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Genentech ID: 
UNQ2783 

Date of Submission:  1-10-05 

Lexicon Contract Name: 
DNA197 

Mutation Type: X  Standard Knock out  

LexVision Name: 
MEM706N1   Conditional  

Reference accessions:  
AA030296 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS11, pKOS80_________     
     Target Vector  DNA __pKOS11TV____________     

   Targeted ES Cell DNA __2D7____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 14+15 18+19 

Restriction Enzyme for Genomic Digest: Avr II Hind III 

Predicted Wild-type Band (kb): 12.8 kb 13.1 kb 

Predicted Mutant Band (kb): 9.6 kb 10.3 kb 

Probe Size: 373 bp 331 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: DNA197-21 5’ Primer Name: Neo3A 

3’ Primer Name: DNA197-22 3’ Primer Name: DNA197-22 

Predicted Wild-type Band (bp): 301 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 425 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 
DNA197-14  5’ – AGGCGACTGCATGTTAAAGG  
DNA197-15 5’ – TATTGGACATGGTAAAAGGCC 
DNA197-18 5’ – CACATACTGTAATCTTCCAGC  
DNA197-19 5’ – TCTGTCTGAACACTTCCTGG  
 
 
 
PCR Genotyping 
DNA197-21 5’ – CCCCACCTTCATCTAAGTGC  
DNA197-22 5’ – AAGGGTAGAGTTAGGGATTCC 
Neo3A  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
CGATGAGCGGCGCCTGCTCGAGCTACGTGAGCGCTGAGCAGGAGGTGGTGCGCGGCTTCAGCTGCCCGCTGCCAGGGG
GCGAAGCGGCTGCTGTCTTCTGCTGTGGCTTCCGCGACCACAAGTACTGCTGCGACGACCCGCACAGCTTCTTCCCCTA
CGAGCACAACTACATGTGGTGGCTCAGGTACAGGCCCTGGCTCTAACCTCACCTTGAACCCCTTCTCCCATCTTATCCC
ACTAGCCCACCCGCAAGCCAGCCTCTTGGAAGCCCCCACCTTCATCTAAGTGCCCTTCCCTCAAATCATCCTTAC 
 
Genomic Locus: (The deleted sequence represents nt10928-11238 in the sequence below.  KOS11 used to generate the TV 
represents nt-3965-13156 in the sequence below.) 
 
AATGCACTAGACAGAAGTTTGATTTACACTCAGGAGAGGATGGCCTGGATGACTTGAAACTTCATCATGTAGTCACAAC
AGCAATTTAAAAATTATGAATTCAAGCCTGGCAAGGTAGCATACAATTTTAATCTCAGCACTCTGAATGCAAAGGCAG
GTGGATCTATGTGAATTTGAGGCCAGCCTGGTCTATAGAGCAAATTCCTGAACAGACAGAGCTACATAGTGAGACTCTG
TCCCATGGTGGGGCTCAGGGGGATGGTGGGAGGGAGTGATGGATTATTTATTTCTGAAAGTTTTCATTAGGGCTGGTGA
GATGGCTCAGCAGGTAAGAGCACCCGACTGCTCTTTCCAAAGGTCCGGAGTTCAAATCCCAGCAACCACATGGTGGCT
CACAACCATCTGTAACAAGATCTGACTCCCTCTTCTGGAGTGTCTGAAGACAGCTACAGTGTACTTACATATAATAAAT
AAATAAATCTTTAAAAAAAAAAGTTTTCATTAATATTTTCAGACCACGGCACACCATAGGTAAGTGCAGCTGTGGAGCG
TACAGCTGTAGATGCCAGGCACTCGTGTAGATCTCCAGCCATGGGCTCTAGTTAGTAGGTTTTGTGAGTTAGGCATCAC
TGATGGCTGCAATCGTGACAACAGTCTTTGTCTTTTGTTGAGCTCTCCTTTCAGTTCCAGATGGTGTTCTACCATATCAA
TGCATCCTGTGTCCAATGCTTATTACAAGCTGTAATGTTGTCTCCAAGCTGGACAGACGGATGATGGAGGGAGGAAAA
GTGAACAGCCAGGGGACTCTCTGGAGTGTCAGAATTCAAGGAGACATTCACTCATCAACAAACAGTTCTTGAGCTCTGC
TTAAGTGTCAGGCCCTTGTTGCGTTCTTAGGGCACATCAGAGAAAACAAAACAAAACAAAACAAAACAAACAAACAAA
CAAAAAAACAGGCACATCCCCAGCTGTGGGGAACTTAGAATAGTGGGAGAGATAAATACATACCAATTATTTAATAAT
TACAACTGGGACAAGCTCCAAGAGCAGGGAGTCATGTATACATATATAAGTGGCACTTGGCCTATTCTGGAGTTCAAA
GAACACCTCCCTGAAAATTGACATTAAAGCTGAGAGCTCTAATTTTTAAAAAGAATTAGGACTATGGTATGGAAGTCCT
AAATGGATAGAATAGCTTGGGCAAAAGTCCTTAGGAAGAAAGATGTTGGCTTTGATGGAGCCAGAACTGCTGGCAGCC
AAATGATAACAGTCTGGAAAGGCAGACTGGCCAGTTCAGGAAGGACTTTGTGATCTATGTGAGGACTGATAGCGAGCT
GACTCAGCATGGCATAGCCTGGCGTACACCAGAGTCCTAAGTCTAAACTCTCAGAGGAAACTGAGAGGCAGAGGAAGT
CATCACTGATGGAAGCAGGCTACTCTGGGGGCTTCTTGGAGGACAGTGTGGAAGAAGAGAAACCTCCATCAGGGCCAA
CTTTGGGGTTGCCAGAGGGGACTGCACCTCCTTTCACATCCCTAGGTCCCACTGTAGCGATTATTATATTGGACATGGTA
AAAGGCCATGTTTTAAGAAATCCTGTCTAGGGTGTAGCAAAACAAACAAAACTGAGAGACAAGCATCCTGTCCTCCCC
ACCTCCCCACCAGCTCCTGTTTTGGCTTTATCTATGGTTTCTGCTACTTTGTGACAGATTTTCCTGCTCTAAGAGGAACCC
AGGAGGAAAGAGATCTTGATTTCATCCTATGAAAAAGCCAGACAGACCTTTGCTCTGCTAAGACTTCAAGGGTCCAAG
ATGATCACTCTGCCATCACTAGGATGCTACCATCATCTGCATGGCCCAGGAAGACTGCCCATCCCAACGACATTCCTTC
TATGCCATGTGTCAGTGTCATATCCTTTAACATGCAGTCGCCTATGGCCAGGCAGTGGTGATGTGCTTCTTTAATCCCAG
CACTTGGGAGGCAGAGACAGGTGGATCTCTGAGTTCGAGACCAGCCTGGAACAGAGCAAGTTCCAGGGCAGCCAGTGC
TACACAGAGAAAGAAACCCTGTCTTGAAAGACCAAAACAACAAAAACCAGCAACAACAAAAATTCAGTCACCTAGAC
ACACCATACCCAGCTCACTAGAATATAAAATGTTTATCCTATACAGTCTCCAGATGAAAACAGAGGATTTAACCAGGGC
ACAGTGGCACATACCTGGAGTTTCCAGTACTTAGGACACAGGAAAGAGGATCAGGAATTCAAGGTCTTCCTCTGCCTG
GGATACATGAGAATGAAGGGAGGGTAGGTAGAAGGAAGAGGGGAGAGAGGGGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGATTGAGGAGGCAGTCACCTATACTCCAACCTCTACCTCTTTCTTCCTGC
TGCTTCCTGGTTTTACGAGTCTGTTCACCGGTGTTGTAGCAGCCTCCACATTTGTATATTAACAAGAAGAAGCCACAGA
AGAGGATAAAGATGAAGGAATTAAGGGAGATACAGGAATTCACCATCCTTTGAGTACATTTCCTTGGTCTCAACTACTC
CAACCCATCTTTCCTATTGCAAGGTGAAAGATGTTCTAGAAAGCTCTCCCTAGCAACCCGTCTGTTCCACTGCACTTTGA
CCGAGAACGCCTGCTGGGCTCTTTCCCAACCTCTCTCTTTCCATTGCCCAGGAGGAAATTCTCCTCCTTGCCTGATCTCT
GGGCCTTATCTCTATGGTTTTCGGAGCATAGCAAACATCTGAGTCAAAACAGGTGTTCAAAAGGCACTAGGAGGGGTG
GAGGATGGGGGTGCAGCAGGACTGGTGAGATGGCTCAGCAGGTGAAAGGGCTTACCAGCAAATGTAGACTCGAATTCT
GTCTAGGACCCACATGGTGGAAACAGAGCCAACTGTAAACATGCACCTTCTCACGTACACTATAACTCTAGCTCCGGA
GGATCCAACAACCTCTTCTGGCCTCTGGTGATTACTTCCCAAGGTCAGACTAGCTGACTCAGACTTGTCCCATAGGAGA
AAAGAAACGTTTGCAGAAAACCCAGGACTGGAGGCAGGAGAGACAGCCCAACCATTAAGTGTAGGGCTCTTAACTGCT
CTGCTCTTCCAGAGGATCCAGGTTTGAATGCAGCACCGACCGACACGGCATCTGCCAACCATCTGTAATTCCATTTCCA
ATGGACTCAATTCCCTCTCCTGGCCTCTGTTTACCAGGTATGCAAGTGGTGCACAGACACACATTCACACAGAACATCC
ACACATATATAGTTTTAAAAGACTAAACCACCAATCAAAGAAAACACATGGTAGGACTCGTATCTCTAGCTGCATATGT
AGCTGAGTATGGCCTAGTCGGTCATCAATGGGAGGAGAGGCCCTTGGTCCTGTGAAGGTTCTATGCCCCAGTAAGGGG
AATGCCTGGGCCAGGAAAAAGGAGTGGGTGGGGTGGGGAGCAGAGGGAATGGGGAGGGGACAAGGGATTTTCAGAG
GGGAAACTAGGAAAGGGGATAACATTTGAAATGTAAATAGAGAAAATATCTAATAAAAAATGTAAATGGAAGAAAGG
AAGGAAGGGAGGAAGGGAGGGAGGGAGAGAGGAAGGGAGGGAGGGAGGGAGGAAACCCAGGGCTCATCAGCAAAT
CTTGTTATAAAGATGGTTGGTTGATCAAGATGATCTGAATGACCCTGCCAGCTACATAGTGAGACTTGGTCTCCAAAAA
CAAAAACAAAAAACAGAAGTTGACAAATGAGATGACTAGAAATTAAAAGCTTCTCAGCCAATCAAAGAAGTCCACAC



