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Genentech ID: UNQ5827 Date of Submission:  1-20-05 

Lexicon Contract Name: DNA222 Mutation Type: X  Standard Knock out  

LexVision Name: ENZ755N1   Conditional  

Reference accessions:  NM_172898 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS57_________     
    X Target Vector  DNA __KOS57TV____________     

  X Targeted ES Cell DNA __1F1____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe:                        13+14 11+12 

Restriction Enzyme for Genomic Digest: KpnI EcoRI 

Predicted Wild-type Band (kb): 20.0 kb 6.0 kb 

Predicted Mutant Band (kb): 8.8 kb 8.5 kb 

Probe Size: 282 bp 130 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: DNA222-1 5’ Primer Name: DNA222-8 

3’ Primer Name: DNA222-3 3’ Primer Name: IRESUP-LR 

Predicted Wild-type Band (bp): 476 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 318 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 
DNA222-11    5’ – GTGAGTGCAATTGGTCCTGG 
DNA222-12   5’ – TCCTTCTGAGGCAGAAGCTG 
DNA222-13   5’ – GTGAGCTTCAGATTTACGGC 
DNA222-14   5’ – TGCCTTACCAAGTCCAGTCG 
 
 
 
PCR Genotyping 
DNA222-1   5’ –GAGGTGGGTGCCCGAAGAC  
DNA222-3   5’ –GGAACCACAGTAGTTCAGGG 
DNA222-8   5’ – CATAAAATCTTCCAGCCCGG 
IRESUP-LR   5’ – TGGAAAATAACATATAGACAAACGCACACC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted:  
 
TGCTGGCCTCCGCCCTCCTCGTTTTCCTTTGCTGTTTCAAAGGACATGCAGGTACATCTCTCCCTCCCCCGGAGGGCTCA
GGGAACTTTAGAGAGGGTTATTTGTCCATTACAGCCCTGTTTGGGAGAAGGAGACTAAGGGATCCTAATCCTAGGTGTG
AGGGAGTGCTGTAGAAGCCAGGGCTTCTGAGTCTGACGAAGTGGGGCTTTGGAGATTGGACCCCCTGAGTCTTGCATA
AGATCATTTCTTTTCTAAGCTCAGCTGTACCTCTTCTCCTAGGCTCATCGCCCCATTTCCTACAACAGCCAGAGGACATG
GTGGTGCTGTTGGGGGAGGAAGCCCGGCTGCCCTGCGCTCTGGGCGCGTACAGGGGGCTCGTGCAGTGGACTAAGGAT
GGGCTGGCTCTAGGGGGCGAAAGAGACCTTCCAGGTGAGCTGGTCTCTGCTCAGGCTGCTGTGCACGGGCTGCACTGA
TTTCAACTTTGGAGAGTGACAGACTCCTGACAATCTTTGGGAATCCTGAGTTTTAAACTAATTGCCTTTGAAGAGATGC
GATTCCTTGTGTTTGGAGATTATCATCTTTATTCTGTAACTGTATGCACACCTTGCCAGTGATTATAGACAGTCACAAAG
CTAATGCACAAGTCTGTGAGCTCCTTAGAAGCCCCGCCCCTTTTTACTTGTATCTAATTTNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNGGCAGCCTGAACTCCCTATGCAGAACAGGCTGGCCTCAACCTTAAAGAGATCGGCCTGCC
TCATACTCCTGAATGCTGGGATTTAGAGGTGTGTTTCATCACACCCTGAACATGCTTTTTAATAGTGTTTTAGCAGGGAA
TGTGTGGCTCTTTCCCTGCTCCCTGAGGTGGGTGCCCGAAGACGAAGACGTGAGACCAGGAGCTCAGGATTATGTATGG
TCTCCTCTGTCTCCAGGGTGGTCCCGGTACTGGATATCGGGGAATTCAGCCAGTGGCCAGCATGACCTCCACATTAAGC
CTGTGGAATTGGAAGATGAGGCATCGTATGAGTGCCAGGCTTCGCAAGCAGGTCTCCGATCACGACCAGCCCAACTGC
ACGTGATGGGTGAGGATCCAACCCATTTGCACTGTGGGAGCTGGGGGTGAGAA 
 
Genomic Locus: (The deleted sequence represents nt-11,199 to 12,725---in the sequence below.  KOS 57 used to generate the TV 
represents nt-5000 to 13, 573-- in the sequence below.) 
 
AGGCTAGGTGCTTACCAGTCTCTCCCAGCTGAACATCTCTGGGAGGATGGGATTGGCATCGACGGTGCAGACTATATCC
ACAGAACCCCCAACATTCACCTCAGTAGGGTCCTTCAGGGCACGGATGGTGGGAGCATCTATTGGGAGATAGGTGCTT
GATGAAGAAACTTAGCGGGTGAGGGGGGACAGATCTCAGGGAGGAGGAGTGTCTTTCAGGTGTCCAGAATAGTATGG
AGGTGGGTACAGCTTGCCCTTTATGGAAGAGAATTCTCAAGATAATAAGCCTGTCTTCATCGTTGTGCCTCTGTGATTAT
TAGAGTCTGGTATGTGCGCTGGGGGGCGGGGGTATACCAGAACTGTGCTGGGGTGGGGTCAAGAGAACTTGAATGGGC
GTGTCGTCCACAGTAAGGAGCAACTCTTGGGAAACCCTAGTTTTCCGGGTTTCTGAGGGGGCTCACAATGCACGTCCAG
CTTCAACAGCGCCTCGGCGGTGCCCTCCGAGTTCTGGCAGTGTAGCTGATAAAAGCCATCGTCAGCTCGGGTTACATTC
CACAGCTGCAGTGCCCCTCCAGACAGGATGCGGTGCCGGGGACCCCCAGCTGCGGAAGGAGTGGGTCAGGAGCCTGG
AAGTCCCGCCCAGCCTCCTGAATCTGAACCCTCCTCCAGGCCCACATCCTACCTGGGCTGAGGCGGTAGCCTCGGAAGG
TCCAGTTGAAGGCCTCGGGGGCGGGGTTAGCAGACACGGACACAGGCAGCAGTGCCTGGCCCTGCTCCACCACGGTCA
CTGCCCGCACTTGCTCTCCCAGGAACTCTGGAGGGTCTTCAGAGGGGGCGACCCAGGAAGTCAAGAGTCGGTAAAGTT
AAGGCACAAGTTCAGGGGTTAAGGTTAGGGTCGAGGCCAGGACTAGGGTGGTGGACAGGACAATTGTTAGAACTGAG
ATCTGGGACAAGGCTCTGGATAGAAGCTAAAACCTGGTAGGATGGTTCAACTGGTAAGATTACTGCCAAACCCGAGTT
CAGTGTCGGGAACCCTCAAGGCGGAGGGGTGAGATCCAGCTTCCTTAAATTGTTCTGTGAGACTGGGCGGCGGCCACA
GTGCACGCCTTTAATCCCAGTACTTTGGAGGCAGAGGCAAGCGAATCTCTTGTGAGTTCGAGGACAGCCTGGTCTACAG
AGCTAGTTCCTGGACAGTGAGGGCTTCACAGAGAAACCCTGTCTCCGAAACCTAAACCCCACAAAAAACAAACAAAAT
GTTTTTCTTTTGTTTTCTGACCACCTGCTCACCATGGCCCAGACATGAGGGAACACACACAATAATTAGATGTAATTTAA
AAAAATCCAAGTGGGGTGTGGTGAGGCATGCCTTTAATCCCAGCTCGTGGGAGACAGAGACAAGTGGATCATTTGTAA
GTTCCAAGCCAGCCAGAGCTGTTCAGTCAGATACTGTCTGAAAAAACAAAAACAGCAGAACAAAATACGCAAAGCCA
GATATGGCCTTACAGGCTTGCAATCCCAGCACTTCAGAGGCAGTAAACTTTAGAGTTCAGAGACAGGAGGATTGCTGC
AAGCTCATGACTTTCCTACTCTTCATATCAAGTTCCAGGTCAGTCAGGACTATTTTAAAACTTTTAAAATTTAACAATTG
AGAAGCTAAGATCCAGTTTTGAGGGGAGGAAAAAAAAGATAGCAGCGAGTGCCAAGCTGAGAGTGGAGAGCGTGGAT
TGGAACTGCTGACAGCCGGAGATCAGGATGAAGGCTAGGAAAGTTACAAACTCGGTAGAGGTCAAGGTGAAGACTCC
AGTAGCTGCCGTCTACAGGGGATGGTGCGAGAGGGGCTGTGCTAGGCCTGCGCACTTACATAACACGTTGAGGCGGTA
GAAAGAGCTCACGGTTTCACGAAGTGCCTCGCTGTGGGCCCGGCAGGTAACCCGGTGACCGTGGTCTCGGGATGACAC
CCGAAGAAAAACACTCCTGGATGCAGCGGAGCCTTTGAATGGGGCGCTCTGGGGTTTTGCAGCCACGTCGTCCAGCCT
GTGCAAGTTTGAGAAAATGGGTGAGGACCCAGCTGGTCCCGGAAGCTTAGGGCACCGAGGGAGCAGACTGGGGCGGG
GGCGGGGGTAACTGAACATGGACGGGATAGGGTTTCCTATAAACTCACCTCTCTCCTTCCTTGTCCAAAGACAAGTTAA
CTGGAGGGTTGCTGCTGATGCTGACGCAGGTCAAGTTCAAGGCGTCGCCTGGGCGCAGTGCGGACGAGTTGGCCAGGA
TGGTCAGGTTTGTTGGGGGGACTTAACGGATTAGAGATTCAAAGGCTGAGGAACCTGAGCTACAAGGGTCTACACCGC
CCCCTCTCCAACACTCGCCACCCGCTGGGCCTGTGCGCTCACACTGCACCACCAGCTGCGTAGACGCACTGAGCTGACC
CGCCTTGCAGGAGAACTTGGCTAGGTTGTCCGGCGGGCCTATGATCAGCACCAGCTCGCGGGAGAAAGTGCTGCCGGA
CTTCTCCACACTGCCCAGCTGCACACGCCGGGGCTCCTGAGACTGCCGAGGATCGTTCACCGGGCGCGAATCCTGAGTA



