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Genentech ID: UNQ826 Date of Submission:  11-8-04 

Lexicon Contract Name: DNA122 Mutation Type: X  Standard Knock out  

LexVision Name: MAS219N1   Conditional  

Reference accessions:  AF356506 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS 80_________     
     Target Vector  DNA __FTV 80____________     

   Targeted ES Cell DNA __1D7____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 11+12 13+14 

Restriction Enzyme for Genomic Digest: HindIII Acc65I 

Predicted Wild-type Band (kb): 24.6 kb 13 kb 

Predicted Mutant Band (kb): 10.9 kb 10 kb 

Probe Size: 341 bp 300 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: DNA122-6 5’ Primer Name: DNA122-6 

3’ Primer Name: DNA122-18 3’ Primer Name: IRES GT 

Predicted Wild-type Band (bp): 279 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 325 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 
DNA122-11  5’ – TCTACCATCTTCCCAGATGGTC 
DNA122-12 5’ – GAGACATGCATCCTTTCTCTGG 
DNA122-13 5’ – GCCTTACTGATGTATTGCAAGG 
DNA122-14 5’ – CAGGTTTAATGGTACTGATGGG 
 
 
 
PCR Genotyping 
DNA122-6 5’ – TTCTTCCTAAGAGTCCAGAGG 
DNA122-18 5’ – CATAGGGCTGTATTTAAGGCCC 
IRES GT 5’ – CCCTAGGAATGCTCGTCAAGA 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TTCTATCCACTCCTGGCAGCTGGATCAGAACGATGCCTCTGTCCCTGCTGCTCACCTGCCTCTCCACCACAGTCACCTTG
GTGTCACCTGCGGGTAAGTCCCGTGTCAAGAATTTGGCACAATGTACTTTTGTGTTGCTGTTTGCTTTTGGGTACCAAAT
GTTAAGAACCAGATGACAGGGCCTTAAATACAGCCCTATGGTTGTGTAAAACAAACAAAAACAAAAACAAAACAAAA
ACAAAAAAAAGACAAAACAAAAACAGTCATTCAACCTACATGGATATATATACCCACCCAGAGAATTTTTGTTTCGTG
TTCCTTTAGCTTCCTGCCTGAGTGGCTAGGACTTCCAAGGACCTTTTTTCTCTACAACCTTCCTATGAGCTAAGGGGTTC
TGGGAGTATGTGTGAAAAGAAATTAGATCTCTTTCTAGGGTAAGGACGTTAGAGTTCCAACTTTAAGAATGGAAACGA
TATTTTCTTTCCTTTAGAAATGAGAGTAGAGCTTTTTCCTTAATGAGTAAAAGGGAGCAAATGTTCTGTCCCCATGAAAG
GGGCAGACCTGGATAAAGCAGGTATTAAATTTGACCTTTAAAAATATGAGTGACTTTTTGCACAGACCAAGCAACTTCT
CAGGCTTGGCATAAAACTTGCCAACGAGGATCCTTCTGGGTGTTTCTGTGTAGCTCAGTGTATGACTGGCTTAGATTGG
TTTCTCTGCAGTAACTTGGGCCACACTGACACCTTTAAATATATATATAATTTACATATGTGTGTATAGACACACACACA
CAAAGTTTGAATCCAGGCAATAGTGGCACAACCTTTAATCCCAGCACTCAGGAGGCAGAGGCAGGTAGATCTCTGTGA
GTTTGAGGCCAGCCTGGTCTACAGAGTGAGTTCTAGGACAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTTGAAA
AACAGAAACCAAGCAACAACAACAACAACTGATTGAACCCTGAGGAGATATGCGTATTACAATATCCTGGATGGGATC
CTGGGACAGGGGACATTGTAGATAGAAACTAAAACAATGTGAATGACCACAGGCTTGAGGTAATAATAATCAATGGTG
CTTCTCAGTGCTTGGAACCCAGGAAAGAAGAGGTGAACAGGGAGAAGCAGGGGACAGGACAGGGAGCTTCTAGACAC
AGCAAAGGCACAAGGGCTGAAAAAACTGTGACTTGGACAGTGTACAGGGCCTTCGAGGTACACCAGCCTCCAGGATAA
CAAGATAGGGACACAAATACGTCTGCTCAGGCCCCGTGGTTGGTCTTTGTATAAGATCCAAGCTCCTAAGTGTTCTGCT
GAGCCGCTGAGCTTTCTAGCAGGGAGGGGGACTTTGAGAGAAACATACAGGGTTGTTCTCTTTCAAGTCGCTGAGGACT
GTCTGAGCTAACTAGGATCAGTTTCTATAATGCCACATTCTTGGCTCCACACTGAGAGCAAAAAGACGATTTGACACCA
AATGGGAATTTTAAAAGAGTGTGGAAGAATGTAATGTTAGCAAATATCCAGCAACTGTGTTTGTGTGACATCTCATATA
GGGTCAATCTCTTCTTCACGCCACTGTTCCTCTACAACAGGAGGGCAACTGAACTTTCCAACAGTCTAAGAAATGACAT
TTAACTTTAAGGAAAACTTTAGAAATCATGGAATAGTCATTACGGGAGTTGTTGTCAATGCCATGAAAGGTTGAGAGTC
TAACATTTCTTGTAAAATTAGAGACAGGGAGATGAGTGAAATATTTCTATGAAGTTATAATCATCTGTGAAATTGTTCT
GGAAGCCCTGCTTGGCTGGAGAGCCATAGCCAGAGGGGTGGAGGAGACTTCCCCCTAGGAGAAGGGAGGGAATTTGA
GGACATCTCTTCAGGGAGCACTGAATTGTCAGCTGGCACTCTGCTGGGGCAGCTCGGAGGCATTTTAAAGACTTTGGAA
GGAACTCGCAAAACTTGAAGAGAAGGTGGCACAAGCAAGAATTTACAATCCTACAAATGTCATTTCCAGAAAGCACAA
TGTCCTGAACACTTTTTGCCCCAGACCGTCAAGTTATTTCCTGCCTGCTCTTGCCAAGCTGCAGAGTATTTCAAAGCAAC
TGGCCGTGTGCCTCGGGCCTTTCCCTTTCTGTGGAATGAGCTTTCCACATTCTTTATTCAGTCAGACTTCATACTGAGGC
AAGACCTGACTGCCACTTTTGCAAAGGTAACTCAAGGCCTTCCCCCTTTTTCACACACCACACACACACACACACACAC
ACACACACACACACACACACACACAACTCTCCCCGCCCTCAGGGACCATAGGCTGATATTGATCCGGGAGGGCAAGGG
GAACAGAGATGAACACAGCCTTTGAGTACCTACAACGAATGACAATGCCCTGCAGACAGGGGCATGGAGGTATGTGTG
AACGTTTTGAATTCCCCAGACAAAATCAGAGAAGGAGGAGCCCTGCTAATGAAGGGAGTCCTCCATTACGTGTCAAGT
CTCAGAAGACTTCGATCTTGATTAGCAGAATTTCCACACAACACACACACACACACACACACACACACCACACCACAC
CACACCACACCACACCACACCACACCACATCACATCACATCACATCACATCACATCACATCACATCACATCACATCACA
TCACATCACATACACACACTTTTTGTTTGACAAATCAAAATGCAAAAGCGAGGTGGATGTAGCCAGTCATTGGCACTGT
GATCTGAAACATCACCGGCTATCTCTGGGTCCTCTTTCACCCCCAGTCCTAGATCCTTGTTCCGCTTACATCAGTCTGAA
CGAGCCCTGGAGGAACACTGACCACCAGTTCGACGAGTCCCAGAATCAACCTCTTTGCGACAACCATATGAACGGGGA
GTGGTATCGCTTCACGGGGATGGCAGGAGATGCCATGCCTACCTTCTGCATACCGGAAAATCACTGTGGGACCCATGCT
CCTGTCTGGCTCAATGGCAGCCACCCCCTAGAAGAGGATGGCATTGTGCAACGCCAGGCCTGTGCCAGCTTCAAAGGA
AACTGCTGTCTGTGGAACGCCACGGTGGAAGTCAAGGCCTGCCCCAGAGGCTACTACGTGTATCGGCTGGCCAGACCC
AGCGTCTGCTTCCATGTCTACTGTGGCCGTAAGTACCCTCCTGTGCTCTCTTCCCTCC 
 
Genomic Locus:  (The deleted sequence represents nt10,972-14,176-in the sequence below.  KOS80 used to generate the TV 
represents nt 6562-16433 in the sequence below.) 
 
 
GCTTGTTAGGAAAAGAATTACATGTTGAAAACCGTAGGCCCAGGAACTGAACCCGAGTGTGTCCTGCCCCCAAGCTTCC
CTTCCTGATAAATGTTTATATCCCGTTTCCCTCTGTTGAGTTCATTTGTGAGTAGTTATTTCTGAAAACGAAGTCACCTG
GATCTAGAATAACAGTAGAAATACCAGCGGCGGGGGCTGCAGAGATGGCTCAGCGGTTAAGAGCACTGACTGCTCTTC
CAAAGGTCTTGAGTTCAATTCCCAGCAACCACACGGTGGCTCACAGCCATCTGTAATGAGATGGGATGCCCTCTTCTGG
TGTGTCTGAAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATCTTTAAAAAAGAAAAGGAAAGGGAAGGGA
AGGGGAAGGGGGAGAGGGAAGGGAAAGGAAAGAAGAGAAAAGAAGTATTCTTGCGCATAGGTAACAGAGGCCGGGG
AGTATTGCAAGTTCAAGGTCATCCTGATGTACACAGAGACTTGCTTGGGCTGGTGGGAGGGGCTGAGGGGGTGGCACT
GCCCCAGAGAGCTCTGCTTTGTACACGCTCACTGGGGCTCTGCATGACTGCGGTGTTAGTCTGGAACACAGTGGCAGCT
CTTCATTATCTTGTACTCGTAGCTTTAATGCTGTGTCTGTCCTGTGTCCCTGCTCCACTGGACTTCCAGAGTATTGTTACT
GCCCCCAAGTGACAAGTTATGACATAGCAGTAGTAACCAGTTTGGTCACACCTCTGACCAGAAACATCAGCCGGTTAA
ATGTACATAATTCCTTAGGCTAAATATTGGCTTACCTAACTAGCATCTCTAATTAGCACCATGAGCTAAATGACTGTTAA



