Lexicon Genetics Incorporated — Genentech Project Materials

Genentech ID: UNQ3079 Date of Submission: 12/20/04
Lexicon Contract Name: | DNA062 Mutation Type: Standard Knock out
LexVision Name: SEC463N1 O Conditional
. ENSMUST00000027582, . .
Reference accessions: AB041649 Is this gene X-linked? No.

Required Materials: [0 pKOS clone DNA(s) 23,56
[ Target Vector DNA  56-TV
[ Targeted ES Cell DNA 1A1
] Genomic Map

Southern Blot Analysis:
External/Internal Probe Strategies

5’ External 3’ External
Name of Probe: 20+21 24+25
Restriction Enzyme for Genomic Digest: Avrll Hindl11
Predicted Wild-type Band (kb): 14.1 6.4
Predicted Mutant Band (kb): 10.1 10.6
Probe Size: 286 bp 219 bp




PCR Strategies:

For standard knockouts, give wildtype and mutant-specific strategies

For conditionals, give 5’ loxP and cre-excision strategies

Wild type-specific (absent in targeted allele)

Mutation-specific product (absent in wt)

5’ Primer Name: 7 5’ Primer Name: Neo3A
3’ Primer Name: 8 3’ Primer Name: 17
Predicted Wild-type Band (bp): 425 bp Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 552 bp

5’ loxP strategy

Distinguish Cre-excised and wt

5’ Primer Name:

5’ Primer Name:

3’ Primer Name:

3’ Primer Name:

Predicted Wild-type Band (bp):

Predicted Wild-type Band (bp):

Predicted mutant band (bp)

Predicted mutant band (bp)

Primer sequences:

Southern probes

20 5 -GGAGTGGCATCCATTTGAGA
21 5 -CTAGTCCAGGTCCCATACAGT
24 5 -GCTATAGACCAGTCAGCTTG
25 5 -GCTGGTTGAAGTATAGGCTC

PCR Genotyping

7 5’ - GAGCAGGGATACTTAGCATC

8 5’ - CTCTGCATCCTGATGTTCAG

17 5’ - GACATTGCTCACAGGCTACTG
Neo3A 5 - GCAGCGCATCGCCTTCTATC




Genomic Sequence Deleted:

GCCCGCTCCCGGCCCTGCCGATCCGGGAGGATGTGGGTTCTCGGCATCGCAGCAACTTTTTGCGGATTGTTCTGGCTTC
CAGGTAAGAAGATGAAGAGGCCAGCTGCCTGGCCAGACACGCTCCTGCTATCTCGCCAAGCGTCCCTGCTCTCAGCCC
CAGTGCGCCCAGCTGTGGTTCGCGCTGCGCTGGGGCTACCCAGCGGGAGTTTGGTGCTGGAAACTGAGACCAAAGGCG
CTAGACTGGGACGCTCTCCAAGTCCCGCGCTGCAGGAGAGCCGAGAGCGGCAGATTGGCGCGACTCTTGGCTGCAGCT
GCGTGGGGTACACAGTCGGGGATACAGAGCTGGGATTGGGGAGGGTCCTTGAGTTGGGCGAGACAGGAAAAGGAGCG
ACAAGCCTCCAACCTAGTCAAGTTACCCAGTGTTTGTGGCCACCCAAGGGAGCGGCGACGCTGACAGGTGAGCGACTC
GCCGGACAATCCTCTGCTGGGGGCGGGGGAGCAGCCCTYCCGGACTGAGTGAGCTAGCTGTGCTCTTCCTGYGATCGG
TAGGGTGTTAGGAAGGGGCATGCGGCCCAAAGAGAAGCTCCCAGATCAGAGGAGAGCAACCAGGAAAATATGGTAAG
TAACTGCTCCTGATCGCGGACTCTAAGCTATCAGAATTTTTTTCCAACAGCCATGTTTTTCAAAAAAAAAGGGGTAACA
AGACAGGTCTAAAAGGGCTGCATTGTGGCGGTCCCTAAGCAGACGCGCACATCCAATGCAGGCTCTCTCTCATTACACC
CTCTCCAACCCTCAGCAGCAGCTGCCCCTGTCGCTGATCACAGGGACCCTGAGCTGGAGGACTGAGCAGGGATACTTA
GCATCCAGCACCTCCCCCCAGGTTGCAGGGTGGTCTCCAGGAAGCATCAGAGCCTCAGCCCATGAACGCTGACTTACA
AGATTAAATAAATAAAACCGAAAACGCGTCAGCCAATGCAATTATGAACGGTGCCAAAATAGTAATTAACCAATTTGT
AGCCAATTAGTAATTAGGCTCAGACAGGAGCTGAAGCTTGTACCCCACTACTTTGATCTGGGATTTGAACTCTCACCGG
TCTCTTTGCAACTTCTTGCGGAAAGGCCAGAGGGGTGTTACAGGAGCTGTTTGTGTCTAGAGAAGAAATGTAGGGTCTC
TGGCAGGGCTTTATCCTCCTAGACCCTGGGAACTGATGCCGCCGCCCCCTGCTGGCTTCAGGCACCTCCAGCCTTCCTG
AACATCAGGATGCAGAGCCCAGAAGCCCTTGTTGTCTGGGGCAGTACACGGTGATACCGGCCAGCCAGGATGTGCTCT
GTGCAAGCCAGATCTTAACCAGTGTTTCTGAACCCCACCGCATCTGTCCCACAGGGCTGGCGCTGCAAATTCAGTGCTA
CCAGTGTGAAGAATTCCAGCTGAACAACGATTGCTCATCCCCTGAGTTCATCGTAAATTGCACCGTGAACGTTCAAGAC
ATGTGTCAGAAAGAAGTGATGGAGCAAAGTGCTGGTAAGATACTCTTTCCCCCTCCGACCCCCA

Genomic Locus: (The deleted sequence represents nt 4927-6478 in the sequence below. KOS56 used to generate the FTV
represents nt 134-9034 in the contig below.)

