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Genentech ID: UNQ647 Date of Submission:  1-10-05 

Lexicon Contract Name: DNA100 Mutation Type: X Standard Knock out  

LexVision Name: PSC206N1   Conditional  

Reference accessions:  
ENSMUST00000024880, 
AK013193 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS36, pKOS82_________     
    X Target Vector  DNA __pKOS82.TV____________     

  X Targeted ES Cell DNA __1C8____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 25+26 27+28 

Restriction Enzyme for Genomic Digest: Xmn I Pst I 

Predicted Wild-type Band (kb): 8.9 kb 12.2 kb 

Predicted Mutant Band (kb): 5.0 kb 10.3 kb 

Probe Size: 308 bp 293 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: DNA100-12 5’ Primer Name: DNA100-10 

3’ Primer Name: DNA100-11 3’ Primer Name: Ires-GT 

Predicted Wild-type Band (bp): 267 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 413 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 
DNA100-25  5’ – CATGTGAAGCGATGAACAGC     
DNA100-26 5’ – TCTGGGACCAGCTCTTTGG 
DNA100-27 5’ – CCTGTTTCTATGGAACAGGG 
DNA100-28 5’ – TGGGTATCTCTATTTTACGGC 
 
 
 
PCR Genotyping 
DNA100-10 5’ – TTGCTACGTCTTTAGCCTCG 
DNA100-11 5’ – CTTTTGCTGGCTAATTGCAGC 
DNA100-12 5’ – TGACCTCATTCTGTGTTCCC 
Ires-GT  5’ – CCCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GATCAACTGCGATGTCAAAGCTGGAAAGATCATCAATCCTGAGTTCATGGTGAAATGTCCAGCGGGCTGCCAGGACCC
CAAATACCATGTTTACGGCACTGGCGTCTACGCGTCTTACTCCAGCGTGTGTGGCGCCGCAGTTCACAGGTGGGTGGCT
ATG 
 
Genomic Locus: (the deleted sequence represents nt 9998-10157--in the sequence below).   
KOS82 used to generate the TV represents nt 8145-15274 in the sequence below.) 
 
GACTCTGTTGAAATAGGCTCAACTTGCGGTGAAATGTATAACCTTTAACTCGTTGCATCCGCTCCAATCAGTTAATCCTA
ACACCTTGTATGTGAGGTATGGGAAAACTTTAGCAATCAGCCTTGCAAGGATGGATGCTTTCCAGACGCTCTGCTTTGA
GCCTGAAGAAGTCGTTGTGCTGGGGCTTGGTTGTTGAATGCTCTGGGCACGGGGAAGGAAAACACGGGTCTTTGAGTG
AAGACTTTGGTAGAGGAGGCATGAAGGTTCTTGGGCAGATCCACATATAGCAACTTGTAATCCATCTTCACTATGTGCC
CCTTTCTGAGATGCCTGGTGCCAATGCTGGTTGTTCTCCACACAGATTGTCATGGCTACCTTTCCTCAGATTAGGAGAAA
GAAAACTTGCATGTCTGAGCTTCTTTGTGAAGTGTAGATAAGAAAGAAAGTTGGCACTCTCTGTTGCAGACTTTCAGAG
AAGATAAACTCTATCATGGCCCATTCTTAGAAATAACAGAAAAATAACATAAGGAAAATCGCACTGGTGAGTTTGCCT
TGCAGGTGTTTGGGATGGACATACAGAAGCAGGTGTGTGTCCATGTGTGCACACACACTGATACATACAACTTATTTAC
TGTATATATTCTATATTTACCCAATAGTAGCTGTTAGTGATGTTTGAATTCAGAAAGGCCTTGGAAGGTTACACTAGAG
AAACAGCAGCTCATTTGACTTCAGTTATAGAAGAGGCAAGCAGGCAAAACCAACAGAACCTTGGCTTCATAACTGGAA
GGGCCAGATTCTTGACTCTGGCCCTGCTTGGAAGTATGGGCAGTCAGCTTGCTTCTTGGCAAAATGAAAATGACATGTC
TTTCATGATCTGGTAAGGATAATATAAAGAGATGTGTACTTGGGTCCCTTGTCAACTCAAGTAGGGTATTTTTAACCAT
AAATAGTGACAGCCACTCCAAAGCTATATTGCCACCGGTACACTTCAGGTACGATGTCACTCCTTGGCAATTGTCCTTC
CAGGAGGACGGAGGTGTTTTCTCAGCCTAGAAGGAAGCCCTGATGATAACAACTCATTCACTCTTTCAAGGGGTTAACA
CTTGAGCATGTCTTTATGTACTAAAATAAGTACCTTTTGCTAAGCATTGTGGTGGCACACACCTCTAATCCCAGCACTTG