   

ATCTGATTCCAGAACTCAAGAGGCAGAGGCAGGAGAAACCCCCAATGTCCAAGCTACTTTGGTATACAGAACAAATTC
TGGGCCAGTCAGGGCTATTTAGCAAGGATCATGTCTCAAAAAGACCCAAACCCAGGAAAATCAAATGTTGAGAATGTG
AAGGGAAAAGGGACCCTTATTCTCTGCTGGTGGGAGCGCCAACAAATGTGGCCACTATGGAGATTGCTATGGAGTTTTT
TCAAAATGTTAAAAACAGAGCTAGTATATGACCCAGCTAGGCTACTCCCAGATACATGCACAAGGAATTATTAAGTTA
GCACACCACAGACATATTGGACAACTATATATATATATATATATATATATATATATATATATATATATGTGTGTGTGTGT
ATGCACATATATTCTTTGCTTGTTTGTTTGCTTGTTTGTTTGTTTGAGGCAGGGTTTCTTTGTGTAGCTTTGGTTGTCCTGG
AATTCACTTTGAAGACCAGGCTGGCCTTAAACTCAGAGCTCCAGAGTGCTGGGATCAAAAGCACACTATTCTTAGTTGT
CAAGATATGAAACTAGTTTAGATGTCTGTCAAAAGCAGAATAGGCTGGGGAGACGGCTTAGCAGGCAAAAACACTTGC
CACTATTCCACACAGTGACCTGAGTTCAATTATCAGGACCCGCCATGGTAGAAGGAGAGACCTGATTCCTGAAAGTTGT
CCCCTGATCTCCACATGCAAGCCATAGCATATAATTTTTTTAAATGTAATTTTAAAAATGAATAAAGAAAGTGTAAAAC
ATGAACAATGGAGTTTTTGTTCTTGATTTATTGATTTATTGACAAGGTCTCAAAATATCCCAGGTTGACCTGGACCTTGC
TATGTAGACCAGGCTGGCCTTGAACTCACAGAGATCTGTCTGTCTCTGAAGTGCTGGGATTAAAGCCGTGAGCCACCAG
GCCTGGTTTCTTTCAGGAGAGTTTTTATGTATTTCTGGCTGGCTTCCAGCTCTCTATGTAGCCATGGGTGACCTTGAACT
CCTGGTTCTCCTCTCCACCTTTCACATCCCAGGGGCTCAGAAACACTGTAATTGTTACACATATATGTGGTTTCTTCCTG
GGTTTTGCTGAGTTGTATTTTTTTAATTTGTTTTATTTTATGTGCATGAATGTTTTATTTGAAGACATCAGATTCCCTGGA
AATGGGATTATCAATGGCTTGTCTCCACGCCTGGCCACACTGGGGTTTTAATTGGCTGTAAAGAGTGAGATCATGTCAT
TTGCAGGAAAATGGCTGGAACTGGAGATCATCATGCTAAATGCAATAATTAAGACTCAGAGAGACAGATGTCAGGAAC
TGAAGAGATGGCTCAGTGGTTAAGAACACCGGCTGCTCTTGCAGAGGACCCAAGTTCAGGTCGCAGGGTTATTGCTCC
AGTTCAAGGGGCTCCAATGCCTTCTTCTGACTCTGACTGCACTGCATGCACATGTGCTCAGACACTCACACATAAGAAA
AAGTAAGTACATCTTTTAAAAATAATATTAATAGCTAAAATAAAAATATTTCAAATACCAAGTACTTGTGAGGAAACA
GAACTATTGATGAAGCCAAAACTTGTACAGCTACCCTGGAAAACAGTTTGTCAAATTTTTAAAAGTTGGGGTTTGTTTG
TTTGTTTGTTTGTTTATGAGGGTTTTGGAGGGGTTGTTTGTTTGTGTTGTTTTGTTTTTTGTTTTTGTCTTTTTGAGACGGG
GTCTGGCCACCGATATCTGCTTGCCTCTGCCCTTAGGCTTAAAAAAAGAGAGAGAGAAACAGAGAGACAGAGACAGAG
ACAGAGAGACAGAGGGAGAAGATAAAAATTAGGAACCTAAATGTCCAAGAACTAAACATATCACGATGTGAGCAGGG
AGCAGAGAATTTATACCACAGCAAAAATGAATCAAGCTAATAGAGCTGGAGCCCCAGCGTGGACAAAGCAAACATAA
GCCCAGGTGGGAAACTAGTGCCGAAAGAATCGTATGGTTGTTATGTTTAAATTTTAAACTACAGGCAAGGAAAACGCA
GCTCCTCCACACGTCATTCAAAGATCCAACACAGGCGCCAGCCTCAGTAAGCACTCAGAGTCTTTGCCTCTGGCTATTT
GTGGGGTGAGGTTGAGGGAGGGGAACTTCAAGCCCAACTGATTAAAAAAATTGTTTTCCCTTTAACTAGAGGGTCCATC
TTTGTTTTAGTCTTTTGTCATTTCGTGTGTCTTAAAGATTGCGGAGTAGAGCGACCAGCAAACCCGATTTAAAAACTGAG
GAAATGGTTAGAATAGCTGACTGGCCCTAGATCGGGACGTACGTCCCACCATAGTACCAGGTCACTTGTTTCAGGAGAC
GCAGAGTCATTCTGGAAGTGAAGGGAAAGCTGCCTCCCTGAGGACAGGCTCGCTGCCCCACCCTTCCTTTGTTTCTCCA
GCGACGGGAACAGCAAGCTGGTTGGCCCCCACGTGGAGCGGACTGGGACAGGGGTCAATGGCTGCTTGCCAAAAACT
GTACAGACTCTCTCTCCTCCCTCTTCTCCCCTCCCCTCCTCTTCTCCCTCCCCTCTTTTCTCTCTCTCCTCCTTTCTCCCCCC
TCTCTCTCCCTCTTTCTTCCTCCTCTTTCTCTCCTTTCCCTCTCGATCCTCTCTCTCCCTGTTCCTCCGCCTCTTTTTCTGTC
TCTTTTCCCCCTCTCTCCTCTCCTTCTCTGACCTCTCTCATTCTCTCTCCCTTCCCTTCTCCCTCACTCTGCTTTTTCGTTCT
TTCTCCTCTCTCTTTCTCTCTCCTCTCCCCTTCTCTCCTCCTTCTTTCCTGTCCCTCCCCCCCCTTCCTCTACCTCTCCCCCC
CCTTCAGTAGCTCTGTCTCTGTCACCATGGAGCCTGGGAGCCAACCTGGTAACCTTGGGATCCCCACTACACACACACA
CACACACACACACACACACACACCCCTGATAGTTGCTGTGGTAGAACCGGTTTGCTCCTGTGACTGAGGCCATCCCCAC
CAAGGGAGTGGGAGAAAAAGGGCGAGGGGATGTTTCTTTATCCTGCCACTCTTGGACGAATTGACTTCTCAACCAGGT
AGCCAAGATCAACAGAGCAGTTTTGAGTATCTCACAGAAAGGCTCGGTGTAGATGTTGGCTTGAGCCAGACTTGTTTTA
TGTGAACTCATTTTAGCTCCAAAGCAGAGAAGGAAAGTGACCTGGCTACTATCACCCAGTAGTGACCAGAACTTATTAC
CTGTACATCCTTCAGCAACTTACTAGTCCTGTCTAGGATTTGGTTTTCCTTTCATAAAGTTCATGCATGGTGGTGGTGGG
ATGGGGGAGGGGGGTTCCCAAAGCGTGTCTGTGCTTATATGTATGTGTGGAGTATGTGTGTGTGTTTGTATGGGTGTAT
ATGTATTTGACAAAGTGTGTGTGTGTGTGTATGGGTGGGGGTCGGAGGAATATGTGTGTGGATGTCTGTATATGTGTGT
GGGTGTGTGTATTTGTGTGTGGGTGTGTGTAAAAGCGTGTGTGTATTGTGAGGGTAGGGGGTACATGCATGGTGTGGTG
CGCGTATCTCGGAGCGAAAGGGGTGTGTCTTTTGGTTTATTAATGCCCTTTTAAGGTATAGTTTGTTAGAACAAACAGC
AATCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTTTTTTGTTTTCCAACAGGGTTTCTCTGTGGAGTCATGGTTGTCTGG
GATTCTCTTTGTAGATCATGTTGGTCTGAAATTCAGAGATCTGCCTACCCTAGCTGGCTTGGAATCTGTTGGAATCCTCC
TGCCTCTGCCTGCCTCTGTCTCCCAAGTGCTCTGTGTGTATGTGTGAATATGTGTGTGTGCATACCCTACAGTAGCTAAT
TTTTCCTTTTGGATGGATCCAGGTTGTTGTGAGAAGAGACAAGGAAAAGCAAGAGCACTGCTGCCAGCTCACAGCTGG
ATCTCTGCAGCTGTGAGGCCACACCCACCCTTCTCTCTGGACTCTCCTATCCTCTGTTTTCCTTCTGGTGATGAGAGACTT
TGGCTCACGGGGCAGCTTGGGAGGGGAAACAGGAAAGAACTCTGATGACCACTGGCTATGTGGCTTTGGAAAACTCAC
TTAACCTTCAGGAATCTCAGTCATTTTGCTGCAAAATGGGAACGTAGGCACTTAACTCTAAATCTGTTTTCAGGTTGACA
AGATGGTTCAGAGAGTATTGACACTTTGTCACCAGACCCAACAACATCTATCTCATCCCCATGTGGTAGAAGGATAGGA
TGTGAAGAACTAATGATGGAAGGATAGAGCAAACTACTGCACAGCACATGAGCATGAATACACACACACAAACATAC
GCGCAGACACACACATATACATACTCGCTCGCATACACGCACAAACATTCACACAGACACACACATACAAATACACTC
AGAGACACACACATACACACACAGACATACACATACACACAAAGACACACAGGGACACACATACACACACACATTTTT
AAGCAGACATGGCATACAGGATGAAAGATTGCCTGGCATACAATAGGGGACCAATAAATGTCTTCAGAAAAATATCAT



