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Genentech ID: UNQ1921 Date of Submission:  2/10/04 

Lexicon Contract Name: DNA469 Mutation Type: X  Standard Knock out  

LexVision Name: SEC248N1   Conditional  

Reference accessions:  
ENSMUST00000062744, 
NM_178793  

 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __KOS.86_________     
    X Target Vector  DNA __KOS.86 FTV____________     

  X Targeted ES Cell DNA __ES cell 2A3____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: DNA469-17/20 DNA469-23/24 

Restriction Enzyme for Genomic Digest: EcoR V Xma I 

Predicted Wild-type Band (kb): 17 kb 6.6 kb 

Predicted Mutant Band (kb): 14 kb 11 kb 

Probe Size: 371 bp 540 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: DNA469-2 5’ Primer Name: Neo3a 

3’ Primer Name: DNA469-9 3’ Primer Name: DNA469-15 

Predicted Wild-type Band (bp): 652 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 385 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 
DNA469-17  5’ – ATGCCCTTCACGTTCTTTCAC 
DNA469-20 5’ – TTTGCCGTGTGAGGGACTAA 
DNA469-23 5’ – ATGCCTTGTTTCTGGATGCTTCT 
DNA469-24 5’ – CCGTGGAGGGTTGACAGTTAT 
 
 
 
PCR Genotyping 
DNA469-2 5’ – GGGGGCCGAGAAGAAGC 
DNA469-9 5’ – GAAGCACGTGGTGAGCTCG 
DNA469-15 5’ – CACCCACAATCCAATCCGC 
Neo3a  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
GATGGTGCCGCCGCCTCTTCCGAGCCGGGGAGGAGCAGCCAAGAGGCAGCTGGGCAAGAGCCTGGGGCCGCTGCTGCTACTCCTGGCGC
TGGGACACACGTGGACCTACCGAGAGGAACCCGAGGACCGCGACAGGTAAGGGCCACCTGCCCTAGAGGGAGGAGGAGCTGGGTGCGAT
CAGGACTGGCTGGCGGGGTGCAGACGATCACATGTGGCGGATCCACAGATCTCTGTGCGCTGAGCCACTGGCGGAGAGGTTAGCTGATC
CAGGTGACTTTCATCTCATGCGGGAACCGCCTCGGCGCTCCCAGTTGTGAGTTGGGACGCTGGATGCCCTCTGTCCTGCTTTCCCGCCG
CGCTCGGGTGCAGACTTCTTTGATTTTTCTTGTCGCTTGGTAGTGGGATCGCTCTGTGCAGGGACACTGTCCTGTCTCCTCCCGGGACC
AGTAGCAGCCCGTGCGTCTGGACGCAGCAGCGCGTTCTGCTCTTCACTCTCCCGCTGACCTTAACGGAGTTTCCTCTCTGACATTTTTC
CTCCCTTAGAGAAGTGTGCTCTGAAAACAAGATCACCACGACCAAATACCCATGTCTGAAGTCTTCGGGCGAGCTCACCACGTGCTTCA
GGTAAAGTTGGGGCCCTGCGGAGTCTAGAGGGACAGGCGTCGCTGTCAAGC 
 