   

TCCAAATAGGGTGGGTGGCCGTTAGCCCAGAGAGGGCCTTTGTGTGATGAAGGTGCCCTTCTCAACAGCGGCAGCAGG
AGTAGGGTCTGAATTTGGGTATCCCTAGTTCTAGCCTCTCCTGCCTGCCTTGGTAGTCTTGGGATCTTTTGTCCATTGTGC
ACCGCGCCCCCTATCTCCACCCCCACACCTACACACACCACCTACCTCCAGCCCCCCACCCCACCCCCACCTCTCCAGC
CCTTTGCTTGCTGCAGGTACCACACCCCCAAACCCAGAACTGTGATATTTACAGAACAGGAAACTCCCTCGGAATTCCC
AATACTCTTTCCCTTTTCTTTGCCTCTGTTGTTTTTGCCTTGTTTTGCTTGAGAGGGGATCTCATGTAGCCAGGGTTGACC
ACAGAGTGAGTCCTCTAAGCAGCCTAACCGAGGATAACCTTGAACTCCTGACCTTCCTGCCTTCAGCTTCCAAGTGCTA
GGATTACAAAAGGACTGACTCCCCACAGGTGTGTTTCTTAAAAATTCCCGTCTTCCGCAGGTAAGGCTGTGCTTCCAGA
GGATCAGGGTTCAATTCCCAGCACCCACATGGAAGCTAACAACTTACTGTAGCTCTAGTCCTAGGGAACCTGACACACT
CTTCTGACCTTCTCAAGGCATTAGGGATGAATGTGGTTCACAGACAAAACATACATGCATATTAAAATTAATAAATAAG
AATTTAAAATTTCAAAAACTTTCCACTCTCCCTCCAAACTTCTCGAACCTTTTCCCTAATTCCAATATTAACCCTTAGAT
ATCCCTGCCTCTGTCTCTGCCTCTTTTTCTGCCTCCTTCATCTCTCTGTCCCCCGTCTCTGTCCCTCTCCATATCTTTCTCTT
CCCGCCCTTCATTCTTTATTTTTCTTAACATTAGCTTTAATGTGAATGAATTTTCTTTACTATGAATGGAATTATAGTTAC
TTTATCTCTAGAATTTTCTATTTTGACCCAAAGTTCCTTTTTTTTTTTAATCCTGGAATTATTTTTCCAGAACTTTCCTGGG
GGTTCCATTAATTCTCATGGCATTTGTGACTTTCCATAATCTCTAGAGTTTTCCAAGAGATACGGGTGTTTCCACGTTCT
GAGGGGGTGGAGAGGACAAGAGGATCAAAAGGCTGAGCAGGGTTTTAATCCAGGCAGAGTCGGGTGATCTCTCTAAA
TTGGAGACCAGCCTGGTTTACATAATGAGTTCTAGGCCTGCCAGGACTGCATCCTGAAACCCTTCCTGGATCAAAAACA
AACAGAATTCAAGGCCAGCCTAGATGACATAACATCGTGTCTTAGGAAAGCAAATGAGAATGAGAGGACAGCTCAGTC
AGTAGAGTGTGAGTGGTTTTAGCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACACACACACA
CACACACACACACACACACACACACACAAGCAGATAAACAGGAAGAAAAAAGGGAAAAGAAAAAAGACAGGAAGGG
CGAGAGAGGAAGGTCTCATGCCTTTCCTTTCTTGCTTGGCCCCTACCTTAAGCCAGGTGAGGGAGGGCTCTGGGTTGCC
TCCAATGGCCAAGCATACCAGCCTCACCCGAGTTCCAGTCCGGATGCTCTGCCCCTCTGGGGGTCCCTCAATCCACAGC
TTCTGGGCCGGGTCTATTGAGAGATGGTGAAGAGACACATTTACATCTGAAGAGAGACGTTTTCATCTGGGCTGGATCC
TCAGGGTGAGCTCTGTGAAGCCTGAGGCCTCTTCGGGCTCTGGGTTAAGGCTCACATTTTACATTCAAGGTGAGTGACT
TCTTGAAGGTCTCCTTGCTGAAGGCATCACTGAAGGCTTCGCAGGTGAGGGACAGGCCATTGTCTTCTCTCTTCACCAA
GAGTGTCAGATTGGACATGGAGATGTGGCCACCATGCAGGCCCTAGCAAGGAGTGAGCTTCAGATTTACGGCCCGAGA
AGCCCCCACTCACGGTAGCAGAGGCCTGGGTCCACCAGACCCTACCAAGGACACATGAAACTTTCCCATCCCCCCTCTA
TAAGACCCAGGAACTGGAGCCTCAGTCTGGGCTCCGCAGGGCCCAAAGCCTCAAGGGATGTCAAACTGCAATCATGTA
CATCCTCACATCCATGACTGTCTCATCCGTGGGCAGCAACTGCCGTCCACCCAACCACCATCGCAGCAGGACCCGTGGG
CGACTGGACTTGGTAAGGCAGCAAAGGGTCACATTTTTGTTCTCAGACTGTGATGTAGATCCCAGGATGGTAACGGCAC
TGGGGGGAACTGATGACAGACACACCAAGGAGAGATGGGAATTCAGGCCAGGGTCTTCAACCCAGACAGATGGGGGG
GTAGGCTGACAATGAGGTCTTTGACATAAGATTGGCCGGATATGAAGGCACATAAGGCCGTCTGGGAATGGACTGAGA
GAAAGAGGGTGGGACTCACAGGTGACCTGCAGAGTGATGCTTCGCTCCTGGGTCTCTGCAGACACACTGTTGTAGGAC
TGACAGCTGAGCCGAGCTCCGTGGTCTTCAGGTCGAACGGTCATCACCAGCACACTGTGAGCCACTGCCTGGGCATGCT
CTGTGCCCCAAGCTATGGACACTGGTTTACCATTCTGGACACAATGCAAACCATTCTGCGAACCTGGCTACGTCAGCAT
CGCTCCTTCCCCATGCCCCATGTCAGCCCTCCATCCTCACCTTCAGCCACTGCAGGGTCGCAGGTGGATTTCCACCTCTG
GCTATGCAGGGTAGCTCCAGGTTCTCCCCTGCCCGTACATGCCCCTCATTCAGGCCTGGCCAATCAATGACAGGAGGTC
CTGGGGGGACTGGAGAGCATAGACCACTCAGGGAGCCTGGGAAGCCCCCATCTACTCTTTCTGGGCTCCATAACTTGCT
TTACTCTCCTCTTGTGGACAAGGGAGATGGCTCAGGAGGTCCTTGGCAACAAGCCCAACAACCTGACTTCAAGTCCACT
TTGCAAGGACAGACTTAACTTCTGAGAGATGTTCTCGTGCATGCACACATGCACACAACAACAACAGCAGCAGCAATA
ACAACAATAACAAATCTTAGCTTTTCCTTGGCTGCTTGCTTTTTGTTTCCAGTGCTAGGTTTGGAACCTGGGTTTATGCTT
ACCCCAGGGTGGATTCTATGGCTGAGCTACAAAGTCCAGCCCTCAGTAGCCCAGGTTGGCCTTACTGACCTTCTGCCCC
CACCTCCTGCGTGCTGAGATTATAGGTACAAAACATGGCAGCTGATGACAATGTCTGAATTTTCTACCATTCTTAAACC
TCTCTCTATGCTCCCAAACCATTCTCTGTGCCCACCACTGCCCACCTTCCCCACTCACACAGGATATTCATGGTGAACGA
AGCCTTTATGGGAGTGGCCAAGGCTGGGTTGGACCCCTCGCAGACTAGCAGCTGCCCATTATCTGAGCTCTGGGGTGTC
ACCCTGCCATGGAGAAATAGAAGTTTCTGGAGAGAGTTGTCATATGACGTATAGGGATCCAGGATGAAGACATGAAGT
CCCAGGTCTTCACTTTCGGCTAGTCTCCATACTGATTTATTCTAAGATCTAGACACCCCTGGGAGAGATTTGGGGACTCA
ACGTGAGAGTTGGGGTGCCCAAGGTCCTTACCTAGGCTAAATACTTTTACTTAATACTTACAAACTGGGATTACCATCA
AGAATTTTTGAGAGTCAAGGTAAAGAGTTGGGTCCCAGGTGCTTATACAACTCAAGTTTCCATGCTTGCATTATTAGGC
TCTGAAAGTCTGGTGGGACAACCTGGAACACAGGGTATGGGAAGGGAACCGCAGCTTGCGCACCTGGCTTCGGCTTCC
GTGAAGAAGAGTTTCTCCTCTGATCCCTCATTCACGCTGGAGGAGACATCCTCTACCGTGCGTCCACCTTGGGACAACA
AGAAAGCTGGATAGAGGGACTTTGGGTTCTTTTCCAAGGTGGATGTAGAAGCATACCCTGGAAGTGCTTAGGGTGGAC
ATAGCACCCCCATTCTTATTGGCGCTGGAGGACAAGAAGCTGGGGTGCCGGCTTGGACCTTCCACACATTCAGAACCCC
CTGAATTCTGGGGTTCCCAGGGCTGTACCATGGTTTCTCCTTTCTCCCCAATGCCTTACAGCTGCAGGACATTGACATCC
ATAGCTCACTTGAGTGCTGACCCTCTCTCGCTACCCCAGATCAGCCATCTTGTTGTTTCCTGGGTGTCTCCCCACAGCAT
CTCCTTATCCAGCATATTACATTGGCCTCATTACCTGGGGTGGTAATATCTTCAGGGAAGACATATTTTGGGGGTCTCTT
AGGAGGATACTTGGCAGGAACACCCTTCCCATCTCAGTGGTATTGGGGTGTCCCACCGGTTCACCCCCACTCACCCTGG
ATGAAGATGATGTCAGGTGCTGGCTTTGCATCCCCAGACACACAGGTGACCACATATTCCTGTCCAGCTACCCAGGTAA
CTGTGCTTCCTGCCTCAGGGGTTAACTGAAGCACCTTGGGGGAAACTGGTGGGAAAGAGTCTGGGGTAAGACACACTG
TTGGGAGGTACATGAAAGGTTTGGTCAAGAAAATGAGACTGTACCCAGGGCCCAGGGTGGAGGACTCCCAGGTCTGAG



