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Genentech ID: UNQ178 Date of Submission:  1/25/05 

Lexicon Contract Name: DNA009 Mutation Type: X  Standard Knock out  

LexVision Name: INH214N1   Conditional  

Reference accessions:  NM_019790 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS.39_________     
    X Target Vector  DNA __pKOS.39 TV____________     

  X Targeted ES Cell DNA __1A8____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: DNA009-13/14 DNA009-21/22 

Restriction Enzyme for Genomic Digest: Xba I BamH I 

Predicted Wild-type Band (kb): 6.9 11.8 

Predicted Mutant Band (kb): 3.8 10.3 

Probe Size: 478 450 

 
 
 
 
 
 
 
 

   



   

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: DNA009-3 5’ Primer Name: puroGS 

3’ Primer Name: DNA009-10 3’ Primer Name: DNA009-4 

Predicted Wild-type Band (bp): 285 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 405 
 

 
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 
DNA009-13  5’ – GTGCCGCTTTTAAGTGGTTGG 
DNA009-14 5’ – CTAGCCCGGCAGGAGTCAC 
DNA009-21 5’ – TAGGACACAGCCAAGTATCTC 
DNA009-22 5’ – CAATTTAGCCATGTCAAGTTAT 
 
PCR Genotyping 
DNA009-3 5’ – CTCCGGAGATCATGCTCTCC 
DNA009-4 5’ – GCTTATCCAACATCAGTGGC 
DNA009-10 5’ – CGAGTTTTACCGGGCGGGCTATGA 
puroGS  5’ – TGAGGAAATTGCATCGCATTGTCT 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
ATGGTGCTGTGGGAGTCCCCGCGGCAGTGCAGCAGCTGGACACTTTGCGAGGGCTTCTGCTGGCTGCTGCTGCTGCCCGTGACGCTGCTTATCATAGCC
CGCCCGGTAAAACTCGCTGCTTTCCCTACCTCCTTAAGTGACTGCCAAACGCCCACCGGCTGGAACTGCTCCGGTAAGTCCAGACCCTCAGCCCTCTAC
TTCACTTCTCCAAGCGCGGAACCCGCACAGACCTGTCTACTCTCATATGTCTGCCCAGCCACTGCCTGAAACCCAGAACTTCCCACCTCAATCCTGAGA
AACATTGAGAACTGCTTCAGCTAAGGCTGGGCGTGCTGGGATAGGAACAAAGTACAGGTGTGGGGAACCATAGATGTTTGCCCCTTTCAAATCGGAGG
ATTTAGAGAAATACTACAGAGGTAGTTCTCCATCCTGGGGGAAAACACTAACGCAGAACATTTCCCATCATTAAAAAAAATAAAAATAAAAATAAAA
GAGTCTAGCCTGGATGTGCGAAAAATAACTTTATGAGAAAGAACAATCAAGAAAGCAATAAATCAAATGATGACTGCAGGGAAACTGTTAAGGCTGC
CGAAAATGCTTCTGAATGCAGGGGTTTTCTAGTCAGCACTGGGCCACAGATAATTCTAAGGAGGCAAGTTTCCAGGAACGGAGTCTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCTTCCTTCCTTCCTTCTTTCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTCCCCTCCCCTCCCCTGCCCTCCCTTCTCCTCTCCTCTC
CTCCCCTCTCCTCTTCCTCCCCCTTTTCTTTCTCTTTTCTCCTCTAGCTTGTTCTGTCTATACCTCCCTAGCTCTCTCTTTTGCTCTCTCTAGCGCTCCCTCTC
CCTCCCTTTTCTTCTCTCCTTTCACCCCCACCCCCACTCTCTTCTCTCTTCCTTTGGCTGCAAATGCCATTGACTTTGAAAGACATTGATTTTGTAGCCAA
AGTATGCCCATCCAAGTTCTTATGTGGAGGACAGAAGTTGAGAAAGAAGCAAACATAGATCCCCGCCCCCTCCCCCACGCCAGAATGGGCATGCCCCA
AGGCTGATAGACTCTCTTCTGAGAGCACAGTGACCCTACCATGGCAGGTCCCAACCCCTTCACTTCTGCACTGGGTTTCATTGTCAGGCAGTCCTCTTGC
TCATTCAGTCTCTGTCAGAATACTGAAGCTTGACACCTGCATGCTATTGAAGCCTCTAATTGAAAGGGGCCCAAAGATCGAAGTTACTGCACTCTTACT
GGCTGGTTTTACATTTCAGTATCAGAGTGTCTAGTTTACCTGAAGAATCATAGTGTAATTTCTTTGGCATTTTAAACTCTATAAGCACACATGGTCATTG
TCTCCATGGTCTAATCTGGTCTTGTTTTAGCAAGTGTGTTTATAACATTTCATTTTAGTTAAGTAAAATCTTCTCACAATTAAATCCGACTTTGAATAAGA
TAGCCTTTGGAGATGTGTAAGTGAAAGGAAGTGTGTGTAACTTTTGAGAGGATGTGATTATTAAATATAACTTATAGGTAGAGGCATGTACAGTTCTAA
GAGATGACTAATACAACTCTTGAGGTCAATTAATTAATGTGCACCACTCCAGTTTAACCTTGGCTAAGACAAGTTGAAATGTACAGTCATATTAGATTT
GGGTCAGTAGACTGACTTGGTTCTTCTTTTGGTAATTTCTAAATTTGGCATTTTATGAAACACAACATGTCTCTAACTTATTCTTAGTTCCTTCATTCATG
TATGCTATTTTAAAAAGAATAAATTCCACTTGGGAACAGAACATCCTTAAAATTTGATCATAACTAATGTTCAACATGACTAGCTTGTTTCCTAACTAAT
ATTGGTATTAGGAATACCTAGCTTGAATATAACATTGACAATGAGGAAATGTGTTATAAACCAGATCTCTCAAAGCTGTGTTCACTAACTAAAAATGAA
GAACTGTATTTCTGGAAGGTTGTGAAGAGCTTGGCAGCCCCCACCCATCCCTGTTAACTTGAAGGTGATCAATCTTCCTTTGAGTCAGAAAGACCTTCA
CAGAAAACACCAAGTCTGTTTATCTTTATTATTGAGGTTTTGCTTCCTCTTTGTCTGGAAAAAAAACTGTAAGTAAGGGTCATTTCATATCTTAAAGCGA
AGAACAATTAAAGGCAGAAATATTAAAATGGCAACTACAAACCATCACCAAATCTTTTCCTAAATATTGAGTTTGGGTCACTGATATACCCTACTTAGT
GAGGAAAAAAATTAAAAAGAAAGCAGAGAAGCAAATGTCAAACTTTCACTCACACAGTCACTATTAGTCTAAGCTAAATTTAAGAAAGCATGCTCAA
AAGGTGATACTGAGGGAGACTTTATTAGGAAACAGTTGTAAATGTATGGACTATTATTGATCACTTTTGAGGTTATTAGTAGAAGGCACACTTGTGGCT
GTTGGAATTAAATTTTAAGAAAATTCTGTTTGTGCTACAAACTAGAATTCTCTTTATACATTATAACATTTTAAAGTGACTGGAGCATTCTTTTTCAACT
TGAGGTTACGATGACAGAGAAAATGATCTCTTCCTGTGTGACACCAACACCTGTAAATTTGACGGGGAATGTTTAAGGATTGGAGACACTGTGACTTG
CGTCTGTCAGTTCAAGGTAAGATATCTGATATTTGCATCTTCAATTCATTAAAGAGGCTGCAAG 