 
Genomic Locus: (the deleted sequence represents nt-4116 to 4789 (exons 1 (ATG) and 2)-in the sequence below) 
GATCTGATCTGATGCAGGGCCGGGGCCTCTGCGCTTACAGTCTACTGGTCAGAATCTATCCAACTTCATTCTCAGTCCTGACTTTTCCT
TGCCTGAGCTTCTCTGAGTGGCTCTGGAGCATGTATGCATAGAATGTGCACACACTGCACACAAATCTATCCAACAGTGGTGCTCAATC
CTTTGTAGGGACGTATCTTCATTAGCGACTCTCCACTTCTAATTCTATTTTAGTTTTGTCCCCATAAGATGTTAGAATGCTTGAAAACC
GACAACCACAGCTTCCGTTCAAAGAGTGTGCTCTGCCTAGCTTTCCTCTCCCGACCCTACTTTTAGAGCGTCATGGACCAGGAGGAGCC
AGTTACCTCACTGGCTCCCAGACACTTTCAGCCTTGCTGCTAAGATACCTGCTCCTCCTGGTCCATGACCCACTGTACTCTCAAGCCCC
CTTACAGCCCAGCCCCCCTAGGACGTGGTAAATTGTATAACTCTTCCCTCTCTGGTTTCTTTCAGGGCAGCTGACAGGTCTTTATGGGA
AACACTGCCAAATGGCGTACTGAAAGGAACAAGCACACAATTTTCTCCAAGGTATGTGAGGTCCCTATCATTAATCTCCACGACGCTCC
TGGGTAGGAGACTATGGGCATGTTCTCTCATGCCAGCTGTTTGGAGATGAGGGGATGGGGCAGATCTTGAGTTTGTGTAGGGAGATGGA
AAGAGTATGAATCTGAGGAGCAAAAAAACCTCAAACTCCTGAGCTTCCTGCCACTCGAAAACTCAGTTCTGACAACTGCCACGCAGGCT
GCAGGCTGCACAAAGGCAGGCTCGGCTTTGGCGGGACAGCTTCACGTTTCACAGATTGCTATTCATATATGGCTGTCCATATGCTCCCT
CCACTGAGCCCAGCACACCAAGCTAGACAAGTTTCAGGCATGCAGGGAAAGTGTGTTTGAACGGTCTTAGCTACAGCTCTTCGCTTGCA
GAAATGTTCTGATTACATACTATGACATCTTCCCCGGGCCAATATGGATAGACTGTGTGCTTGGCTGGCATCTTCTCAGGACCCTCATC
CTCACAGACACTGAGTGTTGGGGCCAAGAGGTGGTTTATCAGCACAGGCTCTGACACCAGCTTAGTTCATATAGCTGACATGGTTCTGT
CTTTACCTTTGGACTTTTCTTTGTTTATTGTTGTTATTGTTTGGGTTTCTATATTTGAGATAGAGTTTCACTCTATAGGTAGCTCAGGC
TAGTCTAGAACTGACGACATAGCCCAGGTTGACCTCAAACTCTCCATCTTTCTGCCTCAGTCCCCCAAGGGCAGGAATTACATGTGTGC
ACCACCACATCTGGCTGCCTTTGTCTTTTTGGCATTTTTCGCCTTTCTTGAAAAGCAGCTTGCCTACACACATGGCTTAGTAAGTGCTA
CTGAGTACAGGAGAAGACTATTCTCCTACTTCATGGTCTACTGCTTGTAGCACAGCATCTCTGATGCAACAGGGGGAAATATAAAACAG
AGGCATCGGTGAGAAAATAAAAATGTAACCCCTACCTGCAGCTTGGCTCTCTCCCAACCAAGATGGCATCCGACACTTCTATGGCCCAG
TTTAGGTCAATCCGGTGTGCCATAAGCTCAGGATAGGTTTATTTTTCATGTGTTCATCAAGGTCTAGCCTCAAGAACCCAAAATAACTG
GGCTGGAGAAATGGCTCAGCAGTTAAGAGCGCTGACTGCTCTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACACGATGGCTCACA
ACCATCTGTAATGGGATCTGATGCCCTCTTCTAGTGTGTCTGAAGACAGCTACTCATACACATAAAATAAATAATTCTAAAAACAAAGG
TGAACCCAAATAACTGTTGTAAGTAGGCGCCTATCTGTCTAGAAATTAAAAACACACACATTGAAAAGTAAAGAAAAAAAAAATCTGTC
TGTGCAATGAAAAGCTTATGCTGAAGATGAGTTAACATCCAGAGAACACTTAAGAGATATTTTACATGACTCACTTCGTCATAATACCT
CTAAAGATAGACTCCTGCAGCTCATCCATGTACAGACCAGAAAGCAGGGGTTTCACAAGGTTAACAGGGACCACTCACCTCCAAACGAC
TACCTGCATTTGAATCCAGGTAGTGATCCCATGGAAGTTACTCGCAAGTTCTACAGGATGCACCAGTGACCCCCAGAATGGTCATCTGA
GAATGCTTGTGTCTGCGAACGAGCAGTACCACGGAATTTTACTGTCAAGGGTGCTTCATGTTCTTGACGTCTGTGAATGTTTGGTAGGA
AAAAAAAAAACCTACCTGAATAAAGTGGCAAGCATGATGTATAAGGATGTTATTGTGAGGCTCAGATAAGACTCTGACTGGTGATGCCC
TTGAGGGACACAAAACATTCAACAGAGGAAGCCAGATGTCACTGCTACTAAAATGACAGTGTGTAAGTGCTATATGTGATATTTCTCAG
CAGACCAGTCTACTACATAACTCAAAAATACCTACTTACTTGACCAATTGGCACACCTGAGGGTCCCTTCTCCTTGTAGCCTGAGCTGC
AGGACCGATTAATGTTGGTCATTCCTCATCTAACCTCTTGCTTTTCTTATTTTGGGGGGCTGTGACGTTCTTGGCCTTGTGGTTTACAT
TTCTGTTATGAATTTCTCTTTGACAAGAACTGGAGAGTACATCGAAACAACCTTAAAACAAAAGAAAGGGGTCCCTTTCTTTTTAGTGT
TATGGTAAACAGGGCGTCATGAACTAGCTGGTGGATGGTCCTGTGATTCTCACATCTTCTGTGTCTCCCATGAAGTGCCAGGTGACTTC
CCCAGAAGCCCGGACCCGGGTGTCTTCAATGGTTTCCCCAAGGTATTTTCAGATGCAAGGGAAAGGCCAGAAAAGCAAAGCAGACAGAC
ATCCTGGCAGGCAGGCAGACAGATAGGGAAAGAGACCTCAGGTAAGCAACCAGATGGCAAATTCCTGGCTTCTTCATTACCCAGAATTA
AGATCCACCCCTACTATGGAAAGGATGCCCTTCTGGCTCACCTGGGCATGCTCCAGTTTGGATGAAACCATAAGTCTGTGAACCCCTCC
CCCCTTAGGTCGACCAATCAGAAATGATGGGAGGAAGACAAGACTCACCCCCCCCCCGCCCCCCAGCCTAGAGGGTCTGACAATCTGCA
CTTGTGGGGAGTCGGCCCTCTGCGGTGCGTGAGTGAGTGCTTCTTCCTTTGTACAGTGATCGCTGCCTGCTGCGCCCRCGTCTCTTCCT
GCCTTGTTCGGTCCTGAACGGGCTGGGAAAACGAACCTAGCCAATACCCTTACAAGGTACCAGTTAGGTACAGGCAYCTGTGTTCAAAA
CCCTTAGCTGGGAGCTTCTTACTTGACCTGAACTGCACTTACCAAGAAAATCGCCGCACTAAGGATTGTGGACGAGTGAAACGACCGAA
TTCCCWCYAMAAGGSGATGAAGATTGACCACGATTTCTTGGTTAGGCTATTCCACGTTTGGAAGGGCGATATAGGAKACCCCTGTATAG
CCGCTGCTCACTCCCTCCTATTCTGAGAGAACCCGGACAGAGGAAAAGCACGCAAGAAGGCAAACATTGGCTTGACCCTTCGTTATGGA
AGTTAACTGACAACAGGAAGGAAGCTATTAACCCCGCTCCTCTCCTCCTCTCGCACTGGTGACAGCCAGCAACTCCTCCTCCTAGGCTG
AGACCTTGGAGCAAAAATGCAAAGGAGCGCCTGGCTGCCTCAACTCTGCACTGCTCTCCCAGGGGAGGAAGAGGGAAGAGAGGAGGGCA
CAGCCTGAAGTCAAGTTCAGCTTGTTTGTGACTCACGCCTGAACGTCCAGAAGAGATTCCCGGGACTCCAGCATACTCCCTCCGGCCGC
GCAAGGCGGACCCCCCTTAGACAAGCTCGGTTCACCCCCTCTGGCCCCAAGTTTGAGCGCGGCACGCAGGTGGTGCAAACGCCCCAGCT
CTCCGGCGCCCCCTGCTGGCGAGAGGGGAAGGCGGCTGCGGCCGCGGAGCCTCCCTGGGCACAGCGCAGGGAGAGAGCTCGGGCGCCGA
GAAGAAGCCGCGAGCTTCCCCGATGGTGCCGCCGCCTCTTCCGAGCCGGGGAGGAGCAGCCAAGAGGCAGCTGGGCAAGAGCCTGGGGC
CGCTGCTGCTACTCCTGGCGCTGGGACACACGTGGACCTACCGAGAGGAACCCGAGGACCGCGACAGGTAAGGGCCACCTGCCCTAGAG