   

GAGGGAACATAATGGGTGCAACAAAGGAACATATTAAGGAAAGAGCTGGACCAAGGAACTTGGGGGCTTTAACACAG
GATCACAGGGAACCTTCAGATGTAACGTAATGGTCTAGGGACATGTATGGGAAAACTACATGCTTGTTAATACCGGCCT
CCAAATGCACTTCAGCTCTTCCTTCTAGAATCCAATCAAGGGACAACACAAAACAGACAAAAGCACGGTAATAGCATC
TACAACTTTGTCACTATAGAAATGACCTTGAAAGTGTGATTCTCAAGGCTCACATCTATCCATCTTTTGACATTCTAAAC
TGCAGGATTAAATTGTGATTCAACGTAACTGACAGTCTTTGTGATCCTAAATAACTCCGACTTTGCCATTAAACACCATT
ATTAATATCGGCCCATGAGCTCCATCAAGAGTTTAAAGAAACTCCTGGGTAGGCAGGCAGGCATGGCAGCGCTCCTGA
TGGCCGTGTGACATTGTGCTGGTTTCTCTCAAGGGCATGATCCTTCCTCTGGGTTTCTAGGAGAAAGAAGTTAATTCCTC
ACTGGAAAGGATTTAGGGGATTGTCGTCCACCTCAGAGAGGCCTCCCTCCTTCCCAAAGGGCTCCTCCCCTTTGTCCCTT
CTGGTAAATAGAGGTCAAAATGAGCCTTCAATAGAGTAGTGCCAGTCTTCAGTGATAACAGCTCAAGAGAAGAGTTTT
CTGGGAATATTAACAGTTCTTCTTGGTTTGAGGTATTGGTAACAAAACCAGGGCCCTCATGCATACTAGGCAAATGATC
TATCTACCATTATCTATCATCCATGCCAAAGGTAAGTTTTTGCTCATTTTTGAGATGAGATCTGTATTGCCAGGCTTGCT
TTAAACTCCTGGACTGAAGCAATCCTCCTGCCTCAGCCTGCTGAATAGTTTGGACTAGTGGCATATGCCACCAGATCTG
GCTCCTTTTTGTTTATTGTTTTGGCTGACCTTTAAAAGCATTGCCCTCTTAAAACCTTTGCTATTCCCTTACACAGAGCCC
CTCTGTGCCTATGATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATTCCCTCACACAGAGCCCTTCTGTGCCTATGATCCTG
GTCCTATATTGATCCCTCCCTGTTGATTCCTCCACCAAGCTGTTTCTCAAGGGCCAGCCCGGATCTGACCTTCAGGTCAG
AGGCGTGGTGTACAATGGCATCTGTGGAACTGAACTGCCTTACAGGTCAAAGGCAAAAGAAGCCGTGAAGGGGGTCAG
TTAGGCTTATACCCAGCCCCCTGCAGATCCATGATCCCACACACAGCTGCCACAGCAAAGGGATGCACCACACTATCTC
CTACCATCCTCTTCTGTGGAAATGCAGAGCTAAGGCTCGGAGGGACTGGGTAAATCCTCAAAGATCCTTGTTCACCCTC
TCAGGGTACACTGGAGAAACTGAGGCTCGGAAGCACCTTCAGACAGGAAGGAGAACACTGTCCTTGTAGTCTAGGAAC
AAGTTGTGAAGGTTGGCAACCCCTAATTGAGGTGGGGGTAAAGGCTTATTCCTGAGACAATTGCTTCAATGTCTTTGGC
CAAGAGCAGGGAGTGCTAAGAGTGTGTGTGAACATTGTGTGTCAAAGAGAGAGCAGGAGAGGAAAAGAAAGGCAATC
AAGACTTTGAAAATATTACTGGAGGGCAGGGTGTGGACACACACCCAAAATCCCAGCATTTGGGAGTTGGAAGCCAGT
CATCAAGACATCCAGGCCAATGTGGAATACAGGAGGTTTGCTGAGAGTCAGCCAGACAACAGGGTTGAAATCCCATGA
GCTAAGGAGCCTGGGGAAATGACTTGTCTCTCTCTGATTCTCAGCTGCCGTCTATACAATGAAAACCCTGGTCTTCAGG
TTGCTTTGCCAGTTAAATGGAGTATTATTCATCAACCCCAGAGGACCCCGTTCTGCCTGTCTTCTGCGTAGCACACAACT
ACCCAGAGAAGGGTCCTGGCGGCCCGCACGGTGGTACCTCGCTCAGGCGAGAGCCTCAAATATCCACCTTGCCTCTCTG
GCTGTCGCGTGGTGTCTCGGCAGCCGGGGCGAGGAGGCAGCCCCCACCCTGGACTGGGTCCCCACGTGCACCCCTGCC
TCCGCGCCCGCGCACCTGACCACCGGGTCCCCGGGCGCCCCGTCCTCACCGCGCGCCTCCGCGCCTTTCGCCGTGCCTT
TCTCTGCAGCGCCTCTACCTGCGCACTTCCCTGCCTGCCTGGCCCTCGGGCTCTTTCTCAAGATCTGCGGGGTCTCCGGC
CGTTGTCTCTCGCTCACCCGCTGTCGGTCCGTCCGTCCAGGGAGCCAAGGAGGCGCGATGAGCGGCGCCTGCTCGAGCT
ACGTGAGCGCTGAGCAGGAGGTGGTGCGCGGCTTCAGCTGCCCGCTGCCAGGGGGCGAAGCGGCTGCTGTCTTCTGCT
GTGGCTTCCGCGACCACAAGTACTGCTGCGACGACCCGCACAGCTTCTTCCCCTACGAGCACAACTACATGTGGTGGCT
CAGGTACAGGCCCTGGCTCTAACCTCACCTTGAACCCCTTCTCCCATCTTATCCCACTAGCCCACCCGCAAGCCAGCCTC
TTGGAAGCCCCCACCTTCATCTAAGTGCCCTTCCCTCAAATCATCCTTACTCCTCACTGATCCTACTCTTGCTTTGTACCA
CATCAAACCCTTAAAGCCCCATCTCAACTCCTTCTTCATCCTGACCCCAACCATAATTTAGAGCCCCACTTGAACCTGAC
CAGCACTACCCCCAAAGCACTCATTCTGTCCCTATTCTGAACTTCACTCTGCCATCACTCTCAACATAATCTCAAATCAC
AAGCCAACCTTCACCCTAACAGCAAATACTATCTTCAGACATACAGAGGAATCCCTAACTCTACCCTTAGTCCTCACAG
CGGCTCTGAGCTCTGGATGCTGTTCCGGGTACCAGCACAGTCCCAAGCCCAGCTTTATGAATTCCCTATTACTACTGCA
ATCTTAACCTGCCTCAGCCTCCTCCTCAAGCCTGCCTGTAAACCGTCTCATCTGTTTACCCACAACTTGACTTTAATTGG
CTTTAGACCTACATCCAAACCACAACCTCAAACCTTCATCCTCACCTGATGCTCCAACCCAACCCCATCTCAGCCCAGC
CTCAGCCCTTCCCTTCCCTCTCACTCTCTTTACTGGACACTTATACTTGAGTCCTGGGGGTGTACTCTATGCTCATAAACC
TGGGGGTCAAGGCTTCCTGCAAGTTCAGTGTGACACAGTGGCATAATGCCACAGCAGAGGCCAGTTCCAACCATTTTAA
TAGTGGGGTCTGGGTGCAAATATTTCATTTTCCCTGGCCGTTCAGAAACTGGGTTGCTTGGGCCAACTCTGACAATCCTG
AAACCTAAGTATGGAGATGGAGGACAGTAGGTCTTAATACCTCTGAGTCCCCAAAGGGATCCAGAAAGTAGAGCCTGA
TCCTCCCCCTGCTCTGGGTAAGAGGTGTCAGCAAAACTGGGGTGGTCCATGGAGAGTTTTTTGTCCCTAACAGTACACG
AGCAGAAGACTGTGTGCTTTCCTGGTCTTCCTGGCTCTTTATCTACCAGAGGGAAATGACCTATCATTGTCTCCATTTCT
GATTAAGGCAGAGGTAAGCACCAAACAAGAGACAAAAGCAACTAGATATACACCAATTACAACTACAAAAATGGCTT
TTTCTAAGATGTCCAACCTGCAATTCCGAAACATTTTCAAATGACAAGGGTATCATATCCTGTACATTTGGCAAGTGTCT
AAACACCCAAGAAATCATGCTAATTTTTTGTTTGTTCCCATGTATTTACCCATTCACTACAATCTTGACTACAGGGTCTT
TGTGCAAGGCACTGAGGACACAGAAATCAATTATTCCCTGCAAGAGGACTTTCCCTTCTTGTTGGAAATGCCAACCCAG
GACCTTGGGCATATTATAGACAAGTACGCTAAGACTGAGTGTATTTCCAACCTCCTAGTCTCTTTAGAGCAGTGGCCCT
CAGCCTCCCTAATACTTCGACTCTTTAGTACAGATCCTCATGTTGTGGTGACCCCCAACCATAAAATTACTTCATTGTTT
CTTCATAAGTGTAATTTTTGCTACTGCTGTGAATCATAATGTAAATATCTGTGTTTTCTGGTGGTTTTAGGTGACCCGTTA
TGAAAGGGTCATTTGACCTACAAAGGGCTCGTGACCCACAGGTTGAGAAACACTGATTTAATGACAGATGCTGTACCT
AAGTGAACAGTACGGTGTCTGTTGACATCTCACTGTGTGTTTAGAATGGAGGTAAGAGCTAAAGAAAGATGATACTGT
CTGTTCAGAACATGGTGCAAACCTTGGCTCTCTTTTACCTGCTTGTGAATTGGAAAGGTTGTTAAATCTCATGGACTCTT
TTTTTTTCTTAATTTTAAAATGGCAATTATAGGTACCCCATGATGGTTCACACTTGTGACCCCAGCCCTTGTGAGACTTG
AGGCATTAAGACTATGGGTAATGTTGAGGGAGTCAGGGATACGTAGTGAGTTCCAGGCCAGCCTTGAGATCAATGAGA



