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Genentech ID: UNQ756 Date of Submission:  10-10-04 

Lexicon Contract Name: DNA263 Mutation Type: X  Standard Knock out  

LexVision Name: ENZ757N1   Conditional  

Reference accessions:  
ENSMUST00000036372  

Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __KOS48, KOS84_________     
    X Target Vector  DNA __KSO48-FTV____________     

  X Targeted ES Cell DNA __2C4____________     
X 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: SacI BstX1 

Predicted Wild-type Band (kb): 9.0 kb 10.2 kb 

Predicted Mutant Band (kb): 8.0 kb 8.8 kb 

Probe Size: 295 bps 397 bps 

 
 
 
 
 
 
 
 

   



   

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: 28 5’ Primer Name: Neo3A 

3’ Primer Name: 29 3’ Primer Name: 30 

Predicted Wild-type Band (bp): 261 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 327 bps 
 

 
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 
DNA263-20    5’ – TGACGACGAAAAACTTGGCC 
DNA263-21   5’ – AACGAGCTGTAGAGGAAACC 
DNA263-24   5’ – TCTAGTAAGAGGGCACTGTG 
DNA263-25   5’ – AAAACGTTTGAATGAGCCAGG 
 
 
 
PCR Genotyping 
DNA263-28   5’ – CAGGAACTTTCTCTTCGTGGG 
DNA263-29   5’ – ACACACTGAGGCCAGCGTAC 
DNA263-30   5’ – AGGCCAGCGTACTCAATCCC 
Neo3A    5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
ATTTAAAAAACTAATATGCCGGGCTTGGTGCCGCTCGCCTTTAAGCCCAGCGCTCGAGAGGCAGAGACAGATCTCAGA
TTCTCTGAGTTCGAGGGCAGCCCTAGCTACTTAGCGAATTCACGTTTCGCTCCCCAGCCCGCAAATCCCCTAGCGTTCCT
AGGTGAACTGTGGCCGTGTGTGGCTCCAGCCCCGCCTGCAGCGTACAAAGCTGCAGTGTGGACCCCGCTGTCCTGGCCA
CCGAGTCGGGAGGTCGGCCCGGGGAGGGAAGGGCGTGGCGGCTCTCGGGGCATCTGGGGAGCCGGTCAACTCAGTCC
ACGTGCGGTGCCGGACCGCCGGCTCCCAATGCTGGCGACGGGGGCGTGGCCGCGGGTACCGGGCAGTGGGGGTTGGA
GGGACGCCCGCCCCGCTGTCGTCGATGCTATCCCACGCCCCTCCTGCCTGGCCGCAGACTGCGGGGCGGGTGCTTTTTT
TTTTTTTTTTTTGGTTAAACTTTGGCCACGTGAACTGCCCCCCATTCACTTTTGCGCCAATCACGAGGCGCGGACGGATC
CCGAGAGGGGCCACGGCACGCCGCCGGCGGGCCGCTTCTTAACGCGCGGTGCGTGACGTGAGGGGCTCCTTTGCAATG
GCGCGCTAAGCCGGAGGATGTGCAGCTGCAGAGGCGGCGCAGGGCACCGAGAGGGCGGGCGCAGCGCGAGCCGAGCC
GAGCCAGCCGGGGGACGCGAGCCGCGGGAGCCGCTGTCGCCTCGCGCCGGAGTCGCCGGCCGCGCGCGTGGGGCATG
GTCCCCTCTTAAAGGCGCAGGCCGCGGCGGTGCGGGCGGGCGCGCGGAACAAAGCGCCGGCGCGGGGCCTGCGGGCG
GCTCGGGAGCCGCGATGGGCGCGGCGGGCCCGCGGCGGCCGCGGCGCTGCCCGGGCCGGGCCTGGCGGCGCTAGGGC
GGGCTGGCCTCCGCGGGCGGGGGCGGTGGGCTGAGGGCGCGCGGAGCCTGCGGCGGGGACAGCGGGACAGCGGCCCG
GCGGGCGGAGGGGCGCGGGCATGGCCGCGCGCGGCCGGCGCGCCTGGCTCAGCATGCTGCTCGGGCTCGTGCTGGGCT
TCGTGCTGGCCTCGCGGCTAGTCCTGCCCCGCGCCTCGGAGCTGAAGCGAGTGGGCCCGCGGCGGCGCCCCAGTCCCG
AGGGATGCCGGCCAGGGCAGGAGGCGTCGCAGCCCGGCGGGGCGCGCGGCGATGCGCGCGGGGCGCAGCTCTGGCCG
CAGGGCTCGGCCGCGGAGGGCGTCCCGCGCGACAGGAACTTTCTCTTCGTGGGAGTCATGACAGCCCAGAAATACCTG
CAGACCCGCGCCGTGGCCGCCTACAGGTGAGCCCCCCT 
 
Genomic Locus: (the deleted sequence represents nt 9,045-10,406 in the sequence below) 
 
CTGTCCCTACATCCTGATAGGTGAAATAACTGGGCACAGGTGTTTGTGGACTTCAAGGCTTAAAAGCATGGTAGGATCC