   

GGAGGAGGAGCTGGGTGCGATCAGGACTGGCTGGCGGGGTGCAGACGATCACATGTGGCGGATCCACAGATCTCTGTGCGCTGAGCCAC
TGGCGGAGAGGTTAGCTGATCCAGGTGACTTTCATCTCATGCGGGAACCGCCTCGGCGCTCCCAGTTGTGAGTTGGGACGCTGGATGCC
CTCTGTCCTGCTTTCCCGCCGCGCTCGGGTGCAGACTTCTTTGATTTTTCTTGTCGCTTGGTAGTGGGATCGCTCTGTGCAGGGACACT
GTCCTGTCTCCTCCCGGGACCAGTAGCAGCCCGTGCGTCTGGACGCAGCAGCGCGTTCTGCTCTTCACTCTCCCGCTGACCTTAACGGA
GTTTCCTCTCTGACATTTTTCCTCCCTTAGAGAAGTGTGCTCTGAAAACAAGATCACCACGACCAAATACCCATGTCTGAAGTCTTCGG
GCGAGCTCACCACGTGCTTCAGGTAAAGTTGGGGCCCTGCGGAGTCTAGAGGGACAGGCGTCGCTGTCAAGCAGGGCTTTGGAAGCGCG
CTGTTGGAGCCAGGGTTGTGTGTGCCAGAGTCAGGGTATTGCTGGGTAGTGCGAACACTTGTGCTCATGAGCCGGGAGCAAAGCCGAGC
AACTGAGTTTGCAACCAGCGAGTGCTTGAGATTTGAGAATACCGTTCAGGGAAAAGCTTGCACGGTAAAGATTGGAGTGAAAAAGTTTG
CAAGGTGATGAGAGCGGATTGGATTGTGGGTGTAAGCTTGGTGAAGAGTAATGGCTTCCTGCTCATTTGCGTTTTGTTTTGAAAATACA
GCCAGCAACAAGGAAATACTTGGCACTTGGCTTGGTTTTGACCTTGTGTTAGGACAGAGTGTACCACTGTCACGGTCTCTGTAGGCAAA
CTTGTAACCGGGAGGATTGTGGGTAGATGGGATGGTTGCCTCGAGTAAAAACAAACATCAAAACTGTTGAAACTCATGATCTCTTTAAG
AAAAGATTACGGGTTTACCTGGAAGAATGGCAGCCACTTGGGGTCTTTTAAAATTAAACGTGTGCACAGGCCCAGGGTACACCATTTAA
AAAGGCTTCGCAGGTGATTCCTTGTGCAAGAGGGGAGTTAAAACAGATGGATGAAATCCCCAAAGGAGAGGATCAAGGTCCCATGTCTT
CGGCCTTTTGGAGCTAACAATTGACTTGGTTTCCTTTTGGAGCTAACAATTGACTTGGTTTTTGAATCACTGAATTTTGGACTTCTGCT
CCATTCCCCCACAGGATGGAGGTGGCACACATCCCTAAACGATTGTTGCTTGTCTGAGTTTTTAAGATGCTATGCAGGGCATGGGGTTA
ACACACTTAGAGCAGCCTGGGAACTTACTTGGGTGCTACAAAATAAAACAAATCTCAGCCTATGGTCTTCACTATGCTGTGGCCAACCA
GCTAAGCACAACACTTTCTGTGCAGGAAACTTCCTTCCTTACACCCAAGGCTCGGGTGTGTGTGAGATGCTTTCTAGGGCAGGTCAGTG
AGATTTACAGAAGTACCTTCAGCTGTATTGCACTTTTAGAGCAGCCATTGGCCACTAGGATTGGTTGACATTAGCTGCTTCACCTATGT
GAAGCTCCGAAAGAGGGCTATCGGCTTCTGCATGGGGTGATTGGGAGAGTTGAACAGTAGCTGGCTGAGATGTGAGGGACCTGCCTGTT
CACCTGGCAGATGGAGACTTTGGGGGGTGCACTGGGTGAGCAAGGTCATCCAGCTGGTGACATGGCTTGGTAGTACTGGCTGCAGCATC
ACTTGCCTGGTTCTGGTCATGCGTTTCATCCACATGACCATGGTATTTCCTAGGACATGCTGTTTTCCTATCACTGCTGTATAAAGCTT
CCAGTTTAACCTGGAGTGTGTTCCTAAGATGGTTCGCTCATTTGTTCGGTCCCTAGAGGTCAGACGTCACATAAATCAGTGACGGTTAC
AGAGCTCATGTCAGGCCTTTAGAAACCACCAGTGTCTGATTATTCTATTAGTTCCGCTCCTTTGGCCGGCGTTTCCAGGTTTCTTAAAG
TATCACGGTACCTCTCTTACCCTATCTCATTCAGAGCCATTAACACTCGAGTCTTGGCACATGTGTTCACTCACCAGTTTCTCCCATGG
AACGGCCTGTTGGACCCAGTGTTCTATCAAGGAAAAGAATAAAGAATTTTAGTTTGTATAACGAGAAGGGCTGTTTCAGTTGGAGAAAA
TGACATCAGTCCCCTACTATGGGAATAGCATTGTTTAGTTTTTTGAGACAGAACCTCATTGTCTAGTCTTGAACTCAGGATCTCTCTGC
CCATCCAAAGTGCTGGGATCGAGGTATAAACCACTACTATGCGTGGCTGACACAGTTTGTAAATGTATTAATTTCTTTATGGAAGTCAA
GAGTTCTGTGCATATTCTGTTAGCCTTTTTCTATTTTTATTTTATTTTGCTGTTTGAGACAGGGTCTCACTCTGTAGCTTAAGCTGGCC