 
Genomic Locus: (The deleted sequence represents nt 3359-6198-in the sequence below.  KOS39 used to generate the TV 
represents nt-2448-11553- in the sequence below.) 
ACATGACAACCTCTCTCTGTCCTAGACTATTTTTTCCATAACTAAAATATTCTAGCTCAGGAACATTGAAAGCTAGTATTATTCACTAATTTAAATAGGA
ACTTTGAACACCCATGGCATGGGTTCAATCAAATTATTACTTATCATATAATATATAATATGAGGCACGATTCATAGGCATATTTGAAAGTTAAGTGTA
GTAAAGAAACTGCTTTGAGCTTGCTGGGAAAGAGTCGAAGAGCTAGTACAATTTTATGATAAGGCAATGTCAGTGCCTGTCTATTTCCTCAATACCTAA
TGAAGAACTAAATAATATGCATATTTTTATTTACATATTGAACAATGCAGTGCTCCCTTCAGTAAATGATGTTCTTCTGCCACTTGGTGGTGCCTGCCAG
TTGCAAAATTCCGTTTCTTGGTGGCACTGTAACACTAAATGTATCCTGAGCGGGACAGAATCACAGCATCTCCAACTGAAAGGCTTTGGTTCCAACTCC
TCAATAATTTAAAGAACCTCTGTGCAGGTAACTGTGTTTGCTACCCATCGCAGCCAGTCATTAACTCATTTGGCAGTTTAAGTTACTGTGGGCAAAGTG
TCTGAAGAATACAAATTCTTACAAAGCACACCAAAATTTTACTAAGCAGAGAATTCAGTAACATTTTTCCTTGTAATTCTAGGTTACAGTCAAACCCTG
CAACCCTAGCGCTGGTTTATGATCATAATCGCTGCAAAAACACATTGTCTGAGGGACTTTGCCATAACTGCAGAGGGGCTCATATTCAAAAGCCTGATT
AGTTGCTGATCGCTGATCCACGCTTTGGTATGGAAAATTCCAAATCCTCATTCGGTACTGTGTGGCTGATGCAGCTAGATCTGCATTAAGCTTGAATGT
ATGTCGCAGACTCCACTGAAAGGCATCTCTGTTTCTTTGTTTTTGCGATATCTTTGGCAGCTCCATCTTCTGGGCATTCCTTTACCTTCAACAATTCAGTT
GCTCCATCTAAAAGCCGATTTTTCTGATGCCTCCAATGTCTGGTCAAATTGATCTGTGTTAATGGAGTCTTCGCTGGTGAGAGATGCCATTGACTGGAAC
GCTGAGATCTGCGGCTGCTTATTTGCCAGGGGCAAGAGACACCAAGATTCAGAAATCTTGAGAGGTGGGCGGGGGAGGGGGAAAGGTAGTCTTGGGA
GGGAGGCGGGATGTAAGATAAAGGGAAGGGTTTCACATAGAGGAAGAAAGAGAGAGGTGGCTTTGAGGCTCAGAGGTGCTGCAGGATCACGTCTCAC
AGAGGCGAAGTTAAAAAGCAAGGGAGTGGGGAGAGGTTGGAGGGTACAGGACTTAAAGGGACTGCTTTGGCACAGTTTGTTTTCTGGTGGTGTCTGCG
GAGGATAGATAGATAGTCCGCCTTTCAAAGTCTATTGGTGCCGCTTTTAAGTGGTTGGTTAAGCTCGTTAATTGCTTGTTAGATGCTATCAAACAATGCT
CTTAGTCAAGATTCAGGAGGTTATGGGAGGGCGATACAAGGAAATTTAAAGAAAGAGAAAGGGGAAAGCTTTTGAAAGAAAGGAAGAAGGAGAGAA
GGAGAAAGGAAAGAGAAATAGAGCAGGAGTATATATGTATAATGTGAATGAAAAAATACCATAAATAACTGAATGATACAAACGCAAAAGGAAACC
TCTTTGGTGCAAGGCACCAAGAACCCTGTGACTGCAGTAGTGACCTGAGTCGTAGGAGACAGACTCTTCTCTCCATCTATGTCCCAAAAAGCTCTGGGC
CCTGAGAACTAACATGCCATTAAGCTAAAGAGTGTGTCTAACTGCGTGGAGTGCAGCAGAAGGAAGGCTGATATCTCTCTGCTGTTTCTGCTGGGGCTA
AGGAGAACCAAGCGGAGGTAGTGACTCCTGCCGGGCTAGGCTCCCTTGCCTCTCCCAGGTAGCTGGGGATCCACAGACAAGGTGTAAAACGCCCAAGT
CTAACGCCCAATCACTCCAAGCTCTCCTCCGGGATGCCGCTTCTCTGTGGATTCGCCCTGTAACCCATTCTCAGCTTGGATTCAGAGAAGTCTCTCGCTG
CTCCTCCGGCCTCCTGTCCAGACCAAAATTGACCTTCCAACAACATTTTGTTGAACCTTTTAGACAGCCCCACAAATAGGTTCCGGTCTGTACCTTACCA
AAGAGCTCCAGGGAAAGAGAATCAAATCTAGCAGGCTGAGCTGCGGAGAGCCTGGAAGGGATAGGAGGCACAGGGAGAATGGGGAGAGCCAGCGAA
ACTGGCTGCTCCAGCCTGGCGAGCACTGTCGGGCTTGCTCGGGGAGCTAGCTGCTGCTGCTGCTTTAAGCCACCAGAGTCTTTTGGCTCTCGCACTGCC
GCCTCTTGCCCTCTTTTCTCTGCCACCGCCTAGAGAAGCATCCTAATGCTTCTTAAGCTACCAGGACATGCCCAGCCTGGATCTCTTTCCCGGACCGGCG
GCGCCAACGGGAGGCCCTCTGCTCCCTACCCGCTTCCCCTATTGCCCTGTGGCTGCGGGTCCTCCACCTACTCCGCCCCCACCACATCCAGCTGGAAGA
CAAGGCCACCCAGCCGCAGCGGGTGCTGTCAGCCCGGGGTCACGCACAGAAGAGAGGCGCGAGCCTGGACCTCGCACACAGTAGGGGGCGTCATGGA
GCAGAGAAGCCAGGCAAGTGGGAGAAAGAACGTGGGAGTAGCCGCCCTGAAGCCTGAGCTTCTCCCAGGAGCCATCCCGCCTAGACCCACTCGGGTT
AGAGCCTAGAGAACTAGCCCATCTGTGGCATCAGTGGCCGCCTCCTCCTTGCACCTCCTCACCGACCCCTCCCTCCCGGGACCTGCATCGCGCTCCGCC
AATCAGAGTCCGACTGCCGCTTCCCACGTGACCCCGGGCGGGCTAAGGACCTGCTGCTTCCCAAACGCCAGAGGGATGCGGGCGGCAGAGCGCGAGA
GGCGGCGGCTGGGCTGCGGGGCGCTGTGACTGTCCCTCCACCCAGTCTGGTCGCGCTCTTCTCTTCGGCCGATTGGCCGCCTCCTCTCCGCACCCTGGTT
TCTGTCTCCTGCTCCTCCTTTGCCCCGACCCTGTTCCTTATGGCAGCAGCTCCTTGCATCGGGGGCGCAGCTTCTCAGCGGACTATCCTCTCACTCCGCA
GGCTGAGCCCGGTCACTGGATGTTGCTGAAACTCCGGAGATCATGCTCTCCTTTGGTCGCAGTATCACCGCCGGCTGTCCCTGCCGCCGCCCCCTCCTCT
GCTGCCGCGGTCCGCGGGATGCTCAGTAGCCCGCTGCGTGGCCCCTGCGATCCCGTGTTCTTCAGAAGCCTTTGGTTGCTGCAGAGTTGCGCGAAGTAG
TCATGGTGCTGTGGGAGTCCCCGCGGCAGTGCAGCAGCTGGACACTTTGCGAGGGCTTCTGCTGGCTGCTGCTGCTGCCCGTGACGCTGCTTATCATAG
CCCGCCCGGTAAAACTCGCTGCTTTCCCTACCTCCTTAAGTGACTGCCAAACGCCCACCGGCTGGAACTGCTCCGGTAAGTCCAGACCCTCAGCCCTCT
ACTTCACTTCTCCAAGCGCGGAACCCGCACAGACCTGTCTACTCTCATATGTCTGCCCAGCCACTGCCTGAAACCCAGAACTTCCCACCTCAATCCTGA
GAAACATTGAGAACTGCTTCAGCTAAGGCTGGGCGTGCTGGGATAGGAACAAAGTACAGGTGTGGGGAACCATAGATGTTTGCCCCTTTCAAATCGGA
GGATTTAGAGAAATACTACAGAGGTAGTTCTCCATCCTGGGGGAAAACACTAACGCAGAACATTTCCCATCATTAAAAAAAATAAAAATAAAAATAA
AAGAGTCTAGCCTGGATGTGCGAAAAATAACTTTATGAGAAAGAACAATCAAGAAAGCAATAAATCAAATGATGACTGCAGGGAAACTGTTAAGGCT