TGGTTGTAGCCAGCTCCCGAATCTGTCCTGTGGCCGTGATCTATCAGTCCTGGAACAAATGCTCATCAAACTACCCTTGT
CTGACTGAGATGGCTGTTTGTGTGGTTTCCAAGGCAACTCCTGGATCCCAACAATCAGGGTGCATGATGTAAAACTTCC
AGAAAATCGAAGTGTCACACGGGGGAAAAGTCACAAAAATTCTCTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTTCCTCTCTCTCTCTCCTCACTCACTATTTCCCACTGACTGAAAAATATCACAA
GGGAATGGAGGGATGGTTCAGTGTGTGGCATGCTTACTGCAGAAGCTTTGGCCCTGAGTGTTGGTCACTAGTGCTCATG
TGAAAGCAGGCATGGCGGCAGGTACCTGTAGCTCCAGTGCTGGGCAGGAACAGGAGGATTCCGTGGGCCTGCTAGGCA
GCCAGTCTAGCTGAAACAAGAGCTCTAGGTTCAGTGAGGGACCCTGTCGGAAAATAGGAGGTGAGGAGTGGTTGAGAA
GGGTACATTGACTTCTGACCACCACATGCATATGTAAGGGCAAGCATACCCACACATGGATACACACACACACACACA
CACACACACACACACACACACAAGATCCAGAAGAACTAAAAGAAAACAAATTACACTAGCTCATGAAAATTCTTGAG
ACTACAGGTATATACCACTGCGCTGGGCTCTTTTGAACATTTTCAACGTAAATGAAGTGGGTTGATGAACCAGCAGGTG
CAGCTGGGATTCAGGGTTTATAGTATACCATGGCCACATCCAGCTTATAGTGATAAAGACATGTTATTTTTTGAGATTTT
TCCTTCCAGGCCATGGCTTCATTGCCTTTGTGCCAATGGAAGCATAGCATAGCACGTCAGGAGCCCATAGTAGAGGAAA
CTGCTCACCCCACGGCAGACAAGAGTGAGAAATAGGAAGAGTCCTGGCCCCAGCATCCCTCCAGGGCACGCTTCTAAG
ACTGGACTCACACAGAAGGCCCCACCTCCATAAGGGTTCTGCCACCTCTCTACAGCACTAGGAACTCGTGAGAGCAAG
CTTTGAGCACATGGACCTTTGCAGGACATTCCAGATCCGAGCTGTGACACCCAGCAGCGACAAAGATGTCTTCACGTTG
CTGCTGCTGTTACTGATGACATAAGCCACCTCTCCAACCTTTAGCTCCATCCTTTCCTCCATGTGCACACTAACTGACTC
CAGTGCTACCCAACCTTTAGAAGACATAGACTTTCCCCCAGGCTTGGGGGAAACACTCTCATGATCGTTTGAATCAACA
GCTGTGCATGGAGATAGGGCATGTAGCAGAGCCACTAAAAACCTCCCCAGTGTCTGCAGCCGCATAATGCCAGAGTTT
TGAGAGCCTGCTGCAGGAGACTCCGGATACCCTCTCCCATGTGCACCGTGTGCTTCCCAGGAACACAGGCATCTATGTC
CATATGTGATAATTACATTGCCTCATATTTTGCATTCATTTGGGGGGGATGGGGGATGTGAGGCTCCTCAAAGAGGCCA
GCCGTGGCCCCACACCAACCTGGACATCAGCATCGGTTGGAATGATGGCTACACTTGCAGAAAGAAGCCACCTCTAAA
ATTCCTTAATTCAGGAGGCTGAGGATAGATTCTGGCTTACAGCTTTTTCAGGTTAAACCTCTCTCAGTTTACAGTTTCAT
CACAAATCCAGAATCAAACACCACCTTTAAATACTGGATTAAGTAATAATTACAGACTAAAATGGACCATGAAACACG
TGACCATTGCTCTCCGTTCTGTCTGTCTCTCTTTTGAGATGGGGTCTCTCTGTGTAGTCAGTGCTGTCCTGGACTTCAATA
TGTTGATCAGATTGGCCTTGAACTCACAGAGATTCCCCTCGTTTGTCTCCCAAGTGCTAGGATTAAACAACCACCATGC
CCAGCTCATTGTTCTCTTTGAGACTGAAGATTCAAGAAATCCTGGGTGGACCAGATGGCTCAGTGAGTTAAGGCTCTTG
CCGTTAAAGTTGGGCATCCTGAGTTCAATCTCCAAAACCCACGTGGTGGGAGCAAGGACCATTCCTGTTAGTTATCCTC
TGACCTCCATAGATACGTATTTTAAAAAAAGAAATCCTGTCATGGAATAAATATCCTGTCATGGAATAAATATAACAGA
AGGGGGCGCTGTTGCTCCAAGTTCCCAAGCTGTTGGGGCCCTAACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGAATGAAT
GAACAATATGCTAGCTAAGAACATTTTGGAAGGCTTTTTCTTCTACCTGTCTAAGGATAAAAAGATAAATCTCTAGTAC
TAGGTACAGCCCAAGAACAAAGTGAAGGGAAGTACTGAGTGTGAACTGAATGAAGAGGTTCTGAACGGACGTTGAGC
AGCCCTCACCCTAATGCTCACAGGCAATGGATTCTGACTTCAGAGTGGTTTTTTGTTGTTGTTGTTGTTGTTGAACTTTTA
CATGTGTACAATGAGGAATATTTGACGTGAGACTAAATTCACTTATATCTCATATATGCTTCATTTACTTAGTCCGAAAG
CAATTTTAGGCACTATTTTAAATCACTTGTGAACAAGTCAAAATGTGGTGTTACGGAGTTTTTCCCTTGTGGCATTTGTC
AGCAGTTAAAGAGCTGCAGATTTTGGAACACATGGAATTGAGATTTTCCCGATTAGGCATGCCCGCCCTGTGTCGGCCC