TCTGGCTTCCAATTCATGCTAGCCTCCTCTTCCAACCTCCCACTGTGGCCAGAGAACTTTATGATCAAAGTCATTTGGAAGTTTCCTCA
CCTGGTTCTTGAGCTTCAAGGATGACAGCGTGCTGTGGGAGGTTGGGGTGTGGCCCTATACGTCCTTCCTCTTTCAAGTCTTACCAGCC
AACTCTCATGACATTGCCTGGACACTGGGTAGACTGCCAGACTGCCCTGAGGTCCCTTCAACTGCATCTGTGTCTTAATGAGATGTGTG
TTGAAGTCAATGGAACGCTCCCGTCGAAAGCAGGGCCTTCGAGCCACAGATAGGGTCTAAACCAGCAGTGCTCATTCTGTGAGTTCCAA
TCCCCTTGCCAAACCTCTATCTCCAAAAAGATATTTACATTTTGATTCATAACAGTAGCAAAATGACAGTTATGAAGCAGCAATAACTG
AATCAAAGAGTCAAAGCACATCACCCTAAAAGGAGAGCCACCCCCACCCCACCTGGAAAGCATACCCCCACCCTGGTTTCTCTCAAGCT
ATAAGCACTTGAGAAATGGCTTCCACGCTGGGAAAATACCAGATGGGAAAATACCAGATGGCTAGTGAATGATTTTTAGCATATGAAAG
GGATTTTTTTTTTCTCCAAAAGGTCATTGTTGGTAAGGGGAGTAGATCTGAACCTATGTAAAATGAACAGGGGATCAAGATAAGCCTGA
TTCGTTGCTGTGAAATTTGAAATGGGTTCACCGACGTTTTTTTTTTTTTTTTTTTTGGTCCTGGACAGCCTTGTGGTTTATGACTTGAG
TTTAGGCAGCTCTCCTCTGTATTTCAGCACTTGATGCTGGATACTAAATAACAATAGTTTGCAGAAGTACTCTGGACTTGGCATTATGC
TGTGAGCTTTGTTTACATTGTCTCTGATGCATAGAGCCAACTGTAGCTTTTCTAGTCTCTCAGTTTTGCTGAGTGGGAACCTAATAATC
AGAGGTATGGAGAGTATCATGCCCAAGCGCTCACGGCTACACACACAACCACCATGATTTAAATCCAGGTTTGTCTGACTTGTAAGACC
TGGGCTCCTTCATTATTTCAGGGGAACCCATAAGGTAGGGCAAATGTTCTAGATCCAGGGGTGGAAAAAGGAAGGCTAAACTCAAATGG
CTGAACATTTCCGACAGTCCAGGGGAATGCTAACACACACGGTGATCTTGGTTAGCCTTTGGAGCCATTACCCTTGAGGTCTGCTTTTG
GACAGTCRAATTTAAATGATCATATCGTCTAGGAAACAGGTTCCTGCATGTACAGCCTTTCTTCAGGCCCAAAAACTCTCGAGAGTTTT
TGCTGCCAACGTGCGTACTGCCAAGCCCCCAGAGTTTAAACACTCTCTGCATGAGCGCCAGTGACAGCTTAATGAGTCTAAAGCTAACA
TTTGCCCAGCAGTATAATCAGCACAGGACATTCTCTCACCAGTAGTTAAGATATCAGAGCCGGGGCATGATATATCTGAAGCAGGGATT
CGTGACAGCCAAGGCACAGAAAGCCATTATGGCTRTACCYACCTAGAACCATCATTATACCTTCTCCCCCTCTCCCCCTGCCCCATCCG
CCACAAGGTGATTTTCCTTTTCAAACCGTGTACTTTATCTTTCTTTGCTGGTGTTTTACATTGGTAAAATGATGTGTCAACATGTAAAA
GACAATCGGCTTTTAACTCTTTAGAATCTTGGGTCAAAGACTTACATATCTATTTAAAACTTAGAGCCGGTCTAGAGGATATTAGCACA
TAAAAGAATAAAGGGCTTGCTTTTGGACAAAAGCCTTTGTAACTGGAGCCTATACAGCAGAATTCAAATCTGTGTCCTTCACGCCATAC
AAATGGCAAAGAGCTAGGAGCTAGGAATGATGTCTCAGGCGAGGGAGGCCTTGGCTTTGTTTCCCAAGGTGGCTCTTTACCACAGACTG
TATTAGAGAGCAGAGCTGAGAAACCCACCTGTGATTTTGGTCTTAGTTCAGAGATGCAGATGCCCCACCCCTCCCCCTGTCTACCCATT
GCCCTCCCACTGGGGAGTGCTCTAGCCTAAGGTGGCTGAGGTTCCCATGGGAAAAAAATGACACAGGATGCAGGAACTTTCACTTTCCT
TCAAGATAGTACAGCCACGTGGCCGTGTGGCCTGTGGGAACGTGGCGGTCCATGTGCTGTTTCTGCAGATGTGTTTACTTAGAGCGAGA
GGGCCACTTAATTAGGCTAGCACCGAGGGACTGACAGCCCTGGGGTTTGGCTGAAGGTCATCTCAGGGAAGGCAGAGGGAAGGCTGCAG
AGAGCCTTGTTCTGGCAGGTTGCCTGCTGCTTTCCCCTTGTGAGCTTCAGTAATCTCAGAATGCACAGGCTTTCAAACTCATTGCTCCT
CTTTGAATCTTTAAAATTTTTTCCGACCTTGAACCACTTCTTAAGATC 
 