GGAGGCAGAGGCAGGAAGATCTCTATAAATTCTAGGCCATCAGATATTAGCTGGGTCTCTTATTCCTCAGACATTAGGC
ACAAGCAATGTTGCACCCATTTTTTTTAAGCAGTCTGGAACTCTTCCCATGGCTTCTGCAGAGTCTGAGGCTTATGTCCT
CATGATTGTCTGTGTTTAGCCCTTCCTGTGTTCCTGTGGCCCCCCTGTCATGTTCCCCAATGCAGCTCAGGTCCCCTATTG
CCTACAAAAGGATCTCTCCTATAACTGACATTCTGTCATATCCTGACCCATTACTATAGATTTCCGAAGCCCAACCATGG
GCTCCTCCTCATGGAGGAAGATCTTCCAGGACCTCACACTTCCTGCCCCTCTGACTCTCTTGGGCGACCATACTACATGC
ACTCCACCGTATCTCCTTCTTCTTCCCTGTCAGAACAATGCATCCCCCTCCCCACAAACCCTTCACGGTTCAGTCGGCTT
GTCAAGACCTTTTTTTCCTCTGAAAAGAGTATTATGCAGCCTTAGAAAGACCTCTGGTGGAGACACCGGTGCTGCAGTG
ACCATGACAAGGCTGTGATCTGGCAAAGTTCTCATGTGGTTTGGTCCCCTTTGGCATCTCCTCCCTCATGTGTTCTCTTG
TTCTCCAAACCACGGAGACTATTTCTACATCGAAGTCTTAACCCTGGTTTCGTTCCCCTAGACCTTTGCTGACTGCAGCC
TTCGCACCATCCATGTAAGAGGTTAAGCAGCAGGGCAGAGGTTAAATCCCTCAGTCCCCTGCAGCTCAGGAGTCTAGA
CACTAGTCTGAGGGCAGGAGGAAGCCACTGAGGAGTGTTGAACAGGAAAACGATAAAATCTGAGTACATTTTTTAAGG
TCTCACCACGCTGTTTATGAAGAAAGGATTGGGATAAAGGGGTGGGGCTAGAACAAAACAAATAAACAAACAAACAA
AAAACAACAAAACGCAAGGACAGTAGGCAATTAAGTTAGCATCCAGACATGAAATGCATCTTGAACCAGGGTTGATAG
AAAGAGAAATAGCAGAATCAAAAACTTAAAAAAAAAAAAAACAAAACAGGATTTTTCAAATTAGTTGCTTTATTCATT
CAATATTCCACTGAACAACAATGAACAAAATAGAGGGAAAAAATCCTGCCCTCTTGAAGTTTATATTCTAGATGAATG
AAGATCCGGCTGGAACTAAAACCGTGACAGCTGTGGAAGTGAGTAGACAGGTGGTTGGAGTTCAGGTGTGGGCAGTGA
TGTGAGCCATGTTTCAAGATGGCTCCCATTAAAAAAGTGAAGTACTAATATCCACTCATCAGTGAGTGCACACCAGGTG
TGTTCTTCTGTGTCTGGGTTACCTCAATCAGGAGGATATTTTCTAATTCCACCTATTTACCTAAGAATTTCATGATGTCAT
TGTTTTTAATGCTGAGTAGTACTCCATTGTGTAAATGTACCATATTTTCTGTATCCATTCCTCTGTTGAGGGACATCTGG
GTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTGCTATGAACATAGTGGAACATGTGTCCTTGTTACATGTTGGAGCA
TCTTCTGGGTATATTCCCAGGAGTGGTATAGCTGGCTCCTCTGGTAGTACTATGTCCAGTTTTCTGAGGAACCACCATAC
TGATTTCCAGAGTGGTTGTACCAGCTTGCAATCTCACTAACAATGGAAGGGTGTTCCTCTTTCTCCACATCCTCACCAGC
ATCTGCTGTCACCTGAATTTTTTATCTTAGCCATTCTAATTGGTGTGAGATAGAATCTCAGGGTTGTTTTGACTGGCATTT
CCCTGATGACTAAGGATGTTGAACATTTCTTTAGGTGCTGCTCAGCCATTTGGTATTCCTCAGTTGAGAATTCTTTGTTT
AGATATGCACCCCATTTTTATTAGGGTTATTTGTTTCTCTGGAGTCTAACTTCTTGAGTTCTCTGTATATATTGGATATTA
GCCCTCTGTCTGATGTAGGGTTGGTAAACATCTTTTCCCAATCTGTTGGTTGCTGTTTTGTCCTATTGACAGTGTCCTTCG
CCTTACAGAAGCTTTGCAATTTTATGAGGTCCCATTTGTCAGTTCTTGATCTTAGGGCATAAGCCTAGGGTGTTCTGTTC
AGGAAATTTTCCCCTGTGCCCATGTGCTCAAGGCTTTTCCCTACTTTCTCTTCTATGAGCCTAAAAGCTCAGAATACCCA
AGATACAATTCACAGACCACATGAAGCTCAAGAAGAAGGAAGACCACAGTGTCAATGCTTCAGTCCTTCTCAGAAGGG
GAAACAAAATACTCACAGGAGTAAATACGGAGACAAAGTATGGAACAGAGACTGAAGGAAAGGCCATCCAGAGACTG
CCCCACCTGGGGATCCATCCCATATACAGTCACCAAACCCAGACACTAGTGTGGATGACAGGTTCCTGACATAATTGTC
TCCTGAGAGGCTCTGCCAGAGCCTGGTAAATACGGAGGCGGATGCTCACAGCCAACCATTGGACTGAGCATGAGGTCC
CCAATGGAGGAATTAGAGAAAGGACTGAAAGATCAAGGGGTTTGCAATCCATAGGAAGAACAACGGTATCAAACAAG
TAGATGCCCCAGAGCTCCCAGGGACTAAACCACCAACCAAAGAGTACACATGGAGGGACCCATGGCTCCAGCCGCATA
TGTAGTCGAGGAAGGCCTTGTCGGACATCAATGGGAGAAGAGGTTCTTTGTCCTGTGAAGGCTTGATTGTAGAGGAAT