   

TTTAATGACTTAGGAAGATTCTCAGTAGTATTTCTCTATTGGGAGAACACAGTGGTCTATAAAGGAAACTACAAAGCAA
GATGCGATTTACTCTTCGCAGTTTTGACTTTAGTGGACTGTCAAGAGGCAAGAAACCAGACATGCAAAGGAGCGTTTTG
GCAATTCCTGCTTCCAGCCCGGGCTCTCCAGCTGTGGCTGGTGCCATCCCGGGTTCTCCGGCTGTGGCTGGCGATGATC
AGGGCTCTCCGGCTGTGGCTGGTGCCGGCCCAGGTTCTTTGGCTGTGGCTGGCGATGGCCTAGGCTCTCTGGCTCTGGC
TGGTGATGTCCATCCCTCAGTTGACTTCATTTCTCTGGGCCTCAGTTTCCACTCATGCAAGACAAAGACTTGAATAAATT
GTGATGTAGAACCCATCGTCTTAATGAGCTACACTGTCAATACTTGAGAGAATTAAATCTGTTGATGTACTTTGAGTAT
CGTTTTGTGGTTGTGAAATCCTCACATAATTAAAAGCCAGACCAAGCTGAAGAGAGCAGCTCCTGGAAATCTCACTCAG
GCGCATCCTTCTTCTCAGACCACTCGCTTCCCCGGCTCCCCGGGTCCTCGCTTTTATTTCTTGCATTCTGTGTAAAGACAC
TAAGGAAATGCTTTTTGTAACTGCTGTGTGTGTCTCATCATGTCCGATTCTTTCTGACTCGTGTGGAGAGAGCTCTTCAC
TCTGCCTTACAGCTGCAGGACACAGATGGTTCCAATTTGAGAAAGGGAGCAAGCCAGAGGGGTCAAGAACACCACAGA
AGACCTACAGAGCCAACTGACCTGGGTCCATGGGAGCTCACAGAGACTCAACCACCAACCAAAGAGCAGGAGAGGCT
AAACCTAGACCCACTACCCACTTGTAGCAAATGCACAACCTGGTCTTCACCCGGTCCCCTAACAATCGGAGTGTGGACT
GTGTCTGACTCCATTGCCTGCCATTTGGGTCCCCTTTCCTACCTAGACTGCCTGGTTGGGCCTCAGTGGGAGAGAAGGTT
TCTAGTCCTGCTGGGACTGGGTGTCCTAGGGTGAAGTGGTACCCAAGGGGGGCTTCCCCTTCTCTGCAGAAGAGGGGAT
AATAGGGGGAGAGACTTGTAGTGGTGGGACTGGGAGGAGAGGAGGGAGAGGGGCTGTGATGAAGATGTAAAGTAAAT
AAATAAATACATTATTGGAAGAAAGAGAGTGTAGCTTCTGGGCTGTTTTTTTTTTTTCCCTTCTCTTTTCTCTAGCATAG
GGCAAGAGTAAAATGCATTCAGTAGAAACCGCACTTCGACTTTCGTTCTTTTCCTAGACTGGTGATCTGTGATCAGTCCT
CTCTCCTGATGCTGGACTGTACGCTCACCCCATCAGCCACATAATTCCTAGGGGAGACAATCAGCTTCTGGTGGGTCCT
GTAGCTAGCTACACTGGGGTGTTTTAGTACACTAGGTACATTCCACAGCCTTCCCACTTAAAACAGTTCCAACTTACAA
TGGGATAGCAGAACATAACCCCATCACAAATAGAGCAGCAACTGTCTCCCCATTCACAGTCTTACAAATGGACATTTGG
TTTGCCCAGTTCACCCTCACACACAATGGAGCCCAGAATAACCCATCCAAGTGGCACTTTGTACTGGTGTGGATGAGGG
AGAATTCTTAGAAGTGAGATTGCTAGGTCAAAAGCTAACGTAGAGGCCAAGGAGGTGGGTCAGTAGGTAAAGTTCTTG
CTAGGCTAATTCAAGGCCCAATTAGGATCCCTTGAAACCACATCAAAACAGAGCAGCAGTGGCAGCTGCCTGTAAGCC
CAGAAAAGACAAAGAAAGGGGATCCCTGTGGCAAGCTGGTTCGACTAGTTGATTATGAGAACGTTGCTTCTGTTGANN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNGTATGCATGCACTCACACCACAGGCTAAGGAAGGGATAAGTAAGTACCACTGC
CACTACTGACGACGAAAAACTTGGCCTCAAAGTGAGTCACAAAGCACATCTCGCCCTTATTCCTGACACTTCTCAGAAA
GGCCTTCATTTCTTGGCTGACAACAGTTAGCACCTACTGGGTAAGTGGTAAGACAAGATGACCTAGCACTGTTAACAGG
ATGTGTAACATGGGTGGATCACTTAGCAGCCAAAGATACCCGGTAAATGTTTTTTCTTACCTCCAAAATTATACTTTAG
ATGTTTGTAGATCCAAATGTCTTCTGGGTCAATCAGTAGCAGAAGGTTTCCTCTACAGCTCGTTAGACCACTAAAAGCA
AAGAGCGTTTGCTCTCCACTTCTGCAGTGGCTCCACAAACCACCAGGACCTGAACCTTCAGGTGACTGTGCTCTGGGTC
AGCTCACCGAGCCCTGGCATGAGTCACCAGCTGACAAGCACTGGGGGAGTGGGATGCAGAAGGGAGAGGTGTCCTCCT
GAGGATGGGACCATTGCTCAAATTGTGCAGTTGTGGAAACTCTGGCCTCGCTTTAGAGTAATGGCATTTAACTGATGTT
TAGTTATAGATCTTTCTTTGCTAAAGGAGGATCAAGCCTTTGACTAGAGCAAACCTTGTCATGAAGGCGTCCCCTAAAG
ACATTTAGACTATCTCCTGAGTGTCTGTGCATCACCACCTACTGGTTAATCTTCTCATCTGGCTATTCTACTTCATCTGGC
TGGCTGCCAGTGCTGTGCTGTGTCTTCTAGCTATCTGTCTCTGAGATACATGTGTGCACCTGCATGCTTGCCTGTATAAG
AAACATGCCTCACAGAAACTGCATATAGAACTCACAAGTAGACCAAGGATGCATGAGGTGCCTGTGATGGCTAATCCT
GGTTGTCAACTTGACTAAGTCTGGAATCAACGGAAACCAAGATTCGGGGAAACCAAGAATCGGGGAACACCTGTCTTG
ATCGGATACTTTGAGGTGGGAAGACCCAAGCTAAATCTGGTCTGCACCTTCTGGTAGCAGCCCACATAAATGAAGAGA
AGTTTTGCTGCTGGCCCTCACTTTTTATGTCAAGGTCACCTACCCCGCTGCTAAGGCATTCCTTTCCTGATACTAGTGCCT
ACTTCTTTGAGAATCCAGCAGAGACACCCAGCTTCATTGATGGAACAACTACCAGATGGCTGGACCTTCCAATGGGAG
ACAGCCATTGTTGGATCAGTTGGACTACAGCCAGTAAGCAAATCCAATAAACGTCATTCTAACGTATATAGGGTCTACT
CATTCTGTTCCCCTAGAGAACCCTGGCTAATGCAAGCACTAAGGACGTCCTAGCTGACAAATGTCACATCCGCTTCTGT
CAGGCAGCTGTAACATAATCAACAATGGATTGTCATTTCCTGCCTCAGACTGGAAATGCTCCAAATACAGGGAAATATT
GAGGAAAAATTGGGGGGGGGTGGTATTGGGAATTGAACCCAGGCCATGTGTATAATAGGCAAACACTCAGCTATACCT
GAAACCCTTCCTTCCCTCCTCTTCCCCTTCCCCTTCCCCTTTCCTTTCCTTTCCTTATTTAAGTTTGAAACAGGATCCCAG
CAACTTTCCCAGGCCTTGCACTGACAGTCCTCTTGCCTCAGCTAGGAGTGCAGGCATGTGCTCTGAAGAATGACTAAGG
TAATGAGGCTCTTGACTGTGAGTTTAAAGTAGTGTTAGTACTGAAGCAAAGTTCCACTGGACTAATCAGGGTTAAGTGG
TGTTATTAGAGTGGCCATTGCAGTTGTTCATTACAGGCAGCAGACAGAACCGCTGAAAAAACAAAAGAAGCATTTCTG
AACGTTTAACTTTTTTTTTTTTTAAAGATGACTGCTTTTCCAGGGACCTCTGTTTGAGGCTTGAGTCCAGTTGCTGTGTCT
TTAAGGAAGCTTGTACAGGGAACCCTGTCAGCTATTTGAGGCATGCTGCCAACAAACAATTGAGGTATTTGCCGAAGGT
TTCCAAGAAATTGCAGCAAATCCTACAAAATGTTATACCTGTTATAAAGAAGCAGTCACATGTATTAGCAGCAGAAAA
AAAGTGCCACGTGAGCGAACAAAGCTGCCATCTGTGAGAGCAGGGGACGTAGGCAGAGATCAGTCTTAGTTACATCAT
AACGAATTGCACTCATGCAAGCAGAAAAGTAGGTGAGCTGCCACTTGGGCATACATTTTGAAACACCAGCCTAGAGCT
GCTACCACGGAGCCCTTCGGGTGCTGCAGTGGGAACACCCACATAGAAACAAGGAACTGACAGATCCCAAGACTCTGG
ACTTGGCCAGGTAGGACTCAGTGTGGAACTCACATCCCATTCCGGGCTAGACATGCATCCAGGTCAGGTGGTATGTGTG
CTATCAAACATCTACAAGGGGCTAGCAAGATGGCTTAGCAGGTAAAGGTGCTTGCCAAGCCTGATGACTTAAGTGCGA
TTGTCATGCTCCACAGAGTGGCGAGAGCAAACCAACTCCTCAAAGTTTCCCTCTGACCGCCACACGGGTATCATAGCAT
GAGCATGAACACGACAGACACACACTGAATAAATGTAGTAATTTTAACTCTCTGAGGAGCGACGCAGGGTCATAGCTT



