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Genentech ID: UNQ162 Date of Submission:  10-11-05 

Lexicon Contract Name: DNA007 Mutation Type: X  Standard Knock out  

LexVision Name: SEC444N1   Conditional  

Reference accessions:  NM_028333 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:     pKOS clone DNA(s) __Not available_________     
    X Target Vector  DNA __TVScrambler____________     

  X Targeted ES Cell DNA __1D3____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 23+24 19+20 

Restriction Enzyme for Genomic Digest: BamHI BamHI 

Predicted Wild-type Band (kb): 17.4 17.4 

Predicted Mutant Band (kb): 12.5 4.1 

Probe Size: 585 bp 537 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: DNA007-31 5’ Primer Name: Neo3b 

3’ Primer Name: DNA007-2 3’ Primer Name: DNA007-2 

Predicted Wild-type Band (bp): 207 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 354 
 

 
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 
DNA007-23  5’ – CAGAGTTGCACTCTCTGTAG 
DNA007-24 5’ – GGTGTCAGAAGGCACAACAC 
DNA007-19 5’ – GAGACCGAACGAATGAGTAC  
DNA007-20 5’ – CTATAACTATACCTACTGTAGC 
 
 
 
PCR Genotyping 
DNA007-31 5’ – GGATCTTGTCAATAACCAGTCTGTGAC 
DNA007-2 5’ – GGTGGCATTACGTCTCTGG 
Neo3b   5’ – GGTGTGGCGGACCGCTATCAGGAC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
CCCCGTGCTACTGATGGGAAAGAGGAAGCAAAGAAATGTTCATATACATTCTTGGTACCTGAACAAAAAATAACAGGG
CCAATCTGTGTCAACACCAAAGGTCAGGATGCAGGCACTATTAAGGACATGATCACCAGGATGGACCTGGAGAACCTC
AAGGATGTGCTGTCTAGGCAGAAGCGGGAGATAGATGTCCTGCAGCTGGTGGTAGATGTGGACGGGAACATTGTAAAC
GAGGTGAAGCTGCTGAGAAAGGAAAGCCGGAACATGAACTCCAGAGTCACGCAGCTCTACATGCAGCTACTACATGAG
ATCATCCGTAAAAGAGACAATTCACTCGAACTTTCCCAGCTGGAAAACAAAATCCTCAATGTCACCACAGAAATGCTG
AAGATGGCAACAAGGTACAGGGAGCTAGAGGTGAAGTATGCGTCCTTGACGGATCTTGTCAATAACCAGTCTGTGACG
ATCACTGTATTGGAAGAGCAGTGCCTGAGGATGTTTTCCCGACAAGACCCCCACGCGTCTCCCCCTCTTGTCCAGGTGG
TAC 
 
Genomic Locus:   (The deleted sequence represents nt14683-15232-in the sequence below.   TVScrambler  represents nt 12274-
17338 in the sequence below.) 
 
CCAGCAAAGGAATGAGAGGTGCGTGTGAGAAGCACAGAGTCACCTGCGCCTGCTCAGTTCCGAGTGTGCTTCATTCAG
ACACCGTCACGTAGCTTAGCCCCACCCGACCAACCTGGTCTTCGAGGACTTTTAGGCTATGTACTAAGAGGGAGGCTTA
GTTTGAAGGTTTATATTGATATATTTGAGAAGGTGCTTTTTTGTAGCAGTGAAAGTCATGCAAATTCTTCACTTATTCTA
CAGTGTAGTTCTCTCATCTGAGATCAGGTTACCTGGTCTACTGTTTGGGAGATAATGAGCCCCACTTTGGGAACACCCTT
ACCAAGCAACCGTGCACAAACCACCAGCCCCGGACTCACCTGCTAGGTCCTCCCTGGAGGCAGCCGAGCGTGGAGTAC
TTGCTCCTGGTTCTATCTTTAAGGAGAGCCTAAATTTCAAAAGAGCAAAACTTAAGAAACCAAGTACTGGCAAAATATT
AATGTCATATTTCCTTACGAAAACCTCAATAGGTAGCTGGAGAGACGGCTCAGTGGTTGGCAGTGTAGATGGATGTGTG
CCCTGCACACCCATTCTGTTGGGCACTGCACCCTCTCAGGATGGAAGAGAACAGGAGCTGGCTGGCTACACCCCAGGG
CTACCTATGGCACTTAACTGCAGTATGAAAGCACTGCTATTCAAGTATCAATAGTATCAAACTTCCATCTCATAAGAGT
GATGCCAAGTCACAAAGAAGAAAAAAGACTGTTCTGTGTTAAAACCAAATGAAGAACTTTTTCTACCTGGCTGAAAGA
CACAGATGTTGTCTGGAACACTTATGCTGGCCATAATAAATGAAGTTGCCTGAACAGAGGATGAATATCATTTCCATTA
GTTAAGTGTCTATTTTCTTTTTATCCACCAAAAACCCCACATTAAGTGGCTGCAGAGATGGCTCAGTGGTTAAAAGGAC
TGGCTGATTTCCAGAGGACCCAGGCTAGATTCCCAGCACTCACACGGAGATGCACAACCATCTAAGGAATCCTCTGAC
CCCGGGTTACCAGGCATGCGTCATGTGCCACACTGAGTTCTTTGAGAAAAAGTACACTATCTATTCGCTTTTTAATCTAA
GCAACAAGCACAGTAACTGGCAGAAGCTTTACTCAGCACCTGCTAAGCCTGCTCTGATTCTGACCACCAAGGAGAACA
AAATCCGTATGTCGCACCAGCCTGCCTAGAAATATGAAGTGTTGTCAGGTGTCATTTTGGAAATATCTGAAGTCTAGCT
AAGTCTATGTCCTTCAGGAAAATGAGAATGGTTTTAAGTCAGGCATGGTGGTGTTGCCTTTGATCCCAGAATTCAGACG
GCAAAGGCAGGTGGACCTCTGAGTTCAAGGTCAGCCTGGTTTACACAGTGAGTTCCATGACAGCTAGAGCTACGTAGA
GGGACCCTGTCTCAAAATCAAAACAATTAGCTTTAATTAAAGCAAAACAAAACTCTTATCACAATCTTGCTATAGTCAG
TAAAAGTTTACCACTCTCTGTAATTGTGTAGGTTTCACTTGAGTCTAGTCTGTTACATGACGCTTTAACTCTTCGTAAAC
CAGTAAGTTTCTTTGGCCAGAAGAGAGATATTAATAAATACTTGTATCTTGAGTTTTCAAGGCATCAAGAGAATCGATC
TTATTTCCCTAGACAAAATGTATTTATGAAATATAAATTCTATACCAGTAACTAGAGGCACAAGAATAACCGGTGAATA
GTAATACCCCGAACATCAAACTCAGGACAGTTATAACACAGGGGAGGAGCTCTCTGAACCTTCAACCTTCAAAGGCTA
ACCTGACTTCATAGTATGTTCAAGTGAGTCACTGACACAAAATGTTTAAGTGTTAATAATAGGATATGGGGAAGAAAAT
GGTAATAAAGGTTTCAAACAAAAATTTTAGGTGCGTTAAAAATATTTTAAGAGTTCACATATCTAATGTCAGAAAAAAA
AAGCAAATTATAACTTTCCAGAAGAAAAATATACAGATGAAGAAAGCAAAGAAAAAAATAATCAACAAATGAAACCA
AAAGAAAACCAAGAGGCAGCACCGCAGCTGTGCAATGTGCACTGAAGTTGCACTGATGTGCACTGATGTGGTTGCCAG
CCACGGATCCTTACAAAGGACAGCTATAAGAGTCCCATTACATAAGAAAAAGGAAAAAACAAAACAAAACAAAAAAC
CAAAACCCCCCAAAAAAAACCCAAACCCCCAATTTTGAATGCCTGTTCTCTACAGCTTAAAAACGTTAAACTGTGTTTA
AAGTCTAGTTATTTTTTGAGGGAGGGTAACTCGTGTGGCTGATTCTGCCCTCTCACCCGTGTGGGTCCTGGAATCAGTCG
CAGACTGTCAGCTTGTCCTCAAGTGCCTGTCTACCTGCTGAACGCTTGCTGGCTCAAGAGCTTCACTATTTTTAATTAAA
AAACAACAACAACATCATTAACAACAACCCAGCTGAAGCTGGTACTGGTTCAGTTGTATCAGTGAGTAAAAGAAACAC
AGGTAATTACTGCGACCCACTGGCTAGGCACTAGAGTAGACTCCATACTTAGATGAAAGGATTAAGGCTCAAAGTAGA
GAACTAGATAAAGTATCCAAATTTGAAGATGGACCTACTTGTAATTATCGTCTTCCACAAACTTTTGTAGTTCTTCTATA
TACTGAACAGAGTTCAGGTATTTTTGGACATGAGGCAATATGGGAATATCTAGGCAAAAGATGATAAATGATTATTAA
AGTAAAGTACATAGTAGCTGAAAACGTAAGAGAGAAATATAACTGAAGGTAGCTAAGGCCATGTGGTACCAAAACGG
AAATTAACTCTAAAAACCATTCTTTTAACTCACCATATTCACAGGACTGCTGCAAATCAGAAATTATTCGAAGAATGTT
GTTCATCAGATTTGATCTTTGCTCATTTTCTAGAATGCTGCCGGTGGATGGGTACGCGGAGTCAATGTAGGTCAAGTCA
GACAAATAGATGCCTGCAACAGAAACCAGGCACATGACTTGCAGTTTGGATGACTTCAAGTAAATAAAGGTAAGAAAA
CTCAACCTGTGTATGTTTTCCAGTATGTTATATTTAGAGTGTATTATTAACATAACATGATCTCTTGGGGTTGAGATCTC
TAGAGTTGGGGTCAAACCATACAAACCCAAGGTCCTTGTCAGGTTTCCCCATGTTGTTTTCAAGTAAAGTCTTGGGCTG
CAATTAAAAGTCCTTATCAGTGGGCAAAGTGGCCAAAGAGAAGGTTATTTAATATCTGAAACTCAGTATTTACATGTAG
TCAGGCATAACCCACTTTCCTGAGTCTACAGACAAGGCCTTCTGTGGGGAAGTTAATGTTTTCCCTAAGTTTGACATCTC
TTCCCAAATACCACACATGAACACTATTCATAACACAAAGCCAGTTTGCTTTCAACCAGAAGCTTCTCTTTAAATGTGG
CAGTTATGAGGTAACTTAAGTGTCAATCCATCCATTGAGAATCAGGTAACGACTCCATCAGCTTTTCTCTATTACACCCC