   

GCCGAAAATGCTTCTGAATGCAGGGGTTTTCTAGTCAGCACTGGGCCACAGATAATTCTAAGGAGGCAAGTTTCCAGGAACGGAGTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTCCTCCTCT:NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTCTCCTCCCCTCCCCTGCCCTCCCTTCTCCTCTCCTCTCC
TCCCCTCTCCTCTTCCTCCCCCTTTTCTTTCTCTTTTCTCCTCTAGCTTGTTCTGTCTATACCTCCCTAGCTCTCTCTTTTGCTCTCTCTAGCGCTCCCTCTCC
CTCCCTTTTCTTCTCTCCTTTCACCCCCACCCCCACTCTCTTCTCTCTTCCTTTGGCTGCAAATGCCATTGACTTTGAAAGACATTGATTTTGTAGCCAAA
GTATGCCCATCCAAGTTCTTATGTGGAGGACAGAAGTTGAGAAAGAAGCAAACATAGATCCCCGCCCCCTCCCCCACGCCAGAATGGGCATGCCCCAA
GGCTGATAGACTCTCTTCTGAGAGCACAGTGACCCTACCATGGCAGGTCCCAACCCCTTCACTTCTGCACTGGGTTTCATTGTCAGGCAGTCCTCTTGCT
CATTCAGTCTCTGTCAGAATACTGAAGCTTGACACCTGCATGCTATTGAAGCCTCTAATTGAAAGGGGCCCAAAGATCGAAGTTACTGCACTCTTACTG
GCTGGTTTTACATTTCAGTATCAGAGTGTCTAGTTTACCTGAAGAATCATAGTGTAATTTCTTTGGCATTTTAAACTCTATAAGCACACATGGTCATTGT
CTCCATGGTCTAATCTGGTCTTGTTTTAGCAAGTGTGTTTATAACATTTCATTTTAGTTAAGTAAAATCTTCTCACAATTAAATCCGACTTTGAATAAGAT
AGCCTTTGGAGATGTGTAAGTGAAAGGAAGTGTGTGTAACTTTTGAGAGGATGTGATTATTAAATATAACTTATAGGTAGAGGCATGTACAGTTCTAA
GAGATGACTAATACAACTCTTGAGGTCAATTAATTAATGTGCACCACTCCAGTTTAACCTTGGCTAAGACAAGTTGAAATGTACAGTCATATTAGATTT
GGGTCAGTAGACTGACTTGGTTCTTCTTTTGGTAATTTCTAAATTTGGCATTTTATGAAACACAACATGTCTCTAACTTATTCTTAGTTCCTTCATTCATG
TATGCTATTTTAAAAAGAATAAATTCCACTTGGGAACAGAACATCCTTAAAATTTGATCATAACTAATGTTCAACATGACTAGCTTGTTTCCTAACTAAT
ATTGGTATTAGGAATACCTAGCTTGAATATAACATTGACAATGAGGAAATGTGTTATAAACCAGATCTCTCAAAGCTGTGTTCACTAACTAAAAATGAA
GAACTGTATTTCTGGAAGGTTGTGAAGAGCTTGGCAGCCCCCACCCATCCCTGTTAACTTGAAGGTGATCAATCTTCCTTTGAGTCAGAAAGACCTTCA
CAGAAAACACCAAGTCTGTTTATCTTTATTATTGAGGTTTTGCTTCCTCTTTGTCTGGAAAAAAAACTGTAAGTAAGGGTCATTTCATATCTTAAAGCGA
AGAACAATTAAAGGCAGAAATATTAAAATGGCAACTACAAACCATCACCAAATCTTTTCCTAAATATTGAGTTTGGGTCACTGATATACCCTACTTAGT
GAGGAAAAAAATTAAAAAGAAAGCAGAGAAGCAAATGTCAAACTTTCACTCACACAGTCACTATTAGTCTAAGCTAAATTTAAGAAAGCATGCTCAA
AAGGTGATACTGAGGGAGACTTTATTAGGAAACAGTTGTAAATGTATGGACTATTATTGATCACTTTTGAGGTTATTAGTAGAAGGCACACTTGTGGCT
GTTGGAATTAAATTTTAAGAAAATTCTGTTTGTGCTACAAACTAGAATTCTCTTTATACATTATAACATTTTAAAGTGACTGGAGCATTCTTTTTCAACT
TGAGGTTACGATGACAGAGAAAATGATCTCTTCCTGTGTGACACCAACACCTGTAAATTTGACGGGGAATGTTTAAGGATTGGAGACACTGTGACTTG
CGTCTGTCAGTTCAAGGTAAGATATCTGATATTTGCATCTTCAATTCATTAAAGAGGCTGCAAGGCAGTGAGCTTCTTGTACAACTCATCATTTGGCAA
GTTATAACTGTACAGACTCAAAAGGAGGCTAGCATCAAACAAAAGTACTGGCAAGAGAGCAAGCTGATGTCAAGGTGACATATAACTTTTCGGGACCT
GTGACTGACCTAGTCAAAAATGCCACTGATGTTGGATAAGCTTCAGTTTCTACTTTCTAGATATGGACGGAAAGTGTGCCTTCCTGAAGCACTGGTGTG
TACATTTTATAGGTCAACTGACTGAGGATAATTGTCAAAATAGTCAGTGGATAGCAGATATGGATTTGTACTTTTGTTCTTCACAAGTTGTCATTATTAT
TATTTATTATATTGTCGTTTGTTTTAATGGGCTTTGGTTTTCTTATCCTGTCAAGAGGATGCAATTTTATGTTAACTTCTATAAGGTCACTCCTAAACTAC
TGTGCCAGTTTGGAAATCATGAACCTTGTTGTATACATTAAAGATTTTGAGACTAGCACATTAAACAACTACAGAGTCTCCTAGGAATTCATATGAGCA
CATAGAGCCTCATGTTGAATCGTAAGCAGAACGGTGGACATTGTCATCTGTCAGAGAGGTTTTCAACAGTTAGAAAGAAAAGTATATTTTTACAAAGA
AGTTATCATCAAAGTTGTTAAAATGAATTTAAAATAATGCTTCCATTGTTGTTATTACAATCATTATTTATCCCATTTGCCACTATGAAAATTACTGGAG
TCTGCTTCTTTTCAAAATATTCATATAATAATATATAGCCTCAAATAACTTGGATGTTGAACTAGTACCGTGGACTCACACTTGATTATTATTGAATTAC
ATTTAACACCAAACATTTACATCTAATTTAAGCTGATGCAAGAAATATGCATATAAATAAAACTATGAACAAGATCAAAGGCACTTCCAAAATTATAA
AAGCATGAGTTGTTGAAAACTAGAAACACAAAGTCATATTTTGACTTACTGTACCATATTGAATATTGACTTAATGGTGAATACATAGGACTTAACCCT
ACATCTTGGTGAGGCAGATAAGAAAACTCACCTTTAAATATGGGTTGAGATACTTTTAGAGAAGATAAAAGCTCCTTGTGCATTTTTTCCTCCTTTTTGA
GAAACAGAGCAAGATTATTGGTAGCTTAAAGTGGCCAAAGACATTGCCATGGCTTTAGCGATCCATCAGTGCAGATCACATACATGTGGCATCTACTTT
CAGGGTCTCCCCCACAGTGAGGGAAGAGCTACGTGAAGGAGATGGAACATGAGAATTTTCAATTTATAATTTTTATAATTGATAACTAAAGAGGATGG
AAAACCAACTGGAGAAATCACGCCCATGGAATTTCATACCTTTTCTTTTTCTTTTTAAGTTTGTGATTCCTGAGAATTTCTCTTATTTTTGTAGCCAGGGA