   

CTCTATTCATCAGTTGTTGACTTGGTAACTGACGGACTTCTAGGAAGCGGGGAGCTGGGAACAAGATGTTCAACATTCT
CAGCAAATTCCTGACACACACACATTCCTGTCTTTTCATTGGACTTAAGTTTAGAAAATATAGACCCGTCGAAAGCAGG
CTTGAAGATAGTGAGGGCATTGACTATGTCACAGCGTCCAACATCTGTGTCTTGCCAGATTTGCGCTTTATGTAAATCA
GTGTGAATTATGAATTATGGGGCAGCTGCTGAACTTGGGGGCTCTGGTGACGTCTTGGTGTTTGTGGTTATGGTCTTACT
GGAACCTTTCTCTATGGTTTCCCAGCCTGTAATTCATGGCTAGGTGTCCTGTATTTCCCAGAGACCACTGCTGGAATCTG
GTCTTCACTACACAATGAATATTTTATCCTTAGATGTGGACCATCTCTTACAGGGAGAGTCAGGGGAGGGGAGGCGATG
AACTATTTTTGAAATAAATCACACGTGTCAAAGAAAGTGGTACTATCCAAAGAATAAACAGGAGTAGCCACCATTCAG
TGGTGGGGAGGACTGTGCTTCACACAGCTTTGTGGCTTAAACTGGAATATTTCTGTTGTTTGATTTATTAATCATGAAAA
GGAGCTACAAGAATAGGCTGCCCATCCACCCACCCCACCCCACCCCACCCCACTCGAAGCACTCTTGTTTTGTTGTTGT
TTTAATATTTATTTATTTTATGCACGAGTACACTGTCGCTGTCTTCAGATACACCAGAAGAGGGCATCGGATCCCATTGC
AAATGGTCGTTAGCCCCCATGTGGTTGCTGGGAATTGAACCTCTGGAAGTCAGTGCTCTTAACCGCTGAGCCATCTCTC
CAGCCCCATTTTCTATCTTTTTGTTTGTTTCTTTGATTGATTAAATGAGAACTTCTTAGGCTCTGGGACCGTAGTTCAGAG
GATAGAGTACTGGCCCAGTGTATCAGAGGTCCAGTGGCTGATCCCTGGCACCAGGGCTGGTAGCACACAGGCCTGGAA
TTCAGGTGACTCCAGTTCCATAAGCAAGAGGATCTGGAGTTCAAAACGATCTGCAGCTTCAGCTAGCACCTGGGCTCTA
TTAGAGCAGGTCCAAGTGGCTACTTTGCGATTATAATCCTAACACATTGGTGACTAAGAAATAAAATTGGTATTTACAA
ACATTTGTCATGTGGGCACCCAAGTTGAAGGGCTTTCGTTTTTAACAAAACGTATAAAAGTTAAGACAGAGCAAATATA
GGGAAACTGGTATCCAACTTAAAAATCCATTCAGCGAGCCTAACTTACTTGGAGACCTCCAGAATAGTAAGAGATCCT
GTTTCAAAAAACTAGGTGTATGGCTCCCGAGAACCCATCCCCCACACCACGTACACAATCCATATCCGTTTTATAAATC
TACTCTTAAAAATACTGACAGACTTAGGTGAGGGGGGTACTAACCAGCTCTCTGCTCACTGGGACTAAATACAGGTATT
TATCATCTAGTGGTAACTCACCCACCCATCTCTTCAATATCCATTTAAAAAACTAATATGCCGGGCTTGGTGCCGCTCGC
CTTTAAGCCCAGCGCTCGAGAGGCAGAGACAGATCTCAGATTCTCTGAGTTCGAGGGCAGCCCTAGCTACTTAGCGAAT
TCACGTTTCGCTCCCCAGCCCGCAAATCCCCTAGCGTTCCTAGGTGAACTGTGGCCGTGTGTGGCTCCAGCCCCGCCTG
CAGCGTACAAAGCTGCAGTGTGGACCCCGCTGTCCTGGCCACCGAGTCGGGAGGTCGGCCCGGGGAGGGAAGGGCGT
GGCGGCTCTCGGGGCATCTGGGGAGCCGGTCAACTCAGTCCACGTGCGGTGCCGGACCGCCGGCTCCCAATGCTGGCG
ACGGGGGCGTGGCCGCGGGTACCGGGCAGTGGGGGTTGGAGGGACGCCCGCCCCGCTGTCGTCGATGCTATCCCACGC
CCCTCCTGCCTGGCCGCAGACTGCGGGGCGGGTGCTTTTTTTTTTTTTTTTTTGGTTAAACTTTGGCCACGTGAACTGCCC
CCCATTCACTTTTGCGCCAATCACGAGGCGCGGACGGATCCCGAGAGGGGCCACGGCACGCCGCCGGCGGGCCGCTTC
TTAACGCGCGGTGCGTGACGTGAGGGGCTCCTTTGCAATGGCGCGCTAAGCCGGAGGATGTGCAGCTGCAGAGGCGGC
GCAGGGCACCGAGAGGGCGGGCGCAGCGCGAGCCGAGCCGAGCCAGCCGGGGGACGCGAGCCGCGGGAGCCGCTGTC
GCCTCGCGCCGGAGTCGCCGGCCGCGCGCGTGGGGCATGGTCCCCTCTTAAAGGCGCAGGCCGCGGCGGTGCGGGCGG
GCGCGCGGAACAAAGCGCCGGCGCGGGGCCTGCGGGCGGCTCGGGAGCCGCGATGGGCGCGGCGGGCCCGCGGCGGC
CGCGGCGCTGCCCGGGCCGGGCCTGGCGGCGCTAGGGCGGGCTGGCCTCCGCGGGCGGGGGCGGTGGGCTGAGGGCG
CGCGGAGCCTGCGGCGGGGACAGCGGGACAGCGGCCCGGCGGGCGGAGGGGCGCGGGCATGGCCGCGCGCGGCCGGC
GCGCCTGGCTCAGCATGCTGCTCGGGCTCGTGCTGGGCTTCGTGCTGGCCTCGCGGCTAGTCCTGCCCCGCGCCTCGGA
GCTGAAGCGAGTGGGCCCGCGGCGGCGCCCCAGTCCCGAGGGATGCCGGCCAGGGCAGGAGGCGTCGCAGCCCGGCG
GGGCGCGCGGCGATGCGCGCGGGGCGCAGCTCTGGCCGCAGGGCTCGGCCGCGGAGGGCGTCCCGCGCGACAGGAAC
TTTCTCTTCGTGGGAGTCATGACAGCCCAGAAATACCTGCAGACCCGCGCCGTGGCCGCCTACAGGTGAGCCCCCCTTT
CGTGGATGCCATCGCCTGCATCCGGCATCCTGGCTGGCGGGCGGGCGGCGTTACGGGTTCCCCGGAGGCTTCTCTGGTA
GCTGCCAGCGGCTCAGCGCAAAGGCAGCAGGGCTTAGGATGGTGAGCATCTCTCAAGGGCAAGGCTTTGGGATTGAGT
ACGCTGGCCTCAGTGTGTGTGCCTCTCAACCTCATCTCCAGGGAGACACGTAAGCTTTCTGTGTTCAAGACTTCTTTGTT
AAAAGGAACGAGTCTCCCCCATAAGGTGGTGGCGAAATTCAATGTTGTACCTGCGATAGTGGAGGCAGAGTTATAATT
TGAGTCTCTAAAATAGGCACTTTGTCATTTCGAAGGGAGAGCCCGCTTAAATTAACCTGGCTAGGGCTCCTCCGTACTG
TACTTTAAGATTCTCACTTTTGGTGAGCGTTTCCACTCTGCCTTTGAGCAACACTCTGGTTTGTTAAGTAGAGAAAAAGA
ACCTTGAGGAAAAACAGTTTGTGTGATCGATTTAGTCATTGTAAGACTGCAGCCTGGTGTTCCCCAGCGCAGCCACCAA
GGCGTATGCGTGGTAGGAAGTAACTGGGCCCTAGTAGGCTAAAGGAGTCAGTAGAAGTGGCAGCGATCATGTTCAGGA
TTAACAAAGGGATTAGCCAAAGCTGCCTTTAGAAAAGGAGATGGTTTTAGAGTGGAGGGCATGGTTAGAACTGTATTT
GCATTGAAGTGAATCTGAAATACAAGAGGGGTAGACCCAGGTGAAGGAAGGGACTCGTGGAAACTTTTGTGTGTGTGA
AGTACAAAAACCTTTACTGTACGGGTGAAGTCTGGCGTTCTTCCAGGCAGAGACTCAGTGGCAGGAATGGTTTCAGAG
CACGGATGTTCTGGGGCTGAGCTTTGTGAGCAGGGCTATACTAGTTGATGTTTGTTTTTACATTTTTTAACCAGTGCTTT
TATAACTTGGCTTTTGAATCCAGTTTCTGGTCTAAGTTTTCAGGCAGCAGACGGTATAAGAAAACAAGCATGGCTGGAT
CTCTTCTTTCTTTAACTCAAGTGAGGGATTGAGGAAAGAGCAGTTAAAGCGTTTAAAGGCTTGACCACCATTCCTGCTG
CTAATGTCCAGAGGCTGCGTCGTGCTAAGAACAGTTCTGAATGGCCAGAGGCCACAGGTGGCAGGCTGTATGTGGACT
AGCGGAGTAGTTTGAGAGCAAGTAGGCTATAGTTCTCCAGATGTTCTTTGACTTAATATCTTTGTCAAAAATTGAGGAC
CAGGGCTGGTGAGATGGCTCAGTGGGTAAGAGCACCCGACTGCTCTTCCGAAGGTCCGGAGTTCAAATCCCAGCAACC
ACATGGTGGCTCACAAACATCCGTAACGAGATCTGATGCCCTCTTCTGGAGTGTCTGAAGACAACTACAGTGTACTTAC
ATATAATAAATAAATAAATCTTTTAAAAAAAATTGAGGACCAGATGTGGTGGCACCAGTCTTTAATCCCAGCACTTGGG
AGGCAAAGCAGGTGGATCTCTGTGACTTCCAAGCCAGCCTGGTCTACATAGAATTCCAGGCCAGATATGACTAACACT
GAGACCCCTCTCAAAAAAAAAAAAAAAAGTTAAGCAAACAAATAAACAAACAAAAAATGAGAAAAGGACCCTTCCCT
CCTTTGGTTGAGAAGGTAAAGATGATTGTTAAGAAATCTGACAACCTGAGTTTGGTCCTCAGAAAGATCTCACAGGGTA



   