   

GCAACATCTAAACACTTCAGGATCATTACAATGACACACTACATTCATTCTCAGCCTGAAGAATCTTTGTAAGACAGCA
AATTCCTTGAAAGAAGAAGATCTGGTGAGTCCAGGCATGCTAGCACATACCTGCAATCATCCCAGCTTCAGTCGTGGTA
GAGGAGACAATAACACTCTGGTGGGCTACAGTACAATACCACGAAGCACTGGAAATGAATAGACTCTGGCCGAGAAA
GAGCAACCAAAGCCTGGAACAGGGCAAGTGTTCGTAGTCCCGGCTGCCTGCGGGGATGAGGGAAGAGGATAGCTTGA
GCCCAGGGAAACACAAAGGCAAACAACATTTAAGAAATAACTAAATATGTAACACAGCATGTGGGTCTGTCTATGAAT
GCTTATTGTATTGAGTCTAACCAACAGTGAATTATCAACCAGCAGTTAATAAATGTCTTTAGAATACTACTATTGAGGA
CTAATGGCTAATTTCTCCTTTGTGTTGTAGGAATATGTTTATCCAGAAGCCAGAGACAGACAATACTTATTATTTTTCCA
TAAAGGAGCCAAAAAGTCACGTTTCGACCTAGAGAAATACAATCAGCTCAAGGATGCAATTGCTCAGGTAAGTCCTAT
GAGAATTAAACGAGCCCAGCCCTGTCTTCAATAGCATTGTTATCGTTGATAACCGTGGTCCTGCAATCGGGCAGGCGGA
GGGAAGGAGACGGCGACCGTTTCCAGTATAAAGGTGGTTAATTAAAACTTTATTTAGCTAAAAGGTTGTTTTTTGGTTT
TTTAAGGGGGTTGGCTTCCTGTTAGAAGGATATATTTCTGTTTGTTTGTTTGTTTGTTTGTTTGTTTTAAGGCAGTGGCCT
CTGTGACCCAGGCTATCCTTGAACTCACTGTATAGCAGTTGGGAATGAATCAAACTCCTGGTCCTCCTGCCTCCACCTTC
CTTTAGGATTGACTCCACCGAAGGTTTAGGAGATGCTGAGGGTTGAGGTGAGAACCCCAGGCTTGCTGGGCAAGTGCT
CTGTTGGCAGAGCTGCCCCCCGGCTGGCTTTGCTGTTTGTGGTTGAAGAGACAGGTCTGGATGCCCGCCTTAGGCTGGC
CTGTGACTCCAGGTGACACTCCAACCTCAGCCTCTCAGGCACCTGTACACTGTGTGCCCTCACCGTGATGAAAATGGTG
AGCCCCAGCTGTGCTGTTGACACAAACACACTGGAATTTTTAGAGCTATTTTTTTTTTCCTTTTTTCATAGTCAGTTCTTC
AGACCCTTTTTTTTTTCTGTTTTCTTGTTGTTTTCCTCTTCTATTCTCTCTACAATGACTGATCCAAAGTCTTTCCAAGTCA
ACTGGATGGACGCTAAAGCCAAAAGCAAACTGCACTGTGGGAGAGCCGAGGAGGGCTGGGCAGGGTACTCGTGAGGT
CATTCCGGGGGATGCGTTTTAAAGACACGCTTCCTTTCCACAGAAGCCCCTCTTTCAAACTCCTGCAGTCCCTTTAATTT
GGGTGACTAAATCCTCATTTGTTCCCCATAGTCTTGAGATTGCAGAGGTTTTCAACAGTTACCAGAAGGCCTTTCTTCCT
TAGAGTGTTTGGCTGCCCTTCTCTGGTGTGTTTGTGTGTGTGTGTGTGTGTGGTATACGTGTGTGTCTGTGTCTGTGTGGT
GTGAGTATGTGTATGTCCATGTCTCTCTGTGGTGTGTGTGTGTCTGTTGGTGGGGAAGGTTGTGGTATGTGAGTGTATGT
CCATTTATGTGTGTTTTGTGTGTTTATCTGTGTAATGTATTTGTGTCCATGTCTGTGTGAATGTGTTTGTATGTGTGTCTCT
GTCTCTCTGTATGTGTCTGTGTGTGTGGTACATATGTATGTGTCTGTGTGAGTGTGTCCGTGTGTTTGTGAGCATATGAG
TGTGTGTGTCTGTGTGTGGTACATATGTTTGTGTGTCTCTGTGTGTGTGTGTACATCTATGTGTAAATGAGTGTGTGTGT
AATCTGTGCATGTCTTATGTGTGTTTGTAAGTGTGCATGATCATGTACATGTGAGTATGTGTAGTGTGTGTGTAAGTGCA
CATTGCCTTCTGTGGCTGTGCATGAGGTCATTCTGAGCCACAGGTAATACTGACCAGTCATCTCTAGTCCAGTACAAAT
AGAGGAACGTTAGCCCCACCCATGCTAATTAATACAACTACTTAAGGATGAGACCCAAGCATGTGACAGGCTCTAAAG
ATGCTTCAGTTGACTGCACATCTCCCTTTAATGCTGTTGTAGCAGTGTTAGACTCACACCTGTAATCCTAACCCTGAAGT
CTGAGATAGGACGGCTTCTATGAGTTTGAGGTTAACCTAGGCTACAGAGTGAGACTATCTCAAAAGTCAACAACAAAG
CCAAGCAGTGGTACACACCTTTAACCCCAGCATTCAGGAGGCAGAGGCAGGCAGATCTCTTGAGTTCAAGACCAGCCT
GGTGTACAGAGTGAGCTCCAGGACAACCAGGGCTACATAGAAAAACCCTATCTTAAAAAAAGAAAGAGAGAGAGAGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAAGAGAGAGAGAGAGGAAGAAAGAAGAAAGAAAAGAAAAGAA
AAAAGGAAAAAACAACAAAAATTCAATGACTGAGTAAAATAACTTAAATAGATATTGAATGAATAAATAATCTTAAAT
GCCAGAGATTAAGACTGTCTCCTCCTAAAGGCTTATGGAGACATGCTGTCACGTATGTCTGAGATGGCCCCTGCATCCT
TAGGCTGGGCTCCTTATATCCCCTGGGCAGGTCTTTGCTGAGACTGGGTGGGCAGCTCTGCCTTGGGCTAAAGTCTTAG
GGTTTTCAGAGTCCCTGAGAGGATGGTAAGAAAGGAGAGTGGTTGCCTGTCTCAGTAGGCACTGATGTTGCTGTGGGCT
TCGTTGGCTGCCCTTCCTCACCCGTTGTTTCTATTTTAGGCAGAAATGGATCTTAAGAGACTGAGAGACCCATTACAAGT
ACACCTGCCCCTCCGACAGATCGGAGAAAAGGAATGATCCGAGATGACCGTGAATCCCGGCAGAGAGTGCGCCTGTTT
GTAACTCACGCCGTTTTAATTAAAGCATGGCAGGTGGAGGCTGGGGTAGAGGGTTTTTACCTTTAATTCTAAAAACAAA
ACACAAAAAGGATCTTAGGGAATAAAGGGATCTTAAATGCTGAGGATCCAGCATCATGGAATCCAAGTGCAAAGGGCT
TAGCGAGTCTTGTCTTAAGCATCTCCATTTCGGATGAGAGTGAAGACTCCGTCGCAGCTGGGCGGAGGATGTTGGGTGT
TTGCTTCTTGCATCTTTGCAGGGTCTGCGGAACACTAACACACCAGCACCCCACTCAGCTCCAGGTTTTTGTTTTTGTTTT
TTAATTTAAAGTTTCTTATTTTTGACATAGGAATAAATAAGTGTATAAGAAAATCAAATCTTCTGATTCATGAATGGCA
GAGTCTGGGCCAGTGCGGCTAGCCTTCATTTTAAGCTGGACCTGGCCTTCATTTTAAGCTGGACCCGGTCTCTGCAAAG
GTACCAGAATCTCTCGGCCCTGCACCCCTTTTCTGACCACCTACCTACCTGCAGATCCTGGTTGGTTGGTCACACTGCTT
TTAACCACATAATCATTGGAATTAAGTTATGATTGTTTGATGATTGACACTTGGATTATCTCTTAATGAGATCTCATGTC
TATCTCCCCGGGGCTCTGAATCAATGTCTAGAAGTCACTGGCAATACTGCATGAGGGTTTTTGTTGTATTTTTTTCCTTTT
TTTTTTTCTTTTGGTTTTTTTTTTTTTTTTTTTTTACTAATTAGTCTTGAGAGGAGGAAAAATTCCTTCCTTTATATACTGA
TCCCATTGATAACCCCCACTTCCTGCACACCACGGATCAGAAGGCCCGTGCTCATCCATATTACCAAAAGAGGAGGATG
TAAGGTTTACAGATCGGCTAAAAATCAGGCTCCGAGTCTATTTCAGACCAAGAGACTCTGGGTTAATCTAACACACACG
TCATCATGTGCTCTCACAACTCCACCACCCCAGCTGCTGGAAATCAAGGGCGGATCTCAAAGGCTGCAGCTATCTTTTT
ACCAGGAATATCTTCCTATGGCTTCCTTTAGCCTGTCTTCTCCACCCCGTTTATTTTTATCTTAAACAGAGAGACAGGAG
AATTACTCTTACACTCTGATAGAGTGTTTTCTACCATCTTCCCAGATGGTCCCTGCGCTCGAAGTCAAAGCACTCTGCCT
AGTGGCCTGTTTTTAACTGTTCTGGGGACAGGATGGCAAGGAGGACGGGGGCTTGCCACACGACCGATTGATTGGGTG
TTTGGTTTTGGTTTGCTTCCTTCCCATGATTCACCCCGCCTCATGGGACAAGGAGTTTCTTTTTCCTCCTCCTTTGGGGAT
CATTGTATATGAAAGAAAACCTTTGAATGACAAACCCAGACTCTAGGTGCCTTGCAGAGGTTGAAGGCCAGCCACGCC
ACTGCTTCCACCACCAGCCGCCACTGGCCTGCCAGAGAAAGGATGCATGTCTCGGTCCCCAGCCCGCCTCCTCCTTCCT
TCCTGTCCTTCAACCTCTCCCCTGTTTCTTTTCCTTGTGCAGATTATTTTTAAGCCATCTATCCTGTTTGTGTGCAGGGTTC



