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Genentech ID: UNQ2453 Date of Submission:  7-12-05 

Lexicon Contract Name: DNA471 Mutation Type: X  Standard Knock out  

LexVision Name: SEC349N1   Conditional  

Reference accessions:  NM_026328 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS73_________     
     Target Vector  DNA __pKOS73.TV____________     

   Targeted ES Cell DNA __1D11____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 25+26 45+46 

Restriction Enzyme for Genomic Digest: EcoR I Nde I 

Predicted Wild-type Band (kb): 8.8 kb 15.6 kb 

Predicted Mutant Band (kb): 5.4 kb 17.5 kb 

Probe Size: 232 bp 475 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: DNA471-40 5’ Primer Name: SEC349N1F 

3’ Primer Name: DNA470-41 3’ Primer Name: GT-Ires 

Predicted Wild-type Band (bp): 362 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 529 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 
DNA470-25  5’ – AAAGATAGAGAGCCTGGTGC  
DNA470-26 5’ – GGCTGTCCTACTTAATAGCC  
DNA470-45 5’ – CTGAACAACCTTGCAAACCC 
DNA470-46 5’ – GTTACCAAAGCTGTCACAGG  
 
 
 
PCR Genotyping 
SEC349N1F 5’ – GATGAGAGGCAGATGGATAGACAC  
DNA470-40 5’ – AAAGAGTGAAGCCAGGCATTGC 
DNA470-41 5’ – GCAGCAGTATGGAATCTACTGG 
GT Ires  5’ – CCCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
AGTCATATGGAAATGGATCCCATCTGGCATCTGTCTTGAATCAAAAGGAAGCCAGTGTCATATCAAAGTACATAACTGGCTATCAGAGAAACCTGCCT
GTGTGGATTGGCCTGCATGACCCACAAAAGGTAACCCTAGGTTTGGCTCACAGAGCCTCTTGGGAAACCCAGGATGATAACCTAGTCATGAGAAATAG
CCTCCTGGCCTACAAACAAGACGAAAGGAGTTGCCCCTCAGCCAAGCACTCCAATGATAAAAGCCAAGCTGAAGGTCAGGGGCCCCTTTCTTGCCCTC
AGTGGAAGAAATAATTAAATAGCTCCATTTTGTAGAACTTTAAATTACGGTCTTCCTGGATCATTCAGGCACAAAATTACCAATTTTTCTAAAGTCCTCT
CAAAAAAGAGAAAGACAGAGGGGAGAGAGAAAGCATGCAAGTGATATTCTAGAAGGTTCAGATTCATTCACTGCCATTAGGTCTTGATTAAAGGGGA
ACACTTTCAGCTGACCTTTTCTCTAGACTCTGCTACTTTTTCATCGTTCTTAATTCTTTCCTCTGGATCAATGTTGTTCTCTCCATCAGCATGATACACACA
CCCACACACACACACTGCTATTCAGTTATTTGCTTTAAATGGTGTTTATTTGACTTTCACAATTTTTACTTTAAACATATTTTACATTTTTATTTTCTATGT
ATGTGTGTGTGCCTGCAAGTATGTATGTGTCTGGTGCCTGAGGAGGCCAGAAGAAGATGTCAGGTACCCCGGAACTGGGGTAACACAGTTGAAAGCTG
CCATGTAGGTGCTAGGAACCAAGTCCGGGCCTTCGGTAAAAGCAGCAAATCCTTCTAACAGCCGAGTTGTCTTTCCAGGTCCTCCACTTTTTGAGACAG
AGTCTCACTACGTAGCTTCGGCTGACCCGGAACTCCCCATACAGAGCAGGCTGGCTTCAGACTCACAGAGCTTTTCATGCCCCTGGCTCCCCAGTGCTA
GGAGTAATGGCATGTGCCACCACACCTGACCAATTTTTTTTTTCATTTTTATTTATTTACTTTGTTGTCAATCAAAACTCTGCATTCGGAGACAAGCTATA
TATTTACATCTATTTCTGTGAAATATTTTTGTTTGATCTTTTTTTACATATGAGACACTAATGACAACCGACTGTTCTAAAACTGTACCCTATCTCCAATA
ATCAAAGACATGAATACTAAAATGATATAATTTGACTTAGGTTATTAACATTTTCATTTGTACAAGGAATAATATCTTGAAGCTATAGAGAAATTGTCC
TTGTGCCCGGTCAGTGAGGATGTATGTTTGTACAAGTAGATAGTGTGTGGCAAGTACTTTGTCAGAGGGTATTGATAACCACAAAGCAGTAACATCCTT
TGACCCATTCATTCTGCTTTTGGTATCTATTATAAGGAAATAATTTTGAGAACACAGAGTGATTCTCAAGAAAATTAGTTCTAGCAGTGTTTTCCATAGT
AATTGGAAATGAGAAAGAATAATCTGTAGTCAATAGGAGATTGTTAAGGTAGGCTATGGTACATCCTTATGCTAAGAGAGGTCTTAGAATGCAACATG
AAAGATGAATATATATTTTTGAAGAGTATAGTATTTTTAGTACATTGATAACCACATTTCCATCAGAAATAATAAGGTAAAACATTAGTGATGTTTTCTT
CCATCGCTGAATGGAGGGGCGGCTTTCCTGATTTGGGTTCTTCATACATCTCTATACTTTGTCCCCGTGACACCCATCTCACTGGGCTGAGAGAGCAGC
ATGGCTGTGAGCAGGTAAGCTGGCTGAGCCCCACATCCCCTCTGCTTCCTGTTGTTGCAGAAGCAATTATGGCAATGGACTGATGGGTCTACAAACCTG
TACAGACGCTGGAATCCCAGGACAAAGAGTGAAGCCAGGCATTGCGCTGAGATGAACCCCAAGGATAGTAAGTTCCCTGCCCACCCCCCTCTC 

 
Genomic Locus: (The deleted sequence represents nt 10769-12748 in the sequence below.  KOS73 used to generate the TV 
represents nt-8385-18797 in the sequence below.) 
 