GGAGAGAGCTGACTCTCCGGAATTGTCCTTTTGACTGTCACACCTCTGCCATGAGGTACATTTGCACGGCCACACAACA
GATACTTGTAGATAAAATAAATGCCCTTTCAGCAATAAGGCTAAATTGAGGAAAAGGCCACTAGATTGTGTTGTGGTTT
TGAAAATAAATCCATGAAATTACAGTTTAGTGACAGATGACATGAAATCATAACTCTGGGGACAATTGCCAGAGTAGT
TTGTTCAGATAGATGATATGACCACCCCTCCACGTACATTTTTATTCTTATAAAATCAGTATACACAAGTCACTAGGGAT
CGTGCCTGTGATACCAAGAAGTATACATGTATAGTGTACACTAGTTTTATAGCTGACCATGGTTTCCCAAACCTCATCTT
GCCAAGTTAAGTGTGTGTCATCCTTTCTGTCTCTTCTTTATTGTTAAGATTTTCTCATTGTTTTCTTTTAGGCAGTGGGGA
CTTACTCTTTATCTGTGATCTGAAGAAAGCAGAGCACATGAGACCTACTCCCTGCTGCTCAGGGTCCCTGCCTCTCAGC
CCTGTAGTTAGATTGGCTAGCCTTAGGGAAAATTCAAGGGAGGCCTGAGTTGGGAGAGGGAGGTGGTGAGGTGGTTAC
AGCCTGGCGTAGAAGTCCACACTGAGCTCCATGTACAGTACTGTGTTAATGTAGTTTGATTCTTGAATCTTGTAGCATA
AAAAGTGGAGCCTGAGTTTGTGTGCCACCCACCACACCTGGCTCATTCTTCATCATATGAGAAACTCCCAGCGTTCAAG
AGATAGAGGCAGGCACAAGAGATAGAGGCAGGCAGGTTAGAAGTTCAAGGCCCAGGGCCTGGTGAGATGGCTCAGCA
GTTAAGAGCACCGACTGCTCTTCCGGAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCTGTAA
TGAGATCTGAAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATAAATAAATAAAATAAGTTAAAAAAAAAA
AGAAGTTCAAGGCCCCCTGCTCCATGAGACTTGGTCTTCAAATAAACAAAACCTCCTTCAGTTTGTTGTCCTCATCTCTT
CCTCATCCTCTAATTTAATAAAACAGTTGTTTGCCTTATAGGTGAAGGAGATGCCAACACTTCTAGTAAGAGGGCACTG
TGGTATAAGATTGATAAAGTCAGAATTTGTGCTTTGGGACTAGAAACTAGCAACCTTTTCCTTCCGGGACTGAGATCAA
GAAGGGAGCCAAGAGGCCCTAGAAAAATCCAGGAAGGTACACTTGTCTGGACTAAAGTTACTGTACTGTAATGCTTTA
CTGATGGAACAACTCCACTTCTATATGCTCTGCCTTTGTGCACTTGAAGTGCACCGAGAGACAGCTGACCAGTGGTAGC
TAGTAGGAGAACAGTTCTAAAAGTAGGTGGGATGGAACTCAGAAGTGCACGGATAGAGACCATCTGGAGCCAACTTTT
GTAGATCTGTGTAACTGCCTAGCTGCTAGGCTCACAGGAGTGATCCTGGCTCATTCAAACGTTTTAAGTGCACTTAGGT
ACAGGTCAGCCCTTTGTAAAGCAGGTGACCCGCATGGCCATTGTGGATCTAAAACTCAATTTTGAAGGCACAGCAAGTC
AGATGTCTGTTCTGCTAGTTGTATTAAAAGGGACTGGCTCTAAAAAGGGGTTGGGCCAGTGATGGGAGAAAATAGAAC
AGGGGTGGGCAGGGTGGTGTCCTATCTGTATTAGCTGGTTGTGAAGGCTTTAGAGAAAGGGGCATTTGTACCCCCCGGG
TCAGATAGTGAAAGGCTGGTTGTGTGACTATCACTGATAAACATATTGACAAAGGGAAAGCTTGATGCAGAGAGGCAG
AAGCCAAGTTGGAAGGAACCCCAAGAAGGCCATAAAAGAAGGAACTGGGTCTGACTGTTCAGACTCACGGAATTACAT
TCTGAGTGAGTGGAAAAGCCACTTGAAGCTTTGAGCAGAAAGGGAAATGGGTAGCTGAGACTATAAATAAGGAAAAT
AATTTGTGTAGGCTCATTTGCAAAGTTATTTGTCTATTATGTATTTTTACTTTAAAATATCATGATTCACATGTAGTAATT
TGGTGTGTTAATTATCAACAGGTTGATTGGGTGTCTGAAGTTACTAACTGTAGTTCATATTATCTTGATTTTTTTCTTAGT
TTTTAAAATTATATAGATTCTAAATAGTCAAGTAATTAACCTGCTTTTTCCATTATTATTATTATTATTATTATTATTGTT
ATTATTATTATGTGTATGACTGTTTGCCTGCATGTATGTCTGTGTATGTGTGTGCCTGTATCCAAGGGGACCAGAAGATG
GCCTCAGATCCTTGAGACTAGAGTTAGAGATGGTTGTGAACTACCATGCAGGTGCTGGGAACAAAGCCAAGGTCTTCA
GGAAGAGCAGCCAGTGAGTGCACACCTCTTGTTGTTGTTTTGTTTCCTGAGATTCACTCTAGTCCAAGCTGGCCTTGAAT
TCTTAGCGATCCTCCTGCCTCTCACCCTCCTGAGTGCTGGTACTGCAAGTAGAAGCCACTGCTTCCTGTTCCTGATTTTA
GATTTCCCTCCTTAAAGTCAAAAAGGTATTGTCTTCAAAAGGTACTGTCCTGTGAAAGTTCTTTTGAGCATGCTGGGTAA
ATAACTATCACTGGACAACACCCTCCACCCTTTTGAGTTTTCAGATGAGACAGGGTCTCCTTAAGTTGCCTAAGCTGGC
CTTGAACTTGCCTTAGTTTCCAGGTAGCTAGGATTACAGCTTTTGTTACCACCAGGCCAGGTGGGGAGTAGAGTTGAGG
AGGGGATTTTTTCAAAGGAAGTATTTCTTTTTCTGCTTTGAGAAGGAGAAGACAGCCCCAGCCACGTCAGGTGGCTCAT
AGCTGCTCCAGCCTCCAAGGCATCAGTGCTCAGACAGTTTACAGTCTTAGGAAAAGAAATCTTGTTAAGTAGCTGACCA
TGACCTTCAGGTTGGTATTCTCCTGCCTCAGACTTGCGTCCTGAGGTCACAGACCTGTTTGCTGGTATACCCAGCTCTTT
TTTCCTCATCTGTTTTTAATGCTTAGAACACTGAACTTCAGTTGGAGATAATAGCCCAATTAGTAAAGTGCTTGCAAGGT
GCAAGGACCTGAGTTCTAGTGTGGGACCCAGGTATGGAGGGGGATGGCAAGACTCCTGGGGCTTACTGGACAGCCAAC
TTAGCCTGTTTCAAGAAGTGGACAGCTTTCATGAAGATGATGCCTGAAACTGTTTTTAGTCTTGTACAACACACACACA
CACACACACACACACACACACACAGAAAAAACATTGAGCTATCCTACTAACACCTCACAGTTATTTGGATCTTACTGCC
CCTGGCCTAAAGATGGGTGACAGTTTTTGTTGTTTTGTTTTGTTTGTTTGTTTTTCTTTATTTTGCTATTTACTTCCCCTGA
AGATGTGACTGGCTGCCGGTTTCTGTCCAGGAATCCAGGAGTGATTAGCATTAGTGTGTGGGAAGAAAAGTGAGAACA
GGACTCTTTGGATAGCTTTTATCAGTTAATGACCCTTCCTAATGCCTTGAAAGTAGGCAGACTGTTCCTCTTGTCAGCCT
TAATGAGCGTCTCCATAACAGGCCAGTTGTTCTCTTCCATGCAGTCCATTTTAGCAAACATTTGGAAGGTGTTTACATGT
AAAAATCCAAATAACCAACTTTTAAGTGTGCTTTGGAGCACAACTTAATTTCAAGTTGTGAATTACATGTAGAAAGAGA
CTAGTGAAAGATGTGGTCTGGAGATGAGTGTGATTTTTATCTGTCTGTGAAAGTCAGAAGGTCTCTGATGTCCGTCCTC
GTGAGATTGGTGCGGTCGCCAGCAGGACTCAGGTGTTTTCGCTGTTGGTTATTGAAAGATTACTAATACTGGGCTGTAG
CCCCACAGGGCCTAGTTTAGATGAAGAGCTGAAGACTGTTGAGTGACAAGGGCTCACAAAGTGTGAGCAGAAGTGAGC
AGAAGGAGGGGCATCGAGCAAGGGCAGGCTGACCACACTCCCACCCATCCTCCTCTTCGAGCCTTGAAGAACGGGTAG
GAGTTTTAAAGACAGTGACAATTTCAGGTTTTCTAAGTCATGACGTAGCAGGAAATGGTAGTGGTGGGTGATGAGAAA
GGAGAGCCGTGAGCTATTGGAAAGTGACAGCAGGAACACCAAGGGCCTGTGAGGGAAGACACCTGTGTGCTATAGAA
ACTGATGGCACGGCCAGCCAATGTGTGGTTAAGTGTGTGTGTGTGTGAGAGAGAAAGAGAGACAGACAGACAGAGAC
AGAGAGAGAGAGAGGACACAGCCAGAGGCATCTGGAAGAGTCCAGAGCAGAGATGAAAAGTAGACTGAGCACAGAC
TGGCCAGGGCTGTCTGAGAGAACAGAGAATAACAGCAGGGATAGAGAACAGGGAACCTAGAGAGAAGTGGGAGCGG
AGAAGCTGGAGGGCTGGACACAGGGAGAATAGTGGGGGTTATACCAAAACTGAGTAACTCTGCATGGAAACCCAGGA
GCTGGAGGGAGTTTAGCTACGGAGGAGGTGAAAGGGCTAGGTGTGTTAATAGGCACCACAGGTATTCACTTGTTTTGG



   

