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Genentech ID: UNQ1902 Date of Submission:  3-23-05 

Lexicon Contract Name: DNA187 Mutation Type: X  Standard Knock out  

LexVision Name: SEC527N1   Conditional  

Reference accessions:  AK076169 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS3, pKOS8, pKOS75_________     
    X Target Vector  DNA __pKOS8TV____________     

  X Targeted ES Cell DNA __2C10____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 25+26 Neo2+Neo5 

Restriction Enzyme for Genomic Digest: BamHI AvrII 

Predicted Wild-type Band (kb): 10.3 kb - 

Predicted Mutant Band (kb): 7.6 kb 15.7 kb 

Probe Size: 205 bp 609 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: DNA187-17 5’ Primer Name: DNA187-17 

3’ Primer Name: DNA187-2 3’ Primer Name: GTIRES 

Predicted Wild-type Band (bp): 292 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 315 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 
DNA187-25  5’ – CATCTTCAAAAAAGTGGGAAAG 
DNA187-26 5’ – CATAGATTTAGCAAGGGGGTG 
Neo2   5’ – CCTCAGAAGAACTCGTCAAG 
Neo5   5’ – GGCAGCGCGGCTATCGTG 
 
 
 
PCR Genotyping 
DNA187-17 5’ – CTGATTGGCTCTGGAGCGAGG 
DNA187-2 5’ –GCGAACTCCTGCAGATTGCTG 
GTIRES  5’ – CCCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
CTTTCTCCTCTACTCGCAAAGATGACGCTTGCCGTCCTGGCCCTGCGGCTGGTGGTCTGTACCCTGGCGCTTCCCATGTT
TCTGCTGAACCTTCTAGGCTTGTGGAGCTGGGTATGCAAAAAGTGCTTTCCCTACTTCCTGAAGCGATTCACCGTGATGT
ACAATGAGCAGATGGCGAGCCAAAAGCGGGAGCTCTTCAGCAATCTGCAGGAGTTCGCCGGCCCCTCGGGGAAGCTGA
CTCTGCTGGAGGTGGGCTGCGGCACCGGAGCCAACTTCAAGTTCTATCCCCCCGGGTGCAGGGTCACTTGTATCGACCC
CAACCCCAACTTCGAGAAGTTCTTGTTCAAGAGCGTCGCAGAGAACCGGCAGCTGCAGTTCGAGCGCTTCGTGGTGGC
AGCCGGGGAGGACATGCACCAGGTGACCGATGGCTCTGTGGACGTGGTGGTCTGCACCCTGGTGCTGTGCTCGGTGAA
GAACCAGGAGAAGATTCTGCGTGAGGTGTGCCGAGTGCTGAAGCCGGTGAGTGGCAGGAGTGAGGACTGGCTAGCTGC
AGCTAGGAGTGAGGGTGCTCCTATCAGTTTCGGGTGGATTCTAAACCAAAACAAACAAACAAACAAACAACAAAGCAA
AACAAAACAAAAATACCAAATGACTCCAGAAGAATTTTGCAAAAGAGAGTAAGGGCTGACAAATCAGAATCTAGAAA
GTTCTAAACTGCCAAAGGGGGAAGAGCCTGTGGAGAGTTTAGATGTCAAACTTGGTAAAGAAGCTCCCAGAAACAGCT
GAGGGGTCACCCACTCATTCAAACAAACAAAAAAAAACCTTCCAAGTCCCGGCAGGCAATGGGAAGCAGAGGCAGGT
GGATCTCTGGAAGCTCGAGGGCTCGGTTGCCAGCGATGCACAGAGACCATGTCTCCAAAATAAAACAAGCAAAATTTA
CAGGTCACTAAGGATACTGGTTCTGTGTTTTGAAATGGGTCAGGGAAAAAGATGAGCAACTGGGCAGGAACCAGAGTA
TAAACTAAAGCAGACAATCATGAGACAGACTGTAAGGCCGTGTTT 
 
Genomic Locus:   (The deleted sequence represents nt 8577-9638 in the sequence below.  KOS8 used to generate the TV 
represents nt 2836-12578 in the sequence below.) 
 
ATGCTTCATGTATGTGCACATCATGGTATGACAAATACAACTTTTAGAGTGGAGAGCCAGTGAGATAGCTCAGCAGGTG
TTTGCAGCCAAGACCATGACAGCCTGATTATGATCCCTGGGACCCACGTAGTAAAGGAGACAAGTGACTCCCACAGTT
GTCCTCTGACCTCTACACATGTATCCTGGCATGTATGCCTGTGTTCTACACACACACACACACACACACACACACACAC
ACACACACAATCTTCAAGAACTTAAAATATTGAAAAGAGTTGAGAAAGTAGCTCAATTGACAGAGGAGTTGATGCCCC