Selection Cassette: The IRES-lacZ/MC1neo was inserted to replace nt 4116 to 4789  of the contig above. 
GGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGC
CCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCAT



   

ATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAG
GAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGG
CAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTG
CCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTAC
CCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAAC
CACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGG
AAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGC
CCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTG
CGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATC
CCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAG
GAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAG
TCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCA
GTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGAT
TTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCT
ACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTT
GAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCT
GCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGG
TGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGC
GACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTG
GCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAAT
CAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCC
GACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAA
AAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTA
AATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAA
AACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGA
CCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCA
GCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCT
CTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACG
CGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGA
CGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTT
AACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACC
GCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGG
CCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAA
ACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACC
GCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATC
CCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGT
CTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCA
ACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCG
ACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAA
TAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTT
ATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTG
ATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGT
TTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGG
AAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAA
CACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCA
GCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGC
ACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCG
GTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTC
ACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATC
CATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAG
CACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGG
CTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTT
TTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTG
GCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAG
TTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGC
CATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
 



   

Targeted Locus: 
GATCTGATCTGATGCAGGGCCGGGGCCTCTGCGCTTACAGTCTACTGGTCAGAATCTATCCAACTTCATTCTCAGTCCTGACTTTTCCT
TGCCTGAGCTTCTCTGAGTGGCTCTGGAGCATGTATGCATAGAATGTGCACACACTGCACACAAATCTATCCAACAGTGGTGCTCAATC
CTTTGTAGGGACGTATCTTCATTAGCGACTCTCCACTTCTAATTCTATTTTAGTTTTGTCCCCATAAGATGTTAGAATGCTTGAAAACC
GACAACCACAGCTTCCGTTCAAAGAGTGTGCTCTGCCTAGCTTTCCTCTCCCGACCCTACTTTTAGAGCGTCATGGACCAGGAGGAGCC
AGTTACCTCACTGGCTCCCAGACACTTTCAGCCTTGCTGCTAAGATACCTGCTCCTCCTGGTCCATGACCCACTGTACTCTCAAGCCCC
CTTACAGCCCAGCCCCCCTAGGACGTGGTAAATTGTATAACTCTTCCCTCTCTGGTTTCTTTCAGGGCAGCTGACAGGTCTTTATGGGA
AACACTGCCAAATGGCGTACTGAAAGGAACAAGCACACAATTTTCTCCAAGGTATGTGAGGTCCCTATCATTAATCTCCACGACGCTCC
TGGGTAGGAGACTATGGGCATGTTCTCTCATGCCAGCTGTTTGGAGATGAGGGGATGGGGCAGATCTTGAGTTTGTGTAGGGAGATGGA