GGTCAGAGCAGGGTCAAGGTAGTCTGGCATGGAGAAGATCTACGTGCTCACAATATTTTGCAGAAACTTTTCTGTGTTCCTTCTGCATCAGGTCTTTGG
ACCATGGAAGGCTCCGAGTTGGAATCTGTGTTCTTTCTTGTACAGTGTGGCAGTGACTTTCCCATCCAGTTCTAAAAGGGAAAAGGTGTTGTGTATTAA
ACTAGGTAAGATCACCTAGCAATGCCCTCCTTCATATACAGATTAGGGGCCTGTGACTCCAAGGGGTTCAACACATTCCCCGTGCTTTATAGTGAGAGA
GGAACAGAACTCAAACCTCAACCAGCCACTGCCAGGAGCCAGACCACCTGCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCGGGT
ATGTGGTGTTGGGGGAGGTAAGCTGGGAAGACATTGGTTTCTCAGGCCCTAGCATAAATTTACACAAAGGTGGGAAAGATCCAATGACAGAGGCAGA
GTAGCATCTAGAAAACAACACTAGGCTTGGAGCAGGGAGCCATAACTTCCCTTGTTAACCACACTAGGCACAGCACTTCTCCGGAGTAAGACCCAAGC
ATCTGCATGGCCGCCTTCAGGCACAAGGGACCTTACAGAGCCATTTCTATAATGTACGATGAGCAACGTCCGACGCCCAGAACACAAATCAATCCCTT
ACCCTCTGCACAGACAAGCAAACCTTGATGTCCTTTCTAAATAGCTCGTTTTTTTCAAATGGTTGTGAATTCAGCAAGCAAACCTAGATTAGACTGAGG
CCAGGGTTCTCTGAATACCACTGACAAGCCTTGAGAACCAGGCAGGTCACTGCTGTCTTGGAATTGGATTTCTTTTATTTTCTTTTGTTAAGGCTTTTTCC
CCGAGGTTTTTATTATGTGTAGGTATGTGTGTCTATGTGTGGGTGCAGTTGAGCACAGATGACTTGTGGGAACCAGAGGTGTCAGATCCTCTGGAGCTA
GAGTTACAGATGGTTGTGAGCTACCTGGTGTGGGTGCTAAGCACTGATCCAGGTCTCTGGAAGAGCAGCCAGGTGTTCCTGGTCTAGTCGGTGGGCTTC
TTAACTGTGCATGGGAGAAGCCTGCCCTAGGTTGCCCACAGGGCTTTGGTTAGCATCTTGTTTGATGGTCTAAGAAAGAATTTGCTGTTAACTATTCTAT
CAGTGTAAGCTACTTGGACACATTTGCCTGTGTTAAAACATGACTTCTGTACCTTCAGTTCCATAGGATAAAGACAACCGGAAGGGTTCCAAGGACCTT
GGTGCAGGCTGGGAGGTGGGAATGAGCACTTTGGGGACAAGAGTCCTGTTTGGTCATCAGGTGTGACCCAAAGTCAAGTCTTTTCTGCAAGGATAGAA
ATCTAACGTCGTTCCAGAGAGGGAAGGACGTTAGGTCATCTACAACACGAAGAGATAAAAACGAGAGGAAGAGCAGAACCAGGCTCCATTAAGGGAA
GAGATGGACAGCAAACGGCAGTTTGCCGACTACAGGATACTGTGGATTTTAATAACGTGGACATGAAAGAAGATTTTGTTTGCTCACAGGGAGGGGTC
CTGCTCTTGCTTTAACAAAGCTCAATGTGTGTCCATTTTAAAGTTATCACCTGAACAGCTTTTTTTTTTTTTAACTATAGATAAGGTTAATTATTGGTAAA
CACTATTGCTTCATGACTTCAACAGATTACATCTTGAGACAAGAAGGTATAAGAGCTGCAGGACTCTAACGTAGGCCCACTCAAGCTGAAGAAGGCAG
GGTTCTCGGAGTGTTGCTTCCAATCAGGTAATCTTCGCCGTAGCAGGGACAGGGGGCTTTCTGTGAACGCCTGTTATTCTCTGCTAGCTACCCAGTGGG
TCAGAAACGACAAATCACAGCGTCATCGCTCCTGCTGGGGAGTTTGTTACAGTAATGTTTGATTTAAATTGTTAATTTTTACAAAATCATCATTATTAAT
GGATGTGCGGGGATGCACCCTTGCGTGCATGCGTGCGTGCGTGCGTGGCGAGCTTTGTGGAGTCAGTGCACTGTGAGCACTGTGAGCTCATCTTCACGT
GGGTCCCAGGGATGGAACTCAGGTAAGTCATCCGGCTTGCACAGCAAGCCCCTTTACCTTCTGAGCCCTTTGCTTAGCCCTGGGTTCTGTGTTTTCTTGC
TGCTCTGTTGAAAGAGAGTTAGTTGGCTTTGGCGTCCAGCAGTAGTGGGTTCCGTGGTGGTGTGAAACTGGTCGCTGTGAAACTTAGGGACCGTCACAG