   

TTAAGAAGGCATGGCACAGTGCAATGAGCAAATCCTCTGAGTGTGGGAGGCGGGGGGTGGGCGAGCAAGATGTTGGA
CACGTGTACAATCCTGTATCATTTATGAAATATGTATAAAAAGCAATGTACCTTCCGGAACAATAAATACTTATTCAAT
TTTTGAATCATGGCATCTCGTTCTTTACAACAAAGCCAGAAAGATCCTGCCTTTCCTGTGATTGTAGCTGGGAAGATTTT
TCTGTCTAAAGTTTTATCTTATATAGGCTAGGTATGGTGGCACACACATTTAATCCTAGTATTCACTCTGGAGGCAGAGG
GGCAGAGGGGCAGAGGGGCAGAGGGGCAGAGGGCCAGAGGGCCAGAGGGGAAGAGGGGCAGAGAGGCAGAGAAGC
AGAGAGGTAGAGGCAGAGGCAGAGGCAGAGGCAGAGGCAGGTGGATCTCTGTGAGTTCTAGACCAGCAAGAGCTACA
CAGTCAGAGCCTGTCTCAAAAAACAAAGCTGGAAAGATGGCTCAGCAGGTAAGAGCACCGACTGCTCTTCCAGAGGTC
CTGAGTTCAATTCTCAGCAACCACATGGTGGCTTACAGCCATCTGTAATGGGATCCGGTGCCCTCTTCTGGTGTGTCTGG
AGACAGACGGTGTACATGCAAACATAAAGTAAACCTAAACAAACAACAACAACAAAAACCCAGACACAACAAAAATA
AATCAAAGTAGATTTTATAGAAATAACAATATCAAAGCAAACTTTCTTGCTAGAGCCTGTATATCACTAATTCTTCCCA
AACATGAATAGATATTCCCAAGTTTTCAGAGCCACCAAGAGGTCAAGTGGCCTCTATAGCCAGTATAAAGCTGCACTG
AAACTGGTGTCCTCGCCCTTTAATGTATAGGGAAGAAAACAAAATCACTTCTATGTCATTCTGCCTTGATTACCTGGTAC
TCCAGAAAGCTGCTCTAAGATAAACCAAAGTAAATATTCACTATTTCAGAAACTGAATCAAATTTATAATGATCACTAA
ATAGGAATTACCATGGGGAACCACATTGTCAAAGGGTGCATCTGACAACAACACCAACACAACAACAACAACATGGTG
TCTGGCCCCTCTGGTAAAGAGCCTGCAGAGCCATTGTCCTTCCCTGCAGCTTACAGAGCCTCGTGGGATACCTCTGAGG
TAAGAGGAGTGTAAAGTAGGGAAGGGTGAAACTGTTTCACCATTGACTGTGTGCAACATTCTGTTCAACTTTGCCTGGG
GGATCTGAGGCAGATGAAGGGCAAACTGTGGTTGGGCTTCTCCTCTCGAAAAGGGCGAGCAGTTGTTCTTTCTGCAAAT
GCCTGTGCTGTTTCTGCAAATGCCTGTGCTGTCTGTAAGATGTGGGTGTAACATCTACCTCGGTAGAGGTTCATGGGAA
ATGATGGAGACAATGGATGAGCTCTGTTACTTCACAAAGTATCCACTAAGTAGTAGATACCAGTGTTACACGGTGCTTC
ACAAAGTATCCACTAAGTAGTAGATACCAGTTGAAAGCAAAGGTAAACAGAACGGCCATAAGACTCAGCAATTCCACT
TCTAGGTATGTGTCAGAAAGAACCTGAGGATTCAGATGACTGCGTTATTCAGTTCAGCCAAAGGGCAGAAAAAAATGC
CAAGTGTCCCTCAGCGCGCTTCTACAGATAGAGTGGCAACAGATGGCTGGATGTGACCGTGAAAGACAGAAGTTCTGA
CATGCTAGAACATGGATGAACTGTGACGATCACATGCTAAATGGAAAAAAGTCATTAAAATCATTATGGTTCCACTTGT
GTGAAATATCTAATCAAATTCACAGAAGTATAAATGATAGTTTGCAGGGAGATTTTTATGTTAGGGATAGTTGTTGTAT
TTAAAGCTGCGAATTTTCACTAAAGACAGACTGAGCAGTGCCGATCTGTCACTGGGTGTGGCAATGCAGTTTGGCTGAG
GGGACTTGCTGAGGCCAGCAGAGGGTCCTCAGAGAGGATCTGCACCTCCCAGAAGGTTGTGGAACTGAACGTTCTTCT
ACCTCTGTGCGCGCATTCTGTTGAGATGGTGGTCCAGAGGAGCCATTGCTCTGGAGAAAGAACAGGAAGAGAGGAGGC
TAGATCCCAGGTAGGCCTTTAACTCCAGTGACACGTCCCAGCTATAACTGTTTGTCTCTTTCTTCATTCATGTCTATGCA
TCTTATTTAATGACCCACTGAGTAGTTTAAACAAGGGCCATCTGCGTGACCACAGAGCCGCCCAAGAGAGCCTGGTGAT
GTCGGTGACGTCCCCTCTCCCAGAATCTATCAGCAGCCAATAGTTCAGCAGCAAGGGATAGGGTCTCATGAGCCCCTCC
CCCACCCGTGACAGATTGTTGACAGGGCCAGCCTTGTGCAGGTCAGTGACGGTAACCATGGTTGTTAAGTTCACGATTG
GAATTGTTTCAAGTCTAAATGGCATTTTGAAGCCTGTCACCCTGTCTTCTGGCTCTCACACACTTCTTGCCCCCTCTTCCT
TACAGGAAAGTGACATAAATGTCACTGATTTTTTTTCCCAACACCAACCATCTTTCCTTTTCTTTCCCCTAATAAGTCAC
ATACCATGTATGCCTTCCATAAAGCACCTTTGGAGTCAATTCCTTGGGATCATACTGAATGTTAAGTTACCTGCTTTATA
TGTTCGCATTTGCATGTCATTTGCATATGCTTTATAAGCGTGGCCCATGCTAAACACGGCCCTCTCCTTCAAACATCTCT
GCTCCTGTGTCTTGGACTTCCCTCTTCAAGGCCACAGTTTCCTAGTCTTCTTTGCAGTCTCCTGCCAGTGACCACATATTA
AGTGTTAACTTCCCACCATGCTCTATCTAACCTGGGGCACACTTCCCTTGGACAATCTTGCCCACTCCCCCAAATCAGGT
ACCATTTATATGTTGAAGGCTGTCCCAGTATGGTTCTGAGGTCTCTCTAGAGCAGCAAGCTGGTTTCCTTTCCTCCCTGA
CTGTATTGCCCTATGTATGGTAAGTTTCTTCCCTGTCACCAGGGTATTTGGGGGCTTAAATCCTAAGGACACATACTTTA
GGAGACTTGAAAATACAAACAAGTGCTAACACTAACAATGGGGGAGAGGGCACTAAATGATACAATAAAGAAGCAAT
TAACCAAATCTGAAACACAGAACACTCTATAAGTGGCTGATTAGATGACTGGCCAATAGTATAAAAGAGGCAGGATGA
TGTAGACGTTTAAGTGACACCTCAAAATGCAGTCTACAGTAAAAGTCTTGCTCAATCCTGATTCAAACTAGCAATACAA
ATGAACGTTTGAAACTATTGGAAAAGCTAAACACAGATAGGACATCAAATGCCGAAGAATTATTCCTGCTTTCCATAAC
TGTAATAACAGCCTCGTGGTGACATAAATAAGAGAGACCACCTCTTAGGGATGTACCGTGGAATGTGAACAAAATAAA
ATAAAAAAATCAAGAAGATGTCAGTGGGCTTCGCAGCTGGGTGTTCACCCTCCTTCTTCTGTCCTGTATATTTTTAAAGG
CAGGTCAACTAAAAGGGAAAAAACCCGACAAGAGTGGGGGAGGGGTATCCTGGCATCCCCGGGATTCTTGTTTATAGA
ACCAAAGGGCTATCTGGTGCAAGTCCTTGACTCCAGCAATCAATCTTGGCCACAAGCCTGGGTTTATCTCAGGCACACG
TCCTTTGTTTTTTCAAACACATATAAAGCACTGGAATGTCTTCTCAGGGACAGGAAACAGTGAGGCTTGTTTTTTTTTGT
TGTTGTTAAAAGCAACAGCAGCATTGCCCAGCTATGGAGTCCCACGTCATCCATCACTGCTGTCAAACTACAACTTAAG
ACCCTAGTGGTCAAGCTGCCTGGGTCCTAACGGGGAGAAAGAAACAAAGTTAGATCCGTGCGACTCCTTGTTCACCTGT
AGCTCCTGCAGATCCCACTTCTGTTTACCGTCACAATCTAGAAATTAACAATCTAGTAATAAGGACTAATAGTTTCTGG
AAATGGAGCCCTTAGAAGAAAGAAGCCACAATCATTTGGGAAAAGTGCTTAAGACCTTTTTTTTTTTTTAATGTAAGGG
CTGCCTTCCCCAAACATGCTTCTTGTCCCAGTTGCTAGAGATGTGGTTACTCAGAGAACAAACTCAGGTATGGAAGGGA
CAGAAGGGACGTGGGGATAAGCTCTGATTTGAGGCTCTAAAAGTTGGATTGGGTGAGAGAATGTATTTCCCTCAGACC
TATTTAAAATAGATCTTGACATATGTTTAGCCCACCCTGCTGATTGACCCCATTCCATTGCCTTTTTACCATAATTTCTGG
TTCTGGGTGCCCACAGCCAGAGACCTTTGACCCCCATGTCTGAAGTTACTACACCCAGGCCTGGTGACGTCTAGTGAGC
TGGTCCCCATGGTCCTCCTCTTTGGTCTGGGATTTTGTTAATTAATGGGTAGTTCCAAATTTTGGGAAGTTCCTGCTATC
ATTTTAGTGTGAGAACTGGATAAATAAATAACCCCCAATACCCCATGGAAAAGAAACCCAGCACGGAAACACCAGGCA
TCACTGCTGGGTTGGTAATGCCCGAGTGAAGGTTTGTCCCTTCAGAAACTCTGAGACTGGAGACCAGAATAAGGAAAA