CAACATTTTTGAAATGACCATGACAAAAAAAAAATGACCATTTTTTCCCTTTTTTACTCTGAAGGGGATAGA
TTTAACAGAAGAAATAAAAGCCACCACCAGCAGCAGCACAAAGCAAGCTTAACACCAGATCCCTCTCTCTG
CTGTGCAGGGAAGCTTCCGCCCAGTAATTATTGAGCTGAGCCTCATCCTGAGCACTGGTCAGCAGGGACAA
TGTTCGAGATACACAAGGAACGAGTTCTGACCTTGTATTCCTGGAATCTTGTTAGCAGTATTGTTTCTGTTTT
GTATATTATATATCCAGATAGCTCTAGAGAAGTTTTGACTTCTGGCTACAGTGAATAAAGTCCGAGTCAATA
GACACATTAAATACCCTAAGTTGTGTATGTGTGCTGGTAGAGGCACGACGACAACTTAGAATGTCATTCTGG
CACTGTCCGGTCCACGTCATTTATTTGTTTTGCTTTTGATTTGGAATATGCTCTTTCTCTAAAGACAGGTTCTC
TCTGGCCTGGGACTCACCAAGTAGGCTGCACTGGCTGGCTACAGAGCCCAAAGAGCCTCTTTTTCTCTGCTT
CCACAGCACTTGCATTACTCTTGTGTACCACCACACTCATTTCTTTTAGATGGGTCCTGAGGATCAAACCCA
GGTCCTTATGCTTGCAACAAAGTAATATACTGACTGAACCATCTCCCCAGCTCTAGACACAAGTGTGAAAAT
GACAGTGTGTGTTGTTTAGAACTAAGACTATTGTATACCAACTACAAGGAAATAAAACTTAATAAAGTAAC
ACAAGGACCCAAAAGCTAAATCAAAATGAAACATTCAGTTTTTTGAAAGCCTAACAGAGTCCCTTAAGTAC
CTTTGACCTAGTGGAGGATTAACCTAACCAACCGGTGGTTCTTGTTATCATATTTAAGGCCCTGCTGCTGCTT
TTCCCTGAGATGGTGGGATTCATGCCTCTAGGGAGAATAGCTGATGGGGTCTGCTTTAGTGACTTGATGGCC
CTCACTCTTCTCATTACCTCGGTGTCCCTGCCTCCCATTGTCCTCTCCCCAACCTGAGCAGCTGCTTGATCCA
CTGAAGACACTCAAGCTCGCAGGGCACCTACAATGATTGCTTAGTATAACTACAGTATTTTATGAAATCCTG
AAGCGAAGTGTGAAGAAAATCACCTCCTTGGAATAAATTGGTATAGCTAGACCTTCTGGAAGGGAAGGTTT
CTAAAGTGCAAACCCGCTACTTGGTTTTAATGCCTCTAGCCCTTCTGCAATCTGTAGTCAATAGCTCTGAGCT
CTCCTTCAAATATCTCAGGTACCTAAAAGGGACAAAATTGAAACATGACAATATTCTTGACAAGCTTAATAT
GTACTTAAATTTTATGGCAATTTAACAGATTTTATGCCTTTTTTTCTCCCAAAAGACTATAACTTCTGGCTGA
AACTCAAGACATATCCCTTTTAGAAAAAGTACAAGGAGTATTTATTGAGAAAACAGAGGACTTTGAACTTT
TGATAAAGAAAAATAAGACACATTACCTGGGTAAATTTCAAATGGATCCATTTAAAATGAATTAAGTGGCA
CTTAACTGGTTTGCAAATTGGGGTCTATTTATCTCACTAAAATGATTAAAGTCTTGATTTATCCCTAAAATTA
GCTTTATTATTGCATTTAATTACACTAAAAGATTGTTAAGGACTTGTAGGTTCTCTCTGTCCCTTTAAACTGT
ACTTTATTCAGACAATAATTGAATATCAGATAGGATAAATTGATTTTTTTCCAAAGAATTATGTTTCTAATAT
TTTCCTCTTTTTTATTGCAGGAACCGAAACAAGTTGAAGAAACAAAAGAAGATCCTGAGAATAGATTATCTG
AAATTTCCCTGGAGTCATTCAATAAATTTAGCAGCAATACTGTGATTTTATTAGGAAAAGAGAAGTCTCCAA
GTGAGGTTGAAGGACAAAAGGAAGAGAAAGGCAAAAAGACAGAAGTGTCTTCGAGTAGCTCCGAACGGCC
TGGGGTGGACCGCGTGGAGTCTCTGAGTGACTCTCTGTATGACAGTTTCTCCTCTTGTGCAAGTCAAGCATC
CAACGAGGCCTAGAGGAGCATCCTTCAGTGAGACTCCTGCATGCATGGTGCACTAGGCAAACAGACTCCAG