   

ACCCCACCCCACCCCACCCCAGAAGGAGAAGAAAAGGCAACACTACTGAAATAACATTTTTTTGAGATTTCTATAACC
AAATATATAACCAATGTGAAACATTAGCAAATAGCTTTATAAATTTAGCCTACATTTCCAATGCTGACATTTGATAAAT
GCAAAGTTGTTTTTCTCTTTGAAGTGATGTTTCAAAGTTTTTTTTATGTGAAGCTATATGAACAATGATCAGTGTTTATG
AATAGGCTGCATTCTGTCTAGCCCTCAACTAAAACGCACGGTTGTAAGATCAAACTGAAGATGAAATACATTTTACAGT
ACCTCCCAGTGGTATCGCTGGGTTTATATAGTCGTTGTTTTGGTAGTAGGAGTGAGGAAATACTGAAAAGGCCCTGGCT
CTGCTGAAGGAAGCATCTCCTTTCTAAATTCTCAAAATTATTAGAAACATGAAAAAAACAAACAAACAGCCCCCTACCC
CCCAGACATCTGCAAGGATGCCAATGCCTGAAATAAATGATTCACCTCACCATAACCACAGCACCTGGAATAGAGGTT
CACTCTGCCATCCCAACCTAAATCAGAGGGATTTTCAGGCCACTGGGAGGAACTTTCTTCGGTATGGTTTTCCCTTTCTG
TTACTGTCTTGAATTAGCTTGTGAAGGCTCAGGTAGTCACAGGATGCTCCCACTGAAAGGTTCAGGACTGGTGGTCACA
GCTAGTGCAGCTTTTACCAACTTTCACATCATTACTTCTGTCACTTACTGACACTAAAGGACTGGACGGTCCCAAGTTAA
AACACCTACTGAATAAACCAGCCCAACGTACGTACACAAAACCTCTCTGCCTTTCTACACTGTCAGCTGTGTTTCACAA
TCTTATTCAAGACCAGTAATTTATCGTCTCATGAAAGAAACAGAATCTAAGGCACGGCCATTTATAGTATTGTGTCAAA
TGTACCAGGAACTAGAAATAGCAGTCAAACCTAGGTACTGAATGCATCTCTGCATGTTGCTGACATTCTCTCTGGGCAA
GAACAAGCCTGCACTGCCCAGCATTCTCACCAAAGGCCATGCCAGAGAACTACCAACTTGACAATGTATACTCAGAAT
GCTAGAGATGCGTTTCTTTCTTAGGTCCTTGAGACTAGAAATGTGTATTTCCCTACTCAGAGATTTAAAAAAAACAAAA
CAAAACAAGAGAGACTGGCCAAAAAAACTTCAGCATTCTTGGAATTACCATAGCACCTGCAAAACAAGGGCCAATCAC
ATCAGTGCCTAAAGGCGCCCTAGCCTTTCCACTTTCTGTTAGGTTCATGAAACACATTTCCCAGTGCCATCACTAATAAA
GCAGGGTCCACGCACAGTCTTCTGCATCTTCTGTAACAGGATGACTGACAGCCTACCTTTTATACACAGTTAATCCCAC
AGAATCCTGGACTCTAATCCTCACCTAATACTGCATTTGGTACATTGACTTGTATGTATGTGGTTTGTGCTGCTAATTTT
AAGTCCATGACTCAGTATCTGTGCAATTTAAAATGGTAATAATGGCTTTGAAAAACAAGCAACTTCGGAATGCTAAAA
ATATTTTATATACAAAATTAAAGAACCATGTTTACTGGTATTAGCCATAAAAAGGTAAAATTTGTAAAGAACAGAGTGT
TTATTTTTAAGTGCACATTACCTACATCATGAGTCTTTTTTTTTTTTTTAAATCAGTGTAAGACAGGTCATTTGCTAAGGT
GTATATCTGAAAGAGACCTGCAATAGAAGGCAGAAATTTCCATTTAATCCAGGCTTGATCCAAAATAGACAGAAGATC
ATTACCAAAGTAGCAGATTTGAGTCTGTTTCTTTTTTCTCTCATTTGAGATGGGATCTAAGTAGCTCTAGCTGGTCTAGA
ACCTGATGTATAGACTAGGCTATCCTCAAACTCATCTGCCTCCATAATACTAAGGTTAGGGATATGCCACCCTCGCTGG
CTTGAGTCTGTTTCTTTATCCAAAACTCTGTGGTAACAGCATGTCACATCTAAGAAATTACTGGAGAATTTGTGAAAAA
CTCTTGAGAAGATATAAACTGTCCTCCATAGTCAAGCTGTTCCCAGTGGGTTAAGAGCCCTGCTCTATCTGGATTGGGTT
TCAAAAGTTGTTCCTTTCACTGCATGCAAAATACATATATCCCCAGATTATGTACTCTTTGTTACGGTCCAAGCAGCAGG
AGCACTGAAGACAGGAACGCTGAGTGACAGGAACGCTGAGTGACAGGAACGCACGCACGCCAACTCCCAAAGCACAC
GTCGGCAACAACCATGGCTGGTCATTACAGGGCACTGGGGTTTACCTCACTGTGGGCAACTCCAACATTCATGTTGGCT
CTGCCGCCAGCTCCCGGTGGCCTTCAAGACACAGGACCAGCCGGCTGGCAGCAGTTGTACATTACCATGCTAGGGCAC
CACCGGTGGTGCCCTCTACAGCTTCTGAAAGGCTGAGTCATGACATCATGAGTCTTTCGATGTTACTTTATCAATTTGCT
AAACCTGAGTAAGCCATTCTCAATTCTTTCTCGCTCTTAATTATATGCAATGGTACAGAGGTTCAGGGCCTAGAGCTCA
CGGTTCTGACTTGTATTGGACTGTGATGTGCACTTTTACATACAGATCCACAAAGGGTTGAAAACAGTGTTGAACTACA
ATATAATCAAGATGTATTCTGAGGTGTATTTACCATTAAATGCAGATGTCTTAAAATTAGCAAAACAAAGTACCTACAT
CAAGGTACTAAAAACTCTTTTTAGCCAAGGTCACAATTCTGGACCTCCTCATTATAACACTTTATCAGCTGGTCTTCACC
ACTACCTAGTCACTCGGCTGACAGTGACGGAGCCTCCGCATGCTAGGCAAGCAGGACAGGCAAGCAGGACGGCTGAGC
TACGTCTCCTCCCTCCCTCTTTGCTCCACTGTTCCTCCTTTCCACTTTCCTAGCTTCTCGTCCTTGGGGGCTCCTTTCACTG
TTCTCCATGGCTGCCATTACACCTCACTCTACAGCGCACTCTCTGTAGTTCCTTAGTTCTGCTTTTCAGGATTTTCCACAG
AACTCATCTCCATGTTTAATTTTCCATGAAACAAGCCAAATCAAGTGTTATGTGGTCCTAAAATCTGTCACTCCAATTTT
TGAAAAATGATGGTTAGTAACAGAAATTGTTCAAGTAAGAAAGCTAAATAACTCTCAAACTTAAAGCTCAGAGGAACC
ATCTCCCATCTCCCAATCCGACTAGTAGTAGTGAATGAAAACACCACTCAGTAACTGTGGGACACAAACCAGAGCTTA
GAAGCTACTATCTTATCTGTCCCCGTGAAAATCTGAAAAGGGTCCAGGAAAACTCCAATCACTTGCTTTCCCTAAAAAA
AAAAAAAAAAAACAGAACCCAGAATAGATGGCAACAAACAGTACAGCCTCATAGACCCTCATGGCTGTTGACATAGT
AACCACCAATAACCATCAGCATTTTCCTGTTAAGATTCTAGTTGGCTTATTTATTATTTAAAGTTTACAGCCCCTTATAT
ATTTAAATATGACAGAGGCGTTCTAAGAAATACTTCTACAAAAGTGGTAACAACCTCGTCCAGTAAGTAAAGGATACA
GGTCCTACAAGACAACTGGAAGGAGTTAAGGCAGTGAGGGGGGTGAAAGCACACAGCGTGTGTAGCATGAGAAGCCC
CAAGGCCTCATTCAGCAACTAGGATGCCAAGAAAGCGATGCTTTTGAGTGAGAGTTAAAAACTCAGGTTCTACTTATCA
TTGAGCATTAAGCCAAGCTATTGAAGATGTTGAAATTCGGGTTTCCTTAGCTATTGAATTACTAAATATTTGTTTCATGA
AAAAAATAGTTATTCAAGACTTACTCTTTTGCTCTTTTGGAACCTATTTTTATAGTAGAAAAGGCTGGGCCAGAGGACA
TGATGATTCATCTTCAGTTCACAGTCAATGGGGAGTCAACGATCCTTTGGGTTTTCTTTTTTTCTTTTAATTCAGGGTTGT
GTTTGTTTTTAAATGATACCAATCAACTAACAACAACAACAACAACAACCACCACCTTATTTTGACAATTGACACTGAA
TTGACTAGTTTTAACTCATCTTGACACAAGCTAGAGGAGGAAGCCTCAACTGAAAATGCCTCCATGAGATCCAGCTGAG
GGCAAGCCTGGAGGAAATTTTCTTAGTGATTGATGTGAAAGGGCCCAGTCACCCCTGAGCTGGTGGTCCTATGGCTGGG
TGCTATAAAGCAGGCTGAGCAAGCCAGTAAGTAGCACTCCTCCATGGCCTCTGCCTTAGCTCCTGCCTCCAGGTTCCTC
CCCTGTTTGAGTTCCTATCCTGACTTCCTTTGGTGATGAACAGTGATGTAGAAGTGTAAGCCAAATCAACCTTTTCCTAA
GTTGTCTTTGGTCATGGTGTTTCTTCACAGCAACAGCAACCCTAGCTAGGACAGGAGGCATAATTTTATAGGCAAGTAT
ATTACCTATCACAGAACTTAAGATCAGAAAAAGCATCAATTATGTATTACAGAATTTAAGATTTTTCTTTCACCAGATTT
ACCAGTTTCCCTTGTTTTAGGTGACTACATATAAAAACAAGGGGTGTGTGTGTGTGTGTGAGTCAGGTTCTCACTAGCC



