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Genentech ID: UNQ6124 Date of Submission:  6-24-05 

Lexicon Contract Name: DNA488 Mutation Type: X Standard Knock out  

LexVision Name: SEC617N1   Conditional  

Reference accessions:  
ENSMUST00000058595 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS44_________     
     Target Vector DNA __pKOS44 TVneo____________     

   Targeted ES Cell DNA __2C10____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 11+12 19+20 

Restriction Enzyme for Genomic Digest: BamHI EcoRI 

Predicted Wild-type Band (kb): 10.2 kb 7.4 kb 

Predicted Mutant Band (kb): 6.0 kb 9.6 kb 

Probe Size: 274 bp 322 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: 2 5’ Primer Name: Neo3a 

3’ Primer Name: 5 3’ Primer Name: 10 

Predicted Wild-type Band (bp): 425 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 331 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 
DNA488-11  5’ – GCTTTGCCCATACAAGT  
DNA488-12 5’ – CGCAGAACGATAGAAGATAACT  
DNA488-19 5’ – CAGAAAGGGCCAAATGACTTAC  
DNA488-20 5’ – GCAGAAGTTACGGAATGTGATCGC  
 
 
 
PCR Genotyping 
DNA488-2 5’ – GGCTCCATCCCTCCAGTGAC  
DNA488-5 5’ – AAGCCTCCAAGACAGCAAACATTA 
DNA488-10 5’ – GCTAGTAACATAAACGCCATAATG 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
TCCAAAGTTTTTATGGCTGGTGGCCCTTGTGGCTCTATACATTCCGCCCATCCAATCTCTGAACTGTGTTTACCTGGATG
ATAGCATCTTGGAAAATGTGAAACTTCTGGGCAGTACCATGACCGGCTTTCCCTTAAGATGTCTAAAAGATATCACAGA
TTTTAAGTTTCCTAAAGAGATTTTGCCATACATCCAGCATATGAAAAGGGAGATAAACGCCGTCTCCTATCGTATATCC
TCTCTGGCACTAACTATCTTCAATCTTAAAGGCTCCATCCCTCCAGTGACAGAGGAACACTGGGAACGTATCAGATCGG
GACTTTTCAAACAAGTGCGGCAAGCTCAAGAGTGCTTCATGGACGAGGAGAAAGAGAACAGGGAACATCCTCACTCCG
AGGACTTCCTGACAGTCTACCTGGAGTTGGGCAAGTATTTCTTCAGAATCAAAAAGTTCCTGATAAATAAGAAATACAG
TTTCTGTGCATGGAAGATTGTCACAGTGGAAATAAGAAGATGTTTCATTATATTTTCCAAGTCCAGAAAACTACTCAAA
ATGATATCAGGTATATTTTCAGAATTACATTTCCCTCCATAGTTTCCTCCTTCCTTGTAAGCATGGCTGTGCAGTGCATG
ATGGGGCAGTGTCCTCAGTTAGATTGGTCCTTCGTGTAATGTTTGCTGTCTTGGAGGCTTGACCTTGATACGACAACCAT
ATCTATCTCTTTAAGAAGAAGCAATACTGGCCGTGTTACTCAGTGCCTGGGTGACCCTAGGAAATTACTGAGGCAGTAC
TGGAGACAGGTCGAAAGGAGTAAGGTTTCCTTTCCATCTTCTCTCTCGGCCACTTTCCTCCGAACATTTTCTATTGACTT
TTCTCTGCCATCTAAGAAAGTTGCCAAGATGGCAGTTAGAAGACAGGGAGAAGATTTGAAAAGGTAACATTTCAACAA
ATCATCTCTCTGGCTGCCAAGGTTGTTGATTCTATGAAAGTTCACCACATTAACAGTCAATACCCAATCTATAGAATCA
AAATGTTTCTTTTTTTTTTTTAAACCATCTTTCTTCTAGAGAAAAAAAATGTTGAGATCAATTGTCAGTTTGGTTTCTTTG
AAGTTTAAAGAACGGTAAGTTGTTGCTTTAAAAGTCAAGGTCCACAGTGAAATTTGGATGGATGGATAGATAGATAGA
TAGATAGATAGATAGAATCCATTGATCATTGAGCTCCTCCTTAACACCCGAAAGCCTGTGATTCTGCTGTAGCACATGA
TCATGCCTGGAGCATTTTGTTTGGTTTCTATAGCTAAAGGTATAGAAAAGGCTACGGATGCAGCTCAGTGGTAGCTGTA
CTTGTCTAACATGCATAAGGCACTTGGACTGGATTCTCAGATCTGCAGTGAGGTTAGGGGAAGGCATAGAAATTAGTG
ACACTCTCTCATAGCAGGTGGTTTTCTATGTGTGTGCACCTAAAGTAAAGGTCTAAAGACATGCTGTGGTGGAATTCTA
CATTCATGTCCAGTTTTCCTGGTTGGAAAGCTATGTATGTCATTTAAGTAAATTAGGCACTGTAATAATACCTGGTACCT