   

GCCAGGGTGGAGAGGTGGCAGTGGGTAGGTGGGTGGGCAAGCACCCTCATAGAGGCAAGGGGAGGGAGGATGGGATA
GGAGGGTTCTGGAGGGGAAATCAGGAAAGGGGGGTAACATTTGAAATGTAAATAAATGAAATATCCAATAAAAAAGG
GAAAAGGAAAAAAAAAAAAAAAGAAAAGAAAATTGAGTGAAGAGTACGGCATTGGCCAGCCCAGGGTTCCTTTAGAA
GAGATTGCAAAAAGGCCTCAATGATCTTTAACCTTTCCTTAAAGGCAACAAAAAAATTACTGATAATTTTTGAGCAGAC
TCAACATAATCAAAAAAACCTGTTTAAGAAAATTAAAAGAATAATTTTCAAAAGATGTCTTCCCCAAAGAAAAAATAT
ATATACATACACATGACCTGTTCACTGGAGATCAGGACCAAGAAGGAGACTCTTGTCTTCAACTTGATATCCTTTTTATT
TCATTAAACTAATAATTTTTTGTGTAATTTTCTTTAAAGTACAGTTTTAAAAGTAGTTGAACACCACAGTCCAATAAAGT
GAAGCCTGATGTTAGACCTCTTCATACATAAGCTCTTTTATGTTGTAATAATTCCTCCTCATTAGCAGCCGTGGAGCAAG
CTTACCAAAGCTTTCCCTAATTAATAAGGAATTTTATCCAGGCAGTAGCGTGGTCTTTCCGGGATTACGGAAAAGATGA
ACGGTGAATAAGAAGTCTATGTGCGGTCTGGTTTGGCCTGCCTGACACCTGTCAAAGCCTACCATTATCAGTGCAGGCA
GAAGGCTCATACACAGCATGATTACTTGTAGCTCTCTAGAGATTTTTGTTGCATTTTGCTTTGCTTTTGAGATAGGGTCT
CCCCGTGTGATCTAGGCTGGTCTCTCACGTGTGATCTTATCCCTGCCTCCTGGGTGCTAGGGTTCCGGGTGTGCATCACC
ATGCCAGGCTTCCTTCACTAAGGTAGAAATCACACATTAAAACACTGGCTCAGACCACCAGTTTTCTGTTCTGAAGTGG
GACATCTGTGACAATACTGATAACACACAGGCCTCGTGAACTATGTGAAGCAGCGGTTCTCAACCTCTGGGTTATGACT
CCTTGGGAGTTCATACCAGATATCACGTATATCAGATTTTTATATTATGATTCGTAACAATAGCAAAACTACAGTTACG
AAGTAGTAGCGAAACAATTTTATGATTAGGGGGTCAGTCACCACAACATGTGGAACTGCATTAAAAGGTTGCAGCATT
AGGAAGTCAGAGAGCCATGACGGGAAGCAACCTGACAGCAACGCCCACTCGGTTTGCACTCGGTCCTCTTTCCGAGTG
AACCATGACTGATTCAAAGGGCCTCTGGGAAGGAATTCTCAGCTGGCACTAAGATGCTACGGTACGGAAGTGATTGTG
GCTATAGGAAGCAAGCTACCCGTAAGGACCCATCAGAAGGAGCTGGGGAGAAAACCACCTCAGAGGCAGAGTGTATG
GCCAGGCCTGCTTCAAGACCACGATGCCGCTGAAGCATCTCCCGATGCATCTCTGGACCTCCGCGGCTTGCCTGGACCT
CAGTGGCTTCCACCCTGTGTCTCCCTGCCTTCCCCCACCAGCTAGGAGGAGAAAGAAGCTTCTCTCTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCCCCCCTCTCTCTCTTCCTCCTGCCCTCCCTCCCTCCCTCCCCCTCTCTCTAATGATCTTGGGCAGA
AGCCATGTAAGTAAATGCATGGGGTTAACTGCAGAGCAGCCTTGCCCTCCATGTCTGATGCGCCCTCACACCTGAGCAA
GATACTGCTGAGGTTTGCCACCTTCGATTTTTTTTTCCCCTTTAAAGACGTCTACCTCATGTGTTTTGTGAATAAACTCCA
GAGTTGAGAGTAAGAAAGTATAAAAACAATGCAGATAGTGTATTGTGACGGTAATACTTACAATGCAAAGTTAAGGCA
TTTATTTCACCTGTCCCTAAGGACAGACAGGTAGGATTCATTGATGGTTATAAGGAAACAGATTCTTCTGCACAAGCAA
CCAGAAGAATACTATGAAGAAATTAAAAACAAACAAACAAACAAAAAAAAAAAAAAAAAAACAAAGAATTGCTGTC
AGAAAATTCGAAGTGACTTGCTTTTTCCTGGCTGGACACTGACTGCACTTTCCAATGATCTTGGCAATTACTCTTGGCAA
AATTTAATTAGCTCGCTTTCTCTGGCTTAATTTTCTGTACAAATTTAACAAGGATTTGACCTTTAGCCACACTTTGCCATT
GCTCCTTGGTTTTGAGCAGCGGGTGAGCATCTGCACCTCATGTGTTTTATCCTCTGGGACAAAAATGACTTCAGCCCCCG
ACTTTGCTAATCATGTTCTGTACAGACAAGACATTGTGTTTGAAATACTTGGGGGGGGGGGAGAGAGAGAGAGAGAGC
AAATGTACCTCAAAGAAAAACTTGATTAGCAAGATGCAAAATATCCCCCATGGGGCATTTCGGTTTGTGTTCTGAGTTA
GAGATTTCATGAAAGATTGGGCAGCTTGTACTGTGCGAACCCTGAACACTCATCCAACAACTTTCCAGATTTGGCTTCG
CTTATTCCTTTCCAGAAGATCCAAAATCTCAGAGTGTCAAGGTGTCATCAAAATGTAATCCTAACACCACAGGGTTTGC
TATTTCCTATTTCAAATAAGAAAGGCCAAGAAGTCTGCTCTTTTCTTTGCATCTAAAGGAGGAGATGTATTTGGGAGTA
ACCTTGGGAGGAAATGGGAGTTGAACACCCCGTTTACACCCAGGACCCAGCAACTAGCTAATATGAGGAGAGACTAAA
CTCTGTCACCAAATTGCCTTTTAAAAAATTGTACACTCTAAGACTCAAAAGAGTAAGCACAGCCCTGGGTATCAGAGCG
TAAAGAACAAAAGGTTAAAAAGAAGTAACTTTGGTGGGGAGGGTAGAACTAAAAGTTTTAAGCACAGAGCTCCCGTTC
TTACCGGAGACCACAAATTGCTTAAGCCTGTGGTCAAGTTGGCTCCCAGGAGCAGCGCCATGCTGCCCCAGCCCTGAGT
GGCAAAGCTTGTGGGAGGGGCTTGTGGGAACCGTTCTCTCTCCAACTTGAATGAAATGTAACTGCTCCTTCGGTTACTT
TAGGGTTACGGGGAGGGATGGGGGAGCATGCGTGTGTACTTTCGGATACAGCTGGAAACCATTAACAACTCCGAGAGC
ATCTCTAACTCAGAGGGTGGGTGGCCTGGCAAAGCTCCTGGATCTCTGAGCGTAATCACCAGCTCTTAGCACTGGGAGG
GGTTTCATTTCCACCTCCCACCCAGGACAGAAACCCCTGTTACAACTGTTCTGTTTGCACGCTTCCACCAAAGGTCTGTT
CATGTGAAGCGATGAACAGCCCACTGAAGCATCAATTCCTAGAAAGTTCTTGGCAAATTTACCTCTATAGAAAGTTCAC
CCTTCCAGTTCCCCCACTCTGGTGTCACAGCTCACAAGAGTGCTGCTTGTAGACACAAAGGACCCCTAGCCTCTGGGTT
TTCCCTTCTAGCGGCTAAATGACCCTTTCTTGTCTATCCTATCCTGACTCACATTTAGTCTTTTCCAGCATCCATGTGAAC
TTGCCCACGCTGAACTCTGTTTACGTTTCAGAATCACGTTTGGAAACTTTCCAAAGAGCTGGTCCCAGAACTGGACACA
TTCCTAGCTATGGAGTCACCTGAGGCAGGCTTGCATGTTGCTTCCTCACTAGGCAGCCTTAGCTGGCCTGGCACTTGTTA
TGTAGAACGAGGCGGTCCTAAGGACCCACTTGCCTCTGCCTCCTGACTAAAGGAATGAACCAACACAACACACCTTTG
CGGGTGAGCTTCTTAAACTCCCACGCACAAACCTTTTGGGTCAGAAATGTCCATGCCGCTTGAGTATACAGATGTATAA
AATAGATGTGTGAATAATATACTTACTAATATTCATAAAAATTATCTTAGGGCCATCCTTTGGTATTTATATAACTATCA
TTTATAAAAGAGGGAAGCAAATTTACACGTTAACGACAGAGATAAGCTTATTTATTTTTTACACTTAAAGAATTAAGTC
ATATCTAACTTTTTGATACTGTAGAGAACCGTCGATATTTTGCAGAGTTGATCAACATTTGAATTTCAGATCATCTGTAC
TGAGAGCTCTGTTGCAGGTAAACATGCAGTAATGTGGCTTGGAGAGATGATTTGGCGATTGAGGGTCCCAGATGCTCG
GTCATGAGGACCTGAGTTCTGTTCCCAGCACATACACTGAGTGTCTCACAGTCACCTCTAACTCCAGCTGCAAGGGACC
CAATTCCCTCTTCTGACCTCCTCAGACATCTGAAAACATGTGTGCACATACACATACATAGACATGTGATTTTATACATA
CACATATAAATAAAATAAAATTATCTATTTTTTTCTCCCAACTCATGTTCTTTCTCCCTTTTTATTTTTAAGAGAATATCT
CACTGTGTAAACCAGATTCGCCTTGAACTCACAGAACTGTGGAACCCACAGCTTAAGAAACTGTCACTTGGGGATGGG
GTGGGTGGCCTTCTTCTTCTTCTTCTTCCTCTTCCTCCTCCTCCTCCTCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



   