   

CTGGCTGGTCTGCAGTGTGTGCATGTGTGTGCGTGTGTGTGTGTTTCTTCAGTCAGATTCTCACTTATTAGCCCTGGCTG
GCCTGGAGCTCACTGTGTATTCCAGGCTGGCCTCAAGTTCATAGGGATTCAACTGCCTTCCGAGTGCTGAGATTAAAGG
TCAAGCTAATAAAAGCAATTTTCTCTTAAACATTACACAATTACTTACAATTTTAAGCGTCCCGGAGGCTGTCAGAATA
GCACTGTTAGGTGGCTGCTTCTGGGGAAAGTCTAGCTCCTTACAGCCTGCAGCTACTTCTAAAGTGGATTTCTTTTCTTT
TCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTTTCTTCCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTCCA
ACTCAAAAGCTCTGTGGCAGGCAGACTAAAATGTTTATTTTATAATTGCCTGCTGAACTATGATAGCCTGTTTCCAGAT
GGTGCCCTTCCTTCAACCTGCACACAATCTCTCCTTGTTAGAGCTATTCAGCCTCCTGCTGATCCAGCTCCCCCAGCCCC
ACCTCGGCAGCGAGAGGAAATCCTAAGGAGGAGGTTCCTACCCCCTCTCCTGGCTCCAGCTCTTTTCTAATGACGTAAT
ATGTGGGCTGAACTTGAGTCTACTGAGAACGAGAGGGAATCACTCTTCGGACTGTGTGGACAGTCTGTCAGCTGCGGCT
GGTTTCTGCACATTTCCATGCAGCAGACAGCACAGGCACAGAACCTTCTCTGCTGCATTAGAGAAGTCCACAGATAGCC
CCAAGTTACATAGGTGGCCCAGCAAACTCAGTCCATTAGTGCTGTGAAAAGAAGTTCCTTACTCCTTGGATTCACCGGT
CAGAGCAAAAAACGCAGTTACCTCTGAAGTAAAGCCGAACAAACTTCTACACTGATCTCAGAGAGCAAGGGCAAGGA
CGCACGTTCACGGACTCGCTTTTTTCAACAGACAACAAAGGTATTTTAATATTTCTCTTAGATTTATTCAAAATTCTATG
TCAAATGCATCATTGTCCTTTGTACTAGAAAGTAAGAGATTTCTCAGGGAACTTTAGAAGATGCTGCCAATTTGTATCT
GAAGGTTTTGTTTTGCATCTTTCTGTAAAAATAGTCATGAAGTGCTTCATATGTGACTACAGATTGAGACATACATGCTG
GGTTCTAAACACAAATGCTCTAGTGACATTACAAAATTTTACAAGTAACTCAGTAAATGCCTAAGGCTTACACAGCGAA
GGATGTAGGATAAAGGAAACAACTGTGAGCGCGGTGAGTTTCTCTTCTGAACACTGGTGTGTGTGTAAAGACGTGCAC
CAACTACTGCGATTTTCAAAGTATGGCTACAAAACAAAGCTAAGAGCTGGTCAGCTGAATGCTTGCAACAGAATCTCA
GTTACAACTGAACAAAACTCTTCTGAGTCTTTGTTAATCTATGTTATTTCTTGTTATGATTAATCATTTTAAACAATTTCC
TACAACAGAAATTTCATTTCAGCAACAGATTAAAGCTGGAAATTCCTTGGAAAAGTAATATTGATACAAACAATAATTA
AAACCTCCTTCAAGGTCAGGATTGAGACCTGTCAGGGTCACCAGGATTAAGCATATGAACTCAGAAAATGTCAGTACT
GAAGAAAAACTGGCAAGGCCAAAAGCCTGTTTTAAAAAAATAAAAATAAAATAACCTTCCTAACTGTCCCTAAGAGGC
AGGAGCATGCCCTCAACATTCTATTGGGGGGCTTGGTTAGTCATGAGAATTATGAAATTGCTACTCACCAACAGCAAGC
TTTAACACCAAAGACAGCAAGCGGTTATGGTGGGAGGATTCCCTGACTTTTAATCTTTAGTGGTAGGAATTTTCAACAA
ACAAATAATAGTAATGTTCAGATTTTGTTTTTTCAACTTTGCTTAAACATTAAAACTCTCAACTCTGAGCTCTGTTAAAT
ACGTATTTTACAGGAGAGTCTGTAAAATCTCGAAATCATACTCCATCTGAAACACCATCATCTCCGTGGCTCCTGCCAC
GATGAAAGCAAGTCTCACTCACCTATGCAGGCATTTCACAGAGCGAATGCACGTGTGTGTCTGTGTGCGTGCGAACGA
ATCACAAATGATCACGTCTGTCTATTTTGGGGACATTTCCAGGGCTATTCTTAGGAAGGTCTTCCACCTGGCCAGTCAGT
GCTCCTCAGCTAACTTCAATGCCTTTGGCTTCTCTCAGTGCAGGGTACAGCCAAAGGGAAGGGAAGGGAAGGGAAGGC
AGCTTTTATCCTCCTTATAGCTGGCAATACAGTACAGAGAAATACTACTAAGAATATGAATATAAGTGCACAAGCTTTT
TTACCCCTTTTCTAAAACCCACCAGGCAAAGGCGCAGTTCAAACTTGAGTGACTGTAACTAATTTTCCACATTCCCCTGA
GACCTAGGAGAAACCCAACATAAATAGGAAGGGTTACGAGGTGACATATCTATGGCGCTTTCACTGAACATACGTGGG
AAACATTAAATAAGAAAGTATTTTTAGACAATGTGAGAGTGAACAAATTTTAAAAATCAATTCTTCGCTTATATCTAGT
CTACTACTTAAAGATGTCTCTTAACTCCAATTAAAGAGACAATGCGCTCATCACTGATGGAACAAGGAAGCAAAGAAC
AAACAGCGACCGGAAGGAGCTTTGAACACCATCTTAAATCTTATGATTGATTTTACGAACCATAGTGACTCAAGGCAG
AGTAGACCAACACCCCAAATATTCCTCAAGCTTTTAATTTAAAAGTTCCCTTGTTTTGGTAGCTTATTTCATTCTAGAAA
GTATTTAAATAATTTTATGAGTCAAGTCTTCAGTACTGACATTTCCTGAGTTCATACTATTAATCCTGGTGACCCTGATA
CTTCCTTTCTGTCCTATTATTAAAATAAGACAAGGAGAGTTAGGAGAAATGATATATATTTGCCCAGAGGCTAATGGCT
TTTTACCTTATTTTACTGTTCTGTTTCTTTGTTTTGATAAAACTACAGTTAAATTCCAAGAATTTCCTGTAAATATAACTC
CAAATATACCATCAGTTTTAGTACAGGTAACTCTTGGAGAGTAAGAGATGCTCTGTGAGAAACAGTGATTCCTCAGGTT
TGTATTTCCTGGTGTCAGAAGGCACAACACAGAACAGGAGCCAACTTTCTCACTTGTGTGCCTTTGCCATCAGCCAGCC
ACAGAAAGCTCCGAGTAAATGGTATCATTTCACTGAGCAACTCCCCAGCTCTTCCCAGTCTTTGCTGTGTTTATTATTTC
TCTTCTGGAAACAGCATCTGAGGACCTTGCTTTCCAGTGAGGTGGCGGCCATCTATCTGCACAGCCGCCGAAAGCCCAC
ATTTCACTAAGAAAAGTGTGTTTGTGCGTGCATGTACGTATGGGGTTGCAAGTCAGATTACATAAGCAGCAACTGATGG
AGCACACATGGGCAGAGAGGAACGACAGCAACATGGGGTGTAGACCAGGCCAGACTGCAGACAACGGCATGCACATG
CTTTTGCACAACACACGAACAGGCCAGAGAAAGCTGCAGGCAGCACATGCCAAGATGCCTTCTGTTACTACAGACACT
GTAAAACACAGGTCCCAGGTCTAGTATCTGAATCCCATATGAGTGGTTTTGGTCCTCGGGGACTTCTCTTTTGAAAGTG
ATACCATTTCTTTTCTTCATTCTGCTACAGAGAGTGCAACTCTGACAGAATGTAGTTTAGAAAGAGGAGCCATATGATG
AAACGGTTAACTTAAAAACATATACCCAGATAGAAGACAACCTGGGTTCAAATTCTGGCTCTATCTTTTAACAGCTGTG
TGGCTACTGATATGCCTTTAGGGCACCACTTCCTGTACAAATGAGTATCAGAATCATCTGCCTCACCAGGCTGTGATGTT
CATATATAAGGAACTGAAGACAGCCATGCCTCCTGAGAGCACTCACTAGGTATTCAGTAGTGTTAGTGCTGTGCTGTCT
GGACTACACATAAACAACCGGGGTCGACCTCTTAGATCAAGAAACAAGGGCTGGGGTAGTAGCAAAGATGGCAAGAA
AAGGTCCTGAGGTGCCCTCTGCTCCTCGGGTGCCCTCTGCTAGCCTTACAAACAGCAGATGGCATGAAGCTGCTGTGGG
GTAGCTTGGCCATGAACCTGAGCACAAACACACTTTGCCCACTTCTTCCCCAGTCTACTGCACTACTCACTTGGGAGTG
AACTAAAGAGGAAGGAAGAAATCTAGGTTCTTGGAAAGAGTTCCAGTGTCAGACTGGAAATAACAGGTAATCCTCATC
TGCCACAGCCAACAGGGCACAGTCCAAGTACACATCCTGGCGTAGCTGTGGCTGCGACAGATTCTGACCAGGGGCCAG
GGAACCAAAGTTTTAGACCTGTTTCTAATATCAGTGTTGCTTTGGCCCTTAGTACACACATAGGTACAAAAAGACCTTTT
ATATCCAATTTGATAATGCTTGTTGACAATTAGGATTTTTTAAAACTAAAATACAACCCACCAGACTTTCTTAACAGAA
CACACCCACCGAGTCACCTATAAGCTTAAAGCAGAACCATAACTGCAGTTCAGGAAACACAATTACACGACGACAGGG