   

GGAAGAGAGCTGGAGCCCAACTTGGTGGGTTCTGAAAGGGAGTCTCTCACCCGTACCTAGGATGGAGAGGATTACGCT
GGGAGACACGAGCTCGGGACCCAACTCGGAGCGGCCGACTTGGCACTCGTACTCCGCATCATCGCTGAGGTCACAGGC
TTCAATAAGCAGGTGGAACTCACCTGGAGATGGAGCCACCAAGGTCAGCGCCAGTGTCTCTGCCCTTGCCTTAGGATCT
CAGGCTCTGACCTCTCACCTTTAGCACTGTCTCCTTCCAGGCTGTACCTTGGGAAGCCTGGAATCTTAGGGTTTGGACCC
AGAAGCAGCCCATCCTTAGCCCACTGCACCACACTGCCGGGGGCCCTGACGCCACACCACAGCTTAACTGTCGACCCTT
CCACCACAGTCAGGTTTTCAGATAGAGCCCAGAAGCCTCGAGGTGCTGAGGTGGGGACTGGCGACTGGGCCAGGCCTG
GAGACACAAGAGATTGACAATAGGAGCCTATGGTGGCACTTGTGAGCCGTGCACTACAAGTCCAACATTCCACTCACC
TGTGGTCAGCATTCCCGCGAGCAGCAGGGGAATCAGGTGGCAAGTTCTGTGCACTGGGCTTGCCCCGGGGCCTCTGACT
GTGGCTTCCTTAGCTCCCATCACCAGCAGCTTGTTTGTTGCTGTCTTCCCTGAGCCTCTCTCTGTGTGCCCTGCTTTTCTG
TTCTTTCAATCTCTTTCTAACTCGCCCTTCTCTCTTCCCTCCCTCCCTCCCTCCCTTCCTTCTTTCTCTTATCTTCCTACCAT
TGTCTGTGACTGTCGCAGTCTTTCTGTCCCGGCATCGCCTTTTCTGCCCTTTTCTCCCCCTTTCTCCCCCGTTAACAGTTCT
TTCTCTGAGCTCTAACCCCAAGACCTTAAAAATGCCCCCTTCTCTTCTCTCTGTTTTTCTTTACTATCACCTCCCTCTCAC
CCACTCACAGGTACTCAAAGAGCACCGGCTGCTCTAAGTCCAGCAGGTTCACGAACCCAAAGCAGTCAGCCACAGCAC
TGAGCATTGCTTGGACCCAGTGTGAATCCTCATTCTGCTGCTTCCCCCAAGTCCTTCCTGAGTCTGCCCAGCCGGGCAAT
GAAATCCCCTGTCAGCACATGCCAGGAACATTCTTTGGTGCCTCCCCAGCCCGGGTGACCCCAAGGCCCCAGGAGAGC
ATTTCTGATCAGGGCCATCTCCAGCTCAGGATGGAACGCAGAGCTAGGCCTGTGTGCGTGGGAAGGCTACAACCCCCC
CCCCCAGGACATCCTTGCTCTTTGCAGCCCAGACTGTGGCATGTACCGCACCCCTGCTGGTGAATATGCAGGAGTGTGT
TGTTAAACCAAGAGAGTATGGGACAGAGAGAAGCCACTTCTGTGGGTATGGGTTTCAGAGTGTGCGTGTTCCAGGGGA
GACGAGAGCCGATTTTCATCTGTGGACGTATTTGGAGTGTCTCATATGGGTGTGCACAGAGCATCCAGACAGTCAGCAG
GACTGTGTCCGCAGACCTCAGTGTGTGGAAACCTGGTGTGCTCAGACGCAGATAAACATAGGGTGGGGGGTCCCTGGG
AGCTGAAGCACCTGAATCCCTGGGCCATGTGAGGGCCTTCTGTTTCCTCAACTCCTCCATCTTCCCTTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTCTTGCTAGGATGATTTATCTTCTTATTCTTCTCCACGTCTTTAATTC
CATCTCCCCCCTCCTCCTCCTCCTCCATTCCTACCCCCTTCTCATTTTCTGTCACTCTTGCTGCCCCCTCTGTGTCTGGTCC
TTGAATTTTAGAAGCATATGTTGACTGGCCTGCCCTCCCAACCTGGGTGCACAGATGAATTCGCCTGGGATAAGCCCCT
GCTGCCTGCTTATCTCCTGCAGGAATTGCAACTGTTCTCTTTTGCCCCATATTCCCTACAAACCTCTCACCTCCCGGCTG
CTTCTTCTCCAGGAGGCAGTCCAGGCATCTGGCCTGAGCCCCCCTCACAGCTCTCTACCAAGGGTGAGCCCTCTGGTCT
TTCTTTCCCACCCAGCCCCATTATTGATTCATTACCCTTGGTCCACATTCCCATCTCCAAACCTATCAACACCTCCTGGG
CAATGGATTGCATACAGACCAAGCCAGGGAGTCTGCTATGGGGCCTTTGCCAGATGGTATCTTTGGGGGCCAAGGTGT
AGAGCTGTCAGTTGCTGGAGCCTTTAATTAGTGCAAACCTTCTACACTCACCTTTGGCTGTTTTCCTTCTCTGAATGCTCT
GGGGATCCCAGGCTCTCCATTTTTCCATCCCGTGGCCCCAGAGTGCCAGGAAAGGGAAGCTGTGTCAGGTGTCTGGAAA
AACAGCCTCTCACCTGACTTCCTCCCGGGGACTTAGGAGTCCTGGGCTCAAGTCTGTCCTATTTCAAAACTCAGAAGCC
AGGAGTTCAGATTTAGGTGTGAGGCCTCCTAGGACTCTCTTTTCCAAGCCCCCAGCCTGCAATCCCTCCACTTCTACAG
GACTCAGCACAGCTGTTCAGTCTGTTGGTTTTCCCATCCTCGGGGGCCCTAGGGGGTGAGTGAGAACGAGACTGGATGT
CAAATCCAGTAGCTTTAAGACTTAAGACCAGACATTCTGAAACTGGCTCAACTCCACCACACTGCAGCCTGCAAGGCTT
CTCAGCCAGCAGAGAAGTCTGAACTATCCCCCTGGGGCAAGTCCAACCCTCTGATATTTAGAAGTACCAGTCGGAGCC
CCAAATGTCATTTATTTCTGAGAGGTCCAGGAATGTCAGACCCGGGGTCTCAGGCCCCCAACCTCCCCCCCTCCAGCCC
CTTCAGTGAGCTCAGGGTCCCTCCCACCTGCTCTGCCAGCTGCGCTGCGTGGGAACGCCCAGCTGGGCTGCACCGGAGC
TGTCAGGACAAGCTGTGCGGTTCCCAGCCTCCCTCCCTGCCTGCCAGAGCCAGGGCACTGCTGCCTCCCAGCCGTCGCC
CGGCAACCACTCACCACTCGGATGGGCCAGGGACTGCTGGGTGGAGAGAGGGGACGGGTGGGTGGGTACTGCTGGGTC
CTGGGAAAGGAGGAACTCCTGGAGGGGAGGGGGCGGGCTAGATTCCTAGATCTTAAGGTACGTGTATGGCTTGCAGGG
ATAACAGAGCAGCAGGGAGTATTTTGGGAAATAGGGAGTATTTGGGAAATAGGGAGCAGAAACCCTCTTCTCTCAAGG
CTCCTAAATGGTCCTTCAGCACCTGGGTGCCCTCTCTCCGACCCGCAGGCCCACGGGAGCCTGAGCTCCGCCTCCCCAG
GGCGCGGAAGCTGGCGAAGCCCCAGGGATTCCCATTTATAGCTTGGTTTCCACTCAGCTCAGTCCCTCCAGGACTCGGG
CTGAGCAAGTTTCTTCCATTGCCCTTCTCTCCTCCCTCCACCCCCTTGCTCCTCCTCCTTCTCCTATCTGTTTCTATCCTCC
TCATTCCCGCCTCCCCTTCAACCTCAGCAGGGTGCAGGTGTCCAACTCGAACAAGGGCCCCAACTTGGACTCAGATGTT
CCCACTCTCAGACCCCCTGATAATGCAGGGGCGCCCGCCTGCTGCGCGGACAGCTACCCTGAGCATCCGTAGCCGTCCG
CACACAAGGCGCGGGAGTTTCTCAATGGGAAGAGGCCGGGACTCTAGGAGGCGGGGCGAATAGGATTCCTCCCGCCTA
GTGGGTCCCTCGCAGTCCTAGGGTTGCAACCCTTGAGCGGTAGAGAACACCGGAGACTGCGGATGAGCCAGATTTCGG
GGACATAAAATCTTCCAGCCCGGAGAGAATTGTGTGCAGAGAGGGGCTCCAGTCCAGCGTGGTGTGAGAGGCGTGCTA
TCAAGAAAGAAGTTGGAGGGGAACCAGTGCAACCCTAACTCTGCGAGATCTTGGGGTACACACACTCGGGATGCTGGC
CTCCGCCCTCCTCGTTTTCCTTTGCTGTTTCAAAGGACATGCAGGTACATCTCTCCCTCCCCCGGAGGGCTCAGGGAACT
TTAGAGAGGGTTATTTGTCCATTACAGCCCTGTTTGGGAGAAGGAGACTAAGGGATCCTAATCCTAGGTGTGAGGGAGT
GCTGTAGAAGCCAGGGCTTCTGAGTCTGACGAAGTGGGGCTTTGGAGATTGGACCCCCTGAGTCTTGCATAAGATCATT
TCTTTTCTAAGCTCAGCTGTACCTCTTCTCCTAGGCTCATCGCCCCATTTCCTACAACAGCCAGAGGACATGGTGGTGCT
GTTGGGGGAGGAAGCCCGGCTGCCCTGCGCTCTGGGCGCGTACAGGGGGCTCGTGCAGTGGACTAAGGATGGGCTGGC
TCTAGGGGGCGAAAGAGACCTTCCAGGTGAGCTGGTCTCTGCTCAGGCTGCTGTGCACGGGCTGCACTGATTTCAACTT
TGGAGAGTGACAGACTCCTGACAATCTTTGGGAATCCTGAGTTTTAAACTAATTGCCTTTGAAGAGATGCGATTCCTTG
TGTTTGGAGATTATCATCTTTATTCTGTAACTGTATGCACACCTTGCCAGTGATTATAGACAGTCACAAAGCTAATGCAC
AAGTCTGTGAGCTCCTTAGAAGCCCCGCCCCTTTTTACTTGTATCTAATTTTTGTTTGCTGGTTTGTTCTGTNNGATATAG



   