CTTCTTCTGGCCTCTCTGGGTACATGCACCCATATGTGCATATGCACACACGTGTGCCCTTGTGCACACACACTATTTTT
AAAATATACTTTAAAATGGTTAAATAAGGACTAGAGAGATGTCTCAGCAGTTAAGAGCACTGACTGTTCTTCCAGAGGT
CCTGAGTTCAATTCCTAGCAACCAAATGGTGGCTCACAACCATCTGTAATAGGATCCAATGCCATCTTCTAGTGTCTGA
AGACAGTGACAGTGTACTCACACAAAATAAATAAACCTTTAAAAAATCATTTAAAAATAGTTAAATAAAAAATACTTA
AGTAAATAAAAATAAAAAGTTAAAAACTTAAAAGGGGGTGAGGGCTGGAAAGATGGCTCGGCTGCTAAAGGCTAGAC
TCACAACCAAAAAAGAAGAGAGAAAAAGAAGGAACCCTGTCTTGAGACAGGCCTGGGAAGAGAGTTCAGTTGGCAAT
GTGCTGGCCTTGTAAACTTGAGGACCCAAGTTTAACCTCCAAAATCATATTAAAACAATACTAATATAAGAATCTGGGT
GTCCCCGACGTCCCTCTTCCTGCCTCCTGTGCCCACTGTTCTTAGGCATCAGCATTGCGGGTCCAACGCCCAGTGGCACC
AACGTGGGCTCCTCTGGCCGCTCTTCCAGCAAAGCGGTGGCCACACGGGCTGCAGGATCCACTGTCCGGCAGAGAAAA
AATGCCAGCTGTGGGACCCGGAGCGCAGGCCGCACCACCTCTGCAGGGACTGGGGGGATGTGGCGAATCTACACGGA
AGATTCCCCAGGGCTCAAAGGGGGCCCTGTCCCAGTGCTGGTGATGAGTCTTCTGTTCATCGCTTCTGTATTTATGCTAC
ACATTTGGGGCAAGTACACGTGATCTTAGATTGGGCTACATCCATCTGTCATCTGAAGAAGAAGGAGGAAAAAAAACC
CAACATATCTTGTACCAAAAGTGTAGTGATTTTCTGTTCACGTGTATTATTTTACAGAGAATAAGAATTGACTTTGAGAA
ATCAGTTTTTTCTATGGCTAATAAACTTTGGAATTGCTTTATATGGAAAAAAAAAAAGAATCTGGGTGTGGGTGTACTT
GCCACAACTATGGCTCAAGATGGTGGGCACAGGCAGATCTCTGGTGTATCCTTGGTGTTCACTAGCAACAACCCTGGCT
TACTTCATTTTCAGTAAAAACTAAGCAGAAACAGAAACAATAACAGAAGCATGCCTTTGCATTAAGGCCTTTGTACAGC
CCTGGGTCTCATAGTTCTACTTATTCAATGGCTTCTTAAGATTTAGCCACCAGCCAGGTGTGGTGGCACACCCCTTTAAG
TCCAGCCCTACACACACACACACACACACACACACCACATCCACACACACAGTCTCTCTTAGTTTGCCTCTCCCCACCC
CCTCAAAAAAGACTTAGTCACCGACATCTCCAGCTCTTTTCGTGGTTTTATCTTACCAGGTTATATGGTGGTTTCAGTGA
GAACCGCCCCCACAGGCGCCATTTATTTGAATACTTGGTCCCCAGTTGGTGAAACTGTTTGGGAAGGATTAGTAGGTGT
GGCCTTGCTGGAAGAGGCGTGCCACTGGGGGTGGGTTTTGAGGTTTCAACATCCCACCTCTTTACCAGTCAGCTCTCTT
ACTTTTATCCTCCCTCTCCTCTCCTCCTCCTCCTCCCTCCCTCCCCCCTGCTTGTGGGTGAGATGTGAGTGAGCTCTTAGC
TCCTGCTCCAGCACCATGTCTGTCTCCTCCCTCCATCTCCCTGCTGTGAGGATGGGCTCACCCTCCACAACTGTAAATAA
ATTCTTTCTTCTGTGAGCTGCCCTGGTCAAGGTGTCTCAGCACAGCAATGAAACATAACGAAGACTGCTTATCATCCTTT
TCTAGACACCCCCAGAGCCATCTTCAAAAAAGTGGGAAAGGAAGAAAACAAAACAAAACCCAGTTTCCTAGCAACCCT
TTGAGAGGTGGAGTCTAGTTCATCAGAACCACATGAAGGACTTATTCTAAGACACTGAAGTGTGTCTCGGACCTGTCTT
GTTCTTTCCTGAGCCTTTTAAAATGAATAACCCCTTCTCCACGTCCACCCCCTTGCTAAATCTATGTAAAAGTCCTTATCT
CAGTTGAGAGAGTGCTTGCCTAGTGCTTGCCTAGTTTTTTGTGTACAAATCCCGGCGTTGATACCCACAATCCCAGCACT
CCAGAGGTGGCAGCAGGGAGACCAGAAGTCTAAGCTCATTCTTAGTTACAAGCAAAGCTTGAGGTTAGCCTGGGCTAG
GAGAGACTACATCTCAGAAACAAAACAATACAATTAGGGGTGTGACAGCAAGACAGCTTAGCAGGTAAAAGCACTTG
GCACCCAGCCCTGACAACCTGACTTAGAGCCCAGAGAATGGACTCTCACAAGTCATCCCCTGACCTTCACACTTGGGCC
CCATGTCTCAGGCATTCGAATACTTGGTCCTGTCTTACTTAATCAGGGTTTCTATTCCTGCACAAACATCATGATCAAGA
AGCAAGTTGGGGAGGAAAGGGTTTATTCAGCTTACACTTCCACATTGCTGTTCATCACCAAAGGAAGTCAGGACTGGA
ACTCAAGCAGGTCAGAAAGCAGGAGCTGATGCAGAGGCCATGGAGGGATGTTCTTACTGGCTTGCTTCCTCTGGCTTGC
TCAGCCTGCTCTCTTACAGAACCCAAGACTGCCAGCCCAGGGATGGCACCACCCACAATGGGCCCTCTAACCATTGATC