   

AGCATCTCGTCATTCTTAAAACTGTCTCTGGTCTCCAAAGCGATGATATAAAAATGCTCACTTTCTATTGGTCTAAAATG
TCTGACTTGGTAGGTTGAAAAAATGTCGCAGTATTTATTGCAGAAGATCAACTTAACTGATCTTATAGCATTCTAATCTA
AAACCCTGAGTAGTAAGATCACGTACTGTTCTCAGTCCCGAGGCAGTGAGCTTTCTAAGGGCTCTTAAAGGGTCCCCAG
GCCTGGCAGTGTGCCTTCCATAGCACGGGCACGCATCAAAATCTCCTCTGAGTAAGATGGCAGGTGGCAGCTGCAAGC
TCATCAAGAGAAGGGTCTCATCTTTACACAAATGTCAAAATACAAACCTACAAACCTAATAGTGAACTCGAGACTTCA
AGTGAAATCTAATTTACTAATACAAACCTCTCAGTATTCCCTTAGTAGTCTCAATGAAAAATGTCCTCTGTAGGCTTGTG
TATTTACACAAACGCCCCTACCCCCACCCCCACCTCCACCTCCGGGGCTGATGGCACTGTGGGTGGCCTTGATGGGAAG
AGTCACTGTGCTGGGCTTGAGATTTCACAGCCCGATCCCACCCACGTCCAGTTCCATGTCTTTGCTGGTCTGACTTCTCA
ACTCCTGTCTCTGTCACCAGCTTCTCCACTAGGATAGATTCTCATCCCTCTGGAAATGTAAGCCAAGACGTACTCTTTCT
CTAGTAGGTGGCTCTGGCTGTGTGTTACCACAGGAGCAGAACAGTAACTACTCTAAAAATGATTAGCCTTATATTCACT
GGGTTGCATAGTATTCTTGTTCAAGTATATGGTGTATTTTGATCATATTCATGCCCCATTTTTCTCCTCTAGTCCTTTCCT
AAAATAATCTATTTTCATAATTCCCTGTTTTCATGTCATGTATCATGCATGTCTACAAAAAACCTAGGTTCTATAAATAA
GAGAAAATACAAGATATTTGCCTTTTTGGGTCTGGTCTAATTCCTTAGTAAGATGACTTCAATTCTATTTTTTTGCAGTA
AGACTTAACTCTGTTAATCCCAGCACTCGGGAGGCAGAAGCAGGCAGATTTCTGAGTTCGAGGCCAGCCTGGTCTACA
GAGTGAGTTCCAGGACAGCCAGGGCTACATAGAAAAACCCTGTCTCGAAAAATAAAAAACAGACAACAAAAAAAGAC
TTAACTTTGTTGTTTATGGTTGAGGCACTGTATACATATATAATATATAAATACATATACTTTAATTATTATATATACAT
GTATGTAATATATAATTTTTTTTCATTCTTCTCTTGATGGACACCTACGCCATAACGTGGCTGTAGTAGATAATGTTGCA
ATAAACAAATGTGAGCAAGTGTCTCTGAAGTGTGTTGACTTAGAGCCTTTAGACAGATAGAAGGAAACATCTCACCCA
TATGACGGTTGTAGTTCTTGTTTGAGGACCCCTATATGGACTCCCATAGTGGCTGTTCTAGCTTATAGCCCACTTACTGC
CTGTGTAGAAAAGATGTCTCCATGCTCATCCTTGCCAGCATTTGTTATATATTTTAATAATAGCTATTCTAACAGGGACA
AGATAGGATCTCAATGTAATTTTAGTTTGTATGTAAACTCATATTAATTATTTTTGTTTCTTCTTCACTCACTGCTTCCTA
AAAGACGCTGTGGTAGAATTTCATTTCAAAATGAAGGCTTTTGTTTGGACCCTAAGTGTACTACTCTTCCTACTGGGCA
GTGGTCATTGCAAAGGAGGACAACTCAAAATAAAAAAAATAACCCAAAGGAGATATCCCCGTGCTACTGATGGGAAA
GAGGAAGCAAAGAAATGTTCATATACATTCTTGGTACCTGAACAAAAAATAACAGGGCCAATCTGTGTCAACACCAAA
GGTCAGGATGCAGGCACTATTAAGGACATGATCACCAGGATGGACCTGGAGAACCTCAAGGATGTGCTGTCTAGGCAG
AAGCGGGAGATAGATGTCCTGCAGCTGGTGGTAGATGTGGACGGGAACATTGTAAACGAGGTGAAGCTGCTGAGAAA
GGAAAGCCGGAACATGAACTCCAGAGTCACGCAGCTCTACATGCAGCTACTACATGAGATCATCCGTAAAAGAGACAA
TTCACTCGAACTTTCCCAGCTGGAAAACAAAATCCTCAATGTCACCACAGAAATGCTGAAGATGGCAACAAGGTACAG
GGAGCTAGAGGTGAAGTATGCGTCCTTGACGGATCTTGTCAATAACCAGTCTGTGACGATCACTGTATTGGAAGAGCA
GTGCCTGAGGATGTTTTCCCGACAAGACCCCCACGCGTCTCCCCCTCTTGTCCAGGTGGTACCGCGACACAGTCCTAAC
AGCCACCAGTACACCCCTGGTCTGCTGGGAGGCAATGAGATACAGAGGGACCCAGGTTACCCCAGAGACGTAATGCCA
CCACCTGATCTGCCAACAGCTCCCACGAAAAGCCCTTTCAAGATTCCAGCAGTGACTTTCATCAATGAAGGTGAGTTAC
TGCTTCCTGGCCAATGGAAGAACGAAGCTGGTATGCTGATGCTGTATGATTCACGCAACAATACTCTTATCTTAGTAAG
TCCTACTTCTTATGTGCTGATGCCATTATACATGTCCAATCAAAATTTTCACTTTTTAAAGTGATGTTTGGATTTGATATA
AAACATCTCTTTTCTCCGTGCTCTAAGTTTCTAGGTGTTTATAATTTTTCCCCTCTGTGGGAAAAAAAAGCACTCTGCCA
CCCAAATTCTTACAATGGAGGCTGCTGTCAAAGAGAATGACCACTGACATATAGCTGAAGGAACTCACTCTACACCCC
ACTTTGCGGCCAGCTCCACCGCAGCCCCACCCTTCAGATTCCCACTGCTTCCTCTGGCCTTCTTGCTGTCTTCAAAAGGA
GTATTTAACCTTGTGCTCTCCTTGTCCTCAGGCCTGCAGTCGTCTGTCCTTATCTCCACTCAGGGTGTGCTTCCTACACTG
CTCTAAGTCTCATCAGGTCCTGGGTTCTTGTTCTTTCAAACTTCAAAACACCTATATAAAACCTACCTTTGCTACCTCAA
GAGAAAAGGGGAGTCTTGTCTTCCAAGGCTAAATGATACTGAGCACCCTGCCTTCCTCTCACTGCTCTGCTCTGGCCCT
GACTCTGGGGTGAGCACCCAGTGCACAACAGAGTCCCGTGTTTCACTTAGAACTGTCACATGTGCATCCGCTGTCCCAC
AAGCCACTCTCCTGAACCTGTTACATTACTGCTTCCCTACAATGGGGGAGGAGGGACTCAGATGCCCACAAGGAAGAT
GAAAACTCATTTACATAAGGAAAGGCAGGACATAAAAGCTGCACTAGGAAGCCACCGCACGCATGAGGCTGTCTGCAG
CAATGGCATCCACTGACACATGTGTCCTTGCGCCTGGCTTCCACAGTCACATGAACAAGCTGTCTTCCAGACTGTATTTT
AGAGCTCCCCCACATCTCAGGATGGCAAGGGTTACCTGCCTGCTGGTGTAGGAGCCGCCTGACTGTGGCAAGGGTTCCT
CTACTGAAACAAGTGATCAAGGCTCACCTCAAGGCTTTCAAGACTAATGCTAAGACTTCCAAGAATCAAACAGACAAT
ACTGAACTTCTCTTTTTCCACATCCTAGGCTCTTTCTTTCCCTCTTTTCTCTGCTTTCTGTCTTCTGTACCACACTACACTG
GAGTTACTGAGATCCATTTGTTTGCCTTCCTGTGGGACCAGGTTTGGCATACTGTGCTCATCGTATGTGAAGAATAAGTA
AGCAAGTCCTAAAACAATCATCTTCTCACCAACACTTTCCTACAGAAGCAATTATAATGACAAGAATAACGCAGGCTTG
GGTGGTGCATTCCTCTAACTACAGCATGGGCTGAGAGGCGGTGCAGAGTTCCTAACTCCGAGGTCATTTGGGCTACCAA
GAGAAATTGTCTCCAAACAAATACATATTTACTTGACAAAATCTAGAAAATACCAACTATCTTTTAAAAAATGCTCAAC
AGCCTAAGAAGCAGAAATAAACAGTTAACATTTTATTCATTTCTTTTATCTTCTTATAAACATGGCTATCAATATTTGTT
TAACCTTTAAAAACCACTTTGTTTTCTGAAGATTATATTCTTAAGACAAATTTCTCTGAGTAAAACTGACAGACTTATCT
ATTTGATCCTCACCTGTCCCATAAGCACAGTCACCTGAATTCTACTCAAGTCCCCTGTAAACATTCAGAGGCAAAACAA
ACTGGTCATTTAGATCCAGAAGCTGGAGGGGAGGGAGCGGGCGTGGGAGTAACAGTGCTGGGTCCTGGCTCAGAGCTT
AGTACAGAAGTGCTGCAGCAGTGCCTGACACATCCTACCCAGATGTCTAAGTGCTTGCTGACTGCTCCCCACAGCCATT
CCCTTGCAACACACTCTGCACTGGTACCAGCCTCCTTTGTAAAGCATGCACACACCGTGCTGCTGCTCATCAATTTTGTG
CAAGAAAAACCCAAGTGTAGCTGTCCTTTGCTACTTCGTGGTTTCTTCTTTCTTCCACCCTTTCAACCCCCTAACACTAG
ATAASAGAGAAAAGGGGATAAAGAGGAAAGGAAAGAGATCCCGGAATAAAACCAGGAATTGGAAAGGGGGTGATGT