ACAGTACACAAAGCTAATGCACAAGTCTGTGAGCTCCTTAGAAGCCCCGCCCCTTTTTACTTGTATCTAATTTTTGTTTG
CTGGTTTGTTCTGTTGCTTGAGTTGGGGTCTCCTTCTGCAACCCAGGCTGGTCTTAAACTTGAGATCCTCCTGCCTCAGC
CTTTTGAGTACTGGAATTACAAGCTCAACTTAATTTTGATGGGAATTGTTTTCTTGTATTCTTTTCTGATTTTTTCACTCC
CAAATTTGTGACGACTCTAATTTGTCAGGAGTCTTAGTATCTCTCTGGACTCAGCACCCGCGCCCCGCCCCGCCCCCCCC
CATCCGTTATTGGTTTGGTTTGGTTTTTGAGACTAGATCTCTCTATGTAATCCTGGGCAGCCTGAACTCCCTATGCAGAA
CAGGCTGGCCTCAACCTTAAAGAGATCGGCCTGCCTCATACTCCTGAATGCTGGGATTTAGAGGTGTGTTTCATCACAC
CCTGAACATGCTTTTTAATAGTGTTTTAGCAGGGAATGTGTGGCTCTTTCCCTGCTCCCTGAGGTGGGTGCCCGAAGACG
AAGACGTGAGACCAGGAGCTCAGGATTATGTATGGTCTCCTCTGTCTCCAGGGTGGTCCCGGTACTGGATATCGGGGAA
TTCAGCCAGTGGCCAGCATGACCTCCACATTAAGCCTGTGGAATTGGAAGATGAGGCATCGTATGAGTGCCAGGCTTCG
CAAGCAGGTCTCCGATCACGACCAGCCCAACTGCACGTGATGGGTGAGGATCCAACCCATTTGCACTGTGGGAGCTGG
GGGTGAGAAGTTGGAACAGCAGAGTCCAGGAACCCTAGGGGAGTGGGGGGGGGTGGAGCTGATAGAGATTCAGTTCT
GACCCAGATCTACTATGCAGTCCCCCCAGAAGCTCCCCAGGTACTAGGCGGCCCCTCTGTGTCTCTGGTTGCTGGAGTT
CCTGGAAATCTGACCTGTCGGAGTCGTGGGGATTCACGACCTGCCCCTGAACTACTGTGGTTCCGAGATGGGATCCGGC
TGGATGGGAGCAGCTTCCACCAGGTTGGGTCTAAATCTCTTTGTCATTCTTGTTCATTATTGAGACTCAGCAACCACTCC
AACTACTGGCTTACCTAGGGGGAAATGGCAGCCATTCAGCGTTGACATGTGATTCAGGTCAAGAGCCAGACTTCCTGGC
TCAGTCATTTGCTAACTACTTGCTTTTACATACAGTGATTAACCTCTTTGTCCCTCAGTTTCCTTATCTGTACAATAGGAA
AAATAGTAGCATTAATCACCTCATAGGATAGTATAGAGAATTAAATAAAACATGTGAGTGACTAAAAGTATCCAAGAT
AGTTCTTATGTAAGTTATAGATGAAAAAATTAGTGTGAGGTGTGGTAATAATACACACCTGTATTATAATAATATAATA
ATACACACTGTGTATAATACACACCCCAGCACTCAGGAGACTAAGACAGGAGGATGAGGAGTCCCAGCCTCCACTCCA
TAGTGACACTCTGACCAAAAGAGAAAAGAAAAATAATTATTGTGCATTTATCACCTCTAGACCACGCTGAAGGACAAG
GCCACTGGAACAGTGGAAAACACCTTATTCCTGACCCCTTCCAGTCATGATGATGGTGCCACCTTGATCTGCAGAGCGC
GAAGCCAGGCCCTGCCCACAGGGAGGGACACAGCTGTTACACTGAGCCTTCAGTGTGAGTGCAATTGGTCCTGGAAAG
ACCAGGGGTGGGTCTGAACTCCTGCGTGTGATAAAGGAAGGAGAGAGCAGGGGGATGGCACGCTGGGGTATTGGGAA
CTGAAAGCCCAGCTTCTGCCTCAGAAGGAAAAGAGAGCTAGCGATCCACACCCAACTCTCACAGATCCCCCAATGGTG
ACTCTGTCTGCTGAGCCCCAGACTGTGCAGGAGGGAGAGAAGGTGACTTTCCTGTGTCAAGCCACTGCCCAGCCTCCTG
TCACTGGCTACAGGTGAGGGAAAATGTAACTTGTCTCTAGCAGTTGAGGAGAGCTAGGACGACATTAATAACGTCCCT
GTCTCCGCAGGTGGGCGAAGGGGGGATCCCCGGTGCTTGGGGCACGTGGGCCAAGGTTGGAGGTCGTTGCAGATGCCA
CTTTCCTGACTGAGCCGGTGTCCTGCGAGGTCAGCAACGCGGTCGGAAGCGCCAACCGCAGCACCGCGCTGGAAGTGT
TGTGTGAGAAGGGGCGAGGCCGTGGGTGTAGCCGAGGTGGGCGTGGCCTACAAGAAGGCGGGGCTAGGACAGGTGTA
GAACTGGGTTTGGCGGTGTTACAAGATCGAAGCGAAGCGGGGTGGGGGCGGGGCTTGTGGGCGTGGACATTTAGTGGT
AGGTGTTGCTAGAGACTTACACTTGGACCTACTAGTGTTTTAGAAAAGCAGATCCTGGGTCAGGGGCTCATTCCACCTC
ACTCCGCTCTCTCCTCCAGATGGACCCATTCTGCAGGCAAAACCTAAGTCCGTGTCCGTGGACGTGGGGAAAGATGCCT
CCTTCAGCTGTGTCTGGCGCGGGAACCCACTTCCACGGATAACCTGGACCCGCATGGGTGGCTCTCAGGTGGAGTCCGC
TCTGGGGCTTGTGACAGTAGCTGAAACTGGACGGAGCTTCCTCTCCGAGGCTTGTCTCTGATGCCCCTTCCCTGTGCTAG
GTGCTGAGCTCCGGGCCCACGCTGCGGCTTCCGTCCGTGGCACTGGAGGATGCGGGCGACTATGTATGCAGGGCTGAG
CCGAGGAGAACGGGTCTGGGAGGCGGCAAAGCGCAGGCGAGGCTGACTGTGAACGGTGAGGGAACCCGAGGGTCGTG
GGCAGGGGGTGGGAGGAGAAGGTGGTGGGCGTTGAAAGGAAGTTATAGGGACTAGGATTGGAGCTGGACTTGTTGAA
GAAGAGGCAGGCCTATTCTGGTAAGTAGAGAGTGGGATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



   