   

ACTAATTAAGAAAATGCCTTACAGCTAGCTCTTATGGAGGCATTTTCTCAAGGGAGGCTCCTTTCTTGGTGATAACTTCA
GCTTGTGTCAAGTGGACACACAAAGCCAGTCAGTACAGTCTACATTTGGTGTGTGCTTAGGGAGGATAACAAGGTGTG
GTCCTATGACTGCGCGGTGACACATATCCTTAACCTCAGCACGCAGGAGGCAGAAGTAGACAGGTCTCTTGTCAGTTCC
AGGACAGCTGGATCTGCTGGATTCTAGGACAGCCAGGGCTATATGTCTTGAAGGCAGTGTGACACTGGAGGTGGGCTC
GGAAGTCCCTCTGTCCCCTGCTTGCCGTCTGAGGTGTGAGTTCTCAGCTGCTCCTGCTGCCATGACACCTTCATTCTCAC
CAGGCCGTTGCTCAGCCATCACGGACTCTACCCCTCTGGGAACTGTACACCCAATTCAATGCTCTTTTGTCATAAGTGG
CCTTGCTCATGGTGCTTTATCACAACAATAGAAAAGTAGCTAATGTAATTGTATATGTGGGCATGCACATATTCCCACA
CACAAACACATACACATGCACACACATGTATACACATGAGTGCACACACATGCACATACACATGCACACTCATACGTC
CCCCCACTCCCAGGCACAGACACAGAGGCACAGACACACGGTAGTAGAAGCGGTTCTTTTGTTGTTGTTTGAGATAGG
GTCTCACTATGTAACTCTGGCTGGCATAGACTCACTGTATGAAACAGACTGACCTTGAATTCAAGATGCCCCTGCCCCT
GTCCCTGCCCTGTTAGGCTTATAGGCAGTGCCACCAGGCCCAGCCTCCTAATAGCTTAATTTTTTCATAGCTCCAAACTG
GAAATAACCCAGTCACATATCAGCAAGTGATAAGAAAAACCGATGGGTGAGACAAGTAGTGAAGCAGTAAAATGGCC
CCTGATCTGTCGACTGCTTAAAAACTAATGTGGGGCAGGGGTAGTGAAAATGAAGCCGGAGGGCTCAGTGGGTACCTG
CCTCTAGCCTTGCACCCCGTGACCTGGATGACCCTGCACTGAGCTGCACTACAACACCTGAATTCCAGCGCTCCTACAG
TCATGTGGGAAGCAAAGACAGAACTGCACGAAAGCCAGTAAGTCAGCTGGTCTGTAGAAACAAGAGAGCCCCTCCTCA
GCAAGGTGGGAGGAGAGGACCCACCGCTAAACTTGTCCTTGTTCTAGGGCCCTTGGCATGTGCACTCACTCATGTGCAC
TCGTGCACACACAACTTAACATAAATGTTACCACTGTCTAAGTTCTCTTCTGTATTCGTGCTATGGAGGCCTCCTCTCTT
CTCCAAGGCAAATGTGCTGAGTCAGAGTCAGGTGGGGAAGACACTACTGTATGATCTACATATGTGAAATTAGTTGAG
AAAACGAGCCACAGTTGTTCTGGGAGGAGGGAGGAAGGAGGAGGGAGAGCAAGAAAGAGCAAAAGGACACTCAGAG
AATGACATACTGTGTTCCTGCTGACATAGCTTCACGGGATGCATTCACACCTCAAATGTTAACTATACACACGAAACAG
GTAAACTTTAGGTCAACTTCTACTCTCAGAGATCTTCTTAAAAAAATGGATCTAGCCGGGCGTGGTGGCGCACGCCTTT
AATCCCAGCACTCGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGCTCCAGGA
CAGCCAGAGCTATAAAGAGAAACCCTGTCTCAAAAAACTAAAAAAAAAAAAAAAAAACTTAAAAAAAAAAAAATGGA
TCTAGTAGGGGCTGGAGAGGCCATTCAGAGGTTAAGGGCATTTGCTGCTCTTGCCAAGGGCTCACAGCTGCCTGGAACT
CTAGTCCTAGGGGACCCGATGCCCTTGTCTGGCTCTGCAGGCACCAGGCACTCACGTGGTGCACACACATAGAGAAAA
CACCCAAACATGTAAGACTAAAAAAAAAATAATAATAATCAGGAGGTATGCACAGTAGCATACTCCTTTAATCCCAGC
ACTTGGGAGGCAGAGAGAGGTGGATCTCTGTAAGTTCGAGGGCAGCCTGGTAGCTCCAGGATACTTAGGGCTGCAGAG
TGAGACTCTGTCACAAAAATACCAAAAACAAAACAAAACAAAAAAACCCCAACAACAATAGCTGGCTCCCATTCACAC
AGACGTTGTGGTTCATTGCGCTCCACAGAGACAGCCAGTGTGGGGGTGGAAGGTAAGAGCCGGTCGGGTACTGGGTGA
CCCTGTGCCTCGCGGAGGAAAATCCTCTGAGCACAGCCAAAGAAGTCAAGAGGCAAAATGTCCCTCATACGCATCTTT
GTGCAAAGTTGCTGGAACTTGGAGAAGGGGCGGCACCTGGATGTTTGTGCCAATGCCTCAGCTCCACAGTGTTCTCTAA
GAACTCAGAGAGGCGGGGACCATGTCTGCTGAAGAGGAGGAGAAATCTGAAGACATGGCAAAGGCGGACAAGACTCA
TTACGAAAGAGAAATGAACGCCTACATGGCCGCAAAGAGGAGACCAAAAAGAAGATCAAGGAGCCAACGCACCCAAG
CGGCTTCCTTCTGCCCACTTCTTGTTCTGTTCCGAGTCCCGCTCCCAAAGCAAAGATGGTCCTGGCTTGTCCCCTGCTGA
TGCTGAAGAAACGGGGAGAGGTGGGGGTGGTCACGGCTGAAAGGAGCAAGAGAAAGGGGAGAGGAAGATGAGGAGG
AGGATGAAGAGGGTGAGGGAGAAGCCGAGGAAGAGGAGGCCAAGGCTGATGATGAGGTGAGGATGAAGGTGGTTCT
AGCACAGTTTTTTTCCTTGTCTATAAAGTATTTAAGTCTCCTATACACAACTAACCCCGTTTAAAGAAAAAATTGCAATG
GAAGGCCATGGATTTTTTTTTTTTTTTTTTTTTAACTATACGGCGTCTTTCTTGTGTGTAATTAACTACACTACCAAAAGT
GTCTTCAAACAGCCCTGTCCTGGTGGTATTTCAACAGCCACTAACTTCACCTGGTGCAGTTTAGGGGTTGTAAATTGATG
TGGAAATTTAAAGCAGTTGTGGTTTTTCTTTTGTTTGTTTTTTGTTTGTTTTTTGTTTTTTTAAGATTTATTTATTTATTATA
TGTAAGTACACTGTAGCTGTCTTCAGACGTACCAGAAGAGGGTGTCAGATCTCATTACGGATGGTTGTGAGCCACCATG
TGGTTGCTGGGATTTGAACTCAGGACCTTCGGAAGAGCAGTCAATGCTGTTAACCGATGAGCCATCTCTCCAGCCCCCA
AAGCAGTTGTTTTTGTTTTTTGTTTTTTGGTGTAGTTTTTTGTTTTTGTTTTGTTTTTGTTTTGGTGTAGTTTATCCCCCATC
TCCAGTTGTCTGATGCAGCTCATCTGAGAATTAGTGTTGTTCTATTAGCTGAATACCATTCTGTAATGAAAAAAATTTTT
TTTAAAACATGCAACTGTTTTGTTAATATTCTGAACGAGTCTAAGTAAATACATTTTTATTAAAAAAAAAAAATGAGGG
CTGGTGAGATGGCTCAGTGGTTAAGAGCACTGACTGCTCTTCCAGAGGTCATGAATTCAAATCCCAGCAACCACATGAT
GGCTCACAACCATGCTTAATGAGAAACAAACAAAACAAAACAACCAAAACAACAACAACAAAAACCCTATGGGCCAG
AGTGAGTGGGGCCGGAGCAAAAGTTTGGGGGGGTGGAGGGGGAAAAAATTAAGGTGGAGAAATTAAAACATTCTGCC
TCTACACATATATGCATGTACTCCAGTACACCCATGTGTGCACACACACATGTGGAATAGTTGGTGTAATGTTCCTGGTT
GGTTGGGTTTTTTTTGACAGGTCTCTCTCTTCTATAGTCCTGAGAGGAGTACTGTGGAACTCACTGTACATGCTAGGCTA
ACCTTGAACTCATAACATCTGCCTGCCTCTGTCAGTTCTGGGATTAAGCTGTGTGCCACCAGGCCAGGCTGTTGTATTTG
TAACACGTGTAGGGTATATAAAATATGAGTAGACTTTAGCATATGTGTAGGGTATATTAAATATGAGTAGACATTAAAA
CCTTCATACACACCTCTTTTTGGATTAGGGATCAGTGACAGAGTATTTCCCTGGCTTGTGTAAACCCCTCAGTATCACCT
ATTCTACCTCCAAATACAAGAATTAAAACAGAACCCAGCTCAGCCAGTGCCTACCACTCCTGTTTCAGGATATGAGTTT
TTCCCCTCTGCATGCTGCCGACACCTGATATGAATATCAGATGGCTATGCTAGCCTCAGGTCCATCTCCTCTGGAAACC
AGCAGTGACTTTCTTGATCTGACTCGCTGAAGATTCTGAATAGTTTCCTAAATCTTCTAGTTATGTCTGTTCCCACTGTC
ATTCACACATCAAAAGCACTCAAGTCTTATGTAGAATCATAGAATCACGTTGACAGTTCTTAACTCGATTACCACCTGT
AAGACCATATGTGAAATATGGAAGCAAACAATTTAAAAAGTAATTTATCTTCTTTGTGAATTTATGACTCAAAAAACAA
TTCCCGAAATCAGTGCAGCTGGGCATTGTGACAGAGATCTGCCATCTCAGCGCTGCTTGAGAAGTCGCAGAGGGATCA