AAGAATCTCTCTCAATGGATGTCAGTTTGTTTGACCCTAAAGCGGTTCTGTTACTGACACTTGTCAGTGCAGTCTGATTGTGGAGGTCAAACGAGATGT
TAGGGCCTCACCAGATGTTTAAGACTCATTCAGAGTAAGGGAAGAAATGCGGACCTCCTTCCTCCAGTCAGTCAGGCCTATAGTTGAGCCGCGCCATTG
GCATTTCAAAGGACTTTGAAATCCCAGGGTACATTTGAAAGAACTCCTCAGCAAAAATAAATAAATAAATAAGTCAAGGTTCATATGATAATTTAAAA
AACAATAAAAAAGCAAAGAAAAAGAAGGGGTGCCCCCTCTGTGAATGTCAGACCAAAGTGCTCACAGGGCTGCAGATTAGAGTTTCCAGAAGTCTCC
ATTTTAGTTACATCGGCCCTCCTAAGCCATCAATTATTTGATATTTTATTATTATTCTTTTATCATAAAGCATTGTTAAATAAGAACTCAATGAATTCTTC
ATTTATCATAGTTTTGTTTTTTGGAGATTTTTTGTTTGTTTTGTTTTTTGAAAACAACTATTGCTTAGAATTGTAGGAAAGCATAATTAAGAATGGAAGG
GTGTGTGGGTGACTACACTAACCTAATACCACAGTGGTGGTTAATGTTTCTCATAGAAATTCCAAAGATTATAAAGGAGAGCATGCATAGGACAAAGG
CATTTTAAAAACCTGAACATGACTTCTGTGAAGAGATCCAGCGAGGCCCAGAGCTCAGCACTTGGCAAAGGGGCAGGGACTACTTCGAGGAAGCAAA
CAGAAGTGGAGCTTTTGGGTGTCATGTTGAACCCCTACAGCTGTTGTTTGTCCCCCTTCAGAGTGGAAAAAAAATCATAAATGAGAGAAAATATGAAC
TGAGATACACTGTTAGTAACTTCACTAGGAGGTATAAATATACAAAAAGCAGTCTCACAAATCATCAAAAAGAAAAAATCCAACATGTAGAAAAATGT
ACGAAGCTATGAACTGATAAATCACAAACGAAATGTTAAAAAGTGTATCATTTTTATTTATATAATTTACAAGTAGATAAAAATTATATCACTTATGCT
CCATTTTGTTGGTAGCTTTTAAATAGGGGCAAAAATGTCTTTTTAAATACCAAACTGAGTAAAAAGCACTTTCTGACAAACTTTAGCATCATGGAGTAG
GAGGGCAGCAGTCTTGAGTTCCCACGAAGGAGTGAGCAGGCAAGCCTGCCAGGAGACAGCGGCCTTCCTCTGCAAACGCAGCAGAACACGTGGGTTC
ACACCAAACAGAAGAGAAAGCAGGCAAAGAGCCTGGCTGCAAGAACGTTCTTTGTAGCCGGCTTGGTACCAGGCAGGGTGACTCTAGGCTCTGCAGG
CTCTTGCCCAAACTGCTTGTCTCTGGGAGATGAATCACTTCTTATCTCCTGGTCTGTGTTGATGTTTTAATGACTTATAAGTTTTTTGATAATGAAAGAG
GAGACCAGCAAAGATTCTTTTTTTTTTTCCTTTTCTTTGTTTTAAGTGATGTAACCAAGGTTTAAGAGTCAGAGCTGGTGACATGAGCTAATGACTCCCA
GTCCCTCTAAACCCAATGCTTTCTTATCTGTAACTGTATTGGAGCCATCTGTTTACCTTCAACATTAAAAAAAAAAAAAAAAAATCCCAGTGTTGGAAT
CCCTTTCTTTCATTTACTGGACTTGAGGAGGCCTAGTATCCCCTGTGAGAAAACGTGCCCAGGTCGCCCTCTGCTGACTGTCCTGGAGACAACTCGGGA
ACTCTGGGTAGTTCAGGAACTGCTCAACACTTCTGCCCCTGTCCTTAGGACTCTGGCATTGGTCCAGAGGGCTTGCAGGGAAAAATAAAATTCCACAAT
GTCTGCAATCCCTACATTAAACTTGAGATTATCTTCATTGTAAAATGCTAATCTACCTGACAGTATTTTGACGTGGTAGCTAAATCCCAGCATCTTTCTC
ACTGCTCCAGATTGCAGGTCTAGGAGAATCCAGAAAAAAGAGAAGAAAAGAAAAGAAAAAAACTGGAACGGGCTCTGAGGGCCTTGAAATCAAAGC
ATTGAAGTATCATCTCCATCGAAAGAGGAAGATGGCTTCCAAAGGCGTGCGGCTACTCTTACTGCTGAGCTGGGTAGCTGGCCCCGAAGTCCTGAGCG
GTAAGTTCAGTCAGTTATTGGAAGGCAGCCACAGGTAGTAAGTACACAGTGCACATAGTATGCCATCCACTCACCTGCCCAGGCATTCCAGGAAAGCA