TAGGTACAGCAAGTAAACTTGTAATTAGCAGAAGATGGTTCACAAAGCACATTCTTCAAATGAGATGTTTGTGTTTCACTGGAAAAAAAAAAAACTGG
TGTAATTCTGGGTAAATGCGCAAAATGGAAGCATATCATTTTTCCTATTAAAGAACTGTCTGTGTTTGATTTTTAGCTGCCAAATGAAAATTTAAATAG
GAAATATAAATATATTTCCTTATTTGTACTGGATTATACTGTTATTAGTGTGTTTTACAATAATAAGTAATTTAAGAGGAAAAAATCTTTCTAGTAGTAA
ATTTAAACTTTGTATATTTATCATAATTATTGAATGTCTACACCAAGTTGATGGTTAAATAAAATTGTACAACTTGCATGAGATAAACTATGTTAAGCTA
GGAGCTCCTTGAACAAGTTTCTTCCCAGTCTTCAGCATTTTCATGTTGTTTTGTGTGTTTTTTTTCTATTTTTTAATGTTTTCTCCCCTTCTATCTGATAAA
AATGAAGACATCTGAAAATCTCTTCTATGTAGTATCCTAAATTTTTGTTCCTTGTGCATTTTCAGATATGAGTGTAAGTTATTATATTTAAAATGGGATG
TACATTAGTCTTTCTGGACATGAGATAAATTTCAAACATAAATGCACATATTGTACATAACCTAAATATGTTCCTATATGTGTTATTATTAAAACACTAA
AATGAGCTTATATGAATCTGACTTCCCTTAGATACTTTAAAATACACTAATTTCTACCCTTCAAAATTCATTCAATTCTTATAAGTTAGATAAGTTTGTTT
AGCTGACTCACTACTTTTTCCTTTCTTCCATCTTCCCTTCTTTTTTTCCCACTTTTCTTACTTCTTCTGCATTGCTGGTGACATAACCAGGACCTTGCATGT
ACTAGGCAAGTGCTCCACCATTGAGATATATTCCCAGGTCCTTTACATTGTTTATAAGATGAGGAAATTCATGGCCATTAATATAAATAGTTTCCAATT
AAGTAAGTCATAATTCTAGAAAATGAAACACAGTAAACCAAATGATATATTTACATTTAAGTGCATCAATTATAATTTTTAATATTACTTAGGGTTCAA
ATGAAAATTCCAATAACACAACAGCAATGTCAGCTTATTATAGACAATGATTCGTAATCAAAACAATACAAAGTAGAATATCTGTAACCCAGAAGTCC
AAATTCGGAAATAGTCTGAAATCCATCATGATGTTTAAAATGTTTTGAACTTTCTAAGTGTTTCTGACTGAGAGTGTTTTGAATAGATGCTCAAAAGGT
GAAGTCTATCCTGTCATTCCACAAATGCCAAGATCTCAAATTTTGTGCCTCTAAAACACATTGGATACGGGGTATTAAACCTATACAAATAATTCTTAG
ATAATAAAATAAAAACTTATAATATGATACAGTCTCAGGCATCCCATCTTCCTACGAAATATCAAAAATAACTAGTCAACCTGATAAATCAATTGTGAA
GAAAAACTGAAAAAGTGAATAGAAGAAAATGGATGAATAAACAAAGGAAAAACAACAGAAAGGTGAAAGGAGGAAGGGAGGCAGATAAAGAGATA
TAGTTTTTCTTAGTACTGGTTCCACAATGATCAATGATAATTTATAAGCTTAATGTATCAGGTAGCCTTATGCTTTCTTAAGAATTTTCCAATTTAGATAT
TAAATAGTTGCATTTACTAAACTATGTTTTATATCTAAAAATGTTCAGTTACTACTGCTGCTCAAAGATTTCCCCAGAACGTAGGGTCTTCATGAATGTT
TATTTTCTTCATAGATGTGCAGTTTTGATTAGTTATTGGAACCAGTTTTCGTCACTCTCTGTTGTCATGGCTAAGGGGAACTCAAGGCATCCTCAGTTCA
GGGCTCTAATGCATGTGACTACCAACTGTGGAGCTTGGTTCGTCTCCACCTCTGAATCCTCTCATGGGCTACTTGTACTTTGGGCTTTGACATAGCACAA
TGGCTAGTTTTAAAGGGCAAGCATCCAGAAAGAGGGGAGAAGACAAGTGAAACCCATGTCCTTTCATGATTTAACATAGAGAGTTATAGTCACATCAG
CCACGGTCAAAGACCTGCCCATTTGTTTAAAAAAAAATCACCAACATAATGCATGCAAGATGTAGTTCTGAAGAATTAAAAGTTACTTTTGGAACTGCC
AAACAGCAACACATACAGATTTTTAAACATTTTATTCTCTGAAAAAGTTATTATTTTATATCTTAAGCTATTCTCCCTCAGCCTTTGACAACAGACTATA
ACAGAATTCACTTAACATCTGTTGAGAACCTTCTCCATGCCAGACTCTGTGGAAGGTGCTGGCGAGAGATGAAACTTAAGTCACATATAGCTTTGAGAT
GCGGAATTTTCAGCTTTAAAATCCATATTAACCAAACAAGCATTGAATCACATTTTAAATTTCTCTTTTTTTTTATTCCCTGGCCAAGGGGTAGTGTATG
GGTGTCTTAAGCAATGCGGAACCTTGGAGACAATGCCATTTTATTGAAATCACATATTTGGAAAATAAACTTCAGATTTTTAAAAACAAGGAAAATGG
AACCACAAATTCTTCTTATAAGCTTATATAATACATACATTTATAGACTTAACCATAGCCATGGCTTAATTTTTTTTTTGTTAACCAGATAGCTTTGTAGT
CTTTAGTAAGTGACCAAACATCTATTTTCCCCTTATTCAGACTGTAAACAAGTTCTTGACAGCCCCAGAACCATTTTCAAGAACTCGGCATATTTCAGTG
CAGCAGTTTCCCGATTCTCATACAGAGGGTGGCCGCAGCTTCATTGTTTTCTAATTCTAAAAACATCATGGTACTTCACTGTGAATGCTAGGTGGAAATT
CTGCTAGTAAAAATAAGCCATGAATATCAGATAATTTCCATTTAATAGGTGAAGTTTACAATGAAACTTGTGTTCTTAAATCTTGTGTAAATCTCCCATG
TATCTCAGTTCACTACTTTAGAAACTTACAAACCTTTAACTACTGAGTAACATACCATCCCCTATATAGAGACAGTGAGAGACAGAAGAAAAACAGAA
CTAGACATCCACCCTTGAGCGTTAGTGACTAAGAGTCTCCCTGTCCTCTTGTGGTTTTCGTTTTAATGAGTGCAAGTCATGGTACTAAGGGCCAAAAAC
ATTGTGGTGATAATCTGCAGCTAAGCTCTTCTCAGCTCTCACAAATCCCCCTTTTGGCTTCTGCATGGAACTTGGCAGCCCTGTTTTAAGCACTGTTCAC
ATTTGGCTTACTGCATGCATCCCCCAGAAGTGACATGAGCACTTCATCAGTGTATTCACTATTTTAAGATGTATATCAGAATTGTGTCATAGAACCTGAC
AAAGATAACAATCTGCAAACTTCCTGTCCCAACCACTAGCCCTCTATTTGACTAACCTTCTAAAGCATGTGAGAAAGAAGAAGAGGGGAAAAAAATCA
AAGTTATGTAGAAGAAAATGTGAACTCAAATAATCTGTACACAAAATGTTGCTAAACAATGGTTAAAAGATAACCAGGGGTGAGATTGCCAAACCTAC
CTTGAGAGGCTAACCACGCAGTCATCCACATCAATTTTAACTATCATGTGCCTAAAGAGAGGGTAAGCCAGTCTATTGTCTATTGTTACCAGCTCTTTCC