TAACCACTTTTATCTTCTTAAAGTCACTTTGTAATGCAGATTACCTACATCATTTACTTAACGCTTCTGTTTTTATTCAGC
TAACTGAATTTTCTCCTTCTTTCTCCTCCTCTATCATATTTCAGAATCACCCACCTTCAAGCAAGAACTTAAATAGAAGC
TGCAATTGCTCAAATGTCTCCAAGAACGCTTTATTCTAAAGCCAT 
 
Genomic Locus: (The deleted sequence represents nt 15578-17366 in the sequence below.  KOS-44 used to generate the TV 
represents nt 10650-20328 in the sequence below.) 
 
GACAAGGGCAAAAAGCAGCCACAATCTTTGCCAAAATGTTACTAGAATGGTCTCAAGCCTGGTTGCTAATAGTTTCCCT
CTGAAACTCCTTGAGCCAGTTCCCTACAACCCACATTGCCCCTAGCGCCTATTCGATGGCTCACTGAGCCCCACTTACA
GTGTCCCACCATTTTCCTAATCCAACATCCCAAAGACTTCCACATTCCTCCCAAGAGCCAGCAGGTTCAGGCCTGTCAG
AGCAGCAACTCCTTGGTAACTCACAGCTTCTGTTTTAGATCTGATAATAAATACCGTCAGCAAAGATATGGGGGTGCAA
AAAAGTCAGCACACAAGAGTCATGTATACCAAAAATAAACGTTCTGAGGAAGAAGTCCCCATTTGCAGTAGCTTCAGA
AACAAGACAGCGAGAACTTTGTGAACAAAGCTTCAATAGCACAGCAAATAATCCCATGAACTGACAAATGAGATTGGA
TGAATTTAAAATTTTCTTCCTAGCAGAGGAAGCTATCAGCACGGTGAGAAAATGGTCTACAGAATAGGAAAAAACATC
GTGGCCTGTTTTATTACAAAGGAGCATTAATATCTAGCAGAACTGCCAGAATTAAACATAGCAAAGCACCTACATCGTC
AAGTTGATAATGGGTCTGGGAAATAAACAGATAGTTCTCAAGAGGCGAAACACAAGGCTATGGAAAAGCTTTCAGAAT
CTTATCTGAGAGAAACACCAGTGAAAACGCTCTTGTCGTTCCACTGAGGTGGAGGGGGCATCATCACCAAGAGAACAA
ACGAGACTAGAAAGGTGGCTCAGTGGTTAGAGTCTGCACCACTCTTCCAGAGATCTAAGTTCAGTTCTCAGCACTAACA
CGGGCACATCACAACTGCCTGTGATGCTGACATGTTTAACAGCCCACGGATGACTTCCTCCACACGTCACACGATTAAA
AAAAAAAAAACTTGGAAAAGGAAAGTCAGTGAATCTTGAGAAAATGTGAGGAGAAAGACATATGTGGCAATCAATAT
AAGAAGCTGGTGCAGCCATTATGGAAATCAGTGTTGAGCGATCTCAAAGAAGCAAAAAGGCAACTACCGTATGGCTTA
GCTTACGGGCACATATCCGAAGCTCTACCATAGACAGAGCTCACATCTGCACTTAGTGCTGCACTATTCACAGTATGCA
GGAAACCAGAGTAGCCAACTGTCCATCGTCAGGCCGCTGGAGAAGGAAAAGACGCTCTATGAGATGTCATTCAGCCAT
AAAGAAAACAATGAAATTATGAATCTGCTGGAAAATGGATGGAACTAAGAAATATATATATATATATATATATTAAGC
AAAATATTCCAGACTCAGAAAAGCCAAAGTCTACATGTTTTCTATCCTGTGCAAACTCCAGGTTTTAGTTGTGTGTGTGT
TTGGGTGGGTTACAGGTCATGAAACTACAAAATGGACCATGGAAGGTGAAAGAGATCTTAAAGGACATGAGGAGAGC
AGAGAGGGTTATAGTGGAGCTGGGGCTACTTTGAGGAGGAAGAGGACAAGCAGGGAGGGGAGGGGCTTGAGGGAAG
GGGGTTTGGGACAAGGGTCAACAAAAACAAGATGTGAATGAAAACGCATAACAAAACCCAGTGGGCAAAGAAAGAGA
GAACAGGAAGGAAGGAAGTGGGGGAGGGAGAGAGGGAGGAAGAAAAACCGCAGTATGCCCTCCCCCATTTTAATTAC
AGGATGCTTCTGGGCCTGCACACAGCTGATCTCTGCAGCCCGGTGCCTGAATTTCTTGCCACTCACAGTCCATTGTGCA
GAGAGACCTGAAGAGACCTAGTCTTGGCTCACCTCACTGAGTGGCGGTGCCCATTTGGCCTGCCACATAAGGCAGAAG
TGATCCCAGCCACTCCCTGGAACCATGCGTGAGAGGTCTCACAGTCACAGGGTTGGGTCTTTGACGCAGGTTCCAGTGT
CCTACTGAGCTCATGAAAAAAGGCCCTGCACAGCAGAGAGAGAGAGGGAGAGGGAGAGGGAGAGATCCATGCATTTA
ACTTATTTAGTCTAAGCCAGGGAAGACTGTAAAACTCTTACAAAAATGTTTGTTTTGACAGACAAGGGTTGTCATGCTA
TTAGGTGACAATTTTTTGTTTTGTTTTGTTTTGAGACAGGGTTTCTCTGTGTAGCCCTATCCTAGAACTCACTCTGTAGAC
CAGGCTGGCCTTGAACTCAGAAATCCACCTGCCTCTGCCTTCCAAGTGCAGGGATTAAAGGCTTGCGCCACCACTGCCC
AGCCTGGATAGCCCAATCTTTTTTTTTTTTTTTTTTAATTTTTTTTTATTAGGTATTTTCCTCGTTTACATTTTCAATGCTAT
CCCAAAGGTCCCCCATACCCACCCCCCCAATCCCCTACCCACCCACTCCCCCTTTTTGGCCTTGGCGTTCCCCTGTACTG