   

TACCATTAGACCATTTCCTGCTGGTTAGAGATGTCAATTTACTTAGGGCAAGTTTGATCTTAGCTCTCAGGATATCTAAT
TTCTTCTTGTTGTTGTTTCTTCTTTGTGCACAAGTACTTAACAAACTGCAACCAACAACAACCAATCAGGAACCCCATCT
CTTGGGGTCCTAGCATTTATATAACCTCCCCCTAAATTCTAAATGTCACAATCGCAGAAACTATCTACAGCTGGCCAAA
CCATGATTCTGCTAGAGCAGACCCATAATCCCCACAACTGGGATTAAAATGATAACATTCTCATAATATTTCTGTGTTTT
TTAAAAAAACAAAATTCTGGAATTCTCACTACAAGAAAGTCTCATTTTCATTTCACGTGCTTCCTTCAAAAAAATTGTTT
CAACAAAACAAATCCACTTTTTCCTTCTAAAACTCTAGTAGGACTTCTGTCCATTCAAATGATAAGGATGAGACCGAAC
GAATGAGTACATGATGTAAACAGAAGGCCCTCCGTAAGCCCTAGTTGACCTCACAGGCCTGAAGTAGTTGTTTATAATC
ACAAACACCTCTACTGTCTGTAACACATACATTTATTAAATTATCTCACCTTTACAAGTAACCACAACCCATCTAAGTGA
GAGGCATTCTAACACATAAGCTCCTTCCTGCATTTCAAACTGCAGGTGCTGAAACATTACATGACTTGATAACACAGAG
CCTCTTAGCGTGGTCAACCTAAAGACCTTCATGAAAACAAGTGTTAAGAGCAGCAAGAATATCATAAAATTAGGTCAA
TCAGCAACTCAAGCCCTTTAATTTTCAAAGACACGTACAAAACTGTCCACTGGACTTAGAAAGGAAAAAAATCTTTCCC
ATTCATTTCAAACTTACATTTTATTAAGTTTTTAAGACATGATATGATTTATCAGGATAGCAGTTCCTATAATATTTATA
GATAAAGATAACTCCTATGTATTTTATTAAGCTACAGTAGGTATAGTTATAGAAGTGTAGAAACAGCTGCTGTTGAGTT
TTTAAGTTTAAGTCAGTGGCATCATCAATTTTAGCAGAAATGAAGAAACATATTTATTTATAACAAACAAAGGAAATAC
TTTACAGAATGAAAACATCAGCTCTAGTTTTTTCACACACTGAGCATCAGTACAAGAAAATGCATACAATTAAATACAT
CCATACAATTATGCATGCATGGGATACGGCATACCCAAGGCCAAAGTTTATCTCACTTTTACAAGAAACGGTGCACAGA
GTAGTCCTAGGAAATCAATTTTTTTTCCATTTTTTATTAGGTATTTAGCTCATTTACATTTCCAATGCTATACCAAAAGTC
CCCCATACCCACCCACCCCCAATCCCCTACCCACCCACTCCCCCTTTTTGGCCCTGGCGTTCCCCTGTACTGGGGCATAT
AAAGTTTATGTGTCCAATGGGCCTCTCTTTCCAGTGATGGCCGACTAGGCCATCTTTTGATACATATGCAGCTAGAGTCA
AGAGCTCCGGGGTACTGGTTAGTTCATAATGTTGTTCCACCTATAGGGTTGCAGATCCCTTTAGCTCCTTGGGTACTTTC
TCCAGCTCCTCCATTGGGAGCCCTGTGATCCATCCATTAGCTGACTGTGAGCATCCACTTCTGTGTTTGCTAGGCCCCGG
CATGAGTCTCACAAGAGACAGCTACATCTGGGTCCTTTTGATAAAATCTTGCTAGTGTATGCAATGGTGTCCACGTTTG
GATGCTGATTATGGGGTGGATCCCTGGATATGGCAGTCTCTACATGGTCCATCCTTTCATCTCAGATCCAAACTTTGTCT
CTGTAACTCCTTCCATGGGTGTTTTGTTCCCAATTCTAAGGAGGGGCATAGTGTCCACACTTCAGTCTTCATTCTTCTTG
AGTTTCATGAGTTTAGCAAATTGTATCTTATATCTTGGGTATCCTAGGTTAGGGGCTAATATCCACTTATCAGTGAGTAC
ATATTTGTGTGAGTTCCTTTTGTGAATGTGTTACCTCACTCAGGATGATGCCCTCTAGGTCCATCCATTTGGCTAGGAAT
TTCATAAATTCATTCTTTTTAATAGCTGAGTAGTACTCCATTGGTGTAGATGTACCACATTTTCTGTATCCATTCCTCTGT
TGAGGGGCATCTGGGTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTGCTATGAACATAGTGGGAGCATGTGTCCTT
CTTCACCAGTTGGGGCATCTTCTGGATATATGCCCAGGAGAGGTATTGCTGGATCCTCCGGTAGTACTATGTCCAATTTT
CTGAGGAACCGCCAGACTGATTTTTCAGAGTGGTTGTACAAGCCTGCATTCCCACCAACAATGGAGGAGTGTTCTCGCT
TTCTCCACATCCCACGCCAGCATCTGCTGTCACCTGAATTTTTGATCTTAGCCATTCTGACTGGTGTGAGGTGGAATCTC
AGGGTTGTTTTGATTTGCATTTCCCTGATGATTAAGGATGTTGAACATTTTTTCAGGTGCTTCTCTGCCATTCGGTATTCC
TCAGGTGAGAATTCTTTGTTCAGTTCTGAGCCTCATTTTTTAATGGGGTTATTCGATTTTCTGAAGTCAACCTTCTTGAGT
TCTTTATATATGTTGGATATTAGTCCCCTATCTGATTTAGGATAGGTAAAGATCCTTTCCCAATCTGTTGGTGGTCTTTTT
GTCTTATTGACGGTGTCTTTTGCCTTGCAGAAACTTTGGAGTTTCATTAGGTCCCACTTGTCAATTCTCGATCTTACAGC
ACAAGCCATTGCTGTTCTGTTCAGGAATTTTTCCCCTGTGCCCATATCTTCAAGGCTTTTCCCCACTTTCTCCTCTATAAG
TTTCAGTGTCTCTGGTTTTATGTGAAGTTCCTTGATCCACTTAGATTTGACCTTAGTACAAGGAGATAAGTATGGATCGA
TTCGCATTCTTCTACATGATAACAACCAGTTGTGCCAGCACCAATTGTTGAAAATGCTGTCTTTCTTCCACTGAATGGTT
TTAGCTCCCTTGTCGAAGATCAAGTGACCATAGGTGTGTGGGTTCATTTCTGGGTCTTCAATTCTATTCCATTGGTCTAC
TTGTCTGTCTCTATACCAGTACCATGCAGTTTTTATCACAATTGCTCTGTAGTAAAGCTTTAGGTCAGGCATGGTGATTC
CACCAGAGGTTCTTTTATCCTTGAGAAGACTTTTTGCAGTCCTAGGTTTTTTGTTATTCCAGATGAATTGGAAATCAATT
TTTAATGTAAAAAATTCAGCCACAGAGATAACTTTCCAATATTATTTTAAGTAAGCATTCCCTTCCATTTTACTCTATAA
GCCAAGTGACATAATCAGTTGTATYATAATCATAACAAGCAGCCCTCCCTCATGACAGAAACTTGAACAGACCGATGC
CTGTAACCTGCTTCCCAGTGCTAACACGCTGATTCCTAACAAACAATTCCTAAAACAATTAATAAGCCTACTGTTTTATC
TCTTTACATAGTAGCTTAAAACAATTTTTGCAACTCTAGGGGAAGTGTCTCACACTGGAGACTTTCAAGGAAAGAACAA
CATAAATGGGTACTGTGCTTACATGTCGTGTGACATAGGTGGCTACTGTACTTACACACGCTCTGACAGATGCTGCTGC
TGTGCATACACACACTCTGACGTAGGTGGTTACTGCGCTCATCCATGCTCTAGCACCAAGTGACTCACTGTAGTGTGGT
ACACATAGGTAGCCATGCTAGAGTCTCTATATGCATGACAGAAGACACACAATCCATTCTACCTAAAAATTAGTAAGCT
GGAGTCAAAAGCCGGCACAAAAACTATGACTCCACTTAGGTGAGATACAGGGAGAGTCAAATTCACCCATGGAATCTA
GTTTTCTGCTTTGAGAAGAATTAAAATGTGTATCATGGGAGATGAATGAATCCTATTTCAAGATTACTGCATCCAAGAA
GAGGGTCTGCATTCAAGATAAATATGATTATAGAGGAGATACTGCCTGTGTACATTCTTTGAAGCACCAAATTTCTGAA
CCAGAGGTAAATTTGGATTTTCAAAAATAAAGCTGATAAGTTTCTAATAGTAGTTTTAAAATTTTTTTGTTAAATATGAT
CCAGAGAAAGAAGTTAGTTTCTGTTTAAAAAAAAACAAAACAAAACAAAACAAAACTATCATCTAATTCTAGAGCAAA
AAATTTAAAAGGAATGAAAGTAACAATAAGAAAATGTTTCTGCCAAGATCAATGAGCTGATGGTATAATTATAAAACC
CAGTAACTGAGCTCTGATAGTTACTGTCTTTTCTAAAGAGGAGAGAAGGCACTGTCAAGTTTATCTGTCTTCCACAAAA
TAATTTGAACTAAAATTTCCTGAGGTTTTGTAAGCCTCAAAGATCCTGAAATGTAAATACAAGGTCCACTGTCCAAAAG
TGGATAAATTAGTGAAGCTGAAGATAAACTTAAATTTGCCTGTATTAGAAGTTTTATCAAATGAAAACTGAACTCAGAT
AAGCTAGTATTCTTCAATTTATCTAAACACCTAAACACACGTTAAATAGCGGAAAATAAAAACAGTTCTCTGGTATTTA
ACAAAACCAGGCTAAAACAGAATCTTTACATGGCCTCCAATCTAAACTTTGAGAGCAGGCAGTAAGATCTCAACAAGC



   