   

TTCTTCCTCTTCTCTCCTCCAATCATCAGATATCATCGTAGCTTGGTGAACCCCCAAAGTCCATTCTCCTGTCTCAGTTCCTGAACACTGCACATTTATCT
AGTACTCAACTATCCATTTGTCATCCTGCCCATGAATATGAAATTCGCACCACACTTATTTGTTCTTTTATTCTCTAGTACTTCTCATTGGAAAATTCAAA
CTGTTACTGTCATTGTTATGTTGTCTTTTCCTGAAGTATCACTGGAGATCCTCTGTCTCACAGTTGTCACTAATCAAGTATAATTTCAAAAATATGTATTG
TATAGAAAGTTCATTAGGACGTTATAGGTGTCACCTATCATAAGAGGATTGCTTAGTTAAGTAGTAGCAATAGATTACGAAAAAAATCAGAATCAAAT
CAATATCATGTGTAGCTATATACTGAGTCTCTGAACCAACAGTATAGTTATGGAGTAAAATTATCAAATGAATATGAGGTATTCAGAATATCTAATTAT
AAATTATAGAAATAATGATGATTTCTAAAAGATGCAGTAAGTCATGCCGTTAGTAATTGTAACCATAATATGAATCCCATAAAATTTGGATTTTATGTT
TGAAAAAAGATGTCAATTAACAAAATTTAATATTTAAATTATTCAGTGATAGAACAAAGGCAAGACTCATGTCCCTTTCATTTAGAAAGCACTGATTTG
AAATACATATAAATTGTCTGGATGGAGAACTGGGAAATGGCTTAGAAAATAAAGTAGTTACTGTGCAAGCATAAAGACCTGAGTTTAATCCACATTTC
CTATGTAAAAATATGGGTGTGACAGTGCACTTCCATGATTACAGCATGGAGAGGCAGGAACAAGAGGGTCACAGGAGCTTTCTAGACAGGCAGAATCT
GTTGAATTTGGTTGAATCTGGGAACTCCAAACTCAGGGGGAAGCCTTGACTCAAACAAAGATGAAGAAGTGATTGAGAAAGACAGCTGATGTCAACAT
CTGGCCTCTACACATAGGCACAAACCCATACAAGAGTCAGCAAGCACATGCACAAATGTACACATATACAAAATAAGTACATAAATGGATAAGTTTTC
AGGATGACTAAGCTCTTATTATGTAAAAGTAAGAAAGAGGATTAAATAGGCTATTGTGAATAAAAGGGCACAGATAATGTAAGAAATTACGGCATAA
AAAATACGTCTCAAGGTTTTGTCAATTAAATTCTTACTTTATGCCAGTTTTATTTTTTGTTCTTTGTCAAAATCCTTGAGTTAAAATTTACATGTGATAGA
CATAAAATATAGACATGAACATTAAAATTTTTCCTTGCTACCTGGATAGGTTGCTGATTTATTTTGCATGAATTGTAAATTTCTAGCACGTCAAAAATTC
AAACATTTTAATTAACAGTAGTAAACAGAAAAGCATTTTCACATGTATCTGCATGCATGGTTTTCTTTATTGTGTTTCTGGCATAGGCAAGCCTTGATAA
ATAATCATCTTGATCATTTCATTTGTTATAATTAAACAATGAAGTGCATCAGTAGTAGTAATCAGCAGATAATCACATCCTGGTTTAATTAGCATGTATA
GGACACAGCCAAGTATCTCTAATGCCTTAGAGTGTGATTATAATATGATGGCTGTACCCAGTAGGTTGTCTAATTTCCATTGTAAAGATATGTAGGTTTT
TGGTAATGAGGCTATTCTAAAAATGAGCATTTCTCTTTCTCAAACACATATCTCAAACGTGATAGTTTGGGATATTCAACAAGTTTGATATGAAGGTTA
TCTCTTGCTTCTAATACTTTGTCTTTATCAATATCCAAAGACAATGATAAAAGGTAATAAGAAAAATTCATCTTATCTAAATATTCCTCAATTTATCAAG
ATTAAGAATTCAATAGAAAAAATAAGCCAAGGAGTAACTGGATATTTTATTTTGCTATTATAGTTTTGAAATTTCAGCCAAATATTTCTGCTGCCAACA
CAGATAGCCATCAGCCTTGTTTTTAATAACTTGACATGGCTAAATTGTTTATTTTCACCCTAAAAAGTTAGCAAGGCTACCTCAGGAAAACAATTAAAT
AGTAGTGGTAAGTTTGTTGTTACATCTTTTGTGTGCTAATGGATCAGTCACTTTCTTAAAATCACCTCATTAATTTAGATACTTGTGTTGCCTCTGTCTAA
ATCAAAGGACCAATTGGTCCACTTGACATGACTTTTGTATCTTTGAATGACAGGCACTTACAAACCAACAACTTGAGATCACTGAAAACCAAAAGATG
TGGTTTGTTTTGGAAATAGTTACTTGTATTTAGGATGTTTGAGGAATGCAGAATCCAATAACAACCATAGCTTTTTGTTTGTGTGTGTCTTTTTTTTTTCC
TCTCTTTGTTCTTCAGTGTAACAGTGACTACGTGCCTGTGTGTGGCTCCAATGGAGAGAGCTACCAGAATGAGTGCTACCTGAGGCAAGCTGCCTGCAA
ACAGCAGAGTGAGATACTTGTGGTCTCAGAAGGATCCTGTGCTACAGGTATGCACAAATGTTCCTGAAATGGACTGTGAGTTCAATGGTTGAATCCTAT
TGGGGAAAAACAAAAAACAAAAAATAAACCACAAAACAAACAAAAACAAAAAACAACAACAACAAAAAGCAACCTTCTCGTGCATGAACTTGGGAC
TCCATTTATTCTTTGGTAC 

 
Selection Cassette: betaGeo/puro 
GGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGTAAGCTCGAGCGGGATCAATCCGCCC
CCCCCATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTAT
TTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGG
AATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACC
CCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATA
GTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCC
TCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATA
CCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGC
GTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTG
CCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAA
CGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCC
GTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGG
ATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATG
ATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG
GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAA
ACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTT
TCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTC
AGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG
TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCC
GCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAG
GCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCC
ACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGA
GAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGT
TTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGA
TACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTT
TCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATG
GTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGG
CAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAA
ACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAAT
TTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATA
ACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTT
GCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCT
ACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTG
GCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCC
ATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCG
ACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATC
GACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTC
TGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCT
ATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGA
CCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCA
CTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC



   

CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAG
GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCG
GACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCT
CCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTA
GTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATC
GCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGAT
GCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGT
CTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCG
GCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAA
TGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGC
TCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCG
GAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTAC
CATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCA
CGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGG
GTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGT
TGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTC
TCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTC
CGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCA
AGCCCGGTGCCTGACGCCCGCCCCAGGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTC
GACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGGGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAAT
GAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCA
GGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAA
TGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 