   

AGAGAATTCAAGGCCGGCTGGGGCTAAGGAGCAAGACCCAGAAAAAAACCCCAACCAAAAAGACTGGAGATTGAAGC
TATTTTATAAAGCCCATCAGAAGCCAAACGGGGACTATCCTGAGCACCTCTACTTTAAATGGGCGGAGTTACATAATAA
CCAAGCATAAGATTGGCAGTTGCGTTTTAAACTGTCAAACAGCTCAAAACAGTGACACAGCAAAGATCCTTCAGATGA
ATAATTAACTTATGAAAGGCTCAGTTCAGAATGGGAACTGAGAAACTGTTGGGTGAGTCTTGGCAGGGTTTCCTTTCAC
TTCCTTTACACAAAAACAGGTTTTGGGGCGGTGTGTGGTGGGAAGAGGAGAAGGGAAGAATAAGCCTGCGATGAAAA
GGGGTCTCGGCTGCCATCTTCCCTGGTGCGCTGACCTGCTCCTCTTCCTAAAAAAGGCTTGGGTGGGTGATGCGAAAGT
ACACACTGTGCACTAGCCAACCGCGGCCGGAAACTAGCTGCAGCCTCCAGACCCAAACAAAGCCAGGCAGGACCAGG
GTCAGGGTTCAGGCTGCAACCTTCCAAAGGGATGGGGGGTGGGGGGGGAAGGTGGCAGTCTTGGATCACTGAGCCGGC
CAACTGCTAGCCGGCCGGTGGGGTTAGGGTGGGGGTGGGATGGACGGTGTGGGAGTCAGGCCGCAATCGGAGCCCTAC
CCGGCTCTGCTATTTTGGTTCCCCCCCCCCCCCCCCCCCCCCCCCCCCCGCTCAGCCGGCGCCTCCTTCCTCTCTGATTGG
CTCTGGAGCGAGGCCAGGAGCCTGCGCTCTCCTTCCCCAGGAGACACTTCTGGGGAAGCAGTAGCCCTTTCTCCTCTAC
TCGCAAAGATGACGCTTGCCGTCCTGGCCCTGCGGCTGGTGGTCTGTACCCTGGCGCTTCCCATGTTTCTGCTGAACCTT
CTAGGCTTGTGGAGCTGGGTATGCAAAAAGTGCTTTCCCTACTTCCTGAAGCGATTCACCGTGATGTACAATGAGCAGA
TGGCGAGCCAAAAGCGGGAGCTCTTCAGCAATCTGCAGGAGTTCGCCGGCCCCTCGGGGAAGCTGACTCTGCTGGAGG
TGGGCTGCGGCACCGGAGCCAACTTCAAGTTCTATCCCCCCGGGTGCAGGGTCACTTGTATCGACCCCAACCCCAACTT
CGAGAAGTTCTTGTTCAAGAGCGTCGCAGAGAACCGGCAGCTGCAGTTCGAGCGCTTCGTGGTGGCAGCCGGGGAGGA
CATGCACCAGGTGACCGATGGCTCTGTGGACGTGGTGGTCTGCACCCTGGTGCTGTGCTCGGTGAAGAACCAGGAGAA
GATTCTGCGTGAGGTGTGCCGAGTGCTGAAGCCGGTGAGTGGCAGGAGTGAGGACTGGCTAGCTGCAGCTAGGAGTGA
GGGTGCTCCTATCAGTTTCGGGTGGATTCTAAACCAAAACAAACAAACAAACAAACAACAAAGCAAAACAAAACAAA
AATACCAAATGACTCCAGAAGAATTTTGCAAAAGAGAGTAAGGGCTGACAAATCAGAATCTAGAAAGTTCTAAACTGC
CAAAGGGGGAAGAGCCTGTGGAGAGTTTAGATGTCAAACTTGGTAAAGAAGCTCCCAGAAACAGCTGAGGGGTCACC
CACTCATTCAAACAAACAAAAAAAAACCTTCCAAGTCCCGGCAGGCAATGGGAAGCAGAGGCAGGTGGATCTCTGGA
AGCTCGAGGGCTCGGTTGCCAGCGATGCACAGAGACCATGTCTCCAAAATAAAACAAGCAAAATTTACAGGTCACTAA
GGATACTGGTTCTGTGTTTTGAAATGGGTCAGGGAAAAAGATGAGCAACTGGGCAGGAACCAGAGTATAAACTAAAGC
AGACAATCATGAGACAGACTGTAAGGCCGTGTTTGCTTCGGACAGTCTCAGAGACTCACAGTCTATAGTGCTGGGGGC
AGGGAGGGGGTATCTGGTAAGGACCCCCTCATACAGGAAGGGGCTTGGAAGCCTCATTGAGAAACATCAAAACATCAA
GTGAATGCACTATCTCTATTAGAGATTCATCTATAGCTACACATATGTAAAACACGTCCACCCAAGGGTGCTCTCTTTCT
CTCTCTCTCTCTCTTAAGATTTATTTGTTTTATGTATGTGAGTACACTTGTAGCTGTCCTCAGACACATCAGAAGAGGGC
ATTGGATAGCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGAACCTCTGAAAGAGGAGTCA
GTGCTCTTAACCATGTCTCCAGCACCCCCTCCCCCACCCCCCCAAGGATGATCATTAAAGAAGCATTTGCAGTACTGCA
AACTGGAAAGAGACCATGTGTGGATGGGAGCTTATCACCCTCAGGAACTCTGTAACAATTACAAACATCAAGAGCTGG
GTGTGGCAAACCACACATAGAAACCCACTGACAGTCTCAGGATCTCAGAGGGTGAGAAGGATGCGAAGGCAAGCCTG
GGCTATACACGGAGATCAAGGCCAGCCTGAATTATATAGGAAAATCTTATCAGAAATCAAAACAAACAAAAACTTTAA
AAAAATCCACCCAACAGAAAGAAACAACAAACAAACAAAGCATTCAAGACGACTGATCTCTCCAGGCTAGAAAAGAG
AAAGGTGCGGAGGAAATAATGTTAACCTGTTCACGACAAAGGTAGGAACAGGGGTTACAGCCAGGGAGCTGAACTCT
GTGCAGCCAAGAGCAACAGCCACTTTGAGCCTTTCTAGTAGTCTGAAGAAATTCTTTGTACTTGTGACTATCAGGTTAA
ATGGGTTTGTTTTGAACAAAGCTGAACTTGAAGTGTGATAATCTTAATGTTTCAGCTTATTGATTTGAGAACTTGTAGGG
AGGTGACACTGACACATATGCACACTCCCACATA:ATACAGTCATACATACACACATACACACTCACACACTGTCATAC
ACACTCACACTCTCTCACATACATACATATACTCTCACACACACACACACTCACATACATACTCATACCTCCACACACA
CACACACTCACACCTCTCACTCTCTCTCACACACATGCACACACACATACAGGCACACACACACACACACGCACACAC
ACACACACTCACATACATACTCATACCTCCACACACACACACACTCACACCTCTCACTCTCTCTCACACACATGCACAC
ACACATACAGGCACACACACACACACACACACACACACACACACACACTCTCTTGTAGTTTCCTGGGAAGAAAGCCTC
AGATGCATCAAAGGCTTAGCACTGTCTCTCCAATGCAATGACAGACCAGTTAACAACTAGTAGGTAAAGATCTTTAGCC
TGGCCTGGGGTGTACACACCCATAGCCACACCCATAGCCACACCTGGAGTGGGGTACACACCCAGAGTCTTGGTGCTG
GGGGAGGGGAACAAACAGGGGGAGTCTCAAGTCAGAGTCCACCCTGGACTACATAGCAAGTCCCCCCAACCCAATCTT
TAAAACACAATAAAGCAAACCAAAATTAAGAAAGGGACAGAGTCTTGGGGCCCAACCTGGATCCCTTCCTCCTCTGCC
TGGCAACTGGGGCTTTGCCAGGTGCTTCTTTAAGCGATTGCTAATCTCACAGATGATGCCCTGGGCTGTCTCCCTTAGCC
TCATAGAGCCAGGGCGTGGTGACAGCTGCAGTTAACCTTCCCACAGTCTCCTGAAGCCGAGGTTTACGATTTTGGAAGG
AGGTTGCAGATTCAAAGATGATAAGAAATATACAGCCAGGGCTGGAGAGATTACTCGCTCCGGTCGGCCTGCTCACTC
AGTCCCTGCTCGCTCCTGCCCAAAGATTTATTTATTAGTATATATAAGTACACTGTAGCCGTCTTCGGACTTACCACTAG
AGGGCACCAGACCTCATTACAGGTGGTTGTAAGCCACTGTCTGCTCTTCCTCAGGTCTCAAGCACCACCACACTCCACC
AAGGTCAGGCTCTTCAACATTTCCACCTCTTTGCTCCCTAGATGCTGAGGGTCCCTTCCTCATCTCTCGTTCCATGTTATA
TCCTCCTCAGCTGTCTCATGCACCCTGTGTTTTTAGCTACACAGATTTCCAAATCTTGACACCCACTCAGAGCTCCCTCT
GTTCCCCCTCCCCCACCTTCCCAAAGATCTATTTATTATTACATGTAAGTACACTGTAGCTGTCTTCACACACACCGGAA
GAGGGCGTCATATTGTGAGCCACCATGTGGTTGCTGGGATGTGAACTCAGGACCTTTGGAAAAGCAGTCAGCGCTCTTA
ACCGCCAAGCATCTCACAAGCTCATAAACATATGTCTTACTTAAATTTATCTGCTTTCTTTGTGGTAACTGCATCTCTAA
ATCTGAATTCTGTCTCAAAACTCTCCACCTTTGGGTAGCCAGGACTAGAGTGGCTTGAAAAGGGAGCTTACCAAAAAGG
GATGGGTTTCTTTCTTTATTAGAAAATGCCCAGAGGCTGTTTAATAATGCTTTGAAATAGCATTATTTCATGACCTATGT
GTTCTGCATATCAAGTCAGATTGATTCCTCTTAAGAGTGACAGCGCTCATAGGGCAGTGGTGGTGCATAGTAATGAAAT



   