   

GGGCATCTAAAGTTGGCAAGTCCAATGGGCCTCTCTTTGCAGTGATGGCCGACTAGGCCATCTTTTGATGCATATGCAG
CTAGAGACAAGAGCTCCGGGGTACTGGTTAGTTCATATTGTTGTTCCACCTATAGGGTTGCAGTTCCCTTTAGCTCCTTG
GGTAATATCTCTAGCTCCTGCATTGGGGGCCGTGTGACCCATCCAATAGCTGACTGTGATCATCCACTTCTGTATTTGCT
AGGCCCCGGCATAGTCTCACAAGAGAGAGCTATATCTGGGTCCTTTCAGCAAAATCTTGCTAGTGTGTGCAATGGTGTC
AGCGTTTGGAAGCTGATTATGGGATGGATTCCTGCATATGGCAATCACTAGATGGTCCATCTTTTTGTCACAGCTCCAA
ATTTTGTCTCTGTAACTCCTTCCATGGGTGTTTTGTTCCCATTTCTAGGATGGGGTAAAGTGTCCACACTTTGGTCTTCCT
TCTTCTTGAATTTCATGCGTTTAGCAAGTTGTATCTTATATCTTGGGTATCCTAAGTTTCTGGGCTAATATCCACTTATCA
GTGAGTACATATTGTTCGAGTTCCTTTGTGATTGGGTTACCTCACTCAGGATGATGATAGCCCAATCTTATGGAATCATT
TTCTCAATTGAGGTTCCCTCCTCTCAGATGACTACAGCTGTGTCAGAGTGACATAAAAACCATACAGTTCACCACTCCT
GCCTCTCTTTCTGACTATGGCTGCTGGACATCAAACCCCAAGCCTTGTGCATGAGCTACGTGACCATGAAGTCTGCATTT
TTCCTTTTTCTTCTCTCTCTCTCTCTCTCTCTCTCCCTCTCTCTCTCTCTCTCTCCTTTCTCTCTTTCTCCTTTCTTGTTAGTA
ACTTTATTATGATTATTTTTAAACTGACAAAATAAAGTATGTTTTTATCATTTATATCTTGAATGTACATGTACACACAC
ACAGTGTAGTTACCTAACCTATATATGGGCTGTATTATAGAGAAAGCAAATGATAGTACTCTTACTTTGTTTTTCAATTC
AAATCGATTCCTTATAATGAAAGCATACCCCCTCCTCTATTTCTTTCTTTCTTCCTGATTTGCATATTTTTTTTGTGTGTGG
CAAGGTAATCCTTTATGATGACTTGTTTAGACTAGAGTCTTTTATTTACATAGTATTTTTTCTCCTTTCGAGAAAAGGAG
ATGCACCCCACTAGAATGTTACCTGTGCCCAACAACTCCAATTATCCCCAGATGTGCTTTTCCAAAACTGTACCGGGGC
GTCTACAGTGTGCCCCTCAGGCCACCCCAAGCCTGAACCGATTCCCGACCCTGTCCACGCGTGTTGACTGCAGGCATTG
GTAGAGGTGGGCTAACAGTTCAGTCTCCCTCTCTCATGCAGGTGACTACATTTCCTGAAGTCCTTGCACTTAGCTGTAAG
TTCCAGCCCAGGGGATATGACTGGCAGTGATACACCGTCTGAGTCTAACCTCGTCTAGCCCTGCCTCCCACACTCCTCA
ACCCACGCTGTGTTTTCCCTTGGCTTGACAAGCAAAACTTGTGTAAGATGACAGAGCCACGAGACAGAGTGGCTCTGCA
TCTGATCACTACGTGGAGGAAAGCCAGCTGCAACTCAGTTCCTTGCTTAAAAACTCACACAAGCTACAACTGCTACTAC
AGGGTCTGAACCATTCTTCCCGTCAGTGTGGTTTTTGTTAGTGGTGGTTTGTTTGGTTGGTTGTTGGTTGGTTTCACTTTT
TATTATAGTAGCTAGTAATGGAGCCTAGGGGTTCTGCAGACTGTCATAAGATTTTATATAAAAGTAATCACCGTGCCAA
GCCAGATCCCTGCATGTAAAAATAAGCTCTAAGATGTAGGTTTTACCGTAGACTACGTTTTACTTATTTATTTATAAGTG
CGTTTACTTTCACTTTATGCTTATGAATGTTTTGCTCATACGTTGGTATGAGCACCAGGTAAATGCCTGGTGCCCCTGAA
CATCAGAAGCGGGAGTTGGATGCCCGGGGAGTGGAGTTACAGATGGCTGTGAGCCACCATCACGTGGGTGCTGGCAAC
TGAATGGGAGTCCTCTGCAAGAATAGGTATTTTTACCACTGAGACATCTCCAGCTCCTGTAGACTAGGTTTTGTTTCACT
TAGCCTATACAATATACCAAAAGCTTAGGAAAAGGAAACCAAAAAAAAAAAACTCGTTTAAAAAAATATGGAAATAT
CATTCAGCCGATGTCTCTATGACTCAAGGGAAGCTGCCACAGTTTAACTTCAGGGAAATGGTGGTCCTGCCAAACCCCG
CTGAGTAGCTGTTCCATGAGCGCATAGTGTGAGTTACAGGCTTACTTAGAGGCATTTCTGAGGTTTTCTTTGACAATCAA
ATTGGAGAAAATTGATGTCGTTAGATAGACTCATTTATATTTAATAGCAAATAAGGACCGTTTTCCTTTAAGACTTTTTA
TTTATTTATTTATTATTATTATTTTTTTTTTTTTCGAGACAGGGTTTCTCTGTATAGTCCTGGCTGTCCTGGAACTCACCCT
GTAGACCAGGCTGGCCTCGAACTCAGAAACCCGACTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCGTGTGCCACC
ACACCCGGCTTCCTTTAAGACTTTTGCTTACTTAGTTTGTGTGGATGCTTGCCTCCTTGTTTGTCTGTGCACCACACGTAT
GTATGCTTGGGGCCTGAGGAGGCTAGAAGAGGGCAGTGGATCTCCTGGAACTGGAGGTAGAGATGTACAGCTGTGAGA
CTGCATGTGGGTAAGAAGAATTGAACCTGTATCCTCTGGAAGAGCAACCAGGGCTCTTTTTTTTTTCCATTTTTTATTAG
GTATTTAGCTCATTTACATTTCCAATGCTATACCAAAAGTCCCCCATACCCACCCACCCCCACTCCCCTACATACCCACT
CCCCCTTTTTGGCCCTGACGTTCCCCTGTACTAGGGCATACAGAGTTTACGTGTCCAATGCAACCAGGGCTCTTAACTGC
TGGACTATCGCTCCAGCCCAGTATCATGTTTTTAACCAATTATGTGACTTCTTAATTTTGTGATTACATTCTACTATAATT
TGACCGTAGACTTAATTACAGCTGAAACACCTCGTTTAAATGTTAAAATATACAAGAACGTACATTTGCTTTGTCTATA
CTTAAGAACTACAACCAAGGGTTTAATATCAAGAGCGTAAGTTAAGCCTGAAGTCAAACATGAAGAAATTTAAGTCCC
AATACTAACCTAAGGTCAATTAAATAACTAATTTATAATAATGCCTAAGGTATTAGGCATCAAATGTAACTTAAGATCA
CCCAGTTAAAGACCTAATGCTACATAAAAGTACTTTTCTGACTACTGAAAAGCAGTCACGCTGATTGGTCACCATAGGA
ATCATAGCTATGTATGGCCCTTCTGGAAACCCTTCTTGGTGATCACAGAAGTTGCTTGGACCAAAGACATGAGCAGCAG
CTTACTGAAAACATGCCTCAGGGCTCCCTTACCACCATTGCTCCTACCCTTTTCTTTTCAGGACCCCTGGGAGCTCACCT
GACTCCCACATCTGTTCAGTTTAGCCTCTTCTCTTCCACATCTGCTCACAAATATCCCCATACGGCCCCTTAAATTATCTC
TCTAAAATTGCTTTCCACTCTATACCTGTAGCTCTTTTGCTCAAAATTCCTTCCATGTATTTTCATCAGTCTTATGGTAAC
AACATGAACAGTGTTTGGCCTGTCACACCCCACACAACAGCAACCATCCTGGTACCTGCTCCAGTTCCTTCCTCCCCCC
AACCCATCTTCTCTCCTTAGTTTAAATATCCCAACTTCTTTCCCTGATGCATTTAAGCTTCATGTCCTTGCCCCAAATACT
TTCCTTCCAGCTCTTTTCCATGGCTAGCATGTTTCTCTTTGGGTCTCGGATTACCCCTCGCTTCACCCAGTTATCCTCTTA
CCCTGCTTATTTCATTCATAAAACTTATAAAACTGTATAATAAAATCCCGGGTATGTGAGATAATGTGAGTCTTCAGCC
AGCACCCTTTCCCCTTCAACGCCTTGATCGGAAACATCATACCGCACAGAAGATAGATGGAGAGATGAGCTGTGTCTGC
AATACACATTTTCAGCCTTGATGACCTAGCACAGGAGACAATCCACGAGAAACCATATCACCATATTTGACAATGACTG
TCACTGCCCTGTCCTGCTGAACAGGGAAAACCCAATTGTATAATGGGAATGGCATGTCACCTGGGAACGGAAAACCAT
CTGAAGCCATTCATATGATCCTTTGTACACTGAGGTTTCCTTTTTTTTTTTCTTTTTTTCTGAGTTTTACTCTTAACAACAA
CAAAAATACAAACTTGGCAATCCCGAGATGTGTGTCAAAATTGAATTAGATATAGTGTTTGGAGACGTGAAGCTGTAC
CGGCTTTGAACGTGAAGTCATCAAACTTGTAAAGAGACTCTGAGAGAGAGAAAAAGAGATTGATCGAGAAATTATTGC
ACACTGGAACTTCCTTGGAAGACAGTCTTCACATCAAATCCAGGATGGAAGTCCAGCATGCCTTTCGGCTCTGTTTATG
GCCCTCTGGGCCACTCTGACAGAGTAGCCAGCCTGCTTTCCAGGTCTGACCATTTAAATGGTAGAGACTGTGCCGACGA