   

TCCTGTCTCAAAGAATAAATTAAAAAGGCGGGCGTGGTGCTGCATGCCTTTAATCCCAGCACTCAGGAGGCAGAGGCA
GGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGAGACCCTG
TCTCGAAAAAATAAAAATAAAAACAAACAAACAAACAAAAATAAATTAAAAATGTGAAGAGTTAATTAATGCTCAAC
TTACAGAAGACAGTGTAAGGAGGGGGTGACCGATGCGTGTGAAGGTCTTCAGTGCATCCATCGAGTAGGTGCTCAGTG
GACAAGGGTTCCCCTTTCCATCTGTGTGAGACAAAAAGCTCAGAGCTTGGAAGTGACCTCGGCCTTTTAGCCTATCACA
GACCAGATTGAGAGACTTAGGGCAGGCTACAGGCTTTCACCCATACACAGGCTAAGCCATCTCTCCATTCTATAGATGG
AAAGACTTAAGAGGCTACGTTATTACTGGGTGTACCCCAGAGAGAAGTGGCGGGGCTGAGATGGAAACTTGGGCATGT
CTGATCTCAAACCCAGGCTTGTCCTGTTTGACATCTGTCTGAACACTTCCTGGCTCCTTACAGCTGATGTTCTCAGTTCTC
TCCCCTAGAAAGTGACACCATTGTCTTCTGATGCTGTGCTGGCCCTTATGATGCAAAGATGAGTAACTCCCTGTGTCTCC
CACCCCCAGCTGGTCAGCTCTTCCTCTTTCATCACTCTCTTATCTACTCACTTCTTGTGACTCTTCCCGTTGCCTTGGAAA
CCTCCCTGTGGAATGCATTAGTGGCTTAAACAGGTTTTAATGGAGGGTTGAATAGGGAGATCTCTAAGGTCAGATCTTA
TATGAGCATGACCCCAAAAGTAGCTGGAAGATTACAGTATGTGAAGTGACTTCCTGGGTTCTTTTGTGTGGGGGTGTGG
TTGGGTGTGGGTGCTGTGCATGCATGTATGCCTGTGCTCCGAATGCACACAATTCCTGCAGAGGTCGGAGGAGGGTGAC
TGATCCCCTGCTACTGGAGTAACAAAAGGCTGTGAAATGTCATGTGAGCGCTGGGGACGGAAAGCTGGTCCTCTGGCC
GAGCAGCTAGTGCTTTTAATGGCTCAGCACACTTCCTGGGTTCTAACACAACATGGTTTATAATTGCAATGCATGGAGC
AGAGGGTCCTAGGGCAACTGGCTGATTGGTGTGCTCTGAACTCTCAGTATGGAGACCTTATTTTCTCCAAATTTCATTTG
GTCCTATTTCATGAAATCTCATTCTTGCAAGCATAAGTCTCCAGATGAGCACAGTATCCTTAAGAGAGAGTGTTTGAGG
GGGAAAGCCATCTTTAAAAGCCAACCATCTCAGACTGAGAAGACACCCCATGGAGAAGCGGCTGCTGTAAGTGCCATC
TGGCCCAGTTGCCAAAACCTCCTTCTGTCTTCTTACTGCCAGGATGTGAGCCAGAAGGCAGTAGCCTCAGTGAAGGTCA
GAGTTGGTGGTCAGGTACCAGGGACACTGCACCCTTGTGGGCCACCTGGTGAGACTGAAGGGCAGAGCTGGTAGTCAG
GTACTGCAAACACCCTCTTTCTGGACTCATTCGGCCACCCGGTGAGATGGGCACCTTCACAAATGAGGATCAGAAAAA
CAAGAGGATGTTTCCCTTTCTGTATGGCAGAATCAGGTTTCAAACTTTGGAAAGAGACTGCTCTGGAAGCCCTAGTGCC
GCTTGAGGCTTTCTCGGGGTCGCAGTGGGTCTTTGTCTCTCAGAGCCAGCACAGAGAAATCTCCTAAGTGCAGAGGCCT
CTAGTTTGGTTTCTGTGCAGAGCAGGACTCTTGATGCCATGGAAAGGCACCTCTCTGTCCTGTGCTAATCTCTCCTCAAG
AGGAAACTACCTCTTCTGCAGGCAGTGCCTCCCCAGCAGACAGCTCTGATCATTTTAAGTCCATCTGGTACTGAAATAA
GGCTTTTCCTCTCAGAGTGCTGTCTTTCCTATGCTGAATCCTCAGTCCTCAGACAGACATGGTCCAGGGATGTTGCACTT
CTGAGTTAGCATTTGCACCCTAATTCACTTCTAGTGTGGAACACATCCTCCAGTCTTCTCCACATTCCACAAAAGTTCTC
CTTTAGAGGCTACATTCCCATCCTGGTGCAGGTAAATGGCTCTCACAAAGAGTGACTTCCGTATCTGTACATGGGTCAA
CCAGCTGTCGAACAATAAGTGATCTCAAATGAGAAAACTATTGTGGGTTTTTTTTAAAATGTGTGTGTGTGTGTGTGTA
GACATGTATACACGGAGGCATATGAATGTGCCAGCAGTCAACCTCACATGTGATTCTCCAGAACACCAACCAGTTCCTT
TAAGGCAAGGTCTCCCTCTCATTAGCCTTGAGGTCACCAGTTCTGCTAGACTGGCTGGCTTAGTGGGCCCCAGGGATTC
TCCTGTCTCCATCTCTGCAGTGCTTGGGGTACATCACGTGAGCACCTCTTCTGAGTATTGATTATGAGTCCTTAGTCTTG
CAAGTCGAACAAGCACTTCACCAAATGAGCTATCTCCCTGGCCCAAGATAACTGTTCAAGTATTGACAGGAGCTAAAA
ACAAAAAAAAACAAAAAAAAACACATACTCAATATGGAAAATGTGGGGAAGGACGAAAGAAACAAAGGATTAAGAA
AGGGGAGCTGGAGTGTTTGTGCTCTAAGATGAAGAGCTGATGGCAAATAGCCTTTTGGTGTTTGTTTAGTTTCTTAGAC
AGGGTCTCTCTATGCAGCCCTGGCTATTGTAGAACTTACTATGTAGACCAGGCTGGCCTTGAAATCAGAGCTTCCCCTG
TCTCTGCCTGGGATTAAAGGCATGTGCCATTACACCCGACTGAGTAGTCTTTATGGAAAGTGATCCCAGAAAACATTGG
TAGATGGTGGGAAAACGAGACAGAAAAAAACAGCAAGAATAGTTATGCTACAAGCAAGTCACACCGAGGTAACCAGC
GCTGAGCCTCTGCCGGTCAGCATACAATGTATACCCCAGAGTTCTTCCACCAGAGCTAGATACATGATTACCACTGTGG
TTGTGGGCTGGTCAAGGAAGGGAAGCACTAATTATCCTATGCTTCTGACCTGTTCAATGAGCAGACTGAGTTTTGTTCT
AGATCTAAGAAAGTCCACAGGCAAAGAGATGCTGGCAACTGAAACCCTGCACTGAATATTCCACAAGGATAGGACCCA
AGGGGATGTGGCCAGGACATCTACAGCCTAGATTACACCTAGAGGCAGCTTGATAATAGTTTGCAATATTTGCCTCCAA
CCTTATGTTTATATATGTTTAGTTAAGTTTGGGCTGAGCTTTGTGTCTAGTAATGCATTGCTATTTTCACTTTATATTCTT
GTGAGAATATATTTAWACATGTGTATGTGTTTGTGTGTGCGCATGGTAATTGTTGGAATGGGGGGGTCACATACACATA
GACACCAGAAGATGACCCCCACTGATATTCCTCAGTGAGCTACACTAGGGGGAAAATTGGAGCTGGGTCCTACCACTC
ACACTTGGGTAGCATGCTGCCTCCCTAAGCCCAGCACTCGGCTCACTGTTCTCTTCTGTCTCCAGCATCGGAGCGCTCGT
GGGCCTGTCCACGGCAGCAGTGGTCCTTCTGGCCTTCCTCATCACTGCCTGTGTGCTCTGTTACCTGTTCATCAGCTCAA
AGCCTCAGACCAAGCTGGACCCCGGCTTAAGCTTGCAGACAACAGGTAAGAAAGAAGCAACAAGATGTCCTTGTAAGG
GACAAGCTCAAACCTTCCCTTGTGGGAGAGAGAGAATTAGAACTGGGTTCTGRATGGCCAGGTGTGGGAGAGCATCTT
GTGTTTGTTTGTTTGTTTGTTTGTTTTTCAAAACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGAAACTCACAGAGAGTC
ACCTGAATGAGCACACTTTCAATCCCAGCTCTTTGGGGGCAGCGGTCCCCCCACCCCCGAGAAGTAGTCAGATCTCTGT
GAGACTGAGCCAGCCTGGTCTACATAGTGAGATCCTGTCTCAAGGGAGGAAAAAGAAAGAGAAAGAAAAGACAAAGA
AACAAAAACAAAGGAAGAAAGAAAAGAAAGGAGAGGAAAAAATGAGACTAGAGCATTCACCTTCTGAGTATTCTGGA
ACATTCACACTTCTCAGGAAGTCTGTGAGCTGGACATTTCTGACCCCTCACGTGCCCTTCAGGTGACCTTCAAGAGACT
CTTATCAGATCTTTATCAGAGTCTCTAAAGTCATCAGCAGTCTCACACAAAGATTAAGTATGGATGGCTTTTCTAAGACT
GTGTTTTCATCCTAGCCTTAGGGAGTGTAAACTGATTTTCATATTATCCCAAAACAAAACAGAGCTAATAAGACACACT
TGCTGTTTCTCAAAAATCAACATTTGGTCAGAAGCTGAAAACAGTACTTTGTTCTTCATAACCTGCTGTACTCATCCCTT
CATTCACATGGGCCATTGAGAACCTCAGAGGGAACCAAAAAGGGAGTGTTACCTTTTCCTAAGTCCCAACGGAACACT
TTATAACCTCTGACAAGGAACTGTTGAAGATCCAAGTTGATGTTGGTCAAAGAGTTCTCAGTACCGTTGAGTGAACAGC



   

