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A. Probes for the repeated 3’-UTR multiimer sequence(4 oligos):

TCGACGCGGAGACCACGCTC-GGCTTGTCTTTCGCGCGCAA-TGCGACGCACGCGGATAGTT-AGCTG
AGCTGCGCCTCTGGTGCGAG CCGAACAGARAAGCGCGCGTT ACGCTGCGTGCGCCTATCAA TCGAC

CGGCGACGAGGCACC
GCCGCTGCTCCGTGE

FIG. 11A
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B. Probes for 13-actin (48 oligos):

ATGGATGACGATATCGCTGCGCTCGTCGTCGACAACGGCTCCGGCATGTGCAAGGCCGGCTTCGL
CAGCTGTTGCCGAGGCCGTA GTTCCGGCCGAAGCG

GGGCGACGATGCTCCCCGGEGCCETCTTCCCCTCCATCGTGGGCCGCCCTAGGCACCAGGGTGTGATGGTGGGTAT
CCCGC TACGAGGGGCCCGGCAGAAG AGGTAGCACCCGGCGGGATC GGTCCCACACTACCACCCAT

GGGTCAGAAGGACTCCTACGTGGGCGACGAGGCCCAGAGCAAGAGAGGCATCCTGACCCTGAAGTACCCCATTGA
CAGTCTTCCTGAGGATGCAC CTGCTCCGGGTCTCGTTCTC GTAGGACTGGGACTTCATGG AACT

ACACGGCATTGTCACCAACTGGGACGATATGGAGAAGATTTGGCACCACACTTTCTACAATGAGCTGCGTGTGGC
TGTGCCGTAACAGTGG ACCCTGCTATACCTCTTCTA CGTGGTGTGAARAGATGTTAC ACGCACACCG

CCCTGAGGAGCACCCTGTGCTGCTCACCGAGGCCCCTCTGAACCCTAAGGCCAACCGTGAAAAGATGACCCAGAT
GGGACTCCTC GGACACGACGAGTGGCTCCG AGACTTGGGATTCCGGTTGG TTTTCTACTGGGTCTA

CATGTTTGAGACCTTCAACACCCCAGCCATGTACGTAGCCATCCAGGCTGTGTTGTCCCTGTATGCCTCTGGTCG
GTAC CTCTGGAAGTTGTGGGGTCG CATGCATCGGTAGGTCCGAC ACAGGGACATACGGAGACCA

TACCACTGGCATTGTGATGGACTCCGCGAGACGGGGTCACCCACACTGTGCCCATCTATGAGGGTTACGCGCTCCC
TGGTGACCGTAACACTACCT GCCTCTGCCCCAGTGGGETGT ACGGGTAGATACTCCCAATG GAGGG

TCATGCCATCCTGCGTCTGGACCTGGCTGGCCGGGACCTGACAGACTACCTCATGAAGATCCTGACCGAGCGT GG
AGTACGGTAGGACGC CCTGGACCGACCGGCCCTGG GTCTGATGGAGTACTTCTAG TGGCTCGCACC

CTACAGCTTCACCACCACAGCTGAGAGGGAAATCGTGCGTGACATTAAAGAGAAGCTGTGCTATGTTGCCCTAGA
GATGTCGAA GTGGTGTCGACTCTCCCTTT CGCACTGTAATTTCTCTTC ACGATACAACGGGATCT

CTTCGAGCAAGAGATGGCCACTGCCGCATCCTCTTCCTCCCTGGAGAAGAGCTATGAGCTGCCTGACGGTCAGGT
GARA CGTTCTCTACCGGTGACGGL GGAGAAGGAGGGACCTCTTC ATACTCGACGGACTGCCAGT

CATCACTATCGGCAATGAGCGGTTCCGATGCCCCGAGGCTCTCTTCCAGCCTTCCTTCCTGGGTATGGAATCCTG
GTAGTGATAGCCGTTACTCG AGGCTACGGGGCTCCGAGAG GTCGGAAGGAAGGACCCATA TAGGAC

TGGCATCCATGAAACTACATTCAATTCCATCATGAAGTGTGACGTTGACATCCGTAAAGACCTCTATGCCAACAC
ACCGTAGGTACTTT GTAAGTTAAGGTAGTACTTC CTGCAACTGTAGGCATTTCT GATACGGTTGTG

AGTGCTGTCTGGTGGCACCACCATGTACCCAGGCATTGCTGACAGGATGCAGAAGGAGATTACTGCCCTGGCTCC
TCACGACA CACCGTGGTGGTACATGGGT TAACGACTGTCCTACGTCTT CTAATGACGGGACCGAGG

TAGCACCATGAAGATCAAGATCATTGCTCCTCCTGAGCGCAAGTACTCTGTGTGGATTGGTGGCTCTATCCTGGC
AT GGTACTTCTAGTTCTAGTAA GGAGGACTCGCGTTCATGAG CACCTAACCACCGAGATAGG G

CTCACTGTCCACCTTCCAGCAGATGTGGATCAGCAAGCAGGAGTACGATGAGTCCGGCCCCTCCATCGTGCACCG
GAGTGACAGGTGGAAGGTC TACACCTAGTCGTTCGTCCT GCTACTCAGGCCGGGGAGGT ACGTGGC

CAAATGCTTCTAG
GTTTACGAAGATC

FIG. 11B
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C. Probes for COX-2 (48 oligos):

ATGCTCGCCCGCGCCCTGLCTGCTGTGCGCGGTCCTGGCGCTCAGCCATACAGCAAATCCTTGCTG
CGAGCGGGCGCGGGACGACG TGTCGTTTAGGAACGAC

TTCCCACCCATGTCAAAACCGAGGTGTATGTATGAGTGTGGCGATTTGACCAGTATAAGTGCGATTGTACCCGGAL
ARG TTGGCTCCACATACATACTC AACTGGTCATATTCACGCTA

AGGATTCTATGGAGAAAACTGCTCAACACCGGAATTTTTGACAAGAATAAAATTATTTCTGAAACCCACTCCAAA
ACCTCTTTTGACGAGTTGTG AAGACTTTGGGTGAGGTTT

CACAGTGCACTACATACTTACCCACTTCAAGGGATTTTGGAACGTTGTGAATAACATTCCCTTCCTTCGARAATGC
G TGAATGGGTGAAGTTCCCTA AGGGAAGGAAGCTTTACG

AATTATGAGTTATGTGTTGACATCCAGATCACATTTGATTGACAGTCCACCAACTTACAATGCTGACTATGGCTA
TT ACACAACTGTAGGTCTAGTG ACTGTCAGGTGGTTGAATGT ACCGAT

CAAAAGCTGGGAAGCCTTCTCTAACCTCTCCTATTATACTAGAGCCCTTCCTCCTGTGCCTGATGATTGCCCGAC
GTTTTCGACCCTTC AATATGATCTCGGGAAGGAG

TCCCTTGGGTGTCAAAGGTAAAAAGCAGCTTCCTGATTCAAATGAGATTGTGGAAAAATTGCTTCTAAGAAGAAA
TCCATTTTTCGTCGAAGGAC ACTCTAACACCTTTTTAACG TCTTCTTT

GTTCATCCCTGATCCCCAGGGCTCAAACATGATGTTTGCATTCTTTGCCCAGCACTTCACGCATCAGTTTTTCAA
CAAGTAGGGACT ACGTAAGAAACGGGTCGTGA AAGTT

GACAGATCATAAGCGAGGGCCAGCTTTCACCAACGGGCTGGGCCATGGGCTGGACTTAAATCATATTTACGGTGA
CTGTCTAGTATTCGC AGTGGTTGCCCGACCCGGTA TAAATGCCACT

AACTCTGGCTAGACAGCGTAAACTGCGCCTTTTCAAGGATGGAAAAATGAAATAT CAGATAATTGATGGAGAGAT
TTGAGACCG TTGACGCGGAAAAGTTCCTA ACTACCTCTCTA

GTATCCTCCCACAGTCAAAGATACTCAGGCAGAGATGATCTACCCTCCTCAAGTCCCTGAGCATCTACGGTTTGC
CATAGGAG TCTATGAGTCCGTCTCTACT

TGTGGGGCAGGAGGTCTTTGGTCTGGTGCCTGGTCTGATGATGTATGCCACAATCTGGCTGCGGGAACACAACAG
ACCAGACCACGGACCAGACT AGACCGACGCCCTTGTGTTG

AGTATGCGATGTGCTTAAACAGGAGCATCCTGAATGGGGTGATGAGCAGTTGTTCCAGACAAGCAGGCTAATACT
ACGCTACACGAATTTGTCCT ACCCCACTACTCGTCAACAA TATGA

GATAGGAGAGACTATTAAGATTGTGATTGAAGATTATGTGCAACACTTGAGTGGCTATCACTTCARACTGAAATT
CTATCCTCTCTGATA ATACACGTTGTGAACTCACC TGACTTTAA

TGACCCAGAACTACTTTTCAACAAACAATTCCAGTACCAAAATCGTATTGCTGCTGAATTTAACACCCTCTATCA
ACTGGGTCTTG AGTTGTTTGTTAAGGTCATG ACGACGACTTAAATTGTGGG

CTGGCATCCCCTTCTGCCTGACACCTTTCAAATTCATGACCAGAAATACAACTATCAACAGTTTATCTACAACAA
AAGTACTGGTCTTTATGTTG

CTCTATATTGCTGGAACATGGAATTACCCAGTTTGTTGAATCATTCACCAGGCAAATTGCTGGCAGGGTTGCTGG
ACGACCTTGTACCTTAATGG ACAACTTAGTAAGTGGTCCG

FIG. 11C
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TGCGTAGGAATGTTCCACCCGCAGTACAGAAAGTATCACAGGCTTCCATTGACCAGAGCAGGCAGATGAAATACCA
TCATAGTGTCCGAAGGTAAC

GTCTTTTAATCGAGTACCGCAAACGCTTTATGCTGAAGCCCTATGAATCATTTGAAGAACTTACAGGAGARANGGA
AATTACTCATGGCGTTTGCG AGTAAACTTCTTGAATGTCC TCCT

AATGTCTGCAGAGTTGGAAGCACTCTATGGTGACATCGATGCTGTGGAGCTGTATCCTGCCCTTCTGGTAGAARAA
TTACAGACGTCTCAAC ACCACTGTAGCTACGACACC AGGACGGGAAGACCATCTTT

GCCTCGGCCAGATGCCATCTTTGGTGAAACCATGGTAGAAGTTGGAGCACCATTCTCCTTGARAAGGACTTATGGGE
ACCACTTTGGTACCATCTTC AGAGGAACTTTCCTGAATAC

TAATGTTATATGTTCTCCTGCCTACTGGAAGCCAAGCACTTTTGGTGGAGAAGT GGGTTTTCAAATCATCAACAC
TATACAAGAGGACGGATGAC AACCACCTCTTCACCCARAAA

TGCCTCAATTCAGTCTCTCATCTGCAATAACGTGAAGGGCTGTCCCTTTACTTCATTCAGTGTTCCAGATCCAGA
AAGTCAGAGAGTAGACGTTA ATGAAGTAAGTCACAAGGTC

GCTCATTAAAACAGTCACCATCAATGCAAGTTCTTCCCGCTCCGGACTAGATGATATCAATCCCACAGTACTACT
TGTCAGTGGTAGTTACGTTC

AAAAGAACGTTCGACTGAACTGTAG
TTCTTGCAAGCTGACTTGAC

FIG. 11C (cont.)
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D. Probes for d2EGFP (48 oligos):

GCGGATGGTGAGCAAGGGCCGAGGAGCTGTTCACCGGGETGGTGCCCATCCTGGTCGAGCTGGACG
CTACCACTCGTTCCCGC TCGACAAGTGGCCCCAC GGGTAGGACCAGCTCGA GC

GCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGLGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
CGCTGCATTTGCCGG TCAAGTCGCACAGGCCG CCGCTCCCGCTACGGTG GCCGTTCGACTGGGACT

AGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGT
AGTAGACGTGGTGGCCG GACGGGCACGGGACCGG GGAGCACTGGTGGGACT TGCCGCACGTCA

GCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGG
CGAAG GCGATGGGGCTGGTGTA CGTCGTGCTGAAGAAGT GGCGGTACGGGCTTCCG CAGGTCC

AGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGLGACACCLTGG
TCGCGTGGTA GAAGTTCCTGCTGCCGT TGTTCTGGGCGCGGCTC TTCAAGCTCCCGCTGTG cc

TGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACAT CCTGGGGCACAAGCTGGAGTACAACT
ACTTGGCGTAGCTCG TCCCGTAGCTGAAGTTC CTGCCGTTGTAGGACCC GTTCGACCTCATGTTGA

ACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAALCGGCATCAAGGTGAACTTCAAGATCCGCCACA
TGTCGGTGTTGCAGATA TACCGGCTGTTCGTCTT GCCGTAGTTCCACTTGA TCTAGGCGGTGT

ACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGETGLTGC
TGTAG CTGCCGTCGCACGTCGA GCTGCGTGATGGTCGTCT GGGGCTAGCCGLCTGCCS CACGACG

TGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCARAAGACCCCAACGAGAAGCGCGATCACATGGTCC
ACGGGCTGTT GATGGACTCGTGGGTCA GGGACTCGTTTCTGGGG CTCTTCGCGCTAGTGTA GG

TGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGAAGCTTAGCCATGGCTTCC
ACGACCTCAAGCACT GGCGGCCCTAGTGAGAG TACCTGCTCGACATGTT CGAATCGGTACCGAAGG

CGCCGGAGGTGGAGCAGCAGCATGATGGCACGCTGCCCATGTCTTGTGCCCAGGAGAGCGGGATGGACCGTCACC
GCCTCCACCTCCTCGTC CTACCGTGCGACGGGTA AACACGGGTCCTCTCGC ACCTGGCAGTGG

CTGCAGCCTGTGCTTCTGCTAGGATCAATGTGTAGGAATTCGTGACATGATAAGATACATTGATGAGTTTGGACA
GACGT ACACGAAGACGATCCTA TTACACATCCTTAAGCA TACTATTCTATGTAACT CAAACCTGT

AACCACAACTAGAATGCAGTGAAAAAANTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTG
TTGGTGTT CTTACGTCACTTTTTTT ARAATAAACACTTTAAAC ACGATAACGAAATAAAC

FIG. 11D
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E. Probes for dpp (48 oligos):

ATGCGCGCATGGCTTCTACTCCTCGCAGTGCTGGCGACTTTTCAAACGATTGTTCGAGTTGCTAG
CGCGCGTACCGAAGATGAGG CACGACCGCTGAAAAGTTTG AGCTCAACGATC

CACCGAGGATATATCCCAGAGATTCATCGCCGCCATAGCGCCCGTTGCCGCTCATATTCCGCTGGCATCAGCATC
GTGGCTCC GTAGCGGCGGTATCGCGGGC GGCGACCGTAGTCGTAG

AGGATCAGGATCAGGACGATCTGGATCTAGATCGGTAGGAGCCTCGACCAGCACAGCATTAGCAAAAGCATTTAA
TCC GCCATCCTCGGAGCTGGTCG

TCCATTCAGCGAGCCCGCCTCGTTCAGTGATAGTGATAAAAGCCATCGGAGTAAAACAAACAAAAANCCTAGCAA
GTCGCTCGGGCGGAGCAAGT TCACTATTTTCGGTAGCCTC

AAGTGACGCGAACCGACAGTTCAACGAAGTGCATAAGCCAAGAACAGACCAATTAGAAAATTCCAAAAATAAGTC
GCGCTTGGCTGTCAAGTTGC

TARAACAATTAGTTAATAAACCCAACCACAACAAAATGGCTGTCAAGGAGCAGAGGAGCCACCACAAGAAGAGCCA
GTTCCTCGTCTCCTCGGTGG CTCGGT

CCACCATCGCAGCCACCAGCCAAAGCAGGCCAGTGCATCCACAGAATCTCATCAATCCTCGTCGATTGAATCAAT
GGTGGTAGCGTCGG CGTCCGGTCACGTAGGTGTLC

CTTCGTGGAGGAGCCGACGCTGGETGCTCGACCGCGAGGTGGCCTCCATCAACGTGCCCGCCAACGCCAAGGCCAT
GCACCTCCTCGGCTGCGACC GCACGGGCGGTTGCGGTTCC

CATCGCCGAGCAGGGCCCGTCCACCTACAGCAAGGAGGCGCTCATCAAGGACAAGCTGAAGCCAGACCCCTCCAC
GGCTCGTCCCGGGCAGGTGE TCGACTTCGGTCTGGGGAGG

TCTAGTCGAGATCGAGAAGAGCCTGCTCTCGCTGTTCAACATGAAGCGGCCGCCCAAGATCGACCGCTCCAAGAT
CTCTTCTCGGACGAGAGCGA GGCGGGTTCTAGCTGGCGAG

CATCATCCCCGAGCCGATGAAGAAGCTCTACGCCGAGATCATGGGCCACGAGCTCGACTCGGTCAACATCCCCAA
AGTAGGGGCTCGGCTACTTC CGGCTCTAGTACCCGGTGCT GTAGGGGTT

GCCGGGTCTGCTGACCAAGTCGGCCAACACAGTGCGAAGTTTTACACACAAAGATAGTAAAATCGACGATCGATT
CGGCCCAGACG TTCAGCCGGTTGTGTCACGC

TCCGCACCACCACCGGTTTCGGCTGCACTTCGACGTGAAGAGCATTCCCGCCGACGAGAAGCTGAAGGCGGCGGA
GGTGGTGGCCAAAGCCGACG GCTCTTCGACTTCCGCCGCC

GCTGCAGCTGACCCGGGACGCACTCAGTCAACAGGTGCGTGGCCAGCAGATCGTCGGCGAATCGGACGCGCTACCA
GTCGACTGGGCCCTGCGTGA CCACCGGTCGTCTAGCAGCC GCCTGCGCGATGGT

GGTGCTTGTCTACGACATCACGCGLGTCGGGETGCGTGGTCAGCGGGAGCCGAGCTATCTGCTGTTGGACACCAA
CCACGA GTGCGCGCAGCCCCACGCAC CCTGTGGTT

GACGGTCCGGCTTAACAGCACGGACACGGTGAGCCTCGATGTCCAGCCGGCCGTGGACCGGTGGCTGGCGAGTCC
CTGCCAGGCCG CGTGCCTGTGCCACTCGGAG CGGCACCTGGCCACCGACCG

GCAGCGCAACTACGGACTGCTGGTGGAGGTGCGGACGGTCCGCTCCCTGAAGCCGGCCCCACACCACCATGTACG
TCGCGTTGATGCCTGACGAL CCACGCCTGCCAGGCGAGGG GTGTGGTGGTACATGC

FIG. 1l1E
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CCTGCGCCGCAGCGCGGACGAGGCGLACGAGCGGTGGCAGCACAAGCAGCCGCTCCTGTTCACCTACACGGACGA
GGAC GTCGCGCCTGCTCCGLCGETGL CCGTCGTGTTCGTCGGCGAG GGATGTGCCTGCT

CGGGCGGCACAAGGCGCGCTCCATTCGGGACGTGTCTGGCGCAGAGGGCGGTGGCAAGGGCGGCCGGAACAAGCG
GCCCGCC GACCGCCTCTCCCGCCACCG C

GCAGCCGAGACGGCCTACGAGGCGCAAGAACCACGACGACACCTGCCGGCGGCACTCGCTGTACGTGGACTTCTC
CGTCGGCTCTGCCGGATGC GTGGACGGCCGCCGTGAGCG GAG

GGACGTGGGCTGGGACGACTGGATTGTGGCGCCTCTGGGCTACGATGCATATTACTGCCACGGGAAGTGCCCCTT
CCTGCACCCGACCCTGC ACACCGCGGAGACCCGATGC CACGGGGAA

CCCGCTGGCCGACCACTTTAACTCGACCAATCACGCCGTGGTGCAGACCCTGGTCAACAATATGAATCCCGGCAA
GGGCGACCGGC AGTGCGGCACCACGTCTGGG GGGCCGTT

GGTGCCGAAGGCGTGCTGCGTGCCCACGCAACTGGACAGCGTGGCCATGCTCTATCTCAACGACCAAAGTACGGT
CCACGGCTTCCG CGCACGGGTGCGTTGACCTG GCTGGTTTCATGCCA

GGTGCTGAAGAACTACCAGGAGATGACCGTGGETGGGCTGTGGCTGTCGATAG
CCACG ACTGGCACCACCCGACACCG

FIG. 11E (Cont.)
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F. Probes for elr-2 (48 oligos):

ATGGATAATAACTACAATGATAATGTCAACGGCTGGGCCGAAATGGAACCATCTCAACCAATGGG
GTTGCCGACCCGGCTTTACC TAGAGTTGGTTACCC

AGGTCTGCGCCTACCAACTCAGAACATGGATCCACCAGAGCAAAATAATGAGTCACAATTGAGTGARCTACCGAG
TCCAG GGATGGTTGAGTCTTGTACC TGGTCTCGTTTTATTACTCA TAACTCACTTGATGGCTC

AATGAAAATTGATAATGATTACGCATCTCCAATTGAACGGCAAAGTGTTATCACAAGTGGCACAAATAACTATGA
T TTAACTTGCCGTTTCACAAT TTCACCGTGTTTATTGATAC

GCCGAAAGTGGAAACTGTTACATCATTTTTCCATACTGGCATAGACTACTCAAACTTTGGAATGTTGGACCARAAC
CTTTCACCTTTGACAATGTA AAAGGTATGACCGTATCTGA TTTGAAACCTTACAACCTGG

TACCATGCAACCGTTTTATCCTCTTTACAGTGGAATTCCCGTAAACACTCTTGGAACTTTTTCGGGATATACAAA
ATGGTACGTTGGCAAAATAG AATGTCACCTTAAGGGCATT AGAACCTTGAAAAAGCCCTA TTT