TAGAGGGGAAGGCCTGGTGGATGCTGGCTTAGATCTGACCACCAGAAATCCTCCTACAGCCCATTAGTTCGTATAGTTA
ATAGGTTGAGCCCATTTTGGAATATTTGGATTGTCTTTTGGAGTTTGGGGAATTGGAGTTTCCTCTGGGACATCACATGC
ACCAGACTCAGGAACCCGAGTTGTGTCCGTGGTATCTCAGCGTGAGAGTGATTGATGGGATCTGTGATTGGAAGCTCAG
CTGATGGTCTTGCTACTTGGAGGCTGGTTGTGTTAAGCTTTGTTGAGTTTGTTTCTTATGGCAATGTCTACACGTAAGTG
TGCAGGATCTGTGCTAGTAAGCAAGATCTCACAGGAGGGTTTGAGTCAAGTTTTTTTTTTTTTGGCTTAAGAATAAAAC
CCAATCACAATCTAAAGGAGTTTTTCTGTTGCCAAGCCAGGCAGACAAAGGACAGGTGGAAGTGGAGGCTGCCCTCCT
TATCTGAGAGGACTGTTTCCTGGGTCTTATCGTCGCTCCGGTCCTCACTGTGAAATAAAAGGAGATAACCAAGAACAAG
TGCCAGTGAGAAGGTGGGCTGGCCCAGAAGGCTGCAGAGGGCCACCTGTTTGTCCACTTGGCTGGTACTCATGAGCTG
CCTGTCCTTGCTGGCCCTGAGTTTCCTGTGGTAATGATACTTCAGAGTCCTCCACCTGGTAAGAGTGAGAGGCTGTAGA
GCAGCCTGTGATTGCTGAGTGAAGGGGGGCGGGTGGCAGCTGGTGAACAGGCTGATTCCAGGTCGCACCTCACAGCAC
AGGACACCGAGGCACAAGAGAGCCTGGGATGCTTCTGCTGTTTGCATCACTTCTTTATTGGCTCGTTTGTTTGTTTGTTC
TAAGAACTGAAAAATTTACATTTTGTGTATATATACTATATACTCATCCCACCCCCAGCAAACAAACAAACAAACCAGA
CAAAAACACTTACTTGGGCCTAATAAGAACTGTAGCTCAGGAAAATCAAGAACTTTAAGTATACAACAGCAGTACAGA
AGGTGTTCAGAGAGCTCTGTGGTTCTTCTCACTTGGAGACTGGAAGAAAGCCACGACACATCTTCTCTCGTTTATACTCT
GCGTTTTAATTCTTAGGTTTCAAAATAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAGAGGAAGAGAGAGAGAAAG
AGAGAAAGAAAGAAAGATGTGTTATGGTCTCCTGGTGCGTGTTCTTGTTGCTGGTTGTGAAGCTGGGTTCAGCAGACTG
GCTTCTAATACTTGGGAATGTCTTCTGCACTACTTGTCCAGACCTTTGTCGAAGTGGGAGGGTATAAGAAAAGGGCTTC
CCTCCCCTCCTTTTAGAATAATACAGCCCAACTGGGTATCTTCCTGCCTCAGTCTCCCAAGTGCTTGGATGGTAAAGCAA
ACATACACTTTTATACTTGCTTTCCCAGTAAGTCTGTTTAAAGATCAGCAGTAAAGAGTATAATTTAACCTTTTAAAATA
ATTTCTCCACTGTTCTCTATTCTACTTTTCACCTATTCCTGTAACAGCTTGAGATTACTCATGTCTTAGGCGCAGTGAGTC
AGTTGACTTGAGAGGAAACCATATATACCCAGAAACCACGAACCCATAGGGATGCCAAGGACTGTTAAAGTAGGGTTC
CTATACTGAGAGAAAAACAGCCCTTGTCAGTTAGTGACTGAGTCCTCCCAGGTCCCTGTCTACTCTGACTGACTGGACC
ACAGCAGCTTCCTTCTGTACAGCACTTTGTGAGAGGATGGGTTGAGACGGCCTGTCCTCAGACTGCTTCCCACAGGGTG
CTTTTACCCACCTTCCCTGAGTGGGCCCGGAGGAGGCTGTTCTCCTAGGACCTCGTGTCTGAGGTAGCTCTTACACAGA
ACCCTGAACTAGGACAGTTTTGTGACATCTCCTTTTGCCTCCTGGACAGCTTAGCTGAAAGTGTGGGCCGATGTTAGCA
CACACAGGTAACACTTCGATCTCAGGTCTGAACACAGGCGCTTGCTCAAGCAGAAGGTAGGTACCTCCTGAGCGTGCT
GAAGCTGGCCGTTTGCCCTGGCAGAGCACAGGGCAGAGCACCCTATATTCGTCAAGATTTTCCCTTCCTGCTTTGGTCT
GGGCCACCCCTCACCTTCCTCTCTCTGGGATTAGTCTCCTGCTCACTTTTCTCCCTATGCATGCATTTTGGCTACATGATC
TTAAATCCTTTCCCTAACAGAAAGGATTATGTTCTCTCAATTCCTAGTGTCCATCAGTTCTACAAGCATTCTGTCTTCCTG
CTTAGACTCCAGTCACTCAGCCACAGGCCTGAGAAACTGTATCCTCGGTGATTGTAGCTTTCAAGCTTAGCACGCTGTA
ACCAGCAGGCGACGTGTGTAAGACTGGTTTGAGGAATAGAAAGTCTTCCCGCCTTTCTAATTAGGAAAATTAGCGTAAC
TATTAAAATGTAGAAACTGTAAAAGGAGGAACTTGATCTTAGGCCACTTTTCTTTGATTTGCCTGTTGGATAAGATTATT
ACAAAATAAACTGTTCTGTCGTCTGTTTTTTCTTGTTACATAAAGCTTCCCCTGGGGAATTCCCCCCCATAAATATATCT
ATCTATCATAGAAAATGTAGAAAATACAAAGAAAATTAAATGTTTTAATTAAAAAAAATTTTTTTTAAAAAATATGGAA
CACTTCACAAATGTGCGTGTGTCATCCTTGTGCAGGGGCCATGCTAATCTTCTCTGTATCATTCCAGTTTGTGCTGCTGA
AGCAAGCACTCAAAATTTTTTTATCCTAAAATTTTTAATTTTTGAGATTATAATTACATTTACCCCTCCAAACCTTCCCAC
ATACCCCTCCCATCTCTTTCAAATTCATAACCTCTTTTTCCTTGGTTTTGTGTGTGTGTGTTCCTAAATACATAAATACCT
GCTCAGTCTTTACAATGTTACTTGTATGTATATGGTTTTAAGACTGCTCATTTGCTATTGGGTAACTAGTTGGCGTGCTCT
TCCCTGGGGAAGGCAGTTACCCCTGCTCTCAGCAGTCCTCAGTTGCCTCCCATTCTTTGTCCCCTCACACACCCCCCCTC
CATGTTAGCATGCCTATTGTTGTCCCCTTGCTCAGGGCATGCTTAGGTAGCCATGTTGGTAAGACTTCATTTTAGGTGTG
TGTGTGTTACCTGCATGTATGTTTGTGTACCACATGCATGCCTAGTGCCCAAAGAAGCAGAGTGCAAATGTTCTTTATG
GTTGAGCCACCTCTCAAGCTCCTAAATGAGTATTTTCAAATCCCCCACCTAGAAACAACCACAATGAATACTTTGGGGT
AGAGCTGTGCATTACTTTTGAATACTTAGTAAGCCAAGATATCTATATATAGTCTTCCCTGCATTAAGTTGTGAGGGGTA
GGGCATAGAGTCCAGGCTCTTGAACTTGCTAGGCATACACTGTATATCACTTGCTACATTCTTAGTCCTTTTTGCCTGCT
CTGTAAACGTAGCCACATGTTATGGCTGCTTACCCAGGACAGTGTCTGTATTGTAGATGTAGTTTTTCTTACGGTGATAT
TGACTAGAACCTGCCAGCTGTTCAGCTGCATTTCTTAGTGTGGTTTAATCTGTACAGCAGATAGCATTTAGAAACTTGG
GGAAATAGAAGATTTCCTTGGCACTCTCACATTTCAGCTGTCTTATCTGGGCTGTAGAGAGAGTTGTGTATCAGACCAT
TGAAAATTGAGCTTTCTGGCAAGGACCTTTGCAAATGTTCTGTCATTTCCATTGAGAGCCCCAGGCAGCAAGTGTGTTG
ATGGCCAAGTAGACATTTGGTTATGAAAATCACAGAACTTGACCTGTTTTGATCACAGAAGAAGGGCAAGCTTGCTTGT
TCAGCAATGTTGCCTTCAGTTTGAAATTATGGATATCGTTCCCCTCTTCCTCCCACCACAGAATTGAGTTATGTTCCAAA
ATGAATTCACTTTGTGGAACCCTAATTGAGAAGATCACAATTTCTTAAGATTGGAGGGTTTGCAAAGAATTCATAATGA
GAAGATTTTCCTCAAACCACCCTTCAATTAGAATAGAAAAGACAACAAGAGGCTTGCCCTAGGTTACCTAAAAAGGAC
TGGATAATAATTGGGTGGGGTTACCAAAAAACGCAGAGGAGCTTTTAAGGAAGGTTTGAGGTTAGATTGTCTGTTTTAA
AATTAATTGCTTTCTCTTCTTAGACAAATTACAGCATTTCAAGTCACAGTTGGGACATTAATTGCATCTGTGACAGCTGT
GTTAGCAGAGCTTTCTTCCTGCTTGCTTCTGCCTGGGGCACTGGCAAAGAGCACAGGCAGAAATGAATTCTGATCTTTA
GGCAGATAGGAAGAGCCTAGTGTTTTGAGTAAAAATACTTAAAATTTAAACTCTTTTTAGAATTCTACCCAAAAACAGT
GTCTGAAATTGAGAGTTAAACAAAATTCAAATACAGTACATGGCTTGAGGGTTAGGTTTTTAGGCAGAAATGTGTGAG
ACTTTCCTTCCACACATCCATCGCTACAGTGCACACACTTCCTGTCTCTTACTTCTTCTTTCCCTACCTAATTTGCAAGCC
TCTGCCTTCTCTAATAGTAAGTCGGACTGAGGCAGCGGTGTACTGGAGTCAGGGCTCGCTCACCCTAGCAGTGCACTTC