   

TATCAAGATGAGAATGCAAAATCAGGTGGCCGTCAGAGAAGAGCCAGTCTGAGACGGTTGGAAGCCACCCTTAAGTCAAGGGTTGCAGAATAAAGAT
TTTGAGTTTGTTGTGAGCGATAGAGAGCCTGTTTCAAGAAGCCAACAGGCCTCAGGCTGTCTGTAGCTCATAGCTATAATCACAATGTCCAACCATTTA
TGCACTGTTCTCGTGTTTGAGCATATTACAAAGTCCTGTTTACCAGGGACCTGCAAAGCTAGTTAGAGAGATGACTATTGTACACTCATAGCACAAGGA
CAGGGAGCGTGCCAGGGACACTGTGGAATCTGCAGCAGAGAAAGGAGGATGAAGAAGGTTTGAGTGTGTTGAGGAGAACCACCACGGACTATCCGGG
ATGGAAAGAGATGCAATGTGGGGTCCTCTGATATAAATGCTCCGTTGAATCTGAGAATGACAAAAGTCACACTGATGCCCAGCTCCTAGCTTGGTCAT
CTCCCACAGTACCCCACAACCTCACTGGGAGTTGGAGGAGGCAGGACCTCTGAGAAACAAGAGTTGCTTGTTTGAGCATTAGTTCTGTCGAGGGAAGA
GGCCACTAAAAAGATCTGCTGAGGCCTAGAAGTTCTCGAATGGACTTTGCCAAGGGGATGAATGAATGCAAGGAAGTGTGGGGAGAGGTGGAGCTTT
TGGGGCATCGGTTGAAGGCTGTGTTTTTGCCGTGGCCTACCCTCCACGTGGCCTTGTATGATACTCTGCCCCTGACTCCACACTTGTCTCAGCTACCAGC
TCTCTGTGTCTGATTTCTCAGGACCCAGGGAATTCAGCCACTGCCCCTGCACCCTGCAAGAATGCAGAGAACACTGGAAACTGTCCCCAGTCCCTGCTG
CCTTACAGCCGTGTCTGTATGCTCCTTGGGGGCTGCCCTGACCTCTGGCTTCCTTTAAGAGCTTGACACTGACCCTGGCTATCTTCTGGAGAATGAGATA
AGACTTCCCAACCTCTTCCCAGGACTTCACTAATCTCCTTGGGTCTCTCCCCAGGAGGAGACTAGAGCCAAAACATATAGCACGGGTCCTTCCATGGCT
CTTTTCCAGACAGATCTTCCTCCCAGCTGTAGAAAACCTTTTTGTTTATTGCTGCATTCATGAGAACTGTGCTTAGGACAGATCCCATATATATATTTTTG
CACAAAAGCTTGTGGAAAAAAAAAGTCTAATCTTGCATTTAAAGTAGATGTGGAGAGCTTAGAAACTGATTTTTTTTTTTCTTTCAACGGAGGCTGATG
GCCAAGATCATAGCTCTGTTGTCTGAGCAATGGCTCCTTGCCCTGGCCTGTGGGGCTCAATGAAGAGAAACAGAGAGACATTTAGACACAATGAAAAC
TGCACTGGCTAATATTTTTCAGAAATACTCCACCTTGTTATCATAACAATGGTGCTGGTTTCTCACAGCTACAATTCTAGCTGAGTCTGGTTCTGCATGT
CTGGAATTTTGGCTACTCAGGAGAACAGTGCAGCATGACCTCAGAGCCCTGACCTGCCTGGGCGACACAGAGTTCAAGGCCAGTCTTGGAAGCTTAAA
CAGGCTCTGCTTCAGGTTTAAAAGAGAAAAGAAGAGAAAAGAAAAGAAAAGGAAAGGAAAAGGAAAAGAAAAGAAGCCTAGGGCTAGCCTGTAGAT
CTACAGCTCTGTGGCAGGACTTTCCCACCATGCACCAGACCAGTCCCCAGTATCACACAAGAAAGCTATAGTTCTAACCAGCTGTCATTTATTTAGCAA
TTATTTTGTGCTAGGCGGCGTGCTAACCACTGTGTTTGCATTAGGTATGCATTATCCCACCAGCTCTCCAGGCAACCCTGTGGGGAAAGTGTACATCAG
TTCACTGTGCAGACAAGAAGTCAGAGTTGTACGAAGGTTAGGAGATTAGAAAGACCACTAAAGATAGAGAGCCTGGTGCGAGGACCTGTCTCTTGTCA
CCCCATGTGCAGCAATGAGGAGACTTGGCACCTGTGGCAGAGATGTGAAAAGACTCTAGGCTGCTGAGAACGCAGCGGCTCCTCAGAAGTCCCACTCC
ACTCCTGTCTCGTGGCCTTAACAGGTTTTCTTGTCCGTACCACGAGTGCCCATTCCCATCTGTCTGAGACAGTCTGGCTATTAAGTAGGACAGCCCGAAT
AAATATGAGTGGCTTGCAGGTTTTTGTTTTTTAAACATAGCTTGAGCATGACTAAGCCGGCTAGAGTCCCAACTCAGAGCCACACTGTCTAGACCATAG
CTTCTCTTTTTCTTATTTGCTGTGGGAGTGTGAGGCGCAACAACTTCTTTCTGCCTCGTTTCCTCATCTGGGACGTGGTGGCAATATCAGGAACTATATA
ATGGGGGTGAGGGTGGGTTCTAGAGTATAAACTGCCCAGAGAAGGACCTGGTACCAAGGAATGCTGGGTAAACCCGAGGCACAACGGCGCATGGCCT