AGCCAGGGTGGGTGTTGTCTGCACCTCACAGTTGAGAGAATCAAGGTGGAACAAGGGCTGGAAGCTCCCTCACAGAGT
CATGGAGTCATGGCTGACAGGGGAAATGAGGCCCAGGCCGTGCCTCTCCTCCCAGAGCTGCACTCTTCTGCCCACTGCT
TGTGCAAGCGTGTGAGTGCAACACTGCCTGATACCGTTATGCATCCACTTCTATCAGTGTTGATGAGGCCAACGGAGGA
GGGAAGGCAGGATGGGGCAGACGATAGGGAGAGGTGCAGCCAGGACTGAATGAGTAGCAGGGTCACTCTTGGGGGTG
CACTCTTAGGGAACAGGGCCAGGAAGGTAGGAGGGGTACTCAAAAGACAGCATCAGGCAGGTAGAAGGGTTGGTGGG
TAATACCTCGGCAGGAGATGGAGAGGGCGGAGTGCTGTTTGTAAGAGATTCATTTCCTAACTTACAAAGGCAACAAGC
ACCAGCCCTTCTAGGATCCTGAAGACGCTTGAGAGTGGAAAGGTTCATCTGGCTGCCTGTGGAGTCAGGAATAGGAAG
CAAAACTGAGCAGAAGAACAAATTGACAACTTTGCCTAAATCAAATACAAACGTCTGGTCTACAAAGTGAGTCCCAGG
ACAACCAGGGCTACCTGTCTCGAAAAAACAAAAAAACAAACAAAACGATACAAGACATTATATATGAAGTTTAGAAA
CAAGGAGAGGCTACAAATATTTTGTATGTATGTGTTCATGCCTGCACACGTGGTGTGGGGTTTTGCCTGTGTGCGAACA
CATGTGGAAACATCTATTCTCATAGTCCACCCTATTCTCAGGTCATATATTCTTAACTTACCTACTTGCTAAAATGTATTT
GTAACCTCAAAATCAATATTTGAAGTACGTATGAGGTTATTACAGATTGAGCGTGTAGCGTGACAAAAATCTGAGGGG
TGAATGCTCCCAGATACTGTCAATCAAAGCTGTACTCTGTAAGCATGTTTCCTCTTTGTGTCTGTGTAGAACCATTTTGC
TCCTTGTTTGTGAGGTTCAGGGATAGAGTCCCCATTGAAATGCCTCCGGATACAGTTCTGCAGTGATGTCTAATGCCCCC
AAGCATTAAAAGACCATGCTATACTTTGTGAAGAACATAGGGTGCTAAGTGTCTACACATGTGTTACAGGGCATTGGGT
ATGATTCAATGTTAATAAACCAAAAATATATATAAAAATCATGGAACTGGAGAGGTGGCTGCTCTTCCAGAGGACCTG
GGTTGGATTTCCCAACACCTACATGGCAGTTCACAACTGTCTATAACTTCAGTGCCAGAGGATTTGATACCTTCTTCTGG
TCTCCTAGAACATCCGGCATGTACATGGTACACAGACATACAAACAGGCAAAACACACATAAACATAAAAATAAACAT
TTTTAAAAGAAGGATATATTAAATCAGTTGTCTTTAATCAATAGCACATAAAACCAAAGTTAGGTGTTGATGGTTTGAA
AAATATATCATGGCCAAAGGCACACAGAACCCTCATCTTATATTCTCCCTGGAAAGAACTCACTCTGCAGCCAAGCCAA
CAGCCATTAAACAACAACATATGTCACATGACCTTGAGCTCCTGAGCCTCCTTCCTCCAACCCCACATTACCCCCAAGC
CTGGCAATGTTTTAGTGTTTGCTAACTCAGTGCTTATAGTAAGGTTATAGCACACAACTACATAACTTCTGTGTATATGC
AGGACTAACTGCATGTAAAAGAAGATGGGACTGATAGCCAGAATATAGAAACACATCTTTAAACAGGTCAGAAAAGT
GTAACAATAACAACATAAAAGCCCAGCACAAGCCTGGTGTGGTAGTGCAAGCCTATAATACCTTCCCTTGAGAAACAG
AAATAGGAGGATCAATAACTTACTGTTGCCCTTGGTTACATATCAAGTTTGAGGCCATAAGACTATCTCAAAGAAACAA
AGAGCCACAACAACAAAATTCACACTGCAAAAGGAAAGAGTATCAGCCTCAATATCAGGATAATGCAACTTAAGAATT
TAGACCCTTCGGACTGGTGAGATGCTCAGGTCTTGCTGAGAAGCCTGACAAGAGAGTTCAATCCCTGGGACCCACATA
AAGATAGGCGAGAACTGACTCCAGAGAACTGTGTCTGAGCTCCACTTACACCATGGCTCATGTACTCACACACAATGA
AATTATTATCATTATTGTTATTATTTATTATTATTATTTTGAAGAAAGGAATGATTTTTTTTCAAGACAGGGTTTCTCTGT
ATAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTGGAACTCAGAAATCCGCCTGCCTCTGCCTCCTG
AGTGCTGGGATTAAAGGCGTGCGCCACCACACCTGGCTTTATCTTTTTTTTTTTAAGGGACACTGGTGCTGGAGAGATG
GATTCACAGTTAAGAGATGGCTAAGCATTTCCAGAGGACTCAGATTCAATACCCAGCACCCACCTGGCACCTTACAACC
ACCTCTAGCTCCAGGGCATCTGACACCCTAGGAGGGTGCTATGCACACATAGTGCACCAACATATATACAAGCAAACT
AACATACACTTGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAA
GAAAGAAAGGAAGAAAGAAAGGAAGGAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNGTAGGCAAGGTTAAGCCGGAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGAAGAAAGAAAGGAAGGAA
GGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAGAAAGAAAGAAAGAAAGAAAGAAATAAATCTTCAAATA
AATAAAAAGGACATTGACAAAAAAATCAGAAATGAGTTAAATTAATAGCTCAAAAGCTGGAGGGAAGTGGATAATAT
CACATACTGATGGCAGGAGTACAATTGCTTACACTACTTTGTAGAGCAATGTGGCAATTCCTCCTTTCACTAAAAACAT
GTATGTCCTGTAATGCAGTAGTTCTATGTCTACAGATGATCTGTCCTTGAGAAGTACCAGGACAGCCTGTCACAGAGGA
AACCAACTAAAAGTTTATCTGTACAAGCTAAACTGACAGCTGGCATGCTAAAGGGCCGTGCTGGCATTACAGGGACAA
ATCCTCCCTGAGTGGACTATCATGGTAGTCCTTTTTTTTTTTTTTTTTTTCTTTTTTCTCATGGTAACTGGGCAGGGACAG
TTATGATACTTTCATTGTACAGATGAGGAAACTGAGGTTCAAAGTCATCTAGTGAGTGACTCATCAGCTCTATCTCAAC
TCCTGTTGCTGCGAAAGGGAAACCCTTCTCCTGTACCATATACTCTTAGAAGATGCTCCTGTACCAATCTTCCTAACTGC
CCCAGTGAGGTTAGCATCACTCATGCACAGCTGTGGCGGCCAGGTCTCAGAGATGCAGGATGAGACCCAAGGGTCCTG
AGATTCCAAAGTGTCTGTCTGTCTGTCTGTCTGTCTCTCAAGTCCTGCTCTCTTTCATGCCATCAAGCCTGGACTGTGGCT
TCTCCAGGTCTCCCTGGGCTTCCTTGCCCCCATCCAGCCTTTCTGGCTTAGAGTCACATAGCTCATCCTTGATCATGTAG
ATGGATGCCACCTTCCTGCTTCTTGGTGCCCAGCCACCATCCAAGTTATTTCGTCACTGGGGTTTGGAATAGCACGTGCT
CTTGCTTTTTGTTTCTTAGTTTTTGAAGATGGAAAGTGTGTCCGCTGATCTTTTACTAGATGCTTGCTTCTGCTTCTCTGT
CTGTTATAGCTCTCGTCTCGCAGTCTTCGTTGTGCTGCCCTTTCCTTCCCTCTGGACCCCACTGCGTTGGGCTAGAATCAG
CTGAGATGACCTGTGAGCCCACTGTTTTGTATTTACCAGATATTTCCCCCTTTATAGACTCCCGCTTCCATTTGCTTTGCT
GTCTTGCTCTTCAGGAAGACAGGACAGATCATGGCTCCCATTTTACAGGAGAAAAAGAGCAAGAGTTGGCAGGGGATG
TGACCGAGTCCTCACAGATAGTGAGCTTGAGTGTGTTTGGAATGCCAACCAGATCTCCCAGGCTTTAGAGTAGAATCAC
TGCACTGTGAGGGAGTGTGTGTGTACGTGTGTGTATGTCTCTCTCTCTCTCTCTCTTCTGTCCTTATCTCTCTGAATGGTG
GAGCAAGAGTGGTGTGACAGGTGCCTTGACAAGTGACTAGGAGAAACCCACTTTGGACACAGTTTCCTTTCCGGTACCC
TCACCCCACCCCACCCTGCATTCCCTGTCCCCATCCATCTGCCAAACCTGACAGGCAACAGAGACAAAATCTTTTCCTCT
TCCCTCCCCTCCCTTCCTTCTTTCCATGCCTCCCTGTGCTGGGGATCTAATGCAAGGCCTCACATGTGCAAAGCCGCACT



   

GTCTCTCAGAGACAATCTCCCATACAGCCCCAGTAACTTCCTTAGCAGAGTTCTATGTGAGAAACCAGCTAGATCGGAA
GGGTGGCTGAGGTCCTGCTGTGGTGTTCTGCCTGTGCTGGGGACT 
 
Selection Cassette: 
 

GCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGA
ATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
GGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGA
AAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC
ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGC
CGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGA
TGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGT
TACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGG
CGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGC
ATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGA
TATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTT
GCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACC
TACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGA
TGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCC
GAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTC
CGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAG
CATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTA
ACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGA
TGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAG
CGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGG
CCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGC
GGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTG
CCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCG
ATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCT
GGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCG
ATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGC
AAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCAT
AGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTC
GCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTA
CGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGA
AAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAG
CTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGC
TGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC
CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATA
CACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAAC
CTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG
GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCC
CGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCG
AAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCA
GCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATA
TCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGG
TCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGG
AAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGA
GCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGC
TATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGT
GTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTG
CAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTT



   

GTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCG
TGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTC
CGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCG
GCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGC
AGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGA
CTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATG
GCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAG
CGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCC
GAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACA
TAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGC
CGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGA
ATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCG
GTACCCAATTCGCCCTATAG 
 

Targeted Locus: 
 