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCATTAGATATTTTCTTTATTTACATCTCAAA
TGTTATCTCCTTTCCTGGTTTCCCCTCCGAAAACCCCCTATCCCCTCCCTCCCTCCCCCTGCTCACCAACCCACCCACTCA
CGCTTCCTGGCCCTGGCATTCCCCTATACTGGGGCATAGAACCTTCACAGGACTAAGGGCCTCTCCTCCCATTGATGAA
GGAGGTAGAGAAAGTACCCAAGGAGCTAGAGGGGTGTGCAGCCCCATAGGAGGAACAACAATATGAACTACCCCCAG
TACCCCCAGAGCTCCCTGGGACTAAACCACCAATCAAAGAGTACTCATGGAGGGACCCATGGCTCTGGCTTTGTTTTTT
GTTGTTGGTGTTTGGGTTTTTTTGGTTTTGTTGGTTTTGTTTTTGTTTTGAGGGAGGAAAATCTTTGCAGAGAGGAAGCAT
TCAACTCCTTCTCAGCAAAATGTTTTTCACCTTATCCTCAGGCAAGGTTTCTGCTCCCAAAGGCCTCCCTGTAGCTGTGA
CAAAGAGAAAGAGGCAGGAGACAAGCATGGATGCACTCTCCTGGATGCTCAGTGCGAGTTCCAGTCTTTGCAAGTATA
GGGGCCAAATGATGGGTCCTATAGGGACTCGACATCTAGGCCAAAGAAATCCTCTGGGACCAAAACAAAAAGGTGGCT
TTGAATATAACTTCCTCATGTCTCCCCACACCCAGAGAACACAAGTGCTCACCCCCCTGATCCTGGCCCAGCCCAGCCA
AGCCACTTCTCTCTCCCCTTTCTCTGCCTCCAAGGCCATGGAATCCCAGTTATCTGGGGCTCAGCAGCCCAGCCTCAGCC
TGTTTGCCGCCCCTGCTTCCCTTGGGAGCTTTCTCTTCCTGTCATGATCACAGAGCATCTGAAATTCCCCCTGCCCCCAC
CCCCCCACCCCCACCCCCGCTTCCATTGATTCCACATCGCATCTTGATCTGGACCTTTTTCTCAGAATTATTTTCAATTAA
TTTTCCAAACAAGAACAGGGGTCAGCCTTTATTCCCCCCACCCCCCCTTTTAGCGCGTTAGACGCAATGGATGCCCTCG
TCCTTAAGGTCTGAGGAATGTCCTTGCTACGTCTTTAGCCTCGTTGTATGGAAAGGAAGGGACACGGGGCCAGTTCAGG
TTCAGACTTTTAAGATTAAGTAAATGAACGCTTAGAGCCTGGCAGCGTCACCTCATATGTGTCCTAACACAGCACGGGT
AATTTTGACCTCATTCTGTGTTCCCAGCTGTGCCTCAGATCAACTGCGATGTCAAAGCTGGAAAGATCATCAATCCTGA
GTTCATGGTGAAATGTCCAGCGGGCTGCCAGGACCCCAAATACCATGTTTACGGCACTGGCGTCTACGCGTCTTACTCC
AGCGTGTGTGGCGCCGCAGTTCACAGGTGGGTGGCTATGACCTATTCCGCACCCAGTGATCAAAGCGCTTTGGGGAAC
GTCTGGTGCAGGGTTGCTGCAATTAGCCAGCAAAAGTGTACAAATCTAACTGAGCCTCCTGCATTCCATTTACAAATTT
GTCCGAGAAGTCATGTGTGACCCTGCGTCTCCTTTCCTATCACTCTTACAAAAACTGACTGACTTATCCCCCACCTTTTT
TATTTTTTCTTTTATTTTATTTTTGGTTTTTCGAGACAGGGTTTCTCTGTATAACCCTGGCTGTCCTGGAATTCACTTTGTA
GACCAGGCTGGCCTCAAACTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTATGTGCCACTACCG
CCCAGCTAAAGTTCTATTAATTTTTTTTTTTAAAAATGCAAATAGAAGAGCAAAATCATGTACCAAAATTAGCCAGATC
CCAAAACTTTACAGTTCTGTAAGCATCTGTCCAGCAAGAACAGTCATTTGGAATGGAAACTGTGAGGCTTCATAGTGAA
TTCTATACTCTCACTATTGAATATATCCGAATATCCACCTCCCGAAATGCTACTTCATACCTGAATCCATCCAATAATAT
CTGGACATGTAGGTCTAGCATAACATGTAGAGAAGAAAACAAGAAAGGCTAAATATTAGAATTTGAAGAAGAATCAA
ATGCAGATAATAAGCGGGAGTCACGGAAATGAACCTAAGGCTAAGTGCTCTCCCCTTCCCGTGGTGAGAAAGAAGGAA
ATGTATTCCTTCACGATCATGGCGAAGAAAACAAAGTTCTTGATTCTTTACAACACTTTTTTTTTCTACATGCTATGCAA
GAAAATGTTAGGAATGCCCAGGAGTTTGGAGGAGAAAATAGCTATCAAAACTCTGGTGATGGATCAGAGACAGAAAG
GGGTGGCAGGTGGCACCGCTTGTCCGGCTGTTACTTTGGGAATGGGGGGACTACAAGAAGCATGGCATGCTTTGAACT
CAGTCACAGCTCACATGAAAAGTGGCAACGTGACCTTCACAGGATCCTCAGACCTCTCTTCCTTGGCTTGAGTGACAAA
CACAGGGAAATGTGTGTTTAATATCTCAGTGATCAAGTTTACATGCGTATGGCAAACCCTTTCCCCACTACCACACTTA
CTCACCATGACAGTTCCCCTTTGAAGTATCTCTTGTTATTAGACACATCTCCAAAATAAAGACATGGCCAGCTGTGGTTG
TGCCTTTGGGAGGCAGGAAAATCTGGTATCTTAGGTTATCTTCTATTGCATAGAATCTAAGGCCAGCCCGAGTCACATG
AGATCCTGTCTTCAAGAACCAAAACAAACAAACATACAATAAGACAGCAGATGGATATAGACTGAATAGCTCTTCTAA
AGTTACCAAGCATCAGAGTGAGGTATTGTAATCCAGATCTAGCTCTATATGATTGCCCAAAAGTACTGTTGGCACAGCC
TTGGATACAGGGACTCCACGCTAGATAATATCTGAATTATTTGGGCTTCTTTTATCTTTTTCCCTTACTTTACACAAAAG
TTACTCAGCTGTTCTGTTGAAGGAGAGGAGATGGTATAAAACCCCCTTTGAAGGTAGCGAATTAGTGCACTCTGAAGTT
TGGAGGAAGCAGACAGGGGAAAAAGACAACAAGGAAACATTGTGCATAAGATATAGTTTAGGAATTACCAGTAGAGT
GTACTAGACACGCCTCTCCTGTGAGGGAATAAGGTGCAACAGTACTACAACCATTCATCGGTTGTTTTTCTTGAGTGGA
GCAGACCACAAGAGTAAATCTGAGCTCACCACGGATGCCATCCAAATGACAACAAATAACCTTTTGACGCTCTGTTTCC
TTCCTTCCAGCTTTGTTTCAGTCCTTCATTTCAACACTACTGCCAGCGTTCCCATTAGTCAGAAAAGGAATCAAGTGTGA
TTGGCTAATCTATGCAAGGGGGACAGGGAAGACTCATGAAATATGAGTCTTTTCTGGGTTAACTACCTTGGAAGGAAG
GAGAGAAGAAAGAAGGAAGAAAGGAAGGGAGGAAGGAAGGGAGGAAGGGATGAAGGAAGGGAGGGAGAAGGGAA
GGAGGGAGGGGAGGGAGAAAGAAGGAAGGAAGGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGA
AAGAAAGAGAAAGAAAGAAGAAAGAAAGAAAGAGAGAGAGAGAGAGAGAGAGAAAGAAAGAAAGAAAGAAAGAA
AGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGGAGAAAGAAAGGGAGAAAGAAAGAAAGAAAGGGAGAAAGAAAG
AAAGAAAGAAAGAAAGAGAGAGAGAGAGAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAG
AAAGAAAGAAAGAAAAAGAAAAAGTTAATGTAATTCCTAGCCACTTGCACAGTGACCGACCAGAGCTCCTCTATGTCC
CTGACCCTTAACCCAGAGCCCCAGGTCACACGTTTACATAGAACTAGAGAGGCTTGGCCTTAAGGGAGGTGTATGAATT
CTTTGCAGGAGTCTTAGCCAGAAAAGACTTTAAGAATGGACACATGCCTAAAGAGAAAATCAAGAAGGGTGTTCAGGA
AACAGGGCTCTGCAAGCCCGTGTGCACAGTGGGACATAAGTCAGTGAAAAAGACACAGGTGGGCAAAACCAAGACTC
GGTGCATGTTTTGAGCAACCGAAGGCTTCTGTGGCCTCCTTGGACCCGTGTCTGAGAGGGTAGAAGTTACTCAGAAAGA
GCTATCACTATGTCCAACTAGAGGATGAAGAGAGGCCTTAAGGGACAAGTGGGAAATTGGGAGGCTGTTAGCTTTATT
TCCCACAAACAGAGAATCTGTTTTTCAGGAAGCAGGACCTGAGAGATGTCATGAAGAGAGTGTGCTCTGACCTAACCT
GCCAGAGTCTCCCACATTCAGAACAGGACATGGGCAACAACAGACTTGGGTTCAAAAACTCAAGTTAATTTTAATTAA
AGTGTTGCTATCCATATACCATGTCATGTACAGATGTTTTCTCATGAGACATTTATTCTTTCAAAGCAAAGGGATGTTTG