   

TCTAGGAACTTCTTCAAGAGAATACCAGCCCCTCCCAGGCCCCTCCCTATCTCCTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGCCTGTGTGCATGTGTGTGTGTCTGGGTATGTGTTTTTCTGCGTGTCTGT
GTATGTGTGTCTGTGTCTATGTGTGTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATTTCTGTGTGTT
TCTCTGTGTGTATGTGTGTGTGTTCTTGTTATCTCCTGGACCATCAGACTGAGACATTTCTCCAGTACCCAGTTCCACGG
TGTGGCTTGACTCGCTCTGGCTGAAGGAGGCTGCACAATGCCATGGCTGCCACATCAGGAAGTCAGTTCCTAGAAGTCA
CAAAACAAGATTTGACGTGAGGGGATGTCCCTAAGTGAGAGTTCCCTTCTGGATAAGATACCGAAGGCTCCGTTACAG
GCAGTTCTTGGGGGGTGGAGGGGGGACACACACACAATAGGAGGATGAGGCATGGAGAGGGTTTTTTTGTTTTTTGTTT
CCTCTAAAGACCCGTATCAGTAAAATACTGCTGGGGAAGGTGAGGAGCAAGGCCTCTATCTGGAGTCAAGGCCAGAGC
GTTATCCCACTCACCGTCTTCCGCTGTCCCACGAGGTCCCAGCCAGCGCGGATACAGATATTCTTCCTAAGAGTCCAGA
GGGATATTCTCCCCTAAGTGCTTGAGAGAACAACGGAGAACTGTTGTTACACCGGGAATCTTCTATCCACTCCTGGCAG
CTGGATCAGAACGATGCCTCTGTCCCTGCTGCTCACCTGCCTCTCCACCACAGTCACCTTGGTGTCACCTGCGGGTAAGT
CCCGTGTCAAGAATTTGGCACAATGTACTTTTGTGTTGCTGTTTGCTTTTGGGTACCAAATGTTAAGAACCAGATGACAG
GGCCTTAAATACAGCCCTATGGTTGTGTAAAACAAACAAAAACAAAAACAAAACAAAAACAAAAAAAAGACAAAACA
AAAACAGTCATTCAACCTACATGGATATATATACCCACCCAGAGAATTTTTGTTTCGTGTTCCTTTAGCTTCCTGCCTGA
GTGGCTAGGACTTCCAAGGACCTTTTTTCTCTACAACCTTCCTATGAGCTAAGGGGTTCTGGGAGTATGTGTGAAAAGA
AATTAGATCTCTTTCTAGGGTAAGGACGTTAGAGTTCCAACTTTAAGAATGGAAACGATATTTTCTTTCCTTTAGAAATG
AGAGTAGAGCTTTTTCCTTAATGAGTAAAAGGGAGCAAATGTTCTGTCCCCATGAAAGGGGCAGACCTGGATAAAGCA
GGTATTAAATTTGACCTTTAAAAATATGAGTGACTTTTTGCACAGACCAAGCAACTTCTCAGGCTTGGCATAAAACTTG
CCAACGAGGATCCTTCTGGGTGTTTCTGTGTAGCTCAGTGTATGACTGGCTTAGATTGGTTTCTCTGCAGTAACTTGGGC
CACACTGACACCTTTAAATATATATATAATTTACATATGTGTGTATAGACACACACACACAAAGTTTGAATCCAGGCAA
TAGTGGCACAACCTTTAATCCCAGCACTCAGGAGGCAGAGGCAGGTAGATCTCTGTGAGTTTGAGGCCAGCCTGGTCTA
CAGAGTGAGTTCTAGGACAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTTGAAAAACAGAAACCAAGCAACAAC
AACAACAACTGATTGAACCCTGAGGAGATATGCGTATTACAATATCCTGGATGGGATCCTGGGACAGGGGACATTGTA
GATAGAAACTAAAACAATGTGAATGACCACAGGCTTGAGGTAATAATAATCAATGGTGCTTCTCAGTGCTTGGAACCC
AGGAAAGAAGAGGTGAACAGGGAGAAGCAGGGGACAGGACAGGGAGCTTCTAGACACAGCAAAGGCACAAGGGCTG
AAAAAACTGTGACTTGGACAGTGTACAGGGCCTTCGAGGTACACCAGCCTCCAGGATAACAAGATAGGGACACAAATA
CGTCTGCTCAGGCCCCGTGGTTGGTCTTTGTATAAGATCCAAGCTCCTAAGTGTTCTGCTGAGCCGCTGAGCTTTCTAGC
AGGGAGGGGGACTTTGAGAGAAACATACAGGGTTGTTCTCTTTCAAGTCGCTGAGGACTGTCTGAGCTAACTAGGATC
AGTTTCTATAATGCCACATTCTTGGCTCCACACTGAGAGCAAAAAGACGATTTGACACCAAATGGGAATTTTAAAAGAG
TGTGGAAGAATGTAATGTTAGCAAATATCCAGCAACTGTGTTTGTGTGACATCTCATATAGGGTCAATCTCTTCTTCACG
CCACTGTTCCTCTACAACAGGAGGGCAACTGAACTTTCCAACAGTCTAAGAAATGACATTTAACTTTAAGGAAAACTTT
AGAAATCATGGAATAGTCATTACGGGAGTTGTTGTCAATGCCATGAAAGGTTGAGAGTCTAACATTTCTTGTAAAATTA
GAGACAGGGAGATGAGTGAAATATTTCTATGAAGTTATAATCATCTGTGAAATTGTTCTGGAAGCCCTGCTTGGCTGGA
GAGCCATAGCCAGAGGGGTGGAGGAGACTTCCCCCTAGGAGAAGGGAGGGAATTTGAGGACATCTCTTCAGGGAGCA
CTGAATTGTCAGCTGGCACTCTGCTGGGGCAGCTCGGAGGCATTTTAAAGACTTTGGAAGGAACTCGCAAAACTTGAA
GAGAAGGTGGCACAAGCAAGAATTTACAATCCTACAAATGTCATTTCCAGAAAGCACAATGTCCTGAACACTTTTTGCC
CCAGACCGTCAAGTTATTTCCTGCCTGCTCTTGCCAAGCTGCAGAGTATTTCAAAGCAACTGGCCGTGTGCCTCGGGCC
TTTCCCTTTCTGTGGAATGAGCTTTCCACATTCTTTATTCAGTCAGACTTCATACTGAGGCAAGACCTGACTGCCACTTTT
GCAAAGGTAACTCAAGGCCTTCCCCCTTTTTCACACACCACACACACACACACACACACACACACACACACACACACA
CACACAACTCTCCCCGCCCTCAGGGACCATAGGCTGATATTGATCCGGGAGGGCAAGGGGAACAGAGATGAACACAGC
CTTTGAGTACCTACAACGAATGACAATGCCCTGCAGACAGGGGCATGGAGGTATGTGTGAACGTTTTGAATTCCCCAGA
CAAAATCAGAGAAGGAGGAGCCCTGCTAATGAAGGGAGTCCTCCATTACGTGTCAAGTCTCAGAAGACTTCGATCTTG
ATTAGCAGAATTTCCACACAACACACACACACACACACACACACACACCACACCACACCACACCACACCACACCACAC
CACACCACATCACATCACATCACATCACATCACATCACATCACATCACATCACATCACATCACATCACATACACACACT
TTTTGTTTGACAAATCAAAATGCAAAAGCGAGGTGGATGTAGCCAGTCATTGGCACTGTGATCTGAAACATCACCGGCT
ATCTCTGGGTCCTCTTTCACCCCCAGTCCTAGATCCTTGTTCCGCTTACATCAGTCTGAACGAGCCCTGGAGGAACACTG
ACCACCAGTTCGACGAGTCCCAGAATCAACCTCTTTGCGACAACCATATGAACGGGGAGTGGTATCGCTTCACGGGGA
TGGCAGGAGATGCCATGCCTACCTTCTGCATACCGGAAAATCACTGTGGGACCCATGCTCCTGTCTGGCTCAATGGCAG
CCACCCCCTAGAAGAGGATGGCATTGTGCAACGCCAGGCCTGTGCCAGCTTCAAAGGAAACTGCTGTCTGTGGAACGC
CACGGTGGAAGTCAAGGCCTGCCCCAGAGGCTACTACGTGTATCGGCTGGCCAGACCCAGCGTCTGCTTCCATGTCTAC
TGTGGCCGTAAGTACCCTCCTGTGCTCTCTTCCCTCCCCAGCAAGCCCACAGATGGAGTTAAAGAGAAAGGCACCGTAT
GAAAGCCAGTTATTGTGATGCTTATTTCTTCATTAAAAGAAAAGAAATTAAAACATTACAAGATTAGAAGTGATGGATT
TTCACCTTCCTGAGTATGGAAGAGCCCTCAGTAATCTACCTGTGTAGTGATGACCAATGGGTGAACAGATAGATGCCCA
GACATCCACACGGTAGCTTTGTGCTTGCTTTTGATGCTTTTTAGGCATGATATATAACGGGAAGAGGCAACTTAGTGTC
AATAATACTTAGAAGCGAATTACTACATCACCAATGCCATCAAAATCTGGGGACTTCGTAAACACCTTTAAACAGTAAA
GCTCAAACGCAGAGCCCATAGAAGCTGGTGTTCCCAGCTCCTGTGCATACTCTGGAGAGACCACAGTTGAGCATGACC
AGGTTCATGTGCACTAATGTGTTTAGTTTGCTGAAGTCCTCTGGTCACCATGGGCCTGAGGTCTGTAGCTGCGAATTGGT
TATTTGAATGGACCAAACTGCCCATGAGCAGCTGGTCTTACTCCATTGATGATACAGTCCCTGAGCCATGAGAAATGTC
AGGAACATGTGGCCCATGCCTGCATTCACGAGACAACTCAAAAGACAGGGTCCTCTGAGCCTCACCACTCACAGAAGG