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACTCTGCGAATTCTGTCTTAGGACAGACACATTGATTTCAG
CCCTGGTTCCCATTCTAAACCCCCCCCCCCCCCCGTCCTGACTTTTCCTTCGGACAGACTCTCGAGCATCCCAGGAGGGC
CTCAAATGGAGTCTGTAGCCAGGATTGATCATAAGCTCCTGGCTGTCCTCCCAAGTGCTGGGATTAAAGGCTTGTGCCT
CCACATTGACTCTGTGTAGTACTGGGAATCAAACCAAGGGCCTTGAGCAAGCTAGACAAGTGCTCTACTGACCGAATTA
CATCCCTAATCCTAGCTAAAACTTTCTTGTCTATACTTAAGTGTGTTTTTCTCTTGACCTGAAAGCCACTCTTCCTTTCGC
CCTCCCTCCCTCCCTCCCTCCCTCCCTCTCCCATCCTCATCTTCCTTCCTCCCCAATTTCAGTCTGACCTCACTTGTTCTAG
GAAGCCAGCACCACGCCACCATCTCCATGCTGGTCTATAGCTCTCTGTCTGTGAGTCTCTGGCTCTGCTCTTTGGCTTTC
TGCCTCCATGCCTATCTCTAGATCTAGCTGTAGCTCTGTGTGTCTTTCCACCCATGATCCTTACCTCTCTACACACATTCC
TTACCAAGTCTCATTTGTTCCTCAGGATCCAACCAACGGTTACTACAGGGTTCGAGGGGTCAGTGTGAGCCTTAGCCTT
GGGGAAGCTCCTGGAGGAGGCCTCTTCTTGCCACCGCCCTCTCCGATCGGTCTCCCAGGGACTCCTACTTACTATGACT
TCAAGCCACATCTGGACTTAGTCCCTCCCTGCAGACTGTACAGAGCGAGGGCAGGTTATCTTACCACCCCCCATCCCCG
TGCCTTCACCAGCTACATGAAACCCACATCCTTTGGACCCCCAGAATTGAGCTCTGGAACTCCCCCCTTCCCGTATGCTA
CCTTGTCTCCACCCAACCACCAGCGTCTCCAGACTCATGTGTGAATCCATCTCTCCAAGTGAAGGGTCTTGGAATCTTCT
GTTTGCCATATAGTGTGTTGTCCAGATTTCTGGGGAGTCAGAACAAGTTGATGACCAACCCCTCCAAAACTGAACATGA
AGGAGGGAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGTGGATTCTCCAAGTGGGAGCAATATGGCCGCTTTCCCATG
AGAAAGACATTCAAGATGGTGACTAAATGACTAAATACTTTGCAGAGGGACAAAGATGGGAACTAGGGATATGGATG
GAAGTAGTAGAGAAGATATATGACCATCTGCATCAAGAGAAAGGATAACATAAGACAAATCAAGATGAAAGAAATAA
TCCACACCCCCCCCCCCACCGCGTCCTGGCCAATAAGTATAGCCTACATGGCTGTTCATTATCTGGGAACCAAAATGGC
CACTATCTTGACTCCTTCCTTAAAGATACAGAAAGAATTGAATCCAAGGAATGGGGTAGGGTGGAAATAGAAGAAATG
AAGGGGACTCTTGGGCTAAGAATACTTATGTTTAATAATAAAAGGGGGAGGCAAAGACGCAAATGTGCTTGTGAAAGA
CCTCCGTGGGGATACCCCCACCCGAGTCACGAGATAGCGCGCACACCCAAGGAATCATGAGAGACCGTCTTGATGCAA
ACACACAAGGTAGTTTAATGACGGAGCTCCAGGCGACACGTATCTCACGCAGGAGATAGAGGAATCGACCACGAGGCT
CAAAAGTTAGGGGTTTATATAGGAAAAGAGTGGGGGTAGGGGAAGAATTGGCATGGTTTCACACAATTGGACAGTTTA
AACATCAGCAAACTGTATGTGCAGAGCAAGGTAACAGCAGAGCATCTGGTTAACATTTAACCCATNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNAAGGTAACAGCAGAGCATCTGGTTAACATTTAACCCAGTCAGAAGGCGGGAGATAGGGAGACGC
CGGGCCAGTCCGGACATCCTGGTATGTCTTCCCTGTCTTTTATGGCTAGCCAGTTCCTGGATGACTTTACAGCCTTTGTT
TTTGCCCTAGGCCCAAAGGCCCTCCTAACTAACTGACACAAGCCACATGAGTCATGGACCTTGAATTTTAATTTTCTTTC
ACTTGGAGGAGTCTCCTGGTGTTTTCCATGAATGAAGAGGCCCACAAAGGTTGTATTGTATCTAGTCCTCCCTCGCCTCT
CATGCATTGGGTGGCAGTAGCGATGATGTCCTAAGTCCTTCCTTAGCCCCTTGCTACTGGCTTACTGCTGTAGGTTCTCT
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTATTTTAAGATCTGTTATTTTTATTTTACTTGTGTGGGTGTTTTGCCTGC
ATGTGTTACTGTATACTATATACATTCCTGGTCCCTGAGACCAGAACAGAGGGATGGGTCCCCTAAGACTGGAGTTATA
GACAGTGTGGGTGTTGGGAATTGAACCCGGGTCTTCTGAGAGAGCGGCCAGTGCTTTTCATCACTGAGCCTTCTCTCAG
CAGTTAGCCTGGAACTCTTGATCTTGCTGCCTCAGGCCCTCTGGGATTACAGGTGCACATCACCATTCCACTTTAAACTC
TTTTAATAATACACCACTACCTCACCCCACCCACATCCACAGAGATGCACACACACACAAAGCAGAAAGACAGACAAA
TGTGGGCAGGTCCACACCATACAGATGCACACACACACACACACACACACACACACACACATCTGGGCTGCTTCGGGG
GGGGGGATTAGAATATTGTACACTCACTTAAGATAAAACAGTGAACCCTTTAGGCAGAAGACTTGAGGTGGCCCTTAG
AAAGGGTGAGAATGGGGGACTCCACACAGTGGTCCTCAGGTGCTGGTCTTGGAAGGCTATGGTATCCAGCACCTGACC
CGAGTCATCTGTAAAGAAAGGGTTTAGTCATGGATTTTTGGAGGGAGTATTTGAAGATCCAGACACCTGGCAATCAGG
GCAGGAAGGCTTCCTAGGTTTGAGGAAGCAAGGGTGGGAGACTTGGCCTCCGGTCCTGAGACAGAAGAGGCCTGGAA
GGGAGCAGATTTACCTAGCTGTAGCTGTGTTTTGTCTTTTGAGACTGGGTTGCATGTAGGTAGGCTAGCTTCAAACTCCT
ATCCTCCCGCCCCCTCCTCTCAGGTGCCGGGATTACAGGCTTTCCTAGTACACTCCCTAAATTCTTGACTGGGAAAATTC
GGAGGTCTATATTCCTGGGACCTCAAGAGAGGGATTTATGGAAGACCCCCACCCCCATGGATTCTGGCATCCTTGGAGG
AGGACAAAGCTGATGCTGGGTGTCTGCGTTTGCCAGAAGAGAAGGCCAAGGATGAAAGTCCAGAAAACGGCTACGCC
CAGGACTGAACCTAGTGACTCGGTCTTCACGCGGACAGTGACACCTGGAATCTTGAGGGGCTGGGACTTGGAGCAGGC
TCCCTCCCGGGGTTCCGGAGCCTCTCAGTGCGCAGAGCCGCCACGCTATTGTCCTGGCTGGGAAGGCGGGGCCGGCGC
GGGGCGGGGCTGGCGGCGCCGGCGCAGCCCGGGGGCGGCGGGAGGAGGAGGCGGCGGTGGCGCTGGGAGCTCCTGTC
ACCGCTGGGGCCGGGTAGGGCCGGGCGGGAGCGCAGGGGACGTGAGGGCCCGAGGCCCGGACATGGGGC 
 
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: 
 