CCCAAACCCAGGAAAATCAAATGTTGAGAATGTGAAGGGAAAAGGGACCCTTATTCTCTGCTGGTGGGAGCGCCAACA
AATGTGGCCACTATGGAGATTGCTATGGAGTTTTTTCAAAATGTTAAAAACAGAGCTAGTATATGACCCAGCTAGGCTA
CTCCCAGATACATGCACAAGGAATTATTAAGTTAGCACACCACAGACATATTGGACAACTATATATATATATATATATA
TATATATATATATATATATATATGTGTGTGTGTGTATGCACATATATTCTTTGCTTGTTTGTTTGCTTGTTTGTTTGTTTGA
GGCAGGGTTTCTTTGTGTAGCTTTGGTTGTCCTGGAATTCACTTTGAAGACCAGGCTGGCCTTAAACTCAGAGCTCCAG
AGTGCTGGGATCAAAAGCACACTATTCTTAGTTGTCAAGATATGAAACTAGTTTAGATGTCTGTCAAAAGCAGAATAGG
CTGGGGAGACGGCTTAGCAGGCAAAAACACTTGCCACTATTCCACACAGTGACCTGAGTTCAATTATCAGGACCCGCC
ATGGTAGAAGGAGAGACCTGATTCCTGAAAGTTGTCCCCTGATCTCCACATGCAAGCCATAGCATATAATTTTTTTAAA
TGTAATTTTAAAAATGAATAAAGAAAGTGTAAAACATGAACAATGGAGTTTTTGTTCTTGATTTATTGATTTATTGACA
AGGTCTCAAAATATCCCAGGTTGACCTGGACCTTGCTATGTAGACCAGGCTGGCCTTGAACTCACAGAGATCTGTCTGT
CTCTGAAGTGCTGGGATTAAAGCCGTGAGCCACCAGGCCTGGTTTCTTTCAGGAGAGTTTTTATGTATTTCTGGCTGGCT
TCCAGCTCTCTATGTAGCCATGGGTGACCTTGAACTCCTGGTTCTCCTCTCCACCTTTCACATCCCAGGGGCTCAGAAAC
ACTGTAATTGTTACACATATATGTGGTTTCTTCCTGGGTTTTGCTGAGTTGTATTTTTTTAATTTGTTTTATTTTATGTGCA
TGAATGTTTTATTTGAAGACATCAGATTCCCTGGAAATGGGATTATCAATGGCTTGTCTCCACGCCTGGCCACACTGGG
GTTTTAATTGGCTGTAAAGAGTGAGATCATGTCATTTGCAGGAAAATGGCTGGAACTGGAGATCATCATGCTAAATGCA
ATAATTAAGACTCAGAGAGACAGATGTCAGGAACTGAAGAGATGGCTCAGTGGTTAAGAACACCGGCTGCTCTTGCAG
AGGACCCAAGTTCAGGTCGCAGGGTTATTGCTCCAGTTCAAGGGGCTCCAATGCCTTCTTCTGACTCTGACTGCACTGC
ATGCACATGTGCTCAGACACTCACACATAAGAAAAAGTAAGTACATCTTTTAAAAATAATATTAATAGCTAAAATAAA
AATATTTCAAATACCAAGTACTTGTGAGGAAACAGAACTATTGATGAAGCCAAAACTTGTACAGCTACCCTGGAAAAC
AGTTTGTCAAATTTTTAAAAGTTGGGGTTTGTTTGTTTGTTTGTTTGTTTATGAGGGTTTTGGAGGGGTTGTTTGTTTGTG
TTGTTTTGTTTTTTGTTTTTGTCTTTTTGAGACGGGGTCTGGCCACCGATATCTGCTTGCCTCTGCCCTTAGGCTTAAAAA
AAGAGAGAGAGAAACAGAGAGACAGAGACAGAGACAGAGAGACAGAGGGAGAAGATAAAAATTAGGAACCTAAATG
TCCAAGAACTAAACATATCACGATGTGAGCAGGGAGCAGAGAATTTATACCACAGCAAAAATGAATCAAGCTAATAGA
GCTGGAGCCCCAGCGTGGACAAAGCAAACATAAGCCCAGGTGGGAAACTAGTGCCGAAAGAATCGTATGGTTGTTATG
TTTAAATTTTAAACTACAGGCAAGGAAAACGCAGCTCCTCCACACGTCATTCAAAGATCCAACACAGGCGCCAGCCTC
AGTAAGCACTCAGAGTCTTTGCCTCTGGCTATTTGTGGGGTGAGGTTGAGGGAGGGGAACTTCAAGCCCAACTGATTAA
AAAAATTGTTTTCCCTTTAACTAGAGGGTCCATCTTTGTTTTAGTCTTTTGTCATTTCGTGTGTCTTAAAGATTGCGGAGT
AGAGCGACCAGCAAACCCGATTTAAAAACTGAGGAAATGGTTAGAATAGCTGACTGGCCCTAGATCGGGACGTACGTC
CCACCATAGTACCAGGTCACTTGTTTCAGGAGACGCAGAGTCATTCTGGAAGTGAAGGGAAAGCTGCCTCCCTGAGGA
CAGGCTCGCTGCCCCACCCTTCCTTTGTTTCTCCAGCGACGGGAACAGCAAGCTGGTTGGCCCCCACGTGGAGCGGACT
GGGACAGGGGTCAATGGCTGCTTGCCAAAAACTGTACAGACTCTCTCTCCTCCCTCTTCTCCCCTCCCCTCCTCTTCTCC
CTCCCCTCTTTTCTCTCTCTCCTCCTTTCTCCCCCCTCTCTCTCCCTCTTTCTTCCTCCTCTTTCTCTCCTTTCCCTCTCGAT
CCTCTCTCTCCCTGTTCCTCCGCCTCTTTTTCTGTCTCTTTTCCCCCTCTCTCCTCTCCTTCTCTGACCTCTCTCATTCTCTC
TCCCTTCCCTTCTCCCTCACTCTGCTTTTTCGTTCTTTCTCCTCTCTCTTTCTCTCTCCTCTCCCCTTCTCTCCTCCTTCTTTC
CTGTCCCTCCCCCCCCTTCCTCTACCTCTCCCCCCCCTTCAGTAGCTCTGTCTCTGTCACCATGGAGCCTGGGAGCCAAC
CTGGTAACCTTGGGATCCCCACTACACACACACACACACACACACACACACACACACCCCTGATAGTTGCTGTGGTAG
AACCGGTTTGCTCCTGTGACTGAGGCCATCCCCACCAAGGGAGTGGGAGAAAAAGGGCGAGGGGATGTTTCTTTATCC
TGCCACTCTTGGACGAATTGACTTCTCAACCAGGTAGCCAAGATCAACAGAGCAGTTTTGAGTATCTCACAGAAAGGCT
CGGTGTAGATGTTGGCTTGAGCCAGACTTGTTTTATGTGAACTCATTTTAGCTCCAAAGCAGAGAAGGAAAGTGACCTG
GCTACTATCACCCAGTAGTGACCAGAACTTATTACCTGTACATCCTTCAGCAACTTACTAGTCCTGTCTAGGATTTGGTT
TTCCTTTCATAAAGTTCATGCATGGTGGTGGTGGGATGGGGGAGGGGGGTTCCCAAAGCGTGTCTGTGCTTATATGTAT
GTGTGGAGTATGTGTGTGTGTTTGTATGGGTGTATATGTATTTGACAAAGTGTGTGTGTGTGTGTATGGGTGGGGGTCG



   