CTCCATATACGACAAACCCTCTCTGTACGACCCCAGTATTCCTACCATTAACATCCCTTCTACTTATCCAACTGT
GAGGTATATGCTGTTTG AGACATGCTGGGGTCATAAG GTAATTGTAGGGAAGATGAA TTGACA

GGCTCCAACTTACGAATGCGTCAAATGCTCACAAAGTTGT GGGGCCGGGATGAAGGCAGTAAACGGAGGAATGAT
CCGAGGTTGAATGC GCAGTTTACGAGTGTTTCAA CCGGCCCTACTTCCGTCATT TCCTTACTA

GTGCGTCAACTGTTCAACACCAAAAACCACGTATTCTCCTCCAGTCGCGTATAGCACTTCTTTGGGACAACCCCC
CACGCAGTTGA TTGTGGTTTTTGGTGCATAA AGGTCAGCGCATATCGTGAA CCCTGTTGGGGE

GATTCTGGAAATACCTTCAGAGCAGCCAACTGCTAAAATTGCCAAGCAATCCTCTAAARAAGT CAAGTAGCTCAAA
CTAAGACC TGGAAGTCTCGTCGGTTGAC TTAACGGTTCGTTAGGAGAT CAGTTCATCGAGTTT

TAGGGGGTCAAACGGATCTGCGTCCCGTCGGCAGGGACTTGTGTGCTCCAATTGCAATGGTACCAACACAACTCT
ATCCC TTTGCCTAGACGCAGGGCAG CCCTGAACACACGAGGTTAA ACCATGGTTGTGTTGAGA

CTGGAGAAGAAATGCTGAAGGAGATCCGGTCTGCAATGCTTGCGGGCTTTACTTCAAACTCCATCACATCCCTCG
GA TTCTTTACGACTTCCTCTAG GACGTTACGAACGCCCGAAA GTTTGAGGTAGTGTAGGGAG

GCCGACCTCAATGAAGAAAGAAGGTGCTTTACAGACAAGAAAGAGAAAATCAAAAAGCGGAGACTCTTCCACACC
CTGGAGTTACTTCTTTCTTC TTTTTCGCCTCTGAGAAGGT

ATCAACGTCACGGGCCCGAGAAAGGAAGTTTGAGAGAGCCTCTTCTTCGACCGAAAAGGCTCAAAGGTCATCTAA
TAGTTGCAGTGCCCGGGCTC CTTCAAACTCTCTCGGAGAA CTGGCTTTTCCGAGTTTCCA ATT

CCGGCGTGCGGGAAGTGCAAANGCAGACCGAGAACTGAGCACTGCTGCCGTCGCAGCTGCGACTGCCACATATGT
GGCCGCACGCCCTTCAC TCGTCTGGCTCTTGACTCGT TATACA

GTCACATGCCGACTTGTATCCCGTTTCCTCAGCTGCCGTCACCTTGCCAGATCAAACGTACAGTAATTACTATCA
CAGTGTACGGCTGA AGGGCAARAGGAGTCGACGGC GAACGGTCTAGTTTGCATGT

ATGGAACACTGCCGCTACAGCTGGGTTGATGATGGTTCCAAACGATCAAAACTACGTGTATGCAGCAACAAACTA
ATGTCGACCCAACTACTACC TCGTTGTTTGAT

CCAGACTGGCCTAAGACCTGCCGATAACATCCAAGTTCATGTGATGCCAGTTCAGGATGAT GAAACCAAAGCTGC
GGTCTGAC TTCTGGACGGCTATTGTAGG AGTACACTACGGTCAAGTCC ACTTTGGTTTCGACG
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GGCTCGCGATTTGGAAGCGGTCGACGGAGATTCTTAA
CCGAG AARCCTTCGCCAGCTGCCTC

FIG. 11F (Cont.)
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G. Probes for FKBPS (63 oligos):

ATGACTACTGATGAAGGT GCCAAGAACAATGAAGAAAGCCCCACAGCCACTGTTGCTGAGCAGGG
TACTTCCACGGTTCTTG

AGAGGATATTACCTCCAAAAAAGACAGGGGAGTATTAAAGATTGTCAAAAGAGTGGGGAATGGTGAGGAAACGCC
TCCTTTGCGG

GATGATTGGAGACAAAGTTTATGTCCATTACAAAGGARAAATTGTCAAATGGAAAGAAGTTTGATTCCAGTCATGA
CTACTAA CTGTTTCAAATACAGGT GTTTCCTTTTAACAGTT CTTTCTTCAAACTAAGG GTACT

TAGAAATGAACCATTTGTCTTTAGTCTTGGCAAAGGCCAAGTCATCAAGGCATGGGACATTGGGGTGGCTACCAT
ATCTTTACTTGG ACAGAAATCAGAACCGT CGGTTCAGTAGTTCCGT CTGTAACCCCACCGATG

GAAGAAAGGAGAGATATGCCATTTACTGTGCAAACCAGAATATGCATATGGCTCGGCTGGCAGTCTCCCTAAAAT
CTTCTTTCCTCTCTATA TAAATGACACGTTTGGT ATACGTATACCGAGLCCG GTCAGAGGGATTTTA

TCCCTCGAATGCAACTCTCTTTTTTGAGATTGAGCTCCTTGATTTCAAAGGAGAGGATTTATTTGAAGATGGAGG
AG GCTTACGTTGAGAGARAA CTCTAACTCGAGGAACT GTTTCCTCTCCTAAATA TTCTACCTCC

CATTATCCGGAGAACCAAACGGAAAGGAGAGGGATATTCAAATCCAAACGAAGGAGCAACAGTAGARATCCACCT
GTAATAG TCTTGGTTTGCCTTTCC CCCTATAAGTTTAGGTT TTCCTCGTTGTCATCTT GTGGA

GGAAGGCCGCTGTGGTGCGAAGCGATGTTTGACTGCAGAGATGCTGGCATTCACTGTGGGCGAAGGAGAAGACCACGA
CCTTCCGGCGAC ACCTTCCTACAAACTGA CTCTACACCGTAAGTGA CCGCTTCCTCTTCTGGT

CATTCCAATTGGAATTGACAAAGCTCTGGAGAAAATGCAGCGGGAAGAACAATGTATTTTATATCTTGGACCAAG
GTAAGGTTAACCTTAAC TTCGAGACCTCTTTTAC GCCCTTCTTGTTACATA TATAGAACCTGGTTC

ATATGGTTTTGGAGAGGCAGGCGAAGCCTAAATTTGGCATTGAACCTAATGCTGAGCTTATATATGAAGTTACACT
TA CAAAACCTCTCCGTCCC GGATTTAAACCGTAACT ATTACGACTCGAATATA TTCAATGTGA

TAAGAGCTTCGAAAAGGCCAAAGAATCCTGGGAGATGGATACCAAAGAAAAATTGGAGCAGGCTGCCATTGTCAA
ATTCTCG CTTTTCCGGTTTCTTAG CCTCTACCTATGGTTTC TTAACCTCGTCCGACGG CAGTT

AGAGAAGGGAACCGTATACTTCAAGGGAGGCAAATACATGCAGGCGGTGATTCAGTATGGGAAGATAGTGTCCTG
TCTCTTCCCTTG TATGAAGTTCCCTCCGT TGTACGTCCGCCACTAA ATACCCTTCTATCACAG

GTTAGAGATGGAATATGGTTTATCAGAAAAGGAATCGAARAGCTTCTGAATCATTTCTCCTTGCTGCCTTTCTGAA
CAATCTCTACCTTATAC ATAGTCTTTTCCTTAGC CGAAGACTTAGTAAAGA ACGACGGAAAGACTT

CCTGGCCATGTGCTACCTGAAGCTTAGAGAATACACCAAAGCTGTTGAATGCTGTGACAAGGCCCTTGGACTGGA
GG GGTACACGATGGACTTC TCTCTTATGTGGTTTCG ACTTACGACACTGTTCC AACCTGACCT

CAGTGCCAATGAGARAAGGCTTGTATAGGAGGGGTGAAGCCCAGCTGCTCATGAACGAGTTTGAGT CAGCCAAGGG
GTCACGG CTCTTTCCGAACATATC CCCACTTCGGGTCGACG ACTTGCTCAAACTCAGT TTCCC

TGACTTTGAGAAAGTGCTGGAAGTAAACCCCCAGAATAAGGCTGCAAGACTGCAGATCTCCATGTGCCAGAAARAA
ACTGAAACTCTT CGACCTTCATTTGGGGG TATTCCGACGTTCTGAC TAGAGGTACACGGTCTT

GGCCAAGGAGCACAACGAGCGGGACCGCAGGATATACGCCAACATGTTCAAGAAGTTTGCAGAGCAGGATGCCAA
CCGGTTCCTCGTGTTGC CCCTGGCGTCCTATATG TTGTACAAGTTCTTCAA TCTCGTCCTACGGTT

FIG. 11G



U.S. Patent Feb. 20, 2018 Sheet 21 of 29 US 9,896,720 B2

GGAAGAGGCCAATAAAGCAATGGGCAAGAAGACTTCAGAAGGGGTCACTAATGAAANAGGARCAGACAGTCAAGC
cc TCCGGTTATTTCGTTAC TTCTTCTGAAGTCTTCC GTGATTACTTTTTCCTT TGTCAGTTCG

AATGGAAGAAGAGAAACCTGAGGGCCACGTATGA
TTACCTT CTCTTTGGACTCCCGGT

FIG. 11G (Cont.)
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H. Probes for FLI11127 (53 oligos):

ATGGCGGCGACAAGGAGCCCCACGCGGGCAAGGGAGCGGGAGCGGTCTGGCGCTCCCGCCGCAGG
TTCCTCGGGGTGCGCCC CCCTCGCCCTCGCCAGA CGAGGGCGGCGTCC

AAGTGACCAAGTTCACTCCTGGATGCTAGCTACAAGCCAAGCCTTAGACACTGTCTGGAGAAT GGCAAAAGGCTT
TTC GGTTCAAGTGAGGACCT ATCGATGTTCGGTTCGG CTGTGACAGACCTCTITA TTTTCCGAA

TGTGATGTTGGCAGTTTCATTTCTGGTGGCTGCCATCTGCTACTTCCGGAGGCTACATTTATATTCAGGGCACAA
ACACTACA GTCAAAGTAAAGACCAC CGGTAGACGATGAAGGC CGATGTARATATAAGTC TGTT

GCTGAAATGGTGGATTGGATATCTGCAGAGAAAATTCAAAAGGAACCTCAGTGTGGAGGCAGAGGTTGATTTACT
CGACTTTACCACC CCTATAGACGTCTCTTT GTTTTCCTTGGAGTCAC TCCGTCTCCAACTAAAT

CAGTTATTGTGCAAGAGAATGGAAAGGAGAGACACCCCGTAACAAGCTGATGAGCGAAGGCTTATGAGGAGCTATT
TCAATAACACGTTCTCT CTTTCCTCTCTGTGGGG TGTTCGACTACTCCTTC ATACTCCTCGATAA

TTGGCGGCATCACATTAAATGTGTTCGACAAGTAAGGAGAGATAACTATGATGCTCTCAGATCAGTGTTATTTCA
AAC CGTAGTGTAATTTACAC CTGTTCATTCCTCTCTA ATACTACGAGAGTCTAG CAATAAAGT

GATATTCAGCCAGGGCATCTCTTTTCCATCATGGATGAAAGAAARAGGACATTGTTAAGCTTCCTGAAAAACTGCT
CTATAAGT TCCCGTAGAGAAAAGGT ACCTACTTTCTTTTCCT ACAATTCGAAGGACTTT ACGA

GTTTTCACAAGGTTGTAATTGGATTCAGCAGTACAGTTTTGGT CCTGAGAAGTATACAGGCTCGAATGTGTTTGG
CAARAAGTGTTCCA TTAACCTAAGTCGTCAT ARAACCAGGACTCTTCA GTCCGAGCTTACACAAA

AAAACTACGGAAATATGTGGAATTATTGAAAACACAGTGGACTGAATTTAATGGCATTAGAGATTATCACAAGAG
TTTGATGCCTTTATACA TAATAACTTTTGTGTCA GACTTAAATTACCGTAA CTAATAGTGTTCTC

AGGAAGTATGTGCAACACCCTTTTTTCAGATGCCATTCTGCGAATATAAACTTTATGAAGCTTTAAAGTTCATCAT
TCC ATACACGTTGTGGGARA GTCTACGGTAAGACCTT TTTGAAATACTTCGAARL CAAGTAGTA

GCTGTATCAAGTCACTGAAGTTTATGAACAAATGAAGACTAAAAAGGTCATTCCCAGTCTTTTTAGACTCCTGTT
CGACATAG AGTGACTTCAAATACTT TACTTCTGATTTTTCCA AGGGTCAGAAAAATCTG ACAA

TTCCAGGGAGACATCCTCTGATCCTTTGAGCTTCATGATGAAT CACCTGAATTCTGTAGGCGACACATGTGGALT
AAGGTCCCTCTGT AGACTAGGAAACTCGAA CTACTTAGTGGACTTAA ATCCGCTGTGTACACCT

AGAGCAGATTGATATGTTTATACTTGGATACTCCCTTGAAGTAAAGATAAAAGTGTTCAGACTGTTCAAGTTTAA
CTCGTCTAACTATACAA TGAACCTATGAGGGAAC ATTTCTATTTTCACAAG GACAAGTTCAAATT

CTCCAGAGACTTTGAAGTCTGCTACCCAGAGGAGCCTCTCAGGGACTGGCCGGAGATCTCCCTGCTGACCGAGAA
GAG TCTGAAACTTCAGACGA GTCTCCTCGGAGAGTCC ACCGGCCTCTAGAGGGA CTGGCTCTT

CGACCGCCACTACCACATTCCAGTCTTTTAA
GCTGGCGG TGGTGTAAGGTCAGAAA
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I. Probes for Map2 (72 oligos):

ATGGCTGACGAGAGGAAAGACGAAGGAAAGGCACCACACTGGACATCAGCCTCACTCACAGAGGC
CIGCTTICCTTTCCGTGGTGT CGGAGTGAGTGTICTICCG

AGCTGCACACCCCCACTCGCCAGAGATGAAGGACCAGGGTIGGCTCAGGGGAAGGGCTCGAGCCGCAGCGCCAATGE
TCG GTGAGCGGTCTICTACTTCCT AGTCCCCTTCCCGACTCGGC cC

ATTTCCATACAGAGAGGAGGAGGAAGGCGCCTTTGGGGAGCACGGGTCACAGGGCACCTATTCAGATACCAAAGA
TARAGGTATGTCTCTICCT CGGAAACCCCTCGTGCCCAG ATAAGTCTATGGTTTICT

GAACGGGATCAACGGAGAGCTGACCTCAGCTGACAGAGAAACAGCAGAGGAAGTGTCTIGCAAGGATAGTTCAAGT
CIT CCICTCGACTGGAGTCGACT CGTCTCCITCACAGACGTIC CA

AGTCACAGCTGAAGCTIGTAGCAGTICCTGAAAGGTGAACAAGAGAAGGAGGCCCAACACAAGGATCAGCCTGCAGC
TCAGTGTCGACTTCGACA TTTCCACTTIGTTCICTITCCT TTCCTAGTCGGACGICG

TCTGCCTTTAGCAGCTGAAGAAACAGTTAATCTGCCACCTTCCCCACCACCATCGCCAGCATCAGAACAAACAGC
AGA CGACTTCTTTGTCAATTAGA GGTGGTGGTAGCGGICGTAG CG

TGCACTGGAAGAAGCCTCGAAGATGGAATTCCCTGAGCAGCAGAAATTGCCTTCCTCATTCGCTGAGCCTTTAGA
ACGTGACCTTICTTCGGAG AAGGGACTCGICGICTTITAA AAGCGACTCGGAAATCT

CAAGGAGGAAACGGAGTTTAAGATGCAAAGTAAGCCTGGTGAAGACTTTGAACATGCTIGCCTTAGTTCCTCAGCC
GTIT CTCAAATTCTACGTITTCATT CTGAAACTTGTACGACGGAA GG

GGACACAAGTAAAACTCCCCAGGATAAARAAGGATCCCCAAGACATGGAAGGAGAAAAGTCGCCTGCCAGTCCATT
CCTGIGTTCATTITTGAGG TTCCTAGGGGTTCTGTACCT AGCGGACGGTCAGGTAA

TGCGCAGACTTTCGGTACCAACCTGGAAGACATAAAACAGATCACAGAACCAAGCATAACAGTACCTAGCATTGG
ACG CCATGGTITGGACCTICTGTA TGICTTIGGTTCGTATIGICA cc

CCTCTCCGCAGAGCCCCTAGCTCCAAAAGATCAGAAAGACTGGTTCATCGAAATGCCCGTGGAATCAAAGAAGGA
GGAGAGGCGTICTICGGGGA CTAGTICTTTICTGACCAAGTA CACCTTAGTTTICTTCCT

TGAATGGGGTTTAGCTGCCCCAATATCTCCTGGCCCCTTGACACCCATGAGGGAAAAAGATGTGCTGGAGGATAT
ACT CGACGGGGTTATAGAGGACC GGGTACTCCCTTTTICTACA TA

CCAAGATGGGAAGGAAAGCAGTTTGACTCTCCCATGCCTAGCCCCTTCCACAGTGGAAGTTTCACTCTTCCCTT
GGGTTCTACCCTITCCTITT AGAGGGTACGGATCGGGGAA TCARAGTGAGAAGGGAA

AGATACTGTGAAAGATGAGAGAGTCACAGAAGGGT CACAACCLCTTTGCCCCTGTICTTCTICCAATCAGATGACAA
TCT CTACTCTCTCAGTGTICTITCC AAACGGGGACAGAAGAAGGT TT

AATGTCTCTGCAGGACACCAGTGGTTCAGCTACTTCCAAAGAGAGTTCTAAAGATGAGGAGCCACAGAAAGATAA
TTACAGAGACGTCCIGTG CGATGAAGGTTTCTICTCAAG CTCGGTGTICTTTICTATT

AGCAGACAAAGTGGCAGATGTTCCTGTCTCAGAAGCTACCACTGTACTGGGAGATGTTCACAGTCCAGCTGTGGA
TCG CGTCTACAAGGACAGAGICT CATGACCCTICTACAAGTGIC CcT

AGGCTTTGTCGGGGAGAACATTTCAGGAGAACAAAAGGGTACCACAGATCAAGAGAAAAAAGAGACTTCGACACC
TCCGAAACAGCCCCTICTT CTTCTITTTCCCATGGTIGICT TTTCTCTGAAGCTGTGG

FIG. 11T
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CAGTGTACAGGAACCTACACTCACTGAAACTGAACCACAGACAAAGCTTGAAGAGACATCAAAGGTITTICCATCGA
GTIC GGATGTGAGTGACTTTGACT TTCGAACTTCTCIGTAGTIT CT

AGAAACTGTGGCAAAAGAAGAGGAATCCTTGAAATTAARAGATGATAAAGCAGGTGTAATTCAGACTTICCACCGA
TCTTTGACACCGTTTTICT AACTTTAATTTTCTACTATT TAAGTCTGAAGGTGGCT

GCATTCTTTICTCCAAAGAAGACCAGARAGGCGAAGAACAGACAATCGAAGCATTAAAACAAGACTCCTTTCCTAT
CGT TTTCTICTIGGICTTTICCGCT

ARAGTCTAGAACAGGCAGTTACAGATGCAGCCATGGCCACCAAGACCTTGGAAAAGGTTACGTCTGAGCCAGAGGT

AGTAAGTGAARAGAGAGAAATCCAGGGACTTTTTGAAGAGGATATAGCTGACAAGAGTAAGCTCGAAGGCGLTIGG
CGAGCTTCCGCGACC

GICTGCAACAGTAGCCGAGGTTGAGATGCCATTTTATGAAGATARATCAGGGATGTCCAAGTACTTTGAAACATC
CAGAC

TGCATTGAAAGAAGATGTGACCAGAAGCACTGGGTTGGGCAGTGATTACTACGAGCTGAGTGACTCAAGAGGAAA
GGTCTTCGTGACCCAACCCG

TGCCCAGGAATCTCTTGATACTGTATCICCCAAGAACCAACAAGATGARAAGGAACTTCTGGCAAAAGCTTCCCA
AGGGT

GCCTAGTCCTICCAGCACACGAAGCAGGGTACAGCACTCTTGCCCAGAGTTATACATCTGATCATCCGTCCGAGTT
CGGATCAGGAGGTCG

ACCTGAAGAACCAAGTTICTCCTICAAGAAAGAATGTTCACTATTGACCCCAAAGTTTATGGGGAGAARAGGGACCT

TCATAGTAAGAACAAAGATGATCTGACACTTAGTCGAAGCTTGGGGCTGGGCGGAAGGTCTGCAATAGAACAGAG
GCTTCGAACCCCGALCCCGCC

AAGCATGTCCATTAACTTGCCTATGICTTGCCTTGATTICTATTGCCCTTGGGTTTAACTTTGGCCGGGGCCATGA
GAAACCGGCCCCGGTACT

TCTITCCCCICTGGCTICTGATATTCTAACCAACACTAGCGGAACGATGGATGAAGGAGATGATTACCTGCCCCC
AG GGACGGGGG

CACCACACCTGCAGTIGGAGAAGATTCCITGCTTTCCAATAGAGAGCARAAGAGGAAGAAGATAAGACAGAGCAAGC
GTGGTGTGGAC

AAAAGTGACTGGAGGGCAAACTACCCAAGTTGAAACATCCTCCGAGTCACCCTTCCCAGCCAAAGAATATTACAA
GGCTCAGTGGGAAGGGTCGG

AARATGGCACTGTCATGGCCCCTGACCTIGCCTGAGATGCTAGATCTAGCAGGGACCAGGTCCAGATTAGCTTCTIGT
CAGTACCGGGGACTGGACGG GATCGTCCCTGGTCCAGGTC

GAGTGCAGATGCTGAGGTTGCCAGGAGGAAATCAGTCCCATCGGAGGCTGTGGTTGCAGAGAGCAGTACTGGTTT
GTCAGGGTAGCCICCGACAC

FIG. 11I (Cont.)
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GCCACCTGTITGCTGATGACAGCCAACCCGTAAAACCAGACAGTCAACTTGAAGACATGGGGTACTGTGTGTICAA