AGAAGCTGATAGCCAGTATACCAGAGTTTACTTCTCTCGTGGACTGATAGAGATCGCCTCGACTTACTGTGT
TTTGAGAGGATTAAAAAGCAAAATATGATGGAGAATTCTCAATGTTTGCACTTTTTTGAGTATTTGTATAAA
AGCTGTACATTTTTT:GGGGGGG:AGAGAAATTATATTTGTAGGGGGAGAAAGATAGCAATAAAAAGAGTTG
GCGCCATGCTCTTGAAACGATGCATTAAGTTCTAGAAGTTGATAATATATTTTTTAAAAACCCCAGCTGAAG
ATTTTGTGAACATAATCATCTTGGTCCTCAACTCATTTGTGCATATACTGTCAATGGAAGCGTGGGGCAGGC
AGGAAAGCCAGAGGGGTGGAGGTCACCTGTTCTGAAGGTCTCTCTCGATTGGGTGGTCCACTTGCCACATT
GTCTCGAGGAAGATGTGATGATATGGGTGTTCTGTTGAAGAATTAGAGTGTGAGCACTGATTAGATGGCAC
CAGATGATGCGGAAGGGAGCAGATCTTAGCAGGCTTCACTCCCAACCTCTTCTATCCTCTCCATTGTATTTC
TCACAATTCTGAGTGTTTGCTGTTTTCTTTTTAAATTTCCCTGCTTTTTATATTATTATTAAAACCTGGGTACT
CTTTGCCATATCTTAAAAATAAATGAATGGTTGGTGCTATGAAACTTTCTTACTTTTTAATATCCGTTTTTTCT
ATTAAAGACTGTTTATATGGGAGGATAAATTCTATTTTAAAGGTTATGTGTATTTTTTCTAGACGTGAACTAT
TTATAATTCCTTCTGTACAGAAGCCTACAGACCAGGCAGACTAGAGCTATGTTTAGGATTTGTGTGGTTACC
TTAGAACACTTGTATCTTTATAGAGTATTGTATGACCAGTGTTATTGTATTTGTGCAATTTGTTGTATTTGGA
TTTCATTACCTTAAATTCAAGCTGCGTGTAAAGTATCCTCCTTGTCTTTAGAAAAAATTCTTTTGTTTCATTTC
ATTTTGGAATAAAGGTCTTATCACAATTACACCCTATAAGAGCAGAAAAGAACTTTGTTCAGGGAGAGGTT
GGTCCCGTGATTATTATAATTACGTCTCACGCTTGCTCTGTGGAGAGGGTTCCCTGAAAGAATAAATAAGCC
AACCCTCTTGCTACTGTAATAGTAATTCGAACAATTGTTAAGATCCACACTTCAGACAAGCGAGTAATGGTC
AAAGCATCCTCGTCTCCCCAAGGAGTTAACCAGCTAGAAATGAGGGGGAGGGGTGGGGGAGAATGAGCCT
GAGGCAGCTATGGAMSGATCTCTGCAAAGGAATTACAAGAAAGTCATTTATGCCTCTTTCAAACCTGCTCTG
CTGGCAGGGTAGGGACATAAATGATCACATCCCAGCTGAGAGACCACTTCCCCTCGGGAGACCTCACAGGA
GAGGGGTGATGCTTAGCCACGGGTTTCCACCGAATCTCCCAAATCCCAAATCAGGGGTGGGGGTGGGTGGA
AATGCGCGGGGGTTGTGGGCGGGGGCACCAAGAGCTGCGACTGCCTGCTCTGTGCACAGCACAGTCTTCCA
CAAAGCTCCACCAGGAAGGCAAAATAACACCGTGGTGTCCCGGGAATACGCAAGGTGGGTCACTTAGAATT
GTYAGAAAGGGGAGTAGTGGAGGAGGGAGGCAGCCTATGGCCRATTGGCCATGCTTTAGCGCTGTAAGGA
GTGTATACCCATAGCTGGTGGCTTGGGGGAGCAGTCAGACCCATTTGCTTTTCAGTGAGAGCACAGATCCG
GGTGTCCACTCCCCCAAGTAGCTTTATTTCTGGGCTAGGAGACCGAGGCTGAGTCAATGCATCCCCCTGCGG
TGCATGCAAGCAGGTGAGGAGATGGTGGTTGGGCTAAGCGAGCTAGCTGCGGTAGGGTCACCACCGTACTC
GCAGGCATTCTGCCGGAAGACCCAGGTGGCCAGTGAGGTGGGTTTCTCTCAGGAAGAGGCGCGGCTGCGTC
GGACACCCCAGGGAACTCGCTGCGCCGCAACTTTGCCAGGTGCTCAGAAACAGCCCTTCGCTTTATCCAGG
GCAGTCACCCAGAGGGCCAGGGGGCAGCGAGTGATAGAAGACGCCAGGCTGGGTGGGCGAGACCCAATTG
CAAGGGTACTGTTAGCACCGAAAGGGAACATAAAACCTGGAAGGGAAGGGTATCGCAGCCTAGCACTCGG
GTCTCCGAGTTCGCATAGGACAGGTCCTGATGGCACCTGCTGCGCCCTAGTCACCTCCTTATTCCTAACCTCT
GTCAACACTACTCCCGAGCCCAGCAGGCGCTCCTTTCCAAGGAACTAGAGGAGGTAGGCTAAAAGGGTGGC
AGAAAGGGGTGGGGACAGTAGAGAGACAGTCCCAGCCTTCCCCGCCCTCCACCCCCACCACAACTCAGCAG
CCGTCACGTGGTACCCGGAGTGGGAGGGGTGGGGGCAGAAGAGGCGAGACTTTTTTGGGTGCTCCGGATCG
CCAGTAGTTCTTCAAGCCTCAGCAKCCAACTCCTCCGGAGGCGCTGCGCTCCGCCCCAGGGAGCGCGAATC
CAAGGAGCCTGGGACCAGCCTCTGGGAGCCCCCGGCGCGGGCGATGCGGGLCGCCGCGGGCGACACCTGCG
GCTCCTCTCGGTGGCAGCCGTCGCTTGGGCGGCAGCAGCGCGAGCCTCGGCAGCCTCGGCAGCTACTGTCG
CCGCGGCCAGAACAGCCTCCGCTGCGGTCGTGGTCTCTGATGCTCTTGCCCGCTCCCGGCCCTGCCGATCCG
GGAGGATGTGGGTTCTCGGCATCGCAGCAACTTTTTGCGGATTGTTCTGGCTTCCAGGTAAGAAGATGAAG
AGGCCAGCTGCCTGGCCAGACACGCTCCTGCTATCTCGCCAAGCGTCCCTGCTCTCAGCCCCAGTGCGCCCA
GCTGTGGTTCGCGCTGCGCTGGGGCTACCCAGCGGGAGTTTGGTGCTGGAAACTGAGACCAAAGGCGCTAG
ACTGGGACGCTCTCCAAGTCCCGCGCTGCAGGAGAGCCGAGAGCGGCAGATTGGCGCGACTCTTGGCTGCA
GCTGCGTGGGGTACACAGTCGGGGATACAGAGCTGGGATTGGGGAGGGTCCTTGAGTTGGGCGAGACAGG
AAAAGGAGCGACAAGCCTCCAACCTAGTCAAGTTACCCAGTGTTTGTGGCCACCCAAGGGAGCGGCGACGC
TGACAGGTGAGCGACTCGCCGGACAATCCTCTGCTGGGGGCGGGGGAGCAGCCCTCCCGGACTGAGTGAGC
TAGCTGTGCTCTTCCTGTGATCGGTAGGGTGTTAGGAAGGGGCATGCGGCCCAAAGAGAAGCTCCCAGATC
AGAGGAGAGCAACCAGGAAAATATGGTAAGTAACTGCTCCTGATCGCGGACTCTAAGCTATCAGAATTTTT
TTCCAACAGCCATGTTTTTCAAAAAAAAAGGGGTAACAAGACAGGTCTAAAAGGGCTGCATTGTGGCGGTC
CCTAAGCAGACGCGCACATCCAATGCAGGCTCTCTCTCATTACACCCTCTCCAACCCTCAGCAGCAGCTGCC
CCTGTCGCTGATCACAGGGACCCTGAGCTGGAGGACTGAGCAGGGATACTTAGCATCCAGCACCTCCCCCC
AGGTTGCAGGGTGGTCTCCAGGAAGCATCAGAGCCTCAGCCCATGAACGCTGACTTACAAGATTAAATAAA
TAAAACCGAAAACGCGTCAGCCAATGCAATTATGAACGGTGCCAAAATAGTAATTAACCAATTTGTAGCCA
ATTAGTAATTAGGCTCAGACAGGAGCTGAAGCTTGTACCCCACTACTTTGATCTGGGATTTGAACTCTCACC