AATGCAATCTTTAAAACAACTCCATTCAGTCTAGGAAGTGGCTCCTATAGATTCCTCCATTCCTTCTACATGCAGCTCTG
GTGTCTACAGAGACTTGCAGCCAGTGCCTGGGAACAATTTGTTAGTGAATTAAAAGGTTCGTGTTTTGTTTGTTTGTTTT
TTTAAAGTTTCAATGCCAGGAGCCATCCAGGAGAAGCTAAACACTAGCAGGTGATCTTCCTGAGATGGTTCTGCCATGG
ACTGTTAAAGCCATTGATTTGCTTCTTCAGGCAAGGCCCAGGAGAATTTCATTTTAGGAAAGATTCCTGCCATTAATAT
GCTTTTCCTGTTATTAAACATATATAATAATCACTAGGTATTAGCCCACCCACTTTGAGCAGATCTCTGCAGAAAAATG
AAGATATCTTGCAGTGATGCTATATAGACAAATAGATGATTTCCTAATTCTTAATGATGATCCTATAAGAATTCCTAAA
AGTATATTAGTAATTATTAAGCTCTTTTATAATAGGACTGCTATTAAGTCCTTTTTAAATTAATTATTTATTTAATGCATA
TGAGTACACTGTAGCTGTAAAGACGGTTGTGAGCCATTATGTGGTTGTTGGGAATTAAACTCAGGACATCTGGAAGAGC
AGTCAGTGCTCTTAATCACTGAGCCATCTCTCCAGCCCCAGATAATTACTCTTAATGGATATGCATGTAAACATTCTCTG
TTGTAAACTTCTTATTCAATTTATGTTTGAACTTCTAGTGAACTTTTGTAAAAGAGGGATGCTTGGAAAAACCATGAGGT
CTACTATCCTAGAAAAGGTACCAAAGGCTGGGAAGATCACATTGGGAAATAGAACATTGGAGAGCGAGCATTGGGAAT
GAGGGGAGCAGAGCATTGTCAAGTCAGAGCAGGAGGAGAGAGCAAGAGTAGAAGGAGAATGTAAAGTGGAGTATCTT
AGAAATTATAACACGAATACAAATATTTAAAGAGCAATATGCAGACTGCAGAGGGAAGGAGAAAAGGAGAAGCTACA
GAGAGGAGAAGGAGCAGGCAGGCTTCTCCTTACCATGGGGCAGAACAGATTTTATTTATTTATTTATTTATTTATTTTAG
AAAGGCAGGCTTAGTCTTATTAAAGGAACAAACCTTTCTTCTTACAGACTTGGGTTTAATTCATTTAGCATTAAAAGTAT
AGAAGCCTTTTCTTTCTCTATGCAGTAAGGGTTGGAGCTCATTTTTCATCCAGAAGGAGTGATTTCTTTCTGCACTAGTG
CTTGGTCTTTTGCTCCATACACATATGTAAGTATGGATGTGTGTGTGTGTGTGTGTATGTGTGTGTGTGTATATAAGTAT
GTAATTATGAGATAAGTATTAAGCTTGGTCCAAGTGGTTGGAATGGAGATTTAGGAATGTGTGTGCACAAATCTGCATA
TGAATTTATGGGAGTTTAATCCATATTTGCTCATGTAAAAGTTTTTCCTTCTGCGAATGTGATTCTTTTTTCCTGGGTTCA
ATAGCAGTTTATTGCTCTAAATTTCCCATAGAAAAGCAAGAAGCATTTGGAGAAGAGGGAGAAGTCTGTAGCAATTAA
TCCTTTACTTTATACCCTGCTGTTTCATGATGAGGTGCTAAATGCCAGAGAAGGCAGTTTCTGGTCTCAAAGGGACTCA
GGCAGGCCAGCCACAGTAGCAAAGTGACTTAGACTTAAGGTAGGTAAATATTTTATGATTAAGTAGCAACTCTAAATA
TCTCCTAAGACCAAGCCATGCCCCCTCCGACACTTCCCCTTCTGCTGCCTCAAGAAAAGCCACCAGGAAAGAAAAGCA
GGGGCTGGCCCTGGCAGTTCAAGGTAGAAGCCAGGTGTGGTGGTGCACACCTGTAAAGCCAGCACTAGGGATGTGGAG
GCAGGAGGATGGAGAATTCCAGGGCAGCTAGCTACACAGTTAGTTTGCCAAGTGGTGAGTTCTAGACCAACCTGGGTG
ATGTTGTGAAACTGTTTCAAAAGACAAGAAGCAACAATAACAAAGATAAAAGAGGCAGAAGGTAGACTTGTGAGATA
GCTCAGCCAGTCAGGCACCTGCCCTCAGTAGAGAGGGCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT
CTCTCTCTCTTTCTCTCTCTCTCTCTGCCTGAGAAAAGGTCTTATATAGCCCAAGCTGGCTGTCCATTTCTATTCTGTATG
CGCTCCACCTACTCAGTCCTGGTGTGGACATGAAAGAGGCCTCCTATGTATGTGTGTGTGTTGGCTGACCTTGCTCCTCC
TGCTGACAGCCCCAGAGCTAGGATTACAGGTGATACTCACCACACTGAGCTAATAGAATTGTAATAAAACTTACCCCTG
ATCAGAGTAAGGAAAAAAGCAATTATTTCCATTAGCAAAATCATAATGGATATCAAGAGACCTACAGGGAAACATAAA
CTTTCTAGTAAAAGATTTTATATCTATTAAGGATATTAAATACATATTTTTATGTGATTGGTCCTGTATTTGAGTGCACA
TGTGAGGGAGTTTGTGTGGAGGTAAGAGGACAACTGCAGGCTTGTCACTTCTCAGAGGCGGTTCCCACTCTTGATACAG
AATCACTCACTGTCTGGAACTCACCAAGTTGGCCGGGCTGAGTGGCCAGAGGGTGTTAAAGATCTACCTGTCTCTGACT
CCCCTGTACTACAATTGGTGTGCAGTTCATGTGTGTGCATGCACACATGTGTGTTTAAGGCAGTTGATGACAACTTGGG
CTACAGTAGCAAGACCCATTGTCAAAAACATTGGCAGGGGAGGGGTAGGAAGAGGTGGTTTGCCAGCCCTTTATTGGA
AATGGGCACTTTCAGAGCCATTGCTCGTGATAGTGTAAATGCCATTCAGTTTTCACAAAGGGCACTTTGAAAACTTCTA
CCAAGGCGATTTAAAAGGGACCACCCACTAGTAATTCAACATTGCTTTTTAACAATGCATCTATTTGGCAACAATTACA
GGTGCTCTCAAGATTGGTGGATGTTAATGCTTGTTACAGTGGAACACTGGGGAGAGCCTAGCAGATGGGAAGTAAAAT
AAAGATGGTTACAGATAGTGTGTGTTATAGACTTGATTTTAGAAAAACTTGCAAGTTTACATATAATAGGATAGTGGCT
GGCTTTCTTTTTGTTTCGATTTTTGTTTAAAGGGATTTATGTGCCCGTGCACACCCACATGAGCTATGTGCCCCATGTGTG
TGCAGGTCCCTCGGGTCAGAGAACACTGGATCCCTGGACCTGGGATGGTTTCAACTCCCTCTCCAACCCTTTTTTTGTTT
GTTTGGTTTCTGTTTGTTTTTTTAAGGTAGAGTCTCATGTAGCCCTAACTGGCCTCCAATTCAATGTCCTGATGAATATG
ACTTAAAACTTCTTATCCTCCTGCCTCGACCTCCCAAGTGCTGGAATTACAGTGATTTGGTATAAAAAACATCTACGTGT
TTTCTGAACTTTCTAAGACAGATGTGGCTGAGATAGTTCTGGAGCCTCACACAGAGCCTTAGCTTCTCTTTCTGACATTT
ACAAGCTGTCATGTTGGGCTCTGCTCCATCACAAGTAAAAACAGTGAGGTGCCAGGCTTGATGGCATAGCTCCTTTAAT
TCCTGCACTCAGGAGACAGAAGGAGGTGGATCTCTGTGAGTTTTTAAGGCCAGTCAGGCCCATAACAAGTTACAATGG
CTCAGTGAGACCCTGTATCAAAAATAAAGCAAAACCAGAGGAGGTAAGAAAACTAAAAAAGCAATGTTGTTTGTCTTG
AGACAGGGTCTATGTAACCCAGACTGGCTCTGAACTAACTGCAGTAACCCAGGCTGGCCTCCAGCTTACAGCAGTGCC
CCTGCCCTGTTTCCTGTGTGCTGGGATTACAGGTTTGTTCTGCTACAAATAATACTGTCAAGAGAGTGGAAGGATGTGG
AGAGAGTGGAGGGATGTGAGTGATAAGCAGAGAGGGGAGAGAACTCATACTCAGCGCTTTCACTTTCAGTATCAGGAA
TTCTTTATGACCGCAAAAATACATCTATTGCTTAGGTTGGCTGCTCCTTTTAAAAAGTTTAATACAGTGTCCCACTGTAG
CCAGGCTGGCCTGTAACTTAAGGTCATCTTCCCTTAGCCTCCCTTGTGTGCAGATTCAGGGCATGCACTCTCATACCCAG
CTAGCTCTGTATAAAATGTGACAGAATTTGAAACGACATTACCCAGATAATGCCTTACTCCATTTTAACCTACCTGTGTC
TTCTCAAAGTCAGCCTCCAGCCACTGGAATTTGAAACTTGAGGCATTTTACAAAGTGGATTTCCCAAAGACACTATCCT
TAAAATGTGTGTGTGTGTGTGTTTCTTCTCAGGGAGGGGCTTTTTACTTCATGGAACACGTGGCAGATGAACGGTCTAC
CTGGAATTACTTCTGGCAGCAGGTCCTGGATCCTGTCTGGTTCCTTTTTTTTGATGGATGCAATCTGACGAGAGAGAGCT
GGAAGACCATAGAGCAGGCCAGCTTCTCGAAGCTAAAGCTACAGCACATCCAGGCCCCCCTCTCCTGGACATTGGTGC
GGCCCCACATCTATGGCTATGCTGTGAAATAGAGTGAGGTGGTGGGAGAGATCCGGTCTGCTCCGAGCTGGTTCCAGG