CAAGTACACAGTICCCTICTCCCATCGCCAGTTCAAGACAGTGAGAATTTGTCAGGAGAGAGTGGTTICGTTTTATGA
GGGAGAGGGTAGCGGTCAAG

AGGAACCGATGACAAAGTCCGTAGAGATTTGGCCACTGACCTTTCACTAATTGAGGTAAAACTTGCAGLCTGCTGG
AAGAGTCAAAGATGAATTCACTGCTGAGAAAGAGGCATCTCCACCCTICTTCTGCTGACAAATCAGGACTGAGTAG
GGAGTTTGACCAAGACAGGAAAGCTAATGACAAGCTGGATACTGTICCTAGAAAAGAGCGAAGAGCATGTTGATTC
AMAAGAACATGCCAAGGAGTCAGAAGAGGTTGGGGATAAAGTAGAGCTCTTCGGATTAGGTGTAACCTATGAGCA
AACCTCTGCCAAAGAACTGATAACAACTAAAGAAACAGCACCTGAGAGAGCAGAGAAAGGTCTCAGTTCAGTGLC
AGAGGTAGCTGAGGTAGAAACAACCACAAAAGCTGACCAAGGTICTAGATGTTGCTGCCAAGAAAGATGATCAGAG
TCCATTAGATATAAAAGTCAGTGACTTTGGACAGATGGCTICTGGGATCAGTGTAGATGCTGGGAAAACCATAGA
GCTTAAGTTCGAGGTTGATCAGCAGCTGACTCTCTCATCCGAAGCACCTCAGGAAACAGATTCATTCATGGGTAT
TGAGTCCAGCCACGTGAAGGATGGTGCCAAAGTCAGTGAAACAGAAGTCAAAGAGAAGGTGGCAAAGCCTGACTT

GGIGCATCAGGAGGCTGTGGACAMAGAAGAGTCCTATGAGTCTAGTGGTGAGCATGAAAGCCTCACCATGGAGTC
G

CCTGAAGCCTGATGAGGGCAAGAAAGAAACATCTCCAGAGACATCACTGATACAAGATGAAGTTGCCCTCAAACT
GGACTTCGGACTACTCCCG

GTCTGTAGAAATCCCTTGCCCACCTCCAGTTTCCGAAGCTGATTCATCCATTIGATGAGAAGGCGGAGGTCCAGAT
CTTCCGCCTCCAGGTICTA

GGAATTTATTCAGCTGCCAAAGGAAGAGAGCACAGAGACTCCGGATATACCTGCCATACCTTICTGATGTCACCCA
cc CAGTGGGT

GCCACAGCCTGAAGCAGTTGTGTCCGAACCAGCAGAGGTTCGAGGTGAGGAAGAAGAGATCGAAGCTGAGGGAGA
CGGTGTCGGACT

ATATGACAAACTGCTCTTCCGCTCAGACACCCTCCAGATCACCGACCTGCTTGTTCCAGGAAGTAGGGAGGAGTT
GGCGAGTCTGTGGGAGGTICT

TGTGGAGACCTGCCCAGGGGAGCACAAAGGTGTGGTTGAGTCCGTGGTAACCATCGAGGATGATTTICATCACTGT
CCTCTGGACGGGTCCCCTCG
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AGTACAAACCACGACTGATGAGGGAGAGTTGGGATCCCACAGTIGTGCGCTTTGCAGCTCCAGTTCAGCCTGAGGA
CCCTAGGGTGTCACACGLCGA

AGAAAGGAGACCATACCCTCATGATGAAGAGCTTGAAGTACTGATGGCAGCAGAAGCCCAGGCAGAGCCCAAGGA
CGGGTCCGTICTICGGGTTICCT

TGGCTCTCCAGATGCTCCAGCTACCCCTGAGAAAGAAGAGGTTCCATTICTCAGAATATAAAACAGAAACCTACGA
CCGAGAGGTCTACGAGGTCG

CGATTACAAAGATGAGACCACCATTGATGACTCCATTATGGATGCCGACAGCCTGTGGGTGGACACTCAAGATGA
CGGCTGTCGGACACCCACCT

TGATAGAAGCATCTIGACAGAGCAGTTAGAAACTATTCCTAAAGAGGAGAGAGCTGAGAAGGAAGCTCGGAGACC
CCTTCGAGCCTCTGG

GICTCTCGAGAAACATAGAAAAGAAAAACCTTTTAAAACTGGGAGAGGCAGAATTTICCACTCCTGAAAGAAAAGT
CAGAG

AGCTAAAAAGGAACCTAGCACGGTCTCCAGGGATGAAGTGAGAAGGAAAAAAGCAGTTTATAAGAAGGCTGAACT
GGATCGTGCCAGAGGTCCCT

TGCTAAAAAATCAGRAAGTTCAGGCCCACTCTCCTTCCAGGAAACTCATTTTAARACCTGCTATCARAATACACTAG

ACCAACTCATCTICICCTGTGTTAAGCGGAAAACCACAGCAACAAGTGGTGAATCAGCTCAGGCTCCCAGTGCGTT
GTCGAGTCCGAGGGTCACGC

TAAACAGGCGAAGGACAAAGTCACTGATGGAATAACCAAGAGCCCAGAAAAACGTTCTTCCCTCCCAAGACCTTC
GGGAGGGTTCTGGAAG

CTCCATCCTCCCTICCTCGCAGGGGCGTATCAGGAGACAGGGAGGAGAACTCGTTCTICTCTGAACAGCTCCATCTIC
GAGG

TTCAGCACGACGGACCACCAGGTCAGAACCAATTCGCAGAGCAGGAARAAAGCGGCACCTCAACACCTACTACCCC
TGGATCTACTGCAATCACCCCTGGCACTLCCTCCAAGCTACTCTTCACGTACCCCAGGCACCCLTGGAACCCLGAG
CTATCCCAGGACACCAGGAACCCCCAAATTTGGCATCTTGGTGCCCAGTGAGAAGAAAGTTGCCATCATTCGLAC
TCCTCCAAAGTCCCCAGCTACTCCCAAGCAGCTTCGGCTCATTARCCAACCTCTGCCAGACCTGAAGARACGTCAA
GTCCAAAATCGGATCAACCGACAACATCAAATACCAGCCTAAGGGGGGTCAGGTACAAATTGTTACTAAGAAGAT
AGACTTAAGCCATGIGACTTCCAAATGTGGCTCTCTAAAGAACATCCGTCACAGGCCAGGTGGTGGACGCGTGAA

GATTGAGAGTGTAAAGCTGGATTTCAAGGAGAAGGCCCAAGCTAAAGTTGGCTCACTTGACAATGCTCACCATGT

FIG. 11I (Cont.)
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ACCTGGAGGTGGTAACGTGAAGATTGACAGCCARARAGCTGAACTTCCGAGAGCATGCARAGGCCCGCGTCGACCA
CGGGGCTGAGATCATCACACAGTCGCCAAGCAGGTCAAGCGTGGCGTCTCCCCGGCGACTCAGCAATGTCTCCTIC

TTCTGGAAGCATCAACCTGCTCGAATCCCCTCAGCTGGCCACTTTGGCTGAGGACGTCACTGCGGCGCTCGCTAA

GCAGGGCTIGTGA

FIG. 11T (Cont.)
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J. Probes for STL1 (48 oligos):

ATGAAGGATTTAAAATTATCGAATTTCAAAGGCAAATTTATAAGCAGAACCAGTCACTGGGGACT
TTAATAGCTTAAAGTTTCCG TATTCGTCTTGGTCAGTGAC

TACGGGTAAGAAGTTGCGGTATTTCATCACTATCGCATCTATGACGGGCTTCTCCCTGTTTGGATACGACCAAGG
TGCCCATTCTTCAACGCCAT AGCGTAGATACTGCCCGAAG ACCTATGCTGGTTCC

GTTGATGGCAAGTCTAATTACTGGTAAACAGTTCAACTATGAATTTCCAGCAACCARAGAARATGGCGATCATGA
CAACT AATGACCATTTGTCAAGTTG TTACCGCTAGTACT

CAGACACGCAACTGTAGTGCAGGGCGCTACAACCTCCTGTTATGAATTAGGTTGTTTCGCAGGTTCTCTATTCGT
GTCTGT AATCCAACAAAGCGTCCAAG AGCA

TATGTTCTGCGGTGAAAGAATTGGCTAGAAAACCATTAATCCTGATGGGTTCCGTAATAACCATCATTGGTGCCGT
ATACAAGACGCCACTT ATTAGGACTACCCAAGGCAT

TATTTCTACATGCGCATTTCGTGGTTACTGGGCATTAGGCCAGTTTATCATCGGAAGAGTCGTCACCGGTGTTGG
AAGATGTACGCGTAAAGCAC ATCCGGTCAAATAGTAGCCT

AACAGGGTTGAATACATCTACTATTCCCGTTTGGCAATCAGAAATGTCAAAAGCTGAAAATAGAGGGTTGLCTGGT
AAGGGCAAACCGTTAGTCTT TCGACTTTTATCTCCCAACG

CAATTTAGAAGGTTCCACAATTGCTTTTGGTACTATGATTGCTTATTGGATTGATTTTGGGTTGTCTTATACCAA
AATCTTCCAAGGTGTTAACG TAACCTAACTAAAACCCAAC TGGTT

CAGTTCTGTTCAGTGGAGATTCCCCGTGTCAATGCAAATCGTTTTTGCTCTCTTCCTGCTTGCTTTCATGATTAA
GTCAAGACAAGTCAC AGCAAAAACGAGAGAAGGAC ATT

ACTACCTGAATCGCCACGTTGGCTGATTTCTCAAAGTCGAACAGAAGAAGCTCGCTACTTGGTAGGAACACTAGA
TGATGGACTTAGCGGTG AAGAGTTTCAGCTTGTCTTC

CGACGCGGATCCAAATGATGAGGAAGTTATAACAGAAGTTGCTATGCTTCACGATGCTGTTAACAGGACCAAACA
ACTACTCCTTCAATATTGTC ACGAAGTGCTACGACAATTG TGT

CGAGAAACATTCACTGTCAAGTTTGTTCTCCAGAGGCAGGTCCCAAAATCTTCAGAGGGCTTTGATTGCAGCTTC
GCTCTTTGTAAGTGACA ACAAGAGGTCTCCGTCCAGG AGAAGTCTCCCGAAACTAAC

ARACGCAATTTTTCCAGCAATTTACTGGTTGTAACGCTGCCATATACTACTCTACTGTATTATTCAACAAAACAAT
AAATGACCAACATTGCGACG TGATGAGATGACATAATAAG

TAAATTAGACTATAGATTATCAATGATCATAGGTGGGGTCTTCGCAACAATCTACGCCTTATCTACTATTGGTTC
TAGTTACTAGTATCCACCCC AGATGCGGAATAGATGATAA

ATTTTTTCTAATTGAAAAGCTAGGTAGACGTAAGCTGTTTTTATTAGGTGCCACAGGTCAAGCAGTTTCATTCAC
TTCGATCCATCTGCATTCGA ATAATCCACGGTGTCCAGTT

AATTACATTTGCATGCTTGGTCARAAGAAAATAAAGAAAACGCAAGAGGTGCTGCCGTCGGCTTATTTTTGTTCAT
AATGTAAACGTACGAACCAG TTTCTTTTGCGTTCTCCACG AACAAGTA

TACATTCTTTGGTTTGTCTTTGCTATCATTACCATGGATATACCCACCAGAAATTGCATCAATGARAAGTTLCGTGC
ATGTAAGAAACC ATGGTACCTATATGGGTGGT TCAAGCACG

FIG. 11J
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ATCAACAAACGCTTTCTCCACATGTACTAATTGGTTGTGTAACTTTGCGGTTGTCATGTTCACCCCAATATTTAT
TAGTTGTTTGC AACCAACACATTGAAACGCC AAATA

TGGACAGTCCGGTTGGGGTTGCTACTTATTTTTTGCTGTTATGAATTATTTATACATTCCAGTTATCTTCTTTTT
ACCTGTCAGGCCAALC TAAAAAACGACAATACTTAA TAGAAGAARAARA

CTACCCTGAAACCGCCGGAAGAAGTTTGGAGGAAATCGACATCATCTTTGCTAAAGCATACGAGGATGGCACTCA
GATGGGACT ACCTCCTTTAGCTGTAGTAG TTCGTATGCTCCTACCGTGA

ACCATGGAGAGTTGCTAACCATTTGCCCAAGTTATCCCTACAAGAAGTCGAAGAT CATGCCAATGCATTGGGCTC
TGGTAAACGGGTTCAATAGSE ACGTAACCCGAG

TTATGACGACGAAATGGAAAAAGAGGACTTTGGTGAAGATAGAGTAGAAGACACCTATAACCAAATTAACGGCGA
AATACTGC TACCTTTTTCTCCTGAAACC TCTCATCTTCTGTGGATATT TTGCCGCT

TAATTCGTCTAGTTCTTCAAACATCAAAAATGAAGATACAGTGAACGATAAAGCAAATTTTGAGGGTTGA
ATTAAGCAGATC TTTACTTCTATGTCACTTGC

FIG. 11J (Cont.)
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IMAGING INDIVIDUAL MRNA MOLECULES
USING MULTIPLE SINGLY LABELED
PROBES

RELATIONSHIP TO PRIOR APPLICATIONS

This application is the U.S. National Phase of Interna-
tional Patent Application Ser. No. PCT/US09/56564, filed
Sep. 10, 2009, which claims priority to a U.S. Provisional
Patent Application Ser. No. 61/191,724, filed on Sep. 10,
2008, both of which are incorporated herein by reference in
their entireties.

GOVERNMENT INTERESTS

The invention disclosed herein was made, at least in part,
with Government support under Grant Nos. NIH
GM-070357 and NIH MH-079197 from the National Insti-
tutes of Health. Accordingly, the U.S. Government has
certain rights in this invention.

FIELD OF THE INVENTION

This invention generally relates to methods of nucleic
acid sequence detection.

BACKGROUND

As it has become increasingly apparent that gene expres-
sion in individual cells deviates significantly from the aver-
age behavior of cell populations, new methods that provide
accurate integer counts of mRNA copy numbers in indi-
vidual cells are needed. Ideally, such methods should also
reveal the intracellular locations of the mRNAs, as mRNA
localization is often used by cells to spatially restrict the
activity gene.

In situ hybridization, followed by microscopic analysis, is
a well-established means of studying gene expression. The
first generation of in situ hybridizations was performed with
radioactive probes. Early improvements involved linking the
probes to enzymes that catalyze chromogenic or fluorogenic
reactions. However, because the products of these reactions
were small molecules or precipitates that diffuse away from
the probe, the location of the target molecules could not be
precisely determined. Conversely, probes labeled directly
with a few fluorophores maintained spatial resolution, but
the sensitivity that can be achieved is relatively poor.

Robert Singer and colleagues developed an in situ hybrid-
ization procedure that was not only sensitive enough to
permit the detection of single mRNA molecules, but also
restricted the signals to close proximity of the targets. They
hybridized five oligonucleotide probes simultaneously to
each mRNA target, each of which was about 50-nucleotides
in length and each of which was labeled with five fluoro-
phore moieties. Although the authors convincingly demon-
strated single molecule sensitivity and other groups have
successfully used these probes, the system has not been
widely adopted. One reason for this is difficulty in the
synthesis and purification of heavily labeled oligonucle-
otides. Usually, flurophore moieties are introduced via pri-
mary amino groups that are incorporated into oligonucle-
otides during their synthesis. When multiple amino groups
are introduced into the same oligonucleotide some are lost
due to side reactions such as transamidation. Coupling of
fluorophores to the remaining amino groups is inefficient
and requires several consecutive coupling reactions and it is
difficult to purify oligonucleotides in which all designed
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sites are coupled to fluorophores from those that are partially
coupled. Also, when some fluorophores are present in mul-
tiple copies on the same oligonucleotide they interact with
each other altering the hybridization characteristics of the
oligonucleotides and exhibiting severe self-quenching.
These problems are obviated if each probe had just a single
terminal amino group to serve as the site of attachment.

Another issue with the use of small numbers of heavily
labeled probes is that a significant portion of the fluores-
cence is lost for every probe that does not bind to the target,
whereas every non-specific binding event increases the
background. This leads to a widened distribution of number
of probes bound to each target mRNA. For instance, when
using 5 fluorescent probes targeted to a single mRNA,
Femino et al estimated that the majority of the fluorescent
spots observed had intensities indicating the presence of
only 1 or 2 probes. Science 280, 585-590 (1998). This makes
it difficult to unambiguously identify those fluorescent spots
as mRNA molecules, since it is impossible to determine
whether the detection of an individual probe arises from
legitimate binding to the target mRNA or non-specific
binding. These “thresholding” problems limit the ability of
such methods to provide reliable counts of mRNA numbers
in individual cells.

Thus there remains a need for improved methods to
provide reliable counts of mRNA numbers in individual
cells and a need for probes that are easily synthesized and
purified.

SUMMARY OF THE INVENTION

This invention provides a method for detecting individual
nucleic acid molecules, such as, for example, RNA mol-
ecules, e.g., mRNA molecules in fixed, permeabilized cells
using a plurality of nucleic acid hybridization probes that are
singly fluorescently labeled, as with the same fluorophore.
The inventors have surprisingly discovered that if at least 30,
preferably 40-60, and very preferably 48 different probes, all
labeled with the same fluorophore, are hybridized simulta-
neously to a target sequence of an mRNA molecule, a
fluorescent spot is created that can be detected from the
combined fluorescences of the multiple probes. The probes
are non-overlapping; that is, the region of the target
sequence to which each probe hybridizes is unique (or
non-overlapping). Probes in a set of 30 or more for a selected
target sequence can be designed to hybridize adjacently to
one another or to hybridize non-adjacently, with stretches of
the target sequence, from one nucleotide to a hundred
nucleotides or more, not complementary to any of the
probes. Accordingly, in one aspect, the invention provides a
method for probing a target sequence of nucleic acid mol-
ecules such as, for example, mRNAs in a fixed, permeabi-
lized cell, said target sequence including at least 30 non-
overlapping probe binding regions of 15-100 nucleotides,
comprising immersing said cell in an excess of at least 30
nucleic acid hybridization probes, each singly labeled with
the same fluorescent label and each containing a nucleic acid
sequence that is complementary to a different probe binding
region of said target sequence; washing said fixed cell to
remove unbound probes; and detecting fluorescence from
said probes.

Probes useful in this invention may be DNA, RNA or
mixtures of DNA and RNA. They may include non-natural
nucleotides, and they may include non-natural internucle-
otide linkages. Non-natural nucleotides that increase the
binding affinity of probes include 2'-O-methyl ribonucle-
otides. The lengths of probes useful in this invention are
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15-40 nucleotides for typical DNA or RNA probes of
average binding affinity. Preferred lengths of DNA probes
and RNA probes are in the range of 15-30 nucleotides, more
preferably 17-25 nucleotides and even more preferably
17-22 nucleotides. The inventors have constructed the
probes to be about 20 nucleotides long. If means are
included to increase a probe’s binding affinity, the probe can
be shorter, as short as seven nucleotides, as persons in the art
will appreciate. A fluorophore can be attached to a probe at
any position, including, without limitation, attaching a fluo-
rophore to one end of a probe, preferably to the 3' end. The
probes may be included in a hybridization solution that
contains the multiple probes in excess, commonly in the
range of 0.2-1 nanograms per microliter. Sufficient solution
is added to cover and wet the cell so that the cell is immersed
in the probe-containing solution.

A single cell can be probed simultaneously for multiple
mRNA target sequences, either more than one target
sequence of one mRNA molecule, or one or more sequences
of different mRNA molecules. Additionally, one target
sequence of an mRNA molecule can be probed with more
than one set of probes, wherein each set is labeled with a
distinguishable fluorophore, and the fluorophores are distin-
guishable. For example, in probing a gene sequence, at least
30 green-labeled probes can be used to probe one portion of
the gene sequence as its target sequence, and at least 30
red-labeled probes can be used to probe a different portion
of'the gene sequence as its target sequence. Using more than
one color for each of multiple targets permits use of color-
coding schemes in highly multiplexed probing methods
according to this invention.

Methods of this invention may include simply looking to
see if one or more spots representing a target sequence are
present. Methods according to this invention also include
counting spots of a given color corresponding to a given
mRNA species. When it is desired to detect more than one
species of mRNA, different sets of probes labeled with
distinct fluorophores can be used in the same hybridization
mixture. A gene expression profile for each species of
mRNA is constructed by counting spots of different colors.

Spots can be detected utilizing microscopic methods. It is
not necessary to use a confocal microscope, as a wide-field
fluorescence microscope is sufficient. To distinguish spots
that positively reflect a target sequence from dim spots that
may reflect background fluorescence or nonspecific binding,
methods according to this invention include detection. In
one embodiment, the detection comprises filtering images
with a three-dimensional linear Laplacian of Gaussian filter
and applying a detection threshold. If one plots the number
of spots in three dimensions for all thresholds ranging from
zero to the maximum pixel intensity in the filtered image,
there is a wide plateau, indicative of a region in which the
number of spots detected is insensitive to threshold. Thus,
the method further comprises plotting the number of spots,
determining the boundaries of a plateau region, and select-
ing the threshold preferably within that region.

In another aspect, this invention includes sets of probes
for in situ hybridization that enable detection of individual
mRNA molecules in cells. The probes render each molecule
so intensely fluorescent that it can be seen as a fine fluo-
rescent spot in fluorescence microscopy.

