
AGAGACCGGATCC

12 B HD o TCTAGAGAAGACAACTTACACCGG
AGCAAGTCGTGGCCATTGCATCCC
ACGACGGTGGCAAACAGGCTCTTG
AGACGGTTCAGAGACTTCTCCCAG
TTCTCTGTCAAGCCCACGGGCTGA
AGAGACCGGATCC

13 p NK G TCTAGAGAAGACAACTTACACCGG
AGCAAGTCGTGGCCATTGCATCAA
ATAAAGGTGGCAAACAGGCTCTTG
AGACGGTTCAGAGACTTCTCCCAG
TTCTCTGTCAAGCCCACGGGCTGA
AGAGACCGGATCC

14 NN G TCTAGAGAAGACAACTTACACCGG
AGCAAGTCGTGGCCATTGCAAATA
ATAACGGTGGCAAACAGGCTCTTG
AGACGGTTCAGAGACTTCTCCCAG
TTCTCTGTCAAGCCCACGGGCTGA
AGAGACCGGATCC

15 p NG T TCTAGAGAAGACAACTTACACCGG
AGCAAGTCGTGGCCATTGCAAGCA
ATGGGGGTGGCAAACAGGCTCTTG
AGACGGTTCAGAGACTTCTCCCAG
TTCTCTGTCAAGCCCACGGGCTGA
AGAGACCGGATCC

16 vy NI A TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCGA
ACATTGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTTTGA
AGAGACCGGATCC

17y HD o TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCGC
ATGACGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTTTGA
AGAGACCGGATCC

18y NK G TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCCA
ACAAGGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTTTGA
AGAGACCGGATCC

19y NN G TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGAATA
ACAATGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTTTGA
AGAGACCGGATCC

20y NG T TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCCA
ACGGTGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTTTGA
AGAGACCGGATCC

63

64

65

66

67

68

69

70

71

72
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US 2014/0274812 Al
23

TABLE 4-continued

DNA gequences encoding individual TALE repeats

DNA Sequence (Cloned
TALUnit Target between Xbal/BamHI in pUC57-
ID#Architecture RVD Base ABsal)

SEQ
ID

NO:

21 9 NI A TCTAGAGAAGACAATTGACGCCTG
CACAAGTGGTCGCCATCGCCTCCA
ATATTGGCGGTAAGCAGGCGCTGG
AAACAGTACAGCGCCTGCTGCCTG
TACTGTGCCAGGATCATGGACTGA
AGAGACCGGATCC

22 9 HD o TCTAGAGAAGACAATTGACGCCTG
CACAAGTGGTCGCCATCGCCAGCC
ATGATGGCGGTAAGCAGGCGCTGG
AAACAGTACAGCGCCTGCTGCCTG
TACTGTGCCAGGATCATGGACTGA
AGAGACCGGATCC

23 9 NK G TCTAGAGAAGACAATTGACGCCTG
CACAAGTGGTCGCCATCGCCAGCA
ATAAGGGCGGTAAGCAGGCGCTGG
AAACAGTACAGCGCCTGCTGCCTG
TACTGTGCCAGGATCATGGACTGA
AGAGACCGGATCC

24 9 NN G TCTAGAGAAGACAATTGACGCCTG
CACAAGTGGTCGCCATCGCCAACA
ACAACGGCGGTAAGCAGGCGCTGG
AAACAGTACAGCGCCTGCTGCCTG
TACTGTGCCAGGATCATGGACTGA
AGAGACCGGATCC

25 9 NG T TCTAGAGAAGACAATTGACGCCTG
CACAAGTGGTCGCCATCGCCTCGA
ATGGCGGCGGTAAGCAGGCGCTGG
AAACAGTACAGCGCCTGCTGCCTG
TACTGTGCCAGGATCATGGACTGA
AGAGACCGGATCC

26 € NI A TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCGA
ACATTGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTTA
AGAGACCGGATCC

27 € HD o TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCAC
ATGACGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTTA
AGAGACCGGATCC

28 € NK G TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCGA
ACAAAGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTTA
AGAGACCGGATCC

29 € NN G TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGAACA
ATAATGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTTA
AGAGACCGGATCC

30 € NG T TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCAA
ACGGAGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTTA
AGAGACCGGATCC

73

74
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76

77

78

79

80

81

82

Sep. 18,2014



US 2014/0274812 Al
24

TABLE 4-continued

DNA gequences encoding individual TALE repeats

DNA Sequence (Cloned
TALUnit Target between Xbal/BamHI in pUC57-
ID#Architecture RVD Base ABsal)

SEQ
ID

NO:

31 ¢! NI A TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCGA
ACATTGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTCTGA
AGAGACCGGATCC

32 ¢! HD o TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCGC
ATGACGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTCTGA
AGAGACCGGATCC

33 ¢! NK G TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCCA
ACAAGGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTCTGA
AGAGACCGGATCC

34 y! NN G TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGAATA
ACAATGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTCTGA
AGAGACCGGATCC

35 ¢! NG T TCTAGAGAAGACAACTGACTCCCG
ATCAAGTTGTAGCGATTGCGTCCA
ACGGTGGAGGGAAACAAGCATTGG
AGACTGTCCAACGGCTCCTTCCCG
TGTTGTGTCAAGCCCACGGTCTGA
AGAGACCGGATCC

36 €' NI A TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCGA
ACATTGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTGA
AGAGACCGGATCC

37 €' HD o TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCAC
ATGACGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTGA
AGAGACCGGATCC

38 €' NK G TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCGA
ACAAAGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTGA
AGAGACCGGATCC

39 €' NN G TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGAACA
ATAATGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTGA
AGAGACCGGATCC

40 €' NG T TCTAGAGAAGACAACTGACCCCAG
ACCAGGTAGTCGCAATCGCGTCAA
ACGGAGGGGGAAAGCAAGCCCTGG
AAACCGTGCAAAGGTTGTTGCCGG
TCCTTTGTCAAGACCACGGCCTGA
AGAGACCGGATCC
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TABLE 5 TABLE 5-continued
Archive of 835 plasmids encoding pre-assembled TALE repeat units Archive of 835 plasmids encoding pre-assembled TALE repeat units

DNA Unit DNA Unit
Plasmid ID Target RVDs Architecture Plasmid ID Target RVDs Architecture
TALO06 A NI a TAL011/018/024/028  AGGG NI/NK/NN/NK Byode
TALOO7 C HD a TAL011/018/024/029  AGGG NI/NK/NN/NN Byode
TALOO8 G NK a TALO011/018/024/030  AGGT NINK/NN/NG Byode
TALO09 G NN a TAL011/018/025/026 ~ AGTA NI/NK/NG/NI Byode
TALO10 T NG a TALO011/018/025/027  AGTC NI/NK/NG/HD Byode
TALO11/016/021/026 AAAA NINI/NI/NI Pyode TAL011/018/025/028 AGTG NI/NK/NG/NK Byode
TAL011/016/021/027  AAAC NINI/NI/HD Pyode TAL011/018/025/029  AGTG NI/NK/NG/NN Byode
TALO011/016/021/028  AAAG NINI/NI/NK Pyode TAL011/018/025/030  AGTT NINK/NG/NG Byode
TAL011/016/021/029  AAAG NINI/NINN Pyode TAL011/019/021/026 AGAA NI/NN/NI/NI Byode
TAL011/016/021/030  AAAT NINIUNIUNG Pyode TAL011/019/021/027  AGAC NI/NN/NI/HD Byode
TAL011/016/022/026 ~AACA NINI/HD/NI Pyode TAL011/019/021/028  AGAG NI/NN/NI/NK Byode
TALO011/016/022/027  AACC NINIHD/HD Pyode TAL011/019/021/029  AGAG NINN/NI/NN Byode
TAL011/016/022/028 AACG NINI/HD/NK Pyode TAL011/019/021/030  AGAT NINN/NI/NG Byode
TAL011/016/022/029  AACG NINIHD/NN Pyode TAL011/019/022/026 ~AGCA NI/NN/HD/NI Byode
TAL011/016/022/030  AACT NINIVHD/NG Pyode TALO011/019/022/027  AGCC NI/NN/HD/HD Byode
TALO011/016/023/026 AAGA NI/NI/NK/NI Pyode TAL011/019/022/028  AGCG NI/NN/HD/NK Byode
TALO011/016/023/027  AAGC NINI/NK/HD Pyode TAL011/019/022/029  AGCG NI/NN/HD/NN Byode
TALO011/016/023/028 AAGG NINI/NK/NK Pyode TAL011/019/022/030  AGCT NINN/HD/NG Byode
TALO011/016/023/029  AAGG NINI/NK/NN Pyode TAL011/019/023/026 AGGA NI/NN/NK/NI Byode
TALO011/016/023/030  AAGT NININK/NG Pyode TALO011/019/023/027  AGGC NI/NN/NK/HD Byode
TAL011/016/024/026 ~ AAGA NI/NI/NN/NI Pyode TAL011/019/023/028  AGGG NI/NN/NK/NK Byode
TAL011/016/024/027  AAGC NINI/NN/HD Pyode TAL011/019/023/029  AGGG NI/NN/NK/NN Byode
TAL011/016/024/028  AAGG NINI/NN/NK Pyode TAL011/019/023/030  AGGT NINN/NK/NG Byode
TAL011/016/024/029  AAGG NINI/NN/NN Pyode TAL011/019/024/026 ~ AGGA NI/NN/NN/NI Byode
TAL011/016/024/030  AAGT NININN/NG Pyode TAL011/019/024/027  AGGC NI/NN/NN/HD Byode
TAL011/016/025/026 ~ AATA NI/NI/NG/NI Pyode TAL011/019/024/028  AGGG NI/NN/NN/NK Byode
TAL011/016/025/027 AATC NINI/NG/HD Pyode TAL011/019/024/029  AGGG NI/NN/NN/NN Byode
TAL011/016/025/028  AATG NINI/NG/NK Pyode TALO011/019/024/030  AGGT NI/NN/NN/NG Byode
TALO011/016/025/029  AATG NINI/NG/NN Pyode TAL011/019/025/026 ~ AGTA NI/NN/NG/NI Byode
TALO011/016/025/030  AATT NINING/NG Pyode TALO011/019/025/027  AGTC NI/NN/NG/HD Byode
TALO011/017/021/026 ~ ACAA NI/HD/NUNI Pyode TALO011/019/025/028  AGTG NI/NN/NG/NK Byode
TALO011/017/021/027  ACAC NIHD/NVHD Pyode TAL011/019/025/029  AGTG NI/NN/NG/NN Byode
TALO011/017/021/028  ACAG NI/HD/NUNK Pyode TAL011/019/025/030  AGTT NINN/NG/NG Byode
TAL011/017/021/029  ACAG NIHD/NUNN Pyode TAL011/020/021/026 ~ ATAA NI/NG/NI/NI Byode
TALO011/017/021/030  ACAT NIHD/NUNG Pyode TALO011/020/021/027  ATAC NI/NG/NI/HD Byode
TALO011/017/022/026 ~ ACCA NI/HD/HD/NI Pyode TAL011/020/021/028  ATAG NI/NG/NI/NK Byode
TALO011/017/022/027  ACCC NIHD/HD/HD Pyode TAL011/020/021/029  ATAG NING/NI/NN Byode
TALO011/017/022/028 ACCG NI/HD/HD/NK Pyode TALO011/020/021/030  ATAT NING/NUNG Byode
TALO011/017/022/029  ACCG NIHD/HD/NN Pyode TALO011/020/022/026 ~ ATCA NI/NG/HD/NI Byode
TALO011/017/022/030  ACCT NIHD/HD/NG Pyode TALO011/020/022/027  ATCC NI/NG/HD/HD Byode
TALO011/017/023/026 ~ACGA NI/HD/NK/NI Pyode TAL011/020/022/028  ATCG NI/NG/HD/NK Byode
TALO011/017/023/027 ACGC NIHD/NK/HD Pyode TALO011/020/022/029  ATCG NI/NG/HD/NN Byode
TALO011/017/023/028 ACGG NI/HD/NK/NK Pyode TALO011/020/022/030  ATCT NI/NG/HD/NG Byode
TALO011/017/023/029  ACGG NIHD/NK/NN Pyode TALO011/020/023/026 ~ ATGA NI/NG/NK/NI Byode
TALO011/017/023/030  ACGT NIHD/NK/NG Pyode TALO011/020/023/027  ATGC NI/NG/NK/HD Byode
TALO011/017/024/026 ~ACGA NI/HD/NN/NI Pyode TALO011/020/023/028  ATGG NI/NG/NK/NK Byode
TALO011/017/024/027  ACGC NIHD/NN/HD Pyode TALO011/020/023/029  ATGG NI/NG/NK/NN Byode
TALO011/017/024/028 ACGG NI/HD/NN/NK Pyode TAL011/020/023/030  ATGT NI/NG/NK/NG Byode
TAL011/017/024/029  ACGG NI/HD/NN/NN Pyode TALO011/020/024/026 ~ ATGA NI/NG/NN/NI Byode
TALO011/017/024/030  ACGT NIHD/NN/NG Pyode TAL011/020/024/027  ATGC NI/NG/NN/HD Byode
TALO011/017/025/026 ~ ACTA NI/HD/NG/NI Pyode TALO011/020/024/028  ATGG NI/NG/NN/NK Byode
TALO011/017/025/027  ACTC NIHD/NG/HD Pyode TALO011/020/024/029  ATGG NI/NG/NN/NN Byode
TALO011/017/025/028 ACTG NI/HD/NG/NK Pyode TALO011/020/024/030  ATGT NI/NG/NN/NG Byode
TALO011/017/025/029  ACTG NI/HD/NG/NN Pyode TALO011/020/025/026 ~ ATTA NI/NG/NG/NI Byode
TALO011/017/025/030  ACTT NIHD/NG/NG Pyode TALO011/020/025/027  ATTC NI/NG/NG/HD Byode
TALO11/018/021/026 AGAA NI/NK/NINI Pyode TAL011/020/025/028  ATTG NI/NG/NG/NK Byode
TAL011/018/021/027  AGAC NINK/NVHD Pyode TAL011/020/025/029  ATTG NI/NG/NG/NN Byode
TAL011/018/021/028  AGAG NINK/NUNK Pyode TALO011/020/025/030  ATTT NI/NG/NG/NG Byode
TAL011/018/021/029  AGAG NINK/NUNN Pyode TAL012/016/021/026 CAAA HD/NIUNI/NI Byode
TAL011/018/021/030  AGAT NINK/NUNG Pyode TALO012/016/021/027 CAAC HD/NIUNIVHD Byode
TALO011/018/022/026 ~AGCA NI/NK/HD/NI Pyode TAL012/016/021/028 CAAG HD/NIUNI/NK Byode
TALO011/018/022/027  AGCC NINK/HD/HD Pyode TAL012/016/021/029 CAAG HD/NIUNINN Byode
TALO011/018/022/028 AGCG NI/NK/HD/NK Pyode TAL012/016/021/030  CAAT HD/NIUNIUNG Byode
TALO011/018/022/029  AGCG NINK/HD/NN Pyode TALO012/016/022/026 CACA HD/NIVHD/NI Byode
TALO011/018/022/030  AGCT NINK/HD/NG Pyode TALO012/016/022/027 CACC HD/NIVHD/HD Byode
TALO11/018/023/026 AGGA NI/NK/NK/NI Pyode TALO012/016/022/028 CACG HD/NIHD/NK Byode
TALO011/018/023/027  AGGC NINK/NK/HD Pyode TALO012/016/022/029 CACG HD/NIVHD/NN Byode
TALO011/018/023/028  AGGG NI/NK/NK/NK Pyode TALO012/016/022/030 CACT HD/NIVHD/NG Byode
TALO011/018/023/029  AGGG NI/NK/NK/NN Pyode TAL012/016/023/026 CAGA HD/NINK/NI Byode
TALO011/018/023/030  AGGT NINK/NK/NG Pyode TALO012/016/023/027 CAGC HD/NINK/HD Byode
TALO11/018/024/026 AGGA NI/NK/NN/NI Pyode TALO012/016/023/028 CAGG HD/NINK/NK Byode

TAL011/018/024/027 AGGC NINK/NN/HD Pyode TAL012/016/023/029 CAGG HD/NINK/NN Byode
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TABLE 5-continued TABLE 5-continued
Archive of 835 plasmids encoding pre-assembled TALE repeat units Archive of 835 plasmids encoding pre-assembled TALE repeat units

DNA Unit DNA Unit
Plasmid ID Target RVDs Architecture Plasmid ID Target RVDs Architecture
TALO012/016/023/030 CAGT HD/NUNK/NG Pyode TALO012/019/023/027 CGGC HD/NN/NK/HD Byode
TALO012/016/024/026 CAGA HD/NI/NN/NI Pyode TALO012/019/023/028 CGGG HD/NN/NK/NK Byode
TAL012/016/024/027 CAGC HD/NUYNN/HD Pyode TALO012/019/023/029 CGGG HD/NN/NK/NN Byode
TAL012/016/024/028  CAGG HD/NI/NN/NK Pyode TALO012/019/023/030 CGGT HD/NN/NK/NG Byode
TAL012/016/024/029 CAGG HD/NINN/NN Pyode TALO012/019/024/026 CGGA HD/NN/NN/NI Byode
TAL012/016/024/030 CAGT HD/NUNN/NG Pyode TALO012/019/024/027 CGGC HD/NN/NN/HD Byode
TALO012/016/025/026 ~ CATA HD/NI/NG/NI Pyode TALO012/019/024/028 CGGG HD/NN/NN/NK Byode
TALO012/016/025/027 CATC HD/NUNG/HD Pyode TALO012/019/024/029 CGGG HD/NN/NN/NN Byode
TALO012/016/025/028 CATG HD/NIUNG/NK Pyode TALO012/019/024/030 CGGT HD/NN/NN/NG Byode
TALO012/016/025/029 CATG HD/NUNG/NN Pyode TALO012/019/025/026 CGTA HD/NN/NG/NI Byode
TALO012/016/025/030  CATT HD/NUNG/NG Pyode TALO012/019/025/027 CGTC HD/NN/NG/HD Byode
TALO012/017/021/026 CCAA HD/HD/NI/NI Pyode TALO012/019/025/028 CGTG HD/NN/NG/NK Byode
TAL012/017/021/027 CCAC HD/HD/NI/HD Pyode TALO012/019/025/029 CGTG HD/NN/NG/NN Byode
TALO012/017/021/028 CCAG HD/HD/NI/NK Pyode TALO012/019/025/030 CGTT HD/NN/NG/NG Byode
TALO012/017/021/029 CCAG HD/HD/NI/NN Pyode TALO012/020/021/026  CTAA HD/NG/NI/NI Byode
TAL012/017/021/030  CCAT HD/HD/NI/NG Pyode TALO012/020/021/027 CTAC HD/NG/NVHD Byode
TALO012/017/022/026 CCCA HD/HD/HD/NI Pyode TALO012/020/021/028  CTAG HD/NG/NI/NK Byode
TALO012/017/022/027 CCCC HD/HD/HD/HD Pyode TALO012/020/021/029  CTAG HD/NG/NINN Byode
TALO012/017/022/028 CCCG HD/HD/HD/NK Pyode TALO012/020/021/030  CTAT HD/NG/NUNG Byode
TAL012/017/022/029 CCCG HD/HD/HD/NN Pyode TALO012/020/022/026 CTCA HD/NG/HD/NI Byode
TAL012/017/022/030 CCCT HD/HD/HD/NG Pyode TALO012/020/022/027 CTCC HD/NG/HD/HD Byode
TAL012/017/023/026 CCGA HD/HD/NK/NI Pyode TALO012/020/022/028 CTCG HD/NG/HD/NK Byode
TAL012/017/023/027 CCGC HD/HD/NK/HD Pyode TALO012/020/022/029 CTCG HD/NG/HD/NN Byode
TAL012/017/023/028 CCGG HD/HD/NK/NK Pyode TALO012/020/022/030 CTCT HD/NG/HD/NG Byode
TAL012/017/023/029 CCGG HD/HD/NK/NN Pyode TALO012/020/023/026 CTGA HD/NG/NK/NI Byode
TAL012/017/023/030 CCGT HD/HD/NK/NG Pyode TALO012/020/023/027 CTGC HD/NG/NK/HD Byode
TAL012/017/024/026 CCGA HD/HD/NN/NI Pyode TALO012/020/023/028 CTGG HD/NG/NK/NK Byode
TALO012/017/024/027 CCGC HD/HD/NN/HD Pyode TALO012/020/023/029 CTGG HD/NG/NK/NN Byode
TAL012/017/024/028  CCGG HD/HD/NN/NK Pyode TALO012/020/023/030 CTGT HD/NG/NK/NG Byode
TAL012/017/024/029 CCGG HD/HD/NN/NN Pyode TALO012/020/024/026 CTGA HD/NG/NN/NI Byode
TAL012/017/024/030 CCGT HD/HD/NN/NG Pyode TALO012/020/024/027 CTGC HD/NG/NN/HD Byode
TALO012/017/025/026  CCTA HD/HD/NG/NI Pyode TALO012/020/024/028  CTGG HD/NG/NN/NK Byode
TALO012/017/025/027 CCTC HD/HD/NG/HD Pyode TALO012/020/024/029 CTGG HD/NG/NN/NN Byode
TAL012/017/025/028 CCTG HD/HD/NG/NK Pyode TALO012/020/024/030  CTGT HD/NG/NN/NG Byode
TALO012/017/025/029 CCTG HD/HD/NG/NN Pyode TALO012/020/025/026 CTTA HD/NG/NG/NI Byode
TAL012/017/025/030 CCTT HD/HD/NG/NG Pyode TALO012/020/025/027 CTTC HD/NG/NG/HD Byode
TALO012/018/021/026 CGAA HD/NK/NI/NI Pyode TALO012/020/025/028 CTTG HD/NG/NG/NK Byode
TAL012/018/021/027 CGAC HD/NK/NI/HD Pyode TALO012/020/025/029 CTTG HD/NG/NG/NN Byode
TAL012/018/021/028 CGAG HD/NK/NI/NK Pyode TALO012/020/025/030 CTTT HD/NG/NG/NG Byode
TAL012/018/021/029 CGAG HD/NK/NI/NN Pyode TALO13/016/021/026 GAAA NK/NIVNI/NI Byode
TAL012/018/021/030  CGAT HD/NK/NI/NG Pyode TALO13/016/021/027 GAAC NK/NINI/HD Byode
TAL012/018/022/026 CGCA HD/NK/HD/NI Pyode TALO13/016/021/028 GAAG NK/NINI/NK Byode
TAL012/018/022/027 CGCC HD/NK/HD/HD Pyode TALO13/016/021/029 GAAG NK/NINI/NN Byode
TAL012/018/022/028 CGCG HD/NK/HD/NK Pyode TALO13/016/021/030  GAAT NK/NINI/NG Byode
TAL012/018/022/029 CGCG HD/NK/HD/NN Pyode TALO13/016/022/026 GACA NK/NIHD/NI Byode
TAL012/018/022/030 CGCT HD/NK/HD/NG Pyode TALO13/016/022/027 GACC NK/NVHD/HD Byode
TAL012/018/023/026 CGGA HD/NK/NK/NI Pyode TALO13/016/022/028  GACG NK/NIVHD/NK Byode
TAL012/018/023/027 CGGC HD/NK/NK/HD Pyode TALO13/016/022/029 GACG NK/NVHD/NN Byode
TAL012/018/023/028 CGGG HD/NK/NK/NK Pyode TALO13/016/022/030 GACT NK/NVHD/NG Byode
TAL012/018/023/029 CGGG HD/NK/NK/NN Pyode TALO13/016/023/026 GAGA NK/NINK/NI Byode
TAL012/018/023/030 CGGT HD/NK/NK/NG Pyode TALO13/016/023/027 GAGC NK/NIVNK/HD Byode
TALO012/018/024/026 CGGA HD/NK/NN/NI Pyode TALO13/016/023/028  GAGG NK/NINK/NK Byode
TAL012/018/024/027 CGGC HD/NK/NN/HD Pyode TALO13/016/023/029 GAGG NK/NINK/NN Byode
TAL012/018/024/028 CGGG HD/NK/NN/NK Pyode TALO13/016/023/030 GAGT NK/NINK/NG Byode
TAL012/018/024/029 CGGG HD/NK/NN/NN Pyode TALO13/016/024/026 GAGA NK/NINN/NI Byode
TAL012/018/024/030 CGGT HD/NK/NN/NG Pyode TALO13/016/024/027 GAGC NK/NINN/HD Byode
TALO012/018/025/026 CGTA HD/NK/NG/NI Pyode TALO13/016/024/028  GAGG NK/NINN/NK Byode
TAL012/018/025/027 CGTC HD/NK/NG/HD Pyode TALO13/016/024/029  GAGG NK/NINN/NN Byode
TALO012/018/025/028 CGTG HD/NK/NG/NK Pyode TALO13/016/024/030 GAGT NK/NINN/NG Byode
TAL012/018/025/029 CGTG HD/NK/NG/NN Pyode TALO13/016/025/026 ~ GATA NK/NING/NI Byode
TALO012/018/025/030 CGTT HD/NK/NG/NG Pyode TALO13/016/025/027 GATC NK/NING/HD Byode
TALO012/019/021/026 CGAA HD/NN/NI/NI Pyode TALO13/016/025/028  GATG NK/NING/NK Byode
TAL012/019/021/027 CGAC HD/NN/NI/HD Pyode TALO13/016/025/029  GATG NK/NING/NN Byode
TAL012/019/021/028 CGAG HD/NN/NI/NK Pyode TALO13/016/025/030  GATT NK/NING/NG Byode
TAL012/019/021/029 CGAG HD/NN/NI/NN Pyode TALO13/017/021/026 ~ GCAA NK/HD/NI/NI Byode
TAL012/019/021/030  CGAT HD/NN/NI/NG Pyode TALO13/017/021/027 GCAC NK/HD/NIVHD Byode
TAL012/019/022/026 CGCA HD/NN/HD/NI Pyode TALO13/017/021/028  GCAG NK/HD/NI/NK Byode
TAL012/019/022/027 CGCC HD/NN/HD/HD Pyode TALO13/017/021/029  GCAG NK/HD/NI/NN Byode
TAL012/019/022/028 CGCG HD/NN/HD/NK Pyode TALO13/017/021/030  GCAT NK/HD/NING Byode
TAL012/019/022/029 CGCG HD/NN/HD/NN Pyode TALO13/017/022/026 GCCA NK/HD/HD/NI Byode
TAL012/019/022/030 CGCT HD/NN/HD/NG Pyode TALO13/017/022/027 GCCC NK/HD/HD/HD Byode

TAL012/019/023/026 CGGA HD/NN/NK/NI Pyode TALO013/017/022/028 GCCG NK/HD/HD/NK Byode
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TABLE 5-continued TABLE 5-continued
Archive of 835 plasmids encoding pre-assembled TALE repeat units Archive of 835 plasmids encoding pre-assembled TALE repeat units

DNA Unit DNA Unit
Plasmid ID Target RVDs Architecture Plasmid ID Target RVDs Architecture
TALO013/017/022/029 GCCG NK/HD/HD/NN Pyode TALO013/020/022/026 GTCA NK/NG/HD/NI Byode
TALO013/017/022/030  GCCT NK/HD/HD/NG Pyode TALO013/020/022/027 GTCC NK/NG/HD/HD Byode
TALO013/017/023/026 GCGA NK/HD/NK/NI Pyode TALO013/020/022/028 GTCG NK/NG/HD/NK Byode
TALO013/017/023/027 GCGC NK/HD/NK/HD Pyode TALO013/020/022/029 GTCG NK/NG/HD/NN Byode
TALO013/017/023/028 GCGG NK/HD/NK/NK Pyode TALO013/020/022/030  GTCT NK/NG/HD/NG Byode
TALO013/017/023/029 GCGG NK/HD/NK/NN Pyode TALO013/020/023/026 GTGA NK/NG/NK/NI Byode
TALO013/017/023/030 GCGT NK/HD/NK/NG Pyode TALO013/020/023/027 GTGC NK/NG/NK/HD Byode
TALO013/017/024/026 GCGA NK/HD/NN/NI Pyode TALO013/020/023/028 GTGG NK/NG/NK/NK Byode
TALO013/017/024/027 GCGC NK/HD/NN/HD Pyode TALO013/020/023/029 GTGG NK/NG/NK/NN Byode
TALO013/017/024/028 GCGG NK/HD/NN/NK Pyode TALO013/020/023/030 GTGT NK/NG/NK/NG Byode
TALO013/017/024/029 GCGG NK/HD/NN/NN Pyode TALO013/020/024/026 GTGA NK/NG/NN/NI Byode
TALO013/017/024/030 GCGT NK/HD/NN/NG Pyode TALO013/020/024/027 GTGC NK/NG/NN/HD Byode
TALO013/017/025/026  GCTA NK/HD/NG/NI Pyode TALO013/020/024/028  GTGG NK/NG/NN/NK Byode
TALO013/017/025/027 GCTC NK/HD/NG/HD Pyode TALO013/020/024/029  GTGG NK/NG/NN/NN Byode
TALO013/017/025/028  GCTG NK/HD/NG/NK Pyode TALO013/020/024/030 GTGT NK/NG/NN/NG Byode
TALO013/017/025/029 GCTG NK/HD/NG/NN Pyode TALO13/020/025/026  GTTA NK/NG/NG/NI Byode
TALO013/017/025/030 GCTT NK/HD/NG/NG Pyode TALO013/020/025/027 GTTC NK/NG/NG/HD Byode
TALO013/018/021/026 GGAA NK/NK/NI/NI Pyode TALO013/020/025/028 GTTG NK/NG/NG/NK Byode
TALO013/018/021/027 GGAC NK/NK/NI/HD Pyode TALO13/020/025/029 GTTG NK/NG/NG/NN Byode
TALO013/018/021/028 GGAG NK/NK/NI/NK Pyode TALO013/020/025/030  GTTT NK/NG/NG/NG Byode
TALO013/018/021/029 GGAG NK/NK/NI/NN Pyode TALO14/016/021/026 GAAA NN/NIVNI/NI Byode
TALO013/018/021/030  GGAT NK/NK/NI/NG Pyode TALO14/016/021/027 GAAC NN/NINI/HD Byode
TALO013/018/022/026 GGCA NK/NK/HD/NI Pyode TALO14/016/021/028 GAAG NN/NINI/NK Byode
TALO013/018/022/027 GGCC NK/NK/HD/HD Pyode TALO14/016/021/029 GAAG NN/NINI/NN Byode
TALO013/018/022/028 GGCG NK/NK/HD/NK Pyode TALO14/016/021/030  GAAT NN/NINI/NG Byode
TALO013/018/022/029 GGCG NK/NK/HD/NN Pyode TALO14/016/022/026 GACA NN/NIVHD/NI Byode
TAL013/018/022/030 GGCT NK/NK/HD/NG Pyode TALO14/016/022/027 GACC NN/NVHD/HD Byode
TALO013/018/023/026 GGGA NK/NK/NK/NI Pyode TALO14/016/022/028  GACG NN/NIVHD/NK Byode
TALO013/018/023/027 GGGC NK/NK/NK/HD Pyode TALO14/016/022/029 GACG NN/NIVHD/NN Byode
TALO013/018/023/028 GGGG NK/NK/NK/NK Pyode TALO14/016/022/030 GACT NN/NIVHD/NG Byode
TALO013/018/023/029 GGGG NK/NK/NK/NN Pyode TALO14/016/023/026 GAGA NN/NINK/NI Byode
TALO013/018/023/030 GGGT NK/NK/NK/NG Pyode TALO14/016/023/027 GAGC NN/NINK/HD Byode
TALO013/018/024/026 GGGA NK/NK/NN/NI Pyode TALO14/016/023/028  GAGG NN/NINK/NK Byode
TAL013/018/024/027 GGGC NK/NK/NN/HD Pyode TALO14/016/023/029 GAGG NN/NINK/NN Byode
TALO013/018/024/028 GGGG NK/NK/NN/NK Pyode TALO14/016/023/030 GAGT NN/NINK/NG Byode
TALO013/018/024/029 GGGG NK/NK/NN/NN Pyode TALO14/016/024/026 GAGA NN/NINN/NI Byode
TALO013/018/024/030 GGGT NK/NK/NN/NG Pyode TALO14/016/024/027 GAGC NN/NINN/HD Byode
TALO013/018/025/026 GGTA NK/NK/NG/NI Pyode TALO14/016/024/028  GAGG NN/NINN/NK Byode
TALO013/018/025/027 GGTC NK/NK/NG/HD Pyode TALO14/016/024/029  GAGG NN/NINN/NN Byode
TALO013/018/025/028 GGTG NK/NK/NG/NK Pyode TALO14/016/024/030 GAGT NN/NINN/NG Byode
TALO013/018/025/029 GGTG NK/NK/NG/NN Pyode TALO14/016/025/026 ~ GATA NN/NING/NI Byode
TALO013/018/025/030 GGTT NK/NK/NG/NG Pyode TALO14/016/025/027 GATC NN/NING/HD Byode
TALO013/019/021/026 GGAA NK/NN/NI/NI Pyode TALO14/016/025/028  GATG NN/NING/NK Byode
TALO013/019/021/027 GGAC NK/NN/NI/HD Pyode TALO14/016/025/029  GATG NN/NING/NN Byode
TALO013/019/021/028  GGAG NK/NN/NI/NK Pyode TALO14/016/025/030  GATT NN/NING/NG Byode
TALO013/019/021/029 GGAG NK/NN/NI/NN Pyode TALO14/017/021/026 GCAA NN/HD/NI/NI Byode
TALO013/019/021/030  GGAT NK/NN/NI/NG Pyode TALO14/017/021/027 GCAC NN/HD/NI/HD Byode
TALO013/019/022/026 GGCA NK/NN/HD/NI Pyode TALO14/017/021/028  GCAG NN/HD/NI/NK Byode
TALO013/019/022/027 GGCC NK/NN/HD/HD Pyode TALO14/017/021/029  GCAG NN/HD/NI/NN Byode
TALO013/019/022/028 GGCG NK/NN/HD/NK Pyode TALO14/017/021/030  GCAT NN/HD/NING Byode
TALO013/019/022/029 GGCG NK/NN/HD/NN Pyode TALO14/017/022/026 GCCA NN/HD/HD/NI Byode
TAL013/019/022/030 GGCT NK/NN/HD/NG Pyode TALO14/017/022/027 GCCC NN/HD/HD/HD Byode
TALO013/019/023/026 GGGA NK/NN/NK/NI Pyode TALO14/017/022/028 GCCG NN/HD/HD/NK Byode
TAL013/019/023/027 GGGC NK/NN/NK/HD Pyode TALO14/017/022/029 GCCG NN/HD/HD/NN Byode
TALO013/019/023/028  GGGG NK/NN/NK/NK Pyode TALO014/017/022/030 GCCT NN/HD/HD/NG Byode
TALO013/019/023/029 GGGG NK/NN/NK/NN Pyode TALO14/017/023/026 GCGA NN/HD/NK/NI Byode
TAL013/019/023/030 GGGT NK/NN/NK/NG Pyode TALO014/017/023/027 GCGC NN/HD/NK/HD Byode
TAL013/019/024/026 GGGA NK/NN/NN/NI Pyode TALO14/017/023/028  GCGG NN/HD/NK/NK Byode
TAL013/019/024/027 GGGC NK/NN/NN/HD Pyode TALO14/017/023/029 GCGG NN/HD/NK/NN Byode
TAL013/019/024/028  GGGG NK/NN/NN/NK Pyode TALO14/017/023/030 GCGT NN/HD/NK/NG Byode
TAL013/019/024/029  GGGG NK/NN/NN/NN Pyode TALO14/017/024/026 GCGA NN/HD/NN/NI Byode
TAL013/019/024/030 GGGT NK/NN/NN/NG Pyode TALO14/017/024/027 GCGC NN/HD/NN/HD Byode
TALO013/019/025/026  GGTA NK/NN/NG/NI Pyode TALO14/017/024/028  GCGG NN/HD/NN/NK Byode
TALO013/019/025/027 GGTC NK/NN/NG/HD Pyode TALO14/017/024/029  GCGG NN/HD/NN/NN Byode
TALO013/019/025/028 GGTG NK/NN/NG/NK Pyode TALO14/017/024/030  GCGT NN/HD/NN/NG Byode
TALO013/019/025/029 GGTG NK/NN/NG/NN Pyode TALO14/017/025/026 ~ GCTA NN/HD/NG/NI Byode
TALO013/019/025/030 GGTT NK/NN/NG/NG Pyode TALO014/017/025/027 GCTC NN/HD/NG/HD Byode
TALO013/020/021/026 ~ GTAA NK/NG/NI/NI Pyode TALO14/017/025/028 GCTG NN/HD/NG/NK Byode
TAL013/020/021/027 GTAC NK/NG/NI/HD Pyode TALO14/017/025/029 GCTG NN/HD/NG/NN Byode
TALO013/020/021/028  GTAG NK/NG/NI/NK Pyode TALO14/017/025/030  GCTT NN/HD/NG/NG Byode
TALO013/020/021/029  GTAG NK/NG/NI/NN Pyode TALO14/018/021/026 GGAA NN/NK/NI/NI Byode

TAL013/020/021/030  GTAT NK/NG/NI/NG Pyode TAL014/018/021/027 GGAC NN/NK/NVHD Byode
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TABLE 5-continued TABLE 5-continued

Archive of 835 plasmids encoding pre-assembled TALE repeat units Archive of 835 plasmids encoding pre-assembled TALE repeat units