GGTCTCTTTGCAACTTCTTGCGGAAAGGCCAGAGGGGTGTTACAGGAGCTGTTTGTGTCTAGAGAAGAAAT
GTAGGGTCTCTGGCAGGGCTTTATCCTCCTAGACCCTGGGAACTGATGCCGCCGCCCCCTGCTGGLCTTCAGG
CACCTCCAGCCTTCCTGAACATCAGGATGCAGAGCCCAGAAGCCCTTGTTGTCTGGGGCAGTACACGGTGA
TACCGGCCAGCCAGGATGTGCTCTGTGCAAGCCAGATCTTAACCAGTGTTTCTGAACCCCACCGCATCTGTC
CCACAGGGCTGGCGCTGCAAATTCAGTGCTACCAGTGTGAAGAATTCCAGCTGAACAACGATTGCTCATCC
CCTGAGTTCATCGTAAATTGCACCGTGAACGTTCAAGACATGTGTCAGAAAGAAGTGATGGAGCAAAGTGC
TGGTAAGATACTCTTTCCCCCTCCGACCCCCATGGAAGGCTGGGAAAGGAGGGTATTAAATTACAGTTAAA
GATCCTGACTGATGTAACACACATGCTACTGTGTGTTACACATGCACTTGGGCACACACACACACACACAC
ACACACACACACACACACACATATACACTCACTGGTTAGCACAGATGTACTTTTTACAGTTCTGGGGAAATG
AAGAGTTGGAAGTTACTTTAAACTCATTAGGGTTAATTGCCAGGGCTTCTTCCCAGGGGACTCCTGAGAAGT
TATTATAAATCAGTAGCTTTCCTTTATTTTTATTTTTATTTTTTATTTACGCCTTTCACCTTCCTGGACTAAAA
AGCTGATGGGGCAGTGAAAACAATATATGGATAACTGCCCCGGCTCCAGCAGCTTGACAGTAGCCTGTGAG
CAATGTCAGACTGAAATATGAAGCTACTTGAAGTTCCCAGAGGTCAGAACTTGAAAAATGTGTTTTGTCATA
GCGCCACACCATATTTCTTTGAAGAACGCTATAGGATCTTTATTTAATTTTAGAACTAATGCATCAAATTCC
AAGCACAAATTGCCAAGATCTTCCACAGGAAGGATACCCCCACCCCCACCCCATACCCTAGCTATTTAGCTA
CTAGCTAGCCAAGTCAAGAGACTGTATGTCGTACAGCTGAAGAAGGGAGTTAGCTGGAACCGACTTCACTC
TAGCTAGTAAGTCTTGAAAGGTAGAATCCCATCCACTCAGGAGTTAAAATTAAAAACTCACCCCAAAGTGG
CACCAGACATTTGAGAAAATAAATGAGCTGCTGCTTCAATTCCAAGGTCAAATAGAGACTTGGCTATTTAA
AGGTTGCTGAAAGCAAAGGAAATACCATCTTGGGGATGAATGACATTGGGTGAGTCTTATTACTTTTTAGTC
CAACAAGGTGCCCATGGAGCTCCACAGCTCATTAGAGCAATCGAGTCCCCTTAACTCCCTGGCAGAACAAC
AATGGATAGAAGCTAGCACTGAAGACAGAACCATGGAGAAGCAACTTCTCCTGGTTAGGGAATGGAAGTA
TATTGTTGTTAACTTCTTAGTTGCTTAAGGAACCTATCTGACAGCTCTCTATAGGACTGAGCAATGATGTGA
GGGGGTGTGTGTATTCTTTTTTCATGTGTATGTGTGTGTGATATGCATGTATGTATGCAAACATGTTCATAGT
TGTTGGTACATGAGTATATATAGGTACCTGTTATGTGTACATGATATTCATGCCAATATAAGATGCACCTTT
GCATGTGTAGAGACAAGAGGTTGATATCCATATCTTCCTTGCTTATATATATTGAGGCAGAGTCTTTTACTT
GAACCCGGAGAACTCACCAATTCTAACTAGACAACTTGGTCC:AAAAAATCTCAGATCTCTGCCTCCAAGGC
TGAGCTTATAAGCAGGCATCGCCTCATCAATCCTGCTGACATTTACATGTGTGCTTGGCATCCAGACTCTAG
TCCTCACACTTACCTGGAAGCACTTCCCCCGCCGTGCTATCTCTCCAGACCCTTTGTATGTGGCTGTTCTTTG
TAGTACATTATTGGCTGGAGTGTATTTTTAAAAAATGCTATTCTGGGAAGTCTAAGATGTAACTGCTCTCAA
ACATAATGTATCCTCCAAAACCTAGAGAGCATTGTTGGAGCATCTGCTACTCCTGTTATTTAATGCAGGAGG
ACAACACAAAACTTAGTGATGATACTGTAACCAAGATGGATGTGAATGGTTTTGATGAGTGATTTTCTTTGC
ACTGTATTTTAACTGAGCCAAACATCTTCTGGCCTTCCAATACCTTCCATGAAATAGGCTTGAAGCAGACAC
GATGGAAGGTGTTAGCACGCCTTCAGAACTTCCTCAGAATCCTCAAGGCCACCGCTCACCTGGAGGCTGGG
CTTCACAACCAGGGCTGTTGTGATCAAGGAAAGGAGTTACTCGGGAGAACACTTCCAAGAAACACTGCTTT
TTGTCCATGTGTTCATCCAAGATGACAGCCACAAACTCCCTTTTCGTCTTACTGTAGCCTCTTCTCCAAACTA
TACTGTAGAAAAGACCTCATAACTTCCACATTACCCACAGAAAGCATCCAGACAGGCAATCCTGAAGCAAG
TCTTTGGTTTAGGTTGCTTGTTTTCTAGTGACACATGTCACTAGAAAGGTGTCGATGGCCACAGGTTAGAGG
ACATAAGCCGCAGGTCAAAAGGTGAGGAAAAACTATCACACAGCAATGCCAACCTTTTTTCCTTCTTTTGGT
GAGAACGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTGAGACAGAGAGACAGAGAAAGGAAATGCAT
GTGATATATATCTATATCTATATCATCTATATCTATATCTATCTATATCTAT .CTATATCTGCATGTGTGTATA
TACACAACACAGATACATATGCAAAGGTGCACACACTCAAGCAGGAGCAGGTGGGGGCCAGGAAGGCATC
CAGCTCTCTCTCCCCATTTCCCTTTAAGACATGGATTCTCACTGATCCTGGCCAGCAGCAAGCCCCAGAGAT
CCTCTTGTCTCCTCTATCCTCCATAGTGTTGTGGCCATACCTAACTTTTTTTTTTTAACATGGATGAATGCTGG
GATTCTTCATGATTGTTCTGCAAACGCTTTTATTCACTATTCTCTAGTATTTWCAATGGACTGACCACCTAGG
CAAAACTGGCTGTCTTCAGTCTGTGTCCATGACCTCTGCTTGCAACAACTGCAGCTGTGCAGTGCCTGCTTG
TGACACTGGGCATCTGTACTCACCAGCCACCTAGGAACGCCGGGATCAAGTAAATGGCCACTCTAACTCAC
TTGCTAAATAGCCCAAACTGAGTTTTAGTTTCATCCTTTGTATAAACTTCTAAAAGCTACATTTATTTATTTG
AGGTGGGGGTGGTGATTGCACACATAGCACAGCTTACATGTGGAGGTCAGAGGTCAGAGGACAACTTTCAA
GAACTGGTTTTCCATCATTCTCCATTCCATCATTCTCCATTCCATCATTTTCCCCTGGGAATGTGGGTCCAGG
ACATAACCTTAACCTTGGTATCAAAACAAACAAACAAACAAACAAACAAACCAGAAGCAATTAATGAATC
CAAAGGGAAAACCAGTTAAGAGGTGTTTCTTAGTTTCTCTTTGTTTGTTTCCTGTTGCTGTAACAAAGTAGTC
TAACAAAAGGAACTTCATGGCGAGTTTAGTTTTAGCTCAAAGTTCAAGGCTCTGTCAAGAAGGACATAGTC
CCAGCAGCAGGAGCCTGAGGGAACCGGTATTATCACACGAACTCAGGAACAAAGTAAGGCTGCAAGCTCC
AGTGTCCATAGCCCCTCTCCTGTAAGACTCCAGTCAGAGAACAGCCGTGCACATGACAAAGGTGAGTCTGC