A computer program can be used to identify and count all
the mRNA molecules in the cell from the microscopic
image. In situ hybridizations performed with the sets of
probes described above allow accurate and simple gene
expression analysis, detection of pathogens and pathogenic
states such as cancer.
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Accordingly, in another aspect, provided is a method of
screening for compounds which alter the amount of a
subcellular distribution of the target sequence. The method
includes incubating a cell with a test compound for a period
of time sufficient to elicit a response, detecting the amount
of distribution pattern of the target sequence, and comparing
this amount or distribution with an amount or distribution of
the target mRNA in a control cell which was treated iden-
tically, but not incubated with the test compound.

In yet another aspect, the invention provides a computer
readable medium, comprising instructions for: obtaining a
3-D stack of 2-D fluorescent images; filtering said 3-D stack
using a 3-D filter; counting a total number of 3-D spots in
said filtered 3-D stack for each of a plurality of intensity
thresholds; obtaining an optimum intensity threshold repre-
sentative of a plateau region in a plot of said total number of
3-D spots verses the intensity threshold at which said total
number was counted; and using the total number of 3-D
spots obtained at said optimum threshold as representative
of a number of fluorescing particles detected in said 3-D
stack.

The invention also provides a kit, generally comprising
the set of probes and the computer-readable media as
described above.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows simultaneous detection of a unique
sequence and a repeated sequence in individual mRNA
molecules. FIG. 1A is a schematic depiction of the construct
used. The 48 probes used to detect the GFP coding sequence
were labeled with Alexa-594 and the four different probes
used to detect the tandem repeat in the 3'-UTR were labeled
with TMR. FIG. 1B illustrates maximum intensity merges of
a pair of z-stack of fluorescent images of CHO cells taken in
the Alexa-594 channel (left) and the TMR channel (right)
corresponding to GFP coding region probes and UTR
probes, respectively. FIG. 1C illustrates false color merge of
the images in FIG. 1B enclosed by the red (GFP) and green
(UTR) squares, with red circles representing computation-
ally identified GFP mRNA particles, green circles represent-
ing UTR particles, and yellow circles representing co-
localized particles. All scale bars are 5 um long.

FIG. 2 shows intensity analysis of colocalized spots. Spot
intensities corresponding to the GFP-targeted probes (Alexa
594 channel, y axis) and multimeric UTR-targeted probes
(TMR channel, x axis) were computed by taking the maxi-
mum intensity in the computationally identified spot region
and subtracting the mean intensity of an annular region
surrounding the spot. Marginal histograms show the distri-
butions of GFP spot intensities (right) and UTR spot inten-
sities (top).

FIG. 3 shows sensitivity of method when using different
numbers of probes. FIG. 3A illustrates spot intensity (de-
fined as maximum intensity within the spot minus the mean
background taken in an annular region surrounding the spot)
as a function of the number of probes chosen. Intensities for
12 and 24 probes are artifactual in that spots were not readily
identifiable in those cases, so spots identified were biased
towards being brighter. FIG. 3B illustrates the number of
spots (i.e., connected components) found upon thresholding
the filtered image plotted as a function of the threshold
value, ranging from 0 to the maximum intensity of the
filtered image (normalized to 1) for different numbers of
probes. The grey bar indicates the threshold used for the
analysis in FIG. 3A.
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FIG. 4 shows comparison with the mRNA detection
method of Femino et al. (Science 1998). FIG. 4A is a
schematic depicting the method described in this manuscript
with 48 singly labeled probes (left) and the method of
Femino et al. in which each 45 bp probe contains five
fluorophores each and is targeted to a sequence element that
is repeated 32 times in the 3'UTR of the target mRNA
expressed from a transgene in Chinese hamster ovary cells.
FIG. 3B illustrates a comparison of spot intensities when
using 48 singly labeled probes or using a 45 bp probe labeled
with five fluorophores. Error bars represent one standard
deviation.

FIG. 5 shows computational identification of mRNA
spots. FIG. 5A illustrates raw image data (maximum inten-
sity merge) obtained from imaging FKBPS5 mRNA particles
in A549 cells induced with dexamethasone. FIG. 5B illus-
trates mage (maximum merge) obtained by running raw data
through Laplacian of a Gaussian filter to enhance spots. FI1G.
5C illustrates the number of spots (i.e., connected compo-
nents) found upon thresholding the filtered image from FIG.
5B is plotted as a function of the threshold value, ranging
from O to the maximum intensity of the filtered image
(normalized to 1). FIG. 5D is an image showing the results
of using the threshold represented by the grey line in FIG.
5C with each distinct spot assigned a random color. All scale
bars are 5 um long.

FIG. 6 shows simultaneously imaging single molecules of
three different mRNAs in mammalian cells. FIG. 6A-FIG.
6C illustrate images showing F1.J11127, Cox-2 and FKBPS5
mRNA particles in the same set of A549 cells not treated
with dexamethasone. FIG. 6D-FIG. 6F illustrate images
showing FLIJ11127, Cox-2 and FKBPS particles in cells
treated for 8 hours with 24 nM dexamethasone. FIG. 6G
illustrates fold induction for all three genes as measured by
FISH and realtime RT-PCR; error bars for FISH were
obtained by bootstrapping and those for RTPCR were
obtained by repetition as described in the supplementary
information. All images are maximum merges of a z-stack of
fluorescent images spanning the extent of the cells with
nuclear DAPI counterstaining in purple, and all scale bars
are 5 um long.

FIG. 7 shows examination of fluorescent spot
bleedthrough. FIG. 7A is an illustration of images of an
FLJ11127 mRNA spot labeled with TMR as seen through
the TMR, Alexa 594 and CyS5 filter channels. Linescans of
fluorescent intensity corresponding to the line through the
image are given below, with the different linescans corre-
sponding to measurements taken at increasing z (0.25 um
spacing). The green linescan corresponds to the z-slice
shown in the image itself. A similar analysis was performed
for a Cox-2 mRNA spot labeled with Alexa 594 (FIG. 7B)
and an FKBP5 mRNA particle labeled with CyS5 (FIG. 7C).
All linescan intensity measurements had the camera back-
ground subtracted but range between 0 and 200 arbitrary
fluorescence units.

FIG. 8 shows demonstration that the oxygen-scavenger
increases photostability of Cy5. FIG. 8A illustrates the mean
of the maximum spot fluorescence for a number of
FLJ11127 mRNAs labeled using TMR conjugated probes
was plotted as a function of the number of 2 second
exposures using a filter specific for TMR. Curves were
generated for images taken both with (blue) and without
(red) the oxygen scavenging system. A similar analysis was
performed for Cox-2 mRNAs labeled using Alexa-594 con-
jugated probes with 2 second exposures (FIG. 8B) and
FKBPS mRNAs labeled using Cy5 conjugated probes with
2.5 second exposures (FIG. 8C). FIG. 8D illustrates the
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bleach rate per exposure (in units of fraction of fluorescence
lost per exposure) for the TMR, Alexa-594 and Cy5 conju-
gates probes in (FIG. 8 A-FIG. 8C) both with and without the
oxygen-scavenging anti-bleach system. The bleach rate was
calculated by fitting each individual particle’s decay curve to
an exponential and taking the mean of the fitted decay
constants. The error bars correspond to one standard devia-
tion. A minimum of 6 particles were chosen in each condi-
tion.

FIG. 9 shows imaging localized mRNAs in C. elegans
and D. melanogaster. FIG. 9A is an illustration of elt-2
mRNA molecules (red) in an early stage embryo (~100 cell
stage) from C. elegans; the nuclei have been counterstained
with DAPI (blue). FIG. 9B is an illustration of elt-2 mRNA
molecules in an L1 larva from C. elegans. Inside the blue
box, a single focal plane is shown in which the intestinal
track is visible. FIG. 9C illustrates a schematic depiction of
dpp and engrailed expression in the imaginal wing discs of
third instar larvae from D. melanogaster. FIG. 9D is an
image showing the locations of the computationally identi-
fied dpp mRNA molecules (light blue circles) and Engrailed
expression detected by immunofluorescence (dark blue).
FIG. 9E is an image containing enhanced dpp mRNA
molecule signals (light blue) and Engrailed protein expres-
sion detected by immunofluorescence (dark blue). All
images except the boxed portion of FIG. 9B are maximum
merges of a z-stack of fluorescent images, and all scale bars
are 5 um long.

FIG. 10 shows imaging single mRNA molecules in yeast
and neurons. FIG. 10A and FIG. 10B illustrate STL1 mRNA
particles in both unperturbed cells (FIG. 10A) and cells
subjected to a 10 minute 0.4M NaCl salt shock, with nuclear
DAPI counterstaining in purple (FIG. 10B). FIG. 10C illus-
trates expression of B-actin (green) and Map2 (red) mRNAs
in rat hippocampus neurons in a dissociated neuron culture.
FIG. 10D illustrates an enlarged and contrasted image of a
segment of a dendrite enclosed by the red box in FIG. 10C.
All scale bars are 5 um long.

FIG. 11A shows a 3'-UTR multimeric sequence (SEQ ID
NO: 483) and probes (SEQ ID NOs: 484-487) used in the
instant invention.

FIG. 11B shows sequences of § actin (SEQ ID NO: 1) and
related probes (SEQ ID NOs: 2-49) used in the instant
invention.

FIG. 11C shows sequences of COX2 (SEQ ID NO: 50)
and related probes (SEQ ID NOs: 51-98) used in the instant
invention.

FIG. 11D shows sequences of d2EGFP (SEQ ID NO: 99)
and related probes (SEQ ID NOs: 100-147) used in the
instant invention.

FIG. 11E shows sequences of dpp (SEQ ID NO: 148) and
related probes (SEQ ID NOs: 149-196) used in the instant
invention.

FIG. 11F shows sequences of elt-2 (SEQ ID NO: 197) and
related probes (SEQ ID NOs: 198-245) used in the instant
invention.

FIG. 11G shows sequences of FKBPS (SEQ ID NO: 246)
and related probes (SEQ ID NOs: 247-306) used in the
instant invention.

FIG. 11H shows sequences of FL.J11127 (SEQ ID NO:
307) and related probes (SEQ ID NOs: 308-360) used in the
instant invention.

FIG. 111 shows sequences of Map2 (SEQ ID NO: 361)
and related probes (SEQ ID NOs: 362-433) used in the
instant invention.
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FIG. 11] shows sequences of STL1(SEQ ID NO: 434) and
related probes (SEQ ID NOs: 435-482) used in the instant
invention.

DETAILED DESCRIPTION OF THE
INVENTION

This invention relates in part to the development of an
image analysis algorithm that utilizes a principled thresh-
olding strategy and shows that we can accurately and
unambiguously identify and count all the target mRNA
molecules present in the cell. The simplicity and robustness
of this approach permits reliable detection of three different
mRNA species within the same cells. Using a rigorous set of
criteria the inventors have demonstrated that the method
allows extremely specific single mRNA imaging across a
wide spectrum of cell types and model organisms.

The inventors have taken advantage of the availability of
96 well DNA synthesizers to synthesize many different
terminally labeled smaller probes for the same target. The
obtained results show that when a set of at least 30,
preferably at least 40, more preferably, about 48 (half of a
96-well plate that is used for high throughput DNA synthe-
sis) or more singly labeled probes bind to the same mRNA
molecule, they render it sufficiently fluorescent that it
becomes visible as a diffraction-limited spot in wide-field
microscopy. The non-specific sites only associate with one
or a few probes, yielding diffused signals, whereas the
legitimate targets bind to all or most of the probes yielding
a clearly detectable spot for each mRNA molecule.

The inventors have also developed an image analysis
algorithm that utilizes a principled thresholding strategy and
shows that it is possible to accurately and unambiguously
identify and count the all target mRNA molecules present in
the cell. The simplicity and robustness of this approach
permits reliable detection of three different mRNA species
within the same cells. Using a rigorous set of criteria the
inventors demonstrate that the method allows extremely
specific single mRNA imaging across a wide spectrum of
cell types and model organisms.

Thus, 48 or more singly labeled oligonucleotide probes
allow the detection of individual mRNA molecules. The
mRNA molecules were visualized as diffraction limited
spots that can be easily detected in a standard wide-field
microscopic set up. The spots were bright enough to be
accurately counted with the spot detection image processing
algorithm of the instant invention. The inventors obtained
quantitative counts of three different species of mRNA
molecules within individual cells. Such analysis facilitates
accurate multiplex gene expression profiling of even lowly
expressed genes across a host of model organisms.

The basis of specificity of the instantly disclosed system
is that most or all of the probes bind to the intended target
mRNA and yield a particulate signal whereas the non-
specific binding sites elsewhere in the cell associate with
fewer probe molecules and give a diffused signal that the
spot counting algorithm ignores. This highlights a key
advantage of the instant method over other in situ hybrid-
ization methods that use heavily labeled probes such as
dendrimers. If every probe molecule is detectable, each
non-specific binding event will result in a false positive and
any mRNA to which the probe does not bind will result in
a false negative. The likelihood of false negatives and
positives decreases, however, as the number of probes is
increased, and in general, given a certain efficiency of
hybridization, increasing the number of different probes will
narrow the distribution of probes bound per molecule. The
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image analysis according to the instant invention showed
that increasing the number of the probes resulted in robust
spot detection that does not depend on arbitrarily chosen
thresholds. This is crucial for accurately counting the num-
ber of mRNAs per cell, which is a key feature of the method
of the invention.

In a related point, a potential factor in the design of the
probe set is uniformity in hybridization affinities. Since
oligonucleotide affinity is largely dominated by its relative
GC content, the inventors have created a computer program
to design a set of probes with optimally uniform overall GC
content. This computer program is publicly available.

From a practical standpoint, the instantly claimed method
also yields significant benefits over previous single molecule
mRNA FISH method both in terms of time and cost. Due to
advances in synthesis, researchers can easily and cheaply
purchase large numbers of oligonucleotides with 3' amine
modifiers. These can then be pooled, coupled, and purified
en-masse, significantly reducing the labor associated with
the multiple couplings and purifications required to generate
multiply labeled probe. The resulting simplicity and cost-
effectiveness of the instant method will facilitate genomics-
scale studies involving the detection of many different
mRNAs. Furthermore, the flexibility of the hybridization
procedure allows for it to be combined with other standard
techniques, such as immunofluorescence.

In another embodiment, the fluorophores can be incorpo-
rated into the probes during automated DNA synthesis.

Other methods for quantifying the number of mRNAs in
individual cells include single-cell RT-PCR and digital RT-
PCR. One problem with these methods is the practical
difficulties associated with assembling large numbers of
individual reactions that require the use of microfluidic or
robotic devices. Moreover, those methods suffer from con-
cerns about stochastic variations in exponential amplifica-
tion when the target inputs are just a few molecules. Such
stochastic behavior complicates the analysis of single cell
gene expression, which itself is subjected to stochastic
forces. Moreover, these methods do not provide any infor-
mation about the spatial location of the mRNAs.

Given the simplicity and broad applicability of our single-
molecule mRNA detection method, such method is suitable
for a variety of studies. By obtaining exact mRNA counts in
individual cells, one can make accurate determinations of
both expression differences in different conditions and the
cell-to-cell variability in gene expression. By yielding quan-
titative, spatial measurements of individual mRNAs in
single cells, this method is valuable in many studies in
systems biology, cell biology, neurobiology and develop-
mental biology.

Accordingly, this method may be utilized for multiple
assays, including, without limitation a screening assay. In
one embodiment, the screening assay determines whether a
test compound affects an amount of a distribution of a target
sequence of messenger ribonucleic acid molecules (mR-
NA’s) said target sequence including at least 30 non-over-
lapping probe binding regions of 15-100 nucleotides in a
cell. The assay generally comprises the following steps:
incubating a cell with a test compound for a period of time
sufficient to elicit a response; permeabilizing the cell;
immersing said cell in an excess of at least 30 nucleic acid
hybridization probes, each singly labeled with the same
fluorescent label and each containing a nucleic acid
sequence that is complementary to a different probe binding
region of said target sequence; washing said fixed cell to
remove unbound probes detecting an amount of a distribu-
tion of fluorescence from said probes, comparing said
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amount or said distribution with an amount of a distribution,
respectively, obtained from a control cell, treated as
described above, but with the exception of being incubated
with the test compound.

Suitable test compound candidates include, without limi-
tation, peptide-based compounds (e.g., antibodies or nano-
bodies), RNA interference agents (i.e., siRNA, shRNA,
miRNA etc), and small molecules. All these compounds may
be made according to the methods known in the art. For
example Naito (US 20080113351) and Khvorova (US
20070031844) provide methods of selecting active RNA
interference compounds. Antibodies may also be prepared
by known techniques including the use of hybridomas,
selection of monoclonal antibodies, use of phage display
libraries, antibody humanization and the like.

Small molecule compounds may be selected from screen-
ing of the appropriate libraries. In one aspect, small mol-
ecule libraries are synthesized according to methods well
known and routinely practiced in the art. See, for example,
Thompson and Ellman, Chem. Rev. 1996, 96, 555-600,
Shipps, et al., Proc. Natl. Acad. Sci. USA, Vol. 94, pp.
11833-11838, October 1997, and Combinatorial Library
Design and Evaluation—Principles, Software Tools and
Applications in Drug Discovery, Ghose and Viswanadhan
(eds), Marcel Dekker 2001. Alternatively, small libraries are
obtained from any of a number of sources including, for
example, the NIH Molecular Libraries Small Molecule
Repository. Alternative sources include AnalytiCon Discov-
ery GmbH (Potsdam, Germany) which makes available
MEGADbolite®, pure natural product small molecule librar-
ies and NatDiverse™, semi-synthetic natural product ana-
logue small molecule libraries; Quantum Pharmaceuticals
Ltd. (Moscow, Russian Federation); and Praecis Pharma-
ceuticals Incorporated (Waltham, Mass.).

In yet another aspect, the invention provides software
implementing the thresholding algorithm as described
above. Thus, in one embodiment, provided is a computer
readable medium, comprising instructions for: obtaining a
3-D stack of 2-D fluorescent images; filtering said 3-D stack
using a 3-D filter; counting a total number of 3-D spots in
said filtered 3-D stack for each of a plurality of intensity
thresholds; obtaining an optimum intensity threshold repre-
sentative of a plateau region in a plot of said total number of
3-D spots verses the intensity threshold at which said total
number was counted; and using the total number of 3-D
spots obtained at said optimum threshold as representative
of a number of fluorescing particles detected in said 3-D
stack.

In one embodiment, the thresholding is accomplished
using three dimensional linear Laplacian of Gaussian filter.

In another aspect, a kit is provided. The kit comprises a
computer-readable media implementing the thresholding
algorithm, as described above, and a set of probes against a
pre-selected target sequence. The probes described in con-
nection with the claimed method are also suitable for the
instant kit.

Specific embodiments according to the methods of the
present invention will now be described in the following
examples. The examples are illustrative only, and are not
intended to limit the remainder of the disclosure in any way.

EXAMPLES
Example 1
Materials and Methods

The procedures described in this section are applicable to
all examples unless indicated otherwise.
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Probe Design

The sets of probes were designed to consist of at least 48
oligonucleotides each with lengths varying from 17 to 22
nucleotides long with a 3'-amine modification (FKBPS,
FLJ11127, and Map2 mRNAs were probed using 63, 53 and
72 oligonucleotides respectively). Additionally, the GC con-
tent of the oligonucleotides was kept close to 45% when
possible. The oligonucleotides were pooled and coupled to
a fluorophore in a single reaction, after which the uncoupled
oligonucleotides and remaining free fluorophores were
removed by HPLC purification.

Fluorescence in situ Hybridization

In preparation for FISH, all samples were fixed with 3.7%
formaldehyde and permeabilized with ethanol. The hybrid-
ization was performed using buffers and conditions similar
to those outlined by Femino et al., with the key difference
being the stringency of the hybridization, which was low-
ered by reducing the amount of formamide used to 10%. The
concentration of the probe that gave optimal signal was
determined empirically.

Imaging and Data Analysis

All images were acquired using a standard wide-field
fluorescence microscope. Computer-aided detection and
counting of particles was performed with linear filters
designed for enhancing particulate signals.

Example 2

Probing Repeated and Unique Sequences Present in
the Same mRNA Molecule

Utilizing small oligonucleotide probes labeled with a
single fluorophore moiety, the inventors have shown that
individual mRNA molecules that were engineered to contain
32-96 tandem copies of a probe-binding sequence can be
detected by in situ hybridization. The inventors also dem-
onstrated that the individual spots in the image represent
single mRNA molecules, utilizing a number of different
approaches, including correlating the average mRNA copy
number obtained by directly counting the diffraction-limited
spots to a measurement of the number of target molecules
obtained by real-time RT-PCR. Thus, if many different
probes are utilized, each targeted to a distinct region of a
natural mRNA, it would be possible to obtain single-mol-
ecule sensitivity without resorting to the use of engineered
genes.

For the initial test of this hypothesis, the inventors con-
structed a doxycycline-controlled gene that produced an
mRNA encoding green fluorescent protein and possessed 32
tandemly repeated 80 nucleotide-long sequences in its
3'-UTR; and then this engineered gene was stably integrated
into the genome of a Chinese hamster ovary cell line. The
mRNA expressed from this gene was probed simultaneously
with 48 different oligonucleotides, each complementary to a
unique region in the coding sequence, and a set of four
oligonucleotides, each having a complementary sequence in
the repeated motif (a total of 128 probes bound) (FIG. 1A).
Each oligonucleotide in the probe set that was specific for
the coding sequence was labeled with a single Alexa-594
fluorophore, and each oligonucleotide in the set specific for
the repeat sequence was labeled with a single tetramethyl-
rhodamine (TMR) fluorophore. The use of appropriate filter
sets ensured that the fluorescence emitted from TMR fluo-
rophores was not detected in the Alexa-594 channel and vice
versa, as described below.