DNA Unit DNA Unit
Plasmid ID Target RVDs Architecture Plasmid ID Target RVDs Architecture
TAL014/018/021/028  GGAG NN/NK/NI/NK Pyode TAL014/020/025/030  GTTT NN/NG/NG/NG Byode
TAL014/018/021/029 GGAG NN/NK/NI/NN Pyode TAL015/016/021/026 TAAA NG/NINI/NI Byode
TAL014/018/021/030  GGAT NN/NK/NING Pyode TAL015/016/021/027 TAAC NG/NUNI/HD Byode
TAL014/018/022/026 GGCA NN/NK/HD/NI Pyode TAL015/016/021/028 TAAG NG/NIUNI/NK Byode
TAL014/018/022/027 GGCC NN/NK/HD/HD Pyode TAL015/016/021/029 TAAG NG/NUNI/NN Byode
TAL014/018/022/028 GGCG NN/NK/HD/NK Pyode TAL015/016/021/030  TAAT NG/NUNIUNG Byode
TAL014/018/022/029 GGCG NN/NK/HD/NN Pyode TAL015/016/022/026 TACA NG/NIVHD/NI Byode
TAL014/018/022/030  GGCT NN/NK/HD/NG Pyode TAL015/016/022/027 TACC NG/NVHD/HD Byode
TAL014/018/023/026 GGGA NN/NK/NK/NI Pyode TAL015/016/022/028 TACG NG/NIVHD/NK Byode
TAL014/018/023/027 GGGC NN/NK/NK/HD Pyode TAL015/016/022/029 TACG NG/NIVHD/NN Byode
TAL014/018/023/028  GGGG NN/NK/NK/NK Pyode TAL015/016/022/030  TACT NG/NVHD/NG Byode
TAL014/018/023/029 GGGG NN/NK/NK/NN Pyode TAL015/016/023/026 TAGA NG/NINK/NI Byode
TAL014/018/023/030  GGGT NN/NK/NK/NG Pyode TAL015/016/023/027 TAGC NG/NUNK/HD Byode
TAL014/018/024/026 GGGA NN/NK/NN/NI Pyode TAL015/016/023/028 TAGG NG/NIUNK/NK Byode
TAL014/018/024/027 GGGC NN/NK/NN/HD Pyode TAL015/016/023/029 TAGG NG/NIUNK/NN Byode
TAL014/018/024/028  GGGG NN/NK/NN/NK Pyode TAL015/016/023/030  TAGT NG/NUNK/NG Byode
TAL014/018/024/029 GGGG NN/NK/NN/NN Pyode TAL015/016/024/026 TAGA NG/NINN/NI Byode
TAL014/018/024/030  GGGT NN/NK/NN/NG Pyode TAL015/016/024/027 TAGC NG/NUNN/HD Byode
TAL014/018/025/026 GGTA NN/NK/NG/NI Pyode TAL015/016/024/028 TAGG NG/NIYNN/NK Byode
TAL014/018/025/027 GGTC NN/NK/NG/HD Pyode TAL015/016/024/029 TAGG NG/NIUNN/NN Byode
TAL014/018/025/028 GGTG NN/NK/NG/NK Pyode TAL015/016/024/030  TAGT NG/NUNN/NG Byode
TAL014/018/025/029 GGTG NN/NK/NG/NN Pyode TAL015/016/025/026 ~ TATA NG/NUNG/NI Byode
TAL014/018/025/030  GGTT NN/NK/NG/NG Pyode TAL015/016/025/027  TATC NG/NUNG/HD Byode
TAL014/019/021/026 GGAA NN/NN/NI/NI Pyode TAL015/016/025/028  TATG NG/NIUNG/NK Byode
TAL014/019/021/027 GGAC NN/NN/NIVHD Pyode TAL015/016/025/029 TATG NG/NIUNG/NN Byode
TAL014/019/021/028  GGAG NN/NN/NI/NK Pyode TAL015/016/025/030  TATT NG/NUNG/NG Byode
TAL014/019/021/029 GGAG NN/NN/NI/NN Pyode TAL015/017/021/026 TCAA NG/HD/NI/NI Byode
TAL014/019/021/030  GGAT NN/NN/NING Pyode TAL015/017/021/027 TCAC NG/HD/NVHD Byode
TAL014/019/022/026 GGCA NN/NN/HD/NI Pyode TAL015/017/021/028 TCAG NG/HD/NINK Byode
TAL014/019/022/027 GGCC NN/NN/HD/HD Pyode TAL015/017/021/029 TCAG NG/HD/NIVNN Byode
TAL014/019/022/028  GGCG NN/NN/HD/NK Pyode TAL015/017/021/030  TCAT NG/HD/NUNG Byode
TAL014/019/022/029 GGCG NN/NN/HD/NN Pyode TAL015/017/022/026 TCCA NG/HD/HD/NI Byode
TAL014/019/022/030  GGCT NN/NN/HD/NG Pyode TAL015/017/022/027 TCCC NG/HD/HD/HD Byode
TAL014/019/023/026 GGGA NN/NN/NK/NI Pyode TAL015/017/022/028 TCCG NG/HD/HD/NK Byode
TAL014/019/023/027 GGGC NN/NN/NK/HD Pyode TAL015/017/022/029 TCCG NG/HD/HD/NN Byode
TAL014/019/023/028  GGGG NN/NN/NK/NK Pyode TAL015/017/022/030  TCCT NG/HD/HD/NG Byode
TAL014/019/023/029 GGGG NN/NN/NK/NN Pyode TAL015/017/023/026 TCGA NG/HD/NK/NI Byode
TAL014/019/023/030  GGGT NN/NN/NK/NG Pyode TAL015/017/023/027 TCGC NG/HD/NK/HD Byode
TAL014/019/024/026  GGGA NN/NN/NN/NI Pyode TAL015/017/023/028 TCGG NG/HD/NK/NK Byode
TAL014/019/024/027 GGGC NN/NN/NN/HD Pyode TAL015/017/023/029 TCGG NG/HD/NK/NN Byode
TAL014/019/024/028  GGGG NN/NN/NN/NK Pyode TAL015/017/023/030 TCGT NG/HD/NK/NG Byode
TAL014/019/024/029 GGGG NN/NN/NN/NN Pyode TAL015/017/024/026 TCGA NG/HD/NN/NI Byode
TAL014/019/024/030  GGGT NN/NN/NN/NG Pyode TAL015/017/024/027 TCGC NG/HD/NN/HD Byode
TAL014/019/025/026 GGTA NN/NN/NG/NI Pyode TAL015/017/024/028 TCGG NG/HD/NN/NK Byode
TAL014/019/025/027 GGTC NN/NN/NG/HD Pyode TAL015/017/024/029 TCGG NG/HD/NN/NN Byode
TAL014/019/025/028 GGTG NN/NN/NG/NK Pyode TAL015/017/024/030  TCGT NG/HD/NN/NG Byode
TAL014/019/025/029 GGTG NN/NN/NG/NN Pyode TAL015/017/025/026  TCTA NG/HD/NG/NI Byode
TAL014/019/025/030  GGTT NN/NN/NG/NG Pyode TAL015/017/025/027 TCTC NG/HD/NG/HD Byode
TAL014/020/021/026  GTAA NN/NG/NI/NI Pyode TAL015/017/025/028 TCTG NG/HD/NG/NK Byode
TAL014/020/021/027  GTAC NN/NG/NIVHD Pyode TAL015/017/025/029 TCTG NG/HD/NG/NN Byode
TAL014/020/021/028  GTAG NN/NG/NI/NK Pyode TAL015/017/025/030  TCTT NG/HD/NG/NG Byode
TAL014/020/021/029  GTAG NN/NG/NI/NN Pyode TAL015/018/021/026 TGAA NG/NK/NI/NI Byode
TAL014/020/021/030  GTAT NN/NG/NIUNG Pyode TAL015/018/021/027 TGAC NG/NK/NVHD Byode
TAL014/020/022/026  GTCA NN/NG/HD/NI Pyode TAL015/018/021/028 TGAG NG/NK/NINK Byode
TAL014/020/022/027 GTCC NN/NG/HD/HD Pyode TAL015/018/021/029 TGAG NG/NK/NIYNN Byode
TAL014/020/022/028  GTCG NN/NG/HD/NK Pyode TAL015/018/021/030  TGAT NG/NK/NUVNG Byode
TAL014/020/022/029 GTCG NN/NG/HD/NN Pyode TAL015/018/022/026 TGCA NG/NK/HD/NI Byode
TAL014/020/022/030  GTCT NN/NG/HD/NG Pyode TAL015/018/022/027 TGCC NG/NK/HD/HD Byode
TAL014/020/023/026 GTGA NN/NG/NK/NI Pyode TAL015/018/022/028 TGCG NG/NK/HD/NK Byode
TAL014/020/023/027 GTGC NN/NG/NK/HD Pyode TAL015/018/022/029 TGCG NG/NK/HD/NN Byode
TAL014/020/023/028  GTGG NN/NG/NK/NK Pyode TAL015/018/022/030 TGCT NG/NK/HD/NG Byode
TAL014/020/023/029 GTGG NN/NG/NK/NN Pyode TAL015/018/023/026 TGGA NG/NK/NK/NI Byode
TAL014/020/023/030  GTGT NN/NG/NK/NG Pyode TAL015/018/023/027 TGGC NG/NK/NK/HD Byode
TAL014/020/024/026 GTGA NN/NG/NN/NI Pyode TAL015/018/023/028 TGGG NG/NK/NK/NK Byode
TAL014/020/024/027 GTGC NN/NG/NN/HD Pyode TAL015/018/023/029 TGGG NG/NK/NK/NN Byode
TAL014/020/024/028  GTGG NN/NG/NN/NK Pyode TAL015/018/023/030 TGGT NG/NK/NK/NG Byode
TAL014/020/024/029 GTGG NN/NG/NN/NN Pyode TAL015/018/024/026 TGGA NG/NK/NN/NI Byode
TAL014/020/024/030  GTGT NN/NG/NN/NG Pyode TAL015/018/024/027 TGGC NG/NK/NN/HD Byode
TAL014/020/025/026  GTTA NN/NG/NG/NI Pyode TAL015/018/024/028 TGGG NG/NK/NN/NK Byode
TAL014/020/025/027 GTTC NN/NG/NG/HD Pyode TAL015/018/024/029 TGGG NG/NK/NN/NN Byode
TAL014/020/025/028 GTTG NN/NG/NG/NK Pyode TAL015/018/024/030 TGGT NG/NK/NN/NG Byode
TAL014/020/025/029 GTTG NN/NG/NG/NN Pyode TAL015/018/025/026 TGTA NG/NK/NG/NI Byode
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TABLE 5-continued TABLE 5-continued
Archive of 835 plasmids encoding pre-assembled TALE repeat units Archive of 835 plasmids encoding pre-assembled TALE repeat units

DNA Unit DNA Unit
Plasmid ID Target RVDs Architecture Plasmid ID Target RVDs Architecture
TALO015/018/025/027 TGTC NG/NK/NG/HD Pyode TALO014/019 GG NN/NN By
TALO015/018/025/028 TGTG NG/NK/NG/NK Pyode TALO014/020 GT NN/NG By
TALO015/018/025/029 TGTG NG/NK/NG/NN Pyode TALO15/016 TA NG/NI By
TALO015/018/025/030 TGTT NG/NK/NG/NG Pyode TALO15/017 TC NG/HD By
TALO015/019/021/026 TGAA NG/NN/NI/NI Pyode TALO15/018 TG NG/NK By
TALO015/019/021/027 TGAC NG/NN/NI/HD Pyode TALO15/019 TG NG/NN By
TALO015/019/021/028 TGAG NG/NN/NI/NK Pyode TALO15/020 T NG/NG By
TALO015/019/021/029 TGAG NG/NN/NI/NN Pyode TALO011/016/021 AAA NI/NI/NI pyd
TALO015/019/021/030  TGAT NG/NN/NI/NG Pyode TALO011/016/022 AAC NI/NI/HD pyd
TALO015/019/022/026 TGCA NG/NN/HD/NI Pyode TALO011/016/023 AAG NI/NI/NK pyd
TALO015/019/022/027 TGCC NG/NN/HD/HD Pyode TALO011/016/024 AAG NI/NI/NN pyd
TALO015/019/022/028 TGCG NG/NN/HD/NK Pyode TALO11/016/025 AAT NI/NING pyd
TALO015/019/022/029 TGCG NG/NN/HD/NN Pyode TALO011/017/021 ACA NI/HD/NI pyd
TALO015/019/022/030 TGCT NG/NN/HD/NG Pyode TALO011/017/022 ACC NI/HD/HD pyd
TALO015/019/023/026 TGGA NG/NN/NK/NI Pyode TALO011/017/023 ACG NI/HD/NK pyd
TALO015/019/023/027 TGGC NG/NN/NK/HD Pyode TALO011/017/024 ACG NI/HD/NN pyd
TALO015/019/023/028 TGGG NG/NN/NK/NK Pyode TALO11/017/025 ACT NI/HD/NG pyd
TALO015/019/023/029 TGGG NG/NN/NK/NN Pyode TAL011/018/021 AGA NI/NK/NI pyd
TALO015/019/023/030 TGGT NG/NN/NK/NG Pyode TALO011/018/022 AGC NI/NK/HD pyd
TALO015/019/024/026 TGGA NG/NN/NN/NI Pyode TAL011/018/023 AGG NI/NK/NK pyd
TALO015/019/024/027 TGGC NG/NN/NN/HD Pyode TAL011/018/024 AGG NI/NK/NN pyd
TALO015/019/024/028 TGGG NG/NN/NN/NK Pyode TALO011/018/025 AGT NI/NK/NG pyd
TALO015/019/024/029 TGGG NG/NN/NN/NN Pyode TAL011/019/021 AGA NI/NN/NI pyd
TALO015/019/024/030 TGGT NG/NN/NN/NG Pyode TAL011/019/022 AGC NI/NN/HD pyd
TALO015/019/025/026  TGTA NG/NN/NG/NI Pyode TAL011/019/023 AGG NI/NN/NK pyd
TALO015/019/025/027 TGTC NG/NN/NG/HD Pyode TAL011/019/024 AGG NI/NN/NN pyd
TALO015/019/025/028 TGTG NG/NN/NG/NK Pyode TALO011/019/025 AGT NI/NN/NG pyd
TALO015/019/025/029 TGTG NG/NN/NG/NN Pyode TAL011/020/021 ATA NI/NG/NI pyd
TALO015/019/025/030 TGTT NG/NN/NG/NG Pyode TAL011/020/022 ATC NI/NG/HD pyd
TALO015/020/021/026  TTAA NG/NG/NI/NI Pyode TAL011/020/023 ATG NI/NG/NK pyd
TALO015/020/021/027 TTAC NG/NG/NI/HD Pyode TAL011/020/024 ATG NI/NG/NN pyd
TALO015/020/021/028  TTAG NG/NG/NI/NK Pyode TALO011/020/025 ATT NI/NG/NG pyd
TALO015/020/021/029 TTAG NG/NG/NI/NN Pyode TALO012/016/021 CAA HD/NI/NI pyd
TALO015/020/021/030  TTAT NG/NG/NI/NG Pyode TALO012/016/022 CAC HD/NI/HD pyd
TALO015/020/022/026 TTCA NG/NG/HD/NI Pyode TALO012/016/023 CAG HD/NI/NK pyd
TALO015/020/022/027 TTCC NG/NG/HD/HD Pyode TALO012/016/024 CAG HD/NINN pyd
TALO015/020/022/028 TTCG NG/NG/HD/NK Pyode TALO012/016/025 CAT HD/NING pyd
TALO015/020/022/029 TTCG NG/NG/HD/NN Pyode TALO012/017/021 CCA HD/HD/NI pyd
TALO015/020/022/030 TTCT NG/NG/HD/NG Pyode TALO012/017/022 ccC HD/HD/HD pyd
TALO015/020/023/026 TTGA NG/NG/NK/NI Pyode TALO012/017/023 CCG HD/HD/NK pyd
TALO015/020/023/027 TTGC NG/NG/NK/HD Pyode TALO012/017/024 CCG HD/HD/NN pyd
TALO015/020/023/028 TTGG NG/NG/NK/NK Pyode TALO012/017/025 CCT HD/HD/NG pyd
TALO015/020/023/029 TTGG NG/NG/NK/NN Pyode TAL012/018/021 CGA HD/NK/NI pyd
TALO015/020/023/030 TTGT NG/NG/NK/NG Pyode TALO012/018/022 CGC HD/NK/HD pyd
TALO015/020/024/026 TTGA NG/NG/NN/NI Pyode TALO012/018/023 CGG HD/NK/NK pyd
TALO015/020/024/027 TTGC NG/NG/NN/HD Pyode TAL012/018/024 CGG HD/NK/NN pyd
TALO015/020/024/028 TTGG NG/NG/NN/NK Pyode TALO012/018/025 CGT HD/NK/NG pyd
TALO015/020/024/029 TTGG NG/NG/NN/NN Pyode TAL012/019/021 CGA HD/NN/NI pyd
TALO015/020/024/030 TTGT NG/NG/NN/NG Pyode TAL012/019/022 CGC HD/NN/HD pyd
TALO015/020/025/026  TTTA NG/NG/NG/NI Pyode TAL012/019/023 CGG HD/NN/NK pyd
TALO015/020/025/027 TTTC NG/NG/NG/HD Pyode TAL012/019/024 CGG HD/NN/NN pyd
TALO015/020/025/028 TTTG NG/NG/NG/NK Pyode TALO012/019/025 CGT HD/NN/NG pyd
TALO015/020/025/029 TTTG NG/NG/NG/NN Pyode TAL012/020/021 CTA HD/NG/NI pyd
TALO015/020/025/030  TTTT NG/NG/NG/NG Pyode TALO012/020/022 CTC HD/NG/HD pyd
TALO11/016 AA NINI By TALO012/020/023 CTG HD/NG/NK pyd
TALO11/017 AC NIVHD By TALO012/020/024 CTG HD/NG/NN pyd
TALO11/018 AG NINK By TALO012/020/025 CTT HD/NG/NG pyd
TALO11/019 AG NINN By TALO013/016/021 GAA NK/NINI pyd
TALO011/020 AT NING By TALO013/016/022 GAC NK/NIVHD pyd
TAL012/016 CA HD/NI By TALO013/016/023 GAG NK/NINK pyd
TALO012/017 CcC HD/HD By TALO013/016/024 GAG NK/NINN pyd
TAL012/018 CG HD/NK By TALO13/016/025 GAT NK/NING pyd
TAL012/019 CG HD/NN By TALO013/017/021 GCA NK/HD/NI pyd
TAL012/020 CT HD/NG By TALO013/017/022 GCC NK/HD/HD pyd
TALO013/016 GA NK/NI By TALO013/017/023 GCG NK/HD/NK pyd
TALO013/017 GC NK/HD By TALO013/017/024 GCG NK/HD/NN pyd
TALO013/018 GG NK/NK By TALO13/017/025 GCT NK/HD/NG pyd
TALO013/019 GG NK/NN By TALO013/018/021 GGA NK/NK/NI pyd
TAL013/020 GT NK/NG By TALO013/018/022 GGC NK/NK/HD pyd
TAL014/016 GA NN/NI By TALO013/018/023 GGG NK/NK/NK pyd
TALO014/017 GC NN/HD By TALO013/018/024 GGG NK/NK/NN pyd

TALO014/018 GG NN/NK By TALO013/018/025 GGT NK/NK/NG pyd
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TABLE 5-continued

Archive of 835 plasmids encoding pre-assembled TALE repeat units

DNA Unit

Plasmid ID Target RVDs Architecture
TAL013/019/021 GGA NK/NN/NI pyod
TAL013/019/022 GGC NK/NN/HD pyod
TAL013/019/023 GGG NK/NN/NK pyod
TAL013/019/024 GGG NK/NN/NN pyod
TAL013/019/025 GGT NK/NN/NG pyod
TAL013/020/021 GTA NK/NG/NI pyod
TAL013/020/022 GTC NK/NG/HD pyod
TAL013/020/023 GTG NK/NG/NK pyod
TAL013/020/024 GTG NK/NG/NN pyod
TAL013/020/025 GTT NK/NG/NG pyod
TAL014/016/021 GAA NN/NI/NI pyod
TAL014/016/022 GAC NN/NVHD pyod
TAL014/016/023 GAG NN/NINK pyod
TAL014/016/024 GAG NN/NINN pyod
TAL014/016/025 GAT NN/NUNG pyod
TAL014/017/021 GCA NN/HD/NI pyod
TAL014/017/022 GCC NN/HD/HD pyod
TAL014/017/023 GCG NN/HD/NK pyod
TAL014/017/024 GCG NN/HD/NN pyod
TAL014/017/025 GCT NN/HD/NG pyod
TAL014/018/021 GGA NN/NK/NI pyod
TAL014/018/022 GGC NN/NK/HD pyod
TAL014/018/023 GGG NN/NK/NK pyod
TAL014/018/024 GGG NN/NK/NN pyod
TAL014/018/025 GGT NN/NK/NG pyod
TAL014/019/021 GGA NN/NN/NI pyod
TAL014/019/022 GGC NN/NN/HD pyod
TAL014/019/023 GGG NN/NN/NK pyod
TAL014/019/024 GGG NN/NN/NN pyod
TAL014/019/025 GGT NN/NN/NG pyod
TAL014/020/021 GTA NN/NG/NI pyod
TAL014/020/022 GTC NN/NG/HD pyod
TAL014/020/023 GTG NN/NG/NK pyod
TAL014/020/024 GTG NN/NG/NN pyod
TAL014/020/025 GTT NN/NG/NG pyod
TAL015/016/021 TAA NG/NINI pyod
TAL015/016/022 TAC NG/NVHD pyod
TAL015/016/023 TAG NG/NINK pyod
TAL015/016/024 TAG NG/NIVNN pyod
TAL015/016/025 TAT NG/NUNG pyod
TAL015/017/021 TCA NG/HD/NI pyod
TAL015/017/022 TCC NG/HD/HD pyod
TAL015/017/023 TCG NG/HD/NK pyod
TAL015/017/024 TCG NG/HD/NN pyod
TAL015/017/025 TCT NG/HD/NG pyod
TAL015/018/021 TGA NG/NK/NI pyod
TAL015/018/022 TGC NG/NK/HD pyod
TAL015/018/023 TGG NG/NK/NK pyod
TAL015/018/024 TGG NG/NK/NN pyod
TAL015/018/025 TGT NG/NK/NG pyod
TAL015/019/021 TGA NG/NN/NI pyod
TAL015/019/022 TGC NG/NN/HD pyod
TAL015/019/023 TGG NG/NN/NK pyod
TAL015/019/024 TGG NG/NN/NN pyod
TAL015/019/025 TGT NG/NN/NG pyod
TAL015/020/021 TTA NG/NG/NI pyod
TAL015/020/022 TTC NG/NG/HD pyod
TAL015/020/023 TTG NG/NG/NK pyod
TAL015/020/024 TTG NG/NG/NN pyod
TAL015/020/025 TTT NG/NG/NG pyod
TAL011/031 AA NI/NI By
TAL011/032 AC NIHD By
TAL011/033 AG NINK By
TAL011/034 AG NINN By
TAL011/035 AT NING By
TAL012/031 CA HD/NI By
TAL012/032 ccC HD/HD By
TAL012/033 CG HD/NK By
TAL012/034 CG HD/NN By
TAL012/035 CT HD/NG By
TAL013/031 GA NK/NI By
TAL013/032 GC NK/HD By
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TABLE 5-continued

Archive of 835 plasmids encoding pre-assembled TALE repeat units

DNA Unit

Plasmid ID Target RVDs Architecture
TAL013/033 GG NK/NK By
TAL013/034 GG NK/NN By
TAL013/035 GT NK/NG By
TAL014/031 GA NN/NI By
TAL014/032 GC NN/HD By
TAL014/033 GG NN/NK By
TAL014/034 GG NN/NN By
TAL014/035 GT NN/NG By
TAL015/031 TA NG/NI By
TAL015/032 TC NG/HD By
TAL015/033 TG NG/NK By
TAL015/034 TG NG/NN By
TAL015/035 TT NG/NG By
TAL021/036 AA NI/NI o€’
TAL021/037 AC NI/HD o€’
TAL021/038 AG NI/NK o€’
TAL021/039 AG NI/NN o€’
TAL021/040 AT NI/NG o€’
TAL022/036 CA HD/NI o€’
TAL022/037 cC HD/HD o€’
TAL022/038 CG HD/NK o€’
TAL022/039 CG HD/NN o€’
TAL022/040 CT HD/NG o€’
TAL023/036 GA NK/NI o€’
TAL023/037 GC NK/HD o€’
TAL023/038 GG NK/NK o€’
TAL023/039 GG NK/NN o€’
TAL023/040 GT NK/NG o€’
TAL024/036 GA NN/NI o€’
TAL024/037 GC NN/HD o€’
TAL024/038 GG NN/NK o€’
TAL024/039 GG NN/NN o€’
TAL024/040 GT NN/NG o€’
TAL025/036 TA NG/NI o€’
TAL025/037 TC NG/HD o€’
TAL025/038 TG NG/NK o€’
TAL025/039 TG NG/NN o€’
TAL025/040 TT NG/NG o€’
TALO11 A NI B
TALO12 C HD B
TALO013 G NK B
TALO14 G NN B
TALO15 T NG B

[0213] To prepare DNA fragments encoding a units for use
in assembly, 20 rounds of PCR were performed with each a
unit plasmid as a template using primers 0JS2581 (5'-Biotin-
TCTAGAGAAGACAAGAACCTGACC-3' (SEQ 1D
NO:237)) and 0JS2582 (5'-GGATCCGGTCTCTTAAGGC-
CGTGG-3' (SEQ ID NO:238)). The resulting PCR products
were biotinylated on the 5'end. Each a PCR product was then
digested with 40 units of Bsal-HF restriction enzyme to gen-
erate 4 bp overhangs, purified using the QIAquick PCR puri-
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fication kit (QIAGEN) according to manufacturer’s instruc-
tions except that the final product was eluted in 50 ul of
0.1xEB.

[0214] To prepare DNA fragments encoding 3, fyde, pyd,
By, Py*, and de* repeats, 10 pg of each of these plasmids was
digested with 50 units of Bbsl restriction enzyme in NEBuffer
2 for 2 hours at 37° C. followed by serial restriction digests
performed in NEBuffer 4 at 37° C. using 100 units each of
Xbal, BamHI-HF, and Sall-HF enzymes that were added at 5
minute intervals. The latter set of restriction digestions were
designed to cleave the plasmid backbone to ensure that this
larger DNA fragment does not interfere with subsequent liga-
tions performed during the assembly process. These restric-
tion to digest reactions were then purified using the QIAquick
PCR purification kit (QIAGEN) according to manufacturer’s
instructions except that the final product was eluted in 180 pl
of 0.1xEB.

[0215] Allassembly steps were performed using a Sciclone
G3 liquid handling workstation (Caliper) in 96-well plates
and using a SPRIplate 96-ring magnet (Beckman Coulter
Genomics) and a DynaMag-96 Side magnet (Life Technolo-
gies). Inthe first assembly step, a biotinylated o unit fragment
was ligated to the first fyde fragment and then the resulting
afyde fragments are bound to Dynabeads MyOne Cl strepta-
vidin-coated magnetic beads (Life Technologies) in 2xB&W
Buffer (Life Technologies). Beads were then drawn to the
side of the well by placing the plate on the magnet and then
washed with 100 ul B&W buffer with 0.005% Tween 20
(Sigma) and again with 100 pl 0.1 mg/ml bovine serum albu-
min (BSA) (New England Biolabs). Additional Pyde frag-
ments were ligated by removing the plate from the magnet,
resuspending the beads in solution in each well, digesting the
bead bound fragment with Bsal-HF restriction enzyme, plac-
ing the plate on the magnet, washing with 100 pul B&W/
Tween20 followed by 100 pl of 0.1 mg/ml BSA, and then
ligating the next fragment. This process was repeated mul-
tiple times with additional Pyde units to extend the bead-
bound fragment. The last fragment to be ligated was always a
B, Py*, Pyd, or de* unit to enable cloning of the full-length
fragment into expression vectors (note that fragments that end
with a de* unit are always preceded by ligation of a Py unit).

[0216] The final full-length bead-bound fragment was
digested with 40 units of Bsal-HF restriction enzyme fol-
lowed by 25 units of BbslI restriction enzyme (New England
Biolabs). Digestion with Bbsl releaseed the fragment from
the beads and generated a unique 5' overhang for cloning of
the fragment. Digestion with Bsal-HF resulted in creation of
a unique 3' overhang for cloning.

[0217] DNA fragments encoding the assembled TALE
repeat arrays were subcloned into one of four TALEN expres-
sion vectors. Each of these vectors included a CMV promoter,
a translational start codon optimized for mammalian cell
expression, a triple FLAG epitope tag, a nuclear localization
signal, amino acids 153 to 288 from the TALE13 protein
(Miller et al., 2011, Nat. Biotechnol., 29:143-148), two
unique and closely positioned Type IIS BsmBI restriction
sites, a 0.5 TALE repeat domain encoding one of four possible
RVDs (NI, HD, NN, or NG for recognition of an A, C, G, or
T nucleotide, respectively), amino acids 715 to 777 from the
TALE13 protein, and the wild-type Fokl cleavage domain.
All DNA fragments possessed overhangs that enable direc-
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tional cloning into any of the four TALEN expression vectors
that has been digested with BsmBI.

[0218] To prepare a TALEN expression vector for subclon-
ing, 5 ug of plasmid DNA were digested with 50 units of
BsmBI restriction enzyme (New England Biolabs) in NEB-
uffer 3 for 8 hours at 55 degrees C. Digested DNA was
purified using 90 ul of Ampure XP beads (Agencourt) accord-
ing to manufacturer’s instructions and diluted to a final con-
centration of 5 ng/pl in 1 mM TrisHCI. The assembled TALE
repeat arrays were ligated into TALEN expression vectors
using 400 U of T4 DNA Ligase (New England Biolabs).
Ligation products were transformed into chemically compe-
tent XL-1 Blue cells. Six colonies were picked for each liga-
tion and plasmid DNA isolated by an alkaline lysis miniprep
procedure. Simultaneously, the same six colonies were
screened by PCR using primers 0SQT34 (5'-GACGGTG-
GCTGTCAAATACCAAGATATG-3' (SEQ ID NO:239))
and 0SQT35 (5-TCTCCTCCAGTTCACTTTTGACTAGT-
TGGG-3' (SEQ ID NO:240)). PCR products were analyzed
on a QIAxcel capillary electrophoresis system (Qiagen).
Miniprep DNA from clones that contained correctly sized
PCR products were sent for DNA sequence confirmation with
primers 0SQT1 (5'-AGTAACAGCGGTAGAGGCAG-3'
(SEQ ID NO:241)), oSQT3 (5'-ATTGGGCTACGATG-
GACTCC-3' (SEQ ID NO:242)), and 0JS2980 (5-TTAAT-
TCAATATATTCATGAGGCAC-3' (SEQ ID NO:243)).

[0219] Because the final fragment ligated can encode one,
two, or three TALE repeats, the methods disclosed herein can
be used to assemble arrays consisting of any desired number
of TALE repeats. Assembled DNA fragments encoding the
final full-length TALE repeat array are released from the
beads by restriction enzyme digestion and can be directly
cloned into a desired expression vector of choice.

[0220] The methods can be efficiently practiced in 96-well
format using a robotic liquid handling workstation. With
automation, DNA fragments encoding 96 different TALE
repeat arrays of variable lengths can be assembled in less than
one day. Medium-throughput assembly of fragments can be
performed in one to two days using multi-channel pipets and
96-well plates. Fragments assembled using either approach
can then be cloned into expression vectors (e.g., for expres-
sion as a TALEN) to generate sequence-verified plasmids in
less than one week. Using the automated assembly approach,
sequence-verified TALE repeat array expression plasmids
can be made quickly and inexpensively.

Example 6

Large-Scale Testing of Assembled TALENs Using a
Human Cell-Based Reporter Assay

[0221] To perform a large-scale test of the robustness of
TALENs for genome editing in human cells, the method
described in Example 5 was used to construct a series of
plasmids encoding 48 TALEN pairs targeted to different sites
scattered throughout the EGFP reporter gene. Monomers in
each of the TALEN pairs contained the same number of
repeats (ranging from 8.5 to 19.5 in number), and these pairs
were targeted to sites possessing a fixed length “spacer”
sequence (16 bps) between the “half-sites” bound by each
TALEN monomer (Table 6).
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TABLE 6

32

EGFP reporter gene sequences targeted b

48 pairg of TALENg

Pogition
within
EGFP of
the first # of
nucleotide repeat # of repeat
in the domains domains
TALEN binding Target site (half-sites in CAPS, SEQ ID in Left in Right
pair # site spacer in lowercase) NO: TALEN TALEN
1 -8 TCGCCACCATggtgagcaaggyg 93 8.5 8.5
cgagGAGCTGTTCA
2 35 TGGTGCCCATcctggtecgaget 94 8.5 8.5
ggacGGCGACGTAA
3 143 TCTGCACCACcggcaagctgece 95 8.5 8.5
cgtgCCCTGGCCCA
4 425 TGGAGTACAActacaacagcca 96 8.5 8.5
CaacGTCTATATCA
5 82 TTCAGCGTGTCcggcgagggcy 97 9.5 9.5
agggcGATGCCACCTA
6 111 TGCCACCTACGgcaagctgacce 98 9.5 9.5
ctgaaGTTCATCTGCA
7 172 TGGCCCACCCTcgtgaccaccce 99 9.5 9.5
tgaccTACGGCGTGCA
8 496 TTCAAGATCCGccacaacatcyg 100 9.5 9.5
aggacGGCAGCGTGCA
9 -23 TAGAGGATCCACcggtcgccac 101 10.5 10.5
catggtGAGCAAGGGCGA
10 91 TCCGGCCGAGGGCgagggegaty 102 10.5 10.5
CccacctACGGCAAGCTGA
11 194 TGACCTACGGCGtgcagtygett 103 10.5 10.5
cagccgCTACCCCGACCA
12 503 TCCGCCACAACAt cgaggacgg 104 10.5 10.5
cagcgtGCAGCTCGCCGA
13 44 TCCTGGTCGAGCTggacggega 105 11.5 11.5
cgtaaacGGCCACAAGTTCA
14 215 TCAGCCGCTACCCcgaccacat 106 11.5 11.5
gaagcagCACGACTTCTTCA
15 251 TCTTCAAGTCCGCcatgccecga 107 11.5 11.5
aggctacGTCCAGGAGCGCA
16 392 TCAAGGAGGACGGcaacatcect 108 11.5 11.5
gg99gcacAAGCTGGAGTACA
17 485 TCAAGGTGAACTTcaagatccy 109 11.5 11.5
ccacaacATCGAGGACGGCA
18 -16 TCCACCGGTCGCCAccatggty 110 12.5 12.5
agcaagggCGAGGAGCTGTTCA
19 82 TTCAGCGTGTCCEGCgagggcy 111 12.5 12.5
agggcgat GCCACCTACGGCAA
20 214 TTCAGCCGCTACCCcgaccaca 112 12.5 12.5
tgaagcagCACGACTTCTTCAA
21 436 TACAACAGCCACAAcgtctata 113 12.5 12.5
tcatggccGACAAGCAGAAGAA
22 35 TGGTGCCCATCCTGGtcgaget 114 13.5 13.5

ggacggcgaCGTAAACGGCCAC
AR
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TABLE 6-continued

33

EGFP reporter gene sequences targeted b

48 pairg of TALENg

Pogition
within
EGFP of
the first # of
nucleotide repeat # of repeat
in the domains domains
TALEN binding Target site (half-sites in CAPS, SEQ ID in Left in Right
pair # site spacer in lowercase) NO: TALEN TALEN
23 266 TGCCCGAAGGCTACGtccagga 115 13. 13.
gcgcaccatCTTCTTCAAGGAC
GA
24 362 TGAACCGCATCGAGCtgaaggyg 116 13. 13.
catcgact t CAAGGAGGACGGC
AR
25 497 TCAAGATCCGCCACAacatcga 117 13. 13.
ggacggcagCGTGCAGCTCGCC
GA
26 23 TGTTCACCGGGGTGGTgccecat 118 14. 14.
cctggtegagCTGGACGGCGAC
GTAA
27 38 TGCCCATCCTGGTCGAgctgga 119 14. 14.
cggcgacgtaAACGGCCACAAG
TTCA
28 89 TGTCCGGCGAGGGCGAgggcga 120 14. 14.
tgccacctacGGCAAGCTGACC
CTGA
29 140 TCATCTGCACCACCGGcaagct 121 14. 14.
gcecegtgeccTGGCCCACCCTC
GTGA
30 452 TCTATATCATGGCCGAcaagca 122 14. 14.
gaagaacggcATCAAGGTGAAC
TTCA
31 199 TACGGCGTGCAGTGCTTcagece 123 15. 15.
gctaccccgacCACATGAAGCA
GCACGA
32 223 TACCCCGACCACATGAAgcagc 124 15. 15.
acgacttctt cAAGTCCGCCAT
GCCCGA
33 259 TCCGCCATGCCCGAAGGctacy 125 15. 15.
tccaggagcgcACCATCTTCTT
CAAGGA
34 391 TTCAAGGAGGACGGCAAcatcce 126 15. 15.
tggggcacaagCTGGAGTACAA
CTACAA
35 430 TACAACTACAACAGCCAcaacy 127 15. 15.
tctatatcatgGCCGACAAGCA
GAAGAA
36 26 TCACCGGGGTGGTGCCCAtcct 128 16. 16.
ggtcgagetggaCGGCGACGTA
AACGGCCA
37 68 TAAACGGCCACAAGTTCAgcgt 129 16. 16.
gtcecggegagggCGAGGGCGAT
GCCACCTA
38 206 TGCAGTGCTTCAGCCGCTaccc 130 16. 16.

cgaccacatgaaGCAGCACGAC
TTCTTCAA
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34

EGFP reporter gene sequences targeted b

48 pairg of TALENg

Pogition
within
EGFP of
the first # of
nucleotide repeat # of repeat
in the domains domains
TALEN binding Target site (half-sites in CAPS, SEQ ID in Left in Right
pair # site spacer in lowercase) NO: TALEN TALEN
39 83 TCAGCGTGTCCGGCGAGGGCcga 131 17.5 17.5
gggcgatgccaccTACGGCAAG
CTGACCCTGA
40 134 TGAAGTTCATCTGCACCACCcYY 132 17.5 17.5
caagctgceccgtgCCCTGGCCC
ACCCTCGTGA
41 182 TCGTGACCACCCTGACCTACYY 133 17.5 17.5
cgtgcagtgcttcAGCCGCTAC
CCCGACCACA
42 458 TCATGGCCGACAAGCAGAAgaa 134 17.5 17.5
cggcatcaaggtgAACTTCAAG
ATCCGCCACA
43 25 TTCACCGGGGTGGTGCCCATCC 135 18.5 18.5
tggtcgagetggacGGCGACGT
ARAACGGCCACAA
44 145 TGCACCACCGGCAAGCTGCCcy 136 18.5 18.5
tgcecctggeccaccCTCGTGAC
CACCCTGACCTA
45 253 TTCAAGTCCGCCATGCCCGAag 137 18.5 18.5
gctacgteccaggagCGCACCAT
CTTCTTCAAGGA
46 454 TATATCATGGCCGACAAGCAga 138 18.5 18.5
agaacggcatcaagGTGAACTT
CAAGATCCGCCA
47 139 TTCATCTGCACCACCGGCAAGC 139 19.5 19.5
tgcecegtgecctggcCCACCCT
CGTGACCACCCTGA
48 338 TGAAGTTCGAGGGCGACACCCt 140 19.5 19.5
ggtgaaccgcatcgaGCTGAAG
GGCATCGACTTCAA
[0222] Each of the 48 TALEN pairs was tested in human onstrate that TALENSs containing as few as 8.5 TALE repeats

cells for its ability to disrupt the coding sequence of a chro-
mosomally integrated EGFP reporter gene. In this assay,
NHEJ-mediated repair of TALEN-induced breaks within the
EGFP coding sequence led to loss of EGFP expression, which
was quantitatively assessed using flow cytometry 2 and 5 days
following transfection. (To ensure that activities of each
active TALEN pair could be detected, we only targeted sites
located at or upstream of nucleotide position 503 in the gene,
a position we had previously shown would disrupt EGFP
function when mutated with a zinc finger nuclease (ZFN)
(Maeder et al., 2008, Mol. Cell. 31:294-301).) Strikingly, all
48 TALEN pairs showed significant EGFP gene-disruption
activities in this assay (FIG. 19A). The net percentage of
EGFP-disrupted cells induced by TALENs on day 2 post-
transfection ranged from 9.4% to 68.0%, levels comparable
to the percentage disruption observed with four EGFP-tar-
geted ZFN pairs originally made by the Oligomerized Pool
Engineering (OPEN) method (FI1G. 19A). These results dem-

possess significant nuclease activities and provide a large-
scale demonstration of the robustness of TALENs in human
cells.

[0223] Interestingly, re-quantification of the percentage of
EGFP-negative cells at day 5 post-transfection revealed that
cells expressing shorter-length TALENS (such as those com-
posed of 8.5 to 10.5 repeats) showed significant reductions in
the percentage of EGFP-disrupted cells whereas those
expressing longer TALENS did not (FIGS. 19A-B and 20A).
One potential explanation for this effect is cellular toxicity
associated with expression of shorter-length TALENs. Con-
sistent with this hypothesis, in cells transfected with plasmids
encoding shorter-length TALENSs, greater reductions in the
percentage of tdTomato-positive cells were observed from
day 2 to day 5 post-transfection (FIG. 20D) (a tdTomato-
encoding plasmid was co-transfected together with the
TALEN expression plasmids on day 0). Taken together, our
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results suggest that although shorter-length TALENs are as
active as longer-length TALENS, the former can cause greater
cytotoxicity in human cells.