 
Targeted Locus: 
GATCTCTTTCCCGGACCGGCGGCGCCAACGGGACGCCCTCTGCTCCCTACCCGCTTCCCCTATTGCCCTGTGGCTGCGGGTCCTCCACCTACTCCGCCCC
CACCACATCCAGCTGGAAGACAAGGCCACCCAGCCGCAGCGGGTGCTGTCAGCCCGGGGTCACGCACAGAAGAGAGGCGCGAGCCTGGACCTCGCAC
ACAGTAGGGGGCGTCATGGAGCAGAGAAGCCAGGCAAGTGGGAGAAAGAACGTGGGAGTAGCCGCCCTGAAGCCTGAGCTTCTCCCAGGAGCCATCC
CGCCTAGACCCACTCGGGTTAGAGCCTAGAGAACTAGCCCATCTGTGGCATCAGTGGCCGCCTCCTCCTTGCACCTCCTCACCGACCCCTCCCTCCCGG
GACCTGCATCGCGCTCCGCCAATCAGAGTCCGACTGCCGCTTCCCACGTGACCCCGGGCGGGCTAAGGACCTGCTGCTTCCCAAACGCCAGAGGGATG
CGGGCGGCAGAGCGCGAGAGGCGGCGGCTGGGCTGCGGGGCCCTGTGACTGTCCCTCCACCCAGTCTGGTCGCGCTCTTCTCTTCGGCCGATTGGCCG
CCTCCTCTCCGCACCCTGGTTTCTGTCTCCTGCTCCTCCTTTGCCCCGACCCTGTTCCTTATGGCAGCAGCTCCTTGCATCGGGGGCGCAGCTTCTCAGCG
GACTATCCTCTCACTCCGCAGGCTGAGCCCGGTCACTGGATGTTGCTGAAACTCCGGAGATCATGCTCTCCTTTGGTCGCAGTATCACCGCCGGCTGTC
CCTGCCGCCGCCCCCTCCTCTGCTGCCGCGGTCCGCGGGATGCTCAGTAGCCCGCTGCGTGGCCCCTGCGATCCCGTGTTCTTCAGAAGCCTTTGGTTGC
TGCAGAGTTGCGCGAAGTAGTCGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGTAAG
CTCGAGCGGGATCAATCCGCCCCCCCCATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCG
GTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGG
GGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCG
ACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCA
GTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATT
GTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTT
TCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCA
CATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGG
TTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTA
CGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAA
TGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTA
CGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACG
GCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATG
TTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTT
TATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGT
CTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGC
AGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACG
AGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCG
CATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAAT
GAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCT
GGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGC
GGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAA
AAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCA
GGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGC
TTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGC
AAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCA
CTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTAC
CGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCA
GCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCT
GGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTT
CACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACC
AGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTA
TTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGAT
TGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTT
TTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCC
CACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAA
GGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCG
CTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGG



   

CCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCG
GTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCA
GCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAG
AAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGC
ACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGC
GCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTG
GCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTG
CTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAG
CCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAA
AATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATA
GCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGG
CGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCA
CCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTC
GTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGC
GGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGG
GCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTG
CACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGT
TCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTC
GACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCG
GCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTC
CTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCC
CGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCAC
CTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCAGGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAG
AGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGGGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACT
GTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGA
TTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCT
CGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGCAGTGAGCTTCTTGTACAACTCATCATTTGGCAAGTTATAACTGT
ACAGACTCAAAAGGAGGCTAGCATCAAACAAAAGTACTGGCAAGAGAGCAAGCTGATGTCAAGGTGACATATAACTTTTCGGGACCTGTGACTGACC
TAGTCAAAAATGCCACTGATGTTGGATAAGCTTCAGTTTCTACTTTCTAGATATGGACGGAAAGTGTGCCTTCCTGAAGCACTGGTGTGTACATTTTATA
GGTCAACTGACTGAGGATAATTGTCAAAATAGTCAGTGGATAGCAGATATGGATTTGTACTTTTGTTCTTCACAAGTTGTCATTATTATTATTTATTATA
TTGTCGTTTGTTTTAATGGGCTTTGGTTTTCTTATCCTGTCAAGAGGATGCAATTTTATGTTAACTTCTATAAGGTCACTCCTAAACTACTGTGCCAGTTT
GGAAATCATGAACCTTGTTGTATACATTAAAGATTTTGAGACTAGCACATTAAACAACTACAGAGTCTCCTAGGAATTCATATGAGCACATAGAGCCTC
ATGTTGAATCGTAAGCAGAACGGTGGACATTGTCATCTGTCAGAGAGGTTTTCAACAGTTAGAAAGAAAAGTATATTTTTACAAAGAAGTTATCATCA
AAGTTGTTAAAATGAATTTAAAATAATGCTTCCATTGTTGTTATTACAATCATTATTTATCCCATTTGCCACTATGAAAATTACTGGAGTCTGCTTCTTTT
CAAAATATTCATATAATAATATATAGCCTCAAATAACTTGGATGTTGAACTAGTACCGTGGACTCACACTTGATTATTATTGAATTACATTTAACACCA
AACATTTACATCTAATTTAAGCTGATGCAAGAAATATGCATATAAATAAAACTATGAACAAGATCAAAGGCACTTCCAAAATTATAAAAGCATGAGTT
GTTGAAAACTAGAAACACAAAGTCATATTTTGACTTACTGTACCATATTGAATATTGACTTAATGGTGAATACATAGGACTTAACCCTACATCTTGGTG
AGGCAGATAAGAAAACTCACCTTTAAATATGGGTTGAGATACTTTTAGAGAAGATAAAAGCTCCTTGTGCATTTTTTCCTCCTTTTTGAGAAACAGAGC
AAGATTATTGGTAGCTTAAAGTGGCCAAAGACATTGCCATGGCTTTAGCGATCCATCAGTGCAGATCACATACATGTGGCATCTACTTTCAGGGTCTCC
CCCACAGTGAGGGAAGAGCTACGTGAAGGAGATGGAACATGAGAATTTTCAATTTATAATTTTTATAATTGATAACTAAAGAGGATGGAAAACCAACT
GGAGAAATCACGCCCATGGAATTTCATACCTTTTCTTTTTCTTTTTAAGTTTGTGATTCCTGAGAATTTCTCTTATTTTTGTAGCCAGGGATAGGTACAGC
AAGTAAACTTGTAATTAGCAGAAGATGGTTCACAAAGCACATTCTTCAAATGAGATGTTTGTGTTTCACTGGAAAAAAAAAAAAACTGGTGTAATTCT
GGGTAAATGCGCAAAATGGAAGCATATCATTTTTCCTATTAAAGAACTGTCTGTGTTTGATTTTTAGCTGCCAAATGAAAATTTAAATAGGAAATATAA
ATATATTTCCTTATTTGTACTGGATTATACTGTTATTAGTGTGTTTTACAATAATAAGTAATTTAAGAGGAAAAAATCTTTCTAGTAGTAAATTTAAACT
TTGTATATTTATCATAATTATTGAATGTCTACACCAAGTTGATGGTTAAATAAAATTGTACAACTTGCATGAGATAAACTATGTTAAGCTAGGAGCTCCT