After performing FISH with these probes, the inventors
have found that many “particles” with a diameter of about
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0.25 micrometers were visible in both the TMR and Alexa-
594 channels (FIG. 1B). The particles were identified com-
putationally using an image processing program (described
in the next section) that categorizes the particles as being
labeled with either the GFP-coding-sequence probes (TMR),
the UTR-specific probes (Alexa-594), or both (FIG. 1C).
Upon identifying and localizing particles in four fields of
view similar to the ones shown in FIG. 1¢, a total of 599
particles corresponding to GFP-coding sequence-specific
probes and 565 particles corresponding to the UTR-specific
probes were counted. Of these particles, 85% of the “UTR
particles” co-localized with the “GFP particles,” whereas
81% of the GFP particles co-localized with the UTR par-
ticles. The high degree of co-localization between particles
detected by the previously established tandem repeat detec-
tion method and the particles detected via simultaneous
probing with 48 different singly-labeled oligonucleotides
demonstrates the validity of using multiple single-labeled
probes for the detection of endogenous transcripts. The
fraction of particles that did not display co-localization
likely correspond to mRNA molecules that lost either their
coding sequence or their 3'-UTR in the natural processes of
mRNA degradation.

The inventors also analyzed the fluorescent intensity of
the co-localized spots in both the TMR and Alexa-594
channel and found that the spot intensities displayed a
unimodal distribution (FIG. 2), arguing that the particles
detected are not clumps of many mRNAs but rather indi-
vidual molecules. The spot intensities displayed a strong
correlation between the two channels (FIG. 3). Since there
is no cross talk between the two channels, this indicates that
the variability in spot intensity was not primarily due to
random variability in probe hybridization (which would be
uncorrelated between different probe sets) but rather other
factors, such as mRNA integrity or accessibility, that affect
both probes equally.

The inventors also explored how the signal intensity
would vary with the number of probes by performing in situ
hybridization using either first 12, 24, 36 probes or all 48
probes in the set. For this particular target mRNA, it was
found that particles could be detected with fewer numbers of
probes, albeit with decreased intensity (FIG. 3A). However,
the automatic spot detection algorithm (described in details
below) performed particularly well with 48 probes, detect-
ing the same number of spots over a broad range of
thresholds (FIG. 3B, see further discussion below). The
number of probes required for robust signal is likely to
depend on the target sequence, though, as the inventors have
obtained clear mRNA signals using as few as 30 probes.
When the instant method was compared to the method of
Femino et al. by using a 45 bp long oligonucleotide labeled
with 5 fluorophores and complementary to a sequence
repeated 32 times in the 3'UTR of a gene, potentially
yielding 160 fluorophores per mRNA (FIG. 4A), it was
found that the signal to background were about the same in
both methods (FIG. 4B), indicating that the instantly
claimed method is at least as sensitive despite using fewer
fluorophores.

Moreover, CHO cells lacking the reporter gene yielded no
signals while CHO cells having the reporter gene that was
turned off by addition of doxycycline, yielded mRNA par-
ticles in only a few cells, indicating that the signals observed
were specific.

Example 3
Computational Algorithm for Spot Detection

In order to reliably identify large numbers of mRNA
molecules, the inventors developed a semiautomated com-
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putational algorithm for finding spots in a three-dimensional
stack of fluorescent images. One of the difficulties associated
with spot detection is the nonuniform background arising
from cellular autofluoresence and low levels of non-specific
probe hybridization. To circumvent these issues, the inven-
tors filtered image stacks using a three dimensional linear
Laplacian of Gaussian filter designed to enhance spot-like
signals of the correct size and shape (FIG. 5A and FIG. 5B)
while removing the slowly varying background. In the next
step in the algorithm, the inventors applied a threshold to the
filtered image in order to define the spots. In order to make
a rational choice of threshold, the number of spots in three
dimensions for all thresholds ranging from zero to the
maximum pixel intensity in the filtered image was counted.
When the inventors plotted the number of particles as a
function of the threshold, a wide plateau was found, indi-
cating that there is a region over which the number of
particles detected is fairly insensitive to the particular
threshold chosen (FIG. 5C). When a threshold in this region
is chosen, the spots detected correspond very well with those
identified by eye, demonstrating the efficacy of the spot
detection algorithm (FIG. 5D).

Example 4

Gene Expression Profiling of Three Different
mRNA Species

A potential use of the instantly claimed method is the
simultaneous detection of single molecules of multiple
mRNAs in individual cells. To demonstrate this capability,
the inventors designed probes specific to three mRNAs
encoding FK506 binding protein 5 (FKBPS), Cox-2 and
FLJ11127 in the human carcinoma cell line A549. These
probes were coupled to the spectrally distinct fluorophores
Cy5, Alexa 594 and TMR, respectively. Upon performing
FISH with all three probes simultaneously, individual spots
were visible in the three different fluorescence channels
(FIG. 6A-FIG. 6F); an intensity analysis showed that fluo-
rescent spots did not bleed through into other channels (FIG.
D.

To demonstrate that the claimed method of mRNA detec-
tion was specific and quantitative, the cells were incubated
with the cell-permeable glucocorticoid dexamethasone, thus
upregulating the expression of FKBPS and F111127 while
mildly downregulating the expression of Cox-2 in this
particular cell-line. The inventors found that the mean
number of FKBP5 and F111127 mRNAs measured by
combining FISH with the instantly disclosed spot detection
algorithm increased while the mean number of Cox-2
mRNAs decreased (compare FIG. 6A-FIG. 6C to FIG.
6D-FIG. 6F). These numbers corresponded well to RT-PCR
measurements of the fold induction and repression of these
genes performed on the same samples, demonstrating that
the fluorescent spots are the appropriate mRNAs and that a
majority of the mRNA molecules (FIG. 6G) was detected
using the instantly claimed methods. Moreover, this further
demonstrates the effectiveness of the spot detection method
for accurate gene expression quantification.

One technical challenge that arose in imaging multiple
mRNAs simultaneously was fluorophore photolability, par-
ticularly in the case of CyS5. In order to image all of the
mRNA molecules within a single cell, 10 to 30 “z-section”
images for each visual field were acquired, utilizing a
one-to-three second exposure for each image and a high
numerical aperture objective. Only TMR and (to a lesser
extent) Alexa-594 could withstand this intense and relatively
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prolonged exposure to light; Cy5, for instance, proved
extremely photolabile under these conditions (FIG. 8). To
overcome this problem, the inventors employed a special
mounting medium in which fluorophores are much more
photostable. This method was adapted from Yildiz et al. with
minor modifications. In this medium, a mixture of catalase,
glucose oxidase, and glucose enzymatically removes
molecular oxygen from the medium, thereby inhibiting
oxygen-dependent, light-initiated pathways that destroy
fluorophores. The use of these enzymes lead to a dramatic
10-fold enhancement of Cy5 photostability while not
adversely affecting the imaging of TMR and Alexa-594, thus
facilitating the acquisition of multiple z-sections when per-
forming three color imaging.

Example 5

mRNA Detection in Model Organisms and Cell
Types

One of the canonical uses for in situ hybridization has
been for the detection of mRNA localization during devel-
opment. The inventors tested the instantly claimed method
for efficacy in two commonly studied developmental sys-
tems: the nematode, Caenorhabditis elegans, and the fruit
fly, Drosophila melanogaster. In the nematode, the inventors
constructed probes to detect mRNA molecules from the gene
elt-2, a transcription factor that is expressed only in the
nematode gut, and only after the nematode embryo has
developed to the 45-cell stage. After hybridization of the
probe set to both embryos and larvae, it was found that elt-2
mRNA molecules were present only within the gut region
(FIG. 9A) of both the embryos and the larvae (FIG. 9B).
However, consistent with the known timing of the onset of
expression, elt-2 mRNAs were only detected in the gut of
embryos older than the 45-cell stage, again highlighting the
specificity of the instantly claimed method. Furthermore, at
those early stages, only a few transcripts were detected,
showing that this method is sensitive enough to detect even
small numbers of transcripts in complex tissues.

In the fruit fly, one of the most well-studied examples of
the localization of gene expression occurs in wing imaginal
disc development. The wing discs of fruit fly larvae display
a remarkable set of gene expression patterns, one of which
is the formation of a stripe of expression of the gene dpp in
response to gradients of the proteins Hedgehog and
Engrailed. In particular, Engrailed, which negatively regu-
lates dpp mRNA synthesis, is high in the posterior compart-
ment of the wing disc and low in the anterior compartment
of the wing disc. Similarly, Hedgehog, which positively
regulates dpp mRNA synthesis, is high in the posterior
compartment of the wing disc and low in the anterior
compartment of the wing disc. However, there is a region
between the posterior and the anterior where the levels of
Hedgehog is high enough to activate dpp but not high
enough to activate engrailed, resulting in the synthesis of
dpp mRNA in a narrow stripe (FIG. 9C).

To check whether this narrow stripe of dpp mRNA
synthesis can be imaged, the inventors constructed a set of
singly labeled probes against dpp mRNA and performed in
situ hybridization on imaginal wing discs isolated from
third-instar larvae. Moreover, this in situ procedure was
combined with immunofluorescence against Engrailed pro-
tein (shown in blue). FIG. 9D shows a full image, in which
the locations of the algorithmically identified mRNA mol-
ecules are presented as blue circles; and FIG. 9E shows an
enlarged portion of the image with enhanced mRNA signals.
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The images show that mRNA molecules were found only at
the anterior edge of the area of Engrailed expression, again
confirming the specificity of detection.

The inventors also tested the instantly claimed method in
Saccharomyces cerevisae by designing a set of probe to
target transcripts from the gene STU. STL1 is one among a
number of yeast genes whose expression is significantly
up-regulated by the addition of salt to the growth medium.
It was found that non-shocked cells contain virtually no
STL1 mRNA molecules (FIG. 10A), while cells subjected to
a ten minute 0.4 M salt shock possessed a large numbers of
STL1 mRNA molecules (FIG. 10B).

Another cell type in which mRNA localization is com-
monly studied is neurons. To show efficacy of the instantly
claimed method in that system the inventors imaged [-actin
mRNA and Map2 mRNA in cultured hippocampal neurons.
FIG. 10C shows that a §-actin probe set (labeled with TMR)
and a differently colored Map2 probe set (labeled with
Alexa-594) can be used to image and distinguish their
targets with a single molecule resolution. A fraction of these
mRNAs migrate to distant reaches of dendrites (FIG. 10D).
Particle counts indicated that 14% of the 791 B-actin mRNA
molecules were located in dendrites, whereas 37% of the
140 Map2 mRNA molecules were located in the dendrites,
which is similar to the previously reported distributions.

All publications cited in the specification, both patent
publications and non-patent publications, are indicative of
the level of skill of those skilled in the art to which this
invention pertains. All these publications are herein fully
incorporated by reference to the same extent as if each
individual publication were specifically and individually
indicated as being incorporated by reference.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 487
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 1128

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 1

atggatgacyg atatcgetge getegtegte gacaacgget ceggcatgtg caaggcecgge 60
ttegegggeyg acgatgetee cegggecgte ttecectceca tegtgggecyg ccectaggeac 120
cagggtgtga tggtgggtat gggtcagaag gactectacg tgggcgacga ggcccagage 180
aagagaggca tcctgacccet gaagtaccce attgaacacg geattgtcac caactgggac 240
gatatggaga agatttggca ccacacttte tacaatgage tgegtgtgge ccctgaggag 300
caccectgtge tgetcaccga ggeccctetyg aaccctaagg ccaaccgtga aaagatgace 360
cagatcatgt ttgagacctt caacacccca gccatgtacg tagccatcca ggetgtgttyg 420
tcectgtatg cctetggteg taccactgge attgtgatgg actccggaga cggggtcace 480
cacactgtge ccatctatga gggttacgeg ctecctcatg ccatcetgeg tctggacctyg 540
getggecggyg acctgacaga ctacctcatyg aagatcctga cecgagegtgg ctacagette 600
accaccacag ctgagaggga aategtgegt gacattaaag agaagetgtg ctatgttgec 660
ctagactteg agcaagagat ggccactgece gcatectett cetecctgga gaagagctat 720
gagctgectyg acggtcaggt catcactatce ggcaatgage ggttcegatg cceccgaggcet 780
ctettecage cttecttect gggtatggaa tcetgtggea tccatgaaac tacattcaat 840
tccatcatga agtgtgacgt tgacatcegt aaagacctet atgccaacac agtgetgtet 900
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-continued

ggtggcacca ccatgtacce aggcattgct gacaggatgce agaaggagat tactgccctg 960
gctectageca ccatgaagat caagatcatt gectcectcectg agcgcaagta ctetgtgtgg 1020
attggtggct ctatcctgge ctcactgtce accttceccage agatgtggat cagcaagcag 1080

gagtacgatg agtccggcce ctceccategtg caccgcaaat gecttcectag 1128

<210> SEQ ID NO 2

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 2

atgccggagce cgttgtcgac 20

<210> SEQ ID NO 3

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 3

cgcccgcegaa gcecggecttyg 20

<210> SEQ ID NO 4

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 4

gaagacggcc cggggagcat 20

<210> SEQ ID NO 5

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 5

ctagggcggce ccacgatgga 20

<210> SEQ ID NO 6

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 6

tacccaccat cacaccctgg 20

<210> SEQ ID NO 7

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 7
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-continued

20

tacccaccat cacaccctgg 20

<210> SEQ ID NO 8

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 8

cacgtaggag tccttctgac 20

<210> SEQ ID NO 9

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 9

ggtacttcag ggtcaggatg 20

<210> SEQ ID NO 10

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 10

ggtgacaatg ccgtgttcaa 20

<210> SEQ ID NO 11

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 11

atcttctecca tatcgtcceca 20

<210> SEQ ID NO 12

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 12

cattgtagaa agtgtggtgce 20

<210> SEQ ID NO 13

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 13

ctecctecaggg gccacacgca 20
<210> SEQ ID NO 14

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
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21

-continued

22

<220> FEATURE:
<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 14

gecteggtga gcagcacagg

<210> SEQ ID NO 15

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 15

ggttggecett agggttcaga

<210> SEQ ID NO 16

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 16

catgatctgyg gtcatctttt

<210> SEQ ID NO 17

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 17

getggggtgt tgaaggtcete

<210> SEQ ID NO 18

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 18

cagcctggat ggctacgtac

<210> SEQ ID NO 19

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 19

accagaggca tacagggaca

<210> SEQ ID NO 20

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 20

tccatcacaa tgccagtggt

20

20

20

20

20

20

20
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-continued

24

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 21

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

SEQUENCE: 21

tgtgggtgac ccegtetceg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 22

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

SEQUENCE: 22

gtaaccctca tagatgggca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 23

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

SEQUENCE: 23

cgcaggatgg catgagggag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 24

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

SEQUENCE: 24

ggtcceggee agecaggtece

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 25

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

SEQUENCE: 25

gatcttcatyg aggtagtctg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 26

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

SEQUENCE: 26

aagctgtage cacgcteggt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 27

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Probe for Beta-actin

20

20

20

20

20

20
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-continued

26

<400> SEQUENCE: 27

tttcectete agetgtggtyg

<210> SEQ ID NO 28

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 28

cttetettta atgtcacgea

<210> SEQ ID NO 29

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 29

aagtctaggyg caacatagca

<210> SEQ ID NO 30

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 30

cggcagtgge catctettge

<210> SEQ ID NO 31

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 31

cttctecagg gaggaagagyg

<210> SEQ ID NO 32

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 32

tgaccgtcag gcagctcata

<210> SEQ ID NO 33

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 33

getcattgee gatagtgatg

<210> SEQ ID NO 34

20

20

20

20

20

20

20
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-continued

28

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 34

gagagccteg gggcatcgga

<210> SEQ ID NO 35

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 35

atacccagga aggaaggctg

<210> SEQ ID NO 36

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 36

tttcatggat gccacaggat

<210> SEQ ID NO 37

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 37

cttcatgatyg gaattgaatg

<210> SEQ ID NO 38

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 38

tctttacgga tgtcaacgte

<210> SEQ ID NO 39

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 39

acagcactgt gttggcatag

<210> SEQ ID NO 40

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 40

20

20

20

20

20

20
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29

-continued

30

tgggtacatyg gtggtgccac

<210> SEQ ID NO 41

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 41

ttctgcatce tgtcagcaat

<210> SEQ ID NO 42

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 42

taggagccag ggcagtaatc

<210> SEQ ID NO 43

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 43

aatgatcttyg atcttcatgg

<210> SEQ ID NO 44

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 44

gagtacttge gctcaggagg

<210> SEQ ID NO 45

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 45

ggatagagce accaatccac

<210> SEQ ID NO 46

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 46
ctggaaggtg gacagtgagg
<210> SEQ ID NO 47

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20

20



US 9,896,720 B2
31

-continued

32

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin
<400> SEQUENCE: 47

tecctgettge tgatccacat

<210> SEQ ID NO 48

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin
<400> SEQUENCE: 48

tggaggggee ggactcateg

<210> SEQ ID NO 49

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Beta-actin

<400> SEQUENCE: 49

ctagaagcat ttgcggtgca

<210> SEQ ID NO 50

<211> LENGTH: 1815

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 50

atgctegece gegecctget getgtgegeg gtectggege tcagecatac agcaaatcct
tgctgttcece acccatgtca aaaccgaggt gtatgtatga gtgtgggatt tgaccagtat
aagtgcgatt gtacccggac aggattctat ggagaaaact gctcaacacc ggaatttttg
acaagaataa aattatttct gaaacccact ccaaacacag tgcactacat acttacccac
ttcaagggat tttggaacgt tgtgaataac attcccttece ttcgaaatgce aattatgagt
tatgtgttga catccagatc acatttgatt gacagtccac caacttacaa tgctgactat
ggctacaaaa gctgggaage cttctctaac ctctectatt atactagage ccttectect
gtgcctgatyg attgcccgac tcccttgggt gtcaaaggta aaaagcaget tectgattca
aatgagattg tggaaaaatt gcttctaaga agaaagttca tccctgatce ccagggctca
aacatgatgt ttgcattctt tgcccagcac ttcacgcate agtttttcaa gacagatcat
aagcgagggce cagctttcac caacgggetg ggccatgggyg tggacttaaa tcatatttac
ggtgaaactc tggctagaca gcgtaaactg cgecttttca aggatggaaa aatgaaatat
cagataattg atggagagat gtatcctccc acagtcaaag atactcaggce agagatgatce
taccctecte aagtcectga geatctacgg tttgetgtgg ggcaggaggt ctttggtcetg
gtgectggte tgatgatgta tgccacaatc tggctgeggg aacacaacag agtatgcgat
gtgcttaaac aggagcatcce tgaatggggt gatgagcagt tgttccagac aagcaggcta
atactgatag gagagactat taagattgtg attgaagatt atgtgcaaca cttgagtggce

tatcacttca aactgaaatt tgacccagaa ctacttttca acaaacaatt ccagtaccaa

aatcgtattyg ctgctgaatt taacacccte tatcactgge atceccettet gectgacacce

20

20

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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34

-continued
tttcaaattc atgaccagaa atacaactat caacagttta tctacaacaa ctctatattg 1200
ctggaacatg gaattaccca gtttgttgaa tcattcacca ggcaaattgc tggcagggtt 1260
gctggtggta ggaatgttce acccgcagta cagaaagtat cacaggcttce cattgaccag 1320
agcaggcaga tgaaatacca gtcttttaat gagtaccgca aacgctttat gctgaagccce 1380
tatgaatcat ttgaagaact tacaggagaa aaggaaatgt ctgcagagtt ggaagcactc 1440
tatggtgaca tcgatgctgt ggagctgtat cctgccctte tggtagaaaa gectcggeca 1500
gatgccatct ttggtgaaac catggtagaa gttggagcac cattctcctt gaaaggactt 1560
atgggtaatg ttatatgttc tecctgcctac tggaagccaa gcacttttgg tggagaagtg 1620
ggttttcaaa tcatcaacac tgcctcaatt cagtctctca tcectgcaataa cgtgaagggce 1680
tgtceccttta cttcattcag tgttccagat ccagagctca ttaaaacagt caccatcaat 1740
gcaagttectt ccecgcteccgg actagatgat atcaatccca cagtactact aaaagaacgt 1800
tcgactgaac tgtag 1815
<210> SEQ ID NO 51
<211> LENGTH: 20
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe of COX-2
<400> SEQUENCE: 51
gcagcagggce gcgggcgagce 20
<210> SEQ ID NO 52
<211> LENGTH: 40
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe of COX-2
<400> SEQUENCE: 52
cgcaggatgg catgagggac gcaggatgge atgagggagyg 40
<210> SEQ ID NO 53
<211> LENGTH: 20
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe of COX-2
<400> SEQUENCE: 53
ctcatacata cacctcggtt 20
<210> SEQ ID NO 54
<211> LENGTH: 20
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe of COX-2
<400> SEQUENCE: 54
atcgcactta tactggtcaa 20