GATCCCAGGATGGTAACGGCACTGGGGGGAACTGATGACAGACACACCAAGGAGAGATGGGAATTCAGGCCAGGGTC
TTCAACCCAGACAGATGGGGGGGTAGGCTGACAATGAGGTCTTTGACATAAGATTGGCCGGATATGAAGGCACATAAG
GCCGTCTGGGAATGGACTGAGAGAAAGAGGGTGGGACTCACAGGTGACCTGCAGAGTGATGCTTCGCTCCTGGGTCTC
TGCAGACACACTGTTGTAGGACTGACAGCTGAGCCGAGCTCCGTGGTCTTCAGGTCGAACGGTCATCACCAGCACACT
GTGAGCCACTGCCTGGGCATGCTCTGTGCCCCAAGCTATGGACACTGGTTTACCATTCTGGACACAATGCAAACCATTC
TGCGAACCTGGCTACGTCAGCATCGCTCCTTCCCCATGCCCCATGTCAGCCCTCCATCCTCACCTTCAGCCACTGCAGGG
TCGCAGGTGGATTTCCACCTCTGGCTATGCAGGGTAGCTCCAGGTTCTCCCCTGCCCGTACATGCCCCTCATTCAGGCCT
GGCCAATCAATGACAGGAGGTCCTGGGGGGACTGGAGAGCATAGACCACTCAGGGAGCCTGGGAAGCCCCCATCTACT
CTTTCTGGGCTCCATAACTTGCTTTACTCTCCTCTTGTGGACAAGGGAGATGGCTCAGGAGGTCCTTGGCAACAAGCCC
AACAACCTGACTTCAAGTCCACTTTGCAAGGACAGACTTAACTTCTGAGAGATGTTCTCGTGCATGCACACATGCACAC
AACAACAACAGCAGCAGCAATAACAACAATAACAAATCTTAGCTTTTCCTTGGCTGCTTGCTTTTTGTTTCCAGTGCTA
GGTTTGGAACCTGGGTTTATGCTTACCCCAGGGTGGATTCTATGGCTGAGCTACAAAGTCCAGCCCTCAGTAGCCCAGG
TTGGCCTTACTGACCTTCTGCCCCCACCTCCTGCGTGCTGAGATTATAGGTACAAAACATGGCAGCTGATGACAATGTC
TGAATTTTCTACCATTCTTAAACCTCTCTCTATGCTCCCAAACCATTCTCTGTGCCCACCACTGCCCACCTTCCCCACTCA
CACAGGATATTCATGGTGAACGAAGCCTTTATGGGAGTGGCCAAGGCTGGGTTGGACCCCTCGCAGACTAGCAGCTGC
CCATTATCTGAGCTCTGGGGTGTCACCCTGCCATGGAGAAATAGAAGTTTCTGGAGAGAGTTGTCATATGACGTATAGG
GATCCAGGATGAAGACATGAAGTCCCAGGTCTTCACTTTCGGCTAGTCTCCATACTGATTTATTCTAAGATCTAGACAC
CCCTGGGAGAGATTTGGGGACTCAACGTGAGAGTTGGGGTGCCCAAGGTCCTTACCTAGGCTAAATACTTTTACTTAAT
ACTTACAAACTGGGATTACCATCAAGAATTTTTGAGAGTCAAGGTAAAGAGTTGGGTCCCAGGTGCTTATACAACTCAA
GTTTCCATGCTTGCATTATTAGGCTCTGAAAGTCTGGTGGGACAACCTGGAACACAGGGTATGGGAAGGGAACCGCAG
CTTGCGCACCTGGCTTCGGCTTCCGTGAAGAAGAGTTTCTCCTCTGATCCCTCATTCACGCTGGAGGAGACATCCTCTAC
CGTGCGTCCACCTTGGGACAACAAGAAAGCTGGATAGAGGGACTTTGGGTTCTTTTCCAAGGTGGATGTAGAAGCATA
CCCTGGAAGTGCTTAGGGTGGACATAGCACCCCCATTCTTATTGGCGCTGGAGGACAAGAAGCTGGGGTGCCGGCTTG
GACCTTCCACACATTCAGAACCCCCTGAATTCTGGGGTTCCCAGGGCTGTACCATGGTTTCTCCTTTCTCCCCAATGCCT
TACAGCTGCAGGACATTGACATCCATAGCTCACTTGAGTGCTGACCCTCTCTCGCTACCCCAGATCAGCCATCTTGTTGT
TTCCTGGGTGTCTCCCCACAGCATCTCCTTATCCAGCATATTACATTGGCCTCATTACCTGGGGTGGTAATATCTTCAGG
GAAGACATATTTTGGGGGTCTCTTAGGAGGATACTTGGCAGGAACACCCTTCCCATCTCAGTGGTATTGGGGTGTCCCA
CCGGTTCACCCCCACTCACCCTGGATGAAGATGATGTCAGGTGCTGGCTTTGCATCCCCAGACACACAGGTGACCACAT
ATTCCTGTCCAGCTACCCAGGTAACTGTGCTTCCTGCCTCAGGGGTTAACTGAAGCACCTTGGGGGAAACTGGTGGGAA
AGAGTCTGGGGTAAGACACACTGTTGGGAGGTACATGAAAGGTTTGGTCAAGAAAATGAGACTGTACCCAGGGCCCAG
GGTGGAGGACTCCCAGGTCTGAGGGAAGAGAGCTGGAGCCCAACTTGGTGGGTTCTGAAAGGGAGTCTCTCACCCGTA
CCTAGGATGGAGAGGATTACGCTGGGAGACACGAGCTCGGGACCCAACTCGGAGCGGCCGACTTGGCACTCGTACTCC
GCATCATCGCTGAGGTCACAGGCTTCAATAAGCAGGTGGAACTCACCTGGAGATGGAGCCACCAAGGTCAGCGCCAGT
GTCTCTGCCCTTGCCTTAGGATCTCAGGCTCTGACCTCTCACCTTTAGCACTGTCTCCTTCCAGGCTGTACCTTGGGAAG
CCTGGAATCTTAGGGTTTGGACCCAGAAGCAGCCCATCCTTAGCCCACTGCACCACACTGCCGGGGGCCCTGACGCCAC



   