GAGGAATATGTGTGTGGATGTCTGTATATGTGTGTGGGTGTGTGTATTTGTGTGTGGGTGTGTGTAAAAGCGTGTGTGT
ATTGTGAGGGTAGGGGGTACATGCATGGTGTGGTGCGCGTATCTCGGAGCGAAAGGGGTGTGTCTTTTGGTTTATTAAT
GCCCTTTTAAGGTATAGTTTGTTAGAACAAACAGCAATCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTTTTTTGTTTTC
CAACAGGGTTTCTCTGTGGAGTCATGGTTGTCTGGGATTCTCTTTGTAGATCATGTTGGTCTGAAATTCAGAGATCTGCC
TACCCTAGCTGGCTTGGAATCTGTTGGAATCCTCCTGCCTCTGCCTGCCTCTGTCTCCCAAGTGCTCTGTGTGTATGTGT
GAATATGTGTGTGTGCATACCCTACAGTAGCTAATTTTTCCTTTTGGATGGATCCAGGTTGTTGTGAGAAGAGACAAGG
AAAAGCAAGAGCACTGCTGCCAGCTCACAGCTGGATCTCTGCAGCTGTGAGGCCACACCCACCCTTCTCTCTGGACTCT
CCTATCCTCTGTTTTCCTTCTGGTGATGAGAGACTTTGGCTCACGGGGCAGCTTGGGAGGGGAAACAGGAAAGAACTCT
GATGACCACTGGCTATGTGGCTTTGGAAAACTCACTTAACCTTCAGGAATCTCAGTCATTTTGCTGCAAAATGGGAACG
TAGGCACTTAACTCTAAATCTGTTTTCAGGTTGACAAGATGGTTCAGAGAGTATTGACACTTTGTCACCAGACCCAACA
ACATCTATCTCATCCCCATGTGGTAGAAGGATAGGATGTGAAGAACTAATGATGGAAGGATAGAGCAAACTACTGCAC
AGCACATGAGCATGAATACACACACACAAACATACGCGCAGACACACACATATACATACTCGCTCGCATACACGCACA
AACATTCACACAGACACACACATACAAATACACTCAGAGACACACACATACACACACAGACATACACATACACACAA
AGACACACAGGGACACACATACACACACACATTTTTAAGCAGACATGGCATACAGGATGAAAGATTGCCTGGCATACA
ATAGGGGACCAATAAATGTCTTCAGAAAAATATCATGAGGGAACATAATGGGTGCAACAAAGGAACATATTAAGGAA
AGAGCTGGACCAAGGAACTTGGGGGCTTTAACACAGGATCACAGGGAACCTTCAGATGTAACGTAATGGTCTAGGGAC
ATGTATGGGAAAACTACATGCTTGTTAATACCGGCCTCCAAATGCACTTCAGCTCTTCCTTCTAGAATCCAATCAAGGG
ACAACACAAAACAGACAAAAGCACGGTAATAGCATCTACAACTTTGTCACTATAGAAATGACCTTGAAAGTGTGATTC
TCAAGGCTCACATCTATCCATCTTTTGACATTCTAAACTGCAGGATTAAATTGTGATTCAACGTAACTGACAGTCTTTGT
GATCCTAAATAACTCCGACTTTGCCATTAAACACCATTATTAATATCGGCCCATGAGCTCCATCAAGAGTTTAAAGAAA
CTCCTGGGTAGGCAGGCAGGCATGGCAGCGCTCCTGATGGCCGTGTGACATTGTGCTGGTTTCTCTCAAGGGCATGATC
CTTCCTCTGGGTTTCTAGGAGAAAGAAGTTAATTCCTCACTGGAAAGGATTTAGGGGATTGTCGTCCACCTCAGAGAGG
CCTCCCTCCTTCCCAAAGGGCTCCTCCCCTTTGTCCCTTCTGGTAAATAGAGGTCAAAATGAGCCTTCAATAGAGTAGTG
CCAGTCTTCAGTGATAACAGCTCAAGAGAAGAGTTTTCTGGGAATATTAACAGTTCTTCTTGGTTTGAGGTATTGGTAA
CAAAACCAGGGCCCTCATGCATACTAGGCAAATGATCTATCTACCATTATCTATCATCCATGCCAAAGGTAAGTTTTTG
CTCATTTTTGAGATGAGATCTGTATTGCCAGGCTTGCTTTAAACTCCTGGACTGAAGCAATCCTCCTGCCTCAGCCTGCT
GAATAGTTTGGACTAGTGGCATATGCCACCAGATCTGGCTCCTTTTTGTTTATTGTTTTGGCTGACCTTTAAAAGCATTG
CCCTCTTAAAACCTTTGCTATTCCCTTACACAGAGCCCCTCTGTGCCTATGATNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NATTCCCTCACACAGAGCCCTTCTGTGCCTATGATCCTGGTCCTATATTGATCCCTCCCTGTTGATTCCTCCACCAAGCT
GTTTCTCAAGGGCCAGCCCGGATCTGACCTTCAGGTCAGAGGCGTGGTGTACAATGGCATCTGTGGAACTGAACTGCCT
TACAGGTCAAAGGCAAAAGAAGCCGTGAAGGGGGTCAGTTAGGCTTATACCCAGCCCCCTGCAGATCCATGATCCCAC
ACACAGCTGCCACAGCAAAGGGATGCACCACACTATCTCCTACCATCCTCTTCTGTGGAAATGCAGAGCTAAGGCTCG
GAGGGACTGGGTAAATCCTCAAAGATCCTTGTTCACCCTCTCAGGGTACACTGGAGAAACTGAGGCTCGGAAGCACCT
TCAGACAGGAAGGAGAACACTGTCCTTGTAGTCTAGGAACAAGTTGTGAAGGTTGGCAACCCCTAATTGAGGTGGGGG
TAAAGGCTTATTCCTGAGACAATTGCTTCAATGTCTTTGGCCAAGAGCAGGGAGTGCTAAGAGTGTGTGTGAACATTGT
GTGTCAAAGAGAGAGCAGGAGAGGAAAAGAAAGGCAATCAAGACTTTGAAAATATTACTGGAGGGCAGGGTGTGGAC
ACACACCCAAAATCCCAGCATTTGGGAGTTGGAAGCCAGTCATCAAGACATCCAGGCCAATGTGGAATACAGGAGGTT
TGCTGAGAGTCAGCCAGACAACAGGGTTGAAATCCCATGAGCTAAGGAGCCTGGGGAAATGACTTGTCTCTCTCTGATT
CTCAGCTGCCGTCTATACAATGAAAACCCTGGTCTTCAGGTTGCTTTGCCAGTTAAATGGAGTATTATTCATCAACCCCA
GAGGACCCCGTTCTGCCTGTCTTCTGCGTAGCACACAACTACCCAGAGAAGGGTCCTGGCGGCCCGCACGGTGGTACCT