CCATGTAAAGTAAGGCAAAGATAATTCCCGCACAGACATGCCCTTTTTCTCCTGGTGTCAAGTTGGCAACAC
TAACCATCATACTAGCTGTAAATAGATGCAAGGCAAATGTGCTCACTGTTGATCGTGGTGGTTTTGTTTGCT
TGTTTGGTTGTTTGGTCACTTGGTTGAGTTCTTTTTACTTTGTTTCGTTATTCATTTTGTTTTCTTGGGTTTTGG
GTTTATTTGATTTGGTTTTGGTGTTTTGCTTTGTTTCGTTTTTGTTTTTCCACAGCAGAAAGCAATGTCCTGGG
ACTGAAATCTTGAAGACATCTCATATTAAATTTCGTGTAATTGCTATAGACCAGTCAGCTTGATTTTTTTTTT
TTAACCAACAAGGATGGAGAGGAAGTTTGGTTGCTAAGTGACCACAATATAATAAAAATCCTGGCAGCATG
AGCTAACTTTCACTGTATGCACTATCTGGCTCATCCCTTAGCACTAGCCTCATAGTATCTCATGAAATGTAAT
AGCTCTATTCATAATGACCAATTATGAGCCTATACTTCAACCAGCTGACTCCGGTTCCACTCTTTGTCAACTT
CACCCTCAAGAAAGAACATAGTGCCTGTTAGGTGGTGCCGACAGGAATCAAAGCCAAACTGGTTCAGAATG
TAGCCTGTGCTGAGATTCTTGGTGCAGCAGAGCTGAAAATGCCCGTCTTTCCTAAGAGCATCTAGGTATCTT
CCTGAAGTTCTGCTGAATGTGATAGCCCTCTTCCCCTTGAGGATGCTTATTCTGTGTATCCCTGTTCTGTGAG
GCCATGAGTCTTGTCTCAGCTCTCCGAGAGGCTCTGGGATGCTCCCCACTGAATTGCTAATTTGGAGCATCC
TTTGTATGTTATAGAGATACAGAGGAAGATCTTTAAAAAGTTATATGCCTGACCCCAAGTCCACTAACCCAT
TGTTACCAGGTGGCTCTCACTTCCCTGGCCAAACACATTTGCTGCAGTGCCACCTGCCAGCCTCTGGCAGAG
GGAAATGTAAAAACACGCACTCCCAGAGAGCTGACACTGGGAAAGTTCTAAGGACTAAGATGATTTTTTTT
TTTTTAATGTCTGT

Selection Cassette:

GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCLCLLeeececeececce
CTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATAT
GTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGC
ATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCT
CTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGA
CAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACG
TTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGAT
GCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCG
AGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGC
TTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTA
ATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGLCCCTTCCC
AACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGC
TGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGAT
GCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACG
GGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT
GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCG
TCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGT
GACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCAT
AAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGA
AACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATC
GCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGT
GCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGC
ATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAAC
AACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGC
CTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCC
GCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGA
TCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCT
GTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCC
GATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTT
CGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGT
TTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGAT
CAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCC
GAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAG



CAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGT
TCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAA
GTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGC
CGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA
GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCG
CATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCA
GGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGT
GCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTG
GAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGG
TGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGG
ATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG
GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAA
AACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCG
TACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCG
CGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGC
TGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGG
AGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAA
ATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAA
CACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCC
CGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTT
CTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATG
GTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
GTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
AACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGT
CCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGC
CATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTG
TCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACG
ACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGA
AGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAAT
GCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAG
CACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCA
GCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGC
CTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGC
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTT
CTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAA
TTCCTCGAGGGCGCGCC

Targeted Locus:

CAACATTTTTGAAATGACCATGACAAAAAAAAAATGACCATTTTTTCCCTTTTTTACTCTGAAGGGGATAGA
TTTAACAGAAGAAATAAAAGCCACCACCAGCAGCAGCACAAAGCAAGCTTAACACCAGATCCCTCTCTCTG
CTGTGCAGGGAAGCTTCCGCCCAGTAATTATTGAGCTGAGCCTCATCCTGAGCACTGGTCAGCAGGGACAA
TGTTCGAGATACACAAGGAACGAGTTCTGACCTTGTATTCCTGGAATCTTGTTAGCAGTATTGTTTCTGTTTT
GTATATTATATATCCAGATAGCTCTAGAGAAGTTTTGACTTCTGGCTACAGTGAATAAAGTCCGAGTCAATA
GACACATTAAATACCCTAAGTTGTGTATGTGTGCTGGTAGAGGCACGACGACAACTTAGAATGTCATTCTGG
CACTGTCCGGTCCACGTCATTTATTTGTTTTGCTTTTGATTTGGAATATGCTCTTTCTCTAAAGACAGGTTCTC
TCTGGCCTGGGACTCACCAAGTAGGCTGCACTGGCTGGCTACAGAGCCCAAAGAGCCTCTTTTTCTCTGCTT
CCACAGCACTTGCATTACTCTTGTGTACCACCACACTCATTTCTTTTAGATGGGTCCTGAGGATCAAACCCA
GGTCCTTATGCTTGCAACAAAGTAATATACTGACTGAACCATCTCCCCAGCTCTAGACACAAGTGTGAAAAT
GACAGTGTGTGTTGTTTAGAACTAAGACTATTGTATACCAACTACAAGGAAATAAAACTTAATAAAGTAAC
ACAAGGACCCAAAAGCTAAATCAAAATGAAACATTCAGTTTTTTGAAAGCCTAACAGAGTCCCTTAAGTAC