   

CAGAGCCCGTGCACTGCAGAACGATCTGTAATAGGTTGTTTCTTTGAAGACAGGAATTGCCTTAGCTGCTCCTTCTCCC
ACCAGCATCCTCTTGATTCAGTATTTTTGTGATTTTGGGGTTGGTTGCTGTAGTGTTACATAGAACTTGCTCTGTTTTTGT
AATCACACGTTAGCGTAGAAACATAATGACTTCTTTATATCGATAGGCAATAAGTTGTTCATTCTTACCTTTAAAATCCC
CTCCTAAGGTGGTAGACATTATTTAGCTTTAACTTACGTTTCAGAAGCACCACAAGTTGTAGTATATTTCAACTCATGGA
GCCTCTGACTTTCCCTCTGAACAATTTTTTTTAGTGCTTTGAGTAACTTGGTTTTCTTCATGTAGAAATTGTAGAAAGTAT
GGCTGCACTGGTGGACAGTTCTGTGAAGCTCATCTGGAAGTGATTTCTGTCCCTTGGCAAACATAACACACAGCATCTG
TAAAGTCACCTGCTGTATAAGAGGGGACAGTTCTCATTCCACGTGTTCATTGACCTCTGTTGTGTGCCAAGAATTGAGA
TTATTTACATTTTCAAAGAATTATTGTGACTAAAAGAAAACAAGAAAGCCCAAACATTACTGGACAGCAGAATTAGGG
CTCCTTGGCTTAAAAGGGTGGGGTACACTGGCTTCCTGTGGTTAGAGGAATGTTGGGAAGTGTTTTCTCCTGCAGTCAT
GACCACATCAGAAAGTTAGTTACCTAGAAGTTGTCATAATTCTGTATGTTGTAGCTGTTTGCCAAAGGATTTGTCCCTTT
ACAGTAGAGTTGGTTTCTCCTTACATTAACAGTTCACCTCTCTTTTATTTACTTTACCTTTTTGCTCTATTTTTCTTTTTGA
AAGAGAGTCTCACCATGTTGCCTACCCAAGCTGATCTCAAACTCATGGTCTCAGGTTGTTCTGTTGTACCTCTGCCTTCT
GTGTAACTGGGACTATAGCTCTGTGCTACCATGCACACACACACACTCACACACTCACATATATCTCACAGATTTATGT
GCATATGTGAGTCTCTCC 
 
Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGA
GAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCC
GGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTC
TTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAG
TTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAG
GTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTG
GATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCA
TTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCC
CCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTA
CAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTA
ATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCC
GGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTG
GCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACG
GAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTT
TTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTC
TGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGT
TATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAA
TCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGG
CGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTC
GGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTG
TGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAA
GCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAG
GCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGAT
GAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTAC
GGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCT
GGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGC
TGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGT
GCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCA
GCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGC
GAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTAC
AGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACG
GCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCC
AGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGA
ATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGA
AGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCA
ACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCA
GTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAAT
GGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGC
GATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAA
GCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTG
CAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTA
TTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATA



   

CACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGC
CGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCC
GTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGA
CTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGA
AGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGA
ATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTG
CCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTT
TACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATAC
GGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAAC
TTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGAT
CGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGT
CGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAA
ACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGC
ATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGA
TTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTG
ATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGA
ACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACT
GAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAG
AAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGA
AACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGG
GGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCG
ATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGA
CCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTG
CTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCA
ATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCG
AGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
GATCAGTTGGACTACAGCCAGTAAGCAAATCCAATAAACGTCATTCTAACGTATATAGGGTCTACTCATTCTGTTCCCC
TAGAGAACCCTGGCTAATGCAAGCACTAAGGACGTCCTAGCTGACAAATGTCACATCCGCTTCTGTCAGGCAGCTGTAA
CATAATCAACAATGGATTGTCATTTCCTGCCTCAGACTGGAAATGCTCCAAATACAGGGAAATATTGAGGAAAAATTG
GGGGGGGGTGGTATTGGGAATTGAACCCAGGCCATGTGTATAATAGGCAAACACTCAGCTATACCTGAAACCCTTCCTT
CCCTCCTCTTCCCCTTCCCCTTCCCCTTTCCTTTCCTTTCCTTATTTAAGTTTGAAACAGGATCCCAGCAACTTTCCCAGG
CCTTGCACTGACAGTCCTCTTGCCTCAGCTAGGAGTGCAGGCATGTGCTCTGAAGAATGACTAAGGTAATGAGGCTCTT
GACTGTGAGTTTAAAGTAGTGTTAGTACTGAAGCAAAGTTCCACTGGACTAATCAGGGTTAAGTGGTGTTATTAGAGTG
GCCATTGCAGTTGTTCATTACAGGCAGCAGACAGAACCGCTGAAAAAACAAAAGAAGCATTTCTGAACGTTTAACTTTT
TTTTTTTTTAAAGATGACTGCTTTTCCAGGGACCTCTGTTTGAGGCTTGAGTCCAGTTGCTGTGTCTTTAAGGAAGCTTGT
ACAGGGAACCCTGTCAGCTATTTGAGGCATGCTGCCAACAAACAATTGAGGTATTTGCCGAAGGTTTCCAAGAAATTGC
AGCAAATCCTACAAAATGTTATACCTGTTATAAAGAAGCAGTCACATGTATTAGCAGCAGAAAAAAAGTGCCACGTGA
GCGAACAAAGCTGCCATCTGTGAGAGCAGGGGACGTAGGCAGAGATCAGTCTTAGTTACATCATAACGAATTGCACTC
ATGCAAGCAGAAAAGTAGGTGAGCTGCCACTTGGGCATACATTTTGAAACACCAGCCTAGAGCTGCTACCACGGAGCC
CTTCGGGTGCTGCAGTGGGAACACCCACATAGAAACAAGGAACTGACAGATCCCAAGACTCTGGACTTGGCCAGGTAG
GACTCAGTGTGGAACTCACATCCCATTCCGGGCTAGACATGCATCCAGGTCAGGTGGTATGTGTGCTATCAAACATCTA
CAAGGGGCTAGCAAGATGGCTTAGCAGGTAAAGGTGCTTGCCAAGCCTGATGACTTAAGTGCGATTGTCATGCTCCAC
AGAGTGGCGAGAGCAAACCAACTCCTCAAAGTTTCCCTCTGACCGCCACACGGGTATCATAGCATGAGCATGAACACG
ACAGACACACACTGAATAAATGTAGTAATTTTAACTCTCTGAGGAGCGACGCAGGGTCATAGCTTCTCTATTCATCAGT
TGTTGACTTGGTAACTGACGGACTTCTAGGAAGCGGGGAGCTGGGAACAAGATGTTCAACATTCTCAGCAAATTCCTGA
CACACACACATTCCTGTCTTTTCATTGGACTTAAGTTTAGAAAATATAGACCCGTCGAAAGCAGGCTTGAAGATAGTGA
GGGCATTGACTATGTCACAGCGTCCAACATCTGTGTCTTGCCAGATTTGCGCTTTATGTAAATCAGTGTGAATTATGAAT
TATGGGGCAGCTGCTGAACTTGGGGGCTCTGGTGACGTCTTGGTGTTTGTGGTTATGGTCTTACTGGAACCTTTCTCTAT
GGTTTCCCAGCCTGTAATTCATGGCTAGGTGTCCTGTATTTCCCAGAGACCACTGCTGGAATCTGGTCTTCACTACACAA
TGAATATTTTATCCTTAGATGTGGACCATCTCTTACAGGGAGAGTCAGGGGAGGGGAGGCGATGAACTATTTTTGAAAT
AAATCACACGTGTCAAAGAAAGTGGTACTATCCAAAGAATAAACAGGAGTAGCCACCATTCAGTGGTGGGGAGGACTG
TGCTTCACACAGCTTTGTGGCTTAAACTGGAATATTTCTGTTGTTTGATTTATTAATCATGAAAAGGAGCTACAAGAATA
GGCTGCCCATCCACCCACCCCACCCCACCCCACCCCACTCGAAGCACTCTTGTTTTGTTGTTGTTTTAATATTTATTTATT
TTATGCACGAGTACACTGTCGCTGTCTTCAGATACACCAGAAGAGGGCATCGGATCCCATTGCAAATGGTCGTTAGCCC
CCATGTGGTTGCTGGGAATTGAACCTCTGGAAGTCAGTGCTCTTAACCGCTGAGCCATCTCTCCAGCCCCATTTTCTATC
TTTTTGTTTGTTTCTTTGATTGATTAAATGAGAACTTCTTAGGCTCTGGGACCGTAGTTCAGAGGATAGAGTACTGGCCC