ACCACAGCTTAACTGTCGACCCTTCCACCACAGTCAGGTTTTCAGATAGAGCCCAGAAGCCTCGAGGTGCTGAGGTGG
GGACTGGCGACTGGGCCAGGCCTGGAGACACAAGAGATTGACAATAGGAGCCTATGGTGGCACTTGTGAGCCGTGCAC
TACAAGTCCAACATTCCACTCACCTGTGGTCAGCATTCCCGCGAGCAGCAGGGGAATCAGGTGGCAAGTTCTGTGCACT
GGGCTTGCCCCGGGGCCTCTGACTGTGGCTTCCTTAGCTCCCATCACCAGCAGCTTGTTTGTTGCTGTCTTCCCTGAGCC
TCTCTCTGTGTGCCCTGCTTTTCTGTTCTTTCAATCTCTTTCTAACTCGCCCTTCTCTCTTCCCTCCCTCCCTCCCTCCCTTC
CTTCTTTCTCTTATCTTCCTACCATTGTCTGTGACTGTCGCAGTCTTTCTGTCCCGGCATCGCCTTTTCTGCCCTTTTCTCC
CCCTTTCTCCCCCGTTAACAGTTCTTTCTCTGAGCTCTAACCCCAAGACCTTAAAAATGCCCCCTTCTCTTCTCTCTGTTT
TTCTTTACTATCACCTCCCTCTCACCCACTCACAGGTACTCAAAGAGCACCGGCTGCTCTAAGTCCAGCAGGTTCACGA
ACCCAAAGCAGTCAGCCACAGCACTGAGCATTGCTTGGACCCAGTGTGAATCCTCATTCTGCTGCTTCCCCCAAGTCCT
TCCTGAGTCTGCCCAGCCGGGCAATGAAATCCCCTGTCAGCACATGCCAGGAACATTCTTTGGTGCCTCCCCAGCCCGG
GTGACCCCAAGGCCCCAGGAGAGCATTTCTGATCAGGGCCATCTCCAGCTCAGGATGGAACGCAGAGCTAGGCCTGTG
TGCGTGGGAAGGCTACAACCCCCCCCCCCAGGACATCCTTGCTCTTTGCAGCCCAGACTGTGGCATGTACCGCACCCCT
GCTGGTGAATATGCAGGAGTGTGTTGTTAAACCAAGAGAGTATGGGACAGAGAGAAGCCACTTCTGTGGGTATGGGTT
TCAGAGTGTGCGTGTTCCAGGGGAGACGAGAGCCGATTTTCATCTGTGGACGTATTTGGAGTGTCTCATATGGGTGTGC
ACAGAGCATCCAGACAGTCAGCAGGACTGTGTCCGCAGACCTCAGTGTGTGGAAACCTGGTGTGCTCAGACGCAGATA
AACATAGGGTGGGGGGTCCCTGGGAGCTGAAGCACCTGAATCCCTGGGCCATGTGAGGGCCTTCTGTTTCCTCAACTCC
TCCATCTTCCCTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTCTTGCTAGGATGATTTATCTTC
TTATTCTTCTCCACGTCTTTAATTCCATCTCCCCCCTCCTCCTCCTCCTCCATTCCTACCCCCTTCTCATTTTCTGTCACTC
TTGCTGCCCCCTCTGTGTCTGGTCCTTGAATTTTAGAAGCATATGTTGACTGGCCTGCCCTCCCAACCTGGGTGCACAGA
TGAATTCGCCTGGGATAAGCCCCTGCTGCCTGCTTATCTCCTGCAGGAATTGCAACTGTTCTCTTTTGCCCCATATTCCC
TACAAACCTCTCACCTCCCGGCTGCTTCTTCTCCAGGAGGCAGTCCAGGCATCTGGCCTGAGCCCCCCTCACAGCTCTCT
ACCAAGGGTGAGCCCTCTGGTCTTTCTTTCCCACCCAGCCCCATTATTGATTCATTACCCTTGGTCCACATTCCCATCTC
CAAACCTATCAACACCTCCTGGGCAATGGATTGCATACAGACCAAGCCAGGGAGTCTGCTATGGGGCCTTTGCCAGAT
GGTATCTTTGGGGGCCAAGGTGTAGAGCTGTCAGTTGCTGGAGCCTTTAATTAGTGCAAACCTTCTACACTCACCTTTG
GCTGTTTTCCTTCTCTGAATGCTCTGGGGATCCCAGGCTCTCCATTTTTCCATCCCGTGGCCCCAGAGTGCCAGGAAAGG
GAAGCTGTGTCAGGTGTCTGGAAAAACAGCCTCTCACCTGACTTCCTCCCGGGGACTTAGGAGTCCTGGGCTCAAGTCT
GTCCTATTTCAAAACTCAGAAGCCAGGAGTTCAGATTTAGGTGTGAGGCCTCCTAGGACTCTCTTTTCCAAGCCCCCAG
CCTGCAATCCCTCCACTTCTACAGGACTCAGCACAGCTGTTCAGTCTGTTGGTTTTCCCATCCTCGGGGGCCCTAGGGGG
TGAGTGAGAACGAGACTGGATGTCAAATCCAGTAGCTTTAAGACTTAAGACCAGACATTCTGAAACTGGCTCAACTCC
ACCACACTGCAGCCTGCAAGGCTTCTCAGCCAGCAGAGAAGTCTGAACTATCCCCCTGGGGCAAGTCCAACCCTCTGAT
ATTTAGAAGTACCAGTCGGAGCCCCAAATGTCATTTATTTCTGAGAGGTCCAGGAATGTCAGACCCGGGGTCTCAGGCC
CCCAACCTCCCCCCCTCCAGCCCCTTCAGTGAGCTCAGGGTCCCTCCCACCTGCTCTGCCAGCTGCGCTGCGTGGGAAC
GCCCAGCTGGGCTGCACCGGAGCTGTCAGGACAAGCTGTGCGGTTCCCAGCCTCCCTCCCTGCCTGCCAGAGCCAGGG
CACTGCTGCCTCCCAGCCGTCGCCCGGCAACCACTCACCACTCGGATGGGCCAGGGACTGCTGGGTGGAGAGAGGGGA
CGGGTGGGTGGGTACTGCTGGGTCCTGGGAAAGGAGGAACTCCTGGAGGGGAGGGGGCGGGCTAGATTCCTAGATCTT
AAGGTACGTGTATGGCTTGCAGGGATAACAGAGCAGCAGGGAGTATTTTGGGAAATAGGGAGTATTTGGGAAATAGGG
AGCAGAAACCCTCTTCTCTCAAGGCTCCTAAATGGTCCTTCAGCACCTGGGTGCCCTCTCTCCGACCCGCAGGCCCACG
GGAGCCTGAGCTCCGCCTCCCCAGGGCGCGGAAGCTGGCGAAGCCCCAGGGATTCCCATTTATAGCTTGGTTTCCACTC
AGCTCAGTCCCTCCAGGACTCGGGCTGAGCAAGTTTCTTCCATTGCCCTTCTCTCCTCCCTCCACCCCCTTGCTCCTCCTC
CTTCTCCTATCTGTTTCTATCCTCCTCATTCCCGCCTCCCCTTCAACCTCAGCAGGGTGCAGGTGTCCAACTCGAACAAG
GGCCCCAACTTGGA:CTCAG:ATGTTCCCACTCTCAGACCCCCTGATAATGC::CAAGGGGCGCCCGCCTGCT:GCGCGGAC
AGCTACCCTGAGCAT:CCGTAGCCGTCCGCACACAAGGCGCGGGAGTTTCTCAATGGGAAGAGGCCGGGACTCTAGGA
GGCGGGGCGAATAGGATTCCTCCCGCCTAGTGGGTCCCTCGCAGTCCTAGGGTTGCAACCCTTGAGCGGTAGAGAACA
CCGGAGACTGCGGATGAGCCAGATTTCGGGGACATAAAATCTTCCAGCCCGGAGAGAATTGTGTGCAGAGAGGGGCTC
CAGTCCAGCGTGGTGTGAGAGGCGTGCTATCAAGAAAGAAGTTGGAGGGGAACCAGTGCAACCCTAACTCTGCGAGAT
CTTGGGGTACACACACTCGGGAGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTC
GAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGA
ATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTG
GCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAA
GGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACC
TGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGT
TGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAA
GGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGT
CTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAA
CGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATA
GCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGC
ACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCA
GATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAG
AATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTG



   

ATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGA
ATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTAT
CTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCA
GCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGA
GTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGC
GGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGG
AGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCC
TGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCG
TTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAA
GCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGC
CTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGC
TACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGG
GGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCA
GTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCC
CTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAA
TACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGG
GCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCG
GTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGC
GCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATA
CCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGT
GCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACT
CTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTG
GCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGA
TTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGAT
AAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCG
ACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAG
TGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTA
TCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACAC
CGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGC
AAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTA
CGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTT
CCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGG
CACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTC
CAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCG
GCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAA
CAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACC
TGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAG
CTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATC
TCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGC
CCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGAT
CTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTG
GCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAAT
GGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAG
TTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTG
CCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGC
ATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATA
GCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTC
GAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGC
TACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCT
TCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAAT
GGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAG
CGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGG
CGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGC
CGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCA
CGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCAC
GCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCT
CGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGG
GGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAG



   

GCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCA
AGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCT
CCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCG
CACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACG
ACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCC
TCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTG
TCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCA
GGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGAC
CTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGTTGGAACAGCAGAGTCCAGGAA
CCCTAGGGGAGT:GGGGGGGGTGGAGCTGATAGAGATTCAGTTCTGACCCAGATCTACTATGCAGTCCCCCCAGAAGCT
CCCCAGGTACTAGGCGGCCCCTCTGTGTCTCTGGTTGCTGGAGTTCCTGGAAATCTGACCTGTCGGAGTCGTGGGGATT
CACGACCTGCCCCTGAACTACTGTGGTTCCGAGATGGGATCCGGCTGGATGGGAGCAGCTTCCACCAGGTTGGGTCTAA
ATCTCTTTGTCATTCTTGTTCATTATTGAGACTCAGCAACCACTCCAACTACTGGCTTACCTAGGGGGAAATGGCAGCCA
TTCAGCGTTGACATGTGATTCAGGTCAAGAGCCAGACTTCCTGGCTCAGTCATTTGCTAACTACTTGCTTTTACATACAG
TGATTAACCTCTTTGTCCCTCAGTTTCCTTATCTGTACAATAGGAAAAATAGTAGCATTAATCACCTCATAGGATAGTAT
AGAGAATTAAATAAAACATGTGAGTGACTAAAAGTATCCAAGATAGTTCTTATGTAAGTTATAGATGAAAAAATTAGT
GTGAGGTGTGGTAATAATACACACCTGTATTATAATAATATAATAATACACACTGTGTATAATACACACCCCAGCACTC
AGGAGACTAAGACAGGAGGATGAGGAGTCCCAGCCTCCACTCCATAGTGACACTCTGACCAAAAGAGAAAAGAAAAA
TAATTATTGTGCATTTATCACCTCTAGACCACGCTGAAGGACAAGGCCACTGGAACAGTGGAAAACACCTTATTCCTGA
CCCCTTCCAGTCATGATGATGGTGCCACCTTGATC 


	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