[0224] Our EGFP experiments also provided an opportu-
nity to assess four of five computationally-derived design
guidelines (Cermak et al., 2011, Nucleic Acids Res., 39:e82).
The guidelines proposed by Cermak are as follows:

[0225] 1. The nucleotide just 5' to the first nucleotide of the
half-site should be a thymine.

[0226] 2. The first nucleotide of the half-site should not be
a thymine.
[0227] 3. The second nucleotide of the half-site should not

be an adenosine.

[0228] 4. The 3' most nucleotide in the target half-site
should be a thymine.

[0229] 5. The composition of each nucleotide within the
target half-site should not vary from the observed percentage
composition of naturally occurring binding sites by more than
2 standard deviations. The percentage composition of all
naturally occurring TALE binding sites is: A=31x16%,
C=37x13%, G=9+8%, T=22+10%. Hence, the nucleotide
composition of potential TALE binding sites should be:
A=0% to 63%, C=11% to 63%, G=0% to 25% and T=2% to
42%.

[0230] These guidelines have been implemented in the
TALE-NT webserver (boglabx.plp.iastate.edu/TALENT/
TALENT/) to assist users in identifying potential TALEN
target sites. All 48 of the sequences we targeted in EGFP did
not meet one or more of these guidelines (however, note that
all of our sites did meet the requirement for a 5' T). The
~100% success rate observed for these 48 sites demonstrates
that TALENS can be readily obtained for target sequences that
do not follow these guidelines. In addition, for each of the

Sep. 18,2014

four design guidelines, we did not find any statistically sig-
nificant correlation between guideline violation and the level
of TALEN-induced mutagenesis on either day 2 or day 5
post-transfection. We also failed to find a significant correla-
tion between the total number of guideline violations and the
level of mutagenic TALEN activity. Thus, our results show
that failure to meet four of the five previously described
design guidelines when identifying potential TALEN target
sites does not appear to adversely affect success rates or
nuclease efficiencies.

Example 7

High-Throughput Alteration of Endogenous Human
Genes Using Assembled TALENs

[0231] Having established the robustness of the TALEN
platform with a chromosomally integrated reporter gene, it
was next determined whether this high success rate would
also be observed with endogenous genes in human cells. To
test this, the assembly method described in Example 5 was
used to engineer TALEN pairs targeted to 96 different human
genes: 78 genes implicated in human cancer (Vogelstein and
Kinzler, 2004, Nat. Med., 10:789-799) and 18 genes involved
in epigenetic regulation of gene expression (Table 7). For
each gene, a TALEN pair was designed to cleave near the
amino-terminal end of the protein coding sequence, although
in a small number of cases the presence of repetitive
sequences led us to target alternate sites in neighboring down-
stream exons or introns (Table 7). Guided by the results with
the EGFP TALENs, TALENs composed of 14.5,15.5,0r 16.5
repeats were constructed that cleaved sites with 16, 17,18, 19
or 21 bp spacer sequences. All of the target sites had a T at the
5" end of each half-site.

TABLE 7

Endogenous human gene sequences targeted b

96 pairs of TALENs

Length
Length of
Target site (half-sites of LEFT RIGHT
Target in CAPS, spacer in half site Length half site
gene % lowercase, ATG SEQ ID (include of (include Gene
name NHEJ underlined) NO: 5' 1) spacer 5' T) Type
ABL1 22.5 £ 7.1 TACCTATTATTACT 141. 16.5 17 15.5 Cancer
TTATggggcagcagcctgg
aaAAGTACTTGGGG
ACCARA
AKT2 14.1 £ 7.3 TGTGTCTTGGGATG 142. 16.5 16 16.5 Cancer
AGTGggtcagtgttctggtg
CTCACAGGATGGCT
GGCA
ALK 12.7 £ 2.9 TCCTGTGGCTCCTG 143. 16.5 16 15.5 Cancer
CCGCtgctgctttceccacgge
AGCTGTGGGCTCCG
GGA
APC 48.8 £ 9.8 TATGTACGCCTCCC 144. 16.5 16 16.5 Cancer
TGGGectegggtecggtegee
CCTTTGCCCGCTTC
TGTA
ATM 35.5 £ 15.6 TGAATTGGGATGCT 145. 16.5 18 16.5 Cancer

GTTTttaggtattctattcaaa

TTTATTTTACTGTCT
TTA
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TABLE 7-continued

Endogenous human gene sequences targeted b

96 pairs of TALENg

Target
gene
name

%
s

NHEJ

Target site (half-sites

in CAPS, spacer in
lowercase, ATG
underlined)

SEQ ID
NO:

Length
of LEFT
half site Length half site

(include (include Gene

5

1)

of
spacer

Length

of

RIGHT

5

T)

Type

AXIN2

BAX

BCL6

BMPR1A

BRCAL

BRCA2

CBX3

CBX8

CCND1

CDC73

CDH1

CDK4

CHD4

CHD7

14.

14.

50.

44 .

41.

35.

13.

40.

36.

21.

11.

ul
+
o

none

ul

TCCCTCACCATGAG
TAGCgctatgttggtgacttG
CCTCCCGGACCCCA

GCA

TGTGCGATCTCCAA
GCACtgaggggcagaaact
CcCCGGATCGGGCGC
TGCCA

TTTTCAAGTGAAGA
CAARAatggcctegecggcet
gACAGCTGTATCCA
GTTCA

TACAATTGAACAAT
GCCTcagctatacatttacat
CAGATTATTGGGAG

CCTA

TCCGAAGCTGACAG
ATGGgtattctttgacgggy
GGTAGGGGCGGAA

CCTGA

TTAGACTTAGGTAA
GTAAtgcaatatggtagact
GGGGAGAACTACA

AACTA

TCTGCAATAAAAAA
TGGCctccaacaaaactaca
TTGGTAAGTTAATG

AARRD

TGGAGCTTTCAGCG
GTGGgggagcgggtgtteg
cgGCCGAAGCCCTC
CTGAA

TGGAACACCAGCTC
CTGTgctgcgaagtggaaac
catCCGCCGCGCGTA
CCCcceA

TGCTTAGCGTCCTG
CGACagtacaacatccagaa
GAAGGAGATTGTG

GTGAA

TGCTGCAGGTACCC
CGGAtccectgacttgegag
GGACGCATTCGGGC

CGCA

TCCCTTGATCTGAG
AAtggctacctctcgataTG
AGCCAGTGGCTGA

AR

TGGCGTCGGGCCTG
GGCtcecccegteccectgete
GGCGGGCAGTGAG

GAGGA

TGTGTTGGAAGAAG
ATGGcagatccaggaatgat

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

14.

15.

16.

16

16

16

17

16

16

16

17

19

16

16

16

17

16

16.

16.

16.

16.

16.

16.

16.

15.

16.

16.

16.

15.

16.

16.

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Epigenetic

Epigenetic

Cancer

Cancer

Cancer

Cancer

Epigenetic

Epigenetic

Sep
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TABLE 7-continued

Endogenous human gene sequences targeted b

96 pairs of TALENg

Target
gene
name

%
s

NHEJ

Target site (half-sites
in CAPS, spacer in
lowercase, ATG
underlined)

SEQ ID
NO:

Length
of LEFT

(include of

5

1) spacer

Length

of

RIGHT
half site Length half site

(include Gene

5

T)

Type

CTNNB1

CYLD

DDB2

ERCC2

ERCC5

EWSR1

EXT1

EXT2

EZH2

FANCA

FANCC

FANCE

FANCF

26.

o
H
w
L

24.7

+
N
w

15.8

+
~1
N

55.8

+

12.

none

14.3

+
«©
N

none

41.3

+
N
[

23.7

+

17.

none

46.0 = 7.7

GAGTCTTTTTGGCG
AGGA

TCCAGCGTGGACAA
TGGectactcaaggtttgtgTC
ATTAAATCTTTAGT

TA

TAATATCACAATGA
GTTCaggcttatggagccaa
gaAAAAGTCACTTC
ACCCTA

TCACACGGAGGAC
GCGatggctcccaagaaac
GCCCAGAAACCCA
GAAGA

TCCGGCCGGCGCCA
TGAagtgagaagggggctyg
GGGGTCGCGCTCGC

TA

TCCGGGATCGCCAT
GGGAactcaatagaaaatcc
tcaTCTTCTCACTTTG
TTTCA

TGGCGTCCACGGGT
GAGTatggtggaactgcggt
CGCGCCGGCGGTAG
CCGGA

TGACCCAGGCAGG
ACACAtgcaggccaaaaaa
cgcTATTTCATCCTG
CTCTCA

TTCCTCCCAGGGGG
ATGTcctgcgectecagggte
CGGTGGTGGCCTGC

GGCA

TGCTTTTAGAATAA
TCATgggccagactgggaa
gAAATCTGAGAAGG
GACCA

TAGGCGCCAAGGC
CATGTccgactegtgggtce
CCGAACTCCGCCTC
GGGCCA

TGAAGGGACATCA
CCTTTtcgctttttceccaagaty
GCTCAAGATTCAGT

AGA

TGCCCCGGCATGGC
GACAccggacgcggggcetce
cCTGGGGCTGAGGG
CGTGGA

TTCGCGCACCTCAT
GGaatcccttectgecagcalCC
TGGATCGCTTTTCC

GA

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

15.

16.

14.

15.

16.

16.

16.

16.

16.

16.

16.

16.

14.

16.

16.

16.

14.

16.

16.

16.

16.

16.

16.

15.

16.

16.

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Epigenetic

Cancer

Cancer

Cancer

Cancer
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TABLE 7-continued

Endogenous human gene sequences targeted b

96 pairs of TALENg

Target
gene
name

%
s

NHEJ

Target site (half-sites
in CAPS, spacer in
lowercase, ATG
underlined)

SEQ ID
NO:

Length
of LEFT
half site Length half site

(include (include Gene

5

1)

of
spacer

Length

of

5

RIGHT

T)

Type

FANCG

FES

FGFR1

FH

FLCN

FLT3

FLT4

FOXO1

FOX03

GLI1

HDAC1

HDAC2

HDAC6

HMGA2

26.

12.

17.

20.

11.

21.

10.

21.

none

ul
+

16.

10.

11.

12.

TCGGCCACCATGTC
CCgccagaccacctcetgtGG
GCTCCAGCTGCCTG

GA

TCCCCAGAACAGCA
CTATgggcttctcttecgage
tGTGCAGCCCCCAG

GGCCA

TCTGCTCCCCACCG
AGGAcctctgcatgcaggca
TGAATCCCAGGAGC

CTA

TGTACCGAGCACTT
CGGCtceetegegegcetegeyg
tCCCCTCGTGCGGG
CTCCA

TCTCCAAGGCACCA
TGAAtgccatcgtggctctet
gCCACTTCTGCGAG

CTCCA

TCCGGAGGCCATGC
CGGCgttggcgegecgacgyg
cggccaGCTGCCGCTG
CTCGGTA

TGCAGCGGGGCGC
CGCGCtgtgectgecgactgt
ggctCTGCCTGGGAC
TCCTGGA

TCACCATGGCCGAG
GCGcectcaggtggtggagaT
CGACCCGGACTTCGA

TCTCCGCTCGAAGT
GGAGctggaccceggagtte
gagCCCCAGAGCCGT
CCGCGA

TCCTCTGAGACGCC
ATGTtcaactcgatgaccce
ACCACCAATCAGTA

GCTA

TGGCGCAGACGCA
GGGCacccggaggaaagte
tgTTACTACTACGAC
GGTGA

TGCGCTCACCTCCC
TGCGgcctectgaggtggttt
gGTGGCCCCCTCCT

CGCGA

TCCTCAACTATGAC
CTCAaccggccaggattcca
CCACAACCAGGCA

GCGAA

TGAGCGCACGCGGT
GAGGgcgcggggcagecyg
tcCACTTCAGCCCAG
GGACA

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

14.

16.

16.

16.

16.

16.

16.

15.

16.

16.

15.

16.

16.

16.

5

16

18

16

17

18

21

19

16

18

16

17

18

16

16

16.

16.

15.

16.

16.

15.

16.

14.

16.

16.

16.

16.

16.

16.

5

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Epigenetic

Epigenetic

Epigenetic

Cancer
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TABLE 7-continued

Endogenous human gene sequences targeted b

96 pairs of TALENg

Target
gene
name

%
s

NHEJ

Target site (half-sites
in CAPS, spacer in
lowercase, ATG
underlined)

SEQ ID
NO:

Length
of LEFT

(include of

5

1) spacer

Length

of

RIGHT
half site Length half site

(include Gene

5

T)

Type

HOXA13

HOXA9

HOXC13

HOXD11

HOXD13

JAK2

KIT

KRAS

MAP2K4

MDM2

MET

MLH1

MSH2

MUTYH

10.

44 .

11.

33.

40.

44 .

27.

24.

none

none

none

N
+
(=]

o
+

16.

20.

10.

10.

TCCGTGCTCCTCCA
CCCCcygctggatcgagecca
CcCGTCATGTTTCTCT
ACGA

TGGGCACGGTGATG
GCcaccactggggcectgG
GCAACTACTACGTG

GA

TCCAGCAGATCATG
TCATgacgacttcgctgctece
tGCATCCACGCTGG

CCGGA

TTGACGAGTGCGGC
CAGagcgcagccagcatgta
CCTGCCGGGCTGCG

CCTA

TGCGGGCAGACGG
CGGGGgegecggtggege
ccegGCCTCTTCCTCC
TCCTCA

TCTGAAAAAGACTC
TGCAtgggaatggcctgect
TACGATGACAGAA

ATGGA

TACCGCGATGAGA
GGCGCtegeggegectgyg
gattttCTCTGCGTTCT
GCTCCTA

TGAAAATGACTGA
ATATAaacttgtggtagttyg
gaGCTGGTGGCGTA
GGCAA

TAGGGTCCCCGGCG
CCAGgccaccecggecgtca
gCAGCATGCAGGGT
ARGGA

TCCAAGCGCGAAA
ACCCCggatggtgaggag
caggTACTGGCCCGG
CAGCGA

TTATTATTACATGG
CTTTgccttactgaggcttch
TCTTGTCCTCTGGT

cca

TCTGGCGCCAAAAT
GTCGttcgtggcaggggtta
TTCGGCGGCTGGAC

GAGA

TGAGGAGGTTTCGA
CATGgcggtgcagccgaag
JAGACGCTGCAGTT
GGAGA

TCACTGTCGGCGGC
CATGacaccgctegtetece

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

16.

14.

16.

15.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

15.

16.

16.

16.

16.

16.

15.

16.

15.

16.

16.

16.

16.

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer
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TABLE 7-continued

Endogenous human gene sequences targeted by 96 pairs of TALENg

Length
Length of
Target site (half-sites of LEFT RIGHT
Target in CAPS, spacer in half site Length half site

gene % lowercasge, ATG SEQ ID (include of (include Gene
name NHEJ underlined) NO: 5' 1) spacer 5' T) Type

gcCTGAGTCGTCTGT
GGGTA

MYC 13.

N
+
N
o

TGCTTAGACGCTGG 201. 16.5 16 16.5 Cancer
ATTTttttcgggtagtggaal

ACCAGGTAAGCAC

CGAA

MYCL1 17.3

+
o
[

TCCCGCAGGGAGC 202. 16.5 16 16.5 Cancer
GGACAtggactacgactcg

taCCAGCACTATTTC

TACGA

MYCN 16.3

+

11.6 TGCCGAGCTGCTCC 203. 14 .5 16 16.5 Cancer
ACgtccaccatgccgggchA
TGATCTGCAAGAAC
cca

NBN 46.3

+

15.5 TGAGGAGCCGGAC 204. 14 .5 16 14 .5 Cancer
CGAtgtggaaactgctgcceC
GCCGCGGGCCCGG
CA

NCOR1 29.6

+

13.1 TCTTTACTGATAAT 205. 16.5 16 16.5 Epigenetic
GTCAagttcatgttaccctceC
CAACCAAGGAGCA
TTCA

NCOR2 3.3

+
o
[

TGGAGGGCCACTG 206. 14 .5 16 14 .5 Epigenetic
AGCcccgctacccegeccca

CAGCCTTTCCTACC

CA

NTRK1 none TCGGCGCATGAAG 207. 16.5 16 16.5 Cancer
GAGGTactcctcattttegtt
CTCTCTCTCTGTGC
ccea

PDGFRA 16.0

+
N
w

TTGCGCTCGGGGCG 208. 16.5 16 16.5 Cancer
GCCAtgtcggeccggcgagyg

tCGAGCGCCTAGTG

TCGGA

PDGFRB 16.0

+
w
N

TCTGCAGGACACCA 209. 16.5 16 16.5 Cancer
TGCGgcttececgggtgegatyg

CCAGCTCTGGCCCT

CAARA

PHF8 22.2

+
[
i

TGAGTACTCCGCCT 210. 16.5 16 16.5 Epigenetic
CTACcccggctgaageccecyg

cCCCCGCCGCCACT

TATTA

PMS2 26.9

+
0
ul

TCGGGTGTTGCATC 211. 16.5 18 16.5 Cancer
CATGgagcgagctgagagc

t cgAGGTGAGCGGG

GCTCGCA

PTCH1 27.5

+

15.9 TGGAACTGCTTAAT 212. 14 .5 16 14 .5 Cancer
AGaaacaggcttgtaattGT
GAGTCCGCGCTGCA

PTEN 31.5

+

11.7 TCCCAGACATGACA 213. 15.5 16 16.5 Cancer
GCCatcatcaaagagatcgT
TAGCAGAAACAAAL
AGGA
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TABLE 7-continued

Endogenous human gene sequences targeted by 96 pairs of TALENg

Length
Length of
Target site (half-sites of LEFT RIGHT
Target in CAPS, spacer in half site Length half site

gene % lowercasge, ATG SEQ ID (include of (include Gene
name NHEJ underlined) NO: 5' 1) spacer 5' T) Type

RARA 13.4

+
[
i

TGGCATGGCCAGCA 214. 16.5 17 16.5 Cancer
ACAGcagctectgeccgac

acCTGGGGGCGGGET

ACCTCA

RBBP5 15.7

+
0
ul

TGCTGGGTGAGAA 215. 15.5 17 16.5 Epigenetic
GGGCtgtggctgegttttaga

GAAGCGTTGGGTAC

TGGA

RECQL4 22.1

+

16 .2 TGCGGGACGTGCG 216. 16.5 16 16.5 Cancer
GGAGCggctgcaggegtyg
ggaGCGCGCGTTCCG
ACGGCA

REST none TCAGAATACAGTTA 217. 16.5 16 16.5 Epigenetic
TGGCcacccaggtaatggg
gCAGTCTTCTGGAG
GAGGA

RET 5.4

+
i
«©

TGAGTTCTGCCGGC 218. 16.5 17 16.5 Cancer
CGCCggctececgcaggggce

caGGGCGAAGTTGG

CGCCGA

RNF2 none TTCTTTATTTCCAG 219. 16.5 16 16.5 Epigenetic
CAATgtctcaggctgtgcag
ACAAACGGAACTC
AACCA

RUNX1 25.1

+
[
0

TTCAGGAGGAAGC 220. 16.5 16 16.5 Epigenetic
GATGGcttcagacagcatat

tTGAGTCATTTCCTT

CGTA

SDHB 36.4

+

19.2 TCTCCTTGAGGCGC 221. 16.5 16 16.5 Cancer
CGGTtgccggccacaaccct
TGGCGGAGCCTGCC
TGCA

SDHC 13.7

+
w
N

TGTTGCTGAGGTGA 222. 16.5 19 15.5 Cancer
CTTCagtgggactgggagtt

ggtGCCTGCGGCCCT

CCGGA

SDHD 42.

o
+
~1
®

TCAGGAACGAGAT 223. 16.5 17 16.5 Cancer
GGCGGttctetggaggcetga

gtGCCGTTTGCGGTG

CCCTA

SETDB1 33.5

+
[
i

TGCAGAGGACAAA 224 . 16.5 16 16.5 Epigenetic
AGCATgtcttcccttectgy

gTGCATTGGTTTGG

ATGCA

SIRT6 43.3

+
w
i

TTACGCGGCGGGGC 225. 16.5 18 16.5 Epigenetic
TGTCgcecgtacgcggacaa

gggCAAGTGCGGCC

TCCCGGA

SMAD2 3.9

+
i
[

TTTGGTAAGAACAT 226. 16.5 17 15.5 Cancer
GTCGtccatcttgeccattcac

GCCGCCAGTTGTGA

AGA

Ss18 31.4

+
~1
0

TGGTGACGGCGGC 227. 16.5 17 16.5 Cancer
AACATgtctgtggctttege
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TABLE 7-continued

Endogenous human gene sequences targeted b

96 pairs of TALENg

Target site (half-sites
in CAPS, spacer in
lowercase, ATG
underlined)

Target
gene %
name NHEJ

SEQ ID
NO:

Length
Length of
of LEFT RIGHT

half site Length half site
(include of (include Gene
5' 1) spacer 5' T) Type

ggCCCCGAGGCAGE
GAGGCA

SUZ12 13.1

+
(=]
N

TGGCGCCTCAGAAG
CAcggeggtgggggagyy
GGCGGCTCGGGGC

cca

228.

TFE3 17.

w
0
N
'S

TCATGTCTCATGCG
GCCGaaccagctcgggatg
gCGTAGAGGCCAGC
GCGGA

229.

TGFBR2 TCGGGGGCTGCTCA
GGGGeectgtggecgetgea
caTCGTCCTGTGGAC

GCGTA

none 230.

TLX3 TTCCGCCCGCCCAG
GATGgaggcgcccgecag
cgcGCAGACCCCGC
ACCCGCA

none 231.

TP53 19.9

+
w
[

TTGCCGTCCCAAGC
AATGgatgatttgatgctgtce
CCCGGACGATATTG

AACA

232.

TSC2 30.7

+

TCCTGGTCCACCAT
GGCcaaaccaacaagcaaa
gATTCAGGCTTGAA
GGAGA

233.

VHL 19.4

+
i
i

TCTGGATCGCGGAG
GGAAtgccecggagggceyg
gaGAACTGGGACGA
GGCCGA

234.

XPA 12.9

+
N
N

TGGGCCAGAGATG
GCGGCggcecgacggggcet
ttgCCGGAGGCGGCG
GCTTTA

235.

XpC 31.4

+
N
N

TGCCCAGACAAGC
AACATggctcggaaacgce
gcggecGGCGGGGAG
CCGCGGGGA

236.

14.5 16 14.5 Epigenetic

16.5 16 16.5 Cancer

16.5 17 16.5 Cancer

16.5 17 16.5 Cancer

16.5 17 16.5 Cancer

15.5 17 16.5 Cancer

16.5 16 16.5 Cancer

16.5 16 16.5 Cancer

16.5 19 16.5 Cancer

[0232] The abilities of the 96 TALEN pairs to introduce
NHEJ-mediated insertion or deletion (indel) mutations at
their intended endogenous gene targets were tested in cul-
tured human cells using a slightly modified version of a
previously described T7 Endonuclease I (T7EI) assay (Mus-
solino et al., 2011, Nucleic Acids Res., 39:9283-93; Kim et
al., 2009, Genome Res., 19:1279-88). With this T7EI assay,
83 of the 96 TALEN pairs showed evidence of NHEJ-medi-
ated mutagenesis at their intended endogenous gene target
sites, an overall success rate of ~86% (Table 7). The efficien-
cies of TALEN-induced mutagenesis we observed ranged
from 2.5% to 55.8% with a mean of 22.5%. To provide
molecular confirmation of the mutations we identified by
T7EI assay, we sequenced target loci for 11 different TALEN
pairs that induced varying efficiencies of mutagenesis (FIGS.

21A-D). As expected, this sequencing revealed indels at the
expected target gene sites with frequencies similar to those
determined by the T7EI assays.

[0233] The nucleotide and amino acid sequences for 14 of
the 96 pairs of TALENS targeted to the endogenous human
genes in Table 7 are presented below. Each TALEN monomer
is presented as follows:

[0234] (1) A header with information presented in the for-
mat: Gene target_Left or Right monomer Target DNA site
shown 5'to 3' TALE repeat monomers and 0.5 repeat plasmid
used with code as shown in Table 4.

[0235] (2) DNA sequence encoding the N-terminal part of
the TALE required for activity, the TALE repeat array, the
C-terminal 0.5 TALE repeat domain, and the C-terminal 63
amino acids required for activity from a Nhel site to a BamHI
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site. This sequence is present in the “Vector Sequence” plas-
mid shown below, taking the place of the underlined X’s
flanked by Nhel and BamHI sites

[0236] (3) Amino acid sequences the N-terminal part of the
TALE required for activity, the TALE repeat array, the C-ter-
minal 0.5 TALE repeat domain, and the C-terminal 63 amino
acids required for activity shown from the start of translation
(located just 3' to the Nhel site and including an N-terminal
FLAG epitope tag) to a Gly-Ser sequence (encoded by the
BamHI site) that serves as a linker from the TALE repeat array
to the Fokl cleavage domain.

VECTOR SEQUENCE
SEQ ID NO: 244

GACGGATCGGGAGATCTCCCGATCCCCTATGGTCGACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTA
AGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAAATTTAAGCTACAAC
AAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGCGTTTTGCGCTGCTTCGCGATG
TACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTA
GTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAA
CGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGAC
GTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACG
CCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTT
TCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCA
ATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTG
TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGG
TAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTACTGGC
TTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGEGCTAGCX XXX XX XXXXGGATCCCAACTAG
TCAAAAGTGAACTGGAGGAGAAGAAATCTGAACTTCGTCATAAATTGAAATATGTGCCTCATGAATATATT
GAATTAATTGAAATTGCCAGAAATTCCACTCAGGATAGAATTCTTGAAATGAAGGTAATGGAATTTTTTAT
GAAAGTTTATGGATATAGAGGTAAACATTTGGGTGGAT CAAGGAAACCGGACGGAGCAATTTATACTGTCG
GATCTCCTATTGATTACGGTGTGATCGTGGATACTAAAGCTTATAGCGGAGGTTATAATCTGCCAATTGGC
CAAGCAGATGAAATGCAACGATATGTCGAAGAAAATCAAACACGAAACAAACATATCAACCCTAATGAATG
GTGGAAAGTCTATCCATCTTCTGTAACGGAATTTAAGT TTTTATTTGTGAGTGGTCACTT TAAAGGAAACT
ACAAAGCTCAGCTTACACGATTAAATCATATCACTAATTGTAATGGAGCTGTTCTTAGTGTAGAAGAGCTT
TTAATTGGTGGAGAAATGATTAAAGCCGGCACATTAACCT TAGAGGAAGTCAGACGGAAATTTAATAACGG
CGAGATAAACTTTTAAGGGCCCTTCGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGC
GTACCGGTCATCATCACCATCACCATTGAGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGC
CAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTC
CTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGC
AGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCT
GAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAAGCGCGGL
GGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCT
TCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGCATCCCTTTAGGGTTC

CGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATC

GCCCTGATAGACGGTTTTTCGCCCTTTGACGT TGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAA
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CTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGGGGATTTCGGCCTAT
TGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTGTGTCAGTTAGGG
TGTGGAAAGTCCCCAGGCTCCCCAGGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACC
ATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGG
CTGACTAATTTTTTTTATT TATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAG
GAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGAT
CAGCACGTGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAA
ACCATGGCCAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCAT
CCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCA
ATGTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTGGGCACTGCTGCTGCTGCGGCAGCT
GGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGTCG
ACAGGTGCTTCTCGATCTGCATCCTGGGATCAAAGCGATAGTGAAGGACAGTGATGGACAGCCGACGGCAG
TTGGGATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCTAAGCACTTCGTGGCCGAGGAGCAGGA
CTGACACGTGCTACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCC
GGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTT
ATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACT
GCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGTATACCGTCGACCTCTAGCT
AGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAAC
ATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTT
GCGCTCACTGCCCGCTTTCCAGTCGGGARACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGG
GGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGG
CTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGG
AAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCC
ATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGA
CTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTAC
CGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCA
GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC
TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGG
TAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCT
ACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGT TTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCAC
GTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT
TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACC
TATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATAC
GGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTA
TCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCA

GTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCA
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TTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCA

AGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAG

AAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCAT

CCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCG

AGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCAT

TGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCA

CTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGG

CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATA

TTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC

ARATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC

TALE REPEAT SEQUENCES

SEQ SEQ

D ID
Target SEQEUNCE NO: SEQUENCE NO:
>APC_Left TATGTACGCC GCTAGCaccATGGACTACAAAGACCATGACGG 245 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI — 246 .

TCCCTGGG_T
AL/006/015/
019/025/026/
012/019/
022/027/015/
017/022/
027/015/019/
024/JDS74/

( 'TATGTACG
CCTCCCTGGG'
disclosed

as SEQ ID
NO: 412)

TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCGAACATT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AATGGGGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCGAATGGCGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCATCCCACGACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALET
VORLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNG
GKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>APC_Right_ TACAGAAGC
GGGCARAGG_TAL/
006/012/
016/024/
026/011/019/
022/029/
014/019/022/
026/011/
016/024/JDS74/
( ‘TACAGAAG
CGGGCAAAGG'
disclosed

as SEQ ID

NO: 413)

GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAATGGGGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAACAACAACGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTAATAATAAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCGAACATT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGAACATTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAACATCGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA

247 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGETHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALET
VORLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
QODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNG
GKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

248.



US 2014/0274812 Al

47

-continued

Sep. 18,2014

TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>BRCA1l Left TCCGAAGC
TGACAGATGG_TAL/
007/012/
019/021/
026/014/017/
025/029/
011/017/021
029/011/
020/024/JDS74/
( 'TCCGARAGC
TGACAGATGG'
disclosed

as SEQ ID

NO: 414)

CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAATAATAACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGAACATTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAACAACAACGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTAATAATAAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCCAATATTGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG

249 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASEDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNG
GKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

250.
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Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>BRCA1_Right TCAGGTT
CCGCCCCTAC
C_TAL/007/
011/019/024/
030/015/
017/022/029/
012/017/
022/027/015/
016/022/
JDS71/

( ‘TCAGGTTC
CGCCCCTACC!
disclosed

as SEQ ID

N: 415)

TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GRTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCGAATGGCGGCGGTAAGCAGGCGCTGGARA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAACATCGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCCAATA
TTGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGA
ACAATAATGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCCAACGGTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAACAACAACGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTAATAATAAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AACATCGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC

251 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQODHGLTPDQVVAIASNGGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

252.
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Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>BRCA2_Left TTAGACTT
AGGTAAGTAA TAL/
010/011/
019/021/
027/015/020/
021/029/
014/020/021/
026/014/
020/021/JDS70/
(‘TTAGACTT
AGGTAAGTAA'
disclosed

as SEQ ID

NO: 416)

GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCAAACGGAGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAATGGGGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCATCCCACGACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAATGGGGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGAACATTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAGCCATGATGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCCCACGAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCAAACGGA
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC

253 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKOA
LETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
QODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGRP

254.
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TALE REPEAT SEQUENCES

SEQ SEQ
D D
Target SEQEUNCE NO: SEQUENCE NO:
TTACACCGGAGCAAGT CGTGGCCATTGCAAGC ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
ARCATCGGTGGCARACAGGCTCTTGAGACGGT AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCCAATATTGGCGCTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCACATGACGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAATGGGGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCCAA
CGGTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAATAATAACGGTGGCAAAC
AGGCTCTTGAGACGCTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCCAACGGTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCCAATA
TTGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAATAATAACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCCAACGGTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCCAATATTGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAACATC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

>BRCA2_Right TAGTTTG GCTAGCaccATGGACTACAAAGACCATGACGG 255. ASTMDYKDHDGDYKDHDIDYKDDDKMAPKKKRKVGI 256.

TAGTTCTCCC TGATTATAAAGATCATGACATCGATTACAAGG HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
C_TAL/006/ ATGACGATGACAAGATGGCCCCCAAGAAGAAG VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
014/020/025/ AGGAAGGTGGGCATTCACCGCGGGGTACCTAT THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
030/014/ GGTGGACTTGAGGACACTCGGTTATTCGCAAC GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNTPDQV
020/021/029/ AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG VAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAI
015/020/ AGCACCGTCGCGCAACACCACGAGGCGCTTGT ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
022/030/012/ GGGGCATGGCTTCACTCATGCGCATATTGTCG GGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGG
017/022/ CGCTTTCACAGCACCCTGCGGCGCTTGGGACG KQALETVQRLLPVLCQODHGLTPDQVVAIASNGGGKQOA
JDs71/ GTGGCTGTCAAATACCAAGATATGATTGCGGC LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
(*TAGTTTGT CCTGCCCGAAGCCACGCACGAGGCAATTGTAG VORLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQR
AGTTCTCCCC/ GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP

disclosed CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

as SEQ ID
NO: 417)

>ERCC2_Left_TCCGGCCG
GCGCCATGA TAL/
007/012/

019/024/
027/012/019/
024/027/

TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCGAACATT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCCAACGGTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCGAATGGCGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCAAACGGAGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCCAA
CGGTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCCAACGGTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAG
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CAAACGGAGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGCATGACGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAGCCATGATGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCCCACGAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG

ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDRUTPDQ
VVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

257 . ASTMDYKDHDGDYKDRDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI

258.
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Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

014/017/022/
026/015/
034/JDS70/

( 'TCCGGCCG
GCGCCATGA'
disclosed

as SEQ ID
NO: 418)

>ERCC2 Right TAGCGAG
CGCGACCCC TAL/

AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCACATGACGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCATCCCACGACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAACAACAACGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAATAATAACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAATGGGGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTCTGACACCCGAAC
AGGTGGTCGCCATTGCTTCTAACATCGGAGGA
CGGCCAGCCTTGGAGTCCATCGTAGCCCAATT
GTCCAGGCCCGATCCCGCGTTGGCTGCGTTAA
CGAATGACCATCTGGTGGCGTTGGCATGTCTT
GGTGGACGACCCGCGCTCGATGCAGTCAAAAR
GGGTCTGCCTCATGCTCCCGCATTGATCAAAA
GAACCAACCGGCGGATTCCCGAGAGAACTTCC
CATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG

ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKOA
LETVQRLLPVLCQDRGLTPEQVVAIASHDGGKQALET
VORLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLC
QODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIG
GRPALESIVAQLSRPDPALAALTNDHLVALACLGGRP
ALDAVRGLPHAPALIKRTNRRIPERTSHRVAGS

259. ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL

260.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

006/014/
017/024/
026/014/017/
024/027/
014/016/022/
027/012/
JDS71/

( "TAGCGAGC
GCGACCCC!
disclosed

as SEQ ID
NO: 419)

ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCGAACATT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGCATGACGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAACAACAACGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAATAATAACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGAACATTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACACCCGAACAGGTGG
TCGCCATTGCTTCCCACGACGGAGGACGGCCA
GCCTTGGAGTCCATCGTAGCCCAATTGTCCAG
GCCCGATCCCGCGTTGGCTGCGTTAACGAATG
ACCATCTGGTGGCGTTGGCATGTCTTGGTGGA
CGACCCGCGCTCGATGCAGTCAAAAAGGGTCT
GCCTCATGCTCCCGCATTGATCAAAAGAACCA
ACCGGCGGATTCCCGAGAGAACTTCCCATCGA
GTCGCGGGATCC

VGHGETHARIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNIGGKQALETVQRLLPVLCQDHGLTPEQWATL

ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASH
DGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLP
VLCQDHGITPDQVVAIASHDGGKQALETVQRLLPVLC
QODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
HDGGRPALESIVAQLSRPDPALAALTNDHLVALACLG
GRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
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TALE REPEAT SEQUENCES

SEQ SEQ
iD iD
Target SEQEUNCE NO: SEQUENCE NO:
>FANCA_Left TAGGGCC GCTAGCaccATGGACTACAAAGACCATGACGG 261 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI 262.