TGAACAAGTTTCTTCCCAGTCTTCAGCATTTTCATGTTGTTTTGTGTGTTTTTTTTCTATTTTTTAATGTTTTCTCCCCTTCTATCTGATAAAAATGAAGAC
ATCTGAAAATCTCTTCTATGTAGTATCCTAAATTTTTGTTCCTTGTGCATTTTCAGATATGAGTGTAAGTTATTATATTTAAAATGGGATGTACATTAGTC
TTTCTGGACATGAGATAAATTTCAAACATAAATGCACATATTGTACATAACCTAAATATGTTCCTATATGTGTTATTATTAAAACACTAAAATGAGCTT
ATATGAATCTGACTTCCCTTAGATACTTTAAAATACACTAATTTCTACCCTTCAAAATTCATTCAATTCTTATAAGTTAGATAAGTTTGTTTAGCTGACTC
ACTACTTTTTCCTTTCTTCCATCTTCCCTTCTTTTTTTCCCACTTTTCTTACTTCTTCTGCATTGCTGGTGACATAACCAGGACCTTGCATGTACTAGGCAA
GTGCTCCACCATTGAGATATATTCCCAGGTCCTTTACATTGTTTATAAGATGAGGAAATTCATGGCCATTAATATAAATAGTTTCCAATTAAGTAAGTCA
TAATTCTAGAAAATGAAACACAGTAAACCAAATGATATATTTACATTTAAGTGCATCAATTATAATTTTTAATATTACTTAGGGTTCAAATGAAAATTC
CAATAACACAACAGCAATGTCAGCTTATTATAGACAATGATTCGTAATCAAAACAATACAAAGTAGAATATCTGTAACCCAGAAGTCCAAATTCGGAA
ATAGTCTGAAATCCATCATGATGTTTAAAATGTTTTGAACTTTCTAAGTGTTTCTGACTGAGAGTGTTTTGAATAGATGCTCAAAAGGTGAAGTCTATCC
TGTCATTCCACAAATGCCAAGATCTCAAATTTTGTGCCTCTAAAACACATTGGATACGGGGTATTAAACCTATACAAATAATTCTTAGATAATAAAATA
AAAACTTATAATATGATACAGTCTCAGGCATCCCATCTTCCTACGAAATATCAAAAATAACTAGTCAACCTGATAAATCAATTGTGAAGAAAAACTGA
AAAAGTGAATAGAAGAAAATGGATGAATAAACAAAGGAAAAACAACAGAAAGGTGAAAGGAGGAAGGGAGGCAGATAAAGAGATATAGTTTTTCTT
AGTACTGGTTCCACAATGATCAATGATAATTTATAAGCTTAATGTATCAGGTAGCCTTATGCTTTCTTAAGAATTTTCCAATTTAGATATTAAATAGTTG
CATTTACTAAACTATGTTTTATATCTAAAAATGTTCAGTTACTACTGCTGCTCAAAGATTTCCCCAGAACGTAGGGTCTTCATGAATGTTTATTTTCTTCA
TAGATGTGCAGTTTTGATTAGTTATTGGAACCAGTTTTCGTCACTCTCTGTTGTCATGGCTAAGGGGAACTCAAGGCATCCTCAGTTCAGGGCTCTAATG
CATGTGACTACCAACTGTGGAGCTTGGTTCGTCTCCACCTCTGAATCCTCTCATGGGCTACTTGTACTTTGGGCTTTGACATAGCACAATGGCTAGTTTT
AAAGGGCAAGCATCCAGAAAGAGGGGAGAAGACAAGTGAAACCCATGTCCTTTCATGATTTAACATAGAGAGTTATAGTCACATCAGCCACGGTCAA
AGACCTGCCCATTTGTTTAAAAAAAAATCACCAACATAATGCATGCAAGATGTAGTTCTGAAGAATTAAAAGTTACTTTTGGAACTGCCAAACAGCAA
CACATACAGATTTTTAAACATTTTATTCTCTGAAAAAGTTATTATTTTATATCTTAAGCTATTCTCCCTCAGCCTTTGACAACAGACTATAACAGAATTC
ACTTAACATCTGTTGAGAACCTTCTCCATGCCAGACTCTGTGGAAGGTGCTGGCGAGAGATGAAACTTAAGTCACATATAGCTTTGAGATGCGGAATTT
TCAGCTTTAAAATCCATATTAACCAAACAAGCATTGAATCACATTTTAAATTTCTCTTTTTTTTTATTCCCTGGCCAAGGGGTAGTGTATGGGTGTCTTA
AGCAATGCGGAACCTTGGAGACAATGCCATTTTATTGAAATCACATATTTGGAAAATAAACTTCAGATTTTTAAAAACAAGGAAAATGGAACCACAAA
TTCTTCTTATAAGCTTATATAATACATACATTTATAGACTTAACCATAGCCATGGCTTAATTTTTTTTTTGTTAACCAGATAGCTTTGTAGTCTTTAGTAA
GTGACCAAACATCTATTTTCCCCTTATTCAGACTGTAAACAAGTTCTTGACAGCCCCAGAACCATTTTCAAGAACTCGGCATATTTCAGTGCAGCAGTTT
CCCGATTCTCATACAGAGGGTGGCCGCAGCTTCATTGTTTTCTAATTCTAAAAACATCATGGTACTTCACTGTGAATGCTAGGTGGAAATTCTGCTAGTA
AAAATAAGCCATGAATATCAGATAATTTCCATTTAATAGGTGAAGTTTACAATGAAACTTGTGTTCTTAAATCTTGTGTAAATCTCCCATGTATCTCAGT
TCACTACTTTAGAAACTTACAAACCTTTAACTACTGAGTAACATACCATCCCCTATATAGAGACAGTGAGAGACAGAAGAAAAACAGAACTAGACATC
CACCCTTGAGCGTTAGTGACTAAGAGTCTCCCTGTCCTCTTGTGGTTTTCGTTTTAATGAGTGCAAGTCATGGTACTAAGGGCCAAAAACATTGTGGTG
ATAATCTGCAGCTAAGCTCTTCTCAGCTCTCACAAATCCCCCTTTTGGCTTCTGCATGGAACTTGGCAGCCCTGTTTTAAGCACTGTTCACATTTGGCTT



   

ACTGCATGCATCCCCCAGAAGTGACATGAGCACTTCATCAGTGTATTCACTATTTTAAGATGTATATCAGAATTGTGTCATAGAACCTGACAAAGATAA
CAATCTGCAAACTTCCTGTCCCAACCACTAGCCCTCTATTTGACTAACCTTCTAAAGCATGTGAGAAAGAAGAAGAGGGGAAAAAAATCAAAGTTATG
TAGAAGAAAATGTGAACTCAAATAATCTGTACACAAAATGTTGCTAAACAATGGTTAAAAGATAACCAGGGGTGAGATTGCCAAACCTACCTTGAGAG
GCTAACCACGCAGTCATCCACATCAATTTTAACTATCATGTGCCTAAAGAGAGGGTAAGCCAGTCTATTGTCTATTGTTACCAGCTCTTTCCTTCTTCCT
CTTCTCTCCTCCAATCATCAGATATCATCGTAGCTTGGTGAACCCCCAAAGTCCATTCTCCTGTCTCAGTTCCTGAACACTGCACATTTATCTAGTACTC
AACTATCCATTTGTCATCCTGCCCATGAATATGAAATTCGCACCACACTTATTTGTTCTTTTATTCTCTAGTACTTCTCATTGGAAAATTCAAACTGTTAC
TGTCATTGTTATGTTGTCTTTTCCYGAAGTATCACTGGAGATC 
 


	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