   

ATTATTTCCTCCACAGTCCCTGGTGCCTCTAATGGGAAACACAGGCTTGGATCGGGCTCTGGAAATGTAAGGGCAGTCA
CTGCACGCTAAGTGCCCCTGAGCATGCCAGGGTGGGAGTGCACTTTTCCCTACTTCAGATGATGAAAAAAAAAATGCTT
CCCCAGCCCAGCGAACTGCTGAACTCTCTTCCACAGCAGAACATGAGAGAAAGCACTGAGGCTCTGCACAGTGTCTGC
CCAGGAGCTGGCAGAGACATCAGTCTGCACAGAGCGAACGTTCAAGGACCATCTCAGCAAAGTTCTTGGGGTGGACTC
TCCCGGAAAGAAGTCAAGGGGACGGGACGGGGGTGGGGGGGCTCTTTGCCTAGACATCCTCCAGCGTGCTCTCTGGAA
GGCTTCAGAGAACATTCCTGCCAGAAAGCTGCACCAGGGAAAAGTTTTGGCTTCTATTGAGTAGAGACTTGCTGCTTCT
TTTCACTTGGGATACTGTGAACATTTTAACAGATTATGTTACACTTTCTCTTTGTTTTGGAGAGCCCAGGGGCAAATTTC
AAACTCTGCAATAAATGGCATTGGACATTATGATATGCACTCACACATTCTCTGGTTAGATCTTTGACTTCCTCTTATTT
TCCCTCAAATCTGACTTCTTTAATTACTTTTAAAAAATGATTATTTTTTAATCTTTATGTTCATTGATGTTTTTTGCTTGCA
TGCATGTTTGTGTGAGGTGTCAGACCCCCTGGAACTGGAGTGACAAACAGTTGTAAGCTGTCCAGTCGGTGCTGGGAAT
TGAACCTGGGTCCTCTGGAAGGGCAGTTAGCATTCTTAACCACTGAGCCATCTCTCCAGCCTCCTTTACTTACTTTTCGT
TGATTTGGTGGGTGGGTTTCTGCTCCTGTGACCTTAGGTACGTTGCTCAGCATTTCAAATCTTCCATTTTCTTCCTTTTAA
ATTGAGGGCAATAACACCTAAGCTGTATAATGGCTATGAAAATTTTTTTAACTTTAGTAAAGAGCTGGGCTATAGCTCA
GTGGTTGAGTGCTTGCCTAGCATGCGCAAAGCCCCAACTCCGGTTCCCGGGACCACCACCAACTAAAATAGAAGACAA
GCAAACTAACTAAACAGTAGACTGTTAGCGTTTAGGGGTTGCTAAATTATTTGAATCTTCGATTACTATTACTAGCAGC
ACAGATTACACAGAAAGACAACCATTCTGATCCTGTTATCGACTGTGAGCACTATCATTAATGTGGGCACACTGTCTTC
GAACAAACACTAACACAGTGTTACAAAGCACAAACAGTTCTGGTGATTCACTTAAGAGTTACACAGTTCGGATGGAAA
TGTAGTTATTAGAATGATCTGAGGTTTAAATTAACATATACTCGAGTTAAAAATACTACAATATACTCACCCATTCGTTA
AACATTTATGTATGCTATGTGCTCAATGCATAAGGCAAGCATAATGAAACAATTGTATGTGTAACTTGATGTATCCGAG
GATATATACAATAAGGAAAAAGGGGGAAAAAACCCAAATAAATGAATTTCATGTATGGAATGAAGTCTGGCCTCTCTC
AGGCCATCTGTTCTAAGCCATTTCCTTCAGACTTTGGGCCTAAACTAATGTTTATGTTATTTCTCATAAGCCTGATATCA
TCAGGTCGAGTATTCTGGGAAACAGTCTTAATATGTATACATTCAAAATGAGTTTATAGAATATTAGGCATCTTAGGCC
TAATTCAGCTTCTATTATCAAAAGGTTTCTTCCCCAGAATAGAAGAACTCTTGTGACAGCCAAAGGAGCTTAGGTTGTA
ACAGGGATAACCTGGGGTCCTTACAATGCCTGTTCTTTACTGATGGGAGGGATGCCATGTGCAGAGGCAGAAGGGAAG
GAGATGTTCACATCACTATGGGAAACTTAGGTTGAAAAAGTCAAAGTGAAGACAGCTTGACTCAGCTCCATTTGACCCC
TTAAGAGCACTGTGACCTTAAGCCAGTCACTTCACCTCCCTCAGATCTCAATGGTTTATGTCTAAATGCCCCCTCCGTTG
ATATATTCCATGACTAAGAGAGTCTTGTGCTTCAAGGCTACTTCAGGTCATTGTTGGCAGGAAGAAAAGACCCCCTTCC
TCACTCTTGCTGGGACCAAACTATCCCCAGACACTACTTCCAGCTTCGCGGCTATGAAAATAAGGAGGAGTTCCATGAT
TTGCATCGGATGAGTCAGGCCTTTGCTGATCTACAGAAAGCTCCCTCGAGGTTTTCTACAACGCCTGTTTGCTCTTCATT
AACGGCAAGAAACGTGACCACAAGCAAGCCAGCAGTGATTAAGAGAGCACAGTGCCTCGTTTATGGACCAAGAATCAT
CCTGTGTCATCCTTTACTCACTCCACCGTTGGTGGTTCCCCTCAACCACTGGCACACTTGGATGCACTACCTCAGCCACC
GGGATCCACAGTGGAGAGGGAAAGATTGTCCTGGTAGGTGACAGATTCCACCACTATTCTCTGAAGGTCTTACTGCTAC
CCCCGGGCAAAATGTCCCCGAGAAGACAACAGGAGAGTAAAGAAGTAGATCGAAGCTATTGTGACAATCCCCAAGCC
ATCAGTCTTTATCAAGGGTGCATGTGTATTTAGTTATGCACGAATTCAACCATGATAAGTTTCTTTTGTCAAGGCTCCTT
TTCTAACATTCAGATCGTTCTTGTGCAGGGAGTTGTAACAATGCATAGTCTTCAACAAAGCTGCTAAGGGGGACTGGTG
TTGATAAGTCTAAAGAGCCTCTCAGGTGATAGGATGAAAAAGATAGCTACTGCAAACACTAGTAATACAAAGACTGCG
AGAACTGGAGGAAAGGTCTTTTGCGCTTTGCCCATACAAGTTGATATCCAACCAGACTTGAGAAACATAGGAAATCCC
ATGGCTGCTTTTATTCAACAAACAGTTGGTGTCATGATTACAAAACTGTGTAAGTCACATTTCTAGTCTGGAGGATAAG
ATATGAATCAACCCAAAAAATATGAACCCAAGATATCACTGAAGTTGACAAAGGTTTTATGACTTAACTGGCCTTGGGC
AGTTCAAAGAAGAAACATCAAAAATAGCAAGGGGCACTTCAGTTATCTTCTATCGTTCTGCGAATTCCTCAGTTACTCA
TAGCAACAACTTGTCCTCGTCATTCCTAAACAAAGAGGGATCGTCAGGCCATGGCTTTGCTATGTTTAGTCACCCAACA
AATAATAACTGAGCACGTACCATGTGCTAGGTGCTATACAAGGTACTTGGGTCTATCATAGGCCAGACCTGGTGAACTA
TCTCTTCTGGGCCTCATCTTCATGAAGAACTTTCAATCCATATTTTAAAAGCATTATCCGCAGATGAAATCATATAGTTC
TAGAGGCAGATTTCCAAGGTAAAATGTCAAAGCCATCACAATTTCGATAAGCTTGTTTTAGTGATGTAAGAAGCACAA
AGTCTCCTATCCCCATCCGTCCAAGCCCAGATCTCACAGTTTCTGTGGTTTCTACAGGCCACTTAAAAGGGCAGCAAGC
AGCGAAGCCACTGATGTGCCTGCCATCACGAACCTGTGCTTCGACAGGAGGAAGTCATCAACAAGGCCACCTAGCAGA
CTGATAACTACTGCTGCCTTGGGGAAGGGGGTGTGGGGAACATGATGAGATGCCAAGCTGAGAGGTGGCCTTCGCTTT
CTGGCCTCACTTTCCCTAAAGGGACTGAATTTTCACACAATTTGCCAACATCATGACTAGTGACTGGTGTAGTCGTTGAC
GCCTTATACTGGGTGCAAGCTAGACAGGACCCAATCAGGAGGAGCTCTCCAGGAAGGGAAGCAGTGAGGATGATTTGG
CAGAGCTCACAGGGATGCTCTGGCACGACCACACTGCACAACCAGGTGTCTCAGTGTTAAGGAAGCATACTGCCTTTG
GGCTCATTTACCTTGAAAGCAGCACAACCGAAACGTCTCACTCTGGGCTAATGGAGTAACAAATATGGCCAACAAGTT
ATCTGGACTGGAAATCTGTCCTTTCATAAGAAGCAATAAATCTTCGCTGAAGATCCCATGTGCCACTGAGGTAAATCCA
AACTATTTATCTCCCCTGAAATTTGCTTTTCTCCATTTTGTCAAACAAATTCCATCTTGCTCATTAGTGTTAGCGTCAATT
ATTTATTTACTTATTGTTTGTTTGTTTGTTTTCAAGACAGCGTTTCTCTGTGTAGTCCAGGCTGTCCTGGAACTCACTCTG
TAGACCAGACTGGCTTTGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAATGCTGGGATTAAAGGCGTGCACCACCAC
TGCCTGCTGTAGTGTTAGCTTTATAATCTGCAGGGACTGCACACTTTATCTGATTACAGGGCAGCCCCTGTTAATTGTGT
TCATTCTAATGAAAACAATACTACATACATGTAAACTACCTCAGAGCATGGCAGGAAATAAAGGCAAATATCATGGGC
ACAGAGCTGGCATATCAATGCACACCCTACTAATGACAGAGTAGACAGCTGAGACAGATGTGAGTATGAAAAAGGAA
ATGCTTTCTCAATCGCCTTTTCAATTTCCAGATTCTGAAATATATTCACATGACCTAAACAAGTAATTAATGATCCAATA



   