   

TCACACTGAGACATCATATCTGGGCTTGTTCTCATCTTAAGCTATTCATTTATTACCTGTTTATGGGGGAGATTCACATG
CGCCATGTCCTGTGTGTGGAACCCAGAAGACAATTTCGGGGAGTTCTCTCCTTTCACTGTATTGAGGCAGGGTCTTTCTT
CATTCTGCCATCCTGCATGCCTCAGGCTAGCTGACCCGTGAGCTACTTTGAAGGTCACTCTACGGTGTCCCCCCACCATC
TCTCAGCCAAAGTCCTCATTACAAATGCATGCCACTTCACATAGCTTTTCCTTGCATGGGTTTTGGGCTTAGTTGGTGTC
AGAAATAATGTCAGTGCCAAAGGAACAAACAAAGAAAGCAAGGCTGTTCTCTTTGTAAAGAGAGTGTAACCGGAACCC
AAACTGGGCTAGTTACACACGGGGCCAACATGGCTCCAGTATTTTATTCCTCATGTCTTGTGACTGCATCCTACCCCATC
TGCGAAGCTTGACTTTGCAATCTGGCATGATTGGCAAATCCATGCAAAGGATCAGGGAATGCTCATGAAATATGAGTCC
TCACTGGGCTAACTACCTAGGAAAGAAGGATGAAAGGAAGGAAGAGGGAGAGGGAGGGAGGGAGGGAGGGAGGGAG
GGAGGGAGAGAGGGAGGGAGGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGG
AAGGAAGGAAGGAAGGAAGGAAGGAAAAGAGAAGGAAAGAAGAGGAGAGGGGAGGGGAGGGGAGGAGAGAAAAG
AAAAAAGAAAAAGAAAAGAAAAGAAAAGAAGAAAAGAAAAGTCTCCTCACAGTCGGCAAGCACTTTTATACACTAAG
CAATATAGCAGGTCTTAACCCAAATACGTAAAGGCAAAGAAGCAAGCACTTGGTAAAAAAGAGAGAGCTCTTCCTAAG
ATGGATCAATGAGGAGACCATGTCTGTGCCAAGCCCTCTTCCTGAAGGTTTTCTAAGTGTATGCCTGACCTCTGAACAG
CTGCCACTCAACAGCTGGCTCAGCGGTTTATGCTCCCTCTCCGAGCTGGGAAACTGACCCTAAGTTTATCTCAGATCCC
AGGCGCTGTGTCAGGAAGGAGGTGAACTTCAAAGCCACGCACATGTCTGTGCAGAGTCTAGTGATAAATTCTCCACCA
AGGCGACAGAAGGGAGACAGGCCTCGTTAGTGTATTTCCACATATAGACACTCTTAAGATGACTGACCTCAAACCCCA
GGGTCAAGTCAACTGGGTTGTGAAATCCTGCAAGGTTAGTTAACAACTGGCTCCCAAAGCTGGTATAAGAATCCCCTGC
CCAACCCACTGATAAGTAGGCTTACACAGAAAAATAAAATGTTATCCTTTCCATAGGGATTTTTCCGGGAGCTGTAGAG
ATGGCTCACTAGTGAAAAACACTGGTTGCTCTTCCAAAAGACCCATGATTGGTTTCCAGCACCTACACAGGGACTCACA
GATATCTGTAACTCCAGTTCCAGGTGATCAGATGCCCTCTTCTGGCCTCTGTGGGCACTAGGCATGCATGTGCACATAT
ATGCATACAGGCCAAATACCTACACATAAAAAATATTTTTAATCCGTTTTTTGTCTAGAAGTCCAATGCGCTATCCATTG
CACCACAGAGCCAGGTTTAATCCATTTTTTAAAATATTTTTTTATTTACTTAACAAACCACATTAAGTCCAGAATTCGTT
AGAGGTGGTACAAGACAGTAGATCACCAAGTACGTTGTGAGAGCAAAAGTCTAATAGGGTTGCAGAAGCAAGATGGT
GTCAGGCTCTCTGTGAGGAAGGACATGGAGACAGAGGGGGCCCAGAGAAGAGAACAGCACAATGTAAGCCACGTGAA
TGGAATGGCAAGGTTGGTCAGCAGCAGAGGGCTACCCAGACCCCATGGTGGAGCAGTGAAGGCTACAGGGAGTGACA
AGAAATTGGAAGGGGAGGTATTTGTGCTTGTGAACCCTAAGGAAGTACCACAACCAACAGGGCTGAACCCATGATTTG
AGATCAGTGAGGCCTGCCTGCATTCAGATAAGCGATTGCAAAGCGTTAGTTACAAAACCTTGGGTGACTCACTCTTGGA
GCTGCCTGTTTCTATGGAACAGGGAATAACAACATTCCCTCCTCCCAGCCCGGTCACTCTGAAGTTTGCTGGGAAGGCG
CAGTGAGACCTGAGTGAGGTTATTTTAAAGCCTTTAAGTGCTTTTACACGTCAAATGCTATCATCATGTTGTTCAAGGCC
ATCGGAATCTGAGTGTTGAAAGTTGTTGAGTCACTGTGGAGTTGGGAGAGCAAGGAAATGGCAGCCTTCACCCTGGAG
GTGCTGATGGGAGCTAATCCTTGTGCTTTTTATTCATATGCCGTAAAATAGAGATACCCAGAGGAGCCATGGGAGACTG
GAGCAAGGTGCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCTCCTCCTCCT
CTTCCTCCTCCTCTTCCTCCTCTTCCTCCTCATCTTCCTCCTCCTCCTCTTCCTCCTCCTCTTCCTCCTCCTCTTTCTCCTCT
TCTTCCTTCTCTTCCTCTTCACCCTTCCTTCTCTTTCTCCTCCTCCTTTCTCTCCTTTTTTTTTCTTATCGCAGTGCTAAGAA
CGGAGCCCAGGGACCCACACATGCTAATCAGTCCCCCTAACACTGAGCTACACCCTCTGCCCTGAGTTTTCTTTTCAAA
TGAGTTTCATTTAGCGGTGTCTTTTCCATCTCTAGCCCTAAATCAAAGAACCATGTACTTACAACAACTGTAACCTGCTC
CCTAAAGTGACTGGATTCATCCTGCTTTATCTCGAAGCCAAATTAGAAATTTTCAGGCACAAAGTTTTCCTTCCAAACTA
GCGGTACATGTCATAGTGCTAGGCACTCCAGAGGCTGAGACAGGGGAATGGCTTGAGTTCAGGAGTACAAAGCCAACC
TACAAATACAGACGTGACCAGAGAAAGGAAGTAAGTCAGGTATGGAGAGAGGCAAGAGGACCAGCCTGGTTTATATA
GCGGCCTTTGAGACTAGCCTGGGATACCTAGAGAAAGAACCTTGTCTCAAAAGAAGGGAAGGAAGAAAGGAAGGAAG
GAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGGGAATAGAGAGAAGGGGC
TAGGTGTGGTATCACATTATTTAATCACTGCACTCAGGAAGCAAAGGCAGGCAAATTTCTGAGTTTCAGGTCTATGTAG
CAAGATCCTATCTTTTAAAAAAAATTAAGTAATTAATTAATTTTTAAAAAGAATAGACCTATGCCGGGCGTGGTGGCGC
ATGCCTTTAATCCCAGCACTCAGGAGGCAGAGGCAGGCGAATTTCTGAGTTCGAGGCCACACTGGTCTACAAAGTGAG
TTCCCCGACAGCCAGGGCTACACAGAGAAACCCTGTCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGGGCAGTTGTCAGGCTGTAGA
TCTATGCTTCCTTCTGTCTAAGGTTTAGTGGGTAGTGTTTATTGTTGTTGTTGCTGCTGCTGCTATCGTTGTGGTTGTTTG
TGTGTTTTCTTTTTATAGCGGTGTGCTGGATAATTCAGGAGGGAAAATACTTGTTCGGAAAGTTGCTGGGCAGTCTGGTT
ACAAAGGAAGCTACTCGAATGGGGTTCAGTCTTTATCTTTACCCAGATGGCGAGAGTCCTTCATCGTCGCAGGTATGTC
GCACCCTGAGGTCCCTGATGGATGCAGGCATCTGCGGTGACCCCAGGACGAAATGTGATCATCCAGTTGCTGTTAATTT
TTGCTGATGGCCTACTCATTTCAGAAATATATCAAACATTATTCTAAAACCTAGAATTATGAAACAGATTATACTTACTT