   

AGTGTATCAGAGGTCCAGTGGCTGATCCCTGGCACCAGGGCTGGTAGCACACAGGCCTGGAATTCAGGTGACTCCAGT
TCCATAAGCAAGAGGATCTGGAGTTCAAAACGATCTGCAGCTTCAGCTAGCACCTGGGCTCTATTAGAGCAGGTCCAA
GTGGCTACTTTGCGATTATAATCCTAACACATTGGTGACTAAGAAATAAAATTGGTATTTACAAACATTTGTCATGTGG
GCACCCAAGTTGAAGGGCTTTCGTTTTTAACAAAACGTATAAAAGTTAAGACAGAGCAAATATAGGGAAACTGGTATC
CAACTTAAAAATCCATTCAGCGAGCCTAACTTACTTGGAGACCTCCAGAATAGTAAGAGATCCTGTTTCAAAAAACTAG
GTGTATGGCTCCCGAGAACCCATCCCCCACACCACGTACACAATCCATATCCGTTTTATAAATCTACTCTTAAAAATAC
TGACAGACTTAGGTGAGGGGGGTACTAACCAGCTCTCTGCTCACTGGGACTAAATACAGGTATTTATCATCTAGTGGTA
ACTCACCCACCCATCTCTTCAATATCCGGCCGCTCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGG
GCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTT
ACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAA
TGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAA
GGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCA
GGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGG
CACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGG
GGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTA
GTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTG
CCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGC
AGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTG
AATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAG
GCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCA
TTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTG
GCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTC
GGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGG
TGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGT
CTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTG
TACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAAC
GCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTA
CGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACC
GCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTG
CTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGC
AGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCC
GCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCC
AATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCG
TAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGG
ATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCC
CGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACC
TGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGG
CAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATG
AAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCT
GGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCC
GGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTG
GATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAA
CTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAA
GCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCC
ATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAG
GCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCT
GGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCA
TTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCG
TGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACC
GTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAG
CGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATC
TGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTA
TGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCA
TCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTC
CTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAA
TAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTT
GGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACAT
CAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTG
GTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTC



   

ACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCC
AGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTG
GAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGG
GCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATA
TGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTG
GGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAG
ACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTC
CTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGG
CTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATC
AGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACG
GCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCAT
CGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGC
GGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCG
AATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGTTCGTGGATGCCATCGCCTGCATCCG
GCATCCTGGCTGGCGGGCGGGCGGCGTTACGGGTTCCCCGGAGGCTTCTCTGGTAGCTGCCAGCGGCTCAGCGCAAAG
GCAGCAGGGCTTAGGATGGTGAGCATCTCTCAAGGGCAAGGCTTTGGGATTGAGTACGCTGGCCTCAGTGTGTGTGCCT
CTCAACCTCATCTCCAGGGAGACACGTAAGCTTTCTGTGTTCAAGACTTCTTTGTTAAAAGGAACGAGTCTCCCCCATA
AGGTGGTGGCGAAATTCAATGTTGTACCTGCGATAGTGGAGGCAGAGTTATAATTTGAGTCTCTAAAATAGGCACTTTG
TCATTTCGAAGGGAGAGCCCGCTTAAATTAACCTGGCTAGGGCTCCTCCGTACTGTACTTTAAGATTCTCACTTTTGGTG
AGCGTTTCCACTCTGCCTTTGAGCAACACTCTGGTTTGTTAAGTAGAGAAAAAGAACCTTGAGGAAAAACAGTTTGTGT
GATCGATTTAGTCATTGTAAGACTGCAGCCTGGTGTTCCCCAGCGCAGCCACCAAGGCGTATGCGTGGTAGGAAGTAAC
TGGGCCCTAGTAGGCTAAAGGAGTCAGTAGAAGTGGCAGCGATCATGTTCAGGATTAACAAAGGGATTAGCCAAAGCT
GCCTTTAGAAAAGGAGATGGTTTTAGAGTGGAGGGCATGGTTAGAACTGTATTTGCATTGAAGTGAATCTGAAATACA
AGAGGGGTAGACCCAGGTGAAGGAAGGGACTCGTGGAAACTTTTGTGTGTGTGAAGTACAAAAACCTTTACTGTACGG
GTGAAGTCTGGCGTTCTTCCAGGCAGAGACTCAGTGGCAGGAATGGTTTCAGAGCACGGATGTTCTGGGGCTGAGCTTT
GTGAGCAGGGCTATACTAGTTGATGTTTGTTTTTACATTTTTTAACCAGTGCTTTTATAACTTGGCTTTTGAATCCAGTTT
CTGGTCTAAGTTTTCAGGCAGCAGACGGTATAAGAAAACAAGCATGGCTGGATCTCTTCTTTCTTTAACTCAAGTGAGG
GATTGAGGAAAGAGCAGTTAAAGCGTTTAAAGGCTTGACCACCATTCCTGCTGCTAATGTCCAGAGGCTGCGTCGTGCT
AAGAACAGTTCTGAATGGCCAGAGGCCACAGGTGGCAGGCTGTATGTGGACTAGCGGAGTAGTTTGAGAGCAAGTAGG
CTATAGTTCTCCAGATGTTCTTTGACTTAATATCTTTGTCAAAAATTGAGGACCAGGGCTGGTGAGATGGCTCAGTGGG
TAAGAGCACCCGACTGCTCTTCCGAAGGTCCGGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAAACATCCGTAA
CGAGATCTGATGCCCTCTTCTGGAGTGTCTGAAGACAACTACAGTGTACTTACATATAATAAATAAATAAATCTTTTAA
AAAAAATTGAGGACCAGATGTGGTGGCACCAGTCTTTAATCCCAGCACTTGGGAGGCAAAGCAGGTGGATCTCTGTGA
CTTCCAAGCCAGCCTGGTCTACATAGAATTCCAGGCCAGATATGACTAACACTGAGACCCCTCTCAAAAAAAAAAAAA
AAAGTTAAGCAAACAAATAAACAAACAAAAAATGAGAAAAGGACCCTTCCCTCCTTTGGTTGAGAAGGTAAAGATGAT
TGTTAAGAAATCTGACAACCTGAGTTTGGTCCTCAGAAAGATCTCACAGGGTAGGAGAGAGCTGACTCTCCGGAATTGT
CCTTTTGACTGTCACACCTCTGCCATGAGGTACATTTGCACGGCCACACAACAGATACTTGTAGATAAAATAAATGCCC
TTTCAGCAATAAGGCTAAATTGAGGAAAAGGCCACTAGATTGTGTTGTGGTTTTGAAAATAAATCCATGAAATTACAGT
TTAGTGACAGATGACATGAAATCATAACTCTGGGGACAATTGCCAGAGTAGTTTGTTCAGATAGATGATATGACCACCC
CTCCACGTACATTTTTATTCTTATAAAATCAGTATACACAAGTCACTAGGGATCGTGCCTGTGATACCAAGAAGTATAC
ATGTATAGTGTACACTAGTTTTATAGCTGACCATGGTTTCCCAAACCTCATCTTGCCAAGTTAAGTGTGTGTCATCCTTT
CTGTCTCTTCTTTATTGTTAAGATTTTCTCATTGTTTTCTTTTAGGCAGTGGGGACTTACTCTTTATCTGTGATCTGAAGA
AAGCAGAGCACATGAGACCTACTCCCTGCTGCTCAGGGTCCCTGCCTCTCAGCCCTGTAGTTAGATTGGCTAGCCTTAG
GGAAAATTCAAGGGAGGCCTGAGTTGGGAGAGGGAGGTGGTGAGGTGGTTACAGCCTGGCGTAGAAGTCCACACTGA
GCTCCATGTACAGTACTGTGTTAATGTAGTTTGATTCTTGAATCTTGTAGCATAAAAAGTGGAGCCTGAGTTTGTGTGCC
ACCCACCACACCTGGCTCATTCTTCATCATATGAGAAACTCCCAGCGTTCAAGAGATAGAGGCAGGCACAAGAGATAG
AGGCAGGCAGGTTAGAAGTTCAAGGCCCAGGGCCTGGTGAGATGGCTCAGCAGTTAAGAGCACCGACTGCTCTTCCGG
AGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCTGTAA 
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