ATGTTTCTAATTAGAGTAATTAGCAATGACTTAGGTAGAAAGTATATGAGCTGTGTAAGTATATGTGAGTGTATGCATG
TGTGTTCACCTGTGTCCTCTTTCTATCTGTCCGTAAGTAATGCCAGCATTGAGAAATGAAGCTAAATGCCACTCTCAGGG
GGTGGAGGGAAGGCAGAGGAAAAGCTTCTAGAAGAGAGAGTGTGCTCTTTGACTCCATCAGAGATCAATGGGAGCTCT
CATGGTCGGTGAGATTGCCAGGCCGATAAAATAAAGATAGCAAGTTACATTTGAGTCTTAGGTCAATGGAGAAAGGGT
TTTCTTTTAGTACAAGTATGTCTGAAATATATCAGACATATCCCTGTAGATTTATTTGCTAAATTAGGCAGTGCTAATGG
TCAAAGAGAGGCGGGCATGCATGTCAACTACCTCCCCCAATTTGTCACAAATACTGTCAATATTAGCACCAATTAACAT
TTAAAGCACTGAGGTCCACCCACAATTACATGTCTGTAATTGTAAGTTCCTTGACGTCAAGTAGTACACTGTATTCCTCC
TTCTACAGGGCCTAGGTCATGAGTCACAAGTGCCAAAGACTTAAAATGAAGTTTTGAATAAATATAGGTATGAACAAA
GGGAGGAGAATGGGGGGGGTGTTGTTTTTTTTTAATAAGAAAGCCACTCATGGTGGAAAGAAAATACAGGAACTTCTG
CATCTGCTACCATCTTCTTCACCTATGAGAAGAAACATTTTAATGTGGCAAGGCAACTACATGGCACCTGAACCGTCTT
CAACAAGTGTGAAGTACACTAAGCAGAATGAACCGAAGTGCTAGGAAAGGAATACTTTAAAGTAGAGATCAACACTG
ATGCAATCACTTCCTGCAAAGCCCTATAATTAAGGAAGGCAAGGCATAGCAAAAGTCCAAAATGGCAGGCAGCTCCAC
GTGGAACCACTCAACCTGCAAAGCTTAGGTAGAAAGTATATGCTCTGTGTATGAAGGCATGACCCTCAGAGGTGCATG
CGTGTGATCACAAATGTTTGTAGGTATGCATTAACGTGTTCTTGTATAAAAAGCTAAGATCAGTACACTGAGCTCCTAT
ATAACTCTACACTCTTCATAGCAACCGACCTGGAACCGAGACTTAGGGAAATTCACATTTTCTTTTTAAGTAGAGATGT
TTAAAGTCTACTGATTCTGTTTTACATATGCAATGCTTTTCTTTCATGACTTTACTTTCTCTTAAAGACTTAGGCTTTTTA
AGTAAGAAAAAGTTGCTGACCGCCAAAAACTTAATAAAATAGGCGAATAAAATCAAAAGAATAAAAATAAAAATTTTT
CCAATCCAGTGATAAGACTCAAAACTTTGGGGATATATATCTCAAGGTTCTTTTCTTTCCATGCAAATACCCACATTTAA
CAAGAAATGCAAGTGGACTCCATCCTACCTAGAAAGCTCCTTTTAAGAAACAAAATATAGGGCTGGTGAGATGGCTCA
GCGGTTAAGAGCACTGACTGCTCTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCTG
TAATGAGATCTGATGCCCTCTAAAGGTGTGTCTAAAGACAACTCCAGTGTACTTACATATAATAAATAAATAAATCTCT
GGGCCGGAGCAAGCGGGACCAGAGTGAGCAGAGGTCCTGAGTTCAGTTTCCATCAACCACATGATGGCTCACAACCAC
CTGTACAGCTACAGTGTACTCATATGCATAAAATAAAATAAATATTTTTAAAAAAGAAACAAAATATAGTCAGCCAAG
TGACCAAAATATTTCCAATTTTTAACGCTTGTGCAGAAATTTTCCACAGATGCTTTGCTTAACCAAGTGCTTATTGGCAT
GATTTTCAAATCTTTAATAATATTATTGTTCTGTGGACAACAGAATGGAAAAACTCTAAGGGTCAGAATTACTGATTCA
AAGACAATGCTCATGCACACTGTAAAAGATTTTGATCAGTGTCACCATTTTGTCACCTGTGACAATCAAATGATTGAAA
TCAATGTACAATCTCATTCCTATAAAAGGGACTGTTTTCCTGATTTTGTTTTTGACAATCAGCCATGCAGAGAAACTGTC
TGTGAAAGTAGAATTTTATATAGATTAAGAATAGAGAGGAATATCTGCAGTATTTCCTGTTTTCAAGAAGCCAGTCCAT
AATAACCCAGAATTTAAGAAAGCCACGCACAGTTAGCTTCTGATGCAACCAAATGATTAAGAATTTTAAAGCCCAATTT
TCAACCATAGTTTGCTATTGTTGTATAAGTCTTGTTGTTTCTCATGTCAATACGATAGCATTTTAAATCCATTAATTTCCT
TTTTTTAATTAACAAAAAAAAAAAAGAACATAAACTAAGGTCTTTGAAAGCCATGTTATGTTCTTTAAAAAAAGGGGG
GGGGGGGGAAATCCATTTGATAAGACCAGAATCCAAAAATTATTTGGTCAAACAAAGAAAGCATCATGGATGGCAGAC
AGCCATGCTAGCGTAGTCATAGCAGCCTAGGTATGAGTTAGCTGGCTGAAATGGGTGACCTTCTACCCAAATGCCTTAT
GTGTGAAAAACAAGCATAACAAACAAAATACATTACAGATTCCAGAACGACCAAGAAGGAAAAACAATGAAGTAAAA
GTTCCCAAGTCTTGCATCTAATCTACGTTTGTATCTAAACTATCTAACAGAGAGACTAATAAGCAGAGAAATTACTTAA
ACATAAGGCCCAGCAGAGGACTGCTAAGATTTAGGTATATGAAATGCGACCCAGAGATGAGTCTAACAAAAGGAAAG
AGTAGCTGTGAAATATTAACCTAACGTGTCAAAAGAAAGCCATGTCATTCACCCTGCGTTCTCTAAGTTGACAAACTAG
GCTTATCATCATCTTCTTTGAGATCCAGAAAAATTAAGAAAACGACAACAACAACAATACACACACAAGGAAAAAATA
AAACAGAGAGAGAAAAAGAAAGGAAGAAAAGAAGGAAGGAAGAGAGAGAAAGAAAGAAAGAAACAAAGAAAGAA
AGAAAGAAAGAAGGAAAGAAGGAAGGAAGGAAGGAAGGAAGGAAGGGAAAGGAAAGGAAAGAAGGAAGGAAGGA
AGGAAGAAAGAAAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAGGAAAGGAAAGGAAAGGAAAGGAAAG
AAGGAAGGAAGGAAGAAAGAAAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAGAAGGAAGGAGGTT
AGTTCTAACTACAGAAGCTTAATTTGTCAAGATTGGAGAAAACTAAATTATGTTATTGCTAGTGACCTAGTCATCAGTA
ATCACAGTCATTTGGTTAATGACTAATTCAATTACAATAGAAATTTGACTATAGGATGAGGTACAAAAACATATATCCC
AGAAGAATCATTATGTCTTTGATATGAGCTGAATATTTTCCCCCCAGTGTTGGTTGGGAACTGAACTTGGGGCCTTGCAT
GTTTTTGACAAACTAAGCCACACCCCCAGTCCCTGTGTGTCAGGTTTACTAGGAGTTTTCAGTCCTGGGATGGGTCACCT
GGGAACCTAAAGTAATGCTTTACTCACTCGGAAAAAAAGCGCCTGGAGGCAAAGGAATCTAAGACAACACCTCCCGCT
GAAGATATACAGGTATATAAGAGCATGAAAAGGGACCTAAAACATCATTTTTCCCTCTGGAAAAAAATACTAAGCACC
AGGGTTGAGAATGACTCCAAAGTTTTTATGGCTGGTGGCCCTTGTGGCTCTATACATTCCGCCCATCCAATCTCTGAACT
GTGTTTACCTGGATGATAGCATCTTGGAAAATGTGAAACTTCTGGGCAGTACCATGACCGGCTTTCCCTTAAGATGTCT
AAAAGATATCACAGATTTTAAGTTTCCTAAAGAGATTTTGCCATACATCCAGCATATGAAAAGGGAGATAAACGCCGT
CTCCTATCGTATATCCTCTCTGGCACTAACTATCTTCAATCTTAAAGGCTCCATCCCTCCAGTGACAGAGGAACACTGGG
AACGTATCAGATCGGGACTTTTCAAACAAGTGCGGCAAGCTCAAGAGTGCTTCATGGACGAGGAGAAAGAGAACAGG
GAACATCCTCACTCCGAGGACTTCCTGACAGTCTACCTGGAGTTGGGCAAGTATTTCTTCAGAATCAAAAAGTTCCTGA
TAAATAAGAAATACAGTTTCTGTGCATGGAAGATTGTCACAGTGGAAATAAGAAGATGTTTCATTATATTTTCCAAGTC
CAGAAAACTACTCAAAATGATATCAGGTATATTTTCAGAATTACATTTCCCTCCATAGTTTCCTCCTTCCTTGTAAGCAT
GGCTGTGCAGTGCATGATGGGGCAGTGTCCTCAGTTAGATTGGTCCTTCGTGTAATGTTTGCTGTCTTGGAGGCTTGACC
TTGATACGACAACCATATCTATCTCTTTAAGAAGAAGCAATACTGGCCGTGTTACTCAGTGCCTGGGTGACCCTAGGAA
ATTACTGAGGCAGTACTGGAGACAGGTCGAAAGGAGTAAGGTTTCCTTTCCATCTTCTCTCTCGGCCACTTTCCTCCGA



   