CTTTGACCTAGTGGAGGATTAACCTAACCAACCGGTGGTTCTTGTTATCATATTTAAGGCCCTGCTGCTGCTT
TTCCCTGAGATGGTGGGATTCATGCCTCTAGGGAGAATAGCTGATGGGGTCTGCTTTAGTGACTTGATGGCC
CTCACTCTTCTCATTACCTCGGTGTCCCTGCCTCCCATTGTCCTCTCCCCAACCTGAGCAGCTGCTTGATCCA
CTGAAGACACTCAAGCTCGCAGGGCACCTACAATGATTGCTTAGTATAACTACAGTATTTTATGAAATCCTG
AAGCGAAGTGTGAAGAAAATCACCTCCTTGGAATAAATTGGTATAGCTAGACCTTCTGGAAGGGAAGGTTT
CTAAAGTGCAAACCCGCTACTTGGTTTTAATGCCTCTAGCCCTTCTGCAATCTGTAGTCAATAGCTCTGAGCT
CTCCTTCAAATATCTCAGGTACCTAAAAGGGACAAAATTGAAACATGACAATATTCTTGACAAGCTTAATAT
GTACTTAAATTTTATGGCAATTTAACAGATTTTATGCCTTTTTTTCTCCCAAAAGACTATAACTTCTGGCTGA
AACTCAAGACATATCCCTTTTAGAAAAAGTACAAGGAGTATTTATTGAGAAAACAGAGGACTTTGAACTTT
TGATAAAGAAAAATAAGACACATTACCTGGGTAAATTTCAAATGGATCCATTTAAAATGAATTAAGTGGCA
CTTAACTGGTTTGCAAATTGGGGTCTATTTATCTCACTAAAATGATTAAAGTCTTGATTTATCCCTAAAATTA
GCTTTATTATTGCATTTAATTACACTAAAAGATTGTTAAGGACTTGTAGGTTCTCTCTGTCCCTTTAAACTGT
ACTTTATTCAGACAATAATTGAATATCAGATAGGATAAATTGATTTTTTTCCAAAGAATTATGTTTCTAATAT
TTTCCTCTTTTTTATTGCAGGAACCGAAACAAGTTGAAGAAACAAAAGAAGATCCTGAGAATAGATTATCTG
AAATTTCCCTGGAGTCATTCAATAAATTTAGCAGCAATACTGTGATTTTATTAGGAAAAGAGAAGTCTCCAA
GTGAGGTTGAAGGACAAAAGGAAGAGAAAGGCAAAAAGACAGAAGTGTCTTCGAGTAGCTCCGAACGGCC
TGGGGTGGACCGCGTGGAGTCTCTGAGTGACTCTCTGTATGACAGTTTCTCCTCTTGTGCAAGTCAAGCATC
CAACGAGGCCTAGAGGAGCATCCTTCAGTGAGACTCCTGCATGCATGGTGCACTAGGCAAACAGACTCCAG
AGAAGCTGATAGCCAGTATACCAGAGTTTACTTCTCTCGTGGACTGATAGAGATCGCCTCGACTTACTGTGT
TTTGAGAGGATTAAAAAGCAAAATATGATGGAGAATTCTCAATGTTTGCACTTTTTTGAGTATTTGTATAAA
AGCTGTACATTTTTT:GGGGGGG:AGAGAAATTATATTTGTAGGGGGAGAAAGATAGCAATAAAAAGAGTTG
GCGCCATGCTCTTGAAACGATGCATTAAGTTCTAGAAGTTGATAATATATTTTTTAAAAACCCCAGCTGAAG
ATTTTGTGAACATAATCATCTTGGTCCTCAACTCATTTGTGCATATACTGTCAATGGAAGCGTGGGGCAGGC
AGGAAAGCCAGAGGGGTGGAGGTCACCTGTTCTGAAGGTCTCTCTCGATTGGGTGGTCCACTTGCCACATT
GTCTCGAGGAAGATGTGATGATATGGGTGTTCTGTTGAAGAATTAGAGTGTGAGCACTGATTAGATGGCAC
CAGATGATGCGGAAGGGAGCAGATCTTAGCAGGCTTCACTCCCAACCTCTTCTATCCTCTCCATTGTATTTC
TCACAATTCTGAGTGTTTGCTGTTTTCTTTTTAAATTTCCCTGCTTTTTATATTATTATTAAAACCTGGGTACT
CTTTGCCATATCTTAAAAATAAATGAATGGTTGGTGCTATGAAACTTTCTTACTTTTTAATATCCGTTTTTTCT
ATTAAAGACTGTTTATATGGGAGGATAAATTCTATTTTAAAGGTTATGTGTATTTTTTCTAGACGTGAACTAT
TTATAATTCCTTCTGTACAGAAGCCTACAGACCAGGCAGACTAGAGCTATGTTTAGGATTTGTGTGGTTACC
TTAGAACACTTGTATCTTTATAGAGTATTGTATGACCAGTGTTATTGTATTTGTGCAATTTGTTGTATTTGGA
TTTCATTACCTTAAATTCAAGCTGCGTGTAAAGTATCCTCCTTGTCTTTAGAAAAAATTCTTTTGTTTCATTTC
ATTTTGGAATAAAGGTCTTATCACAATTACACCCTATAAGAGCAGAAAAGAACTTTGTTCAGGGAGAGGTT
GGTCCCGTGATTATTATAATTACGTCTCACGCTTGCTCTGTGGAGAGGGTTCCCTGAAAGAATAAATAAGCC
AACCCTCTTGCTACTGTAATAGTAATTCGAACAATTGTTAAGATCCACACTTCAGACAAGCGAGTAATGGTC
AAAGCATCCTCGTCTCCCCAAGGAGTTAACCAGCTAGAAATGAGGGGGAGGGGTGGGGGAGAATGAGCCT
GAGGCAGCTATGGAMSGATCTCTGCAAAGGAATTACAAGAAAGTCATTTATGCCTCTTTCAAACCTGCTCTG
CTGGCAGGGTAGGGACATAAATGATCACATCCCAGCTGAGAGACCACTTCCCCTCGGGAGACCTCACAGGA
GAGGGGTGATGCTTAGCCACGGGTTTCCACCGAATCTCCCAAATCCCAAATCAGGGGTGGGGGTGGGTGGA
AATGCGCGGGGGTTGTGGGCGGGGGCACCAAGAGCTGCGACTGCCTGCTCTGTGCACAGCACAGTCTTCCA
CAAAGCTCCACCAGGAAGGCAAAATAACACCGTGGTGTCCCGGGAATACGCAAGGTGGGTCACTTAGAATT
GTYAGAAAGGGGAGTAGTGGAGGAGGGAGGCAGCCTATGGCCRATTGGCCATGCTTTAGCGCTGTAAGGA
GTGTATACCCATAGCTGGTGGCTTGGGGGAGCAGTCAGACCCATTTGCTTTTCAGTGAGAGCACAGATCCG
GGTGTCCACTCCCCCAAGTAGCTTTATTTCTGGGCTAGGAGACCGAGGCTGAGTCAATGCATCCCCCTGCGG
TGCATGCAAGCAGGTGAGGAGATGGTGGTTGGGCTAAGCGAGCTAGCTGCGGTAGGGTCACCACCGTACTC
GCAGGCATTCTGCCGGAAGACCCAGGTGGCCAGTGAGGTGGGTTTCTCTCAGGAAGAGGCGCGGCTGCGTC
GGACACCCCAGGGAACTCGCTGCGCCGCAACTTTGCCAGGTGCTCAGAAACAGCCCTTCGCTTTATCCAGG
GCAGTCACCCAGAGGGCCAGGGGGCAGCGAGTGATAGAAGACGCCAGGCTGGGTGGGCGAGACCCAATTG
CAAGGGTACTGTTAGCACCGAAAGGGAACATAAAACCTGGAAGGGAAGGGTATCGCAGCCTAGCACTCGG
GTCTCCGAGTTCGCATAGGACAGGTCCTGATGGCACCTGCTGCGCCCTAGTCACCTCCTTATTCCTAACCTCT
GTCAACACTACTCCCGAGCCCAGCAGGCGCTCCTTTCCAAGGAACTAGAGGAGGTAGGCTAAAAGGGTGGC
AGAAAGGGGTGGGGACAGTAGAGAGACAGTCCCAGCCTTCCCCGCCCTCCACCCCCACCACAACTCAGCAG
CCGTCACGTGGTACCCGGAGTGGGAGGGGTGGGGGCAGAAGAGGCGAGACTTTTTTGGGTGCTCCGGATCG
CCAGTAGTTCTTCAAGCCTCAGCAKCCAACTCCTCCGGAGGCGCTGCGCTCCGCCCCAGGGAGCGCGAATC