   

GAAAACTAGAGCCAAGTCAAACCCGGAAATGCTAAAGCACCTCACTGCTCATGTGAACTGCATCACAGCCTCTCAAAA
GGATCACTTGAGTGATCTAATGACTGCAGTTGTCTAGTTTCACAATGGAAACGTAGCCAGCTCTCTCAGAACCATCGGG
CCCTGCTTCTCCGTTTTTTGGTTATTTCTCCAACCCAGACTTTTATTTGCGAAATATTTAAACTTACAGAAAATGTTAAAA
GATAGACCAGTGAACACCCATCTTCCTTCTGCCCAGACTCCTCACTTGTTAATATTTCATCCCGATTGCTTTACCTACTT
GAGTATCTATCACTTAAAGAAACATACCTGGGAAACGCTACAAGCGTCTCCAACACTGCATCTGAAAGTCCTTGCCCAT
GTGTCTCTTTGAGCACAAACGTTTTCCTGAGTAACTACGGTGGCGCCGCATCTGAAAACGAATGTTAATGTAACACTGT
CCAAGAAAGAGCTCATATTCGCACCTCCAAAATATTCCTCATAATAGCTTATTCTCTGTTTTTGGATCTGCAATATGATC
AAAGATCCTGCCTAGTGTTTACTTGTCTCTCCAGTCTCCTTTAACTCCACCACATCTCATCTTGTCACTAGCCAATGGTA
ATGACATCTATGGCGTCTAGTAGTATGCCCTACAGTATGGACCAGAAACGGGGCCAGTTGCTTTTTTCGTCATTGCTTTC
AATTTCAATATATATTTCTAAAGATATATTTGGGTTTTTTTAATTTTATGTATACGAATGTTTTGCTCGCATGTATGTATG
TATACCATGTGTGTGCCTAGGGCGGCCAGAAGAGGATATTAGAACCCCTGGAACTGGAGTTATGCACAGTTGTGGGCC
ATCATGTGGATACTAGGAACCCACCTAGGCTCCTCTTGCAAGAGCAGCAAATGCTCTTAACCTCAGAGCCATCACTCCA
GCCCCTCAACTTAAATATTTTGAAAAGGACAGGTTCTGTGGTCAAACCTCCCTGGCGTCATGGTGCGATGGCCTTGCGA
AGGGCTATACTGCCAGTTTTCTTTAATTATTGCTGGTAGCAAATTTGATTTCTTCACCAGTATAATATACTCCTCCAGGG
CCAAGATATGTGTATTTAATTAGCAAGCAGAGTGATACTTGAGTAACTTATTACCCAGGAACATTTCCTCAGCAGTTTT
AACACCCACTGCCCATCCTAGCCTCACAAATAATACATTAGTCTGTAGTTCTCCAGTATCCCCTCGGGGTGCCAAATGT
ATAATTTGTACACGTATGTTATGTACAGTGGTACGGTGTCTGCATAACCTCTCACATCCTCTCTGAGCACTATGTCGTCT
CTAGATTCACTCAGTACCTAACCCTGTGGATGCTGTGAAAGTGGCTATTCCATTCTTCTGCTTAGGAAATAATGACAAG
AAACTAGTCACAGGCAAGCGCCACGCAGCTACAAATTGTTTCCAAGTATTTTAATTGCAGATTAGTTGAATCACAAATT
TGGATACTACAAAACAGGGCAAACTGTAACTGCAAAATTATAATTTTCCTAATTATGTCATTCCTTCCACATTAGTGGCT
AGCGT  
 
Selection Cassette: 
 

CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTC
GAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
GGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGT
TACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCT
TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGG
CTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCT
ACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCAC
ATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTG
TGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCG
CCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGA
TGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTT
AATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA
GTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCG
TGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCG
GATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG
CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGC
TGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATA
TTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAA
CGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTA
ATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACA
CCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTC
CATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAG
TCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTG
GATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAAC
GATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAG
CAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACG
AGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAG
GTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGC



   

AACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGC
ACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGC
CGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTG
CAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAA
GTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAAC
ATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGC
TCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATG
CCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCG
CTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTT
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTC
TAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGT
GGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGC
TTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCG
CACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCC
TAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCT
CGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTT
CGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCG
CCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCT
CCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACG
ACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCG
CCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGC
GGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCC
CGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCA
AGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGC
TCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTA
CGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCC
CGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAG
CTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCC
AGCGAGGCCGGTACCAATTCGCCCTATAG 
 
Targeted Locus: 
 
GCACTGAGAGCTCTGTTGCAGGTAAACATGCAGTAATGTGGCTTGGAGAGATGATTTGGCGATTGAGGGTCCCAGATG
CTCGGTCATGAGGACCTGAGTTCTGTTCCCAGCACATACACTGAGTGTCTCACAGTCACCTCTAACTCCAGCTGCAAGG
GACCCAATTCCCTCTTCTGACCTCCTCAGACATCTGAAAACATGTGTGCACATACACATACATAGACATGTGATTTTATA
CATACACATATAAATAAAATAAAATTATCTATTTTTTTCTCCCAACTCATGTTCTTTCTCCCTTTTTATTTTTAAGAGAAT
ATCTCACTGTGTAAACCAGATTCGCCTTGAACTCACAGAACTGTGGAACCCACAGCTTAAGAAACTGTCACTTGGGGAT
GGGGTGGGTGGCCTTCTTCTTCTTCTTCTTCCTCTTCCTCCTCCTCCTCCTCTNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCATTAGATATTTTCTTTATTTACATCTC
AAATGTTATCTCCTTTCCTGGTTTCCCCTCCGAAAACCCCCTATCCCCTCCCTCCCTCCCCCTGCTCACCAACCCACCCAC