AAGGCCATGT_TAL/
006/014/
019/022/
029/012/017/
021/026/
014/019/022/
027/011/
020/024/3JDS78/
( Y'TAGGCGCC
AAGGCCATGT'
disclosed

as SEQ ID

NO: 420)

TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCGAACATT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGAACAATAATGGGGGARA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCATCCCACGACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCGAACATTGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAATAATAACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCCAACGGTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAACAACAACGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAATGGG

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLC
QODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
D
NO: SEQUENCE

SEQ
iD
NO:

>FANCA_Right_TGGCCCG
AGGCGGAGTTC_TAL/
009/
014/017/022/
027/014/
016/024/029/
012/019/
024/026/014/
020/025/

JDS71/

( 'TGGCCCGA
GGCGGAGTTC'
disclosed

as SEQ ID

NO: 421)

GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGAACAATAAT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGCATGACGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCACATGACGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGAA
CATTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAACAACAACGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCATCCCACGACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAACAACA
ACGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTSTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAATAATAACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG

263 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASH
DGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQR
LLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

264.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>FANCC_Left_ TGAAGGGA
CATCACCTTT_TAL/
009/011/
016/024/
029/014/016/
022/026/
015/017/021/
027/012/
020/025/JDS78/
( ' TGAAGGGA
CATCACCTTT’
disclosed

as SEQ ID

NO: 422)

TAGCGATTGCGTCCAACGGTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCGAATGGCGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCCCACGAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGAACAATAAT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AACATCGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGAACATTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGAACAATAATGGGGGARA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGAA
CATTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCGAACATTGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCCAATA
TTGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG

265 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNIGGKALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

266.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>FANCC_Right TCTACTG
AATCTTGAGC_TAL/
007/015/
016/022/
030/014/016/
021/030/
012/020/025/
029/011/
034/JDS71/
('TCTACTGA
ATCTTGAGC’
disclosed

as SEQ ID

NO: 423)

ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCCAACGGTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCGAATGGCGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAATGGG
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AATGGGGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGAACATTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCAAACGGAGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGAA
CATTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCAAACGGAGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCATCCCACGACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA

267 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQODHGLTPDQVVAIASNGGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDG
GRPALESIVAQLSRPDPALAALTNDHLVALACLGGRP
ALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS

268.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>FANCG_Left_TCGGCCAC
CATGTCCC_T
AL/007/014/
019/022/027/
011/017/
022/026/015/
019/025/
027/012/3JDS71/
( *'TCGGCCAC
CATGTCCC’
disclosed

as SEQ ID

NO: 424

GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCCAACGGTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCGAATG
GCGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGA
ACAATAATGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTCTGACACCCGAAC
AGGTGGTCGCCATTGCTTCCCACGACGGAGGA
CGGCCAGCCTTGGAGTCCATCGTAGCCCAATT
GTCCAGGCCCGATCCCGCGTTGGCTGCGTTAA
CGAATGACCATCTGGTGGCGTTGGCATGTCTT
GGTGGACGACCCGCGCTCGATGCAGTCAAAAR
GGGTCTGCCTCATGCTCCCGCATTGATCAAAA
GAACCAACCGGCGGATTCCCGAGAGAACTTCC
CATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGATAACAATGGAGGGAAACAAGCATTGGA

GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCACATGACGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAACATCGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCGAACAATGGGGGAAAGCAAGCCC

269 . ASTMDYKDHDGDYKDHDIDYKDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKALETVQRLLPVLCQDHGLTPEQVVAI

ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKOA
LETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
HDGGRPALESIVAQLSRPDPALAALTNDHLVALACLG
GRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS

270.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>FANCG_Right TCCAGGC
AGCTGGAGCCC_TAL/ 007/
012/016/024/029/
012/016/024/027/
015/019/024/
026/014/017/022/JIDS71/
( 'TCCAGGCA

GCTGGAGCCC/

disclosed

as SEQ ID

NO:

425)

TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAG
GCCTGCACAAGTGGTCGCCATCGCCTCGAATG
GCGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACACCCGAACAGGTTG
TCGCCATTGCTTCCCACGACGGAGGACGGCCA
GCCTTGGAGTCCATCGTAGCCCAATTGTCCAG
GCCCGATCCCGCGTTGGCTGCGTTAACGAATG
ACCATCTGGTGGCGTTGGCATGTCTTGGTGGA
CGACCCGCGCTCGATGCAGTCAAAAAGGGTCT
GCCTCATGCTCCCGCATTGATCAAAAGAACCA
ACCGGCGGATTCCCGAGAGAACTTCCCATCGA
GTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGAACATTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGAACAATAATGGGGGARA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCATCCCACGACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGAA
CATTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAACAACAACGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC

271 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQR
LLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLP
VLCQDRGLTPDQVVAIASHDGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

272.
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TALE REPEAT SEQUENCES

SEQ SEQ
iD iD
Target SEQEUNCE NO: SEQUENCE NO:

AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAACAACA
ACGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAATAATAACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGCATGACGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAGCCATGATGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCCCACGAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

>JAK2_Left TCTGAAAAAGA GCTAGCaccATGGACTACAAAGACCATGACGG 273 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPEKRKVGI 274.
CTCTGCA _TAL/007/015/ TGATTATAAAGATCATGACATCGATTACAAGG HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL

019/021/ ATGACGATGACAAGATGGCCCCCAAGAAGAAG VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
026/011/016/ AGGAAGGTGGGCATTCACCGCGGGGTACCTAT THEANGVGKOWSGARALEALLTVAGELRGPPLQLDT

021/029/ GGTGGACTTGAGGACACTCGGTTATTCGCAAC GQLLKIAKRGGVTAVEAVHARNALTGAPLNLTPDQV

011/017/025/ AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
027/015/ AGCACCGTCGCGCAACACCACGAGGCGCTTGT ASNGGGKQALETVQRLLPVLCQAEGLTPDQVVAIANN
019/022/JDS70/ GGGGCATGGCTTCACTCATGCGCATATTGTCG NGGKQALETVQRLLPVLCQAHGLTPAQWATIASNIGG

(*TCTGAAAA CGCTTTCACAGCACCCTGCGGCGCTTGGGACG KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
AGACTCTGCA’ GTGGCTGTCAAATACCAAGATATGATTGCGGC LETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALET
disclosed CCTGCCCGAAGCCACGCACGAGGCAATTGTAG VORLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQR
as SEQ ID GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
NO: 426) CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT VLCQDRGLTPDQVVAIANNNGGKQALETVQRLLPVLC

TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AATGGGGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCCAATATTGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAACATCGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG

ODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQWATASNGGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKALETVQRLLPVLCQDHGLTPEQVVA
IASNGGGKQUETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHUTPAQVVAIASEDG
GKQALETVQRLLPVLCQDHGLTPENVAIASNIGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>JAK2_Right_ TCCATTTC
TGTCATCGTA_TAL/
007/012/
016/025/
030/015/017/
025/029/
015/017/021/
030/012/
019/025/JDS70/
(YTCCATTTC
TGTCATCGTA'
disclosed

as SEQ ID

NO: 427)

ACTCCCGATCAAGTTGTAGCGATTGCGTCGAA
CATTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAACATCGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCGAATG
GCGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAATGGGGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAGCCATGATGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAACATC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGAACATTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCGAATGGCGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC

275 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGG
KQALETVQRLLPVLCQODHGLTPDQVVAIASNGGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLIPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVORLLPVLCQDHGLTPEQVVAIASNIGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

276.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>KRAS_Left TGAAAATGA
CTGAATATA_TAL/
009/011/
016/021/
026/015/019/
021/027/
015/019/021/
026/015/
016/025/JDS70/
( \'TGAARATG
ACTGAATATA'
disclosed

as SEQ ID

NO: 428)

TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCAAACGGAGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAATGGGGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCGAATGGCGGCGGTAAGCAGGCGCTGGARA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCCAATA
TTGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CAAACGGAGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCGAATGGCGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAACATC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGAACAATAAT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AACATCGGTGGCAAACAGGCTCTTGAGACGGT

277 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALET
VORLLPVLCQAHLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQ
VVATASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

278.
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TALE REPEAT SEQUENCES

Target

SEQ
D
SEQEUNCE NO:

SEQUENCE

SEQ
iD
NO:

>KRAS_Right_ TTGCCTAC

GCCACCAGC_TAL/
010/014/
017/022/
030/011/017/
024/027/
012/016/022/
027/011/
034/JDS71/
(*TTGCCTAC
GCCACCAGC’
disclosed

as SEQ ID
NO: 429)

TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGAACATTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCCAATATTGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAATGGGGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCCAATA
TTGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAATGGGGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGAACATTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCGAATGGCGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAACATC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG 279.

TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA

ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI
HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQOMIAALPEA
THEATVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNGGGNALETVQRLLPVLCQDHGLTPEQVVAI

ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASH
DGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQODHGLTPDQVVAIASNGGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPLC

ODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLT

280.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>MYC_Left TGCTTAGACG
CTGGATTT TAL/
009/012/
020/025/026/
014/016/
022/029/012/
020/024/
029/011/020/
025/JDs78/
(*TGCTTAGA
CGCTGGATTT

ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCAAACGGA
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGCATGACGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCAAACGGAGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAACATCGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAACAACAACGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCATCCCACGACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGAACATTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTCTGACACCCGAAC
AGGTGGTCGCCATTGCTTCCCACGACGGAGGA
CGGCCAGCCTTGGAGTCCATCGTAGCCCAATT
GTCCAGGCCCGATCCCGCGTTGGCTGCGTTAA
CGAATGACCATCTGGTGGCGTTGGCATGTCTT
GGTGGACGACCCGCGCTCGATGCAGTCAAAAR
GGGTCTGCCTCATGCTCCCGCATTGATCAAAA
GAACCAACCGGCGGATTCCCGAGAGAACTTCC
CATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG

PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDG
GRPALESIVAQLSRPDPALAALTNDHLVALACLGGRP
ALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS

281. ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
GGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQR

282.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

disclosed
as SEQ ID
NO: 430)

>MYC_Right TTCGGTGCT
TACCTGGTT_TAL/
010/012/

019/024/

GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGAACAATAAT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCCAACGGTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCGAATGGCGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGAA
CATTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCATCCCACGACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCCAACGGTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAACAACA
ACGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGA
ACAATAATGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCCAACGGTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCGAATGGCGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAATGGG
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT

LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLT
PAQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

283 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT

284.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

030/014/017/
025/030/
011/017/022/
030/014/
019/025/JDS78/
( *TTCGGTGC
TTACCTGGTT'
disclosed

as SEQ ID

NO: 431)

GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCAAACGGA
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCAAACGGAGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCGAATGGCGGCGGTAAGCAGGCGCTGGARA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCAAACGGAGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAACATCGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CAAACGGAGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAATAATAACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCGAATGGCGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAATGGG
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA

GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQODHGLTPDQVVAIASNGGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVA
IANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS
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67
-continued
TALE REPEAT SEQUENCES
SEQ SEQ
D D
Target SEQEUNCE NO: SEQUENCE NO:
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC
>PTEN Left TCCCAGACA GCTAGCaccATGGACTACAAAGACCATGACGG 285. ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI 286 .

TGAGAGCC_TAL/
007/012/
017/021/029/
011/017/
021/030/014/
016/022/
026/014/032/
JDS71/

( 'TCCCAGAC
ATGACAGCC’
disclosed

as SEQ ID
NO: 432)

TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGCATGACGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCCAATATTGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGAACAATAATGGGGGARA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAACATCGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCAAACGGAGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAATAATAACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGAACATTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAATAATAACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGCATGACGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTCTGACACCCGAAC
AGGTGGTCGCCATTGCTTCCCACGACGGAGGA
CGGCCAGCCTTGGAGTCCATCGTAGCCCAATT

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASH
DGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGG
KQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLC
QODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDG
GRPALESIVAQLSRPDPALAALTNDHLVALACLGGRP
ALDAVKKGLPHAPALIKRTNRRIPERTSHRVAGS
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68

-continued

TALE REPEAT SEQUENCES

SEQ SEQ

D D

Target SEQEUNCE SEQUENCE NO:
GTCCAGGCCCGATCCCGCGTTGGCTGCGTTAA
CGAATGACCATCTGGTGGCGTTGGCATGTCTT
GGTGGACGACCCGCGCTCGATGCAGTCAARRA
GGGTCTGCCTCATGCTCCCGCATTGATCARRA
GAACCAACCGGCGGATTCCCGAGAGAACTTCC

CATCGAGTCGCGGGATCC
>PTEN Right TCCTTTTG GCTAGCaccATGGACTACAAAGACCATGACGG 287. ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI —288.

TTTCTGCTAA_TAL/
007/012/
020/025/
030/015/019/
025/030/
015/017/025/
029/012/
020/021/JDS70/
('TCCTTTTG
TTTCTGCTAA'
disclosed

as SEQ ID

NO: 433)

TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCCAACGGTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCTCGAATGGCGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCAAACGGAGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAATGGGGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCGAATGGCGGCGGTAAGCAGGCGCTGGARA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCAAACGGAGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCGAATG
GCGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGA
ACAATAATGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCCAACGGTGGAGGGAAACAA

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
GGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGG
KQALETVQRLLPVLCQODHGLTPDQVVAIASNGGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALET
VORLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS
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-continued

Sep. 18,2014

TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>TP53_Left_TTGCCGTCC
CAAGCAATG_TAL/
010/014/
017/022/
029/015/017/
022/027/
011/016/024/
027/011/
016/025/JDS74/
( *TTGCCGTC
CCAAGCAATG'
disclosed

as SEQ ID

NO: 434)

GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCCAATATTGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAACATC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCAAACGGA
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGCATGACGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGAACAATAATGGGGGARA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAATGGGGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGCA
TGACGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAACATCGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGAACATTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAACAACA
ACGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT

289 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASH
DGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALET
VORLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
PAQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

290.
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-continued

Sep. 18,2014

TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>TP53_Right TGTTCAAT
ATCGTCCGGG_TAL/
009/015/
020/022/
026/011/020/
021/030/
012/019/025/
027/012/
019/024/JDS74/
( 'TGTTCAAT
ATCGTCCGGG’
disclosed

as SEQ ID

NO: 435)

CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGAACATTGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCGAATGGCGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTAATAATAAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGAACAATAAT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AATGGGGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCCAACGGTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAACATCGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCCAA
CGGTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCAAACGGAGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCATCCCACGACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA

291 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
GGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNG
GKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

292.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>XPA Left TGGGCCAGAG
ATGGCGGC_TAL/
009/014/
019/022/027/
011/019/
021/029/011/
020/024/
029/012/019/
024/JDS71/

( 'TGGGCCAG
AGATGGCGGC
disclosed

as SEQ ID

NO: 436)

TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCTCGAATG
GCGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAACAACAACGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTAATAATAAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGAACAATAAT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAAT
AATAACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGAATAACAATGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCACATGACGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAGCAACATCGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CTCCAATATTGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG

293 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKOA
LETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALET
VORLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLP
VLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLT
PAQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

294.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>XPA_Right_ TAAAGCCGC
CGCCTCCGG_TAL/
006/011/
016/024/
027/012/019/
022/027/
014/017/022/
030/012/
017/024/3JDS74/
( 'TAAAGCCG
CCGCCTCCGG!
disclosed

as SEQ ID

NO: 437)

GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGAACAATAATGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAACATCGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCCAACGGTGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAACAACA
ACGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGA
ACAATAATGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAACAACAACGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCCCACGAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCGAACATT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCAAGC
AACATCGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGAACATTGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAACAACAACGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCACATGACGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCATCCCACGACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC

295 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASNIGGKQALETVQPLLPVLCQDHGLTPEQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASN
IGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKOA
LETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALET
VORLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLC
QODHGLPEVVAIANNNGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNG
GKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNPRIPERTSHRVAGS

296.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>XPC_Left_TGCCCAGACA
AGCAACAT TAL/
009/012/
017/022/026/
014/016/
022/026/011/
019/022/
026/011/017/
021/JDS78/

( 'TGCCCAGA
CAAGCAACAT'
disclosed

as SEQ ID

NO: 438)

TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAATAATAACGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CAAACGGAGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGCATGACGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAACAACAACGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTAATAATAAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGAACAATAAT
GGGGGAAAGCAAGCCCTGGAAACCGTGCAAAG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCC
TTACACCGGAGCAAGTCGTGGCCATTGCATCC
CACGACGGTGGCAAACAGGCTCTTGAGACGGT
TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGCATGACGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC

297 . ASTMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASH
DGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALET
VORLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQR
LLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVA
IASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIG
GKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGRP
ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

298.
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TALE REPEAT SEQUENCES

Target

SEQEUNCE

SEQ
iD
NO:

SEQUENCE

SEQ
iD
NO:

>XPC_Right_ TCCCGCGG
CTCCCCGCC_TAL/
007/012/
017/022/
029/012/019/
024/027/
015/017/022/
027/012/
019/022/JDS71/
('TCCCCGCG
GCTCCCCaee!
disclosed

as SEQ ID

NO: 439)

GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGTCGAACATTGGGGGAAA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCAAATAATAACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGTCGAA
CATTGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGACAAGTGGTCGCCATCGC
CAGCCATGATGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCGAACATTGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAACATCGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGAATAACAATGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CGAACATTGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCAAGCAACATCGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGTCGCATGACGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCTCCAATATTGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCTAATGGG
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC

GCTAGCaccATGGACTACAAAGACCATGACGG
TGATTATAAAGATCATGACATCGATTACAAGG
ATGACGATGACAAGATGGCCCCCAAGAAGAAG
AGGAAGGTGGGCATTCACCGCGGGGTACCTAT
GGTGGACTTGAGGACACTCGGTTATTCGCAAC
AGCAACAGGAGAAAATCAAGCCTAAGGTCAGG
AGCACCGTCGCGCAACACCACGAGGCGCTTGT
GGGGCATGGCTTCACTCATGCGCATATTGTCG
CGCTTTCACAGCACCCTGCGGCGCTTGGGACG
GTGGCTGTCAAATACCAAGATATGATTGCGGC
CCTGCCCGAAGCCACGCACGAGGCAATTGTAG
GGGTCGGTAAACAGTGGTCGGGAGCGCGAGCA
CTTGAGGCGCTGCTGACTGTGGCGGGTGAGCT
TAGGGGGCCTCCGCTCCAGCTCGACACCGGGTC
AGCTGCTGAAGATCGCGAAGAGAGGGGGAGTA
ACAGCGGTAGAGGCAGTGCACGCCTGGCGCAA
TGCGCTCACCGGGGCCCCCTTGAACCTGACCC
CAGACCAGGTAGTCGCAATCGCGTCACATGAC

299 . ASTMDYKDHDGDYKDHDIDYKDDDKMAPKKKRKVGI

HRGVPMVDLRTLGYSQQQQEKIKPKVASTVAQHHEAL
VGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEA
THEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDT
GQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQV
VAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASH
DGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQOA
LETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALET
VORLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLC
ODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLT
PAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHLTPEQVVA

IASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAN

300.
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-continued

TALE REPEAT SEQUENCES

SEQ SEQ
D D
Target SEQEUNCE NO: SEQUENCE NO:
GGGGGAAAGCAAGCCCTGCGARACCGTGCARAG NNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDG
GTTGTTGCCGGTCCTTTGTCAAGACCACGGCT GKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGRP
TTACACCGGAGCAAGTCGTGGCCATTGCATCC ALESIVAQLSRPDPALAALTNDHLVALACLGGRPALD
CACGACGGTGGCARACAGGCTCTTGAGACGGT AVKKGLPHAPALIKRTNRRIPERTSHRVAGS

TCAGAGACTTCTCCCAGTTCTCTGTCAAGCCC
ACGGGCTGACTCCCGATCAAGTTGTAGCGATT
GCGTCGCATGACGGAGGGAAACAAGCATTGGA
GACTGTCCAACGGCTCCTTCCCGTGTTGTGTC
AAGCCCACGGTTTGACGCCTGCACAAGTGGTC
GCCATCGCCAGCCATGATGGCGGTAAGCAGGC
GCTGGAAACAGTACAGCGCCTGCTGCCTGTAC
TGTGCCAGGATCATGGACTGACCCCAGACCAG
GTAGTCGCAATCGCGAACAATAATGGGGGARA
GCAAGCCCTGGAAACCGTGCAAAGGTTGTTGC
CGGTCCTTTGTCAAGACCACGGCCTTACACCG
GAGCAAGTCGTGGCCATTGCATCCCACGACGG
TGGCAAACAGGCTCTTGAGACGGTTCAGAGAC
TTCTCCCAGTTCTCTGTCAAGCCCACGGGCTG
ACTCCCGATCAAGTTGTAGCGATTGCGAATAA
CAATGGAGGGAAACAAGCATTGGAGACTGTCC
AACGGCTCCTTCCCGTGTTGTGTCAAGCCCAC
GGTTTGACGCCTGCACAAGTGGTCGCCATCGC
CAACAACAACGGCGGTAAGCAGGCGCTGGARAA
CAGTACAGCGCCTGCTGCCTGTACTGTGCCAG
GATCATGGACTGACCCCAGACCAGGTAGTCGC
AATCGCGTCACATGACGGGGGAAAGCAAGCCC
TGGAAACCGTGCAAAGGTTGTTGCCGGTCCTT
TGTCAAGACCACGGCCTTACACCGGAGCAAGT
CGTGGCCATTGCAAGCAATGGGGGTGGCAAAC
AGGCTCTTGAGACGGTTCAGAGACTTCTCCCA
GTTCTCTGTCAAGCCCACGGGCTGACTCCCGA
TCAAGTTGTAGCGATTGCGTCGCATGACGGAG
GGAAACAAGCATTGGAGACTGTCCAACGGCTC
CTTCCCGTGTTGTGTCAAGCCCACGGTTTGAC
GCCTGCACAAGTGGTCGCCATCGCCAGCCATG
ATGGCGGTAAGCAGGCGCTGGAAACAGTACAG
CGCCTGCTGCCTGTACTGTGCCAGGATCATGG
ACTGACCCCAGACCAGGTAGTCGCAATCGCGT
CACATGACGGGGGAAAGCAAGCCCTGGAAACC
GTGCAAAGGTTGTTGCCGGTCCTTTGTCAAGA
CCACGGCCTTACACCGGAGCAAGTCGTGGCCA
TTGCATCCCACGACGGTGGCAAACAGGCTCTT
GAGACGGTTCAGAGACTTCTCCCAGTTCTCTG
TCAAGCCCACGGGCTGACTCCCGATCAAGTTG
TAGCGATTGCGAATAACAATGGAGGGAAACAA
GCATTGGAGACTGTCCAACGGCTCCTTCCCGT
GTTGTGTCAAGCCCACGGTTTGACGCCTGCAC
AAGTGGTCGCCATCGCCAGCCATGATGGCGGT
AAGCAGGCGCTGGAAACAGTACAGCGCCTGCT
GCCTGTACTGTGCCAGGATCATGGACTGACAC
CCGAACAGGTGGTCGCCATTGCTTCCCACGAC
GGAGGACGGCCAGCCTTGGAGTCCATCGTAGC
CCAATTGTCCAGGCCCGATCCCGCGTTGGCTG
CGTTAACGAATGACCATCTGGTGGCGTTGGCA
TGTCTTGGTGGACGACCCGCGCTCGATGCAGT
CAAARAAGGGTCTGCCTCATGCTCCCGCATTGA
TCAAAAGAACCAACCGGCGGATTCCCGAGAGA
ACTTCCCATCGAGTCGCGGGATCC
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Other Embodiments

[0237] A number of embodiments of the invention have
been described. Nevertheless, it will be understood that vari-
ous modifications may be made without departing from the
spirit and scope of the invention. Accordingly, other embodi-
ments are within the scope of the following claims.

Sep. 18,2014

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 439

<210> SEQ ID NO 1

<211> LENGTH: 2710

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 1

tcgegegttt cggtgatgac ggtgaaaacce tctgacacat gcagcetccceg
cagcttgtet gtaageggat gecgggagea gacaageccg tcagggegeg
ttggcegggty teggggetgg cttaactatg cggcatcaga gcagattgta
accatatgcg gtgtgaaata ccgcacagat gegtaaggag aaaataccgce
attcgecatt caggectgege aactgttggg aagggegate ggtgegggece
tacgccaget ggcgaaaggg ggatgtgetg caaggegatt aagttgggta
tttcccagte acgacgttgt aaaacgacgg ccagtgaatt cgagetceggt
tgcatctaga tatcggatce cgggecegte gactgcagag gectgcatge
taatcatggt catagectgtt tcctgtgtga aattgttatce cgctcacaat
atacgagccg gaagcataaa gtgtaaagec tggggtgect aatgagtgag
ttaattgegt tgcgetcact geccgettte cagtegggaa acctgtegtg
taatgaatcg gccaacgege ggggagagge ggtttgegta ttgggegete
tcgetcactyg actegetgeg cteggtegtt cggetgegge gageggtate
aaggcggtaa tacggttate cacagaatca ggggataacg caggaaagaa
aaaggccage aaaaggccag gaaccgtaaa aaggecgegt tgetggegtt
ctcegecccee ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg
acaggactat aaagatacca ggegtttcee cctggaaget ccectegtgeg
ccgacectge cgettacegg atacctgtece gectttetee cttegggaag
tctcataget cacgetgtag gtatctecagt teggtgtagg tegttegete
tgtgtgcacg aacccccegt tcageccgac cgetgegect tatceggtaa
gagtccaace cggtaagaca cgacttatcg ccactggcag cagccactgg
agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggece
tacactagaa gaacagtatt tggtatctge getctgetga agccagttac
agagttggta gctcttgate cggcaaacaa accaccgetg gtageggtgg
tgcaagcage agattacgeg cagaaaaaaa ggatctcaag aagatccttt
acggggtetyg acgctcagtg gaacgaaaac tcacgttaag ggattttggt

tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa

gagacggtca
tecagegggtyg
ctgagagtge
atcaggcgec
tettegetat
acgccagggt
acctcgcgaa
aagcttggeg
tccacacaac
ctaactcaca
ccagctgeat
ttcegettee
agctcactca
catgtgagca
tttccatagyg
gcgaaacceg
ctctectgtt
cgtggegett
caagctggge
ctategtett
taacaggatt
taactacggce
ctteggaaaa
tttettegtt
gatcttttet
catgagatta

atcaatctaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc 1680
tcagcgatct gtctattteg ttcatccata gttgcctgac tcccegtcegt gtagataact 1740
acgatacggg agggcttacc atctggeccce agtgctgcaa tgataccgeyg agagccacge 1800
tcaccggcete cagatttatc agcaataaac cagccageceyg gaagggccga gcgcagaagt 1860
ggtcctgcaa ctttatccge cteccatccag tcectattaatt gttgccecggga agctagagta 1920
agtagttcge cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg 1980
tcacgctegt cgtttggtat ggcttcatte agctccggtt cccaacgatce aaggcgagtt 2040
acatgatccce ccatgttgtg caaaaaagcg gttagctect tecggtcecctece gatcgttgte 2100
agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca taattctcectt 2160
actgtcatgc catccgtaag atgcttttct gtgactggtg agtactcaac caagtcattce 2220
tgagaatagt gtatgcggcg accgagttgce tcttgcecegg cgtcaatacg ggataatacc 2280
gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa 2340
ctctcaagga tcttaccget gttgagatce agttcgatgt aacccactcg tgcacccaac 2400
tgatcttcag catcttttac tttcaccage gtttctgggt gagcaaaaac aggaaggcaa 2460
aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttectt 2520
tttcaatatt attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa 2580
tgtatttaga aaaataaaca aataggggtt ccgcgcacat ttccccgaaa agtgccacct 2640
gacgtctaag aaaccattat tatcatgaca ttaacctata aaaataggcg tatcacgagg 2700
ccetttegte 2710
<210> SEQ ID NO 2
<211> LENGTH: 34
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 2

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
1 5 10 15

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
20 25 30

His Gly

<210> SEQ ID NO 3

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 3

Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
1 5 10 15

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
20 25 30

His Gly
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<210> SEQ ID NO 4

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide
<400> SEQUENCE: 4

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
1 5 10 15

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
20 25 30

His Gly

<210> SEQ ID NO 5

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide
<400> SEQUENCE: 5

Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
1 5 10 15

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
20 25 30

His Gly

<210> SEQ ID NO 6

<211> LENGTH: 102

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 6

ctgaccccag accaggtagt cgcaatcgeg tcgaacattg ggggaaagca agecctggaa

accgtgcaaa ggttgttgee ggtectttgt caagaccacg gce

<210> SEQ ID NO 7

<211> LENGTH: 102

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

102

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 7

cttacaccgyg agcaagtcgt ggccattgeca agcaacateg gtggcaaaca ggcetcettgag

acggttcaga gacttcteee agttetetgt caageccacyg gg

<210> SEQ ID NO 8

<211> LENGTH: 102

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

102

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
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<400> SEQUENCE: 8
ctgactcceg atcaagttgt agcgattgeg tcgaacattyg gagggaaaca agcattggag 60
actgtccaac ggcteccttee cgtgttgtgt caagcccacg gt 102
<210> SEQ ID NO 9
<211> LENGTH: 102
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide
<400> SEQUENCE: 9
ttgacgcctyg cacaagtggt cgccatcgece tecaatattyg geggtaagca ggcgetggaa 60
acagtacagc gcctgctgece tgtactgtge caggatcatg ga 102
<210> SEQ ID NO 10
<211> LENGTH: 3269
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide
<220> FEATURE:
<221> NAME/KEY: modified_base
<222> LOCATION: (1483)..(1491
<223> OTHER INFORMATION: a, ¢, t, g, unknown or other
<400> SEQUENCE: 10
gacggatcgyg gagatctccee gatccectat ggtcegactcet cagtacaatc tgcetcectgatg 60
ccgecatagtt aagccagtat ctgctcectg cttgtgtgtt ggaggtceget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctge 180
ttagggttag gcgttttgceg ctgcttegeg atgtacggge cagatatacyg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttceg cgttacataa cttacggtaa atggcccgece tggctgaccyg cccaacgace 360
ccegeccatt gacgtcaata atgacgtatg tteccatagt aacgccaata gggactttce 420
attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgce aagtacgccc cctattgacg tcaatgacgg taaatggecce gcectggeatt 540
atgcccagta catgacctta tgggactttce ctacttggea gtacatctac gtattagtca 600
tcgetattac catggtgatg cggttttgge agtacatcaa tgggcegtgga tageggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttyg ttttggcace 720
aaaatcaacg ggactttcca aaatgtcgta acaactcege cccattgacyg caaatgggceg 780
gtaggcegtgt acggtgggag gtctatataa gcagagetct ctggctaact agagaaccca 840
ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gctggctage 900
accatggact acaaagacca tgacggtgat tataaagatc atgacatcga ttacaaggat 960

gacgatgaca agatggcccc caagaagaag aggaaggtgg gcattcaccyg cggggtacct 1020

atggtggact tgaggacact cggttattcg caacagcaac aggagaaaat caagcctaag 1080

gtcaggagca ccgtcgecgca acaccacgag gcgcttgtgg ggcatggett cactcatgeg 1140

catattgtcg cgctttcaca gcaccctgceg gcgettggga cggtggctgt caaataccaa 1200
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gatatgattg cggccctgce cgaagccacg cacgaggcaa ttgtaggggt cggtaaacag 1260
tggtcgggag cgcgagcact tgaggcgctg ctgactgtgg cgggtgaget tagggggect 1320
cegetecage tcgacaccgg gecagetgetg aagatcgega agagaggggyg agtaacageg 1380
gtagaggcag tgcacgcctg gcgcaatgeg ctcaccgggg cecccttgaa cagagacgat 1440
taatgcgtct cgctgacacce cgaacaggtg gtcgccattg ctnnnnnnnn nggaggacgg 1500
ccagccttgg agtccategt agcccaattg tccaggeccg atcccgegtt ggctgcegtta 1560
acgaatgacc atctggtggc gttggcatgt cttggtggac gacccgcgcet cgatgcagtce 1620
aaaaagggtc tgcctcatge tcecccgcattg atcaaaagaa ccaaccggceg gattcccgag 1680
agaacttcce atcgagtcge gggatcccaa ctagtcaaaa gtgaactgga ggagaagaaa 1740
tctgaacttc gtcataaatt gaaatatgtg cctcatgaat atattgaatt aattgaaatt 1800
gccagaaatt ccactcagga tagaattctt gaaatgaagg taatggaatt ttttatgaaa 1860
gtttatggat atagaggtaa acatttgggt ggatcaagga aaccggacgg agcaatttat 1920
actgtcggat ctcctattga ttacggtgtg atcgtggata ctaaagctta tagcggaggt 1980
tataatctgce caattggcca agcagatgaa atgcaacgat atgtcgaaga aaatcaaaca 2040
cgaaacaaac atatcaaccc taatgaatgg tggaaagtct atccatcttce tgtaacggaa 2100
tttaagtttt tatttgtgag tggtcacttt aaaggaaact acaaagctca gcttacacga 2160
ttaaatcata tcactaattg taatggagct gttcttagtg tagaagagct tttaattggt 2220
ggagaaatga ttaaagccgg cacattaacc ttagaggaag tcagacggaa atttaataac 2280
ggcgagataa acttttaagg gcccttcgaa ggtaagccta tceccctaaccce tctecteggt 2340
ctcgattcecta cgcgtaccgg tcatcatcac catcaccatt gagtttaaac ccgctgatca 2400
gcctegactyg tgccttcectag ttgccageca tectgttgttt gecccteccce cgtgecttece 2460
ttgaccctgg aaggtgccac tcccactgte ctttectaat aaaatgagga aattgcatcg 2520
cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga cagcaagggyg 2580
gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat ggcttctgag 2640
gcggaaagaa ccagetgggg ctctaggggg tatccecacyg cgecctgtag cggegcatta 2700
agcgcggegg gtgtggtggt tacgcgcage gtgaccgcta cacttgccag cgccctageg 2760
ccegetectt tegetttett cecttecttt ctegecacgt tegecggcett tecccegtcaa 2820
gctctaaate ggggcatcce tttagggttce cgatttagtg ctttacggca cctecgacccce 2880
aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata gacggttttt 2940
cgccctttga cgttggagte cacgttettt aatagtggac tecttgttcca aactggaaca 3000
acactcaacc ctatctcggt ctattctttt gatttataag ggattttggg gatttcggcece 3060
tattggttaa aaaatgagct gatttaacaa aaatttaacg cgaattaatt ctgtggaatg 3120
tgtgtcagtt agggtgtgga aagtccccag gctceccccagg caggcagaag tatgcaaagce 3180
atgcatctca attagtcagc aaccaggtgt ggaaagtccc caggctcccce agcaggcaga 3240
agtatgcaaa gcatgcatct caattagtc 3269

<210> SEQ ID NO 11
<211> LENGTH: 3178
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 11

agcaaccata gtccegecce taactcegece catcccegece ctaactcege ccagttecge 60
ccattecteeg ccccatgget gactaatttt ttttatttat gcagaggecyg aggecgecte 120
tgcctetgag ctattccaga agtagtgagg aggetttttt ggaggcctag gettttgcaa 180
aaagctcceg ggagettgta tatccatttt cggatctgat cagcacgtgt tgacaattaa 240
tcatcggcat agtatatcgg catagtataa tacgacaagg tgaggaacta aaccatggcce 300
aagcctttgt ctcaagaaga atccacccte attgaaagag caacggctac aatcaacagce 360
atccecatcet ctgaagacta cagcgtegece agegcagete tcetctagega cggecgeate 420
ttcactggtyg tcaatgtata tcattttact gggggacctt gtgcagaact cgtggtgctg 480
ggcactgetyg ctgcectgcegge agcetggcaac ctgacttgta tegtcegegat cggaaatgag 540
aacaggggca tcttgageccce ctgcggacgg tgtcgacagyg tgcttctega tetgeatcct 600
gggatcaaag cgatagtgaa ggacagtgat ggacagccga cggcagttgg gattcgtgaa 660
ttgctgcccet ctggttatgt gtgggaggge taagcactte gtggccgagyg agcaggactg 720
acacgtgcta cgagatttcg attccaccge cgecttctat gaaaggttgg gctteggaat 780
cgttttceegg gacgecgget ggatgatcect ccagegeggyg gatctcatge tggagttett 840
cgceccaccee aacttgttta ttgcagetta taatggttac aaataaagca atagcatcac 900
aaatttcaca aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat 960

caatgtatct tatcatgtct gtataccgtc gacctctage tagagcttgg cgtaatcatg 1020
gtcatagctg tttecctgtgt gaaattgtta tccgctcaca attccacaca acatacgagce 1080
cggaagcata aagtgtaaag cctggggtgc ctaatgagtg agctaactca cattaattgc 1140
gttgcgctceca ctgccecgett tcecagteggg aaacctgteg tgccagectgce attaatgaat 1200
cggccaacgce gcggggagag gceggtttgeg tattgggege tecttececgett cctegcetcac 1260
tgactcgetg cgcteggteg tteggcetgceg gcgagcggta tcagctcact caaaggcggt 1320
aatacggtta tccacagaat caggggataa cgcaggaaag aacatgtgag caaaaggcca 1380
gcaaaaggcc aggaaccgta aaaaggccgce gttgectggeg tttttcecata ggctceccgecce 1440
ccctgacgag catcacaaaa atcgacgetce aagtcagagyg tggcgaaacce cgacaggact 1500
ataaagatac caggcgtttc cccctggaag ctecectegtg cgctcectectg ttecgaccect 1560
gccgettace ggatacctgt ccgectttet cecctteggga agegtggegce tttetcaatg 1620
ctcacgcetgt aggtatctca gttcggtgta ggtegttege tccaagctgg getgtgtgcea 1680
cgaaccceccce gttcagceceg accgcetgcege cttatceggt aactatcgte ttgagtcecaa 1740
cceggtaaga cacgacttat cgccactgge agcagccact ggtaacagga ttagcagage 1800
gaggtatgta ggcggtgcta cagagttctt gaagtggtgg cctaactacg gctacactag 1860
aaggacagta tttggtatct gecgctctgct gaagccagtt accttcggaa aaagagttgg 1920
tagctcttga tccggcaaac aaaccaccgce tggtageggt ggtttttttg tttgcaagca 1980
gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggtce 2040

tgacgctcag tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag 2100
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gatcttcace tagatccttt taaattaaaa
tgagtaaact tggtctgaca gttaccaatg
ctgtctattt cgttcateca tagttgectg
ggagggctta ccatctggec ccagtgctge
tccagattta tcagcaataa accagccagce
aactttatce gectecatce agtctattaa
gccagttaat agtttgcegca acgttgttge
gtegtttggt atggettcat tcagctcegyg
cceccatgttyg tgcaaaaaag cggttagete
gttggcegea gtgttatcac tcatggttat
gecatcegta agatgetttt ctgtgactgg
gtgtatgegg cgaccgagtt getcettgece
tagcagaact ttaaaagtge tcatcattgg
gatcttaccg ctgttgagat ccagttcgat
agcatctttt actttcacca gegtttetgg
aaaaaaggga ataagggcga cacggaaatg
ttattgaagc atttatcagg gttattgtet
gaaaaataaa caaatagggg ttccgegcac
<210> SEQ ID NO 12

<211> LENGTH: 111

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

atgaagtttt

cttaatcagt

actccecegte

aatgataccg

cggaagggcc

ttgttgcegy

cattgctaca

ttcccaacga

ctteggtect

ggcagcactyg

tgagtactca

ggcgtcaata

aaaacgttct

gtaacccact

gtgagcaaaa

ttgaatactc

catgagcgga

atttcccega

aaatcaatct aaagtatata

gaggcaccta tctcagegat

gtgtagataa ctacgatacg

cgagacccac gctcaccgge

gagegecagaa gtggtcectge

gaagctagag taagtagttce

ggcategtgg tgtcacgete

tcaaggcgag ttacatgatc

ccgategttyg tcagaagtaa

cataattcte ttactgtcat

accaagtcat tctgagaata

cgggataata ccgcgecaca

tcggggcgaa aactctcaag

cgtgcaccca actgatctte

acaggaaggc aaaatgccge

atactcttce tttttcaata

tacatatttg aatgtattta

aaagtgccac ctgacgtce

ctacggegtyg cagtgettca gecgetacce cgaccacatg aagcagcacg acttcttcaa

gtcegecatyg cccgaagget acgtccagga gegcaccate ttettcaagg a

<210> SEQ ID NO 13

<211> LENGTH: 108

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

ctacggegtyg cagtgettcea gecgetacce cgacatgaag cagcacgact tcttcaagte

cgccatgece gaaggctacg tccaggageg caccatctte ttcaagga

<210> SEQ ID NO 14

<211> LENGTH: 95

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

ctacggegtyg cagtgettca gecgaageag cacgacttet tcaagtcege catgeccgaa

ggctacgtcee aggagcgcac catcttette

<210> SEQ ID NO 15
<211> LENGTH: 90
<212> TYPE: DNA

aagga

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3178

60

111

60

108

60

95
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

ctacggegtyg cagtgettca gecgetacga cttettcaag tecgecatge ccgaaggceta
cgtccaggag cgcaccatct tcttcaagga

<210> SEQ ID NO 16
<211> LENGTH: 89

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: modified_base
<222> LOCATION: (61)..(61)

<223> OTHER INFORMATION: a, ¢, t, g, unknown or other

<400> SEQUENCE: 16

ctacggegtyg cagtgcttca geccgcacgac ttettcecagt cegecatgece cgaaggctac
nteccaggage gcaccatctt cttcaagga

<210> SEQ ID NO 17

<211> LENGTH: 80

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

ctacggegtyg cagtgcttca gcacttcaag tcecgecatge ccgaaggcta cgtccaggag
cgcaccatct tcttcaagga

<210> SEQ ID NO 18

<211> LENGTH: 78

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

ctacggegtyg cagcacgact tcttcaagte cgecatgece gaaggctacyg tccaggagceg
caccatctte ttcaagga

<210> SEQ ID NO 19

<211> LENGTH: 78

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

ctacggegtyg cagcacgact tcttcaagte cgecatgece gaaggetacg tccaggageg

caccatctte ttcaagga

<210>
<211>
<212>
<213>

SEQ ID NO 20

LENGTH: 60

TYPE: DNA

ORGANISM: Homo sapiens

<400> SEQUENCE: 20

ctacggegtyg cagtgettge ccgaaggeta cgtccaggag cgcaccatct tcettcaagga

<210> SEQ ID NO 21

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

60

90

60

89

60

80

60

78

60

78

60
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<400> SEQUENCE: 21

ctacggegtyg cagtgettea gecgetacgt ccaggagege accatcttet tcaagga

<210> SEQ ID NO 22
<211> LENGTH: 51
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

ctacgccatyg cccgaagget acgtccagga gegcaccate ttcettcaagg a

<210> SEQ ID NO 23
<211> LENGTH: 27
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23
ctacggegtyg cagtgettet
<210> SEQ ID NO 24