<210> SEQ ID NO 55
<211> LENGTH: 20

<212> TYPE

: DNA

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

<223> OTHER INFORMATION: Probe of COX-2
<400> SEQUENCE: 55

gtgttgagca gttttctcca 20

<210> SEQ ID NO 56

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 56

gtttggagtyg ggtttcagaa 20

<210> SEQ ID NO 57

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 57

atcccttgaa gtgggtaagt 20

<210> SEQ ID NO 58

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 58

ttgcatttcg aaggaaggga 20

<210> SEQ ID NO 59

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 59

gtgatctgga tgtcaacaca 20

<210> SEQ ID NO 60

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 60

tgtaagttgg tggactgtca 20

<210> SEQ ID NO 61

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 61

cttcccaget tttgtageca 20
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38

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 62

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of COX-2

SEQUENCE: 62

gaggaagggc tctagtataa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 63

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of COX-2

SEQUENCE: 63

caggaagctyg ctttttacct

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 64

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of COX-2

SEQUENCE: 64

gcaattttte cacaatctca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 65

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of COX-2

SEQUENCE: 65

tcagggatga actttecttet

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 66

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of COX-2

SEQUENCE: 66

agtgctggge aaagaatgca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 67

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of COX-2

SEQUENCE: 67

cgcttatgat ctgtcttgaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 68

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of COX-2

20

20

20

20

20

20
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40

<400> SEQUENCE: 68

atggcccage ccgttggtga

<210> SEQ ID NO 69

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 69

gccagagttt caccgtaaat

<210> SEQ ID NO 70

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of COX-2

<400> SEQUENCE: 70

atccttgaaa aggcgcagtt

<210> SEQ ID NO 71

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 71

gaggatacat ctctccatca

<210> SEQ ID NO 72

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 72

tcatctctge ctgagtatct

<210> SEQ ID NO 73

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 73

tcagaccagyg caccagacca

<210> SEQ ID NO 74

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2
<400> SEQUENCE: 74

gttgtgttce cgcagccaga

<210> SEQ ID NO 75
<211> LENGTH: 20

20

20

20

20

20

20

20
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42

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 75

tcctgtttaa gcacatcgea

<210> SEQ ID NO 76

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 76

aacaactgct catcacccca

<210> SEQ ID NO 77

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 77

atagtctete ctatcagtat

<210> SEQ ID NO 78

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 78

ccactcaagt gttgcacata

<210> SEQ ID NO 79

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 79

gttctgggte aaatttcagt

<210> SEQ ID NO 80

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 80

gtactggaat tgtttgttga

<210> SEQ ID NO 81

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 81

20

20

20

20

20

20
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-continued

44

gggtgttaaa ttcagcagca 20

<210> SEQ ID NO 82

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 82

gttgtatttc tggtcatgaa 20

<210> SEQ ID NO 83

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 83

ggtaattcca tgttccagca 20

<210> SEQ ID NO 84

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 84

gcctggtgaa tgattcaaca 20

<210> SEQ ID NO 85

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 85

caatggaagc ctgtgatact 20

<210> SEQ ID NO 86

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 86

gcgtttgegyg tactcattaa 20

<210> SEQ ID NO 87

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 87

cctgtaagtt cttcaaatga 20
<210> SEQ ID NO 88

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
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46

<220> FEATURE:
<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 88

caactctgca gacatttect

<210> SEQ ID NO 89

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 89

ccacagcatce gatgtcacca

<210> SEQ ID NO 90

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 90

tttctaccag aagggcagga

<210> SEQ ID NO 91

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 91

cttctaccat ggtttcacca

<210> SEQ ID NO 92

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 92

cataagtcct ttcaaggaga

<210> SEQ ID NO 93

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 93

cagtaggcag gagaacatat

<210> SEQ ID NO 94

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for COX-2

<400> SEQUENCE: 94

aaaacccact tctccaccaa

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 95

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for COX-2

SEQUENCE: 95

attgcagatg agagactgaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 96

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for COX-2

SEQUENCE: 96

ctggaacact gaatgaagta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 97

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for COX-2

SEQUENCE: 97

cttgcattga tggtgactgt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 98

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for COX-2

SEQUENCE: 98

cagttcagtce gaacgttett

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 99

LENGTH: 958

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for d2EGFP

SEQUENCE: 99

geggatggty agcaagggceg aggagcetgtt caccggggtg gtgeccatcce tggtegaget

ggacggcgac gtaaacggcec acaagttcag cgtgtcegge gagggcegagyg gegatgecac

ctacggcaag ctgaccctga agttcatetg caccacegge aagetgeeceg tgecctggece

caccctegtyg accaccctga cctacggegt gecagtgette ageegetace ccgaccacat

gaagcagcac gacttcttca agtccgecat geccgaagge tacgtccagyg agegcaccat

cttettcaag gacgacggcea actacaagac ccgegecgag gtgaagtteg agggcegacac

cctggtgaac cgcatcgage tgaagggeat cgacttcaag gaggacggca acatcctggg

gcacaagcetyg gagtacaact acaacagcca caacgtctat atcatggecyg acaagcagaa

gaacggcatc aaggtgaact tcaagatccg ccacaacatc gaggacggca gcgtgcaget

cgecegaccac taccagcaga acaccceccat cggegacgge cecgtgetge tgceccgacaa

ccactacctyg agcacccagt ccgecctgag caaagaccec aacgagaage gcgatcacat

20

20

20

20

60

120

180

240

300

360

420

480

540

600

660
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ggtcctgety gagttegtga cegecgecegyg gatcactcete ggcatggacyg agetgtacaa 720

gaagcttage catggcttee cgceggaggt ggaggagcag gatgatggea cgetgeccat 780

gtettgtgee caggagageg ggatggaccyg tcaccctgeca gectgtgett ctgetaggat 840

caatgtgtag gaattcgtga catgataaga tacattgatg agtttggaca aaccacaact 900

agaatgcagt gaaaaaaatg ctttatttgt gaaatttgtg atgctattgc tttatttg 958

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 100

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 100

cgecccttget caccatce 17

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 101

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 101

caccceggtyg aacagcet 17

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 102

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 102

agctcgacca ggatggg 17

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 103

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 103

ggcegtttac gtcgeecg 17

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 104

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 104

gccggacacg ctgaact 17

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 105

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP
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<400> SEQUENCE:

105

gtggcatcge cctegee

<210> SEQ ID NO 106

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE:

106

tcagggtcag cttgeeg

<210> SEQ ID NO 107

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE:

107

geeggtggtyg cagatga

<210> SEQ ID NO 108

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE:

108

dgccagggca cgggcag

<210> SEQ ID NO 109

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE:

109

tcagggtggt cacgagg

<210> SEQ ID NO 110

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE:

110

gaagcactge acgccgt

<210> SEQ ID NO 111

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE:

111

atgtggtcgg ggtagcg

<210> SEQ ID NO 112

<211> LENGTH:

17

17

17

17

17

17

17

17
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<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 112

tgaagaagtc gtgctge

<210> SEQ ID NO 113

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 113

gectteggge atggegyg

<210> SEQ ID NO 114

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 114

atggtgecget cctggac

<210> SEQ ID NO 115

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 115

tgcegtegte cttgaag

<210> SEQ ID NO 116

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 116

cteggegegyg gtettgt

<210> SEQ ID NO 117

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 117

gtgtcgeect cgaactt

<210> SEQ ID NO 118

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 118
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getegatgeg gttcace

<210> SEQ ID NO 119

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 119

cttgaagtcg atgceet

<210> SEQ ID NO 120

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 120

cccaggatgt tgeegte

<210> SEQ ID NO 121

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 121

agttgtactc cagcttg

<210> SEQ ID NO 122

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 122

atagacgttyg tggctgt

<210> SEQ ID NO 123

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 123

ttctgettgt cggecat

<210> SEQ ID NO 124

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 124
agttcacctt gatgeeg
<210> SEQ ID NO 125
<211> LENGTH: 17

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

17

17

17

17

17

17

17
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<220> FEATURE:
<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 125

gatgttgtgg cggatct

<210> SEQ ID NO 126

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 126

agctgcacge tgcegte

<210> SEQ ID NO 127

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 127

tctgectggta gtggteg

<210> SEQ ID NO 128

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 128

geegtegeeg atggggyg

<210> SEQ ID NO 129

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 129

ttgtcgggca gcageac

<210> SEQ ID NO 130

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 130

actgggtgcet caggtag

<210> SEQ ID NO 131

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 131

ggggtetttyg ctcaggyg

17

17

17

17

17

17

17
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 132

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 132

atgtgatcge gettete

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 133

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 133

tcacgaacte cagcagg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 134

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 134

gagagtgatc ccggegyg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 135

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 135

ttgtacagct cgtccat

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 136

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 136

ggaagccatg gctaage

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 137

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

SEQUENCE: 137

ctgctectee accteeg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 138

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe of d2EGFP

17

17

17

17

17

17
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<400> SEQUENCE: 138

atgggcageg tgccatc

<210> SEQ ID NO 139

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 139

cgctetectyg ggcacaa

<210> SEQ ID NO 140

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 140

tgcagggtga cggtcca

<210> SEQ ID NO 141

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 141

atcctagcag aagcaca

<210> SEQ ID NO 142

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 142

acgaattcct acacatt

<210> SEQ ID NO 143

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 143

tcaatgtatc ttatcat

<210> SEQ ID NO 144

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 144

ttgtggtttyg tccaaac

<210> SEQ ID NO 145

17

17

17

17

17

17

17
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<211> LENGTH: 17

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 145

tttttttcac

tgcattce

<210> SEQ ID NO 146
<211> LENGTH: 17

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 146

caaatttcac

aaataaa

<210> SEQ ID NO 147
<211> LENGTH: 17

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe of Jd2EGFP

<400> SEQUENCE: 147

caaataaagc

aatagca

<210> SEQ ID NO 148
<211> LENGTH: 1767

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 148

atgcgegeat

gctagcaccyg

attcecgetgyg

gectegacca

agtgatagtg

aaccgacagt

aagtctaaac

agccaccaca

acagaatctc

ctecgaccgeg

cagggccagt

tccactctag

aagatcgacc

atgggccacyg

aacacagtgc

caccggttte

geggagcetge

gcgaatcgga

ggcttctact

aggatatatc

catcagcatc

gcacagcatt

ataaaagcca

tcaacgaagt

aattagttaa

agaagagcca

atcaatcctce

aggtggecte

ccacctacag

tcgagatcga

gctecaagat

agctcgacte

gaagttttac

ggctgcactt

agctgacceg

cgcgctacca

cctegeagty

ccagagatte

aggatcagga

agcaaaagca

tcggagtaaa

gcataagcca

taaacccaac

ccaccatege

gtcgattgaa

catcaacgtyg

caaggaggcyg

gaagagcctyg

catcatccce

ggtcaacatc

acacaaagat

cgacgtgaag

ggacgcactce

ggtgettgte

ctggcgactt

atcgcegeca

tcaggacgat

tttaatccat

acaaacaaaa

agaacagacc

cacaacaaaa

agccaccage

tcaatctteg

ccegecaacy

ctcatcaagg

ctctegetgt

gagccgatga

cccaagcegyg

agtaaaatcg

agcattceceg

agtcaacagg

tacgacatca

ttcaaacgat

tagcgecegt

ctggatctag

tcagcgagece

aacctagcaa

aattagaaaa

tggctgtcaa

caaagcaggce

tggaggagcc

ccaaggccat

acaagctgaa

tcaacatgaa

agaagctcta

gtctgetgac

acgatcgatt

ccgacgagaa

tggtggccag

cgcgegtegg

tgttcgagtt

tgcecgeteat

atcggtagga

cgectegtte

aagtgacgceg

ttccaaaaat

dgagcagagg

cagtgcatcc

ganCtggtg

catcgecgag

gccagacccce

geggeegece

cgcecgagatce

caagtcggece

tccgcaccac

gctgaaggcg

cagatcgteg

ggtgcgtggt

17

17

17

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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cagcgggage cgagctatct getgttggac accaagacgg tcecggcttaa cagcacggac 1140
acggtgagcee tcgatgtcca gecggeegtg gaccggtgge tggegagtece gcagegcaac 1200
tacggactgce tggtggaggt gcggacggte cgetccectga agecggcecce acaccaccat 1260
gtacgcctge gecgecagege ggacgaggceg cacgageggt ggcagcacaa gcagecgetce 1320
ctgttcacct acacggacga cgggcggcac aaggcgcegct ccattcggga cgtgtcetggce 1380
ggagagggcyg gtggcaaggg cggccggaac aagcggcage cgagacggec tacgaggege 1440
aagaaccacg acgacacctg ccggcggceac tegetgtacyg tggacttcete ggacgtggge 1500
tgggacgact ggattgtggc gcecctctggge tacgatgcat attactgcca cgggaagtgce 1560
ccetteccge tggccgacca ctttaactceg accaatcacg cecgtggtgca gaccctggte 1620
aacaatatga atcccggcaa ggtgccgaag gegtgctgeg tgcccacgca actggacage 1680
gtggccatge tctatctcaa cgaccaaagt acggtggtgce tgaagaacta ccaggagatg 1740
accgtggtgg gctgtggetg tcecgatag 1767
<210> SEQ ID NO 149

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 149

ggagtagaag ccatgcgcgce 20
<210> SEQ ID NO 150

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 150

gtttgaaaag tcgccagcac 20
<210> SEQ ID NO 151

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 151

ccteggtget agcaactcega 20
<210> SEQ ID NO 152

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 152

cgggcgctat ggcggcgatg 20

<210> SEQ ID NO 153

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Probe for dpp
<400> SEQUENCE: 153

ctgatgctga tgccagegyg

<210> SEQ ID NO 154

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 154

getggtegag getcectaccey

<210> SEQ ID NO 155

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 155

tgaacgaggce gggctegetg

<210> SEQ ID NO 156

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 156

ctcegatgge ttttatcact

<210> SEQ ID NO 157

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 157

cgttgaactyg tecggttegeg

<210> SEQ ID NO 158

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 158

ggtggectect ctgctectty

<210> SEQ ID NO 159

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 159

ggctgcgatg gtggtggctc

19

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 160

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for dpp

SEQUENCE: 160

ctgtggatge actggectge

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 161

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for dpp

SEQUENCE: 161

ccagegtegyg ctectecacy

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 162

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for dpp

SEQUENCE: 162

ccttggegtt ggcegggcacy

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 163

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for dpp

SEQUENCE: 163

ggtggacggg CCCththg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 164

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for dpp

SEQUENCE: 164

ggaggggtct ggettcaget

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 165

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for dpp

SEQUENCE: 165

agcgagagca ggctcttete

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 166

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for dpp

20

20

20

20

20

20
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<400> SEQUENCE:

gagcggtcga tCttgggng

166

<210> SEQ ID NO 167

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE:

cttcatcegge tcggggatga

167

<210> SEQ ID NO 168

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE:

tegtggecca tgatctegge

168

<210> SEQ ID NO 169

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE:

gecagaccegg cttggggatg

169

<210> SEQ ID NO 170

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE:

cgcactgtgt tggccgactt

170

<210> SEQ ID NO 171

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE:

gcagccgaaa ccggtggtgg

171

<210> SEQ ID NO 172

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE:

cecgecgectt cagetteteg

172

<210> SEQ ID NO 173

<211> LENGTH:

20

20

20

20

20

20

20

20



US 9,896,720 B2
73

-continued

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 173

agtgcgtece gggtcagetg

<210> SEQ ID NO 174

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 174

ccgacgatcet getggecace

<210> SEQ ID NO 175

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 175

agcacctggt agcgegteceg

<210> SEQ ID NO 176

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 176

cacgcaccce gacgcegegtyg

<210> SEQ ID NO 177

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 177

gecggacegt cttggtgtec

<210> SEQ ID NO 178

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 178

gaggctcace gtgtccegtge

<210> SEQ ID NO 179

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 179
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gecagecace ggtccacgge

<210> SEQ ID NO 180

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 180

cagcagtceg tagttgeget

<210> SEQ ID NO 181

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 181

gggagcggac cgtcecgeace

<210> SEQ ID NO 182

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 182

caggcgtaca tggtggtgtg

<210> SEQ ID NO 183

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 183

cgtgegecte gteegegetyg

<210> SEQ ID NO 184

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 184

gagceggetge ttgtgetgee

<210> SEQ ID NO 185

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 185
cegecegteg tecegtgtagyg
<210> SEQ ID NO 186
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 186

gecaccgece tceteegecag

<210> SEQ ID NO 187

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 187

cgtaggcegt cteggetgec

<210> SEQ ID NO 188

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 188

gecgagtgeeg ccggcaggtg

<210> SEQ ID NO 189

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 189

cgteccagee cacgtecgag

<210> SEQ ID NO 190

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 190

cgtagcccag aggcgecaca

<210> SEQ ID NO 191

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 191

cggccagcgg gaaggggcac

<210> SEQ ID NO 192

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 192

gggtctgecac cacggcegtga

20

20

20

20

20

20

20
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<210> SEQ ID NO 193
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 193

gectteggea

cecttgeegygy

<210> SEQ ID NO 194
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 194

gtccagttge gtgggcacge

<210> SEQ ID NO 195
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 195

gcaccaccgt

actttggteg

<210> SEQ ID NO 196
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for dpp

<400> SEQUENCE: 196

gccacagece

accacggtca

<210> SEQ ID NO 197
<211> LENGTH: 1302

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 197

atggataata

atgggaggtc

caattgagtg

caaagtgtta

tttttccata

cegttttate

acaaactcca

ccttcectactt

dgggcecggga

accacgtatt

ataccttcag

actacaatga

tgcgectace

aactaccgag

tcacaagtgg

ctggcataga

ctctttacag

tatacgacaa

atccaactgt

tgaaggcagt

ctcctecagt

agcagccaac

taatgtcaac

aactcagaac

aatgaaaatt

cacaaataac

ctactcaaac

tggaattcce

accctetetyg

ggctccaact

aaacggagga

cgcgtatage

tgctaaaatt

ggctgggeeg

atggatccac

gataatgatt

tatgagccga

tttggaatgt

gtaaacactc

tacgacccca

tacgaatgeg

atgatgtgeg

acttctttgg

gccaagcaat

aaatggaacc

cagagcaaaa

acgcatctce

aagtggaaac

tggaccaaac

ttggaacttt

gtattcctac

tcaaatgcte

tcaactgtte

gacaaccccce

cctctaaaaa

atctcaacca
taatgagtca
aattgaacgg

tgttacatca

taccatgcaa

ttcgggatat

cattaacatc

acaaagttgt

aacaccaaaa

gattctggaa

gtcaagtagce

20

20

20

20

60

120

180

240

300

360

420

480

540

600

660
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tcaaataggg

aatggtacca

tgcgggettt

getttacaga

cgggcccgag

tctaaccgge

getgegactyg

accttgecag

ttgatgatgg

ctaagacctyg

getgeggete

ggtcaaacgg
acacaactct
acttcaaact
caagaaagag
aaaggaagtt
gtgcgggaag
ccacatatgt
atcaaacgta
ttccaaacga
ccgataacat

gegatttgga

<210> SEQ ID NO 198
<211> LENGTH: 20

<212> TYPE:

DNA

atctgegtec

ctggagaaga

ccatcacatc

aaaatcaaaa

tgagagagcc

tgcaaaagca

gtcacatgce

cagtaattac

tcaaaactac

ccaagttcat

agcggtegac

cgtcggcagg

aatgctgaag

ccteggecga

agcggagact

tcttettega

gaccgagaac

gacttgtatc

tatcaatgga

gtgtatgcag

gtgatgccag

ggagattett

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 198

ccatttegge

ccagecegttyg

<210> SEQ ID NO 199
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 199

gaccteccat

tggttgagat

<210> SEQ ID NO 200
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 200

ccatgttetyg

agttggtagg

<210> SEQ ID NO 201
<211> LENGTH: 20

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 201

actcattatt

ttgctetggt

<210> SEQ ID NO 202
<211> LENGTH: 20

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

gacttgtgtg
gagatccggt
cctcaatgaa
cttecacace
ccgaaaagge
tgagcactge
cegtttecte
acactgcege
caacaaacta
ttcaggatga

aa

ctccaattge

ctgcaatget

gaaagaaggt

atcaacgtca

tcaaaggtca

tgcecgtegea

agctgecgte

tacagctggyg

ccagactgge

tgaaaccaaa

720

780

840

900

960

1020

1080

1140

1200

1260

1302

20

20

20

20
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<400> SEQUENCE:

ttcteggtag ttcactcaat

202

<210> SEQ ID NO 203

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE:

taacactttyg ccgttcaatt

203

<210> SEQ ID NO 204

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE:

catagttatt tgtgccactt

204

<210> SEQ ID NO 205

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE:

atgtaacagt ttccacttte

205

<210> SEQ ID NO 206

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE:

agtctatgee agtatggaaa

206

<210> SEQ ID NO 207

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE:

ggtccaacat tccaaagttt

207

<210> SEQ ID NO 208

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE:

gataaaacgg ttgcatggta

208

<210> SEQ ID NO 209

<211> LENGTH:

20

20

20

20

20

20

20

20
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<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 209

ttacgggaat tccactgtaa

<210> SEQ ID NO 210

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 210

atcccgaaaa agttccaaga

<210> SEQ ID NO 211

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 211

gtttgtcgta tatggagttt

<210> SEQ ID NO 212

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 212

gaatactggg gtcgtacaga

<210> SEQ ID NO 213

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 213

aagtagaagg gatgttaatg

<210> SEQ ID NO 214

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 214

cgtaagttgyg agccacagtt

<210> SEQ ID NO 215

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 215
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aactttgtga gcatttgacg

<210> SEQ ID NO 216

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 216

ttactgcett catcceggec

<210> SEQ ID NO 217

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 217

agttgacgca catcattcct

<210> SEQ ID NO 218

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 218

aatacgtggt ttttggtgtt

<210> SEQ ID NO 219

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 219

aagtgctata cgcgactgga

<210> SEQ ID NO 220

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 220

ccagaatcgyg gggttgtece

<210> SEQ ID NO 221

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 221
cagttggetyg ctctgaaggt
<210> SEQ ID NO 222
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 222

tagaggattyg cttggcaatt

<210> SEQ ID NO 223

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 223

ccctatttga gectacttgac

<210> SEQ ID NO 224

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 224

gacgggacgce agatccgttt

<210> SEQ ID NO 225

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 225

aattggagca cacaagtccc

<210> SEQ ID NO 226

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 226

agagagttgt gttggtacca

<210> SEQ ID NO 227

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 227

gatctectte agcatttett

<210> SEQ ID NO 228

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 228

aaagcccgca agcattgeag

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 229

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for elt-2

SEQUENCE: 229

gagggatgtg atggagtttg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 230

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for elt-2

SEQUENCE: 230

cttetttett cattgaggte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 231

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for elt-2

SEQUENCE: 231

tggaagagtc tccgettttt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 232

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for elt-2

SEQUENCE: 232

ctegggecceyg tgacgttgat

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 233

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for elt-2

SEQUENCE: 233

aagaggctct ctcaaactte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 234

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for elt-2

SEQUENCE: 234

acctttgage ctttteggte

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 235

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for elt-2

20

20

20

20

20

20
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<400> SEQUENCE: 235

cacttccege acgccggtta

<210> SEQ ID NO 236

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 236

tgctcagtte tecggtetget

<210> SEQ ID NO 237

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 237

agtcggcatyg tgacacatat

<210> SEQ ID NO 238

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 238

cggcagetga ggaaacggga

<210> SEQ ID NO 239

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 239

tgtacgtttyg atctggcaag

<210> SEQ ID NO 240

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 240

ccatcatcaa cccagetgta

<210> SEQ ID NO 241

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 241

cagtctggta gtttgttget

<210> SEQ ID NO 242

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 242

ggatgttatc

ggcaggtett

<210> SEQ ID NO 243
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 243

cctgaactygyg

catcacatga

<210> SEQ ID NO 244
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 244

gagccgcage

tttggtttca

<210> SEQ ID NO 245
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for elt-2