CAGTTGGAAGCATTTCTAAGTGTTCCCACCAGGGGGCGCATGTCGGTAGCTGCAACAATGCAAGGCTAAGGTGAGAAAGAACGATGGAGAAAAGCAG
AGGGGAGGAAAGAATCGAGGAGGAGCGCACAAAGGCACGGAGAAAAACAAAAGAGATAGGCGAATTGAAAATACGCCATGGGCTGAGGTCTTGGGT
TGAATAAAAAAGAAAAAAATAAGTTGAATGTCAATATCTATCTGACTGTGGCTGCTGACCGGATACAACATGACCGCCACCGCTACCTCTTGCTCCTGC
AGCGTTGCCCTTCCTGCTTTGAAGGATCGAATCCCGCCAAGCTACAAACCAAATAAACCCCTTTCTCCTCCAGCTGCATTTGTCAGGTATCTGGTCACA
GCTGTGAGAAAAAGATGACCAATACGCGTTCCTTCCCATTTGTTAGCTCAGTGATTATCCTTCACTCACAGATCTGCTCACACACACAATAGAGCTAAA
TCTGTAAGAGCCTCGTGCTCCAGATCAGCTGGCACTGGTGCCTGGGAGATTGTAGCTAGAGAGGGCAAGAAGATGGAGCCAAGAAAGCACTTCAGTGC
TAAGGAGCTGGCAGCAAGGCTCAGTTGGTAGAAGGTGTGCCTAGCTTGCATGAAAACCTGGCTTTGACCCTCCACTGTTTTGTAAAATCAAATGATGGC
AATGCCTATACTCTCAGCACAAGGAGCCACAGGCAGGAGAGTCAGAGGTTCAAAGTCATCCTCAGCTACTTTGTGAGTTCAAGGCCAGTCTGGGCTGC
ATGAGACTTTGTTTCAAAGGAAAGAAAAGGGAGGGGGGAAAGAGAGAGATGGAGGGGGGAGTTGACAGGGAGGGAGGAAGAAAGAGAGAGAAGGG
AGAAGAGAGAAGGGAGAGGGGAAAAGGGGAGAGGTAGATAGATAGAAAGAAAGGAAGAAAGGAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAG
GAAGGAAGGAAGGAAGGAAGAACACTAAGGAGCAGGGAACCTGTCTGAAATCAGTGTGAAAGCCCTGGAGATTTACAGGGAGCAAATGAAACAGAA
CAAAGAGTGCCACGCAGTCATCTGACTGGGAAAAGGTCAACACACTTAAACAGCTCTAGTCTGCCCACATCACCGTGGAAGACCTTTGCAGTGGTCTA
GAGTGTAGGTGTGCAGCCACATTGTCACAGGGCTCGGATTGCTAGCCTGGTTGCCCCTTGGCCATCAGCCCCTCTTCACTTCTCCTCGTCTCTTCTTTAT
CAATTTCCAGTAAGAAACTGGAGCCTTCCTGAGTCACAGTCTCCTTTGCCACAAAGCCTTTCTCGTTCCTTTGGCCATGCTTGTCTTACAGATCCCCTAT
ACTCAAACTTAGGGGCTTGCTGTTTCTGCACACATTCTGGTCCCCATGCCTCTGCCCAGCCCATTCCTTTTCTCTAAAAAGTCCTCTCTCCTCTCTATTAA
TGCACAGCCCACCCATCGTCACATTCTGCTAAATTGCCATTTGTCCCACCCCCTTCCAAAATGGCTCTTTCTCCTAATAATGCCCCCAACTCCCACTTTA
TGTCTCTGTCTACTCAACAAAGCCTGGCTGTGTCATTCTACCAACTGTTTGAGTGTGTTCACTGTAGTTACACATCCTGATCTAGTGAAATGGTAGCAGT
TGATGAGCGTTGAGCCCTCAGAGCACACAGAGACAAAACTCCAATGGCTATAAGACCTCCTTAACTCCTTCTTTGACAGCTGGACCACAGCAATATTTG
AGCTCCTTAAAATTCCTATTGATTTAGAGTGTTCAGTAGTCTCAGAAAGCTTGATGCCCCTTTCCCAGGAAATACCCACCCTGGGAAAGGTCCTTTGAT
GAGGGCTGGGAGAAGAGTAATAATAAAGTTTTTGGTTTTGTTTTGTATGATTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTCTCTCTCTCT
GTCTCTATCTGTCTCTGTCTCTCTGTCTCTTCTTCCACCCTGTGTGTGTGTATGTTTTGAGACAGAATCTCATGTAGCCCAGGCTGTCCTCAAACTCACGA
TGTAGCCAAGGATGGCTTTCAATTTCTGATTCTTCTACTTAGTATTCTGTTAGGATCACAGACATGAACAGTGTTAGGAGTCAAACCCAGGGCTTTATGC
ATGCAAGGCAGGCATTCTTTCATCAGCTTACCTAGATCCTTAAGTCTACACAGCACACATTTTCAACAGTTCAGCAGGGTCCTTCCGAAAGAGACTTTT
CCCTTTATTCAAGGTATTCTTGATCTAAAAACTGTCTCATCGTGGCACTGACAGGTTTTTTTTTTTTTTTTTTTTTTTGGCATCATAATCTGTAACTACCTT