<211> LENGTH: 113
<212> TYPE: DNA

tcaagga

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

ctacggegtyg cagtgettca gecgetacce cgacaccaca tgaagcagca cgacttette

aagtccgeca tgcccgaagg ctacgtecag gagegcacca tcettcettcaa gga

<210> SEQ ID NO 25
<211> LENGTH: 2328
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide
<400> SEQUENCE: 25
tctagageta gcaccatgga

gattacaagg atgacgatga

cgeggggtac ctatggtgga

atcaagccta aggtcaggag
ttcactcatg cgcatattgt
gtcaaatacc aagatatgat
gtcggtaaac agtggtceggyg
cttaggggge ctcegetceca
ggagtaacag cggtagaggce
aacctgacce cagaccaggt
gaaaccgtge aaaggttgtt
gtegtggeca ttgcatccca
ctcccagtte tctgtcaage
aacattggag ggaaacaagc

geccacggtt tgacgectge

ctacaaagac

caagatggcc

cttgaggaca

caccgtegeg

cgcgetttea

tgcggeeety

agcgcgagea

getegacace

agtgcacgec

agtcgcaatc

geeggtectt

cgacggtggc

ccacgggetyg

attggagact

acaagtggtc

catgacggtyg

cccaagaaga

cteggttatt

caacaccacg

cagcaccctyg

cccgaageca

cttgaggege

gggcagctgc

tggcgcaatg

gcgaacaata

tgtcaagacc

aaacaggcte

actccegate

gtccaacgge

gccatcegeca

attataaaga

agaggaaggt

cgcaacagca

aggcgettgt

ngCgCttgg

cgcacgagge

tgctgactgt

tgaagatcge

cgctcacegy

atgggggaaa

acggccttac

ttgagacggt

aagttgtage

tccttecegt

acaacaacgg

57

51

27

60

113

Synthetic

tcatgacatc 60
gggcattcac 120
acaggagaaa 180
ggggcatggce 240
gacggtggcet 300
aattgtaggg 360
ggcgggtgag 420
gaagagaggg 480
ggccececttg 540
gcaagccctg 600
accggagcaa 660
tcagagactt 720
gattgcgteg 780
gttgtgtcaa 840
cggtaagcag 900
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gegetggaaa cagtacageg cctgetgect gtactgtgee aggatcatgg actgacccca 960
gaccaggtag tcgcaatcge gtcaaacgga gggggaaagce aagccctgga aaccgtgcaa 1020
aggttgttgce cggtcctttyg tcaagaccac ggccttacac cggagcaagt cgtggccatt 1080
gcaaataata acggtggcaa acaggctctt gagacggttc agagacttct cccagttcetce 1140
tgtcaagcce acgggctgac tcccgatcaa gttgtagega ttgcgtcgca tgacggaggg 1200
aaacaagcat tggagactgt ccaacggctc ctteccegtgt tgtgtcaage ccacggtttg 1260
acgcctgcac aagtggtcge catcgecteg aatggceggeg gtaagcagge gctggaaaca 1320
gtacagcgec tgctgcctgt actgtgccag gatcatggac tgaccccaga ccaggtagtce 1380
gcaatcgegt caaacggagg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgecg 1440
gtcetttgte aagaccacgg ccttacaccg gagcaagtceg tggccattgce atcccacgac 1500
ggtggcaaac aggctcttga gacggttcag agacttctec cagttctcectg tcaagcccac 1560
gggctgactce ccgatcaagt tgtagcgatt gcgtcgaaca ttggagggaa acaagcattg 1620
gagactgtcc aacggctcct tcecegtgttg tgtcaagcec acggtttgac gcctgcacaa 1680
gtggtcgeca tegecaacaa caacggceggt aagcaggcege tggaaacagt acagegectg 1740
ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgtca 1800
catgacgggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860
gaccacggcee ttacaccgga gcaagtcgtg gecattgcat ccecacgacgg tggcaaacag 1920
gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980
gatcaagttyg tagcgattgc gaataacaat ggagggaaac aagcattgga gactgtccaa 2040
cggctectte cegtgttgtyg tcaagcccac ggtctgacac ccgaacaggt ggtcgccatt 2100
gctteccacyg acggaggacg gccagcecttg gagtccateg tagcccaatt gteccaggecce 2160
gatccecgegt tggcectgegtt aacgaatgac catctggtgg cgttggcatg tcecttggtgga 2220
cgacccgegce tcgatgcagt caaaaagggt ctgcctcatg ctcecccgcatt gatcaaaaga 2280
accaaccggce ggattcccga gagaacttcee catcgagteg cgggatcce 2328
<210> SEQ ID NO 26
<211> LENGTH: 771
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 26

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
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85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
245 250 255

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys
450 455 460

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
485 490 495
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Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
515 520 525

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
610 615 620

Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Arg Pro Ala
690 695 700

Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala Leu Ala
705 710 715 720

Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly Gly Arg
725 730 735

Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro Ala Leu
740 745 750

Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His Arg Val
755 760 765

Ala Gly Ser
770

<210> SEQ ID NO 27

<211> LENGTH: 2430

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 27

tctagageta gcaccatgga ctacaaagac catgacggtg attataaaga tcatgacatce 60
gattacaagg atgacgatga caagatggcce cccaagaaga agaggaaggt gggcattcac 120
cgeggggtac ctatggtgga cttgaggaca cteggttatt cgcaacagca acaggagaaa 180
atcaagccta aggtcaggag caccgtegeg caacaccacg aggegettgt ggggcatgge 240

ttcactcatg cgcatattgt cgegettteca cagcacectg cggegettgg gacggtgget 300
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gtcaaatacc aagatatgat tgcggccctyg cccgaagceca cgcacgaggce aattgtaggg 360

gtcggtaaac agtggteggg agcegcgagca cttgaggege tgetgactgt ggegggtgag 420

cttaggggge ctecgeteca getegacace gggcagetge tgaagatege gaagagaggg 480
ggagtaacag cggtagaggc agtgcacgcce tggcgcaatg cgctcaccegyg ggecccecttyg 540
aacctgacce cagaccaggt agtcgcaatce gegaacaata atgggggaaa gcaagccctg 600
gaaaccgtge aaaggttgtt gecggtectt tgtcaagacce acggecttac accggagcaa 660
gtegtggeca ttgcatccca cgacggtgge aaacaggcte ttgagacggt tcagagactt 720
ctcccagtte tectgtcaage ccacgggetyg actcecgate aagttgtage gattgegteg 780
aacattggag ggaaacaagc attggagact gtccaacgge tecttecegt gttgtgtcaa 840
geccacggtt tgacgcctge acaagtggte gecatcgeca acaacaacgyg cggtaageag 900
gegetggaaa cagtacageg cctgetgect gtactgtgee aggatcatgg actgacccca 960

gaccaggtag tcgcaatcge gtcaaacgga gggggaaagce aagccctgga aaccgtgcaa 1020
aggttgttgce cggtcctttyg tcaagaccac ggccttacac cggagcaagt cgtggccatt 1080
gcaaataata acggtggcaa acaggctctt gagacggttc agagacttct cccagttcetce 1140
tgtcaagcce acgggctgac tcccgatcaa gttgtagega ttgcgtcgca tgacggaggg 1200
aaacaagcat tggagactgt ccaacggctc ctteccegtgt tgtgtcaage ccacggtttg 1260
acgcctgcac aagtggtcge catcgecteg aatggceggeg gtaagcagge gctggaaaca 1320
gtacagcgec tgctgcctgt actgtgccag gatcatggac tgaccccaga ccaggtagtce 1380
gcaatcgegt caaacggagg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgecg 1440
gtcetttgte aagaccacgg ccttacaccg gagcaagtceg tggccattgce atcccacgac 1500
ggtggcaaac aggctcttga gacggttcag agacttctec cagttctcectg tcaagcccac 1560
gggctgactce ccgatcaagt tgtagcgatt gcgtcgaaca ttggagggaa acaagcattg 1620
gagactgtcc aacggctcct tcecegtgttg tgtcaagcec acggtttgac gcctgcacaa 1680
gtggtcgeca tegecaacaa caacggceggt aagcaggcege tggaaacagt acagegectg 1740
ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgtca 1800
catgacgggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860
gaccacggcee ttacaccgga gcaagtcgtg gecattgcat ccecacgacgg tggcaaacag 1920
gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980
gatcaagttyg tagcgattgc gaataacaat ggagggaaac aagcattgga gactgtccaa 2040
cggctectte cegtgttgtyg tcaagcccac ggtttgacge ctgcacaagt ggtcgccatce 2100
gccagccatg atggcggtaa gcaggcgctg gaaacagtac agcgectget gcectgtactg 2160
tgccaggatc atggactgac acccgaacag gtggtcgcecca ttgcttctaa tgggggagga 2220
cggccagect tggagtccat cgtagcccaa ttgtccagge ccgatcccge gttggcetgeg 2280
ttaacgaatg accatctggt ggcgttggca tgtcttggtg gacgacccge gctcgatgca 2340
gtcaaaaagg gtctgcctca tgctcccegeca ttgatcaaaa gaaccaaccg gcggattecce 2400

gagagaactt cccatcgagt cgcgggatcce 2430

<210> SEQ ID NO 28

<211> LENGTH: 805
<212> TYPE: PRT
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<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 28

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
245 250 255

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365
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Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys
450 455 460

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
485 490 495

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
515 520 525

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
610 615 620

Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala
690 695 700

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
705 710 715 720

Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Arg
725 730 735

Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala
740 745 750

Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly
755 760 765

Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro
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770 775 780

Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His
785 790 795 800

Arg Val Ala Gly Ser
805

<210> SEQ ID NO 29

<211> LENGTH: 2430

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 29

tctagageta gcaccatgga ctacaaagac catgacggtg attataaaga tcatgacatce
gattacaagg atgacgatga caagatggcce cccaagaaga agaggaaggt gggcattcac
cgeggggtac ctatggtgga cttgaggaca cteggttatt cgcaacagca acaggagaaa
atcaagccta aggtcaggag caccgtegeg caacaccacg aggegettgt ggggcatgge
ttcactcatg cgcatattgt cgegettteca cagcacectg cggegettgg gacggtgget
gtcaaatacc aagatatgat tgcggccctyg cccgaagceca cgcacgaggce aattgtaggg
gtcggtaaac agtggteggg agcegcgagca cttgaggege tgetgactgt ggegggtgag
cttaggggge ctecgeteca getegacace gggcagetge tgaagatege gaagagaggg
ggagtaacag cggtagaggc agtgcacgcce tggcgcaatg cgctcaccegyg ggecccecttyg
aacctgacce cagaccaggt agtcgcaate gegtcaaacg gagggggaaa gcaagcecctg
gaaaccgtge aaaggttgtt gecggtectt tgtcaagacce acggecttac accggagcaa
gtcgtggeca ttgcaaataa taacggtgge aaacaggcte ttgagacggt tcagagactt
ctcccagtte tectgtcaage ccacgggetyg actcecgate aagttgtage gattgegteg
aacattggag ggaaacaagc attggagact gtccaacgge tecttecegt gttgtgtcaa
geccacggtt tgacgcctge acaagtggte gecatcgect ccaatattgg cggtaageag
gegetggaaa cagtacageg cctgetgect gtactgtgee aggatcatgg actgacccca
gaccaggtag tcgcaatcgce gaacaataat gggggaaage aagccctgga aaccgtgcaa
aggttgttge cggtectttg tcaagaccac ggecttacac cggagcaagt cgtggecatt
gcaagcaaca tcggtggcaa acaggctcett gagacggtte agagacttet cccagttete
tgtcaagcce acgggetgac tcccgatcaa gttgtagega ttgegtcgaa cattggaggg
aaacaagcat tggagactgt ccaacggete ctteeegtgt tgtgtcaage ccacggtttg
acgcctgcac aagtggtege catcgecaac aacaacggeg gtaagcagge gctggaaaca
gtacagcgcee tgctgectgt actgtgcecag gatcatggac tgaccccaga ccaggtagte
gcaatcgegt caaacggagg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgeeg
gtcetttgte aagaccacgg ccttacaccyg gagcaagteg tggecattge atcccacgac
ggtggcaaac aggctcttga gacggttcag agacttctee cagttcetetg tcaageccac
gggctgacte ccgatcaagt tgtagegatt gecgaataaca atggagggaa acaagcattg
gagactgtce aacggctcct tecegtgttyg tgtcaagece acggtttgac gectgeacaa

gtggtcgeca tcegectegaa tggeggeggt aagcaggege tggaaacagt acagegectg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgaac 1800

aataatgggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860

gaccacggcee ttacaccgga gcaagtcgtg gecattgcat ccecacgacgg tggcaaacag 1920

gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980

gatcaagttg tagcgattgc gtccaacggt ggagggaaac aagcattgga gactgtccaa 2040

cggctectte cegtgttgtyg tcaagcccac ggtttgacge ctgcacaagt ggtcgccatce 2100

gccaacaaca acggcggtaa gcaggegetg gaaacagtac agegectget gectgtactg 2160

tgccaggatc atggactgac acccgaacag gtggtcgcecca ttgcttccca cgacggagga 2220

cggccagect tggagtccat cgtagcccaa ttgtccagge ccgatcccge gttggcetgeg 2280

ttaacgaatg accatctggt ggcgttggca tgtcttggtg gacgacccge gctcgatgca 2340

gtcaaaaagg gtctgcctca tgctcccegeca ttgatcaaaa gaaccaaccg gcggattecce 2400

gagagaactt cccatcgagt cgcgggatcce 2430

<210> SEQ ID NO 30

<211> LENGTH: 805

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 30

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
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210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
245 250 255

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys
450 455 460

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
485 490 495

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn
515 520 525

Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
610 615 620
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Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala
690 695 700

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
705 710 715 720

Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Arg
725 730 735

Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala
740 745 750

Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly
755 760 765

Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro
770 775 780

Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His
785 790 795 800

Arg Val Ala Gly Ser
805

<210> SEQ ID NO 31

<211> LENGTH: 2430

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 31

tctagageta gcaccatgga ctacaaagac catgacggtg attataaaga tcatgacatce 60
gattacaagg atgacgatga caagatggcce cccaagaaga agaggaaggt gggcattcac 120
cgeggggtac ctatggtgga cttgaggaca cteggttatt cgcaacagca acaggagaaa 180
atcaagccta aggtcaggag caccgtegeg caacaccacg aggegettgt ggggcatgge 240
ttcactcatg cgcatattgt cgegettteca cagcacectg cggegettgg gacggtgget 300
gtcaaatacc aagatatgat tgcggccctyg cccgaagceca cgcacgaggce aattgtaggg 360

gtcggtaaac agtggteggg agcegcgagca cttgaggege tgetgactgt ggegggtgag 420

cttaggggge ctecgeteca getegacace gggcagetge tgaagatege gaagagaggg 480
ggagtaacag cggtagaggc agtgcacgcce tggcgcaatg cgctcaccegyg ggecccecttyg 540
aacctgacce cagaccaggt agtcgcaatce gegaacaata atgggggaaa gcaagccctg 600
gaaaccgtge aaaggttgtt gecggtectt tgtcaagacce acggecttac accggagcaa 660
gtcgtggeca ttgcaagcaa catcggtgge aaacaggcte ttgagacggt tcagagactt 720
ctcccagtte tectgtcaage ccacgggetyg actcecgate aagttgtage gattgegteg 780

aacattggag ggaaacaagc attggagact gtccaacgge tecttecegt gttgtgtcaa 840
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gcccacggtt tgacgcctge acaagtggtc geccatcgcca acaacaacgg cggtaagcag 900
gcgetggaaa cagtacagceg cctgetgect gtactgtgece aggatcatgg actgacccca 960

gaccaggtag tcgcaatcge gtcgaacatt gggggaaagce aagccctgga aaccgtgcaa 1020
aggttgttgce cggtcctttyg tcaagaccac ggccttacac cggagcaagt cgtggccatt 1080
gcaagcaaca tcggtggcaa acaggctcectt gagacggttc agagacttct cccagttcetce 1140
tgtcaagcce acgggctgac tcccgatcaa gttgtagcega ttgcgaataa caatggaggg 1200
aaacaagcat tggagactgt ccaacggctc ctteccegtgt tgtgtcaage ccacggtttg 1260
acgcctgcac aagtggtcge catcgecteg aatggceggeg gtaagcagge gctggaaaca 1320
gtacagcgec tgctgcctgt actgtgccag gatcatggac tgaccccaga ccaggtagtce 1380
gcaatcgegt cacatgacgg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgecg 1440
gtcetttgte aagaccacgg ccttacaccg gagcaagtceg tggccattgc aaataataac 1500
ggtggcaaac aggctcttga gacggttcag agacttctec cagttctcectg tcaagcccac 1560
gggctgacte ccgatcaagt tgtagcgatt gecgtccaacyg gtggagggaa acaagcattg 1620
gagactgtcc aacggctcct tcecegtgttg tgtcaagcec acggtttgac gcctgcacaa 1680
gtggtcgeca tegecaacaa caacggceggt aagcaggcege tggaaacagt acagegectg 1740
ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgtca 1800
catgacgggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860
gaccacggcee ttacaccgga gcaagtcgtg gecattgcaa gcaatggggg tggcaaacag 1920
gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980
gatcaagttyg tagcgattgc gaataacaat ggagggaaac aagcattgga gactgtccaa 2040
cggctectte cegtgttgtyg tcaagcccac ggtttgacge ctgcacaagt ggtcgccatce 2100
gccagccatg atggcggtaa gcaggcgctg gaaacagtac agcgectget gcectgtactg 2160
tgccaggatc atggactgac acccgaacag gtggtcgcecca ttgcttctaa tgggggagga 2220
cggccagect tggagtccat cgtagcccaa ttgtccagge ccgatcccge gttggcetgeg 2280
ttaacgaatg accatctggt ggcgttggca tgtcttggtg gacgacccge gctcgatgca 2340
gtcaaaaagg gtctgcctca tgctcccegeca ttgatcaaaa gaaccaaccg gcggattecce 2400
gagagaactt cccatcgagt cgcgggatcce 2430
<210> SEQ ID NO 32
<211> LENGTH: 805
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 32

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60
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Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly
210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
245 250 255

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
450 455 460
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Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
485 490 495

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
515 520 525

Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
610 615 620

Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala
690 695 700

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
705 710 715 720

Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Arg
725 730 735

Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala
740 745 750

Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly
755 760 765

Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro
770 775 780

Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His
785 790 795 800

Arg Val Ala Gly Ser
805

<210> SEQ ID NO 33

<211> LENGTH: 2328

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 33
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tctagagcta gcaccatgga ctacaaagac catgacggtg attataaaga tcatgacatc 60
gattacaagg atgacgatga caagatggcc cccaagaaga agaggaaggt gggcattcac 120
cgcggggtac ctatggtgga cttgaggaca ctcggttatt cgcaacagca acaggagaaa 180
atcaagccta aggtcaggag caccgtcgeg caacaccacg aggcegcttgt ggggcatggce 240
ttcactcatg cgcatattgt cgcgctttca cagcaccctg cggegcttgg gacggtgget 300
gtcaaatacc aagatatgat tgcggccctg cccgaagcca cgcacgaggce aattgtaggg 360

gtcggtaaac agtggteggg agcegcgagca cttgaggege tgetgactgt ggegggtgag 420

cttaggggge ctecgeteca getegacace gggcagetge tgaagatege gaagagaggg 480
ggagtaacag cggtagaggc agtgcacgcce tggcgcaatg cgctcaccegyg ggecccecttyg 540
aacctgacce cagaccaggt agtcgcaate gegtcacatg acgggggaaa gcaagcecctg 600
gaaaccgtge aaaggttgtt gecggtectt tgtcaagacce acggecttac accggagcaa 660
gtcgtggeca ttgcaaataa taacggtgge aaacaggcte ttgagacggt tcagagactt 720
ctcccagtte tectgtcaage ccacgggetyg actcecgate aagttgtage gattgegteg 780
aacattggag ggaaacaagc attggagact gtccaacgge tecttecegt gttgtgtcaa 840
geccacggtt tgacgcctge acaagtggte gecatcgeca acaacaacgyg cggtaageag 900
gegetggaaa cagtacageg cctgetgect gtactgtgee aggatcatgg actgacccca 960

gaccaggtag tcgcaatcge gtcacatgac gggggaaagce aagccctgga aaccgtgcaa 1020
aggttgttgce cggtcctttyg tcaagaccac ggccttacac cggagcaagt cgtggccatt 1080
gcaagcaatg ggggtggcaa acaggctctt gagacggttc agagacttct cccagttcetce 1140
tgtcaagcce acgggctgac tcccgatcaa gttgtagcega ttgcgaataa caatggaggg 1200
aaacaagcat tggagactgt ccaacggctc ctteccegtgt tgtgtcaage ccacggtttg 1260
acgcctgcac aagtggtege catcgcectcece aatattggeg gtaagcaggce gcetggaaaca 1320
gtacagcgec tgctgcctgt actgtgccag gatcatggac tgaccccaga ccaggtagtce 1380
gcaatcgegt cgaacattgg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgecyg 1440
gtcetttgte aagaccacgg ccttacaccg gagcaagtceg tggccattgc aaataataac 1500
ggtggcaaac aggctcttga gacggttcag agacttctec cagttctcectg tcaagcccac 1560
gggctgactce ccgatcaagt tgtagcgatt gcgaataaca atggagggaa acaagcattg 1620
gagactgtcc aacggctcct tcecegtgttg tgtcaagcec acggtttgac gcctgcacaa 1680
gtggtcgeca tegecaacaa caacggceggt aagcaggcege tggaaacagt acagegectg 1740
ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgtca 1800
catgacgggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860
gaccacggcee ttacaccgga gcaagtcgtg gecattgcaa gcaacatcgg tggcaaacag 1920
gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980
gatcaagttg tagcgattgc gtccaacggt ggagggaaac aagcattgga gactgtccaa 2040
cggctectte cegtgttgtyg tcaagcccac ggtctgacac ccgaacaggt ggtcgccatt 2100
gctteccacyg acggaggacg gccagcecttg gagtccateg tagcccaatt gteccaggecce 2160
gatccecgegt tggcectgegtt aacgaatgac catctggtgg cgttggcatg tcecttggtgga 2220

cgacccgegce tcgatgcagt caaaaagggt ctgcctcatg ctcecccgcatt gatcaaaaga 2280
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accaaccggce ggattcccga gagaacttcee catcgagteg cgggatcce 2328

<210> SEQ ID NO 34

<211> LENGTH: 771

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 34

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
245 250 255

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335
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Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
450 455 460

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
485 490 495

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn
515 520 525

Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
610 615 620

Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Arg Pro Ala
690 695 700

Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala Leu Ala
705 710 715 720

Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly Gly Arg
725 730 735
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Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro Ala Leu
740 745 750

Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His Arg Val
755 760 765

Ala Gly Ser
770

<210> SEQ ID NO 35

<211> LENGTH: 2430

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 35

tctagageta gcaccatgga ctacaaagac catgacggtg attataaaga tcatgacatce 60
gattacaagg atgacgatga caagatggcce cccaagaaga agaggaaggt gggcattcac 120
cgeggggtac ctatggtgga cttgaggaca cteggttatt cgcaacagca acaggagaaa 180
atcaagccta aggtcaggag caccgtegeg caacaccacg aggegettgt ggggcatgge 240
ttcactcatg cgcatattgt cgegettteca cagcacectg cggegettgg gacggtgget 300
gtcaaatacc aagatatgat tgcggccctyg cccgaagceca cgcacgaggce aattgtaggg 360

gtcggtaaac agtggteggg agcegcgagca cttgaggege tgetgactgt ggegggtgag 420

cttaggggge ctecgeteca getegacace gggcagetge tgaagatege gaagagaggg 480
ggagtaacag cggtagaggc agtgcacgcce tggcgcaatg cgctcaccegyg ggecccecttyg 540
aacctgacce cagaccaggt agtcgcaate gegtcacatg acgggggaaa gcaagcecctg 600
gaaaccgtge aaaggttgtt gecggtectt tgtcaagacce acggecttac accggagcaa 660
gtcgtggeca ttgcaaataa taacggtgge aaacaggcte ttgagacggt tcagagactt 720
ctcccagtte tectgtcaage ccacgggetyg actcecgate aagttgtage gattgegteg 780
aacattggag ggaaacaagc attggagact gtccaacgge tecttecegt gttgtgtcaa 840
geccacggtt tgacgcctge acaagtggte gecatcgeca acaacaacgyg cggtaageag 900
gegetggaaa cagtacageg cctgetgect gtactgtgee aggatcatgg actgacccca 960

gaccaggtag tcgcaatcge gtcacatgac gggggaaagce aagccctgga aaccgtgcaa 1020
aggttgttgce cggtcctttyg tcaagaccac ggccttacac cggagcaagt cgtggccatt 1080
gcaagcaatg ggggtggcaa acaggctctt gagacggttc agagacttct cccagttcetce 1140
tgtcaagcce acgggctgac tcccgatcaa gttgtagcega ttgcgaataa caatggaggg 1200
aaacaagcat tggagactgt ccaacggctc ctteccegtgt tgtgtcaage ccacggtttg 1260
acgcctgcac aagtggtege catcgcectcece aatattggeg gtaagcaggce gcetggaaaca 1320
gtacagcgec tgctgcctgt actgtgccag gatcatggac tgaccccaga ccaggtagtce 1380
gcaatcgegt cgaacattgg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgecyg 1440
gtcetttgte aagaccacgg ccttacaccg gagcaagtceg tggccattgc aaataataac 1500
ggtggcaaac aggctcttga gacggttcag agacttctec cagttctcectg tcaagcccac 1560
gggctgactce ccgatcaagt tgtagcgatt gcgaataaca atggagggaa acaagcattg 1620

gagactgtcc aacggctcct tcecegtgttg tgtcaagcec acggtttgac gcctgcacaa 1680
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gtggtcgeca tegecaacaa caacggceggt aagcaggcege tggaaacagt acagegectg 1740

ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgtca 1800

catgacgggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860

gaccacggcee ttacaccgga gcaagtcgtg gecattgcaa gcaacatcgg tggcaaacag 1920

gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980

gatcaagttg tagcgattgc gtccaacggt ggagggaaac aagcattgga gactgtccaa 2040

cggctectte cegtgttgtyg tcaagcccac ggtttgacge ctgcacaagt ggtcgccatce 2100

gccagccatg atggcggtaa gcaggcgctg gaaacagtac agcgectget gcectgtactg 2160

tgccaggatc atggactgac acccgaacag gtggtcgcca ttgctaataa taacggagga 2220

cggccagect tggagtccat cgtagcccaa ttgtccagge ccgatcccge gttggcetgeg 2280

ttaacgaatg accatctggt ggcgttggca tgtcttggtg gacgacccge gctcgatgca 2340

gtcaaaaagg gtctgcctca tgctcccegeca ttgatcaaaa gaaccaaccg gcggattecce 2400

gagagaactt cccatcgagt cgcgggatcce 2430

<210> SEQ ID NO 36

<211> LENGTH: 805

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 36

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205
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His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
245 250 255

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
450 455 460

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
485 490 495

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn
515 520 525

Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
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610 615 620

Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala
690 695 700

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
705 710 715 720

Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Arg
725 730 735

Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala
740 745 750

Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly
755 760 765

Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro
770 775 780

Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His
785 790 795 800

Arg Val Ala Gly Ser
805

<210> SEQ ID NO 37

<211> LENGTH: 2430

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 37

tctagageta gcaccatgga ctacaaagac catgacggtg attataaaga tcatgacatce 60
gattacaagg atgacgatga caagatggcce cccaagaaga agaggaaggt gggcattcac 120
cgeggggtac ctatggtgga cttgaggaca cteggttatt cgcaacagca acaggagaaa 180
atcaagccta aggtcaggag caccgtegeg caacaccacg aggegettgt ggggcatgge 240
ttcactcatg cgcatattgt cgegettteca cagcacectg cggegettgg gacggtgget 300
gtcaaatacc aagatatgat tgcggccctyg cccgaagceca cgcacgaggce aattgtaggg 360

gtcggtaaac agtggteggg agcegcgagca cttgaggege tgetgactgt ggegggtgag 420

cttaggggge ctecgeteca getegacace gggcagetge tgaagatege gaagagaggg 480
ggagtaacag cggtagaggc agtgcacgcce tggcgcaatg cgctcaccegyg ggecccecttyg 540
aacctgacce cagaccaggt agtcgcaate gegtcaaacg gagggggaaa gcaagcecctg 600
gaaaccgtge aaaggttgtt gecggtectt tgtcaagacce acggecttac accggagcaa 660
gtcgtggeca ttgcaaataa taacggtgge aaacaggcte ttgagacggt tcagagactt 720
ctcccagtte tectgtcaage ccacgggetyg actcccgate aagttgtage gattgegtcece 780

aacggtggag ggaaacaagc attggagact gtccaacgge tecttecegt gttgtgtcaa 840
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gcccacggtt tgacgcctge acaagtggtc geccatcgcca acaacaacgg cggtaagcag 900
gcgetggaaa cagtacagceg cctgetgect gtactgtgece aggatcatgg actgacccca 960

gaccaggtag tcgcaatcge gtcacatgac gggggaaagce aagccctgga aaccgtgcaa 1020
aggttgttgce cggtcctttyg tcaagaccac ggccttacac cggagcaagt cgtggccatt 1080
gcatcccacg acggtggcaa acaggctcectt gagacggttc agagacttct cccagttcetce 1140
tgtcaagcce acgggctgac tcccgatcaa gttgtagega ttgcgtcgca tgacggaggg 1200
aaacaagcat tggagactgt ccaacggctc ctteccegtgt tgtgtcaage ccacggtttg 1260
acgcctgcac aagtggtcge catcgecage catgatggeg gtaagcaggce gctggaaaca 1320
gtacagcgec tgctgcctgt actgtgccag gatcatggac tgaccccaga ccaggtagtce 1380
gcaatcgegt cgaacattgg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgecyg 1440
gtcetttgte aagaccacgg ccttacaccg gagcaagtceg tggccattgc aaataataac 1500
ggtggcaaac aggctcttga gacggttcag agacttctec cagttctcectg tcaagcccac 1560
gggctgactce ccgatcaagt tgtagcgatt gcgaataaca atggagggaa acaagcattg 1620
gagactgtcc aacggctcct tcecegtgttg tgtcaagcec acggtttgac gcctgcacaa 1680
gtggtcgeca tcegectceccaa tattggeggt aagcaggcgce tggaaacagt acagcgectg 1740
ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgtca 1800
aacggagggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860
gaccacggcee ttacaccgga gcaagtcgtg gecattgcaa ataataacgg tggcaaacag 1920
gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980
gatcaagttg tagcgattgc gtccaacggt ggagggaaac aagcattgga gactgtccaa 2040
cggctectte cegtgttgtyg tcaagcccac ggtttgacge ctgcacaagt ggtcgccatce 2100
gcctegaatyg geggceggtaa gcaggcgetg gaaacagtac agcgectget gcectgtactg 2160
tgccaggatc atggactgac acccgaacag gtggtcgcca ttgctaataa taacggagga 2220
cggccagect tggagtccat cgtagcccaa ttgtccagge ccgatcccge gttggcetgeg 2280
ttaacgaatg accatctggt ggcgttggca tgtcttggtg gacgacccge gctcgatgca 2340
gtcaaaaagg gtctgcctca tgctcccegeca ttgatcaaaa gaaccaaccg gcggattecce 2400
gagagaactt cccatcgagt cgcgggatcce 2430
<210> SEQ ID NO 38
<211> LENGTH: 805
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 38

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
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50 55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
245 250 255

Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
450 455 460
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Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
485 490 495

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn
515 520 525

Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
610 615 620

Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala
690 695 700

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
705 710 715 720

Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Arg
725 730 735

Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala
740 745 750

Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly
755 760 765

Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro
770 775 780

Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His
785 790 795 800

Arg Val Ala Gly Ser
805

<210> SEQ ID NO 39

<211> LENGTH: 2430

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide
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<400> SEQUENCE: 39

tctagagcta gcaccatgga ctacaaagac catgacggtg attataaaga tcatgacatc 60
gattacaagg atgacgatga caagatggcc cccaagaaga agaggaaggt gggcattcac 120
cgcggggtac ctatggtgga cttgaggaca ctcggttatt cgcaacagca acaggagaaa 180
atcaagccta aggtcaggag caccgtcgeg caacaccacg aggcegcttgt ggggcatggce 240
ttcactcatg cgcatattgt cgcgctttca cagcaccctg cggegcttgg gacggtgget 300
gtcaaatacc aagatatgat tgcggccctg cccgaagcca cgcacgaggce aattgtaggg 360

gtcggtaaac agtggteggg agcegcgagca cttgaggege tgetgactgt ggegggtgag 420

cttaggggge ctecgeteca getegacace gggcagetge tgaagatege gaagagaggg 480
ggagtaacag cggtagaggc agtgcacgcce tggcgcaatg cgctcaccegyg ggecccecttyg 540
aacctgacce cagaccaggt agtcgcaatce gegaacaata atgggggaaa gcaagccctg 600
gaaaccgtge aaaggttgtt gecggtectt tgtcaagacce acggecttac accggagcaa 660
gtegtggeca ttgcaagcaa tgggggtgge aaacaggcte ttgagacggt tcagagactt 720
ctcccagtte tectgtcaage ccacgggetyg actcccgate aagttgtage gattgcegaat 780
aacaatggag ggaaacaagc attggagact gtccaacgge tecttecegt gttgtgtcaa 840
geccacggtt tgacgcctge acaagtggte gecatcgeca gecatgatgyg cggtaageag 900
gegetggaaa cagtacageg cctgetgect gtactgtgee aggatcatgg actgacccca 960

gaccaggtag tcgcaatcge gtcacatgac gggggaaagce aagccctgga aaccgtgcaa 1020
aggttgttgce cggtcctttyg tcaagaccac ggccttacac cggagcaagt cgtggccatt 1080
gcatcccacg acggtggcaa acaggctcectt gagacggttc agagacttct cccagttcetce 1140
tgtcaagcce acgggctgac tcccgatcaa gttgtagega ttgcgtcgca tgacggaggg 1200
aaacaagcat tggagactgt ccaacggctc ctteccegtgt tgtgtcaage ccacggtttg 1260
acgcctgcac aagtggtege catcgcectcece aatattggeg gtaagcaggce gcetggaaaca 1320
gtacagcgec tgctgcctgt actgtgccag gatcatggac tgaccccaga ccaggtagtce 1380
gcaatcgcga acaataatgg gggaaagcaa gccctggaaa ccgtgcaaag gttgttgecg 1440
gtcetttgte aagaccacgg ccttacaccg gagcaagtceg tggccattgc aaataataac 1500
ggtggcaaac aggctcttga gacggttcag agacttctec cagttctcectg tcaagcccac 1560
gggctgactce ccgatcaagt tgtagcgatt gcgtcgaaca ttggagggaa acaagcattg 1620
gagactgtcc aacggctcct tcecegtgttg tgtcaagcec acggtttgac gcctgcacaa 1680
gtggtcgeca tegectcegaa tggeggeggt aagcaggege tggaaacagt acagegectg 1740
ctgcctgtac tgtgccagga tcatggactg accccagacce aggtagtcgce aatcgcgaac 1800
aataatgggg gaaagcaagc cctggaaacc gtgcaaaggt tgttgccggt cctttgtcaa 1860
gaccacggcee ttacaccgga gcaagtcgtg gecattgcaa gcaatggggg tggcaaacag 1920
gctettgaga cggttcagag acttctcecca gttctetgte aagcccacgg gctgactecce 1980
gatcaagttg tagcgattgc gtccaacggt ggagggaaac aagcattgga gactgtccaa 2040
cggctectte cegtgttgtyg tcaagcccac ggtttgacge ctgcacaagt ggtcgccatce 2100
gccaacaaca acggcggtaa gcaggegetg gaaacagtac agegectget gectgtactg 2160

tgccaggatc atggactgac acccgaacag gtggtcgcecca ttgcttccca cgacggagga 2220
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cggecagect tggagtcecat cgtageccaa ttgtecagge cegatccege gttggetgeg
ttaacgaatg accatctggt ggegttggea tgtcttggtg gacgaccege getcgatgca
gtcaaaaagg gtctgcctca tgctcccgea ttgatcaaaa gaaccaaccyg geggatteec
gagagaactt cccatcgagt cgcgggatcc

<210> SEQ ID NO 40

<211> LENGTH: 805

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

2280

2340

2400

2430

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide
<400> SEQUENCE: 40

Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
20 25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr Leu Gly Tyr
35 40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
50 55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
65 70 75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
85 90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
100 105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
115 120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
130 135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
145 150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
165 170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys
180 185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
195 200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly
210 215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
225 230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn
245 250 255

Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
260 265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
275 280 285

Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
290 295 300
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Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
305 310 315 320

Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
325 330 335

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
340 345 350

Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
355 360 365

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
370 375 380

Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
385 390 395 400

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
405 410 415

Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala
420 425 430

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
435 440 445

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys
450 455 460

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp
465 470 475 480

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly
485 490 495

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
500 505 510

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
515 520 525

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
530 535 540

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala
545 550 555 560

Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
565 570 575

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
580 585 590

Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
595 600 605

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val
610 615 620

Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val
625 630 635 640

Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp
645 650 655

Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu
660 665 670

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
675 680 685

Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala
690 695 700

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
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705 710 715 720

Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Arg
725 730 735

Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala
740 745 750

Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly
755 760 765

Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro
770 775 780

Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His
785 790 795 800

Arg Val Ala Gly Ser
805

<210> SEQ ID NO 41

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

gcagtgctte agccgce 16

<210> SEQ ID NO 42

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer

<400> SEQUENCE: 42

tctagagaag acaagaacct gacc 24

<210> SEQ ID NO 43

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer

<220> FEATURE:

<223> OTHER INFORMATION: 5'-biotin

<400> SEQUENCE: 43

ggatccggte tecttaaggce gtgg 24

<210> SEQ ID NO 44

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

gcagtgctte agccgce 16

<210> SEQ ID NO 45

<211> LENGTH: 9

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
oligonucleotide
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<400> SEQUENCE: 45

tctaacatc

<210> SEQ ID NO 46

<211> LENGTH: 9

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 46

tcccacgac

<210> SEQ ID NO 47

<211> LENGTH: 9

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 47

aataataac

<210> SEQ ID NO 48

<211> LENGTH: 9

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 48

tccaataaa

<210> SEQ ID NO 49

<211> LENGTH: 9

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 49

tctaatggy

<210> SEQ ID NO 50

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50
tgcagtgett cagcege

<210> SEQ ID NO 51

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51

tgcagtgett cagceget

Synthetic

Synthetic

Synthetic

Synthetic

17

18
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<210>
<211>
<212>
<213>

<400>

SEQ ID NO 52

LENGTH: 18

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 52

ttgaagaagt cgtgctgce 18

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 53

LENGTH: 18

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 53

tgaagaagtc gtgctgct 18

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 54

LENGTH: 17

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 54

tcgagectgaa gggcatce 17

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 55

LENGTH: 18

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 55

tcgagectgaa gggcatcg 18

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 56

LENGTH: 18

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 56

ttgtgcccca ggatgttg 18

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 57

LENGTH: 18

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 57

tgtgceccecag gatgttge 18

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 58

LENGTH: 137

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

SEQUENCE: 58

tctagagaag acaagaacct gaccccagac caggtagteg caatcgegte gaacattggg 60

ggaaagcaag ccctggaaac cgtgcaaagyg ttgttgcegg tectttgtca agaccacgge 120

Sep. 18,2014
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cttaagagac cggatcc

<210> SEQ ID NO 59

<211> LENGTH: 137

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

137

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 59
tctagagaag acaagaacct gaccccagac caggtagteg caatcgegte acatgacggg
ggaaagcaag ccctggaaac cgtgcaaagyg ttgttgcegg tectttgtca agaccacgge
cttaagagac cggatcc
<210> SEQ ID NO 60
<211> LENGTH: 137
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