   

TAACTGTTGTCCTTCCATAGATTTCTATGACATCTGTGATGAGGATTGTCACGGCAACTGCCTGGATACCACCGAGTGTG
CATGCTCTCCAGGAACCTCGCTGGGCCCAGATGGGCAGACTTGCTTTGGTAAGAACTAGTCACAGGGCAGAAATGGTC
CCTCGGGATCGATGAGACATCCCAGTGAATCTCTGAGCATTTGCAATTGAGCTTGTCTTTGTTGCTCACAACTAAAGCA
CAGCACAAGCTCACGGTGTGATCAGGAACAGTTTGGAACCACACAGTCTGCTCTTATGAAGCCATTGAAAGTGGCCAG
TGTGCCTGAGGATCCAACTCTTAAGTTTACTAGATTTTAATATAAACACCTTTTGATCCAGCCATTGGCAAACCAAAAA
TGCATGGGACAACTCGAATGACAGAAATTTGTCTGTTTTTACGAACCGTAAATACCGATTAAATGTTTCTGATGAGAAC
TGGCCTCCATTAAGGTGTGCTTACTCTGTAGCCCTAGCTCTGAGGAGGCTGAGCCAGAAGAATGGTGAATTCAAGACCA
TCCTGAGCTACATGGGCAAGACTCTGACTCAAAAAGCAAACCCAGAAAATCTGATATCCAAATTGAGATACACTATCA
GGTCATTTCAAAGTAGTTTCAAGGGCCCAGTGCACGGTGACACATAGCTGAGACCCCAGCACTTGGAAGATCAGGAGC
ACAAGGCCAGCCTCTTCTGCATAGTGCTTCTAGGCTCGTCTGGGCTACATGAGACTCTCATCTTATCTACTGTTGTTTAC
CGTTTTGTCTTTCTACTGCAAGCTCTAAACATTGGCTTCCCTTATTTAGTTCATTTTTTCCCTTTGGGTTTTTTTTTTTTTTC
TCTTTAAAAAAAAAAAATGCTTGTATGGCTCTTGGTTTATCACCAGTCAAAGCCTCTACAACGTGCCTATCCGTTTCCAT
CGTGAGCTGTCTGCAGTGACTTGAGCCACGCCCTCGCCCGACATTAGGGGCTTTCTGTGGTTCTCTACCCGTCTCGCCTC
CTCCACGGATGCCCTGCTCCAGAGCAGGTTTCCAAGTGTGCCTGTAAGTCAGGTCCAATCGCACATCAGTTTCTCAACT
TGAGATGGACATCCAGCGTGGGAGGCGAACATCTATGTTTCAGCCGTTGCAGGACACTGGCCTGGGGTTCCTCGATTGG
CACACGAGCGTGGTTTGCCATGCTATAACAGAAAACCATTTTCACACGGTGTTTTGCTAGTTCCTTCTGCCCTTTAAGCT
CTTTCTGTACTTTAAAACAAAGTAAAATCGATGACCTTGCACTGATCAATTTTTTTCATGAACTTATTGAAGAAAGAGG
ACTTCATAAAAACAAATAAATAAGTGTACCTAGCACATGAGAGGAACCTCATCCCCCCGCCATGGCCTGCCCCTTGTTA
CATTTATGTATTTATTGTGCATGAGTGCCTATGTGCCATGCCACACATGTAGAGGTCACAGAACAACTTCCAGATGTCA
GTTCTCACCTTCTTCTGCCTTGTGTGTTCCACCCAAACTCAGGCTGTCCAGGTTAGCAGAAAGTGCCTTTCTCTGCTGAG
CCATCTTGCCAGCCCCATAGCTCTACTCTAAAGAATAGGATCTCACAAGTACTCGGACACCTTCTGCTTGGAGGTGACA
GATGAACAGAAGTAGACAGATGAGCTAACAGCTAATTGGGGGGACCAGGCCCATAGACCGGACTACGCTGGCTCATAC
ACGATAGGGCATCTGGGAAGACACAGAGCGGGGATTCTGTTCAGAAGCTGGGGCAGGGTAAGGTTGCTCAATGGTATT
GGCATTGATGTGGTTTCTCTTCTACAGACGAAAATGAATGTGAGCACAACAACGGTGGCTGCAGCGAGATCTGCGTGA
ACCTCAAAAACTCACACCGCTGCGCATGCGGGGTTGGCCGCGTGCTCAGGAGCGACGGGAAGACTTGCGAAGGTGAGA
CTGGGTGAGGAGGGGATGCAAACCCAGCATCCAAAGGGAGCCACTGGCTTGTTCTTTGACATCTGGGAAGCTGGCTTG
ACGGTAGCGGAAAATAACAGTTTGTCAGCCTAAGGAAATGGCTACAGGGCACCGGTGGTGCTTAAGCTGTGGACAGAA
TTCAAGATCGAAGGGTGCGGGGGTGTTGCAAGAAGTAGAACGTCGTGGGGAAACTGAAGAGGAATAATACCCACTTTC
TCAAACTTAAATGTGCCCACAAAGCCCATAGGATCTTGTTAAAGTGCAGAGGTAACTATGTTGCTAAATAATGTCTAGG
TGCGAGCTACTGCTGGCCAGAAGCTGACAGTGGCATGCAGCAGCCCAGGTTCTCAACCTTCCTGGGTCTGAGACTGGA
CTCCCCACGCCCAGCCCCCACAAAGCCACTTCTAGTGGGGAAATCTGCTTCAACAGGCTGGGATAAGACCTCATTTACA
ATTTTAATAAATTCTATAGGTGATTCTTATTGGCTTAGAAAATTGAGAAAATACTAGGACAGAGGTGGTGGCAGCCCAC
GCCTTTCATTCTAACATTCCAGAGACAGAGGCAGGCAGATTTCTGTGAGTTCCAGGCCGTCCTGGCCTACAGAGTGAGT
TCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCACAAAACAAAACAAACAAACAAAAAAGACAGACAACTTG
AGAAACTTTTTTTTTACATTGATTTATTTTTTCTTTGTTTTGGGGAAGATAAATTATTTTGAAGATAAAATTATCTACTTA
AAAATTTTAGGCTTACTCTATTTTATTTGTATGAGCGCTTTGCCTGCATGTATGGACACGTAGCACATGAGTGAATGGTG
TCCACAGCGGTTAGGAAACTGGAGTTACTGATGGTTGTAAGCCACCGTGTGGGTGCTGGGAGAGTTGAACCCAGGTCTT
CTGGGAAGATAGCTAGGGCTCTTAGCCCCTCAGCCGCTCCCTAACCCCATTAGCTACTTTTAATAACAGAGTTGCTATG
TGCATGGTTTAGTAACCAAAGCCTTACTGATGTATTGCAAGGAATTGAAGTGAAAGTATCTATTGTTACTCTTTTACCTT
TTAGTTGATGTAACGTTTCACATTTTTATGGGTAATGATGCAGTAATCTGCTACTGTTCCCTGGGACTCAGGCCATGTCC
TCACCACACACAGCTAGGGACAGTGTTAGGGCAACTCACACCTGCTTTCCCAAGTCTAAGTTGCCCTAACACCCCTGAG
AGCCTGCCATGGACAGGTAAATAGCATGGTTGTTATTATTTACAAAGGCTATATGATTGCCCATCAGTACCATTAAACC
TGTTTATTAATAGTTATAATCTATAATATATATGAGTTCATTTTCTTTTTGTCACATTCAAAATAATAAGATACCATCCCA
AAGAGAAAAATGTATGAGTCGTGTCCTACAAAGTTTGCATTATTAATCCAGAGGACAGTAATTGGGGTATTACATTGCT
GCCCTTATAAAGAGACTAAATTATTTTGAATTTTATTGAATAATGATAATGTCAGGAGTCCTCCCTAAATCTTAATAATT
TTATATAATAATTTCAACATATTTGAATATTAATAAAATATTTCATGAAGAACAGTTGTAATTATTCATGAACACATTAT
TGAGACTATTATGGTTAATATTCATATAATCTTAAAACCTAATAACCATAACTGAAAAATATTTAGCAAATGATAAAAA
TTTTATGTGTCTGTCTGAGCAATACTTTAAGAATAGTGTTTCTATTTATAACATTTAACTTTTATTGAAAGGCTAAATGT
ATTTGTTTCTTTAGTGTGGCTATTAAATGGTTATAGCTTTTTAAAAATTAATTATACTTTTGAATTTTTAAGTAAATTTTA
ATGGTTTATTATATAAATAGGAAAATAAGGAAGAGTAAAAAAATGTAAATGACCCCCAGTCATTCAGGGCTAGAAGTT
TCTGCCCTGAACATTTCTTTCCACTGTCCCGAGGGGCTTAAATCCTTTAAGGCAATTTGGATTTTTTTTGGGGGGGGGGC
TATTTTTTTGTTTGTTTTGCATTTTTTGACCTGAAAATGCCCAATGTACTTAGTTAGGGTTACTGCTTCATCTTACAGATA
TTGAAATTGCAACTTAGAGAAATAAGCTGACTTAGGAAAGGTCATTTTGAAGGTGGCGGGCAGCAGAGCTGAGCCAGG
TGAAGCCCTGGGGGTGACCTCAACAGTGAAGAGAAGTCTTCTGTTAGAAGGAAAAACCTTTAATGTGGATTTGAACAC
CTTTTTTTTTTTTTGAGACGGTGTCTCACTATATACCCTTGGTCAACCTGGAGCTTGGTATATAGACCAGGCTGGCCTAG
AATTCACAGAGTTTCTCCTGCCTCTGCTTCCAGTGTGCTGGAATTAAAGGCATGCACATCATCCCGGTGATTTTTAACAC
TTCATAGCATAGTAGCATATTTTTATATTTTCTTCCACATTATTATCTATAATCTCAACTATTTCAAAAATCCACAAACTG
CATATATCCTTTAAAAATAGATGGCATGGCTTGTCACAGTGATACAACCTGTGAAGACACTGTTGACAGCGATATTTGT
CACTGCTGGCCTGGACACACAGGTGCCCTGTGTGAGACAGACATAAATGAATGGAGTAGCAACCCCTGCCAATTTGTA