   

CTTCCGTTTTAGATGTAAAATTCTCACTGGGAGGGGTGAAAATCAAATTCATCCCTACAGGTTTCTGTTTAGCCATTTTC
TATGTTGTTTCTTACTGAATCAAAACCAAATCAGAGCAGCTTTGAACTCTCCCTCCAAAGGGACCAAAGGTCTCTCATA
GGCCTTGGAAAAGGAAGCAGTGGGGGAGACTTACAGCTTGCAAACCGAATAAATAAATCCCAGAAAATGGGAAATCC
ACGGCTGACTAACACAGGAACACCTCCTTCCCTCCCCCAACCCGGTAAGAAGGAATCAGAACCCACTTGCTATCCTGGT
GTTACTAGTCTGCTTTGGCTGCCACCTGTGCTCTGGCCAGTGGCTCTCTGTCCTTTGGCTCAGGGTTTTGCCAATGGCTG
CTGCATTGTCCTGCACGCCACAGCTCGTATAAGTGCACCTGACACACCAGCGTCATCACAGAACTCCACAGAACAGAT
GGGAATTCTCTGTTTAATTTCCCATCTTATCTAGCACATACTTTGCTGAATATAATTACCGTAGGCAGTAGAAGGCCACT
ATAGTTAGGGAAATGGGTACAGTACGTGGGGAACCCTAAAAGTAATGCACGAGAGTAGTTACCAAGGACTCGGGGTGC
GGGGGGGAGGGATTCTTCTGATCAAATATCACTGGTCCTGAGTGGGTGTGGTGGTTCAGCCTTAGTCCCAGCACTCAGG
AGGCAGAGGCAGAGGGGCAGAGAGAGAGGCAGAGAGAGAGGCAGAGAGACAGAGGCAGAGACAGGTAGATATCCTT
GAGTACAGCCTGGTCTACAGATCAAGTTCCAGGACCGCCAGGGCTACACAAAGAAACCCTGTATTGAAGAAGAAGAAA
AAAATTCCACTGGTCCTGAAACAAAACCATGGATATCATTGTGTTCATACAGAGAGCAAGTCTGGGTGGGCCCAAGGG
TTTCAGCTGCATTTGTATGTATGGATCTAAACAAATGTATATTTTTCAAGATGATTTTGCAGAAGTTCTATTTTAAATGT
TGATCAATAAATTCATATTCATTTAATAAATGAAAATAAATGGTTTCTATATATGCCTGCTTGGCTGCATTTGTGTCTTA
GTGTCTCTGAGAAGGAAACTCCCACTTAGAAGATTAAGGTATTTGAGTGTAGAGATGTGTTTTTCTACAGCCAAGTTGT
ATATACAATGGATGAGGGATGTTTCTTAGTGCTGTAATCAAATCTCTGACAAGTTGTAGCCTTCCACAGCCTTGAAGCA
GGCTGATTCATACTTTGACTTTGCTGCCACTGAGTATGAGACCACCTATGTTGAAGCCGCTTAGATGGCTCTATTGTTCT
GTCACCTGCCACTGCTCTGCTCCAAGACAGTGCTACCTGCTGAGAGGCCCTTGAGCTATTCCTGGATTCAGCATCCAGC
AGATCGCCTACAGGCTGGCAACAGGCACCAATAATGGATTGGCAAGGAATGGGCCTCCCATAAGCACAGACTCTTAGT
AAACTTGGGGCCTTGAACAGAAACATGTCTTGGCCTCCATTATTTCTCTCGCTGTTTCCTTCCATACAGCTCCGGCCTCC
CACTCAAGAACCCAGTTAGTGTGGCCTCAGGCAGCTACAAGTGAGGACTGAAAGGGGAAGGTTTTATTTTGGCTTACA
GTTTGAAAGGATACATTCCATCTGATCTGGGAGGGGCTCTACCTTGCAGGAGTGGGAAGCAGCTCGTTACATTGTATCA
CAGTCAGGAGTCTGAGACCAGACTGAGACCAGGACAGAAGTGGGACCAGACTATACAACCTCAACTGACTCACTTTCT
TCACACCAAGGCCACTAAAGTCCCACAGCCTTCCAGAGCAGCTAGCTGTAAGCCCAATGCTCAGCCCTACTCGCCTGCG
GGGAGACACTTAGCATCCCAATGACACACACACAGTTAGTAGGTCTTAGTCATTTTGGAGGGATCAGAGTGGGGTGTG
AGTGTGTGGCTATGGTCTTTCTTTCTTTGCTTTCTCCCATACCCCCACTTAGAAGTGCCATGCTAGAGGCTGAACCCAGG
GCTGAGAGCATGCTACGCAAGACTACACTATTGAACCAGGCCTCAATCGTAGATTAAGAATGTTGTTCAGGGGCTTTGT
TTTGATACAGGGTCTCACTATGGAGCCTAGGCTGGCCCCAAACTCACAGAGATCCACCTGTCTCTGCCTCCTGTGTGCT
GATCAATGTCCTGTGCCACTATGGCCCATCCAGAATGAGTTCAAGGATCCTATTTGTGAATGCACAGA 
 
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
AGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 



   