<400> SEQUENCE: 245

ctecegtegac

cgcttecaaa

<210> SEQ ID NO 246
<211> LENGTH: 1374

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 246

atgactactg

cagggagagyg

gggaatggtg

ttgtcaaatg

cttggcaaag

gagatatgce

aaaattccct

gatttatttg

aatccaaacyg

tttgactgca

ggaattgaca

ccaagatatg

atgaaggtgce

atattacctc

aggaaacgcc

gaaagaagtt

gccaagtcat

atttactgtg

cgaatgcaac

aagatggagg

aaggagcaac

gagatgtgge

aagctetgga

gttttggaga

caagaacaat

caaaaaagac

gatgattgga

tgattccagt

caaggcatgg

caaaccagaa

tctetttttt

cattatcegg

agtagaaatc

attcactgtg

gaaaatgcag

dgcagggaag

gaagaaagce

aggggagtat

gacaaagttt

catgatagaa

gacattgggg

tatgcatatg

gagattgagce

agaaccaaac

cacctggaag

dgcgaaggag

cgggaagaac

cctaaatttyg

ccacagccac

taaagattgt

atgtccatta

atgaaccatt

tggctaccat

gCthgCtgg

tcottgattt

ggaaaggaga

geegetgtgg

aagaccacga

aatgtatttt

gcattgaacc

tgttgctgag

caaaagagtyg

caaaggaaaa

tgtctttagt

gaagaaagga

cagtcteect

caaaggagag

gggatattca

tggaaggatg

cattccaatt

atatcttgga

taatgctgag

20

20

20

20

60

120

180

240

300

360

420

480

540

600

660

720
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cttatatatg aagttacact taagagcttc gaaaaggcca aagaatcctg ggagatggat 780
accaaagaaa aattggagca ggctgccatt gtcaaagaga agggaaccgt atacttcaag 840
ggaggcaaat acatgcaggc ggtgattcag tatgggaaga tagtgtcctg gttagagatg 900
gaatatggtt tatcagaaaa ggaatcgaaa gcttctgaat catttctect tgctgecttt 960

ctgaacctgg ccatgtgcta cctgaagctt agagaataca ccaaagctgt tgaatgctgt 1020
gacaaggccc ttggactgga cagtgccaat gagaaaggct tgtataggag gggtgaagcece 1080
cagctgctca tgaacgagtt tgagtcagcce aagggtgact ttgagaaagt gctggaagta 1140
aacccccaga ataaggcetgce aagactgcag atctccatgt gecagaaaaa ggccaaggag 1200
cacaacgagc gggaccgcag gatatacgec aacatgttca agaagtttge agagcaggat 1260
gccaaggaag aggccaataa agcaatgggce aagaagactt cagaaggggt cactaatgaa 1320

aaaggaacag acagtcaagc aatggaagaa gagaaacctg agggccacgt atga 1374

<210> SEQ ID NO 247

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 247

gttcttggca ccttcat 17

<210> SEQ ID NO 248

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 248

aatcatcgge gtttect 17

<210> SEQ ID NO 249

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 249

tggacataaa ctttgtc 17

<210> SEQ ID NO 250

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 250

ttgacaattt tcctttg 17

<210> SEQ ID NO 251

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5
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<400> SEQUENCE:

251

ggaatcaaac ttcttte

<210> SEQ ID NO 252

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE:

252

ggttcattte tatcatg

<210> SEQ ID NO 253

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE:

253

tgccaagact aaagaca

<210> SEQ ID NO 254

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE:

254

tgccttgatg acttgge

<210> SEQ ID NO 255

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE:

255

gtagccacce caatgte

<210> SEQ ID NO 256

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE:

256

atatctctcee tttette

<210> SEQ ID NO 257

<211> LENGTH:

17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE:

257

tggtttgcac agtaaat

<210> SEQ ID NO 258

<211> LENGTH:

17

17

17

17

17

17

17

17
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<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 258

gccgagcecat atgcata 17

<210> SEQ ID NO 259

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 259

gaattttagg gagactg 17

<210> SEQ ID NO 260

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 260

aaagagagtt gcattcg 17

<210> SEQ ID NO 261

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 261

tcaaggagct caatctce 17

<210> SEQ ID NO 262

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 262

ataaatccte tcctttg 17

<210> SEQ ID NO 263

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 263

gataatgcct ccatctt 17

<210> SEQ ID NO 264

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 264
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ccttteegtt tggttet

<210> SEQ ID NO 265

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 265

ttggatttga atatccc

<210> SEQ ID NO 266

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 266

ttctactgtt geteett

<210> SEQ ID NO 267

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 267

cagcggectt ccaggtg

<210> SEQ ID NO 268

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 268

agtcaaacat ccttecca

<210> SEQ ID NO 269

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 269

agtgaatgcce acatctce

<210> SEQ ID NO 270

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 270
tggtcttete cttegec
<210> SEQ ID NO 271
<211> LENGTH: 17

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

17

17

17

17

17

17

17
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<220> FEATURE:
<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 271

caattccaat tggaatg

<210> SEQ ID NO 272

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 272

cattttctece agagett

<210> SEQ ID NO 273

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 273

atacattgtt cttceceg

<210> SEQ ID NO 274

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 274

atcttggtce aagatat

<210> SEQ ID NO 275

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 275

ccctgectet ccaaaac

<210> SEQ ID NO 276

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 276

tcaatgccaa atttagg

<210> SEQ ID NO 277

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 277

atataagctce agcatta

17

17

17

17

17

17

17
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 278

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 278

getcttaagt gtaactt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 279

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 279

gattetttgg cctttte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 280

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 280

ctttggtate catctec

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 281

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 281

ggcagcectge tccaatt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 282

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 282

gttceettet ctttgac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 283

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 283

tgcctecctt gaagtat

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 284

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

17

17

17

17

17

17
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<400> SEQUENCE: 284

aatcaccgee tgcatgt

<210> SEQ ID NO 285

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 285

gacactatct tcccata

<210> SEQ ID NO 286

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 286

catattccat ctctaac

<210> SEQ ID NO 287

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 287

cgattecttt tctgata

<210> SEQ ID NO 288

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 288

agaaatgatt cagaagc

<210> SEQ ID NO 289

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 289

ggttcagaaa ggcagca

<210> SEQ ID NO 290

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 290

cttcaggtag cacatgg

<210> SEQ ID NO 291

17

17

17

17

17

17

17
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<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 291

getttggtgt attctet

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 292

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 292

ccttgtcaca gcattea

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 293

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 293

ggcactgtce agtccaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 294

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 294

ctatacaage ctttete

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 295

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 295

gecagctggge ttcacce

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 296

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 296

tgactcaaac tcgtteca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 297

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FKBP5S

SEQUENCE: 297

17

17

17

17

17

17
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ttctggcaca tggagat

<210> SEQ ID NO 298

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 298

cgttgtgete cttggec

<210> SEQ ID NO 299

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 299

gtatatcctyg cggtece

<210> SEQ ID NO 300

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 300

aacttcttga acatgtt

<210> SEQ ID NO 301

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 301

ccttggeate ctgetet

<210> SEQ ID NO 302

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 302

cattgecttta ttggect

<210> SEQ ID NO 303

<211> LENGTH: 17

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for FKBP5

<400> SEQUENCE: 303
ccttetgaag tettett
<210> SEQ ID NO 304

<211> LENGTH: 17
<212> TYPE: DNA

17

17

17

17

17

17

17
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for FKBP5
<400> SEQUENCE: 304
tteccttttte attagtg 17
<210> SEQ ID NO 305
<211> LENGTH: 17
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for FKBP5
<400> SEQUENCE: 305
ttccattget tgactgt 17
<210> SEQ ID NO 306
<211> LENGTH: 18
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for FKBP5
<400> SEQUENCE: 306
stggccctca ggtttete 18
<210> SEQ ID NO 307
<211> LENGTH: 1071
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for FLJ11127
<400> SEQUENCE: 307
atggcggcega caaggagccce cacgcgggea agggageggyg ageggtetgg cgcteccgece 60
gcaggaagtyg accaagttca ctcctggatg ctagctacaa gccaagectt agacactgte 120
tggagaatgg caaaaggctt tgtgatgttg gecagtttcat ttetggtgge tgccatctge 180
tacttccgga ggctacattt atattcaggg cacaagctga aatggtggat tggatatctg 240
cagagaaaat tcaaaaggaa cctcagtgtg gaggcagagyg ttgatttact cagttattgt 300
gcaagagaat ggaaaggaga gacaccccgt aacaagctga tgaggaaggce ttatgaggag 360
ctattttgge ggcatcacat taaatgtgtt cgacaagtaa ggagagataa ctatgatgct 420
ctcagatcag tgttatttca gatattcage cagggcatct cttttccatce atggatgaaa 480
gaaaaggaca ttgttaagct tcctgaaaaa ctgctgtttt cacaaggttg taattggatt 540
cagcagtaca gttttggtcce tgagaagtat acaggctcga atgtgtttgg aaaactacgg 600
aaatatgtgg aattattgaa aacacagtgg actgaattta atggcattag agattatcac 660
aagagaggaa gtatgtgcaa cacccttttt tcagatgcca ttctggaata taaactttat 720
gaagctttaa agttcatcat gctgtatcaa gtcactgaag tttatgaaca aatgaagact 780
aaaaaggtca ttcccagtcet ttttagactce ctgtttteca gggagacatc ctctgatcct 840
ttgagcttca tgatgaatca cctgaattct gtaggcgaca catgtggact agagcagatt 900
gatatgttta tacttggata ctcccttgaa gtaaagataa aagtgttcag actgttcaag 960
tttaactcca gagactttga agtctgctac ccagaggagce ctctcaggga ctggccggag 1020
atctcectge tgaccgagaa cgaccgccac taccacatte cagtcetttta a 1071
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<210> SEQ ID NO 308

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 308

cecegegtggyg geteett

<210> SEQ ID NO 309

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 309

agaccgctee cgeteec

<210> SEQ ID NO 310

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 310

cttectgegyg cgggage

<210> SEQ ID NO 311

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 311

tccaggagtg aacttgg

<210> SEQ ID NO 312

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 312

ggcttggett gtageta

<210> SEQ ID NO 313

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 313

attctccaga cagtgte

<210> SEQ ID NO 314

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

17

17

17

17

17

17
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<400> SEQUENCE: 314

acatcacaaa gcctttt

<210> SEQ ID NO 315

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 315

caccagaaat gaaactg

<210> SEQ ID NO 316

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 316

cggaagtage agatggce

<210> SEQ ID NO 317

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 317

ctgaatataa atgtagc

<210> SEQ ID NO 318

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 318

ccaccattte agettgt

<210> SEQ ID NO 319

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 319

tttctetgeca gatatec

<210> SEQ ID NO 320

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 320

cactgaggtt ccttttg

<210> SEQ ID NO 321
<211> LENGTH: 17

17

17

17

17

17

17

17
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 321

taaatcaacc tctgect

<210> SEQ ID NO 322

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 322

tctettgcac aataact

<210> SEQ ID NO 323

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 323

ggggtgtcte tecttte

<210> SEQ ID NO 324

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 324

cttectecate agettgt

<210> SEQ ID NO 325

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 325

caaaatagct cctcata

<210> SEQ ID NO 326

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 326

cacatttaat gtgatgc

<210> SEQ ID NO 327

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 327

17

17

17

17

17

17
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atctcteett acttgte

<210> SEQ ID NO 328

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 328

gatctgagag catcata

<210> SEQ ID NO 329

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 329

tgaatatctg aaataac

<210> SEQ ID NO 330

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 330

tggaaaagag atgccct

<210> SEQ ID NO 331

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 331

tcecttttett tcecatcca

<210> SEQ ID NO 332

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 332

tttcaggaag cttaaca

<210> SEQ ID NO 333

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 333
accttgtgaa aacagca
<210> SEQ ID NO 334
<211> LENGTH: 17

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

17

17

17

17

17

17

17
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<220> FEATURE:
<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 334

tactgctgaa tccaatt

<210> SEQ ID NO 335

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 335

acttctcagg accaaaa

<210> SEQ ID NO 336

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 336

aaacacattc gagcctg

<210> SEQ ID NO 337

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 337

acatatttcc gtagttt

<210> SEQ ID NO 338

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 338

actgtgtttt caataat

<210> SEQ ID NO 339

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 339

aatgccatta aattcag

<210> SEQ ID NO 340

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 340

cctetettgt gataatce

17

17

17

17

17

17

17
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 341

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FLJ11127

SEQUENCE: 341

aaagggtgtt gcacata

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 342

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FLJ11127

SEQUENCE: 342

ttccagaatg gcatctg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 343

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FLJ11127

SEQUENCE: 343

aaagcttcat aaagttt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 344

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FLJ11127

SEQUENCE: 344

gatacagcat gatgaac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 345

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FLJ11127

SEQUENCE: 345

ttcataaact tcagtga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 346

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FLJ11127

SEQUENCE: 346

acctttttag tcecttcat

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 347

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for FLJ11127

17

17

17

17

17

17
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<400> SEQUENCE: 347

gtctaaaaag actggga

<210> SEQ ID NO 348

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 348

tgtcteccctyg gaaaaca

<210> SEQ ID NO 349

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 349

aagctcaaag gatcaga

<210> SEQ ID NO 350

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 350

aattcaggtyg attcatc

<210> SEQ ID NO 351

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 351

tccacatgtg tcgecta

<210> SEQ ID NO 352

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 352

aacatatcaa tctgetce

<210> SEQ ID NO 353

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 353

caagggagta tccaagt

<210> SEQ ID NO 354

17

17

17

17

17

17

17
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<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 354

gaacactttt atcttta

<210> SEQ ID NO 355

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 355

gagttaaact tgaacag

<210> SEQ ID NO 356

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 356

agcagacttc aaagtct

<210> SEQ ID NO 357

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 357

cctgagagge tectetg

<210> SEQ ID NO 358

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 358

agggagatct ccggeca

<210> SEQ ID NO 359

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 359

ggeggtegtt cteggte

<210> SEQ ID NO 360

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for FLJ11127

<400> SEQUENCE: 360

17

17

17

17

17

17
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aaagactgga atgtggt 17
<210> SEQ ID NO 361
<211> LENGTH: 5478
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for Map2
<400> SEQUENCE: 361
atggctgacyg agaggaaaga cgaaggaaag gcaccacact ggacatcagce ctcactcaca 60
gaggcagcetyg cacaccccca ctcegecagag atgaaggace agggtggetce aggggaaggyg 120
ctgagecgea gcegcecaatgg atttccatac agagaggagg aggaaggcege ctttggggag 180
cacgggtcac agggcaccta ttcagatacc aaagagaacyg ggatcaacgyg agagctgacce 240
tcagctgaca gagaaacagc agaggaagtg tctgcaagga tagttcaagt agtcacagcet 300
gaagctgtag cagtcctgaa aggtgaacaa gagaaggagg cccaacacaa ggatcagect 360
gecagctcetge ctttagcage tgaagaaaca gttaatctge cacctteccce accaccatceg 420
ccagcatcag aacaaacagc tgcactggaa gaagcctcga agatggaatt ccctgagcag 480
cagaaattgc cttectcatt cgctgagect ttagacaagg aggaaacgga gtttaagatg 540
caaagtaagc ctggtgaaga ctttgaacat gectgecttag ttectcagec ggacacaagt 600
aaaactccce aggataaaaa ggatccccaa gacatggaag gagaaaagtc gcctgecagt 660
ccatttgege agactttcgg taccaacctg gaagacataa aacagatcac agaaccaagce 720
ataacagtac ctagcattgg cctcteegea gagcccctag ctcecaaaaga tcagaaagac 780
tggttcateg aaatgcccgt ggaatcaaag aaggatgaat ggggtttage tgccccaata 840
tctectggee ccttgacace catgagggaa aaagatgtge tggaggatat cccaagatgg 900
gaaggaaagc agtttgactc tcccatgect agccccttece acagtggaag tttcactett 960
ccettagata ctgtgaaaga tgagagagtc acagaagggt cacaaccctt tgcccctgte 1020
ttctteccaat cagatgacaa aatgtctctg caggacacca gtggttcage tacttccaaa 1080
gagagttcta aagatgagga gccacagaaa gataaagcag acaaagtggc agatgttect 1140
gtctcagaag ctaccactgt actgggagat gttcacagtc cagctgtgga aggctttgtce 1200
ggggagaaca tttcaggaga agaaaagggt accacagatc aagagaaaaa agagacttcg 1260
acacccagtg tacaggaacc tacactcact gaaactgaac cacagacaaa gcttgaagag 1320
acatcaaagg tttccatcga agaaactgtg gcaaaagaag aggaatcctt gaaattaaaa 1380
gatgataaag caggtgtaat tcagacttcc accgagcatt ctttctccaa agaagaccag 1440
aaaggcgaag aacagacaat cgaagcatta aaacaagact cctttcctat aagtctagaa 1500
caggcagtta cagatgcagc catggccacc aagaccttgg aaaaggttac gtctgagcca 1560
gaggcagtaa gtgaaaagag agaaatccag ggactttttg aagaggatat agctgacaag 1620
agtaagctcg aaggcgctgg gtcectgcaaca gtagccgagg ttgagatgcce attttatgaa 1680
gataaatcag ggatgtccaa gtactttgaa acatctgcat tgaaagaaga tgtgaccaga 1740
agcactgggt tgggcagtga ttactacgag ctgagtgact caagaggaaa tgcccaggaa 1800
tctecttgata ctgtatctec caagaaccaa caagatgaaa aggaacttct ggcaaaagct 1860
tceccagecta gtcectceccage acacgaagca gggtacagca ctcttgccca gagttataca 1920
tctgatcatce cgtccgagtt acctgaagaa ccaagttcectce ctcaagaaag aatgttcact 1980
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attgacccca aagtttatgg ggagaaaagg gaccttcata gtaagaacaa agatgatctg 2040
acacttagtc gaagcttggg gctgggcgga aggtctgcaa tagaacagag aagcatgtcc 2100
attaacttgc ctatgtcttg ccttgattct attgcccttg ggtttaactt tggccggggce 2160
catgatcttt cccctctgge ttectgatatt ctaaccaaca ctagcggaac gatggatgaa 2220
ggagatgatt acctgcccce caccacacct gcagtggaga agattccttg ctttccaata 2280
gagagcaaag aggaagaaga taagacagag caagcaaaag tgactggagg gcaaactacc 2340
caagttgaaa catcctccga gtcaccctte ccagccaaag aatattacaa aaatggcact 2400
gtcatggcee ctgacctgce tgagatgcta gatctagcag ggaccaggtc cagattaget 2460
tctgtgagtg cagatgctga ggttgccagg aggaaatcag tcccatcgga ggctgtggtt 2520
gcagagagca gtactggttt gccacctgtt gctgatgaca gccaacccgt aaaaccagac 2580
agtcaacttg aagacatggg gtactgtgtg ttcaacaagt acacagtccc tcectcccatceg 2640
ccagttcaag acagtgagaa tttgtcagga gagagtggtt cgttttatga aggaaccgat 2700
gacaaagtcc gtagagattt ggccactgac ctttcactaa ttgaggtaaa acttgcagcet 2760
gctggaagag tcaaagatga attcactgct gagaaagagg catctccacc ctecttctget 2820
gacaaatcag gactgagtag ggagtttgac caagacagga aagctaatga caagctggat 2880
actgtcctag aaaagagcga agagcatgtt gattcaaaag aacatgccaa ggagtcagaa 2940
gaggttgggg ataaagtaga gctcttcgga ttaggtgtaa cctatgagca aacctctgece 3000
aaagaactga taacaactaa agaaacagca cctgagagag cagagaaagyg tctcagttca 3060
gtgccagagg tagctgaggt agaaacaacc acaaaagctg accaaggtct agatgttget 3120
gccaagaaag atgatcagag tccattagat ataaaagtca gtgactttgg acagatggct 3180
tctgggatga gtgtagatgce tgggaaaacc atagagctta agttcgaggt tgatcagcag 3240
ctgactctct catccgaage acctcaggaa acagattcat tcatgggtat tgagtccagce 3300
cacgtgaagg atggtgccaa agtcagtgaa acagaagtca aagagaaggt ggcaaagcct 3360
gacttggtgc atcaggaggc tgtggacaaa gaagagtcct atgagtctag tggtgagcat 3420
gaaagcctca ccatggagte cctgaagect gatgagggca agaaagaaac atctccagag 3480
acatcactga tacaagatga agttgccctc aaactgtcetg tagaaatccce ttgcccacct 3540
ccagtttcecg aagctgattce atccattgat gagaaggcgg aggtccagat ggaatttatt 3600
cagctgccaa aggaagagag cacagagact ccggatatac ctgccatacc ttcectgatgtce 3660
acccagccac agcctgaagce agttgtgtcec gaaccagcag aggttcgagyg tgaggaagaa 3720
gagatcgaag ctgagggaga atatgacaaa ctgctcttec gctcagacac cctceccagatce 3780
accgacctge ttgttccagg aagtagggag gagtttgtgg agacctgccce aggggagcac 3840
aaaggtgtgg ttgagtccgt ggtaaccatc gaggatgatt tcatcactgt agtacaaacc 3900
acgactgatg agggagagtt gggatcccac agtgtgcgcet ttgcagctcce agttcagect 3960
gaggaagaaa ggagaccata ccctcatgat gaagagettg aagtactgat ggcagcagaa 4020
geecaggceayg agceccaagga tggctctcca gatgctecag ctaccectga gaaagaagag 4080
gttccattet cagaatataa aacagaaacc tacgacgatt acaaagatga gaccaccatt 4140
gatgactcca ttatggatgc cgacagcectg tgggtggaca ctcaagatga tgatagaagce 4200
atcttgacag agcagttaga aactattcct aaagaggaga gagctgagaa ggaagctcgg 4260
agaccgtctce tcgagaaaca tagaaaagaa aaacctttta aaactgggag aggcagaatt 4320
tccactectyg aaagaaaagt agctaaaaag gaacctagca cggtctccag ggatgaagtg 4380
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agaaggaaaa aagcagttta taagaaggct gaacttgcta

cactctectt ccaggaaact cattttaaaa cctgctatca

ctctectgty ttaageggaa aaccacagca acaagtggtg

gegtttaaac aggcgaagga caaagtcact gatggaataa

tctteectee caagacctte ctecatecte cctectegea

gaggagaact cgttctctet gaacagetcc atctcttceag

gaaccaattc gcagagcagg aaaaagcggc acctcaacac

gcaatcacce ctggcactee tccaagctac tcttcacgta

ccgagetate ccaggacacce aggaacccecce aaatttggea

aaagttgcca tcattegecac tectccaaag tccccageta

attaaccaac ctctgecaga cctgaagaac gtcaagtcca

atcaaatacc agcctaaggg gggtcaggta caaattgtta

catgtgactt ccaaatgtgg ctctctaaag aacatcegte

gtgaagattg agagtgtaaa gctggatttc aaggagaagg

cttgacaatyg ctcaccatgt acctggaggt ggtaacgtga

aacttccgag agcatgcaaa ggcccgegte gaccacgggg

ccaagcaggt caagcegtgge gteteccegg cgactcagea

atcaacctge tcgaatcccee tcagetggee actttggetg

gctaagcagg gcttgtga

<210> SEQ ID NO 362

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 362

tgtggtgect ttecttegte

<210> SEQ ID NO 363

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 363

getgectety tgagtgagge

<210> SEQ ID NO 364

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 364
tcctteatet ctggegagtyg
<210> SEQ ID NO 365