   

GGGGGTCAGGGGATGAGGTGTGTGCCAAGCTGTCCCACAGGGATCAATAGGGACACCCTGCAGGCCTGCCTTCCTCCT
TCAACTTCCTTGGAGCCTCAGGCTATGTTTGTATCTGTCAGCCTGGATTCACAGACTGGATTCACAGCCTAGCATGACTG
TCCTCTGAGAGGCTCCACCCAGCAGCTGACCAGAAACAGAGGCAGAAACCAATAACCAAGCATTAGACAGAGCTTGG
GAAATCTCGTGGCAGAGTTGGGGGAAGAATTGAGGAACCAGGAAGGAATAGGGACTCCATTGAAAAACAATAGAGTC
AACTAACCTGGACCCTTGGGGGCTCACAGAGACTAAACCACCAACCAAAGAGCATCTAAGGGCTGGACCTAGCCTCCC
TTTCCCCTGACTCCCACACATATGTAGCAGATGTGCAGCTTGGCCTACATGCAGGTTCCCCAACGACTGGAGTATAGAC
TTGCCCTGACTCTGTTTGCCTGCCTTTGGATACTGTTCCCCTAACTGAGCTGCCTTGTCTGGCCTCAGTGGGAGAGGATA
TGCTTAGTTCTGCAGAGACTTGAGGTGCCATGGTGGGCTGGTATGGTGGTGGGGCTCCTCATTCTCAAAGGAATGAGAG
GGGGATGGGCCGTGTGAAGGGGGAACTGGGAGGAGAGAGAGGGGCTGTAAGCAGGATGTAAAGTAAATTAATTAATT
AATTAATGGAAAAATATGGCTTGTCTAGGGCTGGTAAGATGTCGAAGCAGGTAAGGGTTTGCCACCAAACCTGAGGAC
CTGAGTTTGATCCCTGGGTCCCACAAGGTAGAGGGAGAAAATTGAACCCACAAGTTGTCCTCTGACCTCCACACACTGT
GGCTTTGCTATACACACACACACACACACACATGTACACACAGGCACACAGGCACACACAGGCAAGCATGCACAGACA
CACACTGTGGTTTTCCTGTACACACAGTTGCACAATGCACACACACACACACACACACACACACACACACACTGTCTTT
GTTATACACACATGCACACACACAAACTGTCACGGTTCTATACACACATGGTTGCATACACACACACACACACACACA
CTACATAAATTCTTTTAATTGTTATAGGTGGGCTTCTAAGCAGGTAATGAAGATTAATTCATTACAACTTTAGTCACTTC
CATTGCCCAAGTACTGATATACTACGTCAACTTACTGATGACCCACTAACCTGTTTTTCCTAAGCACCCTTAGGCATCAG
ATTCCATCTCTCCCTGAGCATGTTAGATAATCTGAAACATTTCCTTCCATCTTCTTAGAAAAGAGCACAAAACTTTGGCA
TAAAGGCCAGTTTTGTAAATACTGTGTGGACCATCCAGAATCAATCAGAACTACCCAGTTCTGCCCTTGTAGTGAAAAG
TAAATAAATAAAATAACCATAGACCATCATGATCTGCAAACAGTCATGCCTATGCGTGCTAATAAACCTTCATTTAGAC
ACCATGTAGCAGATTGGGATCTGACAGCCCTCAACCTAAAAGATAAGTCCAAGTCCCACAAAAGTCATTTTGGGGATT
AAGGTTGTGGTCATTGACATGCTGGAGCAGGGGCGGAACCTGGGGCCTTGGCAATGGTAGGCAAACGCTGTAACTGAG
CTATTTCTCCAGCCCCGTAGCCTACAAAGACCTTCTATATCTGGTGCTCTTATTCCTAGAGAGTCTAGGAGAGGGGCCA
ATGATCCAACTGCTCTGCAGCAACGCTGACCCAGCCAGCAGGTCCAGAACTTTTACTCAATCCCTTTTCAGCCATCAAT
AGGTCTCTAAAATTTTAACTTATGTGTACATTTATTACAACAGTTAAGCAATGGCTTTGAGCCTTATACATATTTATGAC
CTCATTCTAATCATAAGAAAACTAGAAAGACACTACAGATGTCCGGAGAGCTTCAGTAGCTGTTGCTGAGGACGGTGC
ATTACTCTTGGCAGTCATAACATTTAGTGAACATTTTTGTGGGTTTGCCTAGTCACCAGTTACCACATTAGAGCACAGGA
GACTGTGTCATGAGTTAAGAATAATCTCTGGTGACTAATGCTGAAATTTCCGCAGAAACGGGTTACAGGACGGGACTCT
TATCTTTGCCACTTCCCTCTGCAGACATCGAAGGTTGTCACAACAACAATGGTGGCTGCAGCCATTCCTGCCTTGGGTCT
GAGGAGGGCTATCAGTGTGAATGTCCCCGGGGCTTGGTGCTGTCTGAAGATAATCACACTTGCCAAGGTAGGGCAAGG
GTTGAATCCCTTCTGAATCACAGGAGGTCCCTCCCTCCCACCTTTGCCTTCTCTCCTTCCAGACTGTAAGATTCTTATCTT
TCAGAACCCTGTCCCTCTGAGCACCAAGTGTCCCCTGAGTCAGCAGTCAGGAATGGTTCAACAGAGAATCCCCTCTCCC
TCCCCCTCCCTCCCTCCCCCTCCCCCACCCCCAGGGTGTGCCGGTTCAATCTGTAATCCCAGCACTTGGGTGATGGAGGC
TAGAGCCCTGCCTAAGAAAGCAAAGTCAACCGGAGCTACCCAGTCAGACCTTGTCTCATAAACAGACAGGAGTGGGGA
ACGCTCTCTCTTTTTAAAGTCCAGAAAAGCTAACGCTCCTTCGCTGATTGCCTGAGTCAGTCTCTGATTTCTACAGCCAA
CAGTGCAACTGCTACTCAGTTAGAAGTATTGACTTATTCAGCAGGATTCCAGGGGCCAAGCCTAGCTTGAATAATGATG
AATGGCGAATTCTTCCCCATCATCAATAGTGTCCTGAGAACTGTTCCCCAGTTCTTGGTGACTGGGCTATTCATCCCATC
ACCCAGCAAACTCGGACCGAGCACCAGTGTCTGATTTCTTTGTACGTCTCGATGCTGAGATGTATGCTCACAGATGGGG
ACTCTGACAGTACCTAGTGTCCTTCGGGGTGTTTGCAGGGTGAGAGAACATGGACTTAGGAAGGCCACAGAAAAGTGA
CCTCTTCTTCATATTAAGTTAAAGTGGAATTTATAGTCTGAGTTTACAGTTGGCTGAGTAGCTCGAGGACAATTGGGAA
GGCTTCTGGAGTGCGGGAACACTGTTTATGCCTGTTTAATGGGGCAGTAACTAATGTCAAAACACAGCAGCTTTGCTGT
GCCATTTAATCCTATGTCAGCGGCATCTTCCAGCTGTGCTGCAAGTGAATTGTGAGGGCGCTAAAGTCCATCCTTAGGA
TGTCTCATCCCGTGGAGTCATGCCAGCCACCCTTAGGACAGGCTTTGGACAGAGGCTTAACCACACTATTCCCTGCCCA
AAGAATATGATTTGAGGAGCATCACTGACCATCATCTTGGGAGTTAGGGATCCTGGCTGTATTCATTGACCTGCTTCAA
GCCCTTTCCTGGAGAAGAGCCAAGAGTGCAGATTGCACGGAGGAGAAAGCATCCCCCTAGAAGCCTCCTTAGCTTCCG
CCCAAGCAGGCTTCCTGTTCTAATAGACTCCCTTTACACACAGTCCCCGTGTTGTGCAAGTCCAGCGCCATTGAAGTGA
GTGTCCCCCGGGAGCTGGTTGGAGGCCTGGAGCTCTTCCTGACCAACACCTCCTGCCGAGGAGTGTCCAATGGCACCCA
CGTCAACATCGTCTTCTCACTCAAGACCTGCGGCACCGTGGTTGACGTAGGTTCCCTGGAAGACACTTAGGGAGTGACC
AAAGCTACTTAGGGAGGTATCGGACAGAGGGTGTATGGGGAGATAGGTCTACACAAGATAACTTCTTCTGCCCTGAGC
CATGGTCCTGGAACGGTGGGGTGTAGGATGACTAATTCTTCCACCGCCATTCATACACAGCCCTGAGACACCTGGATGC
AAGGTATTTTCCCACATCAATCCCAGCAGTACCAAGAGGCAGGATTGACGACAGCCTGTAGTCAATTAGTTGGAGGCT
AAGGATGAAGTGGGCTAAGGAGTTCGTGGATCGTTTAGGATAGGTGAATGAGTCCAGACATTGATCCAGGCTGAGGTA
AACGGCTTATGTTTTTCTTATCTAAACATGCTCACACCCCCATTCTGAAGCCCCAGAGGGGAATATGGAAAAAGTTCCT
GCCTGTTAGGACGCACACACAGTCCTGAGATGATATAAAATGTAAATAAGAGCTGGGCTGTCTGACACACAACAGACA
CGGACTCTAGGAGTCCAGGAAAGGGCTGTGGCTTGAATGTGGGTAGAACTGTGTGTGATACACACAAGCCAAGAGGCA
ACGGATCTTTTTGATGGGCAGAGCAGCCTGCCCTGCTTCCAAAGGCCTGACTTGTGTGCTAGGGAGGGACAGCAGGTTT
GAGTCCACAAAAACTGGATGAAGCTAGTTTTTCTGACCACACAGTGTGCAAGATGGATGATATACAGAGGACTGGATA
CAGGTCAGCGCAGAGGCCTTGGAGATCATTTGTTTATGAGTGCTGATAAAAGAATCCTAGGGCTAATTACTTGGGTGAG
ATACAAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGGGGTTCCTCATTTAGGCAAGCGGTATGTATTGTTTCTATGGA