ACATTTTCTATTGACTTTTCTCTGCCATCTAAGAAAGTTGCCAAGATGGCAGTTAGAAGACAGGGAGAAGATTTGAAAA
GGTAACATTTCAACAAATCATCTCTCTGGCTGCCAAGGTTGTTGATTCTATGAAAGTTCACCACATTAACAGTCAATAC
CCAATCTATAGAATCAAAATGTTTCTTTTTTTTTTTTAAACCATCTTTCTTCTAGAGAAAAAAAATGTTGAGATCAATTG
TCAGTTTGGTTTCTTTGAAGTTTAAAGAACGGTAAGTTGTTGCTTTAAAAGTCAAGGTCCACAGTGAAATTTGGATGGA
TGGATAGATAGATAGATAGATAGATAGATAGAATCCATTGATCATTGAGCTCCTCCTTAACACCCGAAAGCCTGTGATT
CTGCTGTAGCACATGATCATGCCTGGAGCATTTTGTTTGGTTTCTATAGCTAAAGGTATAGAAAAGGCTACGGATGCAG
CTCAGTGGTAGCTGTACTTGTCTAACATGCATAAGGCACTTGGACTGGATTCTCAGATCTGCAGTGAGGTTAGGGGAAG
GCATAGAAATTAGTGACACTCTCTCATAGCAGGTGGTTTTCTATGTGTGTGCACCTAAAGTAAAGGTCTAAAGACATGC
TGTGGTGGAATTCTACATTCATGTCCAGTTTTCCTGGTTGGAAAGCTATGTATGTCATTTAAGTAAATTAGGCACTGTAA
TAATACCTGGTACCTTAACCACTTTTATCTTCTTAAAGTCACTTTGTAATGCAGATTACCTACATCATTTACTTAACGCTT
CTGTTTTTATTCAGCTAACTGAATTTTCTCCTTCTTTCTCCTCCTCTATCATATTTCAGAATCACCCACCTTCAAGCAAGA
ACTTAAATAGAAGCTGCAATTGCTCAAATGTCTCCAAGAACGCTTTATTCTAAAGCCATTACCAGGATGCTGCTAATGC
TACCTTCAGATGCAAGACTTTTCAAGTTCAGGGTTCAAGGCAGTGCAGTCAAAGAAAGTCTTAAGCAAAAGATGAACT
TCAGTGGAAAAGTTAGCAGAAATGTTAACTTATAATAAAACCAAAGTTATACATTATGGCGTTTATGTTACTAGCAAAA
AAAAAATCAGACACTAAAATGACTGAATATAATCTATTTGATTTTTTATAAAGCTCATTAATAAGGTTGTTTTAGATTG
GGACTGTGGCAGTGGGGAGGGAGGCTGGCTATGGACTGCAAAGTAACAGACACAGCGTTTTCCATTCATTTCTCTGAC
ACCTTTGCCTGACCCCTATGCAGCCCTGCTGAGATGTCAGCAGTTACTTTCATAAATTATAGCTGCTGCCCTGCGCTGTC
CTGCCCTGCCCTGTGTTTGCTCTGTGCAAGGGAAGAGAACTGGCAAAGTGGGGTGGGAGTGTAATTCAGTGGTCGGGT
ACATGGATGACTGTCTGAGGCCCTGAAATTGATTCCCAAAACTTCAAGAAGGACATGGAGAAGAGAAGAAAGAACTG
GCCATAAAAGCTAAACATCTTCTAATCAGGATAGATAGTTTGACAGAAGTCACAATCACATTCTTTTTATAGAGTACAT
CTAAAATAAAATAATCAGAGACCAAGCCCACCAAAATGAACATAAACATAGAAATGTTAACGGACAATATAAAAATG
TGTATTCTCGCTCTTGATTTTTAAAAAGTGCTAAGCAAGGCAACAATAAAACATTCCTCTCTTATTAACACCACAGAACT
GGAAAAGCAATGATAACACTTAGAGTGAGTAGAGTGTAACTTCTCTTATACATTGCTGAGGAGTTGATACACTGGCATG
TGTTTACTATGGACAATATCACAGTCTTCAATATCGTAACAATGTATCAACTCTACTGTGTCTCCAGAAACAATGTATTC
CACGGAAATGATTGGATAAGATTGAATATATATATATTAACGAAATTGAACACCCTTATTTTCCTCTATAATGATTGTGT
TTTCCTTCTTGGCTGGCCCAAGCCCTGACTTTAACTTTAATGACGCCTTCTTGTACTCCTTGAGCAAACAAAACCCAAGC
AGTATTTCTTCAGCAGGTCGTTTGTTACTGTGCTGCTACTGTTAAATTTCAAAGAAATCCGAACTTGTGGGCCCTTATCA
TTAGAGTGTCTTGAGCACTCCAGAGAATTTGCCGTTTTTCTTTTCAGAACCCCACCGTCAAGATCTAGAAGTCACGGCG
AAAGTTTCTCTATAGATCCTCTCTTGAGTTAACAGTCTCTCAAAGTACTTTAAGGTTTAAGGGCAAACTAGACCTGTGCA
GAGCCCAGAACTTATAACTATCTGAAGATGGGTTGGGATGTAAGAGTGCTTGTTTAACACGCTAGGGCCCCATCCCGAG
CAAGGGTGGAGTGGTGGAGAGGTGCAGAGGTCACAGGTCTCATATAAGCCTCTCTTACTCCCCTGAGTGGGAGAGGAA
GGGTGCCAAAACTCAGAACTGGGGGTGGGTGGGTGGGGGAAGGATGTTTCCGCATCTCCTAGACAGTCCAAGGTTGGC
AATTCCACAGGAAAAATTGGCAAAGGCAACATTTACAAACCTGGCAAGAGGCACAGGTCCCAACAGGTGTATACCATC
AAACCTCCTCTAGTCGACCCTCAGGTGACAGTTCCGGTCGCTGCGGACTTTGGAAGGTGACTTTACTCTTGCCAAGATT
GTTTAATAAGTAACCCACACAGGCTAACTGCTCTAGAAGCAAGCACCTAACTTATTCCAGGAAACCCGACCTGCTATAG
TCCAACAGGCGCCCCCCTCTGGAGAAATAGGGGCTACCCCAAGCCACCTGTTCTCGGGCAGATGAAAACCAAAACAGT
GCTCTGGCCGCATCTGCCATTTGGACTGCGTAGTCATGGCTTGCTTTTTCTGCATCGCGGCGAAAAATTTGGGTCTTAAA
CTTGGAGCCTTAGGTGAAGTCAGAAGCCCACGAACATTTCACAGCGAATCACGACACCACCATTTCCAGGCAAAGTCT
TTAGCCTTCCCAGGTTAGCTTTAGTCTCCACTCTTTTGTGGTCAATGGCCTGCCTGCCCTTAAAATTTTGCCACCCCTGAA
CTTTCCGTAGAGATGAGGTGCCCTGTCTCCGGCCATCGCCCGGGTTGTGGGCCCTCCATATGCGTTTAGCTCGCCTCTGA
AAGTCCTTTGGACCCTCTCGCAGATCTCCTAGCTTTCGAGAACTTTGCCTCCAATCTCTCGTTTCAGATTCGCTGGGGAT
AAGATCTGAGAAATGCGCCCTGGGCCACAAGCAGCCTAGGAGGCGGGCTCAGGAACAACTTTCCCTCCGCCCTCTAAC
CACAAGCCCGGGTGGGGCGGCCTAGCCAGGTCCCGAACTCTGTCCTTCCCCAGCGGGGATCCCGGACTCGAGCCTGCG
CAAAGGCCAGCGTGAAAGGCCCCGCGAGCGGCGAAAGGGACTTCCTTCCCCGCTGGAGCCCCACCAGATGTTAAGAGG
CGCAACAATAGTGGAACCGCAGAGAAACAAAAGGCCATTCACTGGGTTACAGGAGAATGGCTCTGTCGCCCCGTCTCT
GCGGGGAAGACTTGCAGAGGGTCTGAAAGGGGGCTGGAAGAAATCTGAGTGGTCTAGAGCCTCTGCCACGCTCCAGGA
GGCGGGAACCGCTCTTTACCATTAACAACCCCATCCTGGGGGTCCAGTGGTGGGGAGGAGAAATGAAGGGAAAGTTTA
GTTTTCACCTTCTCCGGTGCAGAAAAGGGAGGAGCAACGATCCCAGATGTTTGACAGTTGTTGGTCCAAAAGTTGAGCA
AAATTTACTTATTCTTAATACCTCCCTTGATGAGGCATAGGTAGCCAGGGAGGACAAATCGAGACTGCGCTGTAGCCCT
CCCTACACAGCCCCACGCCGAGCCT 
 
Selection Cassette: 
 
GGCTATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGCCCGTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCC
CCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTT
GTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAG
CATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAA
GCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGC
GGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTG



   

GAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA
TCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACG
GGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTG
ACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGA
GGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAA
GCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCAC
GGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGA
CGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGT
TAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGAC
CTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAA
GATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATT
TCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCG
TGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAA
ATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCC
GAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGAT
GTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACC
GTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGA
ACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTA
TGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACC
GGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAA
TGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTAT
GAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTC
CCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACG
CCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGG
CTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGAT
TTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGA
CGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTT
CCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCT
GGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCT
CACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCT
GGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGC
ATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAAC
AACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCA
TTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGG
CAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCG
GAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCC
GGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAA
ACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTC
CCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTC
AACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGG
CTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGA
GCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCG
CGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTAT
CATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTT
TTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGC
AGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCG
AGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGT
GGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCA
GCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGT
GACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAG
GTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGAC
GAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGA
AGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCA
TCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCAT
CGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCC
AGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTT
GCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAG
GACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTA



   

TCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGA
CAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCC 
 
Targeted Locus: 
 