AAAGCTTAGTTCCAAATCTCAGACATGGGAGCTACTCGACAGGAGCAGCCCTTGGGTGCAATGCTCACAGAGCCCCTC
GTGTGCCATTAGTAGCATCAGGTCTTAAAATAAGAATTTACAATAAAGTAAAATATGCTCCTTAGACACCCTAACTTCC
CTAAAAGTAGCGACTCGGGAGCACAATGTAGCTAACTTTAGAGATTCCACCATGACTGTTTTTAAGTAAAACCATCGAG
CACATGAGTGAGGCAGTCTCTGGCCCACCTGAGAGGCTATAAACATCATCCTGTCGTTTATATTTCAGACATAGGAAAT
GTACAACAGCTGTGGAAGACTAAACATACTTCAGCATGTAGCCCACATGTGGCTTAGATGAGGTCCCGAGACTCCCAA
CGGCCTAACTTGGATTCAGTATGCTGAGCTCAGACAGGAAGACAGCAAGGCCCTGCTCAATCTCAGCTCTCAATTCACA
CTCTTACCACGAGTTCTGCTTCAAACCTCATTAGAGTGCTTCGCCACGCTGTGTGGGAACCTTTTCTTACCACTTCTCTC
ATCTCCCACCTAACTTCAGGGTTCTTCATCTGTCTCGGGACCTGAGTCTACCCTGCACTAGATTCAGAAAAGATCATTCT
TTTTAAATTAAAAAAAAAAAATTGTTCATTTGTATTTAGCCAAAGGTTGACCCTGGGTGTCCTCCTTTTTGAGATAGGAG
GGTCTTTCACTAAATTTGAAGTTCCTTGATTTGGGTAAATTGGCTGGGATTTCCTGTCTCTGACCCCTAACCCAGTGCTG
ACACTACAGACACTGTGTATGCTCGAGTGTCTGGCTCGTGCGAATGCTGGGATCCAGACTCAGTCCTCACACTGTACAG
AAGGAAAGTTACAGTCTGAGCCTTCGCTCCACCCTCCAGAAAAGGCTCTTAAATGACAATAGAAACCCAAAGACATTC
TGAAAATGACCACCATCAGAAAAGTTAGTATCTGAGGGTCCCCCAATGAGCTCCAACTGTGCACGGCCAACAAAGAAA
AGGTCCTGCCTGTGCATTCTGCTTACTTGACATGTATCACATGACACGCAGGGAAGCCGGAGGGTGGGAGCGGGGGCC
ACTTCATTTTCCTCTCCACTGCTCCTCCACAGGCAACATCACAGCGTTCACCCTACCCGAAATGGAATGATTCTTCTCTG
CCTGACAACACATGGTCTACAATGTGAAATTATTCTTATGTGATTAAGGGAAAGAGAAGGGGTGACATCAATATCTGA
GGTGTTTCCCTATAGTATTTTGTGGTGCATGGAACACAGCAGAATGTAAAGTATGTTACTGGCTAAAATCAGCTGTTAT
TTTTAATCTATGAATTTTCACAACATGATCATTCAGTAATGTTTTATTTCTGTGACAGAAATGACTATATCATAACCTTC
AACTAGCCGGACTAAACAGCTCAATGAGCATATATGTATTAAGTAAAGATATTTAGTACAGTACTTTTGCACATGAAGG
TTAGGGACAAGAGAGGCAAGAGGGACTGACAGTCCCTGGTGACACTGGCTCTGTTAAGCACAGTGTTCACACACAGTC
CCAGCGCTTGGATGCTGAGGCACGAGCATCTGGAGACCAAAGTCTGTCTCAAAACAAGGAGAAAGGAAAGAGGAAAA
GAATCTCTGAATACTTTGAGAACTCTGGAATCCACTCATGACTTGAAAAGAAAACGCTGAACCAGTTACAGCAAAGAG
GGCTGTACTTCCAGCATTTGGGAGACTGAAACAGGGTGACTGTGTTTACAGACAAGCTTGTACTACACCACCAGTCCCA
GGTTAACCTGGGCTACAACATGAGATCCCATCTCAAAATGAAAACAACTTTAGCAAACTAGGGAATGCAAAAAACAAG
AATTATATATATATATAATTTTTTTTTTAGCAACTATTCTGGAGGCCTTCATAATAGACACAAAACCAAGGAAATCCCA
GAAGAGAAAAAAATGAGCCAATGAAACTGAGAGTAAAAAACCCACAATACCTAATATTACCTTTTAAAAAATTGTTTG
TTTGTTATTTATTTATTTATTTATTTAATGTATGTGGGTACACTGTAGCTATCTTCAGACTCACCAGAAGAGGGCATCAG
ATCCCATTACAGATGGTTGTGAGACACCATGTGGTTGCTGGGAATTGAACTCAAGACCTCTGGAAGAGCATTCATTGCT
GAGCTATCTCTCCAGCTCTCCTAATGTTATTTTTAAAAGATGCCATTTTCCAGGTTATATTTTTACTAATAATCTATAGTA
CAGATGGACACTGATAATTTTAAAATTTTGAAAAAGCTATATATGAAATATAAGACTATGGGGTCGAGACTCTGACCCA
CTCAGTTTGTACATATTGCTTTCCATTTCCTTGGACTTAAAACTAAAGGACTGATTCATTGACTTAACAACCTTGGCTGA
TGCCCAGTTGAAACATGGAGAGAGACGTGAAGTCAGCAGAGCACGGCGACTCCATCCTCAAGAGGCAATCCAGAAGG
AAGAGCTCACATTCCCCAAGTTGCCTCCAATGACAGACACAATGAATGGTGTTTACATAATGAAATTAATTTATCTTAG
TAAGAACCAATGGGGACAATACTATGTATTGTTATCTCAAAACTTCAGCAATCTTATTAAAATTATAGAGCAGAAAAAA
ATCTTAAGAATTCTGACTAAACTAGTTTCAGATACTTAAAAATTACACATCAGAATTTTAAAATATTCAGTAAAAATTTT
TGATGAATGCCTTTAAAACTCCCTTGTTCAAATATATCTATATTTAGCATAATTCTTTTTTTCTGAGCCATAATTTTTGTA
TGCTGTTTAAAATAAAAATTTTGAAGCACTGGTATAGTTATGAAATTTAAGGACGTTCAGTAGAACTAGACAGTTATTT
TCTGTAGATCCCACAATGTACCAATCAGACACTACAAATGATTTAACTTCATGGTTTTTTTTTTTTTGTTTTTTTTTTGTTT
TTTGTTTGTTTTGTTTCATTTTTTTTTTTTTTTTAGATTTATTTATTATATGTAAGTACACTATAGCTGTCTTCAGACACTC
CAGAAGAGGGAGTCAGATCTCATTATGGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCTGGACCTTTGG
AAGAGCAGTCAGGTGCTCTTACCCACTGAGCCATCTCACCAGCCCGTTTTGTTTCATTTTTAAGAAGTTGAAAAATCTTA
GCTGGCTAAAAATATAATGCCCAGGGGTAAGATCTTGCTACCAAACTTGACAGCCCGAGATCAATCCCAGCACCTACC
TGATGGATGGATGGATGGATGGATGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAGAGAACCTG
CTCCTGCAGGCTGTCTTCTGACTTTTTTGCACAGAATAATAAATTAAAAAATATGGCCTGGTGAATACTATGAAATAAA
AGAGCAAACAGTGCGCAGGAGTTCAGAACATTTACCTGGGAGCAGAAGTGAGCATGAAGGAGGGCTTACCACCACCTC
ACATAACCTTAACTACTACTACCTGTCGCATGACCTTAACTAGCTATTATCTGTGCAACAGAAAAGCTGTCAAGGGTCA
CTGGGCAGCTCTGATAAGAAGATTACTCTTAGCCATAAGAGAGCCATGATATCATGCATGAGATCAGCCAGTATCTTAG
GGAGACATTTAGACCAACATTCCTACATTTTTCTAGTATTAAGACAGGGTCTCCACTGAAGCCAGGCTGGCCTGGAACT
CACTACGTACCCCAAGCTGACCTTGTACTTGTAGTAATCATCTGTCCTTAGCTTCTGAGTTCTGGGATTAAAAGTGTGTG
GTGGAACACCTGGCCTGACACGCATTCTTTACGAATATGAGGGAAAGTTCAAATTATTTAAATTTGGGGGGTTCTACTT
TCTTTTCTTTTTTAAGGGTTTATTTGTTATGTATACAATGTTCTGTATGCATGTATGCCTGCACACCAGAAGAGGACACC
AAATCCCATTACAGATGGCTGTGAGCCACATGTGGTTGCTGGGAATTTGAACTCAGAACCTTTGGAAGGGCAGTCGGTG
CTCTTAAACTCTGAGCCATCTCTCCAGCCCTCTACTTTCTTTATTTCTAGAGCTTCTTAGCAATTAATGAGTGAGTGAAT
GAATACGACCGAGTTACCAAAAGGGAACACAATGCTTAATACTGTCAGAACTTACCAGGCTGCTGCTCCACTTCCAATG
AT 
 
Selection Cassette: 
 



   

GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCC
TCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCAT
ATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTC
TCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGT
CTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAG
ATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCT
CAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCA
CATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAA
AACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTG
GAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACA
CCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTT
AATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGT
GCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG
AGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG
CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATG
ATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTC
TTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT
GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATT
GAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATG
GTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTT
CGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGA
AACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCG
AATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCA
CGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCAC
GGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATC
AAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTG
GCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCA
GTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCG
CCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCA
GTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTC
CTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAA
CAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCG
AACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACG
CTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTT
GGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGA
TCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGA
ACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGT
GCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGG
TAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTG
CCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGC
CGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGC
TGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAA
CAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCAT
ATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTAC
CAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGT
ACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGT
TTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTC
TCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGA
GGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCA
AAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAAT
TCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAAC
ACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGT
GGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA
GGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG



   

GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGC
GGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC
GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGCGCATGCCCGACGGCGAAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTA
CCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTC
GCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCAC
GGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCC 
 
Targeted Locus: 
 