CGCTCAGGCGAGAGCCTCAAATATCCACCTTGCCTCTCTGGCTGTCGCGTGGTGTCTCGGCAGCCGGGGCGAGGAGGC
AGCCCCCACCCTGGACTGGGTCCCCACGTGCACCCCTGCCTCCGCGCCCGCGCACCTGACCACCGGGTCCCCGGGCGCC
CCGTCCTCACCGCGCGCCTCCGCGCCTTTCGCCGTGCCTTTCTCTGCAGCGCCTCTACCTGCGCACTTCCCTGCCTGCCT
GGCCCTCGGGCTCTTTCTCAAGATCTGCGGGGTCTCCGGCCGTTGTCTCTCGCTCACCCGCTGTCGGTCCGTCCGTCCAG
GGAGCCAAGGGCGATCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGAC
TAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCG
GTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCT
TCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGT
TCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAG
GTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTG
GATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCA
TTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCC
CCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTA
CAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTA
ATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCC
GGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTG
GCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACG



   

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
ATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAAT
GGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGTCCTCACTGATCCTACTCTTGCTTTGTACCACATCAAACCCTTAA
AGCCCCATCTCAACTCCTTCTTCATCCTGACCCCAACCATAATTTAGAGCCCCACTTGAACCTGACCAGCACTACCCCCA
AAGCACTCATTCTGTCCCTATTCTGAACTTCACTCTGCCATCACTCTCAACATAATCTCAAATCACAAGCCAACCTTCAC
CCTAACAGCAAATACTATCTTCAGACATACAGAGGAATCCCTAACTCTACCCTTAGTCCTCACAGCGGCTCTGAGCTCT
GGATGCTGTTCCGGGTACCAGCACAGTCCCAAGCCCAGCTTTATGAATTCCCTATTACTACTGCAATCTTAACCTGCCTC



   

AGCCTCCTCCTCAAGCCTGCCTGTAAACCGTCTCATCTGTTTACCCACAACTTGACTTTAATTGGCTTTAGACCTACATC
CAAACCACAACCTCAAACCTTCATCCTCACCTGATGCTCCAACCCAACCCCATCTCAGCCCAGCCTCAGCCCTTCCCTTC
CCTCTCACTCTCTTTACTGGACACTTATACTTGAGTCCTGGGGGTGTACTCTATGCTCATAAACCTGGGGGTCAAGGCTT
CCTGCAAGTTCAGTGTGACACAGTGGCATAATGCCACAGCAGAGGCCAGTTCCAACCATTTTAATAGTGGGGTCTGGGT
GCAAATATTTCATTTTCCCTGGCCGTTCAGAAACTGGGTTGCTTGGGCCAACTCTGACAATCCTGAAACCTAAGTATGG
AGATGGAGGACAGTAGGTCTTAATACCTCTGAGTCCCCAAAGGGATCCAGAAAGTAGAGCCTGATCCTCCCCCTGCTCT
GGGTAAGAGGTGTCAGCAAAACTGGGGTGGTCCATGGAGAGTTTTTTGTCCCTAACAGTACACGAGCAGAAGACTGTG
TGCTTTCCTGGTCTTCCTGGCTCTTTATCTACCAGAGGGAAATGACCTATCATTGTCTCCATTTCTGATTAAGGCAGAGG
TAAGCACCAAACAAGAGACAAAAGCAACTAGATATACACCAATTACAACTACAAAAATGGCTTTTTCTAAGATGTCCA
ACCTGCAATTCCGAAACATTTTCAAATGACAAGGGTATCATATCCTGTACATTTGGCAAGTGTCTAAACACCCAAGAAA
TCATGCTAATTTTTTGTTTGTTCCCATGTATTTACCCATTCACTACAATCTTGACTACAGGGTCTTTGTGCAAGGCACTGA
GGACACAGAAATCAATTATTCCCTGCAAGAGGACTTTCCCTTCTTGTTGGAAATGCCAACCCAGGACCTTGGGCATATT
ATAGACAAGTACGCTAAGACTGAGTGTATTTCCAACCTCCTAGTCTCTTTAGAGCAGTGGCCCTCAGCCTCCCTAATAC
TTCGACTCTTTAGTACAGATCCTCATGTTGTGGTGACCCCCAACCATAAAATTACTTCATTGTTTCTTCATAAGTGTAAT
TTTTGCTACTGCTGTGAATCATAATGTAAATATCTGTGTTTTCTGGTGGTTTTAGGTGACCCGTTATGAAAGGGTCATTT
GACCTACAAAGGGCTCGTGACCCACAGGTTGAGAAACACTGATTTAATGACAGATGCTGTACCTAAGTGAACAGTACG
GTGTCTGTTGACATCTCACTGTGTGTTTAGAATGGAGGTAAGAGCTAAAGAAAGATGATACTGTCTGTTCAGAACATGG
TGCAAACCTTGGCTCTCTTTTACCTGCTTGTGAATTGGAAAGGTTGTTAAATCTCATGGACTCTTTTTTTTTCTTAATTTT
AAAATGGCAATTATAGGTACCCCATGATGGTTCACACTTGTGACCCCAGCCCTTGTGAGACTTGAGGCATTAAGACTAT
GGGTAATGTTGAGGGAGTCAGGGATACGTAGTGAGTTCCAGGCCAGCC 
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