TTGTTTCTGTACAGATATCTTGAGACCCAGCTGTGCCCCAGGATGGTTTTACTATAGGTCCCACTGCTATGGGTACTTCCGGAAGCTAAGAAACTGGTCT
CATGCTGAGGTAAGAAGTTTTGGGCTGTTGGTTTCTTTTAAAGAAAAGGGCCAGCTAGAGCCCCAGATCATATTTAACTTAAATTTAAGAGTTCTCCCT
GGGCATTCAGGAGAAGCCTCATGGTTGAAGAGAAGAGGGATCCGCCCAGCCCCTTCAGTTTTGTGATCATTGATCATGTAGGTACTGTGTTCAGACCTT
CAATAGGCTGTGTGAACACAGAGTGAGGAGCGAGTAGTCATGACTTCCAGAGAGCTATAAATAAGCAGATCAAAGGAACAGGAAGAGACGGGGTTCT
TGTGCAAAGAAGACCCAAATTCCCCTGTGAGGCTTGCCAGAGTGAGTGATGTGCAAACACCTGAAACAGGTCTCCAGGGTGCCAGGTGAAATGCAAA
GAAATAGAAAAAAAAAAGGTGGCCTCGCCTGACCCAACCCACACACGCCTGAATTTTATTCTTTCTAGCTATGCTAAGATATATCCAAATATTCAGTCC
AAGTAAGTGAAGGATTGATATTGTTGTCTGTCTAGCTTGTGACTGATTGATACATATAGATACAATGTGACATGATCCAGGCCCATAGTGGCCTCAAGA
TTCCTATCTGTGTCCCAAAACAAAGACCCACCAGGTGATAGCTAATGAGTTATCCAGCTGTGTTCTCTGACCTCCAGAACGGTGAGAGGACAGGGCCTA
CTGGAGCATGCCTACAATCCTAGCTCTTGGGAGCTGAGGCAGGGTGGTCATGAGTCGTTTGAGGCCAGCCTTGGCTACATAGGGATGTTTTCCCTCAAC
AAACAATAGAAGTGTGAGAGGATGCATGGTGTGACATCAAAGCAGGAAATGTGATTGCAGTGTAAGCAAAAATGATCTCCTTTTGAATAAGTCAAGA
GAAGTAGCAGAGATAATCCAAGGAACAAAATGTTTTATTGAGTGGGGTCCTGAATAACTGGAGGCAGGGAACAGAGAGAGCAAGAGGAAAGAGCAA
GAAGATGAGAGGCAGATGGATAGACACCAGAGTCTGTAATTATGAGGAAATTGTGCTTCAGAGAGATGAAGTGACTTGTGAAGGTCATTGAGACCCTT
TGGCCCTAAATCTCAGGAGAGCTGCCTTTTCTTCTGAGAGCCAACAGTAAGGCCTTCTGTCTTCTATAGTGACAGAAGTTACCTGTGGGCTTCAGATCC
CAGTTTCTGGAGTTGGGGGATAGAACTACCCTGCTTGGCACACCAGGGCTCCAAGGAGAGAACTGGACACTCATGGCATCATTAATGCGACATCTCCT
TGCAGCTGGAGTGTCAGTCATATGGAAATGGATCCCATCTGGCATCTGTCTTGAATCAAAAGGAAGCCAGTGTCATATCAAAGTACATAACTGGCTATC
AGAGAAACCTGCCTGTGTGGATTGGCCTGCATGACCCACAAAAGGTAACCCTAGGTTTGGCTCACAGAGCCTCTTGGGAAACCCAGGATGATAACCTA
GTCATGAGAAATAGCCTCCTGGCCTACAAACAAGACGAAAGGAGTTGCCCCTCAGCCAAGCACTCCAATGATAAAAGCCAAGCTGAAGGTCAGGGGC
CCCTTTCTTGCCCTCAGTGGAAGAAATAATTAAATAGCTCCATTTTGTAGAACTTTAAATTACGGTCTTCCTGGATCATTCAGGCACAAAATTACCAATT
TTTCTAAAGTCCTCTCAAAAAAGAGAAAGACAGAGGGGAGAGAGAAAGCATGCAAGTGATATTCTAGAAGGTTCAGATTCATTCACTGCCATTAGGTC
TTGATTAAAGGGGAACACTTTCAGCTGACCTTTTCTCTAGACTCTGCTACTTTTTCATCGTTCTTAATTCTTTCCTCTGGATCAATGTTGTTCTCTCCATCA
GCATGATACACACACCCACACACACACACTGCTATTCAGTTATTTGCTTTAAATGGTGTTTATTTGACTTTCACAATTTTTACTTTAAACATATTTTACAT
TTTTATTTTCTATGTATGTGTGTGTGCCTGCAAGTATGTATGTGTCTGGTGCCTGAGGAGGCCAGAAGAAGATGTCAGGTACCCCGGAACTGGGGTAAC
ACAGTTGAAAGCTGCCATGTAGGTGCTAGGAACCAAGTCCGGGCCTTCGGTAAAAGCAGCAAATCCTTCTAACAGCCGAGTTGTCTTTCCAGGTCCTCC
ACTTTTTGAGACAGAGTCTCACTACGTAGCTTCGGCTGACCCGGAACTCCCCATACAGAGCAGGCTGGCTTCAGACTCACAGAGCTTTTCATGCCCCTG
GCTCCCCAGTGCTAGGAGTAATGGCATGTGCCACCACACCTGACCAATTTTTTTTTTCATTTTTATTTATTTACTTTGTTGTCAATCAAAACTCTGCATTC