   

TCACGCTTCCTGGCCCTGGCATTCCCCTATACTGGGGCATAGAACCTTCACAGGACTAAGGGCCTCTCCTCCCATTGAT
GAAGGAGGTAGAGAAAGTACCCAAGGAGCTAGAGGGGTGTGCAGCCCCATAGGAGGAACAACAATATGAACTACCCC
CAGTACCCCCAGAAGCTCCCTGGGACTAAACCACCAATCAAAGAGTACTCATGGAGGGACCCATGGCTCTGGCTTTGTT
TTTTGTTGTTGGTGTTTGGGTTTTTTTGGTTTTGTTGGTTTTGTTTTTGTTTTGAGGGAGGAAAATCTTTGCAGAGAGGAA
GCATTCAACTCCTTCTCAGCAAAATGTTTTTCACCTTATCCTCAGGCAAGGTTTCTGCTCCCAAAGGCCTCCCTGTAGCT
GTGACAAAGAGAAAGAGGCAGGAGACAAGCATGGATGCACTCTCCTGGATGCTCAGTGCGAGTTCCAGTCTTTGCAAG
TATAGGGGCCAAATGATGGGTCCTATAGGGACTCGACATCTAGGCCAAAGAAATCCTCTGGGACCAAAACAAAAAGGT
GGCTTTGAATATAACTTCCTCATGTCTCCCCACACCCAGAGAACACAAGTGCTCACCCCCCTGATCCTGGCCCAGCCCA
GCCAAGCCACTTCTCTCTCCCCTTTCTCTGCCTCCAAGGCCATGGAATCCCAGTTATCTGGGGCTCAGCAGCCCAGCCTC
AGCCTGTTTGCCGCCCCTGCTTCCCTTGGGAGCTTTCTCTTCCTGTCATGATCACAGAGCATCTGAAATTCCCCCTGCCC
CCACCCCCCCACCCCCACCCCCGCTTCCATTGATTCCACATCGCATCTTGATCTGGACCTTTTTCTCAGAATTATTTTCAA
TTAATTTTCCAAACAAGAACAGGGGTCAGCCTTTATTCCCCCCACCCCCCCTTTTAGCGCGTTAGACGCAATGGATGCC
CTCGTCCTTAAGGTCTGAGGAATGTCCTTGCTACGTCTTTAGCCTCGTTGTATGGAAAGGAAGGGACACGGGGCCAGTT
CAGGTTCAGACTTTTAAGATTAAGTAAATGAACGCTTAGAGCCTGGCAGCGTCACCTCATATGTGTCCTAACACAGCAC
GGGTAATTTTGACCTCATTCTGTGTTCCCAGCTGTGCCTCACGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCC
GGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGC
CGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAG
GGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTG
TTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGC
GGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAAC
CCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGA
AGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAG
GTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATC
CCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCC
AGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTT
GCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCC
CCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTT
TGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACG
CGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTC
GTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAG
TGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCG
ACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTC
AGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCA
CCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAA
CCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGAT
TGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTT
GCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGA
TATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTG
TGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACC
GATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTG
ATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATC
CTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCG
TGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCC
CGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCA
GTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCG
TGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACC
GCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCG
AAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGC
TGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGG
AGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA
GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGAC
CACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAG
ATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATT
GGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAA
GCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGG
GGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGT
GGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCT
CGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGAC
ATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGT



   

GGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGC
ACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAG
TATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGC
CAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT
GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTG
TCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCG
TTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGG
ATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGAT
CCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTC
GATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCC
GACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGAT
TCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCT
TGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCC
TTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCA
TCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTG
GGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGAT
CCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGG
GCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTT
TGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGG
ACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGC
CTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCG
GGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGC
GCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAG
TACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACT
ACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGC
GCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGC
GTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAA
CAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGAC
CACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCG
AAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAA
GGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTG
TTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTAT
CCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCAATTCGCCCTATAGACCTATTCCGCACC
CAGTGATCAAAGCGCTTTGGGGAACGTCTGGTGCAGGGTTGCTGCAATTAGCCAGCAAAAGTGTACAAATCTAACTGA
GCCTCCTGCATTCCATTTACAAATTTGTCCGAGAAGTCATGTGTGACCCTGCGTCTCCTTTCCTATCACTCTTACAAAAA
CTGACTGACTTATCCCCCACCTTTTTTATTTTTTCTTTTATTTTATTTTTGGTTTTTCGAGACAGGGTTTCTCTGTATAACC
CTGGCTGTCCTGGAATTCACTTTGTAGACCAGGCTGGCCTCAAACTCAGAAATCTGCCTGCCTCTGCCTCCCAAGTGCT
GGGATTAAAGGTATGTGCCACTACCGCCCAGCTAAAGTTCTATTAATTTTTTTTTTTAAAAATGCAAATAGAAGAGCAA
AATCATGTACCAAAATTAGCCAGATCCCAAAACTTTACAGTTCTGTAAGCATCTGTCCAGCAAGAACAGTCATTTGGAA
TGGAAACTGTGAGGCTTCATAGTGAATTCTATACTCTCACTATTGAATATATCCGAATATCCACCTCCCGAAATGCTACT
TCATACCTGAATCCATCCAATAATATCTGGACATGTAGGTCTAGCATAACATGTAGAGAAGAAAACAAGAAAGGCTAA
ATATTAGAATTTGAAGAAGAATCAAATGCAGATAATAAGCGGGAGTCACGGAAATGAACCTAAGGCTAAGTGCTCTCC
CCTTCCCGTGGTGAGAAAGAAGGAAATGTATTCCTTCACGATCATGGCGAAGAAAACAAAGTTCTTGATTCTTTACAAC
ACTTTTTTTTTCTACATGCTATGCAAGAAAATGTTAGGAATGCCCAGGAGTTTGGAGGAGAAAATAGCTATCAAAACTC
TGGTGATGGATCAGAGACAGAAAGGGGTGGCAGGTGGCACCGCTTGTCCGGCTGTTACTTTGGGAATGGGGGGACTAC
AAGAAGCATGGCATGCTTTGAACTCAGTCACAGCTCACATGAAAAGTGGCAACGTGACCTTCACAGGATCCTCAGACC
TCTCTTCCTTGGCTTGAGTGACAAACACAGGGAAATGTGTGTTTAATATCTCAGTGATCAAGTTTACATGCGTATGGCA
AACCCTTTCCCCACTACCACACTTACTCACCATGACAGTTCCCCTTTGAAGTATCTCTTGTTATTAGACACATCTCCAAA
ATAAAGACATGGCCAGCTGTGGTTGTGCCTTTGGGAGGCAGGAAAATCTGGTATCTTAGGTTATCTTCTATTGCATAGA
ATCTAAGGCCAGCCCGAGTCACATGAGATCCTGTCTTCAAGAACCAAAACAAACAAACATACAATAAGACAGCAGATG
GATATAGACTGAATAGCTCTTCTAAAGTTACCAAGCATCAGAGTGAGGTATTGTAATCCAGATCTAGCTCTATATGATT
GCCCAAAAGTACTGTTGGCACAGCCTTGGATACAGGGACTCCACGCTAGATAATATCTGAATTATTTGGGCTTCTTTTA
TCTTTTTCCCTTACTTTACACAAAAGTTACTCAGCTGTTCTGTTGAAGGAGAGGAGATGGTATAAAACCCCCTTTGAAGG
TAGCGAATTAGTGCACTCTGAAGTTTGGAGGAAGCAGACAGGGGAAAAAGACAACAAGGAAACATTGTGCATAAGAT
ATAGTTTAGGAATTACCAGTAGAGTGTACTAGACACGCCTCTCCTGTGAGGGAATAAGGTGCAACAGTACTACAACCA