137

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 60
tctagagaag acaagaacct gaccccagac caggtagteg caatcgegte gaacaaaggg
ggaaagcaag ccctggaaac cgtgcaaagyg ttgttgcegg tectttgtca agaccacgge
cttaagagac cggatcc
<210> SEQ ID NO 61
<211> LENGTH: 137
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

137

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 61
tctagagaag acaagaacct gaccccagac caggtagteg caatcgcgaa caataatggg
ggaaagcaag ccctggaaac cgtgcaaagyg ttgttgcegg tectttgtca agaccacgge
cttaagagac cggatcc
<210> SEQ ID NO 62
<211> LENGTH: 137
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

137

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 62
tctagagaag acaagaacct gaccccagac caggtagteg caatcgegte aaacggaggg
ggaaagcaag ccctggaaac cgtgcaaagyg ttgttgcegg tectttgtca agaccacgge
cttaagagac cggatcc
<210> SEQ ID NO 63
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

137
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 63
tctagagaag acaacttaca ccggagcaag tcgtggecat tgcaagcaac atcggtggca
aacaggctct tgagacggtt cagagactte tcccagttet ctgtcaagee cacgggetga
agagaccgga tcc
<210> SEQ ID NO 64
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 64
tctagagaag acaacttaca ccggagcaag tcgtggecat tgcatcccac gacggtggca
aacaggctct tgagacggtt cagagactte tcccagttet ctgtcaagee cacgggetga
agagaccgga tcc
<210> SEQ ID NO 65
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 65
tctagagaag acaacttaca ccggagcaag tcgtggecat tgcatcaaat aaaggtggca
aacaggctct tgagacggtt cagagactte tcccagttet ctgtcaagee cacgggetga
agagaccgga tcc
<210> SEQ ID NO 66
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 66
tctagagaag acaacttaca ccggagcaag tegtggcecat tgcaaataat aacggtggea
aacaggctet tgagacggtt cagagactte teccagttet ctgtcaagec cacgggctga
agagaccgga tee
<210> SEQ ID NO 67
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 67
tctagagaag acaacttaca ccggagcaag tcgtggecat tgcaagcaat gggggtggca

aacaggctct tgagacggtt cagagactte tcccagttet ctgtcaagee cacgggetga

60

120
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agagaccgga tcc

<210> SEQ ID NO 68

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 68
tctagagaag acaactgact cccgatcaag ttgtagegat tgegtegaac attggaggga
aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtttga
agagaccgga tcc
<210> SEQ ID NO 69
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 69
tctagagaag acaactgact cccgatcaag ttgtagegat tgegtegeat gacggaggga
aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtttga
agagaccgga tcc
<210> SEQ ID NO 70
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 70
tctagagaag acaactgact cccgatcaag ttgtagegat tgegtccaac aagggaggga
aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtttga
agagaccgga tcc
<210> SEQ ID NO 71
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 71
tctagagaag acaactgact cccgatcaag ttgtagegat tgcgaataac aatggaggga
aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtttga
agagaccgga tcc
<210> SEQ ID NO 72
<211> LENGTH: 133

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

60

120

133
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<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 72
tctagagaag acaactgact cccgatcaag ttgtagegat tgegtccaac ggtggaggga
aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtttga
agagaccgga tcc
<210> SEQ ID NO 73
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 73
tctagagaag acaattgacg cctgcacaag tggtegecat cgectccaat attggeggta
agcaggcgcet ggaaacagta cagcgectge tgectgtact gtgecaggat catggactga
agagaccgga tcc
<210> SEQ ID NO 74
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 74
tctagagaag acaattgacg cctgcacaag tggtegecat cgccagecat gatggeggta
agcaggcgcet ggaaacagta cagcgectge tgectgtact gtgecaggat catggactga
agagaccgga tcc
<210> SEQ ID NO 75
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 75
tctagagaag acaattgacg cctgcacaag tggtegecat cgccagcaat aagggeggta
agcaggcgcet ggaaacagta cagcgectge tgectgtact gtgecaggat catggactga
agagaccgga tcc
<210> SEQ ID NO 76
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 76

tctagagaag acaattgacg cctgcacaag tggtegecat cgccaacaac aacggceggta

60
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agcaggcgcet ggaaacagta cagcgectge tgectgtact gtgecaggat catggactga 120

agagaccgga tcc 133

<210> SEQ ID NO 77

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 77

tctagagaag acaattgacg cctgcacaag tggtcgcecat cgectcgaat ggcggeggta 60
agcaggcgcet ggaaacagta cagcgectge tgectgtact gtgecaggat catggactga 120
agagaccgga tcc 133

<210> SEQ ID NO 78

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 78

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgegtcgaac attgggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectta 120
agagaccgga tcc 133

<210> SEQ ID NO 79

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 79

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgegtcacat gacgggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectta 120
agagaccgga tcc 133

<210> SEQ ID NO 80

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 80

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgegtcgaac aaagggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectta 120
agagaccgga tcc 133

<210> SEQ ID NO 81
<211> LENGTH: 133
<212> TYPE: DNA



US 2014/0274812 Al
119

-continued

Sep. 18,2014

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 81
tctagagaag acaactgacc ccagaccagg tagtcgcaat cgcgaacaat aatgggggaa
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectta
agagaccgga tcc
<210> SEQ ID NO 82
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 82
tctagagaag acaactgacc ccagaccagg tagtegecaat cgegtcaaac ggagggggaa
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectta
agagaccgga tcc
<210> SEQ ID NO 83
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 83
tctagagaag acaactgact cccgatcaag ttgtagegat tgegtegaac attggaggga
aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtcetga
agagaccgga tcc
<210> SEQ ID NO 84
<211> LENGTH: 133
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 84
tctagagaag acaactgact cccgatcaag ttgtagegat tgegtegeat gacggaggga
aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtcetga

agagaccgga tcc

<210> SEQ ID NO 85

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

133

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 85

tctagagaag acaactgact cccgatcaag ttgtagegat tgegtccaac aagggaggga

60
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aacaagcatt ggagactgtc caacggctce ttecegtgtt gtgtcaagee cacggtcetga 120

agagaccgga tcc 133

<210> SEQ ID NO 86

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 86

tctagagaag acaactgact cccgatcaag ttgtagcgat tgcgaataac aatggaggga 60
aacaagcatt ggagactgtc caacggctcce ttecegtgtt gtgtcaagece cacggtcectga 120
agagaccgga tcc 133

<210> SEQ ID NO 87

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 87

tctagagaag acaactgact cccgatcaag ttgtagcgat tgcgtccaac ggtggaggga 60
aacaagcatt ggagactgtc caacggctcce ttecegtgtt gtgtcaagece cacggtcectga 120
agagaccgga tcc 133

<210> SEQ ID NO 88

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 88

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgegtcgaac attgggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectga 120
agagaccgga tcc 133

<210> SEQ ID NO 89

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 89

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgegtcacat gacgggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectga 120
agagaccgga tcc 133

<210> SEQ ID NO 90
<211> LENGTH: 133
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 90

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgegtcgaac aaagggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectga 120
agagaccgga tcc 133

<210> SEQ ID NO 91

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 91

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgcgaacaat aatgggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectga 120
agagaccgga tcc 133

<210> SEQ ID NO 92

<211> LENGTH: 133

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 92

tctagagaag acaactgacc ccagaccagg tagtcgcaat cgcgtcaaac ggagggggaa 60
agcaagccct ggaaaccgtg caaaggttgt tgecggtect ttgtcaagac cacggectga 120
agagaccgga tcc 133

<210> SEQ ID NO 93

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 93

tcgecaccat ggtgagcaag ggcgaggage tgttca 36
<210> SEQ ID NO 94

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 94

tggtgcccat cctggtegag ctggacggeg acgtaa 36
<210> SEQ ID NO 95

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 95
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tctgcaccac cggcaagetg ceegtgeect ggecca

<210> SEQ ID NO 96

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 96

tggagtacaa ctacaacagc cacaacgtct atatca
<210> SEQ ID NO 97

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 97

ttcagegtgt ccggcegaggg cgagggegat gecaccta

<210> SEQ ID NO 98

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 98

tgccacctac ggcaagctga ccctgaagtt catctgea
<210> SEQ ID NO 99

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 99

tggcccacce tegtgaccac cctgacctac ggegtgea
<210> SEQ ID NO 100

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 100

ttcaagatcc gccacaacat cgaggacgge agegtgea
<210> SEQ ID NO 101

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 101

tagaggatcc accggtegece accatggtga gcaagggcega
<210> SEQ ID NO 102

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 102

tceggegagy gcegagggega tgccacctac ggcaagetga

<210> SEQ ID NO 103
<211> LENGTH: 40
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 103

tgacctacgg cgtgcagtge ttcagecget accccgacca
<210> SEQ ID NO 104

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 104

tcegecacaa catcgaggac ggcagegtge agetegecga
<210> SEQ ID NO 105

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 105

tcctggtega getggacgge gacgtaaacg gccacaagtt ca
<210> SEQ ID NO 106

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 106

tcagcegeta ccccgaccac atgaagcage acgacttett ca
<210> SEQ ID NO 107

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 107

tcttcaagte cgccatgece gaaggctacg tccaggageg ca
<210> SEQ ID NO 108

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 108

tcaaggagga cggcaacatc ctggggcaca agctggagta ca
<210> SEQ ID NO 109

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 109

tcaaggtgaa cttcaagatc cgccacaaca tcgaggacgg ca
<210> SEQ ID NO 110

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 110

tccaccggte gecaccatgg tgagcaaggg cgaggagetg ttca
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<210> SEQ ID NO 111

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 111

ttcagegtgt ccggegaggg cgagggegat gecacctacg gcaa
<210> SEQ ID NO 112

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 112

ttcagceget accccgacca catgaagcag cacgacttcet tcaa
<210> SEQ ID NO 113

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 113

tacaacagcce acaacgtcta tatcatggec gacaagcaga agaa
<210> SEQ ID NO 114

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 114

tggtgcccat cctggtegag ctggacggeg acgtaaacgg ccacaa
<210> SEQ ID NO 115

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 115

tgcccgaagg ctacgtecag gagegcacca tcttcettcaa ggacga
<210> SEQ ID NO 116

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 116

tgaaccgcat cgagctgaag ggcatcgact tcaaggagga cggcaa
<210> SEQ ID NO 117

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 117

tcaagatccg ccacaacatce gaggacggca gegtgcaget cgecga

<210> SEQ ID NO 118

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 118

tgttcaccgyg ggtggtgece atectggteg agetggacgg cgacgtaa
<210> SEQ ID NO 119

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 119

tgcccatect ggtcegagetyg gacggegacg taaacggceca caagttca
<210> SEQ ID NO 120

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 120

tgtceggega gggcgaggge gatgecacct acggcaaget gaccctga
<210> SEQ ID NO 121

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 121

tcatctgcac caccggeaag ctgecegtge cctggeccac cctegtga
<210> SEQ ID NO 122

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 122

tctatatcat ggccgacaag cagaagaacg gcatcaaggt gaacttca
<210> SEQ ID NO 123

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 123

tacggcegtge agtgcttecag ccgctaccece gaccacatga agcagcacga
<210> SEQ ID NO 124

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 124

taccccgace acatgaagca gcacgactte ttcaagtecg ccatgeccga
<210> SEQ ID NO 125

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 125

tcegecatge ccgaaggeta cgtcecaggag cgcaccatcet tcettcaagga

<210> SEQ ID NO 126
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<211> LENGTH: 50
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 126

ttcaaggagg acggcaacat cctggggcac aagctggagt acaactacaa
<210> SEQ ID NO 127

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 127

tacaactaca acagccacaa cgtctatatce atggccgaca agcagaagaa
<210> SEQ ID NO 128

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 128

tcaccggggt ggtgeccate ctggtegage tggacggega cgtaaacgge ca
<210> SEQ ID NO 129

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 129

taaacggcca caagttcage gtgtceggeg agggegaggg cgatgecace ta
<210> SEQ ID NO 130

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 130

tgcagtgett cagccgetac ccecgaccaca tgaagcagea cgacttcette aa
<210> SEQ ID NO 131

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 131

tcagegtgte cggcgaggge gagggegatg ccacctacgg caagctgace ctga
<210> SEQ ID NO 132

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 132

tgaagttcat ctgcaccacc ggcaagctge cegtgeectg geccaccete gtga

<210> SEQ ID NO 133

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133
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tcgtgaccac cctgacctac ggegtgcagt gettcageeg ctaccecgac caca

<210> SEQ ID NO 134

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 134

tcatggccega caagcagaag aacggcatca aggtgaactt caagatcege caca
<210> SEQ ID NO 135

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 135

ttcaccgggyg tggtgeccat cctggtegag ctggacggeg acgtaaacgg ccacaa
<210> SEQ ID NO 136

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 136

tgcaccaccg gcaagetgee cgtgeectgg cccacccteg tgaccacect gaccta
<210> SEQ ID NO 137

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 137

ttcaagtceg ccatgeccga aggctacgte caggagegea ccatcttett caagga
<210> SEQ ID NO 138

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 138

tatatcatgg ccgacaagca gaagaacgge atcaaggtga acttcaagat ccgcca
<210> SEQ ID NO 139

<211> LENGTH: 58

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 139

ttcatctgca ccaccggcaa getgecegtg cectggecca cectegtgac caccctga

<210> SEQ ID NO 140

<211> LENGTH: 58

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 140
tgaagttcga gggcgacacce ctggtgaace gecatcgaget gaagggcate gacttcaa
<210> SEQ ID NO 141

<211> LENGTH: 52
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 141

tacctattat tactttatgg ggcagcagcce tggaaaagta cttggggace aa
<210> SEQ ID NO 142

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 142

tgtgtettgyg gatgagtggg tcagtgttet ggtgetcaca ggatggetgg ca
<210> SEQ ID NO 143

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 143

tcectgtgget cctgeegetg ctgettteca cggecagetgt gggetceeggg a
<210> SEQ ID NO 144

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 144

tatgtacgce tcectggget cgggtecggt cgecectttg cecgettetyg ta
<210> SEQ ID NO 145

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 145

tgaattggga tgctgttttt aggtattcta ttcaaattta ttttactgtc ttta
<210> SEQ ID NO 146

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 146

tcecctecacca tgagtagege tatgttggtg acttgectece cggaccccag ca
<210> SEQ ID NO 147

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 147

tgtgcgatct ccaagcactg aggggcagaa actcecggat cgggegetge ca
<210> SEQ ID NO 148

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 148

ttttcaagtyg aagacaaaat ggcctegecg gectgacaget gtatccagtt ca
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<210> SEQ ID NO 149

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 149

tacaattgaa caatgcctca getatacatt tacatcagat tattgggage cta
<210> SEQ ID NO 150

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 150

tccgaagetyg acagatgggt attcetttgac ggggggtagg ggcggaacct ga
<210> SEQ ID NO 151

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 151

ttagacttag gtaagtaatg caatatggta gactggggag aactacaaac ta
<210> SEQ ID NO 152

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 152

tctgcaataa aaaatggect ccaacaaaac tacattggta agttaatgaa aa
<210> SEQ ID NO 153

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 153

tggagcttte ageggtgggg gagegggtgt tegeggecga ageectectyg aa

<210> SEQ ID NO 154

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 154

tggaacacca gctectgtge tgcgaagtgg aaaccatcceg cegegegtac cccga
<210> SEQ ID NO 155

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 155

tgcttagegt cctgcgacag tacaacatce agaagaagga gattgtggtg aa
<210> SEQ ID NO 156

<211> LENGTH: 52

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 156

tgctgcaggt accceggate cectgacttyg cgagggacge attegggecg ca
<210> SEQ ID NO 157

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 157

tcececttgate tgagaatgge tacctcetega tatgagecag tggetgaaa
<210> SEQ ID NO 158

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 158

tggegteggyg cctgggetee cegteccect geteggeggg cagtgaggag ga
<210> SEQ ID NO 159

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 159

tgtgttggaa gaagatggca gatccaggaa tgatgagtet ttttggegag ga
<210> SEQ ID NO 160

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 160

tccagegtgg acaatggeta ctcaaggttt gtgtcattaa atctttagtt a
<210> SEQ ID NO 161

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 161

taatatcaca atgagttcag gcttatggag ccaagaaaaa gtcacttcac ccta
<210> SEQ ID NO 162

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 162

tcacacggag gacgcgatgg ctcccaagaa acgcccagaa acccagaaga
<210> SEQ ID NO 163

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 163

tceggecgge gecatgaagt gagaaggggg ctgggggteg cgetegeta

<210> SEQ ID NO 164
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<211> LENGTH: 55
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 164

tcegggateg ccatgggaac tcaatagaaa atcctcatcet tcetcactttg tttea

<210> SEQ ID NO 165

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 165

tggcegtccac gggtgagtat ggtggaactg cggtegegee ggeggtagece gga

<210> SEQ ID NO 166

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 166

tgacccagge aggacacatg caggccaaaa aacgctattt catcctgetce tca
<210> SEQ ID NO 167

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 167

ttccteccag ggggatgtee tgegectcag ggteeggtgg tggectgegg ca
<210> SEQ ID NO 168

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 168

tgcttttaga ataatcatgg gccagactgg gaagaaatct gagaagggac ca
<210> SEQ ID NO 169

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 169

taggcgccaa ggccatgtee gactegtggg tcecgaacte cgecteggge ca
<210> SEQ ID NO 170

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 170

tgaagggaca tcacctttte gettttteca agatggetca agattcagta ga

<210> SEQ ID NO 171

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 171
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tgcceceggea tggcgacace ggacgegggg cteectgggg ctgagggegt gga

<210> SEQ ID NO 172

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 172

ttcgegcace tcatggaate ccttetgeag cacctggate gettttecga
<210> SEQ ID NO 173

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 173

tcggecacca tgtccecgeca gaccacctet gtgggeteca getgectgga
<210> SEQ ID NO 174

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 174

tccccagaac agcactatgg gettetette cgagetgtge ageccecagg geca
<210> SEQ ID NO 175

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 175

tctgetecce accgaggace tctgecatgeca ggcatgaatce ccaggagect a
<210> SEQ ID NO 176

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 176

tgtaccgage actteggete ctegegeget cgegtecect cgtgeggget cca
<210> SEQ ID NO 177

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 177

tctecaagge accatgaatg ccategtgge tctetgecac ttetgegage tceca

<210> SEQ ID NO 178

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 178
tceggaggee atgeeggegt tggegegega cggeggecag ctgecgetge teggta
<210> SEQ ID NO 179

<211> LENGTH: 55
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 179

tgcagegggyg cgccgegetyg tgectgegac tgtggetetg cctgggacte ctgga

<210> SEQ ID NO 180

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 180

tcaccatgge cgaggegect caggtggtgg agatcgacee ggacttcega
<210> SEQ ID NO 181

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 181

tcteegeteg aagtggaget ggacceggag ttegagecee agageegtee gega
<210> SEQ ID NO 182

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 182

tcctetgaga cgccatgtte aactcgatga ccccaccacce aatcagtage ta
<210> SEQ ID NO 183

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 183

tggcgcagac gcagggcace cggaggaaag tctgttacta ctacgacggt ga
<210> SEQ ID NO 184

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 184

tgcgctcace tcectgegge ctectgaggt ggtttggtgg cecectecte gega
<210> SEQ ID NO 185

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 185

tcctcaacta tgacctcaac cggecaggat tccaccacaa ccaggcageg aa
<210> SEQ ID NO 186

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 186

tgagcgcacyg cggtgaggge geggggcage cgtccactte agcccaggga ca
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<210> SEQ ID NO 187

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 187

tcegtgetee tccacceceg ctggategag cccaccgtca tgtttetceta cga
<210> SEQ ID NO 188

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 188

tgggcacggt gatggeccacce actggggece tgggcaacta ctacgtgga
<210> SEQ ID NO 189

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 189

tccagcagat catgtcatga cgactteget getcctgeat ccacgetgge cgga
<210> SEQ ID NO 190

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 190

ttgacgagtyg cggccagage gcagccagca tgtacctgec gggetgegee ta
<210> SEQ ID NO 191

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 191

tgcgggcaga cggceggggge geecggtggeg ceceggecte ttectectee tea
<210> SEQ ID NO 192

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 192

tctgaaaaag actctgeatg ggaatggect gecttacgat gacagaaatg ga
<210> SEQ ID NO 193

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 193

taccgegatyg agaggegete geggegectg ggattttete tgegttetge tecta

<210> SEQ ID NO 194

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 194

tgaaaatgac tgaatataaa cttgtggtag ttggagetgg tggegtagge aa
<210> SEQ ID NO 195

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 195

tagggtccce ggcegecagge cacccggecg tcageageat gcagggtaag ga
<210> SEQ ID NO 196

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 196

tccaagegeg aaaaccccgg atggtgagga gcaggtactg geceggcage ga
<210> SEQ ID NO 197

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 197

ttattattac atggctttge cttactgagg cttcatettg tectetggte ca
<210> SEQ ID NO 198

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 198

tctggegeca aaatgtegtt cgtggcaggg gttattegge ggetggacga ga
<210> SEQ ID NO 199

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 199

tgaggaggtt tcgacatgge ggtgcagecg aaggagacge tgcagttgga ga
<210> SEQ ID NO 200

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 200

tcactgtegyg cggccatgac accgetegte tcecgectga gtegtetgtyg ggta
<210> SEQ ID NO 201

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 201

tgcttagacyg ctggattttt ttegggtagt ggaaaaccag gtaagcaccg aa

<210> SEQ ID NO 202
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<211> LENGTH: 52
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 202

tccegeaggyg agceggacatg gactacgact cgtaccagea ctatttctac ga
<210> SEQ ID NO 203

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 203

tgccgagetyg ctecacgtece accatgecgg gecatgatctg caagaaccca
<210> SEQ ID NO 204

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 204

tgaggagceg gaccgatgtg gaaactgetg ceegeegegg geccggea
<210> SEQ ID NO 205

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 205

tctttactga taatgtcaag ttcatgttac cctcccaacce aaggagcatt ca
<210> SEQ ID NO 206

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 206

tggagggcca ctgagecceg ctacccgece cacagecttt cctaccca
<210> SEQ ID NO 207

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 207

tcggegecatyg aaggaggtac tcctcatttt cgttetetet ctetgtgece ca
<210> SEQ ID NO 208

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 208

ttgcegetegyg ggceggecatyg teggeeggeg aggtegageg ccetagtgteg ga
<210> SEQ ID NO 209

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 209
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tctgcaggac accatgegge ttecegggtge gatgecaget ctggeectca aa

<210> SEQ ID NO 210

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 210

tgagtactce gectctacce cggetgaage ccgeccccge cgccacctat ta
<210> SEQ ID NO 211

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 211

tcgggtgttyg catccatgga gegagetgag agetecgaggt gagegggget cgca

<210> SEQ ID NO 212

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 212

tggaactgct taatagaaac aggcttgtaa ttgtgagtce gegetgca
<210> SEQ ID NO 213

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 213

tcccagacat gacagecate atcaaagaga tcgttagcag aaacaaaagg a
<210> SEQ ID NO 214

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 214

tggcatggee agcaacagca gctectgece gacacctggg ggegggcace tca
<210> SEQ ID NO 215

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 215

tgctgggtga gaagggctgt ggetgegttt tagagaageg ttgggtactg ga
<210> SEQ ID NO 216

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 216

tgcgggacgt gcgggagcgg ctgcaggcgt gggagcgcgc gttCCgang ca

<210> SEQ ID NO 217
<211> LENGTH: 52
<212> TYPE: DNA

52

52

54

48

51

53

52

52



US 2014/0274812 Al
138

-continued

Sep. 18,2014

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 217

tcagaataca gttatggcca cccaggtaat ggggecagtet tetggaggag ga
<210> SEQ ID NO 218

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 218

tgagttctge cggecgeegg cteccgeagg ggccagggeg aagttggege cga
<210> SEQ ID NO 219

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 219

ttctttattt ccagcaatgt ctcaggetgt gcagacaaac ggaactcaac ca
<210> SEQ ID NO 220

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 220

ttcaggagga agcgatggcet tcagacagca tatttgagte atttcectteg ta
<210> SEQ ID NO 221

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 221

tctecttgag gegeeggttyg ceggecacaa cccttggegg agectgectyg ca
<210> SEQ ID NO 222

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 222

tgttgctgag gtgacttcag tgggactggg agttggtgec tgeggeccte cgga

<210> SEQ ID NO 223

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 223

tcaggaacga gatggeggtt ctetggagge tgagtgeegt ttgeggtgee cta
<210> SEQ ID NO 224

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 224

tgcagaggac aaaagcatgt cttceccttee tgggtgeatt ggtttggatg ca
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<210> SEQ ID NO 225

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 225

ttacgeggeg gggctgtege cgtacgegga caagggcaag tgeggectee cgga

<210> SEQ ID NO 226

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 226

tttggtaaga acatgtcgte catcttgeca ttcacgecge cagttgtgaa ga
<210> SEQ ID NO 227

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 227

tggtgacgge ggcaacatgt ctgtggettt cgeggecceg aggcagegag gca

<210> SEQ ID NO 228

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 228

tggegectca gaagcacgge ggtgggggag ggggcggctce ggggecca
<210> SEQ ID NO 229

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 229

tcatgtctca tgcggeccgaa ccageteggg atggegtaga ggccagegeg ga
<210> SEQ ID NO 230

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 230

tcgggggety ctcaggggece tgtggecget gecacategte ctgtggacge gta

<210> SEQ ID NO 231

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 231

ttcegecege ccaggatgga ggegeccgece agegegeaga ccccgeaccee gca
<210> SEQ ID NO 232

<211> LENGTH: 53

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 232

ttgccgtece aagcaatgga tgatttgatg ctgtcccegg acgatattga aca

<210> SEQ ID NO 233

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 233

tcctggteca ccatggecaa accaacaage aaagattcag gettgaagga ga

<210> SEQ ID NO 234

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 234

tctggatege ggagggaatg ccccggaggg cggagaactg ggacgaggece ga

<210> SEQ ID NO 235

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 235

tgggccagag atggceggegg ccgacgggge tttgecggag geggeggett ta

<210> SEQ ID NO 236

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 236

tgcccagaca agcaacatgg cteggaaacg cgeggecgge ggggagecge gggga

<210> SEQ ID NO 237

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
primer

<220> FEATURE:

<223> OTHER INFORMATION: 5'-biotin

<400> SEQUENCE: 237

tctagagaag acaagaacct gacc

<210> SEQ ID NO 238

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
primer

<400> SEQUENCE: 238
ggatcceggte tcttaaggee gtgg
<210> SEQ ID NO 239

<211> LENGTH: 28
<212> TYPE: DNA
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence:
primer
<400> SEQUENCE: 239

gacggtggct gtcaaatacc aagatatg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 240

LENGTH: 30

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 240

tctectecag tteacttttg actagttggg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 241

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 241

agtaacagcyg gtagaggcag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 242

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer

<400> SEQUENCE: 242

attgggctac gatggactcc

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 243

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

primer
<400> SEQUENCE: 243

ttaattcaat atattcatga ggcac

<210> SEQ ID NO 244

<211> LENGTH: 5656

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
polynucleotide

<220> FEATURE:

<221> NAME/KEY: modified_base

<222> LOCATION: (901)..(910)

<223> OTHER INFORMATION: a, ¢, t, g, unknown or other

<400> SEQUENCE: 244

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

Synthetic
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gacggatcgg

ccgcatagtt

cgagcaaaat

ttagggttag

gattattgac

tggagtteceg

ccegeccatt

attgacgtca

atcatatgcc

atgcccagta

tcgetattac

actcacggygyg

aaaatcaacg

gtaggcgtgt

ctgettactg

nnnnnnnnnn

tcataaattg

cactcaggat

tagaggtaaa

tcctattgat

aattggccaa

tatcaaccct

atttgtgagt

cactaattgt

taaagccgge

cttttaaggg

gegtaceggt

gecttetagt

aggtgccact

taggtgtcat
agacaatagc

cagctggggc

tgtggtggtt

cgetttette

gggcatcect

ttagggtgat

gttggagtce

tatcteggte

gagatctecce

aagccagtat

ttaagctaca

gegttttgeyg

tagttattaa

cgttacataa

gacgtcaata

atgggtggac

aagtacgccc

catgacctta

catggtgatg

atttccaagt

ggactttcca

acggtgggag

gcettatcgaa

ggatcccaac

aaatatgtge

agaattcttg

catttgggtyg

tacggtgtga

gcagatgaaa

aatgaatggt

ggtcacttta

aatggagcetg

acattaacct

cccttegaag

catcatcacc

tgccagecat

cccactgtec

tctattetgg

aggcatgetg

tctagggggt

acgcgcageg

ccttecttte

ttagggttce

ggttcacgta

acgttcttta

tattctttty

gatccectat

ctgctecetyg

acaaggcaag

ctgettegeg

tagtaatcaa

cttacggtaa

atgacgtatg

tatttacggt

cctattgacyg

tgggacttte

cggttttgge

ctccacccca

aaatgtcgta

gtctatataa

attaatacga

tagtcaaaag

ctcatgaata

aaatgaaggt

gatcaaggaa

tcgtggatac

tgcaacgata

ggaaagtcta

aaggaaacta

ttettagtgt

tagaggaagt

gtaagcctat

atcaccattg

ctgttgttty

tttcctaata

ggggtggggt

gggatgcggt

atccccacge

tgaccgctac

tcgecacgtt

gatttagtge

gtgggccatce

atagtggact

atttataagg

ggtcgactet

cttgtgtgtt

gettgaccega

atgtacggge

ttacggggte

atggccegec

ttcccatagt

aaactgcceca

tcaatgacgg

ctacttggeca

agtacatcaa

ttgacgtcaa

acaactcege

gcagagctet

ctcactatag

tgaactggag

tattgaatta

aatggaattt

accggacgga

taaagcttat

tgtcgaagaa

tccatcttcet

caaagctcag

agaagagctt

cagacggaaa

ccctaaccct

agtttaaacc

ccecteccece

aaatgaggaa

dgggcaggac

gggctcetatyg

gecetgtage

acttgccage

cgeceggettt

tttacggcac

gecctgatag

cttgttccaa

gattttgggg

cagtacaatc tgctctgatg

ggaggtcgct gagtagtgcg

caattgcatg aagaatctge

cagatatacg cgttgacatt

attagttcat agcccatata

tggctgaccyg cccaacgace

aacgccaata gggactttece

cttggcagta catcaagtgt

taaatggcce gectggeatt

gtacatctac gtattagtca

tgggcgtgga tagcggtttg

tgggagtttyg ttttggcacc

cccattgacyg caaatgggeg

ctggctaact agagaaccca

ggagacccaa gctggctage

gagaagaaat ctgaacttcg

attgaaattyg ccagaaattc

tttatgaaag tttatggata

gcaatttata ctgtcggate

agcggaggtt ataatctgec

aatcaaacac gaaacaaaca

gtaacggaat ttaagttttt

cttacacgat taaatcatat

ttaattggtyg gagaaatgat

tttaataacyg gcgagataaa

ctceteggte tegattctac

cgctgatcag cctegactgt

gtgecttect tgaccctgga

attgcatcge attgtctgag

agcaaggggg aggattggga

gettetgagg cggaaagaac

ggcgcattaa gcgcggcecggyg

geectagege ccgetecttt

cccegtcaag ctctaaatceg

ctcgacceca aaaaacttga

acggttttte gcectttgac

actggaacaa cactcaaccc

atttcggect attggttaaa
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aaatgagctg atttaacaaa aatttaacgc gaattaattc tgtggaatgt gtgtcagtta 2340
gggtgtggaa agtccccagg ctccccagge aggcagaagt atgcaaagca tgcatctcaa 2400
ttagtcagca accaggtgtg gaaagtccce aggctcccca gcaggcagaa gtatgcaaag 2460
catgcatctc aattagtcag caaccatagt cccgccecta actccgccca teccgceccect 2520
aactccgecce agttceccgecce attctcecgcee ccatggetga ctaatttttt ttatttatge 2580
agaggccgag gccgectetg cctcectgaget attccagaag tagtgaggag gettttttgg 2640
aggcctaggce ttttgcaaaa agctcccggg agcttgtata tccatttteg gatctgatca 2700
gcacgtgttyg acaattaatc atcggcatag tatatcggca tagtataata cgacaaggtg 2760
aggaactaaa ccatggccaa gcctttgtct caagaagaat ccaccctcat tgaaagagca 2820
acggctacaa tcaacagcat ccccatctct gaagactaca gecgtcgccag cgcagctcete 2880
tctagcgacg gecgcatcett cactggtgte aatgtatatc attttactgg gggaccttgt 2940
gcagaactecg tggtgctggg cactgctget gectgcggcag ctggcaacct gacttgtatce 3000
gtcgecgateg gaaatgagaa caggggcatc ttgagcccct geggacggtg tcgacaggtyg 3060
cttctegate tgcatcctgg gatcaaagcg atagtgaagg acagtgatgg acagccgacg 3120
gcagttggga ttcgtgaatt gctgccctet ggttatgtgt gggagggcta agcacttegt 3180
ggccgaggag caggactgac acgtgctacg agatttcgat tceccaccgecg ccttctatga 3240
aaggttgggce ttcggaatcg ttttceccecggga cgccggetgg atgatcctee agcgcecgggga 3300
tctcatgetg gagttctteg cccaccccaa cttgtttatt gcagcttata atggttacaa 3360
ataaagcaat agcatcacaa atttcacaaa taaagcattt ttttcactgc attctagttg 3420
tggtttgtce aaactcatca atgtatctta tcatgtcetgt ataccgtcga cctctagceta 3480
gagcttggeg taatcatggt catagctgtt tcctgtgtga aattgttatc cgctcacaat 3540
tccacacaac atacgagccg gaagcataaa gtgtaaagcc tggggtgcct aatgagtgag 3600
ctaactcaca ttaattgcgt tgcgctcact gccecgcttte cagtcgggaa acctgtegtg 3660
ccagctgcat taatgaatcg gccaacgcgce ggggagaggce ggtttgcecgta ttgggcgcetce 3720
ttececgettee tegctcactyg actcecgetgeg cteggtegtt cggctgecgge gagcggtatce 3780
agctcactca aaggcggtaa tacggttatce cacagaatca ggggataacyg caggaaagaa 3840
catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgegt tgctggegtt 3900
tttccatagg ctccgceccecee ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg 3960
gcgaaacceg acaggactat aaagatacca ggcgtttcece cctggaagcet ccctegtgeg 4020
ctctectgtt ccgaccctge cgcttaccgg atacctgtece gectttcectece cttegggaag 4080
cgtggegett tcetcaatget cacgctgtag gtatctcagt tcggtgtagg tegttcegetce 4140
caagctgggce tgtgtgcacg aacccceccgt tcagcecccgac cgctgegect tatccggtaa 4200
ctatcgtectt gagtccaacc cggtaagaca cgacttatcg ccactggcag cagccactgg 4260
taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggcce 4320
taactacggc tacactagaa ggacagtatt tggtatctgc gectctgctga agccagttac 4380
cttcggaaaa agagttggta gcectcttgatce cggcaaacaa accaccgctg gtageggtgg 4440
tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag aagatccttt 4500

gatcttttet acggggtctg acgctcagtg gaacgaaaac tcacgttaag ggattttggt 4560
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catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa 4620
atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga 4680
ggcacctatc tcagcgatct gtcectattteg ttcatccata gttgectgac tceccegtegt 4740
gtagataact acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgeg 4800
agacccacgce tcaccggctce cagatttatce agcaataaac cagccagcecyg gaagggccga 4860
gcgcagaagt ggtcctgcaa ctttatccge ctccatccag tcectattaatt gttgeccggga 4920
agctagagta agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg 4980
catcgtggtg tcacgctegt cgtttggtat ggcttcattc agctceggtt cccaacgatce 5040
aaggcgagtt acatgatccc ccatgttgtg caaaaaagcg gttagctccect teggtcectcece 5100
gatcgttgtc agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca 5160
taattctectt actgtcatge catccgtaag atgcecttttet gtgactggtg agtactcaac 5220
caagtcattc tgagaatagt gtatgcggcg accgagttge tecttgecccgg cgtcaatacg 5280
ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttce 5340
ggggcgaaaa ctctcaagga tcttaccget gttgagatcce agttcgatgt aacccactceg 5400
tgcacccaac tgatcttcag catcttttac tttcaccage gtttcectgggt gagcaaaaac 5460
aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat 5520
actcttectt tttcaatatt attgaagcat ttatcagggt tattgtctca tgagcggata 5580
catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat ttccccgaaa 5640
agtgccacct gacgtce 5656
<210> SEQ ID NO 245

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 245

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegteg aacattgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa gcaatggggg tggcaaacag gctcttgaga cggttcagag acttetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcgattge gaataacaat 780

ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
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ggtttgacgce ctgcacaagt ggtcgccatc gectcgaatg geggcggtaa gcaggegcetg 900
gaaacagtac agcgcctgcet gectgtactg tgccaggatce atggactgac cccagaccag 960

gtagtcgcaa tcgecgtcgaa cattggggga aagcaagccc tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcatcce 1080
cacgacggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tectctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaatg ggggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccaac 2100
aacaacggcg gtaagcaggc gctggaaaca gtacagcegece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgcta ataataacgg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 246
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 246

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
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50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460
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Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 247

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide
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<400> SEQUENCE: 247

gctagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggcat tcaccgcggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgcgcaacac cacgdaggcge ttgtggggca tggcttcact 240
catgecgcata ttgtcgeget ttcacagcac cctgcggege ttgggacggt ggctgtcaaa 300
taccaagata tgattgcggce cctgcccgaa gccacgcacg aggcaattgt aggggtcggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegteg aacattgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcegattge gtegaacatt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccaacaaca acggcggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgecgtcgaa cattggggga aagcaagccc tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aacatcggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaaataa taacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgaat aacaatggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcgaacatt 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtcgaa cattggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccaac 2100
aacaacggcg gtaagcaggc gctggaaaca gtacagcegece tgctgectgt actgtgecag 2160

gatcatggac tgacacccga acaggtggtc gccattgcta ataataacgg aggacggcca 2220
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-continued
gecttggagt ccatcgtage ccaattgtcee aggcccgate cegegttgge tgegttaacyg
aatgaccatc tggtggegtt ggcatgtett ggtggacgac cegegetega tgcagtcaaa
aagggtctge ctcatgetee cgecattgate aaaagaacca accggeggat tcccgagaga
acttcccate gagtegeggg atcc
<210> SEQ ID NO 248
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide

<400> SEQUENCE: 248

Ala
1
Asp

Arg

Leu

Val

Leu

Gln

145

Thr

Pro

Gly

Cys

His

225

Val

Ala

Leu

Ala

Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His

Ile

Lys

Gly

50

Thr

Ala

Ala

Glu

Glu

130

Leu

Ala

Leu

Gly

Gln

210

Asp

Leu

Ser

Pro

Ile
290

Asp

Val

35

Tyr

Val

His

Val

Ala

115

Ala

Asp

Val

Asn

Lys

195

Asp

Gly

Cys

Asn

Val
275

Ala

5

10 15

Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys

20

25 30

Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr

40 45

Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg

55 60

Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr

75 80

Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr

85

90 95

Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr

100

105 110

Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala

120 125

Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu

135 140

Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
150 155 160

Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala

165

170 175

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile

180

185 190

Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu

200 205

His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser

215 220

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
230 235 240

Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile

245

250 255

Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu

260

265 270

Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val

280 285

Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln

295 300
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Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
485 490 495