   

TAAGCTGATGGAATAGCCCCATAACTGACTGGTACCACTTCCTGTTGGCAGAGCAGAAACAGTTCTGGGGTATATAGCT
GAAACGCCTCTGTACTGGTGTGGGTGCAGGTTCGGGATGAATCCGCGGCTATCAGGATCTGCGTGTGGCACTGCCTCTT
GTAAGGGCCAGAGCTTGGGATTCACTGATTGAGGAGAGAGGTAACTAGAAACAATCTCACAATCTCTCATCACCCCTG
ACTGGCACAGGTGGTGAATGACAAAATCGTGGCCAGCAACATCGTGACGGGCCTGCCCAAGGAGACCCCTGGGAGCA
GTGGGGACATCATCATTCGGACCAGCAAACTGTTGATCCCCGTGACCTGCGAGTTCCCACGACTGTACACCATCTCGGA
AGGATACGTGCCCAACCTGCGCAATGCCCCATTGGAAATCAGGAGCCGAAACCACGGCATCTTTCCCTTCACACTGGA
GATTTTCAAGGACCACGAATTCGAGGAACCGTACCGGGAGACTCTGCCCACACTCAAGCTTCGCGACTCACTCTACTTT
GGCATAGAGCCCCTGGTGCATGTGAACGGCCTGGAGAGCCTGGTAGAGAGCTGCTTTGCCACGCCCACTGCAAAGATG
GATGAAATCCTCAAGTACTACCTGATCCAGGACGGGTGAGTGCAGCGCTGTCTTGGGGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGGTGTGTGGTGTGATACATATAATATATAATGTTATATATAATTATATATAATAAT
ATGTATTATATAATATTTGTATAGTATATACAATATATAAATAACATATATTTATATGTAATATTATATATAATACAATA
TCATATATAATTATTCTATATTTATTTTATATAATATTATATACATAAATTGTGTGTATATATATATATACATACATATAT
AAGCAAATTTGAGGTACCATTGAATTTGGTCGTAAAACAGTAAATAGTTTTTCACTTGAGACACCTGTGGAATACCTAA
GAA 
 
Selection Cassette: 
 
GAACAACGGAGAACTGTCGTTACACCGGGAATCGGCTGCTCTAGAGGGCATAGCGGCCGGATCCTCGAGGCGCGCCGG
ATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCG
AAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGG
CCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTT
GAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCG
GAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACC
CCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAA
GGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGG
TTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCC
CGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCC
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
CCCTACTCGACCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCAGCAAGCCCACAGATGG
AGTAAAGAGAAAG 
 
Targeted Locus: 
 
GATCACTAAATAGGAATTACCATGGGGAACCACATTGTCAAAGGGTGCATCTGACAACAACACCAACACAACAACAAC
AACATGGTGTCTGGCCCCTCTGGTAAAGAGCCTGCAGAGCCATTGTCCTTCCCTGCAGCTTACAGAGCCTCGTGGGATA
CCTCTGAGGTAAGAGGAGTGTAAAGTAGGGAAGGGTGAAACTGTTTCACCATTGACTGTGTGCAACATTCTGTTCAACT
TTGCCTGGGGGATCTGAGGCAGATGAAGGGCAAACTGTGGTTGGGCTTCTCCTCTCGAAAAGGGCGAGCAGTTGTTCTT
TCTGCAAATGCCTGTGCTGTTTCTGCAAATGCCTGTGCTGTCTGTAAGATGTGGGTGTAACATCTACCTCGGTAGAGGTT
CATGGGAAATGATGGAGACAATGGATGAGCTCTGTTACTTCACAAAGTATCCACTAAGTAGTAGATACCAGTGTTACA
CGGTGCTTCACAAAGTATCCACTAAGTAGTAGATACCAGTTGAAAGCAAAGGTAAACAGAACGGCCATAAGACTCAGC
AATTCCACTTCTAGGTATGTGTCAGAAAGAACCTGAGGATTCAGATGACTGCGTTATTCAGTTCAGCCAAAGGGCAGAA
AAAAATGCCAAGTGTCCCTCAGCGCGCTTCTACAGATAGAGTGGCAACAGATGGCTGGATGTGACCGTGAAAGACAGA
AGTTCTGACATGCTAGAACATGGATGAACTGTGACGATCACATGCTAAATGGAAAAAAGTCATTAAAATCATTATGGTT
CCACTTGTGTGAAATATCTAATCAAATTCACAGAAGTATAAATGATAGTTTGCAGGGAGATTTTTATGTTAGGGATAGT
TGTTGTATTTAAAGCTGCGAATTTTCACTAAAGACAGACTGAGCAGTGCCGATCTGTCACTGGGTGTGGCAATGCAGTT
TGGCTGAGGGGACTTGCTGAGGCCAGCAGAGGGTCCTCAGAGAGGATCTGCACCTCCCAGAAGGTTGTGGAACTGAAC
GTTCTTCTACCTCTGTGCGCGCATTCTGTTGAGATGGTGGTCCAGAGGAGCCATTGCTCTGGAGAAAGAACAGGAAGAG
AGGAGGCTAGATCCCAGGTAGGCCTTTAACTCCAGTGACACGTCCCAGCTATAACTGTTTGTCTCTTTCTTCATTCATGT



   

CTATGCATCTTATTTAATGACCCACTGAGTAGTTTAAACAAGGGCCATCTGCGTGACCACAGAGCCGCCCAAGAGAGCC
TGGTGATGTCGGTGACGTCCCCTCTCCCAGAATCTATCAGCAGCCAATAGTTCAGCAGCAAGGGATAGGGTCTCATGAG
CCCCTCCCCCACCCGTGACAGATTGTTGACAGGGCCAGCCTTGTGCAGGTCAGTGACGGTAACCATGGTTGTTAAGTTC
ACGATTGGAATTGTTTCAAGTCTAAATGGCATTTTGAAGCCTGTCACCCTGTCTTCTGGCTCTCACACACTTCTTGCCCC
CTCTTCCTTACAGGAAAGTGACATAAATGTCACTGATTTTTTTTCCCAACACCAACCATCTTTCCTTTTCTTTCCCCTAAT
AAGTCACATACCATGTATGCCTTCCATAAAGCACCTTTGGAGTCAATTCCTTGGGATCATACTGAATGTTAAGTTACCTG
CTTTATATGTTCGCATTTGCATGTCATTTGCATATGCTTTATAAGCGTGGCCCATGCTAAACACGGCCCTCTCCTTCAAA
CATCTCTGCTCCTGTGTCTTGGACTTCCCTCTTCAAGGCCACAGTTTCCTAGTCTTCTTTGCAGTCTCCTGCCAGTGACCA
CATATTAAGTGTTAACTTCCCACCATGCTCTATCTAACCTGGGGCACACTTCCCTTGGACAATCTTGCCCACTCCCCCAA
ATCAGGTACCATTTATATGTTGAAGGCTGTCCCAGTATGGTTCTGAGGTCTCTCTAGAGCAGCAAGCTGGTTTCCTTTCC
TCCCTGACTGTATTGCCCTATGTATGGTAAGTTTCTTCCCTGTCACCAGGGTATTTGGGGGCTTAAATCCTAAGGACACA
TACTTTAGGAGACTTGAAAATACAAACAAGTGCTAACACTAACAATGGGGGAGAGGGCACTAAATGATACAATAAAG
AAGCAATTAACCAAATCTGAAACACAGAACACTCTATAAGTGGCTGATTAGATGACTGGCCAATAGTATAAAAGAGGC
AGGATGATGTAGACGTTTAAGTGACACCTCAAAATGCAGTCTACAGTAAAAGTCTTGCTCAATCCTGATTCAAACTAGC
AATACAAATGAACGTTTGAAACTATTGGAAAAGCTAAACACAGATAGGACATCAAATGCCGAAGAATTATTCCTGCTT
TCCATAACTGTAATAACAGCCTCGTGGTGACATAAATAAGAGAGACCACCTCTTAGGGATGTACCGTGGAATGTGAAC
AAAATAAAATAAAAAAATCAAGAAGATGTCAGTGGGCTTCGCAGCTGGGTGTTCACCCTCCTTCTTCTGTCCTGTATAT
TTTTAAAGGCAGGTCAACTAAAAGGGAAAAAACCCGACAAGAGTGGGGGAGGGGTATCCTGGCATCCCCGGGATTCTT
GTTTATAGAACCAAAGGGCTATCTGGTGCAAGTCCTTGACTCCAGCAATCAATCTTGGCCACAAGCCTGGGTTTATCTC
AGGCACACGTCCTTTGTTTTTTCAAACACATATAAAGCACTGGAATGTCTTCTCAGGGACAGGAAACAGTGAGGCTTGT
TTTTTTTTGTTGTTGTTAAAAGCAACAGCAGCATTGCCCAGCTATGGAGTCCCACGTCATCCATCACTGCTGTCAAACTA
CAACTTAAGACCCTAGTGGTCAAGCTGCCTGGGTCCTAACGGGGAGAAAGAAACAAAGTTAGATCCGTGCGACTCCTT
GTTCACCTGTAGCTCCTGCAGATCCCACTTCTGTTTACCGTCACAATCTAGAAATTAACAATCTAGTAATAAGGACTAAT
AGTTTCTGGAAATGGAGCCCTTAGAAGAAAGAAGCCACAATCATTTGGGAAAAGTGCTTAAGACCTTTTTTTTTTTTTA
ATGTAAGGGCTGCCTTCCCCAAACATGCTTCTTGTCCCAGTTGCTAGAGATGTGGTTACTCAGAGAACAAACTCAGGTA
TGGAAGGGACAGAAGGGACGTGGGGATAAGCTCTGATTTGAGGCTCTAAAAGTTGGATTGGGTGAGAGAATGTATTTC
CCTCAGACCTATTTAAAATAGATCTTGACATATGTTTAGCCCACCCTGCTGATTGACCCCATTCCATTGCCTTTTTACCA
TAATTTCTGGTTCTGGGTGCCCACAGCCAGAGACCTTTGACCCCCATGTCTGAAGTTACTACACCCAGGCCTGGTGACG
TCTAGTGAGCTGGTCCCCATGGTCCTCCTCTTTGGTCTGGGATTTTGTTAATTAATGGGTAGTTCCAAATTTTGGGAAGT
TCCTGCTATCATTTTAGTGTGAGAACTGGATAAATAAATAACCCCCAATACCCCATGGAAAAGAAACCCAGCACGGAA
ACACCAGGCATCACTGCTGGGTTGGTAATGCCCGAGTGAAGGTTTGTCCCTTCAGAAACTCTGAGACTGGAGACCAGA
ATAAGGAAAATCTAGGAACTTCTTCAAGAGAATACCAGCCCCTCCCAGGCCCCTCCCTATCTCCTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGCCTGTGTGCATGTGTGTGTGTCTGGGTATGTGTTTTTC
TGCGTGTCTGTGTATGTGTGTCTGTGTCTATGTGTGTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAT
TTCTGTGTGTTTCTCTGTGTGTATGTGTGTGTGTTCTTGTTATCTCCTGGACCATCAGACTGAGACATTTCTCCAGTACCC
AGTTCCACGGTGTGGCTTGACTCGCTCTGGCTGAAGGAGGCTGCACAATGCCATGGCTGCCACATCAGGAAGTCAGTTC
CTAGAAGTCACAAAACAAGATTTGACGTGAGGGGATGTCCCTAAGTGAGAGTTCCCTTCTGGATAAGATACCGAAGGC
TCCGTTACAGGCAGTTCTTGGGGGGTGGAGGGGGGACACACACACAATAGGAGGATGAGGCATGGAGAGGGTTTTTTT
GTTTTTTGTTTCCTCTAAAGACCCGTATCAGTAAAATACTGCTGGGGAAGGTGAGGAGCAAGGCCTCTATCTGGAGTCA
AGGCCAGAGCGTTATCCCACTCACCGTCTTCCGCTGTCCCACGAGGTCCCAGCCAGCGCGGATACAGATATTCTTCCTA
AGAGTCCAGAGGGATATTCTCCCCTAAGTGCTTGAGAGAACAACGGAGAACTGTCGTTACACCGGGAATCGGCTGCTC
TAGAGGGCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAG
CGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGT
TATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGG
GGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAA
GACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGC
CACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCA
AATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGG
GGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGT
TTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTG
GAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACA
CCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTT
AATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGT
GCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG
AGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG
CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATG
ATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTC



   

TTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT
GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATT
GAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATG
GTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTT
CGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGA
AACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCG
AATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCA
CGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCAC
GGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATC
AAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTG
GCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCA
GTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCG
CCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCA
GTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTC
CTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAA
CAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCG
AACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACG
CTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTT
GGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGA
TCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGA
ACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGT
GCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGG
TAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTG
CCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGC
CGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGC
TGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAA
CAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCAT
ATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTAC
CAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCG
TGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGA
CGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGG
AAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCC
ATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCA
TCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGC
CAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCT
TGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCA
GGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGT
ATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGC
TCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCC
CAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACAC
ATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTC
AGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTG
CAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCT
TTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCG
AAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGG
GCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGT
CCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCAC
ATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGAC
GACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCG
CATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGA
GCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCC
GGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAG
CGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGT
GCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCG



   

CTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAG
GTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGG
GGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTAT
GGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCGGCCAGCGAGGCC
GGTACCCAATTCGCCCTATAGCCAGCAAGCCCACAGATGGAGTAAAGAGAAAGGCACCGTATGAAAGCCAGTTATTGT
GATGCTTATTTCTTCATTAAAAGAAAAGAAATTAAAACATTACAAGATTAGAAGTGATGGATTTTCACCTTCCTGAGTA
TGGAAGAGCCCTCAGTAATCTACCTGTGTAGTGATGACCAATGGGTGAACAGATAGATGCCCAGACATCCACACGGTA
GCTTTGTGCTTGCTTTTGATGCTTTTTAGGCATGATATATAACGGGAAGAGGCAACTTAGTGTCAATAATACTTAGAAG
CGAATTACTACATCACCAATGCCATCAAAATCTGGGGACTTCGTAAACACCTTTAAACAGTAAAGCTCAAACGCAGAG
CCCATAGAAGCTGGTGTTCCCAGCTCCTGTGCATACTCTGGAGAGACCACAGTTGAGCATGACCAGGTTCATGTGCACT
AATGTGTTTAGTTTGCTGAAGTCCTCTGGTCACCATGGGCCTGAGGTCTGTAGCTGCGAATTGGTTATTTGAATGGACCA
AACTGCCCATGAGCAGCTGGTCTTACTCCATTGATGATACAGTCCCTGAGCCATGAGAAATGTCAGGAACATGTGGCCC
ATGCCTGCATTCACGAGACAACTCAAAAGACAGGGTCCTCTGAGCCTCACCACTCACAGAAGGTAACTGTTGTCCTTCC
ATAGATTTCTATGACATCTGTGATGAGGATTGTCACGGCAACTGCCTGGATACCACCGAGTGTGCATGCTCTCCAGGAA
CCTCGCTGGGCCCAGATGGGCAGACTTGCTTTGGTAAGAACTAGTCACAGGGCAGAAATGGTCCCTCGGGATCGATGA
GACATCCCAGTGAATCTCTGAGCATTTGCAATTGAGCTTGTCTTTGTTGCTCACAACTAAAGCACAGCACAAGCTCACG
GTGTGATCAGGAACAGTTTGGAACCACACAGTCTGCTCTTATGAAGCCATTGAAAGTGGCCAGTGTGCCTGAGGATCCA
ACTCTTAAGTTTACTAGATTTTAATATAAACACCTTTTGATCCAGCCATTGGCAAACCAAAAATGCATGGGACAACTCG
AATGACAGAAATTTGTCTGTTTTTACGAACCGTAAATACCGATTAAATGTTTCTGATGAGAACTGGCCTCCATTAAGGT
GTGCTTACTCTGTAGCCCTAGCTCTGAGGAGGCTGAGCCAGAAGAATGGTGAATTCAAGACCATCCTGAGCTACATGG
GCAAGACTCTGACTCAAAAAGCAAACCCAGAAAATCTGATATCCAAATTGAGATACACTATCAGGTCATTTCAAAGTA
GTTTCAAGGGCCCAGTGCACGGTGACACATAGCTGAGACCCCAGCACTTGGAAGATCAGGAGCACAAGGCCAGCCTCT
TCTGCATAGTGCTTCTAGGCTCGTCTGGGCTACATGAGACTCTCATCTTATCTACTGTTGTTTACCGTTTTGTCTTTCTAC
TGCAAGCTCTAAACATTGGCTTCCCTTATTTAGTTCATTTTTTCCCTTTGGGTTTTTTTTTTTTTTCTCTTTAAAAAAAAAA
AATGCTTGTATGGCTCTTGGTTTATCACCAGTCAAAGCCTCTACAACGTGCCTATCCGTTTCCATCGTGAGCTGTCTGCA
GTGACTTGAGCCACGCCCTCGCCCGACATTAGGGGCTTTCTGTGGTTCTCTACCCGTCTCGCCTCCTCCACGGATGCCCT
GCTCCAGAGCAGGTTTCCAAGTGTGCCTGTAAGTCAGGTCCAATCGCACATCAGTTTCTCAACTTGAGATGGACATCCA
GCGTGGGAGGCGAACATCTATGTTTCAGCCGTTGCAGGACACTGGCCTGGGGTTCCTCGATTGGCACACGAGCGTGGTT
TGCCATGCTATAACAGAAAACCATTTTCACACGGTGTTTTGCTAGTTCCTTCTGCCCTTTAAGCTCTTTCTGTACTTTAAA
ACAAAGTAAAATCGATGACCTTGCACTGATCAATTTTTTTCATGAACTTATTGAAGAAAGAGGACTTCATAAAAACAAA
TAAATAAGTGTACCTAGCACATGAGAGGAACCTCATCCCCCCGCCATGGCCTGCCCCTTGTTACATTTATGTATTTATTG
TGCATGAGTGCCTATGTGCCATGCCACACATGTAGAGGTCACAGAACAACTTCCAGATGTCAGTTCTCACCTTCTTCTG
CCTTGTGTGTTCCACCCAAACTCAGGCTGTCCAGGTTAGCAGAAAGTGCCTTTCTCTGCTGAGCCATCTTGCCAGCCCCA
TAGCTCTACTCTAAAGAATAGGATC 


	Lexicon Genetics Incorporated – Genentech Project Materials
	External/Internal Probe Strategies
	For standard knockouts, give wildtype and mutant-specific strategies
	For conditionals, give 5’ loxP and cre-excision strategies
	Mutation-specific product (absent in wt)
	Distinguish Cre-excised and wt
	PCR Genotyping