   

GGAGACAAGCTATATATTTACATCTATTTCTGTGAAATATTTTTGTTTGATCTTTTTTTACATATGAGACACTAATGACAACCGACTGTTCTAAAACTGT
ACCCTATCTCCAATAATCAAAGACATGAATACTAAAATGATATAATTTGACTTAGGTTATTAACATTTTCATTTGTACAAGGAATAATATCTTGAAGCT
ATAGAGAAATTGTCCTTGTGCCCGGTCAGTGAGGATGTATGTTTGTACAAGTAGATAGTGTGTGGCAAGTACTTTGTCAGAGGGTATTGATAACCACAA
AGCAGTAACATCCTTTGACCCATTCATTCTGCTTTTGGTATCTATTATAAGGAAATAATTTTGAGAACACAGAGTGATTCTCAAGAAAATTAGTTCTAGC
AGTGTTTTCCATAGTAATTGGAAATGAGAAAGAATAATCTGTAGTCAATAGGAGATTGTTAAGGTAGGCTATGGTACATCCTTATGCTAAGAGAGGTCT
TAGAATGCAACATGAAAGATGAATATATATTTTTGAAGAGTATAGTATTTTTAGTACATTGATAACCACATTTCCATCAGAAATAATAAGGTAAAACAT
TAGTGATGTTTTCTTCCATCGCTGAATGGAGGGGCGGCTTTCCTGATTTGGGTTCTTCATACATCTCTATACTTTGTCCCCGTGACACCCATCTCACTGGG
CTGAGAGAGCAGCATGGCTGTGAGCAGGTAAGCTGGCTGAGCCCCACATCCCCTCTGCTTCCTGTTGTTGCAGAAGCAATTATGGCAATGGACTGATG
GGTCTACAAACCTGTACAGACGCTGGAATCCCAGGACAAAGAGTGAAGCCAGGCATTGCGCTGAGATGAACCCCAAGGATAGTAAGTTCCCTGCCCA
CCCCCCTCTCCGCAAGCTGCAGCTCCATCCTTTAACCTATTGGGAAAAAATGGGGTGTCCTTGTTCTCCTTCCCAACCCGCTTCGACCCATCACCACTGC
CCTACAGGACAGTGGCCTCAACACAGTCTGTCAACCGTCATTCCTCTGTACCTTCTCCACAGCCTCTGCCAAGTCAATATTAGTGAAGGAACTTTTTAA
CAGCAACGGAGGGAGGCATGAGGGGACACTCTATGACAAATGTCATCAGAGGCAAAAAGCTAAAGAAGGGAATCTCTTAGGCCAGTAGATTCCATAC
TGCTGCTATGAAAGGTGAGTTAGCCAGAACACAGGCAAACCCATAGGGACAAGCTACTAAAACAAGGCTGCCCACTCAAGTTAAAGGGAAACTGTGA
ATAGTTATCGCTATCCTAATACACAATGAGCTACCCTAGGAAGCAATGAGAAGCCTTCCACCAGAGTTAACCAATGAAAATGTGGGCACATGGCTTTT
CAGAGTAGTAGAAACTGGGTTAGAAGAGAGACTCAAAGCCCCAAAGAGCAACTGAAGAACATTCCAAAAGAACACATTCCAGGAACTCTCAGGCCTA
TGGTATGAGACACTCCATAGCTGCCTTTTAGCCCAACCAGCTTTGGGTAAGAGGTTGACCAGATGTTTCCCTAGGTCCCTTCTATCCTCATGGCTCAGGG
CTCTCCAGCCTTTACCTATTAGCAGAATCCCACACTGAAGGAGCCTGTAGCCAGTCTGTAAGAACTGGGAGCCTGCATCTTTTTAGTCCATTCCTTTCCA
CTTTGCTTCACTTCAGCTCACAGCAGTCAGAACACAGACTGCAGACACAATGCAACCCAAAGATGGGGGCTGGGGAGAATGCGCACAGTAACATGCTC
GATGTGCAGGCGTGAAGACCTGACTCCCAGAACCCACATAGAGCTAAACAAGGTAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGATCCCAGCACTTCTACAGGAAGATGGGAGGTGAAGATGCTGGAAGGTCAGCCACACGCATGGGGTTGGAGGCAAGGGGATAACATAAAATTAGG
TAATTAAGTAAAAACCCCAGAGAAAGGAACAAGGCTGGTGTTAAGCTGGTGACAGGTAGGTTTTCAGGGAAAACCTTCACAAACCCCACCAGTGCCAT
TTTATAGCTGTAGATGGATTTTGCCTGTGTACCACTATGCATGAGCTCTGCTCTCTGTTGCAGGACTCATTCCTGTTTCCTTTCTTTTTAGGAAGAACTTC
CTGGTATTTTGCTACTTGTGTCCCTTTGTCATCCCTTGAAACTCTCCACTCTACACCATAATCTGTTTTGTGACCCACTATTTCACTTTAGGATTTTAAATT
TGCATAGGCCCGTAACCACAATGCTTAGAAGGCAGAGGCAAGGGGTACTTTAAGTTTAAGGCTAGTCTGGTACAGAGTGAATTCAAGGCTAGTCTGGG
CAATGTAATGAGACCCTATTTTATAATAAAAAGTAAGACAAGAGCTGGGACTATAGCTCAGCAGTAGAGCACTTGGCTAGCATAGGTGAGGGAGGGC
CTCTGTTCAACCTTCAGTGATGCAAGGAAAGAAGAAGAAAAGTTATATTCACAATGGCTTGGGGTTGAGGGCAGAACCTCCGTCCTGAATGACCTTGT
AGAAGTACAGCATTTTCCTCTTACTATCTGACCTGGTGCAGACTTCTCCCTTCTCTGTGCCTTAGGGAGAGAACAGAATCTCTACCATCTTAATATTCTC
CCAGCGCCTTTATGGATAGGCTGAGCTCACTGCCCAGGCTTGGTGTGCCCTCACCCTCCATTCCCAGGACATTCTCCCTCTGATGTTGTGGGAGGGATG
CAAGCAGTAAGAGATTAGAATGGATACCTACCCATAGGAAAGCTGCTCTTGGTCACCTGCAGCTGTTCTTCCAGGTCTTGTTTGGGTTCCGTGGATGTA
CCAAAGGACTCTACACAGCAGCATGTCAAGTCAGATCAGCCTGAGTTCTGGACCAATCTTAGGGAGACATTTTCTCAATTGAGGCCCCATCCTTTCTGA
TGACTCTAGCACAGTGGTTCTCAACCTTCCTAATGCTGTGACTCTTCAATAGGTTCCTTGTGTTGTGGTGACCCTCCAACCATAAAATGATTTTGTTGCC