AGGCCACTTAAAAGGGCAGCAAGCAGCGAAGCCACTGATGTGCCTGCCATCACGAACCTGTGCTTCGACAGGAGGAAG
TCATCAACAAGGCCACCTAGCAGACTGATAACTACTGCTGCCTTGGGGAAGGGGGTGTGGGGAACATGATGAGATGCC
AAGCTGAGAGGTGGCCTTCGCTTTCTGGCCTCACTTTCCCTAAAGGGACTGAATTTTCACACAATTTGCCAACATCATG
ACTAGTGACTGGTGTAGTCGTTGACGCCTTATACTGGGTGCAAGCTAGACAGGACCCAATCAGGAGGAGCTCTCCAGG
AAGGGAAGCAGTGAGGATGATTTGGCAGAGCTCACAGGGATGCTCTGGCACGACCACACTGCACAACCAGGTGTCTCA
GTGTTAAGGAAGCATACTGCCTTTGGGCTCATTTACCTTGAAAGCAGCACAACCGAAACGTCTCACTCTGGGCTAATGG
AGTAACAAATATGGCCAACAAGTTATCTGGACTGGAAATCTGTCCTTTCATAAGAAGCAATAAATCTTCGCTGAAGATC
CCATGTGCCACTGAGGTAAATCCAAACTATTTATCTCCCCTGAAATTTGCTTTTCTCCATTTTGTCAAACAAATTCCATC
TTGCTCATTAGTGTTAGCGTCAATTATTTATTTACTTATTGTTTGTTTGTTTGTTTTCAAGACAGCGTTTCTCTGTGTAGTC
CAGGCTGTCCTGGAACTCACTCTGTAGACCAGACTGGCTTTGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAATGCT
GGGATTAAAGGCGTGCACCACCACTGCCTGCTGTAGTGTTAGCTTTATAATCTGCAGGGACTGCACACTTTATCTGATT
ACAGGGCAGCCCCTGTTAATTGTGTTCATTCTAATGAAAACAATACTACATACATGTAAACTACCTCAGAGCATGGCAG
GAAATAAAGGCAAATATCATGGGCACAGAGCTGGCATATCAATGCACACCCTACTAATGACAGAGTAGACAGCTGAGA
CAGATGTGAGTATGAAAAAGGAAATGCTTTCTCAATCGCCTTTTCAATTTCCAGATTCTGAAATATATTCACATGACCT
AAACAAGTAATTAATGATCCAATAATGTTTCTAATTAGAGTAATTAGCAATGACTTAGGTAGAAAGTATATGAGCTGTG
TAAGTATATGTGAGTGTATGCATGTGTGTTCACCTGTGTCCTCTTTCTATCTGTCCGTAAGTAATGCCAGCATTGAGAAA
TGAAGCTAAATGCCACTCTCAGGGGGTGGAGGGAAGGCAGAGGAAAAGCTTCTAGAAGAGAGAGTGTGCTCTTTGACT
CCATCAGAGATCAATGGGAGCTCTCATGGTCGGTGAGATTGCCAGGCCGATAAAATAAAGATAGCAAGTTACATTTGA
GTCTTAGGTCAATGGAGAAAGGGTTTTCTTTTAGTACAAGTATGTCTGAAATATATCAGACATATCCCTGTAGATTTATT
TGCTAAATTAGGCAGTGCTAATGGTCAAAGAGAGGCGGGCATGCATGTCAACTACCTCCCCCAATTTGTCACAAATACT
GTCAATATTAGCACCAATTAACATTTAAAGCACTGAGGTCCACCCACAATTACATGTCTGTAATTGTAAGTTCCTTGAC
GTCAAGTAGTACACTGTATTCCTCCTTCTACAGGGCCTAGGTCATGAGTCACAAGTGCCAAAGACTTAAAATGAAGTTT
TGAATAAATATAGGTATGAACAAAGGGAGGAGAATGGGGGGGGTGTTGTTTTTTTTTAATAAGAAAGCCACTCATGGT
GGAAAGAAAATACAGGAACTTCTGCATCTGCTACCATCTTCTTCACCTATGAGAAGAAACATTTTAATGTGGCAAGGCA
ACTACATGGCACCTGAACCGTCTTCAACAAGTGTGAAGTACACTAAGCAGAATGAACCGAAGTGCTAGGAAAGGAATA
CTTTAAAGTAGAGATCAACACTGATGCAATCACTTCCTGCAAAGCCCTATAATTAAGGAAGGCAAGGCATAGCAAAAG
TCCAAAATGGCAGGCAGCTCCACGTGGAACCACTCAACCTGCAAAGCTTAGGTAGAAAGTATATGCTCTGTGTATGAA
GGCATGACCCTCAGAGGTGCATGCGTGTGATCACAAATGTTTGTAGGTATGCATTAACGTGTTCTTGTATAAAAAGCTA
AGATCAGTACACTGAGCTCCTATATAACTCTACACTCTTCATAGCAACCGACCTGGAACCGAGACTTAGGGAAATTCAC
ATTTTCTTTTTAAGTAGAGATGTTTAAAGTCTACTGATTCTGTTTTACATATGCAATGCTTTTCTTTCATGACTTTACTTTC
TCTTAAAGACTTAGGCTTTTTAAGTAAGAAAAAGTTGCTGACCGCCAAAAACTTAATAAAATAGGCGAATAAAATCAA
AAGAATAAAAATAAAAATTTTTCCAATCCAGTGATAAGACTCAAAACTTTGGGGATATATATCTCAAGGTTCTTTTCTT
TCCATGCAAATACCCACATTTAACAAGAAATGCAAGTGGACTCCATCCTACCTAGAAAGCTCCTTTTAAGAAACAAAAT
ATAGGGCTGGTGAGATGGCTCAGCGGTTAAGAGCACTGACTGCTCTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACC
ACATGGTGGCTCACAACCATCTGTAATGAGATCTGATGCCCTCTAAAGGTGTGTCTAAAGACAACTCCAGTGTACTTAC
ATATAATAAATAAATAAATCTCTGGGCCGGAGCAAGCGGGACCAGAGTGAGCAGAGGTCCTGAGTTCAGTTTCCATCA
ACCACATGATGGCTCACAACCACCTGTACAGCTACAGTGTACTCATATGCATAAAATAAAATAAATATTTTTAAAAAAG
AAACAAAATATAGTCAGCCAAGTGACCAAAATATTTCCAATTTTTAACGCTTGTGCAGAAATTTTCCACAGATGCTTTG
CTTAACCAAGTGCTTATTGGCATGATTTTCAAATCTTTAATAATATTATTGTTCTGTGGACAACAGAATGGAAAAACTCT
AAGGGTCAGAATTACTGATTCAAAGACAATGCTCATGCACACTGTAAAAGATTTTGATCAGTGTCACCATTTTGTCACC
TGTGACAATCAAATGATTGAAATCAATGTACAATCTCATTCCTATAAAAGGGACTGTTTTCCTGATTTTGTTTTTGACAA
TCAGCCATGCAGAGAAACTGTCTGTGAAAGTAGAATTTTATATAGATTAAGAATAGAGAGGAATATCTGCAGTATTTCC
TGTTTTCAAGAAGCCAGTCCATAATAACCCAGAATTTAAGAAAGCCACGCACAGTTAGCTTCTGATGCAACCAAATGAT
TAAGAATTTTAAAGCCCAATTTTCAACCATAGTTTGCTATTGTTGTATAAGTCTTGTTGTTTCTCATGTCAATACGATAG
CATTTTAAATCCATTAATTTCCTTTTTTTAATTAACAAAAAAAAAAAAGAACATAAACTAAGGTCTTTGAAAGCCATGT
TATGTTCTTTAAAAAAAGGGGGGGGGGGGGAAATCCATTTGATAAGACCAGAATCCAAAAATTATTTGGTCAAACAAA
GAAAGCATCATGGATGGCAGACAGCCATGCTAGCGTAGTCATAGCAGCCTAGGTATGAGTTAGCTGGCTGAAATGGGT
GACCTTCTACCCAAATGCCTTATGTGTGAAAAACAAGCATAACAAACAAAATACATTACAGATTCCAGAACGACCAAG
AAGGAAAAACAATGAAGTAAAAGTTCCCAAGTCTTGCATCTAATCTACGTTTGTATCTAAACTATCTAACAGAGAGACT
AATAAGCAGAGAAATTACTTAAACATAAGGCCCAGCAGAGGACTGCTAAGATTTAGGTATATGAAATGCGACCCAGAG
ATGAGTCTAACAAAAGGAAAGAGTAGCTGTGAAATATTAACCTAACGTGTCAAAAGAAAGCCATGTCATTCACCCTGC
GTTCTCTAAGTTGACAAACTAGGCTTATCATCATCTTCTTTGAGATCCAGAAAAATTAAGAAAACGACAACAACAACAA
TACACACACAAGGAAAAAATAAAACAGAGAGAGAAAAAGAAAGGAAGAAAAGAAGGAAGGAAGAGAGAGAAAGAA
AGAAAGAAACAAAGAAAGAAAGAAAGAAAGAAGGAAAGAAGGAAGGAAGGAAGGAAGGAAGGAAGGGAAAGGAA



   