GTCGACCTCTTAGATCAAGAAACAAGGGCTGGGGTAGTAGCAAAGATGGCAAGAAAAGGTCCTGAGGTGCCCTCTGCT
CCTCGGGTGCCCTCTGCTAGCCTTACAAACAGCAGATGGCATGAAGCTGCTGTGGGGTAGCTTGGCCATGAACCTGAGC
ACAAACACACTTTGCCCACTTCTTCCCCAGTCTACTGCACTACTCACTTGGGAGTGAACTAAAGAGGAAGGAAGAAATC
TAGGTTCTTGGAAAGAGTTCCAGTGTCAGACTGGAAATAACAGGTAATCCTCATCTGCCACAGCCAACAGGGCACAGT
GCCAAGTACACATCCTGGCGTAGCTGTGGCTGCGACAGATTCTGACCAGGGGCCAGGGAACCAAAGTTTTAGACCTGT
TTCTAATATCAGTGTTGCTTTGGCCCTTAGTACACACATAGGTACAAAAAGACCTTTTATATCCAATTTGATAATGCTTG
TTGACAATTAGGATTTTTTAAAACTAAAATACAACCCACCAGACTTTCTTAACAGAACACACCCACCGAGTCACCTATA
AGCTTAAAGCAGAACCATAACTGCAGTTCAGGAAACACAATTACACGACGACAGGGAGCATCTCGTCATTCTTAAAAC
TGTCTCTGGTCTCCAAAGCGATGATATAAAAATGCTCACTTTCTATTGGTCTAAAATGTCTGACTTGGTAGGTTGAAAA
AATGTCGCAGTATTTATTGCAGAAGATCAACTTAACTGATCTTATAGCATTCTAATCTAAAACCCTGAGTAGTAAGATC
ACGTACTGTTCTCAGTCCCGAGGCAGTGAGCTTTCTAAGGGCTCTTAAAGGGTCCCCAGGCCTGGCAGTGTGCCTTCCA
TAGCACGGGCACGCATCAAAATCTCCTCTGAGTAAGATGGCAGGTGGCAGCTGCAAGCTCATCAAGAGAAGGGTCTCA
TCTTTACACAAATGTCAAAATACAAACCTACAAACCTAATAGTGAACTCGAGACTTCAAGTGAAATCTAATTTACTAAT
ACAAACCTCTCAGTATTCCCTTAGTAGTCTCAATGAAAAATGTCCTCTGTAGGCTTGTGTATTTACACAAACGCCCCTAC
CCCCACCCCCACCTCCACCTCCGGGGCTGATGGCACTGTGGGTGGCCTTGATGGGAAGAGTCACTGTGCTGGGCTTGAG
ATTTCACAGCCCGATCCCACCCACGTCCAGTTCCATGTCTTTGCTGGTCTGACTTCTCAACTCCTGTCTCTGTCACCAGC
TTCTCCACTAGGATAGATTCTCATCCCTCTGGAAATGTAAGCCAAGACGTACTCTTTCTCTAGTAGGTGGCTCTGGCTGT
GTGTTACCACAGGAGCAGAACAGTAACTACTCTAAAAATGATTAGCCTTATATTCACTGGGTTGCATAGTATTCTTGTT
CAAGTATATGGTGTATTTTGATCATATTCATGCCCCATTTTTCTCCTCTAGTCCTTTCCTAAAATAATCTATTTTCATAAT
TCCCTGTTTTCATGTCATGTATCATGCATGTCTACAAAAAACCTAGGTTCTATAAATAAGAGAAAATACAAGATATTTG
CCTTTTTGGGTCTGGTCTAATTCCTTAGTAAGATGACTTCAATTCTATTTTTTTGCAGTAAGACTTAACTCTGTTAATCCC
AGCACTCGGGAGGCAGAAGCAGGCAGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCA
GGGCTACATAGAAAAACCCTGTCTCGAAAAATAAAAAACAGACAACAAAAAAAGACTTAACTTTGTTGTTTATGGTTG
AGGCACTGTATACATATATAATATATAAATACATATACTTTAATTATTATATATACATGTATGTAATATATAATTTTTTT
TCATTCTTCTCTTGATGGACACCTACGCCATAACGTGGCTGTAGTAGATAATGTTGCAATAAACAAATGTGAGCAAGTG
TCTCTGAAGTGTGTTGACTTAGAGCCTTTAGACAGATAGAAGGAAACATCTCACCCATATGACGGTTGTAGTTCTTGTTT
GAGGACCCCTATATGGACTCCCATAGTGGCTGTTCTAGCTTATAGCCCACTTACTGCCTGTGTAGAAAAGATGTCTCCA
TGCTCATCCTTGCCAGCATTTGTTATATATTTTAATAATAGCTATTCTAACAGGGACAAGATAGGATCTCAATGTAATTT
TAGTTTGTATGTAAACTCATATTAATTATTTTTGTTTCTTCTTCACTCACTGCTTCCTAAAAGACGCTGTGGTAGAATTTC
ATTTCAAAATGAAGGCTTTTGTTTGGACCCTAAGTGTACTACTCTTCCTACTGGGCAGTGGTCATTGCAAAGGAGGACA
ACTCAAAATAAAAAAAATAACCCAAAGGAGATGGTCTAGCCGCGGTCTAGGAATTCTCTAGGATCGATTCTAGGGATC
CCGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTC
CCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACC
ATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCC
TCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAAC
GTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATA
AGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTC
CTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTG
CACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGA
AAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGT
TACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCT
TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGG
CTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCT
ACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCAC
ATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTG
TGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCG
CCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGA
TGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTT



   

AATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA
GTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCG
TGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCG
GATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG
CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGC
TGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATA
TTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAA
CGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTA
ATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACA
CCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTC
CATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAG
TCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTG
GATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAAC
GATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAG
CAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACG
AGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAG
GTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGC
AACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCAT
TATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTT
CCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTC
TGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTA
CAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTC
AAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGA
AGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGC
GAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC
GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT
GGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGC
GCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCT
ATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTA
TTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA
TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTA
CTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGG
CTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGA
TTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGC
ACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCCCTCGAGCTAGAGGTACCGCGACACAGTCCT
AACAGCCACCAGTACACCCCTGGTCTGCTGGGAGGCAATGAGATACAGAGGGACCCAGGTTACCCCAGAGACGTAATG
CCACCACCTGATCTGCCAACAGCTCCCACGAAAAGCCCTTTCAAGATTCCAGCAGTGACTTTCATCAATGAAGGTGAGT
TACTGCTTCCTGGCCAATGGAAGAACGAAGCTGGTATGCTGATGCTGTATGATTCACGCAACAATACTCTTATCTTAGT
AAGTCCTACTTCTTATGTGCTGATGCCATTATACATGTCCAATCAAAATTTTCACTTTTTAAAGTGATGTTTGGATTTGAT
ATAAAACATCTCTTTTCTCCGTGCTCTAAGTTTCTAGGTGTTTATAATTTTTCCCCTCTGTGGGAAAAAAAAGCACTCTG
CCACCCAAATTCTTACAATGGAGGCTGCTGTCAAAGAGAATGACCACTGACATATAGCTGAAGGAACTCACTCTACAC
CCCACTTTGCGGCCAGCTCCACCGCAGCCCCACCCTTCAGATTCCCACTGCTTCCTCTGGCCTTCTTGCTGTCTTCAAAA
GGAGTATTTAACCTTGTGCTCTCCTTGTCCTCAGGCCTGCAGTCGTCTGTCCTTATCTCCACTCAGGGTGTGCTTCCTACA
CTGCTCTAAGTCTCATCAGGTCCTGGGTTCTTGTTCTTTCAAACTTCAAAACACCTATATAAAACCTACCTTTGCTACCT



   

CAAGAGAAAAGGGGAGTCTTGTCTTCCAAGGCTAAATGATACTGAGCACCCTGCCTTCCTCTCACTGCTCTGCTCTGGC
CCTGACTCTGGGGTGAGCACCCAGTGCACAACAGAGTCCCGTGTTTCACTTAGAACTGTCACATGTGCATCCGCTGTCC
CACAAGCCACTCTCCTGAACCTGTTACATTACTGCTTCCCTACAATGGGGGAGGAGGGACTCAGATGCCCACAAGGAA
GATGAAAACTCATTTACATAAGGAAAGGCAGGACATAAAAGCTGCACTAGGAAGCCACCGCACGCATGAGGCTGTCTG
CAGCAATGGCATCCACTGACACATGTGTCCTTGCGCCTGGCTTCCACAGTCACATGAACAAGCTGTCTTCCAGACTGTA
TTTTAGAGCTCCCCCACATCTCAGGATGGCAAGGGTTACCTGCCTGCTGGTGTAGGAGCCGCCTGACTGTGGCAAGGGT
TCCTCTACTGAAACAAGTGATCAAGGCTCACCTCAAGGCTTTCAAGACTAATGCTAAGACTTCCAAGAATCAAACAGAC
AATACTGAACTTCTCTTTTTCCACATCCTAGGCTCTTTCTTTCCCTCTTTTCTCTGCTTTCTGTCTTCTGTACCACACTACA
CTGGAGTTACTGAGATCCATTTGTTTGCCTTCCTGTGGGACCAGGTTTGGCATACTGTGCTCATCGTATGTGAAGAATAA
GTAAGCAAGTCCTAAAACAATCATCTTCTCACCAACACTTTCCTACAGAAGCAATTATAATGACAAGAATAACGCAGG
CTTGGGTGGTGCATTCCTCTAACTACAGCATGGGCTGAGAGGCGGTGCAGAGTTCCTAACTCCGAGGTCATTTGGGCTA
CCAAGAGAAATTGTCTCCAAACAAATACATATTTACTTGACAAAATCTAGAAAATACCAACTATCTTTTAAAAAATGCT
CAACAGCCTAAGAAGCAGAAATAAACAGTTAACATTTTATTCATTTCTTTTATCTTCTTATAAACATGGCTATCAATATT
TGTTTAACCTTTAAAAACCACTTTGTTTTCTGAAGATTATATTCTTAAGACAAATTTCTCTGAGTAAAACTGACAGACTT
ATCTATTTGATCCTCACCTGTCCCATAAGCACAGTCACCTGAATTCTACTCAAGTCCCCTGTAAACATTCAGAGGCAAA
ACAAACTGGTCATTTAGATCCAGAAGCTGGAGGGGAGGGAGCGGGCGTGGGAGTAACAGTGCTGGGTCCTGGCTCAGA
GCTTAGTACAGAAGTGCTGCAGCAGTGCCTGACACATCCTACCCAGATGTCTAAGTGCTTGCTGACTGCTCCCCACAGC
CATTCCCTTGCAACACACTCTGCACTGGTAC 
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