GATCAAGAAGCAAGTTGGGGAGGAAAGGGTTTATTCAGCTTACACTTCCACATTGCTGTTCATCACCAAAGGAAGTCA
GGACTGGAACTCAAGCAGGTCAGAAAGCAGGAGCTGATGCAGAGGCCATGGAGGGATGTTCTTACTGGCTTGCTTCCT
CTGGCTTGCTCAGCCTGCTCTCTTACAGAACCCAAGACTGCCAGCCCAGGGATGGCACCACCCACAATGGGCCCTCTAA
CCATTGATCACTAATTAAGAAAATGCCTTACAGCTAGCTCTTATGGAGGCATTTTCTCAAGGGAGGCTCCTTTCTTGGTG
ATAACTTCAGCTTGTGTCAAGTGGACACACAAAGCCAGTCAGTACAGTCTACATTTGGTGTGTGCTTAGGGAGGATAAC
AAGGTGTGGTCCTATGACTGCGCGGTGACACATATCCTTAACCTCAGCACGCAGGAGGCAGAAGTAGACAGGTCTCTT
GTCAGTTCCAGGACAGCTGGATCTGCTGGATTCTAGGACAGCCAGGGCTATATGTCTTGAAGGCAGTGTGACACTGGA
GGTGGGCTCGGAAGTCCCTCTGTCCCCTGCTTGCCGTCTGAGGTGTGAGTTCTCAGCTGCTCCTGCTGCCATGACACCTT
CATTCTCACCAGGCCGTTGCTCAGCCATCACGGACTCTACCCCTCTGGGAACTGTACACCCAATTCAATGCTCTTTTGTC
ATAAGTGGCCTTGCTCATGGTGCTTTATCACAACAATAGAAAAGTAGCTAATGTAATTGTATATGTGGGCATGCACATA
TTCCCACACACAAACACATACACATGCACACACATGTATACACATGAGTGCACACACATGCACATACACATGCACACT
CATACGTCCCCCCACTCCCAGGCACAGACACAGAGGCACAGACACACGGTAGTAGAAGCGGTTCTTTTGTTGTTGTTTG
AGATAGGGTCTCACTATGTAACTCTGGCTGGCATAGACTCACTGTATGAAACAGACTGACCTTGAATTCAAGATGCCCC
TGCCCCTGTCCCTGCCCTGTTAGGCTTATAGGCAGTGCCACCAGGCCCAGCCTCCTAATAGCTTAATTTTTTCATAGCTC
CAAACTGGAAATAACCCAGTCACATATCAGCAAGTGATAAGAAAAACCGATGGGTGAGACAAGTAGTGAAGCAGTAA
AATGGCCCCTGATCTGTCGACTGCTTAAAAACTAATGTGGGGCAGGGGTAGTGAAAATGAAGCCGGAGGGCTCAGTGG
GTACCTGCCTCTAGCCTTGCACCCCGTGACCTGGATGACCCTGCACTGAGCTGCACTACAACACCTGAATTCCAGCGCT
CCTACAGTCATGTGGGAAGCAAAGACAGAACTGCACGAAAGCCAGTAAGTCAGCTGGTCTGTAGAAACAAGAGAGCC
CCTCCTCAGCAAGGTGGGAGGAGAGGACCCACCGCTAAACTTGTCCTTGTTCTAGGGCCCTTGGCATGTGCACTCACTC
ATGTGCACTCGTGCACACACAACTTAACATAAATGTTACCACTGTCTAAGTTCTCTTCTGTATTCGTGCTATGGAGGCCT
CCTCTCTTCTCCAAGGCAAATGTGCTGAGTCAGAGTCAGGTGGGGAAGACACTACTGTATGATCTACATATGTGAAATT
AGTTGAGAAAACGAGCCACAGTTGTTCTGGGAGGAGGGAGGAAGGAGGAGGGAGAGCAAGAAAGAGCAAAAGGACA
CTCAGAGAATGACATACTGTGTTCCTGCTGACATAGCTTCACGGGATGCATTCACACCTCAAATGTTAACTATACACAC
GAAACAGGTAAACTTTAGGTCAACTTCTACTCTCAGAGATCTTCTTAAAAAAATGGATCTAGCCGGGCGTGGTGGCGCA
CGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGC
TCCAGGACAGCCAGAGCTATAAAGAGAAACCCTGTCTCAAAAAACTAAAAAAAAAAAAAAAAAACTTAAAAAAAAAA
AAATGGATCTAGTAGGGGCTGGAGAGGCCATTCAGAGGTTAAGGGCATTTGCTGCTCTTGCCAAGGGCTCACAGCTGC
CTGGAACTCTAGTCCTAGGGGACCCGATGCCCTTGTCTGGCTCTGCAGGCACCAGGCACTCACGTGGTGCACACACATA
GAGAAAACACCCAAACATGTAAGACTAAAAAAAAAATAATAATAATCAGGAGGTATGCACAGTAGCATACTCCTTTAA
TCCCAGCACTTGGGAGGCAGAGAGAGGTGGATCTCTGTAAGTTCGAGGGCAGCCTGGTAGCTCCAGGATACTTAGGGC
TGCAGAGTGAGACTCTGTCACAAAAATACCAAAAACAAAACAAAACAAAAAAACCCCAACAACAATAGCTGGCTCCC
ATTCACACAGACGTTGTGGTTCATTGCGCTCCACAGAGACAGCCAGTGTGGGGGTGGAAGGTAAGAGCCGGTCGGGTA
CTGGGTGACCCTGTGCCTCGCGGAGGAAAATCCTCTGAGCACAGCCAAAGAAGTCAAGAGGCAAAATGTCCCTCATAC
GCATCTTTGTGCAAAGTTGCTGGAACTTGGAGAAGGGGCGGCACCTGGATGTTTGTGCCAATGCCTCAGCTCCACAGTG
TTCTCTAAGAACTCAGAGAGGCGGGGACCATGTCTGCTGAAGAGGAGGAGAAATCTGAAGACATGGCAAAGGCGGAC
AAGACTCATTACGAAAGAGAAATGAACGCCTACATGGCCGCAAAGAGGAGACCAAAAAGAAGATCAAGGAGCCAACG
CACCCAAGCGGCTTCCTTCTGCCCACTTCTTGTTCTGTTCCGAGTCCCGCTCCCAAAGCAAAGATGGTCCTGGCTTGTCC
CCTGCTGATGCTGAAGAAACGGGGAGAGGTGGGGGTGGTCACGGCTGAAAGGAGCAAGAGAAAGGGGAGAGGAAGA
TGAGGAGGAGGATGAAGAGGGTGAGGGAGAAGCCGAGGAAGAGGAGGCCAAGGCTGATGATGAGGTGAGGATGAAG
GTGGTTCTAGCACAGTTTTTTTCCTTGTCTATAAAGTATTTAAGTCTCCTATACACAACTAACCCCGTTTAAAGAAAAAA
TTGCAATGGAAGGCCATGGATTTTTTTTTTTTTTTTTTTTTAACTATACGGCGTCTTTCTTGTGTGTAATTAACTACACTA
CCAAAAGTGTCTTCAAACAGCCCTGTCCTGGTGGTATTTCAACAGCCACTAACTTCACCTGGTGCAGTTTAGGGGTTGT
AAATTGATGTGGAAATTTAAAGCAGTTGTGGTTTTTCTTTTGTTTGTTTTTTGTTTGTTTTTTGTTTTTTTAAGATTTATTT
ATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACGTACCAGAAGAGGGTGTCAGATCTCATTACGGATGGTTGTG
AGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTTCGGAAGAGCAGTCAATGCTGTTAACCGATGAGCCATCTCT
CCAGCCCCCAAAGCAGTTGTTTTTGTTTTTTGTTTTTTGGTGTAGTTTTTTGTTTTTGTTTTGTTTTTGTTTTGGTGTAGTTT
ATCCCCCATCTCCAGTTGTCTGATGCAGCTCATCTGAGAATTAGTGTTGTTCTATTAGCTGAATACCATTCTGTAATGAA
AAAAATTTTTTTTAAAACATGCAACTGTTTTGTTAATATTCTGAACGAGTCTAAGTAAATACATTTTTATTAAAAAAAAA
AAATGAGGGCTGGTGAGATGGCTCAGTGGTTAAGAGCACTGACTGCTCTTCCAGAGGTCATGAATTCAAATCCCAGCA
ACCACATGATGGCTCACAACCATGCTTAATGAGAAACAAACAAAACAAAACAACCAAAACAACAACAACAAAAACCC
TATGGGCCAGAGTGAGTGGGGCCGGAGCAAAAGTTTGGGGGGGTGGAGGGGGAAAAAATTAAGGTGGAGAAATTAAA
ACATTCTGCCTCTACACATATATGCATGTACTCCAGTACACCCATGTGTGCACACACACATGTGGAATAGTTGGTGTAA
TGTTCCTGGTTGGTTGGGTTTTTTTTGACAGGTCTCTCTCTTCTATAGTCCTGAGAGGAGTACTGTGGAACTCACTGTAC
ATGCTAGGCTAACCTTGAACTCATAACATCTGCCTGCCTCTGTCAGTTCTGGGATTAAGCTGTGTGCCACCAGGCCAGG
CTGTTGTATTTGTAACACGTGTAGGGTATATAAAATATGAGTAGACTTTAGCATATGTGTAGGGTATATTAAATATGAG
TAGACATTAAAACCTTCATACACACCTCTTTTTGGATTAGGGATCAGTGACAGAGTATTTCCCTGGCTTGTGTAAACCCC
TCAGTATCACCTATTCTACCTCCAAATACAAGAATTAAAACAGAACCCAGCTCAGCCAGTGCCTACCACTCCTGTTTCA
GGATATGAGTTTTTCCCCTCTGCATGCTGCCGACACCTGATATGAATATCAGATGGCTATGCTAGCCTCAGGTCCATCTC
CTCTGGAAACCAGCAGTGACTTTCTTGATCTGACTCGCTGAAGATTCTGAATAGTTTCCTAAATCTTCTAGTTATGTCTG



   