AGGAAAGAAGGAAGGAAGGAAGGAAGAAAGAAAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAGGAAAG
GAAAGGAAAGGAAAGGAAAGAAGGAAGGAAGGAAGAAAGAAAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGG
AAGGAAAGAAGGAAGGAGGTTAGTTCTAACTACAGAAGCTTAATTTGTCAAGATTGGAGAAAACTAAATTATGTTATT
GCTAGTGACCTAGTCATCAGTAATCACAGTCATTTGGTTAATGACTAATTCAATTACAATAGAAATTTGACTATAGGAT
GAGGTACAAAAACATATATCCCAGAAGAATCATTATGTCTTTGATATGAGCTGAATATTTTCCCCCCAGTGTTGGTTGG
GAACTGAACTTGGGGCCTTGCATGTTTTTGACAAACTAAGCCACACCCCCAGTCCCTGTGTGTCAGGTTTACTAGGAGT
TTTCAGTCCTGGGATGGGTCACCTGGGAACCTAAAGTAATGCTTTACTCACTCGGAAAAAAAGCGCCTGGAGGCAAAG
GAATCTAAGACAACACCTCCCGCTGAAGATATACAGGTATATAAGAGCATGAAAAGGGACCTAAAACATCATTTTTCC
CTCTGGAAAAAAATACTAAGCACCAGGGTTGAGAATGACGGCCGCCCTAGAGGCTATAGCGGCCGGATCCTCGAGGCG
CGCCGGATCCCGGCCCGTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCC
CCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCC
GTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCA
AAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAG
CGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACAC
CTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCG
TATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTT
TACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGA
TGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTT
AATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGT
TGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCG
ATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT
GACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTG
ATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGG
GCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAAC
CGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATT
TTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTT
CAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGG
CAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGAT
CGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTT
GAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAAT
GGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGG
TCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTA
TCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCAC
GGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTG
CAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCG
CTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACC
GATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAAT
GGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTT
CGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTG
ATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCT
GTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCC
AGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTG
GATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGAT
TGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGAC
CGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGC
CGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTT
AACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCA
CCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGA
AGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTA
CGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTC
AAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGG
CGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTT
TTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGAC
GCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACT
GATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGAT
TGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTC
TGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAA
AAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGA
TTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTA



   

TTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAAT
AGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAA
AAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCT
CTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACAC
GCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCG
ACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGC
TATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCC
GGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCC
ACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTG
CCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGC
ATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAG
CCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGG
CGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCC
GCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATAT
TGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATC
GCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGT
CGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGTACCAGGATG
CTGCTAATGCTACCTTCAGATGCAAGACTTTTCAAGTTCAGGGTTCAAGGCAGTGCAGTCAAAGAAAGTCTTAAGCAAA
AGATGAACTTCAGTGGAAAAGTTAGCAGAAATGTTAACTTATAATAAAACCAAAGTTATACATTATGGCGTTTATGTTA
CTAGCAAAAAAAAAATCAGACACTAAAATGACTGAATATAATCTATTTGATTTTTTATAAAGCTCATTAATAAGGTTGT
TTTAGATTGGGACTGTGGCAGTGGGGAGGGAGGCTGGCTATGGACTGCAAAGTAACAGACACAGCGTTTTCCATTCATT
TCTCTGACACCTTTGCCTGACCCCTATGCAGCCCTGCTGAGATGTCAGCAGTTACTTTCATAAATTATAGCTGCTGCCCT
GCGCTGTCCTGCCCTGCCCTGTGTTTGCTCTGTGCAAGGGAAGAGAACTGGCAAAGTGGGGTGGGAGTGTAATTCAGTG
GTCGGGTACATGGATGACTGTCTGAGGCCCTGAAATTGATTCCCAAAACTTCAAGAAGGACATGGAGAAGAGAAGAAA
GAACTGGCCATAAAAGCTAAACATCTTCTAATCAGGATAGATAGTTTGACAGAAGTCACAATCACATTCTTTTTATAGA
GTACATCTAAAATAAAATAATCAGAGACCAAGCCCACCAAAATGAACATAAACATAGAAATGTTAACGGACAATATAA
AAATGTGTATTCTCGCTCTTGATTTTTAAAAAGTGCTAAGCAAGGCAACAATAAAACATTCCTCTCTTATTAACACCAC
AGAACTGGAAAAGCAATGATAACACTTAGAGTGAGTAGAGTGTAACTTCTCTTATACATTGCTGAGGAGTTGATACACT
GGCATGTGTTTACTATGGACAATATCACAGTCTTCAATATCGTAACAATGTATCAACTCTACTGTGTCTCCAGAAACAA
TGTATTCCACGGAAATGATTGGATAAGATTGAATATATATATATTAACGAAATTGAACACCCTTATTTTCCTCTATAATG
ATTGTGTTTTCCTTCTTGGCTGGCCCAAGCCCTGACTTTAACTTTAATGACGCCTTCTTGTACTCCTTGAGCAAACAAAA
CCCAAGCAGTATTTCTTCAGCAGGTCGTTTGTTACTGTGCTGCTACTGTTAAATTTCAAAGAAATCCGAACTTGTGGGCC
CTTATCATTAGAGTGTCTTGAGCACTCCAGAGAATTTGCCGTTTTTCTTTTCAGAACCCCACCGTCAAGATCTAGAAGTC
ACGGCGAAAGTTTCTCTATAGATCCTCTCTTGAGTTAACAGTCTCTCAAAGTACTTTAAGGTTTAAGGGCAAACTAGAC
CTGTGCAGAGCCCAGAACTTATAACTATCTGAAGATGGGTTGGGATGTAAGAGTGCTTGTTTAACACGCTAGGGCCCCA
TCCCGAGCAAGGGTGGAGTGGTGGAGAGGTGCAGAGGTCACAGGTCTCATATAAGCCTCTCTTACTCCCCTGAGTGGG
AGAGGAAGGGTGCCAAAACTCAGAACTGGGGGTGGGTGGGTGGGGGAAGGATGTTTCCGCATCTCCTAGACAGTCCAA
GGTTGGCAATTCCACAGGAAAAATTGGCAAAGGCAACATTTACAAACCTGGCAAGAGGCACAGGTCCCAACAGGTGTA
TACCATCAAACCTCCTCTAGTCGACCCTCAGGTGACAGTTCCGGTCGCTGCGGACTTTGGAAGGTGACTTTACTCTTGCC
AAGATTGTTTAATAAGTAACCCACACAGGCTAACTGCTCTAGAAGCAAGCACCTAACTTATTCCAGGAAACCCGACCTG
CTATAGTCCAACAGGCGCCCCCCTCTGGAGAAATAGGGGCTACCCCAAGCCACCTGTTCTCGGGCAGATGAAAACCAA
AACAGTGCTCTGGCCGCATCTGCCATTTGGACTGCGTAGTCATGGCTTGCTTTTTCTGCATCGCGGCGAAAAATTTGGGT
CTTAAACTTGGAGCCTTAGGTGAAGTCAGAAGCCCACGAACATTTCACAGCGAATCACGACACCACCATTTCCAGGCA
AAGTCTTTAGCCTTCCCAGGTTAGCTTTAGTCTCCACTCTTTTGTGGTCAATGGCCTGCCTGCCCTTAAAATTTTGCCACC
CCTGAACTTTCCGTAGAGATGAGGTGCCCTGTCTCCGGCCATCGCCCGGGTTGTGGGCCCTCCATATGCGTTTAGCTCG
CCTCTGAAAGTCCTTTGGACCCTCTCGCAGATCTCCTAGCTTTCGAGAACTTTGCCTCCAATCTCTCGTTTCAGATTCGCT
GGGGATAAGATCTGAGAAATGCGCCCTGGGCCACAAGCAGCCTAGGAGGCGGGCTCAGGAACAACTTTCCCTCCGCCC
TCTAACCACAAGCCCCGGGTGGGGCGGCCTAGCCAGGTCCCGAACTCTGTCCTTCCCCAGCGGGGATCCCGGACTCGA
GCCTGCGCAAAGGCCAGCGTGAAAGGCCCCGCGAGCGGCGAAAGGGACTTCCTTCCCCGCTGGAGCCCCACCAGATGT
TAAGAGGCGCAACAATAGTGGAACCGCAGAGAAACAAAAGGCCATTCACTGGGTTACAGGAGAATGGCTCTGTCGCCC
CGTCTCTGCGGGGAAGACTTGCAGAGGGTCTGAAAGGGGGCTGGAAGAAATCTGAGTGGTCTAGAGCCTCTGCCACGC
TCCAGGAGGCGGGAACCGCTCTTTACCATTAACAACCCCATCCTGGGGGTCCAGTGGTGGGGAGGAGAAATGAAGGGA
AAGTTTAGTTTTCACCTTCTCCGGTGCAGAAAAGGGAGGAGCAACGATCCCAGATGTTTGACAGTTGTTGGTCCAAAAG
TTGAGCAAAATTTACTTATTCTTAATACCTCCCTTGATGAGGCATAGGTAGCCAGGGAGGACAAATCGAGACTGCGCTG
TAGCCCTCCCTACACAGCCCCACGCCGAGCCTGCTCTGGGATCC 
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