   

TTCATCGGTTGTTTTTCTTGAGTGGAGCAGACCACAAGAGTAAATCTGAGCTCACCACGGATGCCATCCAAATGACAAC
AAATAACCTTTTGACGCTCTGTTTCCTTCCTTCCAGCTTTGTTTCAGTCCTTCATTTCAACACTACTGCCAGCGTTCCCAT
TAGTCAGAAAAGGAATCAAGTGTGATTGGCTAATCTATGCAAGGGGGACAGGGAAGACTCATGAAATATGAGTCTTTT
CTGGGTTAACTACCTTGGAAAGGAGGAGAGAAGAAAGAAGGAAGTAAGGAGGGGAGGAAGGAAGGGAGGAAGGGAT
GAAGGAAGGGAGGGAGAAGGGAAGGAGGGAGGGGAGGGAGAAAGAAGGAAGGAAGGAAAGAAAGAAAGAAAGAA
AGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAGAAAGAAAGAAGAAAGAAAGAAAGAGAGAGAGAGAGAGAGAGA
GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGGAGAAAGAAAGGGAGAAAGA
AAGAAAGAAAGGGAGAAAGAAAGAAAGAAAGAAAGAAAGAGAGAGAGAGAGAGAAAGAAAGAAAGAAAGAAAGA
AAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAAAGAAAAAGTTAATGTAATTCCTAGCCACTTGCACAGT
GACCGACCAGAGCTCCTCTATGTCCCTGACCCTTAACCCAGAGCCCCAGGTCACACGTTTACATAGAACTAGAGAGGCT
TGGCCTTAAGGGAGGTGTATGAATTCTTTGCAGGAGTCTTAGCCAGAAAAGACTTTAAGAATGGACACATGCCTAAAG
AGAAAATCAAGAAGGGTGTTCAGGAAACAGGGCTCTGCAAGCCCGTGTGCACAGTGGGACATAAGTCAGTGAAAAAG
ACACAGGTGGGCAAAACCAAGACTCGGTGCATGTTTTGAGCAACCGAAGGCTTCTGTGGCCTCCTTGGACCCGTGTCTG
AGAGGGTAGAAGTTACTCAGAAAGAGCTATCACTATGTCCAACTAGAGGATGAAGAGAGGCCTTAAGGGACAAGTGG
GAAATTGGGAGGCTGTTAGCTTTATTTCCCACAAACAGAGAATCTGTTTTTCAGGAAGCAGGACCTGAGAGATGTCATG
AAGAGAGTGTGCTCTGACCTAACCTGCCAGAGTCTCCCACATTCAGAACAGGACATGGGCAACAACAGACTTGGGTTC
AAAAACTCAAGTTAATTTTAATTAAAGTGTTGCTATCCATATACCATGTCATGTACAGATGTTTTCTCATGAGACATTTA
TTCTTTCAAAGCAAAGGGATGTTTGTCACACTGAGACATCATATCTGGGCTTGTTCTCATCTTAAGCTATTCATTTATTA
CCTGTTTATGGGGGAGATTCACATGCGCCATGTCCTGTGTGTGGAACCCAGAAGACAATTTCGGGGAGTTCTCTCCTTT
CACTGTATTGAGGCAGGGTCTTTCTTCATTCTGCCATCCTGCATGCCTCAGGCTAGCTGACCCGTGAGCTACTTTGAAGG
TCACTCTACGGTGTCCCCCCACCATCTCTCAGCCAAAGTCCTCATTACAAATGCATGCCACTTCACATAGCTTTTCCTTG
CATGGGTTTTGGGCTTAGTTGGTGTCAGAAATAATGTCAGTGCCAAAGGAACAAACAAAGAAAGCAAGGCTGTTCTCT
TTGTAAAGAGAGTGTAACCGGAACCCAAACTGGGCTAGTTACACACGGGGCCAACATGGCTCCAGTATTTTATTCCTCA
TGTCTTGTGACTGCATCCTACCCCATCTGCGAAGCTTGACTTTGCAATCTGGCATGATTGGCAAATCCATGCAAAGGAT
CAGGGAATGCTCATGAAATATGAGTCCTCACTGGGCTAACTACCTAGGAAAGAAGGATGAAAGGAAGGAAGAGGGAG
AGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGAGAGGGAGGGAGGGAAGGAAGGAAGGAAGGAAGGAAGGAA
GGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAAGAGAAGGAAAGAAGAGGAGA
GGGGAGGGGAGGGGAGGAGAGAAAAGAAAAAAGAAAAAGAAAAGAAAAGAAAAGAAGAAAAGAAAAGTCTCCTCA
CAGTCGGCAAGCACTTTTATACACTAAGCAATATAGCAGGTCTTAACCCAAATACGTAAAGGCAAAGAAGCAAGCACT
TGGTAAAAAAGAGAGAGCTCTTCCTAAGATGGATCAATGAGGAGACCATGTCTGTGCCAAGCCCTCTTCCTGAAGGTTT
TCTAAGTGTATGCCTGACCTCTGAACAGCTGCCACTCAACAGCTGGCTCAGCGGTTTATGCTCCCTCTCCGAGCTGGGA
AACTGACCCTAAGTTTATCTCAGATCCCAGGCGCTGTGTCAGGAAGGAGGTGAACTTCAAAGCCACGCACATGTCTGTG
CAGAGTCTAGTGATAAATTCTCCACCAAGGCGACAGAAGGGAGACAGGCCTCGTTAGTGTATTTCCACATATAGACAC
TCTTAAGATGACTGACCTCAAACCCCAGGGTCAAGTCAACTGGGTTGTGAAATCCTGCAAGGTTAGTTAACAACTGGCT
CCCAAAGCCTGGTATAAGAATCCCCTGCCCCAACCCCACTGATAAGTTAGGCTTACACAGAAAAATAAAATGTTATCCT
TTCCATAGGGATTTTTCCGGGAGCTGTAGAGATGGCTCACTAGTGAAAAACACTGGTTGCTCTTCCAAAAGACCCATGA
TTGGTTTCCAGCACGTACACAGGGACTCACAGATATCTGTAACTCCAGTTCCAGGTGATCAGATGCCCTCTTCTGGCCTC
TGTGGGCACTAGGCATGCATGTGCACATATATGCATACAGGCCAAATACCTACACATAAAAAATATTTTTAATCCGTTT
TTTGTCTAGAAGTCCAATGCGCTATCCATTGCACCACAGAGCCAGGTTTAATCCATTTTTTAAAATATTTTTTTATTTACT
TAACAAACCACATTAAGTCCAGAATTCGTTAGAGGTGGTACAAGACAGTAGATCACCAAGTACGTTGTGAGAGCAAAA
GTCTAATAGGGTTGCAGAAGCAAGATGGTGTCAGGCTCTCTGTGAGGAAGGACATGGAGACAGAGGGGGCCCAGAGA
AGAGAACAGCACAATGTAAGCCACGTGAATGGAATGGCAAGGTTGGTCAGCAGCAGAGGGCTACCCAGACCCCATGG
TGGAGCAGTGAAGGCTACAGGGAGTGACAAGAAATTGGAAGGGGAGGTATTTGTGCTTGTGAACCCTAAGGAAGTACC
ACAACCAACAGGGCTGAACCCATA 
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