TTCCCACTGTCATTCACACATCAAAAGCACTCAAGTCTTATGTAGAATCATAGAATCACGTTGACAGTTCTTAACTCGAT
TACCACCTGTAAGACCATATGTGAAATATGGAAGCAAACAATTTAAAAAGTAATTTATCTTCTTTGTGAATTTATGACT
CAAAAAACAATTCCCGAAATCAGTGCAGCTGGGCATTGTGACAGAGATCTGCCATCTCAGCGCTGCTTGAGAAGTCGC
AGAGGGATCAAGAGAATTCAAGGCCGGCTGGGGCTAAGGAGCAAGACCCAGAAAAAAACCCCAACCAAAAAGACTG
GAGATTGAAGCTATTTTATAAAGCCCATCAGAAGCCAAACGGGGACTATCCTGAGCACCTCTACTTTAAATGGGCGGA
GTTACATAATAACCAAGCATAAGATTGGCAGTTGCGTTTTAAACTGTCAAACAGCTCAAAACAGTGACACAGCAAAGA
TCCTTCAGATGAATAATTAACTTATGAAAGGCTCAGTTCAGAATGGGAACTGAGAAACTGTTGGGTGAGTCTTGGCAGG
GTTTCCTTTCACTTCCTTTACACAAAAACAGGTTTTGGGGCGGTGTGTGGTGGGAAGAGGAGAAGGGAAGAATAAGCC
TGCGATGAAAAGGGGTCTCGGCTGCCATCTTCCCTGGTGCGCTGACCTGCTCCTCTTCCTAAAAAAGGCTTGGGTGGGT
GATGCGAAAGTACACACTGTGCACTAGCCAACCGCGGCCGGAAACTAGCTGCAGCCTCCAGACCCAAACAAAGCCAG
GCAGGACCAGGGTCAGGGTTCAGGCTGCAACCTTCCAAAGGGATGGGGGGTGGGGGGGGAAGGTGGCAGACTTGGAT
CACTGAGCCGGCCAACTGCTAGCCGGCCGGTGGGGTTAGGGTGGGGGTGGGACGGACGGTGTGGGAGTCAGGCCGCA
ATCGGAGCCCTACCCGGCTCTGCTATTTTGGTTCCCCCCCCCCCCCCCCCCCCCCCCCCCCCGCTCAGCCGGCGCCTCCT
TCCTCTCTGATTGGCTCTGGAGCGAGGCCAGGAGCCTCCGCTCTCCTTCCCCAGGAGACACTTCTGGGGAAGCAGTAGC
CCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTT
CGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTAT
ATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCC
TAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCT
TGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAA
AAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGA
GTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATC
TGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
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
AGCGAGGCCGGTACCCAATTCGCCCTATAGGCTTCGGACAGTCTCAGAGACTCACAGTCTATAGTGCTGGGGGCAGGG
AGGGGGTATCTGGTAAGGACCCCCTCATACAGGAAGGGGCTTGGAAGCCTCATTGAGAAACATCAAAACATCAAGTGA
ATGCACTATCTCTATTAGAGATTCATCTATAGCTACACATATGTAAAACACGTCCACCCAAGGGTGCTCTCTTTCTCTCT
CTCTCTCTTAAGATTTATTTGTTTTATGTATGTGAGTACACTTGTAGCTGTCCTCAGACACATCAGAAGAGGGCATTGGA
TAGCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGAACCTCTGAAAGAGGAGTCAGTGCTC
TTAACCATGTCTCCAGCACCCCCTCCCCCACCCCCCCAAGGATGATCATTAAAGAAGCATTTGCAGTACTGCAAACTGG
AAAGAGACCATGTGTGGATGGGAGCTTATCACCCTCAGGAACTCTGTAACAATTACAAACATCAAGAGCTGGGTGTGG
CAAACCACACATAGAAACCCACTGACAGTCTCAGGATCTCAGAGGGTGAGAAGGATGCGAAGGCAAGCCTGGGCTAT
ACACGGAGATCAAGGCCAGCCTGAATTATATAGGAAAATCTTATCAGAAATCAAAACAAACAAAAACTTTAAAAAAAT
CCACCCAACAGAAAGAAACAACAAACAAACAAAGCATTCAAGACGACTGATCTCTCCAGGCTAGAAAAGAGAAAGGT
GCGGAGGAAATAATGTTAACCTGTTCACGACAAAGGTAGGAACAGGGGTTACAGCCAGGGAGCTGAACTCTGTGCAGC
CAAGAGCAACAGCCACTTTGAGCCTTTCTAGTAGTCTGAAGAAATTCTTTGTACTTGTGACTATCAGGTTAAATGGGTTT
GTTTTGAACAAAGCTGAACTTGAAGTGTGATAATCTTAATGTTTCAGCTTATTGATTTGAGAACTTGTAGGGAGGTGAC
ACTGACACATATGCACACTCCCACATACATACAGTCATACATACACACATACACACTCACACACTGTCATACACACTCA
CACTCTCTCACATACATACATATACTCTCACACACACACACACTCACATACATACTCATACCTCCACACACACACACAC
TCACACCTCTCACTCTCTCTCACACACATGCACACACACATACAGGCACACACACACACACACGCACACACACACACA
CTCACATACATACTCATACCTCCACACACACACACACTCACACCTCTCACTCTCTCTCACACACATGCACACACACATA
CAGGCACACACACACACACACACACACACACACACACACACTCTCTTGTAGTTTCCTGGGAAGAAAGCCTCAGATGCA
TCAAAGGCTTAGCACTGTCTCTCCAATGCAATGACAGACCAGTTAACAACTAGTAGGTAAAGATCTTTAGCCTGGCCTG
GGGTGTACACACCCATAGCCACACCCATAGCCACACCTGGAGTGGGGTACACACCCAGAGTCTTGGTGCTGGGGGAGG
GGAACAAACAGGGGGAGTCTCAAGTCAGAGTCCACCCTGGACTACATAGCAAGTCCCCCCAACCCAATCTTTAAAACA
CAATAAAGCAAACCAAAATTAAGAAAGGGACAGAGTCTTGGGGCCCAACCTGGATCCCTTCCTCCTCTGCCTGGCAAC
TGGGGCTTTGCCAGGTGCTTCTTTAAGCGATTGCTAATCTCACAGATGATGCCCTGGGCTGTCTCCCTTAGCCTCATAGA



   

GCCAGGGCGTGGTGACAGCTGCAGTTAACCTTCCCACAGTCTCCTGAAGCCGAGGTTTACGATTTTGGAAGGAGGTTGC
AGATTCAAAGATGATAAGAAATATACAGCCAGGGCTGGAGAGATTACTCGCTCCGGTCGGCCTGCTCACTCAGTCCCT
GCTCGCTCCTGCCCAAAGATTTATTTATTAGTATACATAAGTACACTGTAGCCGTCTTCGGACTTACCACTAGAGGGCA
CCAGACCTCATTACAGGTGGTTGTAAGCCACTGTCTGCTCTTCCTCAGGTCTCAAGCACCACCACACTCCACCAAGGTC
AGGCTCTTCAACATTTCCACCTCTTTGCTCCCTAGATGCTGAGGGTCCCTTCCTCATCTCTCGTTCCATGTTATATCCTCC
TCAGCTGTCTCATGCACCCTGTGTTTTTAGCTACACAGATTTCCAAATCTTGACACCCACTCAGAGCTCCCTCTGTTCCC
CCTCCCCCACCTTCCCAAAGATCTATTTATTATTACATGTAAGTACACTGTAGCTGTCTTCACACACACCGGAAGAGGG
CGTCATATTGTGAGCCACCATGTGGTTGCTGGGATGTGAACTCAGGACCTTTGGAAAAGCAGTCAGCGCTCTTAACCGC
CAAGCATCTCACAAGCTCATAAACATATGTCTTACTTAAATTTATCTGCTTTCTTTGTGGTAACTGCATCTCTAAATCTG
AATTCTGTCTCAAAACTCTCCACCTTTGGGTAGCCAGGACTAGAGTGGCTTGAAAAGGGAGCTTACCAAAAAGGGATG
GGTTTCTTTCTTTATTAGAAAATGCCCAGAGGCTGTTTAATAATGCTTTGAAATAGCATTATTTCATGACCTATGTGTTC
TGCATATCAAGTCAGATTGATTCCTCTTAAGAGTGACAGCGCTCATAGGGCAGTGGTGGTGCATAGTAATGAAATAATG
CAATCTTTAAAACAACTCCATTCAGTCTAGGAAGTGGCTCCTATAGATTCCTCCATTCCTTCTACATGCAGCTCTGGTGT
CTACAGAGACTTGCAGCCAGTGCCTGGGAACAATTTGTTAGTGAATTAAAAGGTTCGTGTTTTGTTTGTTTGTTTTTTTA
AAGTTTCAATGCCAGGAGCCATCCAGGAGAAGCTAAACACTAGCAGGTGATC 
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