AAGAGTATGAATCTGAGGAGCAAAAAAACCTCAAACTCCTGAGCTTCCTGCCACTCGAAAACTCAGTTCTGACAACTGCCACGCAGGCT
GCAGGCTGCACAAAGGCAGGCTCGGCTTTGGCGGGACAGCTTCACGTTTCACAGATTGCTATTCATATATGGCTGTCCATATGCTCCCT
CCACTGAGCCCAGCACACCAAGCTAGACAAGTTTCAGGCATGCAGGGAAAGTGTGTTTGAACGGTCTTAGCTACAGCTCTTCGCTTGCA
GAAATGTTCTGATTACATACTATGACATCTTCCCCGGGCCAATATGGATAGACTGTGTGCTTGGCTGGCATCTTCTCAGGACCCTCATC
CTCACAGACACTGAGTGTTGGGGCCAAGAGGTGGTTTATCAGCACAGGCTCTGACACCAGCTTAGTTCATATAGCTGACATGGTTCTGT
CTTTACCTTTGGACTTTTCTTTGTTTATTGTTGTTATTGTTTGGGTTTCTATATTTGAGATAGAGTTTCACTCTATAGGTAGCTCAGGC
TAGTCTAGAACTGACGACATAGCCCAGGTTGACCTCAAACTCTCCATCTTTCTGCCTCAGTCCCCCAAGGGCAGGAATTACATGTGTGC
ACCACCACATCTGGCTGCCTTTGTCTTTTTGGCATTTTTCGCCTTTCTTGAAAAGCAGCTTGCCTACACACATGGCTTAGTAAGTGCTA
CTGAGTACAGGAGAAGACTATTCTCCTACTTCATGGTCTACTGCTTGTAGCACAGCATCTCTGATGCAACAGGGGGAAATATAAAACAG
AGGCATCGGTGAGAAAATAAAAATGTAACCCCTACCTGCAGCTTGGCTCTCTCCCAACCAAGATGGCATCCGACACTTCTATGGCCCAG
TTTAGGTCAATCCGGTGTGCCATAAGCTCAGGATAGGTTTATTTTTCATGTGTTCATCAAGGTCTAGCCTCAAGAACCCAAAATAACTG
GGCTGGAGAAATGGCTCAGCAGTTAAGAGCGCTGACTGCTCTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACACGATGGCTCACA
ACCATCTGTAATGGGATCTGATGCCCTCTTCTAGTGTGTCTGAAGACAGCTACTCATACACATAAAATAAATAATTCTAAAAACAAAGG
TGAACCCAAATAACTGTTGTAAGTAGGCGCCTATCTGTCTAGAAATTAAAAACACACACATTGAAAAGTAAAGAAAAAAAAAATCTGTC
TGTGCAATGAAAAGCTTATGCTGAAGATGAGTTAACATCCAGAGAACACTTAAGAGATATTTTACATGACTCACTTCGTCATAATACCT
CTAAAGATAGACTCCTGCAGCTCATCCATGTACAGACCAGAAAGCAGGGGTTTCACAAGGTTAACAGGGACCACTCACCTCCAAACGAC
TACCTGCATTTGAATCCAGGTAGTGATCCCATGGAAGTTACTCGCAAGTTCTACAGGATGCACCAGTGACCCCCAGAATGGTCATCTGA
GAATGCTTGTGTCTGCGAACGAGCAGTACCACGGAATTTTACTGTCAAGGGTGCTTCATGTTCTTGACGTCTGTGAATGTTTGGTAGGA
AAAAAAAAAACCTACCTGAATAAAGTGGCAAGCATGATGTATAAGGATGTTATTGTGAGGCTCAGATAAGACTCTGACTGGTGATGCCC
TTGAGGGACACAAAACATTCAACAGAGGAAGCCAGATGTCACTGCTACTAAAATGACAGTGTGTAAGTGCTATATGTGATATTTCTCAG
CAGACCAGTCTACTACATAACTCAAAAATACCTACTTACTTGACCAATTGGCACACCTGAGGGTCCCTTCTCCTTGTAGCCTGAGCTGC
AGGACCGATTAATGTTGGTCATTCCTCATCTAACCTCTTGCTTTTCTTATTTTGGGGGGCTGTGACGTTCTTGGCCTTGTGGTTTACAT
TTCTGTTATGAATTTCTCTTTGACAAGAACTGGAGAGTACATCGAAACAACCTTAAAACAAAAGAAAGGGGTCCCTTTCTTTTTAGTGT
TATGGTAAACAGGGCGTCATGAACTAGCTGGTGGATGGTCCTGTGATTCTCACATCTTCTGTGTCTCCCATGAAGTGCCAGGTGACTTC
CCCAGAAGCCCGGACCCGGGTGTCTTCAATGGTTTCCCCAAGGTATTTTCAGATGCAAGGGAAAGGCCAGAAAAGCAAAGCAGACAGAC
ATCCTGGCAGGCAGGCAGACAGATAGGGAAAGAGACCTCAGGTAAGCAACCAGATGGCAAATTCCTGGCTTCTTCATTACCCAGAATTA
AGATCCACCCCTACTATGGAAAGGATGCCCTTCTGGCTCACCTGGGCATGCTCCAGTTTGGATGAAACCATAAGTCTGTGAACCCCTCC
CCCCTTAGGTCGACCAATCAGAAATGATGGGAGGAAGACAAGACTCACCCCCCCCCCGCCCCCCAGCCTAGAGGGTCTGACAATCTGCA
CTTGTGGGGAGTCGGCCCTCTGCGGTGCGTGAGTGAGTGCTTCTTCCTTTGTACAGTGATCGCTGCCTGCTGCGCCCRCGTCTCTTCCT
GCCTTGTTCGGTCCTGAACGGGCTGGGAAAACGAACCTAGCCAATACCCTTACAAGGTACCAGTTAGGTACAGGCAYCTGTGTTCAAAA
CCCTTAGCTGGGAGCTTCTTACTTGACCTGAACTGCACTTACCAAGAAAATCGCCGCACTAAGGATTGTGGACGAGTGAAACGACCGAA
TTCCCWCYAMAAGGSGATGAAGATTGACCACGATTTCTTGGTTAGGCTATTCCACGTTTGGAAGGGCGATATAGGAKACCCCTGTATAG
CCGCTGCTCACTCCCTCCTATTCTGAGAGAACCCGGACAGAGGAAAAGCACGCAAGAAGGCAAACATTGGCTTGACCCTTCGTTATGGA
AGTTAACTGACAACAGGAAGGAAGCTATTAACCCCGCTCCTCTCCTCCTCTCGCACTGGTGACAGCCAGCAACTCCTCCTCCTAGGCTG
AGACCTTGGAGCAAAAATGCAAAGGAGCGCCTGGCTGCCTCAACTCTGCACTGCTCTCCCAGGGGAGGAAGAGGGAAGAGAGGAGGGCA
CAGCCTGAAGTCAAGTTCAGCTTGTTTGTGACTCACGCCTGAACGTCCAGAAGAGATTCCCGGGACTCCAGCATACTCCCTCCGGCCGC
GCAAGGCG:GACCCCCCTTAGACAAGCTCGGTTCACCCCCTCTGGCCCCAAGTTTGAGCGCGGCACGCAGGTGGTGCAAACGCCCCAGC
TCTCCGGCGCCCCCTGCTGGCGAGAGGGGAAGGCGGCTGCGGCCGCGGAGCCTCCCTGGGCACAGCGCAGGGAGAGAGCTCGGGCGCCG
AGAAGAAGCCGCGAGCTTCCCCGGGCCGCTCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAG
ACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATA
AGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCT
TGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCT
TCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACG
TGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAA
GCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGT
GTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAA
CCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTC
GCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTT
TCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGC
ACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGT
TACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCT



   

GTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAA
ACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGAC
GTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGA
GGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCA
CCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTG
TGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGT
CGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATC
ATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGT
TCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGG
CATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTA
ATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTC
GATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGA
AGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAAT
ACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTC
TGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAA
CGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTT
TCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTG
GCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACC
GCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCG
CCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATG
GATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACA
ACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACG
CCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTG
CTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAAT
GGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGC
GGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCA
GACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGG
CGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACAT
GGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGT
CGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTAT
GTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCC
CGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAA
CCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTC
ACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGA
GCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTA
AGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCC
GGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGC
AGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCC
ACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGA
TCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCT
GCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAA
GAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGA
TGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCC
GATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGT
TGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGAGGGCTTTGGAAGCG
CGCTGTTGGAGCCAGGGTTGTGTGTGCCAGAGTCAGGGTATTGCTGGGTAGTGCGAACACTTGTGCTCATGAGCCGGGAGCAAAGCCGA
GCAACTGAGTTTGCAACCAGCGAGTGCTTGAGATTTGAGAATACCGTTCAGGGAAAAGCTTGCACGGTAAAGATTGGAGTGAAAAAGTT
TGCAAGGTGATGAGAGCGGATTGGATTGTGGGTGTAAGCTTGGTGAAGAGTAATGGCTTCCTGCTCATTTGCGTTTTGTTTTGAAAATA
CAGCCAGCAACAAGGAAATACTTGGCACTTGGCTTGGTTTTGACCTTGTGTTAGGACAGAGTGTACCACTGTCACGGTCTCTGTAGGCA
AACTTGTAACCGGGAGGATTGTGGGTAGATGGGATGGTTGCCTCGAGTAAAAACAAACATCAAAACTGTTGAAACTCATGATCTCTTTA
AGAAAAGATTACGGGTTTACCTGGAAGAATGGCAGCCACTTGGGGTCTTTTAAAATTAAACGTGTGCACAGGCCCAGGGTACACCATTT
AAAAAGGCTTCGCAGGTGATTCCTTGTGCAAGAGGGGAGTTAAAACAGATGGATGAAATCCCCAAAGGAGAGGATCAAGGTCCCATGTC
TTCGGCCTTTTGGAGCTAACAATTGACTTGGTTTCCTTTTGGAGCTAACAATTGACTTGGTTTTTGAATCACTGAATTTTGGACTTCTG
CTCCATTCCCCCACAGGATGGAGGTGGCACACATCCCTAAACGATTGTTGCTTGTCTGAGTTTTTAAGATGCTATGCAGGGCATGGGGT
TAACACACTTAGAGCAGCCTGGGAACTTACTTGGGTGCTACAAAATAAAACAAATCTCAGCCTATGGTCTTCACTATGCTGTGGCCAAC
CAGCTAAGCACAACACTTTCTGTGCAGGAAACTTCCTTCCTTACACCCAAGGCTCGGGTGTGTGTGAGATGCTTTCTAGGGCAGGTCAG
TGAGATTTACAGAAGTACCTTCAGCTGTATTGCACTTTTAGAGCAGCCATTGGCCACTAGGATTGGTTGACATTAGCTGCTTCACCTAT
GTGAAGCTCCGAAAGAGGGCTATCGGCTTCTGCATGGGGTGATTGGGAGAGTTGAACAGTAGCTGGCTGAGATGTGAGGGACCTGCCTG



   