CAAGGAGCCTGGGACCAGCCTCTGGGAGCCCCCGGCGCGGGCGATGCGGGCGCCGCGGGCGACACCTGCG
GCTCCTCTCGGTGGCAGCCGTCGCTTGGGCGGCAGCAGCGCGAGCCTCGGCAGCCTCGGCAGCTACTGTCG
CCGCGGCCAGAACAGCCTCCGCTGCGGTCGTGGTCTCTGATGCTCTTGGCGCGCCGGATCCCGGGCCGCTCT
AGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTA
CTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTT
TGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGC
CAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAA
CGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCA
CGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAG
AGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGG
GATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCC
CGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGT
CGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTT
CGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCG
AATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAG
GCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACC
TATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAAT
GTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTG
TGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTT
TTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCA
GGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCG
ATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCG
GCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACC
GCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTC
GAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGA
CGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGC
TGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCA
TGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCG
CATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAAT
ATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGA
ACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAAT
CAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGT
ATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGAC
CAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCT
GATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCG
TCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAA
CGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACG
GTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAG
TTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTG
CACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGG
TAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCG
TAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGLG
GAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTT
TGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGC
GATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGT
AAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGLCG
AAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG
CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGAT
TACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGC
AGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGLCLCGCC
TGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTG
CGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCG
CTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAG



CTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCT
GCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATT
CTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATA
TCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGG
TCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACA
AATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAA
AGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAA
AGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGC
GAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTG
TGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGG
TTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGC
CGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAA
TGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCG
ACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCT
CACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGT
CGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGC
GCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCT
ACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCT
CCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGAC
AGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCTGGAAGGCTGG
GAAAGGAGGGTATTAAATTACAGTTAAAGATCCTGACTGATGTAACACACATGCTACTGTGTGTTACACAT
GCACTTGGGCACACACACACACACACACACACACACACACACACACACATATACACTCACTGGTTAGCACA
GATGTACTTTTTACAGTTCTGGGGAAATGAAGAGTTGGAAGTTACTTTAAACTCATTAGGGTTAATTGCCAG
GGCTTCTTCCCAGGGGACTCCTGAGAAGTTATTATAAATCAGTAGCTTTCCTTTATTTTTATTTTTATTTTTTA
TTTACGCCTTTCACCTTCCTGGACTAAAAAGCTGATGGGGCAGTGAAAACAATATATGGATAACTGCCCCGG
CTCCAGCAGCTTGACAGTAGCCTGTGAGCAATGTCAGACTGAAATATGAAGCTACTTGAAGTTCCCAGAGG
TCAGAACTTGAAAAATGTGTTTTGTCATAGCGCCACACCATATTTCTTTGAAGAACGCTATAGGATCTTTAT
TTAATTTTAGAACTAATGCATCAAATTCCAAGCACAAATTGCCAAGATCTTCCACAGGAAGGATACCCCCAC
CCCCACCCCATACCCTAGCTATTTAGCTACTAGCTAGCCAAGTCAAGAGACTGTATGTCGTACAGCTGAAGA
AGGGAGTTAGCTGGAACCGACTTCACTCTAGCTAGTAAGTCTTGAAAGGTAGAATCCCATCCACTCAGGAG
TTAAAATTAAAAACTCACCCCAAAGTGGCACCAGACATTTGAGAAAATAAATGAGCTGCTGCTTCAATTCC
AAGGTCAAATAGAGACTTGGCTATTTAAAGGTTGCTGAAAGCAAAGGAAATACCATCTTGGGGATGAATGA
CATTGGGTGAGTCTTATTACTTTTTAGTCCAACAAGGTGCCCATGGAGCTCCACAGCTCATTAGAGCAATCG
AGTCCCCTTAACTCCCTGGCAGAACAACAATGGATAGAAGCTAGCACTGAAGACAGAACCATGGAGAAGC
AACTTCTCCTGGTTAGGGAATGGAAGTATATTGTTGTTAACTTCTTAGTTGCTTAAGGAACCTATCTGACAG
CTCTCTATAGGACTGAGCAATGATGTGAGGGGGTGTGTGTATTCTTTTTTCATGTGTATGTGTGTGTGATATG
CATGTATGTATGCAAACATGTTCATAGTTGTTGGTACATGAGTATATATAGGTACCTGTTATGTGTACATGA
TATTCATGCCAATATAAGATGCACCTTTGCATGTGTAGAGACAAGAGGTTGATATCCATATCTTCCTTGCTT
ATATATATTGAGGCAGAGTCTTTTACTTGAACCCGGAGAACTCACCAATTCTAACTAGACAACTTGGTCC:A
AAAAATCTCAGATCTCTGCCTCCAAGGCTGAGCTTATAAGCAGGCATCGCCTCATCAATCCTGCTGACATTT
ACATGTGTGCTTGGCATCCAGACTCTAGTCCTCACACTTACCTGGAAGCACTTCCCCCGCCGTGCTATCTCTC
CAGACCCTTTGTATGTGGCTGTTCTTTGTAGTACATTATTGGCTGGAGTGTATTTTTAAAAAATGCTATTCTG
GGAAGTCTAAGATGTAACTGCTCTCAAACATAATGTATCCTCCAAAACCTAGAGAGCATTGTTGGAGCATCT
GCTACTCCTGTTATTTAATGCAGGAGGACAACACAAAACTTAGTGATGATACTGTAACCAAGATGGATGTG
AATGGTTTTGATGAGTGATTTTCTTTGCACTGTATTTTAACTGAGCCAAACATCTTCTGGCCTTCCAATACCT
TCCATGAAATAGGCTTGAAGCAGACACGATGGAAGGTGTTAGCACGCCTTCAGAACTTCCTCAGAATCCTC
AAGGCCACCGCTCACCTGGAGGCTGGGCTTCACAACCAGGGCTGTTGTGATCAAGGAAAGGAGTTACTCGG
GAGAACACTTCCAAGAAACACTGCTTTTTGTCCATGTGTTCATCCAAGATGACAGCCACAAACTCCCTTTTC
GTCTTACTGTAGCCTCTTCTCCAAACTATACTGTAGAAAAGACCTCATAACTTCCACATTACCCACAGAAAG
CATCCAGACAGGCAATCCTGAAGCAAGTCTTTGGTTTAGGTTGCTTGTTTTCTAGTGACACATGTCACTAGA
AAGGTGTCGATGGCCACAGGTTAGAGGACATAAGCCGCAGGTCAAAAGGTGAGGAAAAACTATCACACAG
CAATGCCAACCTTTTTTCCTTCTTTTGGTGAGAACGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTGAG




ACAGAGAGACAGAGAAAGGAAATGCATGTGATATATATCTATATCTATATCATCTATATCTATATCTATCTA
TATCTAT::CTATATCTGCATGTGTGTATATACACAACACAGATACATATGCAAAGGTGCACACACTCAAGCA
GGAGCAGGTGGGGGCCAGGAAGGCATCCAGCTCTCTCTCCCCATTTCCCTTTAAGACATGGATTCTCACTGA
TCCTGGCCAGCAGCAAGCCCCAGAGATCCTCTTGTCTCCTCTATCCTCCATAGTGTTGTGGCCATACCTAACT
TTTTTTTTTTAACATGGATGAATGCTGGGATTCTTCATGATTGTTCTGCAAACGCTTTTATTCACTATTCTCTA
GTATTTWCAATGGACTGACCACCTAGGCAAAACTGGCTGTCTTCAGTCTGTGTCCATGACCTCTGCTTGCAA
CAACTGCAGCTGTGCAGTGCCTGCTTGTGACACTGGGCATCTGTACTCACCAGCCACCTAGGAACGCCGGG
ATCAAGTAAATGGCCACTCTAACTCACTTGCTAAATAGCCCAAACTGAGTTTTAGTTTCATCCTTTGTATAA
ACTTCTAAAAGCTACATTTATTTATTTGAGGTGGGGGTGGTGATTGCACACATAGCACAGCTTACATGTGGA
GGTCAGAGGTCAGAGGACAACTTTCAAGAACTGGTTTTCCATCATTCTCCATTCCATCATTCTCCATTCCATC
ATTTTCCCCTGGGAATGTGGGTCCAGGACATAACCTTAACCTTGGTATCAAAACAAACAAACAAACAAACA
AACAAACCAGAAGCAATTAATGAATCCAAAGGGAAAACCAGTTAAGAGGTGTTTCTTAGTTTCTCTTTGTTT
GTTTCCTGTTGCTGTAACAAAGTAGTCTAACAAAAGGAACTTCATGGCGAGTTTAGTTTTAGCTCAAAGTTC
AAGGCTCTGTCAAGAAGGACATAGTCCCAGCAGCAGGAGCCTGAGGGAACCGGTATTATCACACGAACTCA
GGAACAAAGTAAGGCTGCAAGCTCCAGTGTCCATAGCCCCTCTCCTGTAAGACTCCAGTCAGAGAACAGCC
GTGCACATGACAAAGGTGAGTCTGCCCATGTAAAGTAAGGCAAAGATAATTCCCGCACAGACATGCCCTTT
TTCTCCTGGTGTCAAGTTGGCAACACTAACCATCATACTAGCTGTAAATAGATGCAAGGCAAATGTGCTCAC
TGTTGATCGTGGTGGTTTTGTTTGCTTGTTTGGTTGTTTGGTCACTTGGTTGAGTTCTTTTTACTTTGTTTCGTT
ATTCATTTTGTTTTCTTGGGTTTTGGGTTTATTTGATTTGGTTTTGGTGTTTTGCTTTGTTTCGTTTTTGTTTTTC
CACAGCAGAAAGCAATGTCCTGGGACTGAAATCTTGAAGACATCTCATATTAAATTTCGTGTAATTGCTATA
GACCAGTCAGCTTGATTTTTTTTTTTTAACCAACAAGGATGGAGAGGAAGTTTGGTTGCTAAGTGACCACAA
TATAATAAAAATCCTGGCAGCATGAGCTAACTTTCACTGTATGCACTATCTGGCTCATCCCTTAGCACTAGC
CTCATAGTATCTCATGAAATGTAATAGCTCTATTCATAATGACCAATTATGAGCCTATACTTCAACCAGCTG
ACTCCGGTTCCACTCTTTGTCAACTTCACCCTCAAGAAAGAACATAGTGCCTGTTAGGTGGTGCCGACAGGA
ATCAAAGCCAAACTGGTTCAGAATGTAGCCTGTGCTGAGATTCTTGGTGCAGCAGAGCTGAAAATGCCCGT
CTTTCCTAAGAGCATCTAGGTATCTTCCTGAAGTTCTGCTGAATGTGATAGCCCTCTTCCCCTTGAGGATGCT
TATTCTGTGTATCCCTGTTCTGTGAGGCCATGAGTCTTGTCTCAGCTCTCCGAGAGGCTCTGGGATGCTCCCC
ACTGAATTGCTAATTTGGAGCATCCTTTGTATGTTATAGAGATACAGAGGAAGATCTTTAAAAAGTTATATG
CCTGACCCCAAGTCCACTAACCCATTGTTACCAGGTGGCTCTCACTTCCCTGGCCAAACACATTTGCTGCAG
TGCCACCTGCCAGCCTCTGGCAGAGGGAAATGTAAAAACACGCACTCCCAGAGAGCTGACACTGGGAAAGT
TCTAAGGACTAAGATGATTTTTTTTTTTTTAATGTCTGT
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