<211> LENGTH: 20
<212> TYPE: DNA

aaaaatcaga agttcaggcc

aatacactag accaactcat

aatcagctca ggctcccagt

ccaagagcece agaaaaacgt

ggggcgtatc aggagacagg

cacgacggac caccaggtca

ctactaccce tggatctact

ccccaggeac ccctggaace

tcttggtgee cagtgagaag

ctceccaagca getteggete

aaatcggatc aaccgacaac

ctaagaagat agacttaagc

acaggccagg tggtggacge

cccaagctaa agttggetca

agattgacag ccaaaagctg

ctgagatcat cacacagtcg

atgtctecte ttectggaage

aggacgtcac tgcggegete

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5478

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 365

cggcteagee cttecectga

<210> SEQ ID NO 366

<211> LENGTH: 18

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 366

tcctetetgt atggaaat

<210> SEQ ID NO 367

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 367

gaccegtget ccccaaagge

<210> SEQ ID NO 368

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 368

ttetetttgyg tatctgaata

<210> SEQ ID NO 369

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 369

tcagctgagyg tcagctctee

<210> SEQ ID NO 370

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 370

cttgcagaca cttectetge

<210> SEQ ID NO 371

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 371

acagcttcag ctgtgactac

20

18

20

20

20

20

20



141

US 9,896,720 B2

-continued

142

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 372

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 372

tcettetett gttcaccttt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 373

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 373

agagctgcag gctgatccett

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 374

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 374

agattaactyg tttcttcage

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 375

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 375

gatgctggeg atggtggtgg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 376

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 376

gaggcttett ccagtgcage

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 377

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 377

aatttctget gctcagggaa

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 378

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

20

20

20

20

20

20
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<223> OTHER INFORMATION: Probe for Map2
<400> SEQUENCE: 378

ttgtctaaag gctcagcgaa

<210> SEQ ID NO 379

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 379

ttactttgca tcttaaactc

<210> SEQ ID NO 380

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 380

ctgaaacttyg tacgacggaa

<210> SEQ ID NO 381

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 381

ggagttttac ttgtgtccgg

<210> SEQ ID NO 382

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 382

tccatgtett ggggatccett

<210> SEQ ID NO 383

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 383

gcaaatggac tggcaggcga

<210> SEQ ID NO 384

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 384

atgtcttcca ggttggtace

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 385

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 385

actgttatge ttggttctgt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 386

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 386

aggggctctg cggagaggcc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 387

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 387

atgaaccagt ctttctgatc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 388

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 388

tcatcecttet ttgattccac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 389

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 389

ccaggagata ttggggcage

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 390

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 390

acatcttttt ccctcatggg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 391

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

20

20

20

20

20

20
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<400> SEQUENCE:

tttecttece atcttgggat

391

<210> SEQ ID NO 392

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE:

aaggggctag gcatgggaga

392

<210> SEQ ID NO 393

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE:

tctaagggaa gagtgaaact

393

<210> SEQ ID NO 394

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE:

ccttetgtga cteteteate

394

<210> SEQ ID NO 395

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE:

tggaagaaga caggggcaaa

395

<210> SEQ ID NO 396

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE:

gtgtcctgca gagacatttt

396

<210> SEQ ID NO 397

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE:

gaactctett tggaagtage

397

<210> SEQ ID NO 398

<211> LENGTH:

20

20

20

20

20

20

20

20
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<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 398

gctttatett tetgtggcete 20

<210> SEQ ID NO 399

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 399

tctgagacag gaacatctge 20

<210> SEQ ID NO 400

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 400

ctgtgaacat ctcccagtac 20

<210> SEQ ID NO 401

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 401

ttctecececga caaagectte 20

<210> SEQ ID NO 402

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 402

tctgtggtac ccttttcette 20

<210> SEQ ID NO 403

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 403

ctgggtgtcg aagtctcttt 20

<210> SEQ ID NO 404

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 404
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tcagtttcag tgagtgtagg

<210> SEQ ID NO 405

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 405

tttgatgtct cttcaagett

<210> SEQ ID NO 406

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 406

tettttgeca cagtttette

<210> SEQ ID NO 407

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 407

ttatcatctt ttaatttcaa

<210> SEQ ID NO 408

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 408

tgctceggtgy aagtctgaat

<210> SEQ ID NO 409

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 409

tcgectttet ggtettettt

<210> SEQ ID NO 410

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 410
cagacccage gecttegage
<210> SEQ ID NO 411
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 411

geccaaccca gtgettetgg

<210> SEQ ID NO 412

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 412

gctggaggac taggctggga

<210> SEQ ID NO 413

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 413

cecgeccagee ccaagetteg

<210> SEQ ID NO 414

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 414

gatcatggee ccggccaaag

<210> SEQ ID NO 415

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 415

caggtgtggt ggggggcagg

<210> SEQ ID NO 416

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 416

ggctgggaag ggtgactcgg

<210> SEQ ID NO 417

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 417

ggcaggtcag gggccatgac

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 418

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 418

ctggacctgyg tcectgetag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 419

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 419

cacagcctee gatgggactg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 420

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 420

gaactggcga tgggagaggyg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 421

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 421

gecectecatca ggettcaggyg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 422

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 422

ccatctggac cteegectte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 423

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

SEQUENCE: 423

tcaggctgtyg getgggtgac

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 424

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for Map2

20

20

20

20

20

20
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<400> SEQUENCE: 424

tctggagggt gtctgagcgg

<210> SEQ ID NO 425

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 425

getecectgyg gecaggtcetee

<210> SEQ ID NO 426

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 426

agcgcacact gtgggatcce

<210> SEQ ID NO 427

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 427

teecttggget ctgectggge

<210> SEQ ID NO 428

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 428

getggageat ctggagagece

<210> SEQ ID NO 429

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 429

tccacccaca ggctgtegge

<210> SEQ ID NO 430

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 430

gagacggtct ccgagettee

<210> SEQ ID NO 431

20

20

20

20

20

20

20



159

US 9,896,720 B2

-continued

160

<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 431

tcectggaga

cegtgetagyg

<210> SEQ ID NO 432
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 432

cgcactggga

gectgagetyg

<210> SEQ ID NO 433
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for Map2

<400> SEQUENCE: 433

ggaggaaggt

cttgggaggg

<210> SEQ ID NO 434
<211> LENGTH: 1710

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 434

atgaaggatt

ggacttacgg

ctgtttggat

gaatttccag

gctacaacct

ggtgaaagaa

geegttattt

agagtcgtca

gaaatgtcaa

tttggtacta

cagtggagat

attaaactac

tacttggtag

gctatgette

ttctecagag

ttccagcaat

acaattaaat

gecttatceta

taaaattatc

gtaagaagtt

acgaccaagg

caaccaaaga

cctgttatga

ttggtagaaa

ctacatgege

Cngtgttgg

aagctgaaaa

tgattgctta

tcceegtgte

ctgaatcgec

gaacactaga

acgatgctgt

gcaggtccca

ttactggttyg

tagactatag

ctattggtte

gaatttcaaa

geggtattte

gttgatggca

aaatggcgat

attaggttgt

accattaatc

atttegtggt

aacagggttyg

tagagggttg

ttggattgat

aatgcaaatc

acgttggetyg

cgacgeggat

taacaggacc

aaatcttcag

taacgctgec

attatcaatg

attttttcta

ggcaaattta

atcactatcg

agtctaatta

catgacagac

ttcgcaggtt

ctgatgggtt

tactgggcat

aatacatcta

ctggtcaatt

tttgggttgt

gtttttgete

atttctcaaa

ccaaatgatg

aaacacgaga

agggctttga

atatactact

atcataggtg

attgaaaagc

taagcagaac

catctatgac

ctggtaaaca

acgcaactgt

ctctattegt

ccgtaataac

taggccagtt

ctattccegt

tagaaggttc

cttataccaa

tcttectget

gtcgaacaga

aggaagttat

aacattcact

ttgcagette

ctactgtatt

gggtcttege

taggtagacg

cagtcactgg

gggettetee

gttcaactat

agtgcagggc

tatgttctge

catcattggt

tatcatcgga

ttggcaatca

cacaattget

cagttctgtt

tgcttteatg

agaagctege

aacagaagtt

gtcaagtttg

aacgcaattt

attcaacaaa

aacaatctac

taagctgttt

20

20

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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ttattaggtg ccacaggtca agcagtttca ttcacaatta catttgcatg cttggtcaaa 1140
gaaaataaag aaaacgcaag aggtgctgcc gtcggcttat ttttgttcat tacattcecttt 1200
ggtttgtett tgctatcatt accatggata tacccaccag aaattgcatc aatgaaagtt 1260
cgtgcatcaa caaacgcttt ctccacatgt actaattggt tgtgtaactt tgcggttgtce 1320
atgttcaccc caatatttat tggacagtcc ggttggggtt gctacttatt ttttgctgtt 1380
atgaattatt tatacattcc agttatcttce tttttctacc ctgaaaccgce cggaagaagt 1440
ttggaggaaa tcgacatcat ctttgctaaa gcatacgagg atggcactca accatggaga 1500
gttgctaacc atttgcccaa gttatcccta caagaagtcg aagatcatgc caatgcattg 1560
ggctcttatg acgacgaaat ggaaaaagag gactttggtg aagatagagt agaagacacc 1620
tataaccaaa ttaacggcga taattcgtct agttcttcaa acatcaaaaa tgaagataca 1680

gtgaacgata aagcaaattt tgagggttga 1710

<210> SEQ ID NO 435

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 435

gcctttgaaa ttcgataatt 20

<210> SEQ ID NO 436

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 436

cagtgactgg ttctgcttat 20

<210> SEQ ID NO 437

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 437

taccgcaact tcttaccegt 20

<210> SEQ ID NO 438

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 438

gaagcccgte atagatgcga 20

<210> SEQ ID NO 439

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1
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<400> SEQUENCE:

tcaacccttyg gtegtatcca

439

<210> SEQ ID NO 440

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE:

gttgaactgt ttaccagtaa

440

<210> SEQ ID NO 441

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE:

tgtctgtcat gatcgecatt

441

<210> SEQ ID NO 442

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE:

gaacctgcega aacaacctaa

442

<210> SEQ ID NO 443

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE:

ttcaccgcag aacataacga

443

<210> SEQ ID NO 444

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE:

tacggaaccce atcaggatta

444

<210> SEQ ID NO 445

<211> LENGTH:

20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE:

cacgaaatgc gcatgtagaa

445

<210> SEQ ID NO 446

<211> LENGTH:

20

20

20

20

20

20

20

20
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<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 446

tcecgatgata aactggcecta 20

<210> SEQ ID NO 447

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 447

ttctgattge caaacgggaa 20

<210> SEQ ID NO 448

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 448

gcaaccctet attttcagcet 20

<210> SEQ ID NO 449

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 449

gcaattgtgg aaccttctaa 20

<210> SEQ ID NO 450

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 450

caacccaaaa tcaatccaat 20

<210> SEQ ID NO 451

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 451

cactgaacag aactgttggt 20

<210> SEQ ID NO 452

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 452
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caggaagaga gcaaaaacga

<210> SEQ ID NO 453

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 453

gtggcgatte aggtagttta

<210> SEQ ID NO 454

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 454

cttetgtteg actttgagaa

<210> SEQ ID NO 455

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 455

ctgttataac ttcctcatca

<210> SEQ ID NO 456

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 456

gttaacagca tcgtgaagca

<210> SEQ ID NO 457

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 457

acagtgaatyg tttctegtgt

<210> SEQ ID NO 458

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 458
ggacctgect ctggagaaca
<210> SEQ ID NO 459
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 459

caatcaaagc cctctgaaga

<210> SEQ ID NO 460

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 460

gcagcgttac aaccagtaaa

<210> SEQ ID NO 461

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 461

gaataataca gtagagtagt

<210> SEQ ID NO 462

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 462

ccccacctat gatcattgat

<210> SEQ ID NO 463

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 463

aatagtagat aaggcgtaga

<210> SEQ ID NO 464

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 464

agcttacgte tacctagett

<210> SEQ ID NO 465

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 465

ttgacctgtyg gcacctaata

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 466

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 466

gaccaagcat gcaaatgtaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 467

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 467

gcacctettyg cgttttettt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 468

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 468

ccaaagaatyg taatgaacaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 469

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 469

tggtgggtat atccatggta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 470

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 470

cgtttgttga tgcacgaact

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 471

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 471

ccgcaaagtt acacaaccaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 472

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

20

20

20

20

20

20
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<400> SEQUENCE: 472

caaccggact gtccaataaa

<210> SEQ ID NO 473

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 473

aattcataac agcaaaaaat

<210> SEQ ID NO 474

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 474

tcagggtaga aaaagaagat

<210> SEQ ID NO 475

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 475

gatgatgtcg atttccteca

<210> SEQ ID NO 476

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 476

agtgccatce tecgtatgett

<210> SEQ ID NO 477

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 477

ggataacttyg ggcaaatggt

<210> SEQ ID NO 478

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Probe for STL1

<400> SEQUENCE: 478

cgtcataaga gcccaatgea

<210> SEQ ID NO 479

20

20

20

20

20

20

20
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<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 479

ccaaagtcct ctttttecat

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 480

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 480

ttataggtgt cttctactet

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 481

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 481

ctagacgaat tatcgeegtt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 482

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe for STL1

SEQUENCE: 482

cgttcactgt atcttcattt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 483

LENGTH: 80

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: repeated 3'-UTR multimer sequence

SEQUENCE: 483

tcgacgegga gaccacgete ggettgtett tegegegeaa tgcgacgcac geggatagtt

agctgeggeyg acgaggcacc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 484

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: probe for 3'-UTR

SEQUENCE: 484

gagcegtggte tcegegtega

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 485

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: probe for 3'-UTR

20

20

20

20

60

80

20
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<400> SEQUENCE: 485

ttgcgcegega aagacaagcec

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 486

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: probe for 3'-UTR
<400>

SEQUENCE: 486

aactatccge gtgegtegea

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 487

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: probe for 3'-UTR
<400>

SEQUENCE: 487

ggtgcctegt cgecgcaget

20

20

20

The invention claimed is:
1. A method for detecting individual RNA molecules
containing a first target sequence in a fixed and permeabi-
lized cell, said first target sequence including at least 12
different non-overlapping probe-binding regions 7-40
nucleotides long, comprising
providing a first set of hybridization probes consisting of
DNA, RNA or a mixture of DNA and RNA free of
non-natural nucleotides that increase binding affinity of
probes, that are complementary to the probe-binding
regions of said first target sequence and that are singly
labeled with the same first fluorophore, said first set
containing at least twelve different non-overlapping
hybridization probes that have sequences complemen-
tary to the at least 12 different probe-binding regions of
said first target sequence respectively;
fixing and permeabilizing the cell;
probing said molecules in the fixed, permeabilized cell
with an excess of the first set of hybridization probes,
whereby individual RNA molecules in the cell are
rendered sufficiently fluorescent to be seen as spots of
said first fluorophore in fluorescence microscopy;

washing said cell to remove unbound probes; and

detecting said spots of the first fluorophore by fluores-
cence microscopy, wherein the first set of hybridization
probes are 7-30 nucleotides in length.

2. The method of claim 1 wherein the RNA molecules are
mRNA molecules.

3. The method of claim 1 wherein the step of detection
includes counting said spots.

4. The method of claim 1 wherein said first target
sequence includes at least 30 probe-binding regions and said
first set of probes includes at least 30 different probes.

5. The method of claim 4 wherein the RNA molecules
contain a second target sequence having at least 30 different
non-overlapping probe-binding regions 7-40 nucleotides
long, wherein the step of providing includes providing a
second set of hybridization probes that are complementary
to the probe-binding regions of the second target sequence,
are 7-30 nucleotides in length, and are each singly labeled

40

45

50

55

with the same second fluorophore distinguishable from said
first fluorophore, said second set containing at least 30
different non-overlapping hybridization probes that have
sequences complementary to the at least 30 different probe-
binding regions of the second target sequence, respectively;
wherein the step of probing includes probing said molecules
with an excess of the second set of hybridization probes,
whereby individual RNA molecules in the cell are rendered
sufficiently fluorescent to be seen as spots in fluorescence
microscopy; and wherein the step of detecting includes
detecting spots of said second fluorophore by fluorescence
microscopy.

6. The method of claim 1 wherein said first target
sequence includes 40-60 different probe-binding regions and
said first set of probes consists of 40-60 different probes.

7. The method of claim 2 wherein said first target
sequence is a coding sequence.

8. The method of claim 1 wherein the step of detecting
includes imaging to show said spots of the first fluorophore,
processing the image to enhance the spots, and detecting the
spots utilizing a selected intensity threshold at which the
number of spots is insensitive to threshold value.

9. The method of claim 8 wherein the selected intensity
threshold is obtained by filtering the images, counting spots
for each of a plurality of intensity thresholds, determining a
plateau region for the total number of spots as a function of
intensity threshold, at which the total number of spots is
relatively insensitive to the threshold, and selecting the
intensity threshold from within the plateau region.

10. The method of claim 9 wherein filtering the images
comprises filtering a 3-D stack of 2-D images.

11. The method of claim 10 wherein filtering utilizes a
three-dimensional linear Laplacian of Gaussian filter.

12. The method of claim 8 wherein detecting is quanti-
tative.

13. The method of claim 1 wherein the RN A molecules
contain a second target sequence having at least 12 different
non-overlapping probe-binding regions 7-40 nucleotides
long, wherein the step of providing includes providing a
second set of hybridization probes that are complementary
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to the probe-binding regions of the second target sequence,
are 7-30 nucleotides in length, and are each singly labeled
with the same second fluorophore distinguishable from the
first fluorophore, said second set containing at least twelve
different non-overlapping hybridization probes that have
sequences complementary to the at least 12 different probe-
binding regions of the second target sequence, respectively;
wherein the step of probing includes probing said molecules
with an excess of the second set of hybridization probes,
whereby individual RNA molecules in the cell are rendered
sufficiently fluorescent to be seen as spots in fluorescence
microscopy; and wherein the step of detecting includes
detecting said spots of said second fluorophore by fluores-
cence microscopy.

14. A method for determining whether a test compound
affects an amount of distribution in a cell of a first RNA
target sequence having at least 12 different non-overlapping
probe-binding regions 7-40 nucleotides long, comprising

incubating the cell with the test compound for a time

sufficient to elicit a response;

fixing and permeabilizing the cell;

immersing said permeabilized cell in a hybridization

solution containing an excess of a first set of at least
twelve different non-overlapping hybridization probes
consisting of DNA, RNA or a mixture of DNA and
RNA free of non-natural nucleotides, that are 7-30
nucleotides long, that have sequences complementary
to said first target sequence, and that are each singly

10

15

20

25

180

labeled with the same first fluorophore, said at least
twelve different non-overlapping hybridization probes
are complementary to the at least 12 different probe-
binding regions of the first target sequence, respec-
tively, whereby individual RNA molecules in the cell
are rendered sufficiently fluorescent to be seen as spots
in fluorescence microscopy;

washing said cell to remove unbound probes;

detecting an amount of a distribution of said spots of the

first fluorophore; and

comparing said amount or said distribution with that

obtained from a control cell similarly treated but with-
out the test compound.

15. The method according to claim 14 wherein said first
target sequence includes at least 30 different probe-binding
regions and said first set of probes includes at least 30
different probes.

16. The method according to claim 14 wherein the first
target sequence is an mRNA sequence.

17. The method of claim 14 wherein the step of detecting
includes imaging to show said spots of the first fluorophore,
processing the image to enhance the spots, and analyzing the
enhanced spots utilizing an intensity threshold at which the
number of spots is insensitive to threshold value.

18. The method of claim 17 wherein the step of detection
includes counting said spots corresponding to single mol-
ecules of the RNA to obtain a gene expression profile.

#* #* #* #* #*