TTCACCTGGCAGATGGAGACTTTGGGGGGTGCACTGGGTGAGCAAGGTCATCCAGCTGGTGACATGGCTTGGTAGTACTGGCTGCAGCA
TCACTTGCCTGGTTCTGGTCATGCGTTTCATCCACATGACCATGGTATTTCCTAGGACATGCTGTTTTCCTATCACTGCTGTATAAAGC
TTCCAGTTTAACCTGGAGTGTGTTCCTAAGATGGTTCGCTCATTTGTTCGGTCCCTAGAGGTCAGACGTCACATAAATCAGTGACGGTT
ACAGAGCTCATGTCAGGCCTTTAGAAACCACCAGTGTCTGATTATTCTATTAGTTCCGCTCCTTTGGCCGGCGTTTCCAGGTTTCTTAA
AGTATCACGGTACCTCTCTTACCCTATCTCATTCAGAGCCATTAACACTCGAGTCTTGGCACATGTGTTCACTCACCAGTTTCTCCCAT
GGAACGGCCTGTTGGACCCAGTGTTCTATCAAGGAAAAGAATAAAGAATTTTAGTTTGTATAACGAGAAGGGCTGTTTCAGTTGGAGAA
AATGACATCAGTCCCCTACTATGGGAATAGCATTGTTTAGTTTTTTGAGACAGAACCTCATTGTCTAGTCTTGAACTCAGGATCTCTCT
GCCCATCCAAAGTGCTGGGATCGAGGTATAAACCACTACTATGCGTGGCTGACACAGTTTGTAAATGTATTAATTTCTTTATGGAAGTC
AAGAGTTCTGTGCATATTCTGTTAGCCTTTTTCTATTTTTATTTTATTTTGCTGTTTGAGACAGGGTCTCACTCTGTAGCTTAAGCTGG
CCTCTGGCTTCCAATTCATGCTAGCCTCCTCTTCCAACCTCCCACTGTGGCCAGAGAACTTTATGATCAAAGTCATTTGGAAGTTTCCT
CACCTGGTTCTTGAGCTTCAAGGATGACAGCGTGCTGTGGGAGGTTGGGGTGTGGCCCTATACGTCCTTCCTCTTTCAAGTCTTACCAG
CCAACTCTCATGACATTGCCTGGACACTGGGTAGACTGCCAGACTGCCCTGAGGTCCCTTCAACTGCATCTGTGTCTTAATGAGATGTG
TGTTGAAGTCAATGGAACGCTCCCGTCGAAAGCAGGGCCTTCGAGCCACAGATAGGGTCTAAACCAGCAGTGCTCATTCTGTGAGTTCC
AATCCCCTTGCCAAACCTCTATCTCCAAAAAGATATTTACATTTTGATTCATAACAGTAGCAAAATGACAGTTATGAAGCAGCAATAAC
TGAATCAAAGAGTCAAAGCACATCACCCTAAAAGGAGAGCCACCCCCACCCCACCTGGAAAGCATACCCCCACCCTGGTTTCTCTCAAG
CTATAAGCACTTGAGAAATGGCTTCCACGCTGGGAAAATACCAGATGGGAAAATACCAGATGGCTAGTGAATGATTTTTAGCATATGAA
AGGGATTTTTTTTTTCTCCAAAAGGTCATTGTTGGTAAGGGGAGTAGATCTGAACCTATGTAAAATGAACAGGGGATCAAGATAAGCCT
GATTCGTTGCTGTGAAATTTGAAATGGGTTCACCGACGTTTTTTTTTTTTTTTTTTTTGGTCCTGGACAGCCTTGTGGTTTATGACTTG
AGTTTAGGCAGCTCTCCTCTGTATTTCAGCACTTGATGCTGGATACTAAATAACAATAGTTTGCAGAAGTACTCTGGACTTGGCATTAT
GCTGTGAGCTTTGTTTACATTGTCTCTGATGCATAGAGCCAACTGTAGCTTTTCTAGTCTCTCAGTTTTGCTGAGTGGGAACCTAATAA
TCAGAGGTATGGAGAGTATCATGCCCAAGCGCTCACGGCTACACACACAACCACCATGATTTAAATCCAGGTTTGTCTGACTTGTAAGA
CCTGGGCTCCTTCATTATTTCAGGGGAACCCATAAGGTAGGGCAAATGTTCTAGATCCAGGGGTGGAAAAAGGAAGGCTAAACTCAAAT
GGCTGAACATTTCCGACAGTCCAGGGGAATGCTAACACACACGGTGATCTTGGTTAGCCTTTGGAGCCATTACCCTTGAGGTCTGCTTT
TGGACAGTCRAATTTAAATGATCATATCGTCTAGGAAACAGGTTCCTGCATGTACAGCCTTTCTTCAGGCCCAAAAACTCTCGAGAGTT
TTTGCTGCCAACGTGCGTACTGCCAAGCCCCCAGAGTTTAAACACTCTCTGCATGAGCGCCAGTGACAGCTTAATGAGTCTAAAGCTAA
CATTTGCCCAGCAGTATAATCAGCACAGGACATTCTCTCACCAGTAGTTAAGATATCAGAGCCGGGGCATGATATATCTGAAGCAGGGA
TTCGTGACAGCCAAGGCACAGAAAGCCATTATGGCTRTACCYACCTAGAACCATCATTATACCTTCTCCCCCTCTCCCCCTGCCCCATC
CGCCACAAGGTGATTTTCCTTTTCAAACCGTGTACTTTATCTTTCTTTGCTGGTGTTTTACATTGGTAAAATGATGTGTCAACATGTAA
AAGACAATCGGCTTTTAACTCTTTAGAATCTTGGGTCAAAGACTTACATATCTATTTAAAACTTAGAGCCGGTCTAGAGGATATTAGCA
CATAAAAGAATAAAGGGCTTGCTTTTGGACAAAAGCCTTTGTAACTGGAGCCTATACAGCAGAATTCAAATCTGTGTCCTTCACGCCAT
ACAAATGGCAAAGAGCTAGGAGCTAGGAATGATGTCTCAGGCGAGGGAGGCCTTGGCTTTGTTTCCCAAGGTGGCTCTTTACCACAGAC
TGTATTAGAGAGCAGAGCTGAGAAACCCACCTGTGATTTTGGTCTTAGTTCAGAGATGCAGATGCCCCACCCCTCCCCCTGTCTACCCA
TTGCCCTCCCACTGGGGAGTGCTCTAGCCTAAGGTGGCTGAGGTTCCCATGGGAAAAAAATGACACAGGATGCAGGAACTTTCACTTTC
CTTCAAGATAGTACAGCCACGTGGCCGTGTGGCCTGTGGGAACGTGGCGGTCCATGTGCTGTTTCTGCAGATGTGTTTACTTAGAGCGA
GAGGGCCACTTAATTAGGCTAGCACCGAGGGACTGACAGCCCTGGGGTTTGGCTGAAGGTCATCTCAGGGAAGGCAGAGGGAAGGCTGC
AGAGAGCCTTGTTCTGGCAGGTTGCCTGCTGCTTTCCCCTTGTGAGCTTCAGTAATCTCAGAATGCACAGGCTTTCAAACTCATTGCTC
CTCTTTGAATCTTTAAAATTTTTTCCGACCTTGAACCACTTCTTAAGATC 
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