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
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705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 249

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 249

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcgattge gaataacaat 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gectccaata ttggeggtaa geaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgecgtcgaa cattggggga aagcaagccc tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080
aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgcecatcge ctcgaatgge ggcggtaage aggcgctgga aacagtacag 1320

cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380



US 2014/0274812 Al Sep. 18,2014
152

-continued

gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa catcggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgect ccaatattgg cggtaagcag gcgctggaaa cagtacagcg cctgctgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgc gaacaataat 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtccaa cggtggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccaac 2100
aacaacggcg gtaagcaggc gctggaaaca gtacagcegece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgcta ataataacgg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 250
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 250

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val



US 2014/0274812 Al Sep. 18,2014
153

-continued

145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560
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Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 251

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 251

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
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acagcggtag aggcagtgca cgcctggcege aatgcegetca cceggggeccce cttgaacctg 540
accccagacc aggtagtcge aatcgegtca catgacgggg gaaagcaagce cctggaaacce 600
gtgcaaaggt tgttgcecggt cctttgtcaa gaccacggcc ttacaccgga gcaagtcgtg 660
gccattgcaa gcaacatcgg tggcaaacag gctcttgaga cggttcagag acttctccca 720
gttctcetgte aagcccacgg gectgactccec gatcaagttg tagcecgattgce gaataacaat 780
ggagggaaac aagcattgga gactgtccaa cggctccttce cegtgttgtg tcaagcccac 840
ggtttgacgce ctgcacaagt ggtcgccatc gccaacaaca acggcggtaa gcaggcgctg 900
gaaacagtac agcgcctgcet gectgtactg tgccaggatce atggactgac cccagaccag 960

gtagtcgcaa tcgegtcaaa cggaggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aatgggggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcatccca cgacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaatg ggggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtcgaa cattggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccagce 2100
catgatggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgccag 2160
gatcatggac tgacacccga acaggtggtc gecattgett cecacgacgg aggacggeca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 252

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 252
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Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400
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Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
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<210> SEQ ID NO 253
<211> LENGTH: 2424

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 253

gctagcacca

aaggatgacg

gtacctatgg

cctaaggtca

catgcgcata

taccaagata

aaacagtggt

gggccteege

acagcggtag

accccagacce

gtgcaaaggt

gccattgcaa

gttetetgte

ggagggaaac

ggtttgacge

gaaacagtac

gtagtcgcaa

ttgccggtec

aatgggggtyg

geccacggge

gcattggaga

gcacaagtgg

cgeetgetge

gcgaacaata

tgtcaagacc

aaacaggctce

actccegatce

gtccaacgge

gccategect

gtactgtgee

dggggaaagce

ggccttacac

tggactacaa

atgacaagat

tggacttgag

ggagcaccgt

ttgtcgeget

tgattgecgge

¢gggagcegey

tccagetega

aggcagtgca

aggtagtcge

tgttgceggt

gcaacatcgg

aagcccacgg

aagcattgga

ctgcacaagt

agcgeetget

tcgegteaca

tttgtcaaga

gcaaacaggce

tgactccega

ctgtccaacy

tcgecatege

ctgtactgtyg

atgggggaaa

acggecttac

ttgagacggt

aagttgtage

tccttecegt

ccaatattgg

aggatcatgg

aagccctgga

cggagcaagt

agaccatgac

ggcccccaag

gacactcggt

cgcgcaacac

ttcacagcac

cctgeccgaa

agcacttgag

caccgggcag

cgectggege

aatcgegtca

cctttgtcaa

tggcaaacag

getgactece

gactgtccaa

ggtegecate

gectgtactyg

tgacggggga

ccacggectt

tcttgagacy

tcaagttgta

getecttece

ctccaatatt

ccaggatcat

gcaagcccty

accggagcaa

tcagagactt

gattgegtee

gttgtgtcaa

cggtaagcag

actgacccca

aaccgtgcaa

cgtggecatt

ggtgattata

aagaagagga

tattcgcaac

cacgaggege

cctgeggege

gccacgcacyg

gegetgetga

ctgctgaaga

aatgcgctca

aacggagggyg

gaccacggcce

getettgaga

gatcaagttyg

cggetectte

gectccaata

tgccaggatce

aagcaagccc

acaccggage

gttcagagac

gegattgegt

gtgttgtgte

ggcggtaagc

ggactgacce

gaaaccgtge

gtegtggeca

ctceccagtte

aacggtggag

geccacggtt

gegetggaaa

gaccaggtag

aggttgttge

gcaaataata

aagatcatga

aggtgggcat

agcaacagga

ttgtggggca

ttgggacggt

aggcaattgt

ctgtggcggg

tcgegaagag

ceggggecce

gaaagcaagc

ttacaccgga

cggttcagag

tagcgattge

cegtgttgty

ttggcggtaa

atggactgac

tggaaaccgt

aagtcgtgge

ttctececcagt

ccaacggtygyg

aagcccacgg

aggcgctgga

cagaccaggt

aaaggttgtt

ttgcaaataa

tctgtcaage

ggaaacaagc

tgacgectge

cagtacagcg

tcgcaatege

cggtecttty

acggtggcaa

Synthetic
catcgattac 60
tcaccgeggy 120
gaaaatcaag 180
tggcttcact 240
ggctgtcaaa 300
aggggtcggt 360
tgagcttagyg 420
agggggagta 480
cttgaacctyg 540
cctggaaacce 600
gcaagtcgtg 660
acttctcceca 720
gaataacaat 780
tcaagcccac 840
gcaggcgctg 900
cccagaccag 960
gcaaaggttg 1020
cattgcaagc 1080
tctetgteaa 1140
agggaaacaa 1200
tttgacgect 1260
aacagtacag 1320
agtcgcaatc 1380
gccggtectt 1440
taacggtggce 1500
ccacgggcetyg 1560
attggagact 1620
acaagtggtc 1680
cctgetgect 1740
gtcgaacatt 1800
tcaagaccac 1860
acaggctcett 1920
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gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980

gttgtagcga ttgcgtccaa cggtggaggg aaacaagcat tggagactgt ccaacggctce 2040

cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcge catcgcectcece 2100

aatattggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgeccag 2160

gatcatggac tgacacccga acaggtggtc gccattgctt ctaacatcgg aggacggcca 2220

gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280

aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340

aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 254

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 254

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
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245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
485 490 495

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655



US 2014/0274812 Al Sep. 18,2014
161

-continued

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 255

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 255

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegteg aacattgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa ataataacgg tggcaaacag gctcttgaga cggttcagag acttctecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtecaacggt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gectcgaatg geggeggtaa geaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgcgtcaaa cggaggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
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ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080
aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt ccaacggtgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtgg tcgccatcge ctceccaatatt ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtce aacggtggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcaaacgga 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtcgca tgacggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccagce 2100
catgatggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgccag 2160
gatcatggac tgacacccga acaggtggtc gecattgett cecacgacgg aggacggeca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 256
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 256

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95
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Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
210 215 220

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495
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Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 257

<211> LENGTH: 2322

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 257
getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120

gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
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cctaaggtca ggagcaccgt cgcgcaacac cacgdaggcge ttgtggggca tggcttcact 240
catgecgcata ttgtcgeget ttcacagcac cctgcggege ttgggacggt ggctgtcaaa 300
taccaagata tgattgcggce cctgcccgaa gccacgcacg aggcaattgt aggggtcggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcgattge gaataacaat 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccaacaaca acggcggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgegtcaca tgacggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcatcce 1080
cacgacggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tectctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge caacaacaac ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaaataa taacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcgaacatt 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaatg ggggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtctg acacccgaac aggtggtcge cattgcttcet 2100
aacatcggag gacggccagce cttggagtce atcgtagecce aattgtccag geccgatccce 2160
gcgttggetyg cgttaacgaa tgaccatctg gtggegttgg catgtcttgg tggacgaccce 2220
gcgetcgatyg cagtcaaaaa gggtctgect catgctcceg cattgatcaa aagaaccaac 2280

cggcggattc ccgagagaac ttcccatcga gtcgcgggat cc 2322

<210> SEQ ID NO 258
<211> LENGTH: 774
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<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 258

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
355 360 365
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Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
485 490 495

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
690 695 700

Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro
705 710 715 720

Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu
725 730 735

Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala
740 745 750

Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser
755 760 765
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His Arg Val Ala Gly Ser

770

<210> SEQ ID NO 259
<211> LENGTH: 2220

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 259

gctagcacca

aaggatgacg

gtacctatgg

cctaaggtca

catgcgcata

taccaagata

aaacagtggt

gggccteege

acagcggtag

accccagacce

gtgcaaaggt

gccattgcaa

gttetetgte

ggagggaaac

ggtttgacge

gaaacagtac

gtagtcgcaa

ttgccggtec

aataacggtyg

geccacggge

gcattggaga

gcacaagtgg

cgeetgetge

gegtcacatyg

tgtcaagacc

aaacaggctce

actccegatce

gtccaacgge

gccatcgeca

gtactgtgee

dggggaaagce

tggactacaa

atgacaagat

tggacttgag

ggagcaccgt

ttgtcgeget

tgattgecgge

¢gggagcegey

tccagetega

aggcagtgca

aggtagtcge

tgttgceggt

ataataacgg

aagcccacgg

aagcattgga

ctgcacaagt

agcgeetget

tcgegtegaa

tttgtcaaga

gcaaacaggce

tgactccega

ctgtccaacy

tcgecatege

ctgtactgtyg

acgggggaaa

acggecttac

ttgagacggt

aagttgtage

tccttecegt

gccatgatgg

aggatcatgg

aagccctgga

agaccatgac

ggcccccaag

gacactcggt

cgcgcaacac

ttcacagcac

cctgeccgaa

agcacttgag

caccgggcag

cgectggege

aatcgegteg

cctttgtcaa

tggcaaacag

getgactece

gactgtccaa

ggtegecate

gectgtactyg

cattggggga

ccacggectt

tcttgagacy

tcaagttgta

getecttece

caacaacaac

ccaggatcat

gcaagcccty

accggagcaa

tcagagactt

gattgegteg

gttgtgtcaa

cggtaagcag

actgacccca

aaccgtgcaa

ggtgattata

aagaagagga

tattcgcaac

cacgaggege

cctgeggege

gccacgcacyg

gegetgetga

ctgctgaaga

aatgcgctca

aacattgggyg

gaccacggcce

getettgaga

gatcaagttyg

cggetectte

gccaacaaca

tgccaggatce

aagcaagccc

acaccggage

gttcagagac

gegattgegt

gtgttgtgte

ggcggtaagc

ggactgacce

gaaaccgtge

gtegtggeca

ctceccagtte

aacattggag

geccacggtt

gegetggaaa

gaccaggtag

aggttgttge

aagatcatga

aggtgggcat

agcaacagga

ttgtggggca

ttgggacggt

aggcaattgt

ctgtggcggg

tcgegaagag

ceggggecce

gaaagcaagc

ttacaccgga

cggttcagag

tagcgattge

cegtgttgty

acggcggtaa

atggactgac

tggaaaccgt

aagtcgtgge

ttctececcagt

cgcatgacgyg

aagcccacgg

aggcgctgga

cagaccaggt

aaaggttgtt

ttgcaaataa

tctgtcaage

ggaaacaagc

tgacgectge

cagtacagcg

tcgcaatege

cggtecttty

Synthetic
catcgattac 60
tcaccgeggy 120
gaaaatcaag 180
tggcttcact 240
ggctgtcaaa 300
aggggtcggt 360
tgagcttagyg 420
agggggagta 480
cttgaacctyg 540
cctggaaacce 600
gcaagtcgtg 660
acttctcceca 720
gtcgcatgac 780
tcaagcccac 840
gcaggcgctg 900
cccagaccag 960
gcaaaggttg 1020
cattgcaaat 1080
tctetgteaa 1140
agggaaacaa 1200
tttgacgect 1260
aacagtacag 1320
agtcgcaatc 1380
gccggtectt 1440
taacggtggce 1500
ccacgggcetyg 1560
attggagact 1620
acaagtggtc 1680
cctgetgect 1740
gtcacatgac 1800
tcaagaccac 1860
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ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920

gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac acccgaacag 1980

gtggtcgeca ttgcttceccca cgacggagga cggccagcect tggagtccat cgtagcccaa 2040

ttgtccagge ccgatccege gttggetgceg ttaacgaatg accatctggt ggcgttggcea 2100

tgtcttggtyg gacgaccege gctcgatgca gtcaaaaagg gtctgectca tgctcccgcea 2160

ttgatcaaaa gaaccaaccg gcggattcce gagagaactt cccatcgagt cgcgggatcce 2220

<210> SEQ ID NO 260

<211> LENGTH: 740

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 260

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
210 215 220

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285
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Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
485 490 495

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Arg Pro
660 665 670

Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala Leu
675 680 685
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Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu

690

695

Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu
710

705

715

Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu

725

Val Ala Gly Ser

740

<210> SEQ ID NO 261
<211> LENGTH: 2424

<212> TYPE:

DNA

730

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 261

gctagcacca

aaggatgacg

gtacctatgg

cctaaggtca

catgcgcata

taccaagata

aaacagtggt

gggccteege

acagcggtag

accccagacce

gtgcaaaggt

gccattgcaa

gttetetgte

ggagggaaac

ggtttgacge

gaaacagtac

gtagtcgcaa

ttgccggtec

cacgacggtyg

geccacggge

gcattggaga

gcacaagtgg

cgeetgetge

gegtcegaaca

tgtcaagacc

aaacaggctce

actccegatce

tggactacaa

atgacaagat

tggacttgag

ggagcaccgt

ttgtcgeget

tgattgecgge

¢gggagcegey

tccagetega

aggcagtgca

aggtagtcge

tgttgceggt

ataataacgg

aagcccacgg

aagcattgga

ctgcacaagt

agcgeetget

tcgegaacaa

tttgtcaaga

gcaaacaggce

tgactccega

ctgtccaacy

tcgecatege

ctgtactgtyg

ttgggggaaa

acggecttac

ttgagacggt

aagttgtage

agaccatgac

ggcccccaag

gacactcggt

cgcgcaacac

ttcacagcac

cctgeccgaa

agcacttgag

caccgggcag

cgectggege

aatcgegteg

cctttgtcaa

tggcaaacag

getgactece

gactgtccaa

ggtegecate

gectgtactyg

taatggggga

ccacggectt

tcttgagacy

tcaagttgta

getecttece

ctccaatatt

ccaggatcat

gcaagcccty

accggagcaa

tcagagactt

gattgcgaat

ggtgattata

aagaagagga

tattcgcaac

cacgaggege

cctgeggege

gccacgcacyg

gegetgetga

ctgctgaaga

aatgcgctca

aacattgggyg

gaccacggcce

getettgaga

gatcaagttyg

cggetectte

gccagecatyg

tgccaggatce

aagcaagccc

acaccggage

gttcagagac

gegattgegt

gtgttgtgte

ggcggtaagc

ggactgacce

gaaaccgtge

gtegtggeca

ctceccagtte

aacaatggag

Ala Cys Leu Gly Gly

700

Pro His Ala Pro Ala

720

Arg Thr Ser His Arg

aagatcatga

aggtgggcat

agcaacagga

ttgtggggca

ttgggacggt

aggcaattgt

ctgtggcggg

tcgegaagag

ceggggecce

gaaagcaagc

ttacaccgga

cggttcagag

tagcgattge

cegtgttgty

atggcggtaa

atggactgac

tggaaaccgt

aagtcgtgge

ttctececcagt

cgcatgacgyg

aagcccacgg

aggcgctgga

cagaccaggt

aaaggttgtt

ttgcaaataa

tctgtcaage

ggaaacaagc

735

Synthetic
catcgattac 60
tcaccgeggy 120
gaaaatcaag 180
tggcttcact 240
ggctgtcaaa 300
aggggtcggt 360
tgagcttagyg 420
agggggagta 480
cttgaacctyg 540
cctggaaacce 600
gcaagtcgtg 660
acttctcceca 720
gaataacaat 780
tcaagcccac 840
gcaggcgctg 900
cccagaccag 960
gcaaaggttg 1020
cattgcatcc 1080
tctetgteaa 1140
agggaaacaa 1200
tttgacgcecet 1260
aacagtacag 1320
agtcgcaatc 1380
gccggtectt 1440
taacggtggce 1500
ccacgggcetyg 1560
attggagact 1620
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gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680

gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740

gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800

gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860

ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920

gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980

gttgtagcga ttgcgtccaa cggtggaggg aaacaagcat tggagactgt ccaacggctce 2040

cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccaac 2100

aacaacggcg gtaagcaggc gctggaaaca gtacagcegece tgctgectgt actgtgecag 2160

gatcatggac tgacacccga acaggtggtc gccattgctt ctaatggggg aggacggcca 2220

gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280

aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340

aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 262

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 262

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
180 185 190
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Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
210 215 220

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
485 490 495

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
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595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 263

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 263

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagace aggtagtege aatcgegaac aataatgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660

gccattgcaa ataataacgg tggcaaacag gctcttgaga cggttcagag acttctecca 720
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gttctcetgte aagcccacgg gectgactccec gatcaagttg tagcecgattge gtcgcatgac 780
ggagggaaac aagcattgga gactgtccaa cggctccttce cegtgttgtg tcaagcccac 840
ggtttgacgce ctgcacaagt ggtcgccatc geccagccatg atggcggtaa gcaggcgcetg 900
gaaacagtac agcgcctgcet gectgtactg tgccaggatce atggactgac cccagaccag 960

gtagtcgcaa tcgegtcaca tgacggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080
aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcegt cgaacattgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge caacaacaac ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcatccca cgacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgaat aacaatggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca acaacaacgg cggtaagcag gcgctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcgaacatt 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaaataata acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtccaa cggtggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgectgcac aagtggtcge catcgcectceg 2100
aatggcggcg gtaagcaggce gctggaaaca gtacagcegcece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gecattgett cecacgacgg aggacggeca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 264
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 264

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr



US 2014/0274812 Al Sep. 18,2014
176

-continued

35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
210 215 220

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445
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Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 265

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 265

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagace aggtagtege aatcgegaac aataatgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa gcaacatcgg tggcaaacag gctcttgaga cggttcagag acttetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcegattge gtegaacatt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccaacaaca acggcggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgcgaacaa taatggggga aagcaagccce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080
aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcegt cgaacattgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtecgaaca ttgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgect ccaatattgg cggtaagcag gcgctggaaa cagtacagcg cctgctgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtccaa cggtggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgectgcac aagtggtcge catcgcectceg 2100

aatggcggcg gtaagcaggce gctggaaaca gtacagcegcece tgctgectgt actgtgecag 2160
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gatcatggac tgacacccga acaggtggtc gccattgctt ctaatggggg aggacggcca 2220

gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280

aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340

aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 266

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 266

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285
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Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
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690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 267

<211> LENGTH: 2322

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 267

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa gcaatggggg tggcaaacag gctcttgaga cggttcagag acttetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcegattge gtegaacatt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccagecatg atggeggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgcgtcaaa cggaggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020

ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080

aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140

gcccacggge tgactcccga tcaagttgta gcgattgcegt cgaacattgg agggaaacaa 1200

gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
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gcacaagtgg tcgccatcge ctceccaatatt ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcaaacyg gagggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcatccca cgacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtce aacggtggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
geecatcegect cgaatggcegg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgc gaacaataat 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtctg acacccgaac aggtggtcge cattgcttcece 2100
cacgacggag gacggccage cttggagtce atecgtagecce aattgtccag gceccgatcce 2160
gcgttggetyg cgttaacgaa tgaccatctg gtggegttgg catgtcttgg tggacgaccce 2220
gcgetcgatyg cagtcaaaaa gggtctgect catgctcceg cattgatcaa aagaaccaac 2280
cggcggattc ccgagagaac ttcccatcga gtcgcgggat cc 2322
<210> SEQ ID NO 268
<211> LENGTH: 774
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 268

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160
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Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560
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Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro
705 710 715 720

Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu
725 730 735

Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala
740 745 750

Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser
755 760 765

His Arg Val Ala Gly Ser
770

<210> SEQ ID NO 269

<211> LENGTH: 2220

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 269

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660

gccattgcaa ataataacgg tggcaaacag gctcttgaga cggttcagag acttctecca 720
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gttctcetgte aagcccacgg gectgactccec gatcaagttg tagcecgattgce gaataacaat 780
ggagggaaac aagcattgga gactgtccaa cggctccttce cegtgttgtg tcaagcccac 840
ggtttgacgce ctgcacaagt ggtcgccatc geccagccatg atggcggtaa gcaggcgcetg 900
gaaacagtac agcgcctgcet gectgtactg tgccaggatce atggactgac cccagaccag 960

gtagtcgcaa tcgegtcaca tgacggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aacatcggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtecgaaca ttgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgaat aacaatggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
geecatcegect cgaatggcegg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac acccgaacag 1980
gtggtcgeca ttgcttceccca cgacggagga cggccagcect tggagtccat cgtagcccaa 2040
ttgtccagge ccgatccege gttggetgceg ttaacgaatg accatctggt ggcgttggcea 2100
tgtcttggtyg gacgaccege gctcgatgca gtcaaaaagg gtctgectca tgctcccgcea 2160
ttgatcaaaa gaaccaaccg gcggattcce gagagaactt cccatcgagt cgcgggatcce 2220
<210> SEQ ID NO 270
<211> LENGTH: 740
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 270

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80
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His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
210 215 220

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480
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Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Arg Pro
660 665 670

Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro Ala Leu
675 680 685

Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu Gly Gly
690 695 700

Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala Pro Ala
705 710 715 720

Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser His Arg
725 730 735

Val Ala Gly Ser
740

<210> SEQ ID NO 271

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 271

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420
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gggcctecge tccagctega caccgggcag ctgctgaaga tcgcgaagag agggggagta 480
acagcggtag aggcagtgca cgcctggcege aatgcegetca cceggggeccce cttgaacctg 540
accccagacc aggtagtcge aatcgegtca catgacgggg gaaagcaagce cctggaaacce 600
gtgcaaaggt tgttgcecggt cctttgtcaa gaccacggcc ttacaccgga gcaagtcgtg 660
gccattgcat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttctccca 720
gttctcetgte aagcccacgg gectgactccec gatcaagttg tagcecgattge gtcgaacatt 780
ggagggaaac aagcattgga gactgtccaa cggctccttce cegtgttgtg tcaagcccac 840
ggtttgacgce ctgcacaagt ggtcgccatc gccaacaaca acggcggtaa gcaggcgctg 900
gaaacagtac agcgcctgcet gectgtactg tgccaggatce atggactgac cccagaccag 960

gtagtcgcaa tcgcgaacaa taatggggga aagcaagccce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcatcce 1080
cacgacggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tectctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcegt cgaacattgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge caacaacaac ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgaat aacaatggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca acaacaacgg cggtaagcag gcgctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcgaacatt 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaaataata acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtcgca tgacggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccagce 2100
catgatggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgccag 2160
gatcatggac tgacacccga acaggtggtc gecattgett cecacgacgg aggacggeca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 272

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
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<400> SEQUENCE: 272

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
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385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800
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Thr Ser His Arg Val Ala Gly Ser

805

<210> SEQ ID NO 273
<211> LENGTH: 2424

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 273

gctagcacca

aaggatgacg

gtacctatgg

cctaaggtca

catgcgcata

taccaagata

aaacagtggt

gggccteege

acagcggtag

accccagacce

gtgcaaaggt

gccattgcaa

gttetetgte

ggagggaaac

ggtttgacge

gaaacagtac

gtagtcgcaa

ttgccggtec

aacatcggtyg

geccacggge

gcattggaga

gcacaagtgg

cgeetgetge

gcgaacaata

tgtcaagacc

aaacaggctce

actccegatce

gtccaacgge

gccategect

gtactgtgee

dggggaaagce

tggactacaa

atgacaagat

tggacttgag

ggagcaccgt

ttgtcgeget

tgattgecgge

¢gggagcegey

tccagetega

aggcagtgca

aggtagtcge

tgttgceggt

gcaatggggy

aagcccacgg

aagcattgga

ctgcacaagt

agcgeetget

tcgegtegaa

tttgtcaaga

gcaaacaggce

tgactccega

ctgtccaacy

tcgecatege

ctgtactgtyg

atgggggaaa

acggecttac

ttgagacggt

aagttgtage

tccttecegt

cgaatggcgg

aggatcatgg

aagccctgga

agaccatgac

ggcccccaag

gacactcggt

cgcgcaacac

ttcacagcac

cctgeccgaa

agcacttgag

caccgggcag

cgectggege

aatcgegtca

cctttgtcaa

tggcaaacag

getgactece

gactgtccaa

ggtegecate

gectgtactyg

cattggggga

ccacggectt

tcttgagacy

tcaagttgta

getecttece

ctccaatatt

ccaggatcat

gcaagcccty

accggagcaa

tcagagactt

gattgegteg

gttgtgtcaa

cggtaagcag

actgacccca

aaccgtgcaa

ggtgattata

aagaagagga

tattcgcaac

cacgaggege

cctgeggege

gccacgcacyg

gegetgetga

ctgctgaaga

aatgcgctca

catgacgggg

gaccacggcce

getettgaga

gatcaagttyg

cggetectte

gectccaata

tgccaggatce

aagcaagccc

acaccggage

gttcagagac

gegattgegt

gtgttgtgte

ggcggtaagc

ggactgacce

gaaaccgtge

gtegtggeca

ctceccagtte

catgacggag

geccacggtt

gegetggaaa

gaccaggtag

aggttgttge

aagatcatga

aggtgggcat

agcaacagga

ttgtggggca

ttgggacggt

aggcaattgt

ctgtggcggg

tcgegaagag

ceggggecce

gaaagcaagc

ttacaccgga

cggttcagag

tagcgattge

cegtgttgty

ttggcggtaa

atggactgac

tggaaaccgt

aagtcgtgge

ttctececcagt

cgaacattgg

aagcccacgg

aggcgctgga

cagaccaggt

aaaggttgtt

ttgcaagcaa

tctgtcaage

ggaaacaagc

tgacgectge

cagtacagcg

tcgcaatege

cggtecttty

Synthetic
catcgattac 60
tcaccgeggy 120
gaaaatcaag 180
tggcttcact 240
ggctgtcaaa 300
aggggtcggt 360
tgagcttagyg 420
agggggagta 480
cttgaacctyg 540
cctggaaacce 600
gcaagtcgtg 660
acttctcceca 720
gaataacaat 780
tcaagcccac 840
gcaggcgctg 900
cccagaccag 960
gcaaaggttg 1020
cattgcaagc 1080
tctetgteaa 1140
agggaaacaa 1200
tttgacgect 1260
aacagtacag 1320
agtcgcaatc 1380
gccggtectt 1440
catcggtgge 1500
ccacgggcetyg 1560
attggagact 1620
acaagtggtc 1680
cctgetgect 1740
gtcacatgac 1800
tcaagaccac 1860
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ggccttacac cggagcaagt cgtggccatt gcaagcaatg ggggtggcaa acaggctcett 1920

gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980

gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040

cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccagce 2100

catgatggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgccag 2160

gatcatggac tgacacccga acaggtggtc gccattgctt ctaacatcgg aggacggcca 2220

gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280

aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340

aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 274

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 274

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240
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Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
625 630 635 640
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Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 275

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 275

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcegattge gtegaacatt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gectcgaatg geggeggtaa geaggegetg 900

gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960
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gtagtcgcaa tcgegtcaaa cggaggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aatgggggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgcecatcge ctcgaatgge ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgect ccaatattgg cggtaagcag gcgctggaaa cagtacagcg cctgctgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcaaacgga 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgectgcac aagtggtcge catcgcectceg 2100
aatggcggcg gtaagcaggce gctggaaaca gtacagcegcece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgctt ctaacatcgg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 276
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 276

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80
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His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
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485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 277

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 277
getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60

aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
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gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgcgcaacac cacgdaggcge ttgtggggca tggcttcact 240
catgecgcata ttgtcgeget ttcacagcac cctgcggege ttgggacggt ggctgtcaaa 300
taccaagata tgattgcggce cctgcccgaa gccacgcacg aggcaattgt aggggtcggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagace aggtagtege aatcgegaac aataatgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa gcaacatcgg tggcaaacag gctcttgaga cggttcagag acttetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcegattge gtegaacatt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gectccaata ttggeggtaa geaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgecgtcgaa cattggggga aagcaagccc tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aatgggggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtgg tcgccatcge ctceccaatatt ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgaat aacaatggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgect ccaatattgg cggtaagcag gcgctggaaa cagtacagcg cctgctgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcgaacatt 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaatg ggggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtcgaa cattggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgectgcac aagtggtcge catcgcectceg 2100
aatggcggcg gtaagcaggce gctggaaaca gtacagcegcece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgctt ctaacatcgg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340

aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
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acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 278

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 278

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335
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Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile
725 730 735
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Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 279

<211> LENGTH: 2322

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 279

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca aacggagggg gdaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa ataataacgg tggcaaacag gctcttgaga cggttcagag acttctecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtegeatgac 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccagecatg atggeggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgcgtcaaa cggaggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020

ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080

aacatcggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140

gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200

gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260

gcacaagtgg tcgccatcge caacaacaac ggcggtaage aggcgctgga aacagtacag 1320

cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380

gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440

tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcatccca cgacggtggce 1500
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aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560

actcccgate aagttgtage gattgcgtcg aacattggag ggaaacaagce attggagact 1620

gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680

gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740

gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800

gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860

ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920

gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980

gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040

cttcecegtgt tgtgtcaage ccacggtctg acacccgaac aggtggtcge cattgcttcece 2100

cacgacggag gacggccage cttggagtce atecgtagecce aattgtccag gceccgatcce 2160

gcgttggetyg cgttaacgaa tgaccatctg gtggegttgg catgtcttgg tggacgaccce 2220

gcgetcgatyg cagtcaaaaa gggtctgect catgctcceg cattgatcaa aagaaccaac 2280

cggcggattc ccgagagaac ttcccatcga gtcgcgggat cc 2322

<210> SEQ ID NO 280

<211> LENGTH: 774

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 280

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
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195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
210 215 220

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605
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Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro
705 710 715 720

Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu
725 730 735

Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala
740 745 750

Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser
755 760 765

His Arg Val Ala Gly Ser
770

<210> SEQ ID NO 281

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 281

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagace aggtagtege aatcgegaac aataatgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtecaacggt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gectcgaatg geggeggtaa geaggegetg 900

gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960
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gtagtcgcaa tcgecgtcgaa cattggggga aagcaagccc tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080
aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcegt cgaacattgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcatccca cgacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtce aacggtggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca acaacaacgg cggtaagcag gcgctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgc gaacaataat 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtccaa cggtggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgectgcac aagtggtcge catcgcectceg 2100
aatggcggcg gtaagcaggce gctggaaaca gtacagcegcece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgctt ctaatggggg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 282
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 282

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80
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His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480
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Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 283

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 283

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
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aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggcat tcaccgcggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgcgcaacac cacgdaggcge ttgtggggca tggcttcact 240
catgecgcata ttgtcgeget ttcacagcac cctgcggege ttgggacggt ggctgtcaaa 300
taccaagata tgattgcggce cctgcccgaa gccacgcacg aggcaattgt aggggtcggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca aacggagggg gdaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcgattge gaataacaat 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccaacaaca acggcggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgegtcaaa cggaggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080
aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgcecatcge ctcgaatgge ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcaaacyg gagggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa catcggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcaaacgga 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaaataata acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgectgcac aagtggtcge catcgcectceg 2100
aatggcggcg gtaagcaggce gctggaaaca gtacagcegcece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgctt ctaatggggg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280

aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
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aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccate gagtegeggg atcc

<210>
<211>
<212>
<213>
<220>
<223>

PRT

SEQ ID NO 284
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

808

polypeptide

<400> SEQUENCE:

Ala
1

Asp
Arg
Leu
Ser

65

Val

Leu

Gln

145

Thr

Pro

Gly

Cys

His

225

Val

Ala

Leu

Ala

Arg
305

Val

Ser Thr Met

Ile

Lys

Gly

50

Thr

Ala

Ala

Glu

Glu

130

Leu

Ala

Leu

Gly

Gln

210

Asp

Leu

Asn

Pro

Ile
290

Leu

Val

Asp

Val

Tyr

Val

His

Val

Ala

115

Ala

Asp

Val

Asn

Lys

195

Asp

Gly

Cys

Asn

Val
275
Ala

Leu

Ala

Tyr

20

Gly

Ser

Ala

Ile

Lys

100

Ile

Leu

Thr

Glu

Leu

180

Gln

His

Gly

Gln

Asn

260

Leu

Asn

Pro

Ile

284

Asp

5

Lys

Ile

Gln

Gln

Val

85

Tyr

Val

Leu

Gly

Ala

165

Thr

Ala

Gly

Lys

Ala

245

Gly

Cys

Asn

Val

Ala

Tyr

Asp

His

Gln

His

70

Ala

Gln

Gly

Thr

Gln

150

Val

Pro

Leu

Leu

Gln

230

His

Gly

Gln

Asn

Leu
310

Ser

Lys

Asp

Arg

Gln

55

His

Leu

Asp

Val

Val

135

Leu

His

Asp

Glu

Thr

215

Ala

Gly

Lys

Ala

Gly
295

Cys

Asn

Asp

Asp

Gly

Gln

Glu

Ser

Met

Gly

120

Ala

Leu

Ala

Gln

Thr

200

Pro

Leu

Leu

Gln

His
280
Gly

Gln

Gly

His

Asp

25

Val

Glu

Ala

Gln

Ile

105

Lys

Gly

Lys

Trp

Val

185

Val

Glu

Glu

Thr

Ala

265

Gly

Lys

Asp

Gly

Asp

10

Lys

Pro

Lys

Leu

His

90

Ala

Gln

Glu

Ile

Arg

170

Val

Gln

Gln

Thr

Pro

250

Leu

Leu

Gln

His

Gly

Artificial Sequence:

Gly

Met

Met

Ile

Val

75

Pro

Ala

Trp

Leu

Ala

155

Asn

Ala

Arg

Val

Val

235

Asp

Glu

Thr

Ala

Gly
315

Lys

Asp

Ala

Val

Lys

60

Gly

Ala

Leu

Ser

Arg

140

Lys

Ala

Ile

Leu

Val

220

Gln

Gln

Thr

Pro

Leu
300

Leu

Gln

Tyr

Pro

Asp

Pro

His

Ala

Pro

Gly

125

Gly

Arg

Leu

Ala

Leu

205

Ala

Arg

Val

Val

Ala
285
Glu

Thr

Ala

Lys

Lys

30

Leu

Lys

Gly

Leu

Glu

110

Ala

Pro

Gly

Thr

Ser

190

Pro

Ile

Leu

Val

Gln

270

Gln

Thr

Pro

Leu

Asp

15

Lys

Arg

Val

Phe

Gly

95

Ala

Arg

Pro

Gly

Gly

175

Asn

Val

Ala

Leu

Ala

255

Arg

Val

Val

Asp

Glu

2424

Synthetic

His

Lys

Thr

Arg

Thr

80

Thr

Thr

Ala

Leu

Val

160

Ala

Gly

Leu

Ser

Pro

240

Ile

Leu

Val

Gln

Gln
320

Thr
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325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly
725 730 735
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Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 285

<211> LENGTH: 2322

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 285

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtegeatgac 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gectccaata ttggeggtaa geaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgcgaacaa taatggggga aagcaagccce tggaaaccgt gcaaaggttg 1020

ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080

aacatcggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140

gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200

gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260

gcacaagtgg tcgccatcge ctceccaatatt ggcggtaage aggcgctgga aacagtacag 1320

cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380

gcgtcaaacyg gagggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440

tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaaataa taacggtggce 1500
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aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560

actcccgate aagttgtage gattgcgtcg aacattggag ggaaacaagce attggagact 1620

gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680

gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740

gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcgaacatt 1800

gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860

ggccttacac cggagcaagt cgtggccatt gcaaataata acggtggcaa acaggctcett 1920

gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980

gttgtagcga ttgcgtcgca tgacggaggg aaacaagcat tggagactgt ccaacggctce 2040

cttcecegtgt tgtgtcaage ccacggtctg acacccgaac aggtggtcge cattgcttcece 2100

cacgacggag gacggccage cttggagtce atecgtagecce aattgtccag gceccgatcce 2160

gcgttggetyg cgttaacgaa tgaccatctg gtggegttgg catgtcttgg tggacgaccce 2220

gcgetcgatyg cagtcaaaaa gggtctgect catgctcceg cattgatcaa aagaaccaac 2280

cggcggattc ccgagagaac ttcccatcga gtcgcgggat cc 2322

<210> SEQ ID NO 286

<211> LENGTH: 774

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 286

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190
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Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
485 490 495

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
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595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp Pro
705 710 715 720

Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys Leu
725 730 735

Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro His Ala
740 745 750

Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg Thr Ser
755 760 765

His Arg Val Ala Gly Ser
770

<210> SEQ ID NO 287

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 287

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtecaacggt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840

ggtttgacge ctgcacaagt ggtcgccatce gectcgaatg geggeggtaa geaggegetg 900
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gaaacagtac agcgcctgcet gcectgtactg tgccaggatce atggactgac cccagaccag 960
gtagtcgcaa tcgegtcaaa cggaggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aatgggggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgcecatcge ctcgaatgge ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcaaacyg gagggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
geecatcegect cgaatggcegg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgc gaacaataat 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtccaa cggtggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcge catcgcectcece 2100
aatattggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgeccag 2160
gatcatggac tgacacccga acaggtggtc gccattgctt ctaacatcgg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 288
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 288

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
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65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480
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Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 289

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 289

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
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aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggcat tcaccgcggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgcgcaacac cacgdaggcge ttgtggggca tggcttcact 240
catgecgcata ttgtcgeget ttcacagcac cctgcggege ttgggacggt ggctgtcaaa 300
taccaagata tgattgcggce cctgcccgaa gccacgcacg aggcaattgt aggggtcggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca aacggagggg gdaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa ataataacgg tggcaaacag gctcttgaga cggttcagag acttctecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtegeatgac 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccagecatg atggeggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgcgaacaa taatggggga aagcaagccce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aatgggggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt cgcatgacgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa catcggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg aacattggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca acaacaacgg cggtaagcag gcgctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcte tgtcaagcce acgggctgac tceccgatcaa 1980
gttgtagcga ttgcgtcgaa cattggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgectgcac aagtggtcge catcgcectceg 2100
aatggcggcg gtaagcaggce gctggaaaca gtacagcegcece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgcta ataataacgg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280

aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
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aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccate gagtegeggg atcc

<210>
<211>
<212>
<213>
<220>
<223>

PRT

SEQ ID NO 290
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

808

polypeptide

<400> SEQUENCE:

Ala
1

Asp
Arg
Leu
Ser

65

Val

Leu

Gln

145

Thr

Pro

Gly

Cys

Asn

225

Val

Ala

Leu

Ala

Arg
305

Ser Thr Met

Ile

Lys

Gly

50

Thr

Ala

Ala

Glu

Glu

130

Leu

Ala

Leu

Gly

Gln

210

Asn

Leu

Ser

Pro

Ile

290

Leu

Asp

Val

35

Tyr

Val

His

Val

Ala

115

Ala

Asp

Val

Asn

Lys

195

Asp

Gly

Cys

His

Val
275

Ala

Leu

Tyr

20

Gly

Ser

Ala

Ile

Lys

100

Ile

Leu

Thr

Glu

Leu

180

Gln

His

Gly

Gln

Asp
260
Leu

Ser

Pro

290

Asp

5

Lys

Ile

Gln

Gln

Val

85

Tyr

Val

Leu

Gly

Ala

165

Thr

Ala

Gly

Lys

Ala

245

Gly

Cys

His

Val

Tyr

Asp

His

Gln

His

70

Ala

Gln

Gly

Thr

Gln

150

Val

Pro

Leu

Leu

Gln

230

His

Gly

Gln

Asp

Leu
310

Lys

Asp

Arg

Gln

55

His

Leu

Asp

Val

Val

135

Leu

His

Asp

Glu

Thr

215

Ala

Gly

Lys

Ala

Gly
295

Cys

Asp

Asp

Gly

40

Gln

Glu

Ser

Met

Gly

120

Ala

Leu

Ala

Gln

Thr

200

Pro

Leu

Leu

Gln

His
280

Gly

Gln

His

Asp

25

Val

Glu

Ala

Gln

Ile

105

Lys

Gly

Lys

Trp

Val

185

Val

Glu

Glu

Thr

Ala
265
Gly

Lys

Asp

Asp

10

Lys

Pro

Lys

Leu

His

Ala

Gln

Glu

Ile

Arg

170

Val

Gln

Gln

Thr

Pro

250

Leu

Leu

Gln

His

Artificial Sequence:

Gly

Met

Met

Ile

Val

75

Pro

Ala

Trp

Leu

Ala

155

Asn

Ala

Arg

Val

Val

235

Asp

Glu

Thr

Ala

Gly
315

Asp

Ala

Val

Lys

60

Gly

Ala

Leu

Ser

Arg

140

Lys

Ala

Ile

Leu

Val

220

Gln

Gln

Thr

Pro

Leu

300

Leu

Tyr

Pro

Asp

45

Pro

His

Ala

Pro

Gly

125

Gly

Arg

Leu

Ala

Leu

205

Ala

Arg

Val

Val

Ala
285

Glu

Thr

Lys

Lys

30

Leu

Lys

Gly

Leu

Glu

110

Ala

Pro

Gly

Thr

Ser

190

Pro

Ile

Leu

Val

Gln

270

Gln

Thr

Pro

Asp

15

Lys

Arg

Val

Phe

Gly

Ala

Arg

Pro

Gly

Gly

175

Asn

Val

Ala

Leu

Ala

255

Arg

Val

Val

Asp

2424

Synthetic

His

Lys

Thr

Arg

Thr

80

Thr

Thr

Ala

Leu

Val

160

Ala

Gly

Leu

Asn

Pro

240

Ile

Leu

Val

Gln

Gln
320
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Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn



US 2014/0274812 Al Sep. 18,2014
221

-continued

725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 291

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 291

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagace aggtagtege aatcgegaac aataatgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa gcaatggggg tggcaaacag gctcttgaga cggttcagag acttetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtecaacggt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccagecatg atggeggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgecgtcgaa cattggggga aagcaagccc tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aacatcggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gecgattgcegt ccaacggtgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtgg tcgccatcge ctceccaatatt ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380

gcgtcaaacyg gagggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
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tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcatccca cgacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgaat aacaatggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
geecatcegect cgaatggcegg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccaac 2100
aacaacggcg gtaagcaggc gctggaaaca gtacagcegece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gccattgcta ataataacgg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 292
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 292

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
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165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Gly
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575
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Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 293

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 293

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420
gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540

accccagace aggtagtege aatcgegaac aataatgggg gaaagcaage cctggaaacce 600
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gtgcaaaggt tgttgcecggt cctttgtcaa gaccacggcc ttacaccgga gcaagtcgtg 660
gccattgcaa ataataacgg tggcaaacag gctcttgaga cggttcagag acttctccca 720
gttctcetgte aagcccacgg gectgactccec gatcaagttg tagcecgattgce gaataacaat 780
ggagggaaac aagcattgga gactgtccaa cggctccttce cegtgttgtg tcaagcccac 840
ggtttgacgce ctgcacaagt ggtcgccatc geccagccatg atggcggtaa gcaggcgcetg 900
gaaacagtac agcgcctgcet gectgtactg tgccaggatce atggactgac cccagaccag 960

gtagtcgcaa tcgegtcaca tgacggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaagce 1080
aacatcggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtgg tcgccatcge ctceccaatatt ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgaacaata atgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa catcggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtce aacggtggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca acaacaacgg cggtaagcag gcgctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgc gaacaataat 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccaac 2100
aacaacggcg gtaagcaggc gctggaaaca gtacagcegece tgctgectgt actgtgecag 2160
gatcatggac tgacacccga acaggtggtc gecattgett cecacgacgg aggacggeca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 294

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 294

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15
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Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
210 215 220

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415
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Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805
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<210> SEQ ID NO 295

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 295

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegteg aacattgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gccattgcaa gcaacatcgg tggcaaacag gctcttgaga cggttcagag acttetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagcegattge gtegaacatt 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccaacaaca acggcggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgegtcaca tgacggggga aagcaagcecce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcatcce 1080
cacgacggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tectctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaaataa taacggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcaaacgga 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920

gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
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gttgtagcga ttgcgtcgca tgacggaggg aaacaagcat tggagactgt ccaacggctce 2040

cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccaac 2100

aacaacggcg gtaagcaggc gctggaaaca gtacagcegece tgctgectgt actgtgecag 2160

gatcatggac tgacacccga acaggtggtc gccattgcta ataataacgg aggacggcca 2220

gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280

aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340

aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 296

<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 296

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
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260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn
485 490 495

Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
660 665 670
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Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Asn Asn Asn
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 297

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 297

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180
cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
catgcgcata ttgtegeget ttcacageac cctgeggege ttgggacggt ggetgtcaaa 300
taccaagata tgattgcgge cctgeccgaa gecacgcacg aggcaattgt aggggteggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagace aggtagtege aatcgegaac aataatgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtegeatgac 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccagecatg atggeggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgecgtcgaa cattggggga aagcaagccc tggaaaccgt gcaaaggttg 1020

ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcaaat 1080

aataacggtg gcaaacaggc tcttgagacg gttcagagac ttctcccagt tetctgtcaa 1140
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gcccacggge tgactcccga tcaagttgta gcgattgcegt cgaacattgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge cagecatgat ggcggtaage aggcgcetgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtecgaaca ttgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa catcggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgaat aacaatggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcgaacatt 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcaagcaaca tcggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgtcgca tgacggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcge catcgcectcece 2100
aatattggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgeccag 2160
gatcatggac tgacacccga acaggtggtc gccattgctt ctaatggggg aggacggcca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400
acttcccatce gagtcgcggg atcce 2424
<210> SEQ ID NO 298
<211> LENGTH: 808
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide
<400> SEQUENCE: 298

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
65 70 75 80

His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110
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His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu
355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510
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Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765

Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 299

<211> LENGTH: 2424

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 299

getagcacca tggactacaa agaccatgac ggtgattata aagatcatga catcgattac 60
aaggatgacg atgacaagat ggcccccaag aagaagagga aggtgggeat tcaccgeggg 120
gtacctatgg tggacttgag gacactcggt tattcgcaac agcaacagga gaaaatcaag 180

cctaaggtca ggagcaccgt cgegcaacac cacgaggege ttgtggggea tggettcact 240
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catgecgcata ttgtcgeget ttcacagcac cctgcggege ttgggacggt ggctgtcaaa 300
taccaagata tgattgcggce cctgcccgaa gccacgcacg aggcaattgt aggggtcggt 360

aaacagtggt cgggagcgeg agcacttgag gegetgetga ctgtggeggg tgagettagg 420

gggccteege tccagetcega caccgggcag ctgctgaaga tegegaagag agggggagta 480
acagcggtag aggcagtgca cgectggege aatgegetca ceggggecce cttgaacctg 540
accccagacce aggtagtege aatcgegtca catgacgggg gaaagcaage cctggaaacce 600
gtgcaaaggt tgttgceggt cctttgtcaa gaccacggece ttacaccgga gcaagtegtg 660
gecattgecat cccacgacgg tggcaaacag gctcttgaga cggttcagag acttcetecca 720
gttctetgte aagcccacgg getgactcce gatcaagttg tagegattge gtegeatgac 780
ggagggaaac aagcattgga gactgtccaa cggctectte cegtgttgtg tcaageccac 840
ggtttgacge ctgcacaagt ggtcgccatce gccagecatg atggeggtaa gcaggegetg 900
gaaacagtac agcgcctgcet gectgtactyg tgccaggate atggactgac cccagaccag 960

gtagtcgcaa tcgcgaacaa taatggggga aagcaagccce tggaaaccgt gcaaaggttg 1020
ttgccggtee tttgtcaaga ccacggcctt acaccggagce aagtcgtggce cattgcatcce 1080
cacgacggtg gcaaacaggc tcecttgagacg gttcagagac ttctcccagt tectctgtcaa 1140
gcccacggge tgactcccga tcaagttgta gcgattgcga ataacaatgg agggaaacaa 1200
gcattggaga ctgtccaacg gctecttece gtgttgtgte aagcccacgg tttgacgect 1260
gcacaagtygyg tcgccatcge caacaacaac ggcggtaage aggcgctgga aacagtacag 1320
cgectgetge ctgtactgtyg ccaggatcat ggactgaccce cagaccaggt agtcgcaatce 1380
gcgtcacatg acgggggaaa gcaagccctg gaaaccgtgce aaaggttgtt gccggtectt 1440
tgtcaagacc acggccttac accggagcaa gtcegtggceca ttgcaagcaa tgggggtggce 1500
aaacaggctc ttgagacggt tcagagactt ctcccagttce tectgtcaage ccacgggcetg 1560
actcccgate aagttgtage gattgcgtcg catgacggag ggaaacaagce attggagact 1620
gtccaacgge tcecctteccegt gttgtgtcaa gecccacggtt tgacgcectgce acaagtggtce 1680
gccatcgeca gecatgatgg cggtaagcag gegctggaaa cagtacageg cctgetgect 1740
gtactgtgcc aggatcatgg actgacccca gaccaggtag tcgcaatcgce gtcacatgac 1800
gggggaaagc aagccctgga aaccgtgcaa aggttgttge cggtcectttg tcaagaccac 1860
ggccttacac cggagcaagt cgtggccatt gcatcccacg acggtggcaa acaggctcett 1920
gagacggttc agagacttct cccagttcectce tgtcaagccc acgggctgac tcccgatcaa 1980
gttgtagcga ttgcgaataa caatggaggg aaacaagcat tggagactgt ccaacggctce 2040
cttcecegtgt tgtgtcaage ccacggtttg acgcctgcac aagtggtcgce catcgccagce 2100
catgatggcg gtaagcaggc gctggaaaca gtacagcgcece tgctgectgt actgtgccag 2160
gatcatggac tgacacccga acaggtggtc gecattgett cecacgacgg aggacggeca 2220
gccttggagt ccatcgtage ccaattgtcce aggcccgatce ccgegttgge tgcgttaacy 2280
aatgaccatc tggtggcgtt ggcatgtctt ggtggacgac ccgcgctcga tgcagtcaaa 2340
aagggtctgce ctcatgctcecce cgcattgatc aaaagaacca accggcggat tcccgagaga 2400

acttcccatce gagtcgcggg atcce 2424

<210> SEQ ID NO 300
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<211> LENGTH: 808

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 300

Ala Ser Thr Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His
1 5 10 15

Asp Ile Asp Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys
20 25 30

Arg Lys Val Gly Ile His Arg Gly Val Pro Met Val Asp Leu Arg Thr
35 40 45

Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg
50 55 60

Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr
His Ala His Ile Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr
85 90 95

Val Ala Val Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr
100 105 110

His Glu Ala Ile Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala
115 120 125

Leu Glu Ala Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu
130 135 140

Gln Leu Asp Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val
145 150 155 160

Thr Ala Val Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala
165 170 175

Pro Leu Asn Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
180 185 190

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
195 200 205

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
210 215 220

His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
225 230 235 240

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
245 250 255

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
260 265 270

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
275 280 285

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
290 295 300

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
305 310 315 320

Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr
325 330 335

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
340 345 350

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
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355 360 365

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
370 375 380

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
385 390 395 400

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
405 410 415

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly
420 425 430

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
435 440 445

Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser His Asp
450 455 460

Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu
465 470 475 480

Cys Gln Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser
485 490 495

Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro
500 505 510

Val Leu Cys Gln Ala His Gly Leu Thr Pro Asp Gln Val Val Ala Ile
515 520 525

Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu
530 535 540

Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Ala Gln Val Val
545 550 555 560

Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln
565 570 575

Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln
580 585 590

Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr
595 600 605

Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro
610 615 620

Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu
625 630 635 640

Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu
645 650 655

Thr Pro Asp Gln Val Val Ala Ile Ala Asn Asn Asn Gly Gly Lys Gln
660 665 670

Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His
675 680 685

Gly Leu Thr Pro Ala Gln Val Val Ala Ile Ala Ser His Asp Gly Gly
690 695 700

Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln
705 710 715 720

Asp His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp
725 730 735

Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro
740 745 750

Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala
755 760 765
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Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu Pro
770 775 780

His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu Arg
785 790 795 800

Thr Ser His Arg Val Ala Gly Ser
805

<210> SEQ ID NO 301

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 301

ttcccagact cagtgggaag agctcectca ccatgagtag cgctatgttg gtgacttgece
tcceggacce cagcagcage tteegtga

<210> SEQ ID NO 302

<211> LENGTH: 80

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 302

ttcccagact cagtgggaag agctcectca ccatgagtag cgctatgttg cctceccggac
cccagcagca gctteegtga

<210> SEQ ID NO 303

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 303

ttcccagact cagtgggaag agctcectca cceggacccee agcagcaget tccegtga
<210> SEQ ID NO 304

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 304

ggcgtgggag agtggatttc cgaagctgac agatgggtat tcetttgacgyg ggggtagggyg
cggaacctga gaggcgtaag gegttgtg

<210> SEQ ID NO 305

<211> LENGTH: 71

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 305

ggegtgggag agtggatttce cgaagctgac agatgggtag gggceggaacce tgagaggegt
aaggcgttgt g

<210> SEQ ID NO 306

<211> LENGTH: 65

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 306

60

88

60

80

57

60

88

60

71
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ggcgtgggag agtggatttce cgaagctgac agaggggcegg aacctgagag gegtaaggeg
ttgtg

<210> SEQ ID NO 307

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 307

ggegtgggag agtggatttc cgaagctgac agatggaacce tgagaggegt aaggegttgt
g

<210> SEQ ID NO 308

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 308

ggcgtgggag agtggatttc cgaagctgac agatggggta aggegttgtg

<210> SEQ ID NO 309

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 309

ggcgtgggag agtggatttc cgaagctgac agatgggtaa ggegttgtg

<210> SEQ ID NO 310

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 310

agtggatttc cgaagctgac agatgtggaa gaagaggctg gtcatgaggt caggagttcece
<210> SEQ ID NO 311

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 311

cgctcaggag gecttecacce tetgetetgg gtaaaggaac tggaatatge cttgaggggg
<210> SEQ ID NO 312

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 312

cctgagetgt ggtttggagg agecegtgtgt tggaagaaga tggcagatce aggaatgatg

agtctttttyg gecgaggatgg gaatattt

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 313

LENGTH: 79

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 313

60

65

60

61

50

49

60

60

60

88
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cctgagetgt ggtttggagg agecegtgtgt tggaagaaga tcagaatgat gagtettttt
ggcgaggatyg ggaatattt

<210> SEQ ID NO 314

<211> LENGTH: 78

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 314

cctgagetgt ggtttggagg ageegtgtgt tggaagaaga tggaatgatg agtcetttttg
gecgaggatgg gaatattt

<210> SEQ ID NO 315

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 315

cctgagetgt ggtttggagg agecegtgtgt tggaagaaga tggegaggat gggaatattt
<210> SEQ ID NO 316

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 316

taaagaaata tggaatgaca taaaatccag taaatcctat g

<210> SEQ ID NO 317

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 317

gagggggggy aagatggcegg acgtgcttag cgtcctgega cagtacaaca tccagaagaa
ggagattgtyg gtgaagggag acgaagtg

<210> SEQ ID NO 318

<211> LENGTH: 81

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 318

gagggggggy aagatggcegg acgtgcttag cgtectgega cagtacagaa gaaggagatt

gtggtgaagg gagacgaagt g

<210>
<211>
<212>
<213>

SEQ ID NO 319

LENGTH: 80

TYPE: DNA

ORGANISM: Homo sapiens

<400> SEQUENCE: 319

gagggggggy aagatggcegg acgtgcttag cgtcctgega cagtacaacyg aaggagattg

tggtgaaggg agacgaagtg

<210> SEQ ID NO 320

<211> LENGTH: 80
<212> TYPE: DNA

60

79

60

78

60

41

60

88

60

81

60

80
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 320

gagggggggy aagatggcegg acgtgcttag cgtectgega catccagaag aaggagattg
tggtgaaggy agacgaagtg

<210> SEQ ID NO 321

<211> LENGTH: 76

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 321

gagggggggy aagatggcegg acgtgcttag cgtectgega cagaagaagyg agattgtggt
gaagggagac gaagtg

<210> SEQ ID NO 322

<211> LENGTH: 68

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 322

gagggggggy aagatggcegg acgtgettag cgtectgega cagtattgtyg gtgaagggag

acgaagtyg

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 323

LENGTH: 66

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 323

gagggggggy aagatggcegg acgtgcttag cgtectgega cagttgtggt gaagggagac

gaagtg

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 324

LENGTH: 88

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 324

gagggggggy aagatggcegg acgtgcttag cgtcctgega cagtacaaca acatccagaa

gaaggagatt gtggtgaagg gagacgaa

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 325

LENGTH: 56

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 325

agggcgagge gacaagagaa gaaggaggca ggattgtggt gaagggagac gaagtg

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 326

LENGTH: 88

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 326

ttagtatttt gaagttaata tcacaatgag ttcaggctta tggagccaag aaaaagtcac

60

80

60

76

60

68

60

66

60

88

56

60
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ttcaccctac tgggaagage ggattttt

<210> SEQ ID NO 327

<211> LENGTH: 79

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 327

ttagtatttt gaagttaata tcacaatgag ttcaggctta tggaaagtca cttcacccta

ctgggaagag cggattttt

<210> SEQ ID NO 328

<211> LENGTH: 59

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 328

ttagtatttt gaagttaata tcacaagtca cttcacccta ctgggaagag cggattttt
<210> SEQ ID NO 329

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 329

ttagtatttt gaagttaata tcaccctact gggaagageg gattttt
<210> SEQ ID NO 330

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 330

ttagtatttt gaagttccct actgggaaga geggattttt
<210> SEQ ID NO 331

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 331

taagtcactt caccctactg ggaagagegg attttt
<210> SEQ ID NO 332

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 332

ttagtattte cctactggga agageggatt ttt
<210> SEQ ID NO 333

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 333

ttagtatttt gaagttgaag agcggatttt t

<210> SEQ ID NO 334

88

60

79

59

47

40

36

33

31
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<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 334

ttagtatttt gaacggattt tt

<210> SEQ ID NO 335

<211> LENGTH: 4

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 335

ttag

<210> SEQ ID NO 336

<211> LENGTH: 116

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 336

taatatcaca atgagttcte aggggcacac caggecccag gggaacacca ggcecctgggt
aagcatgcag tcccaggtgg acatcaggtg ccaggaggaa aagtcactte acccta
<210> SEQ ID NO 337

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 337

tccacacage ctgtggcaca gacgtggagg gccactgage cecgctacce gecccacage
ctttectace cagtgcagat cgeccgga

<210> SEQ ID NO 338

<211> LENGTH: 87

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 338

tccacacage ctgtggcaca gacgtggagg gccactgage cecgctacceg ccccacagec
tttcectacce agtgcagate geccgga

<210> SEQ ID NO 339

<211> LENGTH: 81

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 339

tccacacage ctgtggcaca gacgtggagg gccactgage cecgecccac agectttect
acccagtgca gatcgecegg a

<210> SEQ ID NO 340

<211> LENGTH: 76

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 340

tccacacage ctgtggcaca gacgtggagg gccactgage cccacagect ttectaccca

22

60

116

60

88

60

87

60

81

60
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gtgcagatcg cccegga

<210> SEQ ID NO 341

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 341

tccacacaga tcgceegga

<210> SEQ ID NO 342

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 342

ccececaccac ctttectace cagtgcagat cgecegga
<210> SEQ ID NO 343

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 343

gettattgeg gectttetee tgggagecag get
<210> SEQ ID NO 344

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 344

tccacacage ctgtggcaca gacgtggagg gccactgage cecgctacca ccegecccac
agcctttect acccagtgea gatcgecce

<210> SEQ ID NO 345

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 345

tttctettac aggcaaatgt tctgaaaaag actctgeatg ggaatggect gecttacgat
gacagaaatg gagggaacat ccacctct

<210> SEQ ID NO 346

<211> LENGTH: 84

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 346

tttctettac aggcaaatgt tctgaaaaag actctgeatg gggectgect tacgatgaca

gaaatggagg gaacatccac ctct

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 347

LENGTH: 83

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 347

76

19

38

33

60

88

60

88

60

84
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tttctettac aggcaaatgt tctgaaaaag actctgeatg ggectgectt acgatgacag
aaatggaggyg aacatccacc tct

<210> SEQ ID NO 348

<211> LENGTH: 82

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 348

tttctettac aggcaaatgt tctgaaaaag actctgeatg ggaatggtta cgatgacaga
aatggaggga acatccacct ct

<210> SEQ ID NO 349

<211> LENGTH: 80

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 349

tttctettac aggcaaatgt tctgaaaaag actctgeage ctgecttacg atgacagaaa
tggagggaac atccacctct

<210> SEQ ID NO 350

<211> LENGTH: 73

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 350

tttctettac aggcaaatgt tctgaaaaag actctgectt acgatgacag aaatggaggg
aacatccace tct

<210> SEQ ID NO 351

<211> LENGTH: 64

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 351

tttctettac aggcaaatgt tctgaaaaag actctgeatg ggaatggagg gaacatccac
ctet

<210> SEQ ID NO 352

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 352

tttctettac aggcaaatgt tctgaaaaag acgatgacag aaatggaggg aacatccacce

tct

<210> SEQ ID NO 353

<211> LENGTH: 62

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 353

tttctettac aggcaaatgt tctgaaaaag actctgcaga aatggaggga acatccacct

ct

60

83

60

82

60

80

60

73

60

64

60

63

60

62
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<210> SEQ ID NO 354

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 354

tttectettac aggcatggag ggaacatcca cctcet
<210> SEQ ID NO 355

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 355

tacgatgaca gaaatggagg gaacatccac ctct
<210> SEQ ID NO 356

<211> LENGTH: 84

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 356

tttctettac aggcaaatgt tctgaaaaag actctgeatg gagtaagtct tacgatgaca
gaaatggagg gaacatccac ctct

<210> SEQ ID NO 357

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 357

cggaggtttyg ctgcaaacag agaaattteg atgacagaaa tggagggaac atccacctcet
<210> SEQ ID NO 358

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 358

cgggaggcega gccgatgeeg agetgeteca cgtccaccat gecgggeatg atctgcaaga
acccagacct cgagtttgac tcgetaca

<210> SEQ ID NO 359

<211> LENGTH: 82

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 359

cgggaggcega gccgatgeeg agetgeteca cgtectecee catgatctge aggaacccag

acctcgagtt tgactegeta ca
<210> SEQ ID NO 360

<211> LENGTH: 80

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 360

cgggaggcega gccgatgeeg agetgeteca cgteegggea tgatctgcaa gaacccagac

35

34

60

84

60

60

88

60

82

60
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ctcgagtttyg actcgetaca

<210> SEQ ID NO 361

<211> LENGTH: 78

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 361

cgggaggcega gccgatgeeg agetgeteca cgtccaccat atctgcaaga acccagacct
cgagtttgac tcgctaca

<210> SEQ ID NO 362

<211> LENGTH: 77

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 362

cgggaggcega gccgatgeeg agetgeteca cgtccaccat getgcaagaa cccagaccte
gagtttgact cgctaca

<210> SEQ ID NO 363

<211> LENGTH: 76

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 363

cgggaggcega gccgatgeeg agetgcteca cgtcecatgat ctgcaagaac ccagaccteg
agtttgactc gctaca

<210> SEQ ID NO 364

<211> LENGTH: 70

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 364

cgggaggcega gccgatgeeg agetgeteca cgtccaccaa gaacccagac ctcegagtttg
actcgetaca

<210> SEQ ID NO 365

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 365

cgggaggcega gccgatgeeg agetgceteat gatctgecaag aacccagace tcgagtttga
ctcgetaca

<210> SEQ ID NO 366

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 366
aaggaagcac ccccggtett aaagaccteg agtttgacte gctaca
<210> SEQ ID NO 367

<211> LENGTH: 60
<212> TYPE: DNA

80

60
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60
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 367

agtgttggag gtcggegeeg gecccceggge atgatctgea agaacccaga cctcegagttt
<210> SEQ ID NO 368

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 368

aaggaagcac ccccggtatt aaacgaagat gact

<210> SEQ ID NO 369

<211> LENGTH: 222

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 369

gaggcgagee gatgecegtg atctgggtca cggetgetece agettggagyg agaggegget
ctceceggega cectectege gegggegece ctgecattece cgggaacagg ggctcagecce
cctttgttag tgctegtatg tettggectyg gggageattt tggaggcagt getaggggca
gagaggtcct gtttccccca agtcttgate tgcaagaace ca

<210> SEQ ID NO 370

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 370

tgcacgtegyg ccccagecct gaggageegg accgatgtgg aaactgetge cegecgeggg

cceggcagga ggtaagggca gaagggaa

<210> SEQ ID NO 371

<211> LENGTH: 83

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 371

tgcacgtegyg ccccagecct gaggageegg accgatgtgg getgeecgee gegggeccegg

caggaggtaa gggcagaagg gaa

<210> SEQ ID NO 372

<211> LENGTH: 81

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 372
tgcacgtegyg ccccagecct gaggageegg accgatgtge tgcecgeege gggcccggea

ggaggtaagg gcagaaggga a

<210> SEQ ID NO 373

<211> LENGTH: 75

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 373

60

34

60

120
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tgcacgtegyg ccccagecct gaggageegg accgatgtgg aaactggece ggcaggaggt
aagggcagaa gggaa

<210> SEQ ID NO 374

<211> LENGTH: 71

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 374

tgcacgtegyg ccccagecct gaggageegg accgatgtgg acteceggca ggaggtaagg
gcagaaggga a

<210> SEQ ID NO 375

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 375

tgcacgtegyg ccccagecct gaggageegg accgatgtgg acceggcagg aggtaaggge
agaagggaa

<210> SEQ ID NO 376

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 376

tgcacgtegyg ccccagecct gaggageegg accgatgcag gaggtaaggg cagaagggaa
<210> SEQ ID NO 377

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 377

tgcacgtegyg ccccagecct gaggageegg accgatgtgg aaagtaaggg cagaagggaa
<210> SEQ ID NO 378

<211> LENGTH: 58

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 378

tgcacgtegyg ccccagecct gaggageegg accggcagga ggtaagggca gaagggaa

<210> SEQ ID NO 379

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 379

tgcacgtegyg ccccagecct gaggagecgg aaggaggtaa gggcagaagg gaa

<210> SEQ ID NO 380

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 380
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tgcacgtegyg ccccgegegg geccggcagg aggtaaggge agaagggaa

<210> SEQ ID NO 381

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 381

tgcacgtegyg ccccagecgg caggaggtaa gggcagaagg gaa
<210> SEQ ID NO 382

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 382

geteceggga gegegcacgt cecggagece atgectgegg gtgattectyg cg
<210> SEQ ID NO 383

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 383

tcgegaagtyg gaatttgece agacaagcaa catggetegg aaacgegegg cceggegggga
gecgegggga cgcgaactge gcagccag

<210> SEQ ID NO 384

<211> LENGTH: 86

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 384

tcgcegaagtyg gaatttgece agacaagcaa catggetegg aggaacggece ggeggggage
cgeggggacyg cgaactgege agecag

<210> SEQ ID NO 385

<211> LENGTH: 76

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 385

tcgcegaagtyg gaatttgece agacaagcaa catggetegg aaaggggage cgeggggacg
cgaactgege agccag

<210> SEQ ID NO 386

<211> LENGTH: 73

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 386

tcgegaagtyg gaatttgece agacaagcaa catggecgge ggggageege ggggacgega
actgcgcage cag

<210> SEQ ID NO 387

<211> LENGTH: 71

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 387

tcgcegaagtyg gaatttgece agacaagcaa catggetegg ggageegegg ggacgcgaac

tgcgcageca g

<210> SEQ ID NO 388

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 388

tcgegaagtyg gaatttgece agacaagcaa catggegggg ageegegggdg acgcgaactg

cgcagecag

<210> SEQ ID NO 389

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 389

tcgcgaagtyg gaatttgece agacaagcaa catgttgega actgegcage cag
<210> SEQ ID NO 390

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 390

tcgcegaagtyg gaatttgece agacaagcaa catggetegg cgcagecag
<210> SEQ ID NO 391

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 391

tcgegecagee ag

<210> SEQ ID NO 392

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 392

tcgegaagtyg gaatccaagg ccaagagcaa g
<210> SEQ ID NO 393

<211> LENGTH: 88

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 393

gtcgacceeg ctgcacagte cggecggege catgaagtga gaagggggct gggggtegeg

ctegetageg ggcegeggggg gtettgaa

<210> SEQ ID NO 394

<211> LENGTH: 81

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 394

gtcgacceeg ctgcacagte cggecggege catgaagtgg getgggggtce gegetegeta

gegggegegg ggggtettga a

<210> SEQ ID NO 395

<211> LENGTH: 77

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 395
gtcgacceeg ctgcacagte cggecggege catgaagetg ggggtegege tegetagegg

gegegggggg tettgaa

<210> SEQ ID NO 396

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 396

gtcgacceeg ctgcacagte cggecggege tegectagegyg gegegggggyg tettgaa

<210> SEQ ID NO 397

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 397

gtcgacceeg ctgcacagte cggecggege catgaagtgg ggtcttgaa
<210> SEQ ID NO 398

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 398

ggcctetege tgaatattca tgatggggte atcggtggge geg
<210> SEQ ID NO 399

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 399

gtcgacceeg ctgcacagte cggecggege catgaagggt gaaggggtgg gac

<210> SEQ ID NO 400

<211> LENGTH: 65

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 400

gtcgacceeg ctgcacagte cggecggege catgaagtge gteeggggtyg ggacggggge
agceg

<210> SEQ ID NO 401

<211> LENGTH: 60

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 401

gtcgacceeg ctgcacagte cggecggege catgaagtgg cagecgcagyg gagcageagt 60
<210> SEQ ID NO 402

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 402

atggtctegt aatataggtg gagcgagece tegagggggg tettgaagat g 51
<210> SEQ ID NO 403

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 403

gtcgacceeg ctgctgagga cctgagggtt acc 33
<210> SEQ ID NO 404

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 404

ggcctetege tgaatattca getectgagg acctgagggt ta 42
<210> SEQ ID NO 405

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 405

gtcgacceeg ctgcacagte cggeccegtca cecttetetg gget 44
<210> SEQ ID NO 406

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 406

gtcgacceeg ctgcacagte cggecgeteg acgacceggge 40
<210> SEQ ID NO 407

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 407

gtcgacceeg ctgcacagte cggecggega ccgggcactyg tggagg 46
<210> SEQ ID NO 408

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 408

gtcgacceeg ctgcacagte cggecgggca ctgtggagg 39

<210> SEQ ID NO 409
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<211> LENGTH: 19
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 409

gtcgacccag cagcccectg 19
<210> SEQ ID NO 410

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 410

gtcgaccecee ctgcecgeca 19
<210> SEQ ID NO 411

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 411

ggectetege tgaatattca tgagecgcca ggctcaacgt gga 43
<210> SEQ ID NO 412

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 412

tatgtacgcce tccctggg 18
<210> SEQ ID NO 413

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 413

tacagaagcg ggcaaagg 18
<210> SEQ ID NO 414

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 414

tcecgaagetg acagatgg 18
<210> SEQ ID NO 415

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 415

tcaggttceg cccctace 18

<210> SEQ ID NO 416

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 416
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ttagacttag gtaagtaa 18

<210> SEQ ID NO 417

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 417

tagtttgtag ttctccce 18
<210> SEQ ID NO 418

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 418

tceggecgge gccatga 17
<210> SEQ ID NO 419

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 419

tagcgagcge gacccce 16
<210> SEQ ID NO 420

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 420

taggcgccaa ggccatgt 18
<210> SEQ ID NO 421

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 421

tggccecgagg cggagtte 18

<210> SEQ ID NO 422

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 422

tgaagggaca tcaccttt 18
<210> SEQ ID NO 423

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 423

tctactgaat cttgagc 17
<210> SEQ ID NO 424

<211> LENGTH: 16
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 424
tcggecacca tgtece

<210> SEQ ID NO 425

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 425
tccaggcage tggagecc

<210> SEQ ID NO 426

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 426
tctgaaaaag actctgca

<210> SEQ ID NO 427

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 427
tccatttetyg tcatcgta

<210> SEQ ID NO 428

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 428
tgaaaatgac tgaatata

<210> SEQ ID NO 429

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 429
ttgcctacge caccagce

<210> SEQ ID NO 430

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 430

tgcttagacyg ctggattt

<210> SEQ ID NO 431

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 431

ttcggtgett acctggtt

16
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<210> SEQ ID NO 432

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 432

tceccagacat gacagcece 17
<210> SEQ ID NO 433

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 433

tcettttgtt tetgctaa 18
<210> SEQ ID NO 434

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 434

ttgccgtecece aagcaatg 18
<210> SEQ ID NO 435

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 435

tgttcaatat cgtccggg 18
<210> SEQ ID NO 436

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 436

tgggccagag atggcggce 18

<210> SEQ ID NO 437

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 437

taaagccgece gectecgg 18
<210> SEQ ID NO 438

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 438

tgcccagaca agcaacat 18

<210> SEQ ID NO 439

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 439

tcececegegge teccegec

18

1. A process comprising:

(a) providing a first nucleic acid comprising a sequence
encoding a first set comprising one or more transcription
activator-like effector (TALE) repeat domains and/or
one or more portions of one or more TALE repeat
domains;

(b) contacting the first nucleic acid with a first enzyme,
wherein the first enzyme creates a first ligatable end;

(c) providing a second nucleic acid comprising a sequence
encoding a second set comprising one or more TALE
repeat domains and/or one or more portions of one or
more TALE repeat domains;

(d) contacting the second nucleic acid with a second
enzyme, wherein the second enzyme creates a second
ligatable end, and wherein the first and second ligatable
ends are compatible; and

(e) ligating the first and second nucleic acids through the
first and second ligatable ends to produce a first ligated
nucleic acid,

wherein the first ligated nucleic acid is linked to a solid
support, and

wherein the first ligated nucleic acid encodes a polypeptide
comprising said first and second sets.

2. The process of claim 1, wherein the first set is N-terminal

to the second set in the polypeptide.

3. The process of claim 1, wherein the second set is N-ter-
minal to the first set in the polypeptide.

4. The process of claim 1, wherein the first and second
enzymes are a first and second restriction endonuclease,
wherein the first restriction endonuclease cleaves at a site
within the first nucleic acid and creates a first cut end, and the
second restriction endonuclease cleaves at a site within the
second nucleic acid and creates a second cut end, and wherein
the first and second ligatable ends are the first and second cut
ends.

5. The process of claim 4, wherein the first ligated nucleic
acid does not comprise a restriction site recognized by the first
restriction endonuclease.

6. The process of claim 1, further comprising:

(f) contacting the first ligated nucleic acid with a third
enzyme, wherein the third enzyme creates a third ligat-
able end;

(g) providing a third nucleic acid comprising a sequence
encoding a third set comprising one or more TALE
repeat domains and/or one or more portions of one or
more TALE repeat domains;

(h) contacting the third nucleic acid with a fourth enzyme,
wherein the fourth enzyme creates a fourth ligatable end,
and wherein the third and fourth ligatable ends are com-
patible; and

(1) ligating the first ligated and third nucleic acids through
the third and fourth ligatable ends to produce a second
ligated nucleic acid linked to the solid support,

wherein the second ligated nucleic acid encodes a polypep-
tide comprising said first, second, and third sets.

7. The process of claim 6, wherein the third and fourth
enzymes are a third and fourth restriction endonuclease,
wherein the third restriction endonuclease cleaves at a site
within the first ligated nucleic acid and creates a third cut end,
and the fourth restriction endonuclease cleaves at a site within
the third nucleic acid and creates a fourth cut end, and wherein
the third and fourth ligatable ends are the third and fourth cut
ends.

8. The process of claim 7, wherein the ligated nucleic acid
does not comprise a restriction site recognized by the first
endonuclease, and wherein the first and third restriction endo-
nucleases are the same.

9. The process of claim 7, wherein the second and fourth
restriction endonucleases are the same.

10. The process of claim 6, further comprising:

(j) contacting the second ligated nucleic acid with a fifth
enzyme, wherein the fifth enzyme creates a fifth ligat-
able end;

(k) providing a fourth nucleic acid comprising a sequence
encoding a fourth set comprising one or more TALE
repeat domains and/or one or more portions of one or
more TALE repeat domains;

(1) contacting the fourth nucleic acid with a sixth enzyme,
wherein the sixth enzyme creates a sixth ligatable end,
and wherein the fifth and sixth ligatable ends are com-
patible; and

(m) ligating the second ligated and fourth nucleic acids
through the fifth and sixth ligatable ends to produce a
third ligated nucleic acid linked to the solid support,
wherein the third ligated nucleic acid encodes a
polypeptide comprising said first, second, third, and
fourth sets.

11. The process of claim 10, wherein the fifth and sixth
enzymes are a fifth and sixth restriction endonuclease,
wherein the fifth restriction endonuclease cleaves at a site
within the second ligated nucleic acid and creates a fifth cut
end, and the sixth restriction endonuclease cleaves at a site
within the fourth nucleic acid and creates a sixth cut end, and
wherein the fifth and sixth ligatable ends are the fifth and sixth
cut ends.

12. The process of claim 11, wherein the second ligated
nucleic acid does not comprise a restriction site recognized by
the first endonuclease, and wherein the first, third, and fifth
restriction endonucleases are the same.

13. The process of claim 11, wherein the second, fourth,
and sixth restriction endonucleases are the same.

14. The process of claim 1, wherein the second set com-
prises one to four TALE repeat domains.

15. The process of claim 1, wherein the first and second
ligatable ends each comprise an overhang of 1-10 nucle-
otides.

16. The process of claim 1, wherein the first enzyme is a
type IIS restriction endonuclease.

17. The process of claim 1, further comprising unlinking
the first ligated nucleic acid from the solid support and insert-
ing the first ligated nucleic acid into a vector.
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18. The process of claim 6, further comprising unlinking
the second ligated nucleic acid from the solid support and
inserting the second ligated nucleic acid into a vector.

19. The process of claim 10, further comprising unlinking
the third ligated nucleic acid from the solid support and insert-
ing the third ligated nucleic acid into a vector.

20. The process of claim 17, wherein the vector is an
expression vector.

21. The process of claim 20, wherein the expression vector
includes a sequence encoding an effector domain, and
wherein the first, second, or third ligated nucleic acid is
inserted into the vector such that the vector comprises a
sequence encoding a fusion protein of the polypeptide and the
effector domain.

22. The process of claim 21, wherein the effector domain is
a nuclease domain.

23. The process of claim 20, further comprising inserting
the expression vector into a cell.

24. The process of claim 23, further comprising expressing
the polypeptide or fusion protein.

25. The process of claim 24, further comprising purifying
the polypeptide or fusion protein.

26.-33. (canceled)