ACTTCATAACTAATTTTGCTACTGTTATGAATCGTAATGTGAATATCTGTGTTTTCTGATGGTCTTGGGTGACTCCTGTGAAAGGGTCATTGGAGTCTCA
CAGGTTGAGAACTGCTGTCCCTTGTCTAGTTGACATAAAACTAGACGCAGTTCACAATCCCCATGTAACTCCAGCTCTAAGCACTTGATGTCCTTTTATG
ACCTACATAGGCACCCACACATGTGTGCACACAGACACATACACACAGACACACACACACTGAGGCACCCACACATGTGTGCACATGGACACAGACA
CACACACATGCATGCACATGTATACACACACACACACACTGAGGCACCCACACACATGTGCACACAGAATCAGACACACATACATGCATGCATACACA
CACACACACTCACACACACATAAACAAAGATAAGAAATGCATCCTCAAGAAATACCTGTACAAACTAAACACCACACACATAGGGTAGCCTTTGCTGC
TTCCTCCTAAGGGGTACCAGAGTGGAGCTTCCATAGTCTGCAATTAGGTGAGAAAAGACTTGCTTGTATTAGTCAGGGATTCCCCAGAGAATAAGAAA
TGGGGGATGGAGAGAGATGGGTGGTGGTGATGCTGGAGATTACTGCAAGAGCTGATGTGGAAAGATTGAGTCAAAAGCCATCAGAGACAGCATTTTC
TGGCTCAGGAGACCCTTTCTCTTAAGGCCTTCAACATTATTAGACGAGACCCACCCACATAACGTAGAGTGGTCTCCTTTACTCAATGTCTGTTGATTTG
AATGTAACAATATCTACAAAATACCTGCAGAGCAACATCGAGACATGTAGGCAGCTAGCAATTGCTGGACACCTGGACTAAACAATATCATATCCTAC
CCATGTTGACACATGAAATAACCACCATTGGCTGTTGTCCAGGACTCAGAAAACCGCACACAGATAATTCTGGTAAACTCAGTAGTGAACTAGCTTGTT
TTAAATGTCTGTTTATTTTCTTACAGAATTCTTAACTTGGAACAAAAATGGATGTGCCAACCGCCAACACTTCCTGTGCAAGTATAAGACATAGAGCAA
GAATCAAGCATCTACCAGCCTTGCACAAACTCTTCCCACTTCCCTCTCACCTGGTGGCTGATCTAATCATTATCCCAGAGTAAACACTGTAGCAAACAT
TGAGGAGGCCTCCAGGGCACTGGCTATCAAGCCCCGCTTAGCATGGTGGGACAGTGGCTTCCGGTCTCAGAGTTTAGCATGGTGGGAGGGTGACTTCC
GGTCTCAGAGATTAGCATGGTGGGACAAGGGCTTCTGGTCTCCGTGTTCACTCTACAATCCTTTCTGGTACTCCGCTTCCCTCTCATTGTTAAACAGCAA
TGCTTAACAAGCTAGAAATGTGCTTTCTTGACTACTGCGTCTCTGTCAAACCAGTAAAGTTTTGGAGCCAAGAAACAGCAATGAGTGAGCGAGTTTCTG
TCCTCTTTAGCCTCTGTAACCTCTGACCTCCCTCTGTCGTCCACACACGTCCCCTTACTTCTTGCTGTTGCTCCGTTTGCCATGGAATGTTCATCAGTCAG
TCCCTGCCTGTCTGGAATGGATCTCTGCCTCCTGTGTCCCTGGCCACACTGGGTTTGAGCAGGAGAGATAATGGTCTGCGAGGTTGAGTGAATGGATGA
CATTTAATTACGAGTTCTTCTGGACCTATGGTGGGAGTTGACAGTCACAAGTGGTACAGCGGACTGACCTGGAGACCCTGGGGCTTGCCTCTCCTCTGC
CGTTAACAAGCTCCGTGGCCTGGCTCAATTCTCTGTGCTCAGAGTTTGGGATTCCTTACAGCATGCTTGCTATGATAATAAGGAGGTAATCAAACCATA
AAACATACCCATCCCCACCCCCCAGGTCAGGAGCCTGCATGGCAATAGAAGTCACTAAGACTTGCTGGCTGTTAAGAAGGTGTGATCATGGCCATGCC
CATCAGAAGGGAAAGTGCCTAAGAAGAAAGTCTTTGTGGCCTGGCCATGCAGTCAAATTAGGTGGATGGTCACTTGCTTTATCCTCGTGACGTGGTCA
AGCAGTGAAAACAGTTGGCTCGCCCTGGCCTGAGGGTGCTCCTTCATACCCTGGGCCATCTGAGGGCTGGCTGAAGGGAACTGGAGAAAAGCTTAGTG
AGGAAAGGGTCATAGGGGAGCCCTTCCTTTTGCTCTCAACAATAATGTATTGCTCTACTGAGGCCCGTCAACCACTAAATAAACTGCAATGGTGAGATT
TCCGAGGAGGTGACAGGCAGATACAGAAGGTCATTTCCACTGAAATGCTAACCACCCACTCCAAAAAGAGATCTGGACAGCTCACTGCCCGGGAAAT
AAAAGCATGGTAGTTAAATTAAGAGCACCGGCTGACAGGGGTCACATGGAACCCAAGCAGCAAGGCCTGCATCGTCGCAGTGAGAACTAGAATGTAA
AGAAGTCACTGACACTAAGAGAAGGCCTTATTGTTTCTGGAAAAGAACCTGGACCCATTTTCCCTCCTAATTCGTTTATATCCCCATGACTGCAAAAGA
GAGGAACAAAATACAAATCCAGGCAGTAACTGGTAAAACTATATTCTATAAACACATGGAAAGCTCTTCAAATGGGTTTGAATTAGTTCTGTGAGGAG
AATCATGGCCATTTTGGGTCAGTGTTTGTGGAATGACAGCAAAGCCCCCTCCCTGAAATTGCTGCAATACTAGGAACTGGCATGCCCTTGGGCGCACAT
GATGGGCATTCTTCCGTATGGACAAATGGCTCTCATTGGTTAGAAGGGAGGCTGGTTTACAGTTGACTCTAGAGCTGGTCAACCTGCTCTTATGCATAC
AAAATTTCAGTAATCTTTAGAAATTCACATAGGCATGCTACTCCACAAATCTCTAGGAATACATGCTGGGACCAAGAACCAATGCTCTTCTCCAGGCTA
GCTGTCATCTTTTCTCAGGAATTTGAGGATTAAGTTCAGATATGTGAAGAGTAAGGAATGGGGTCTGGCTAATCCTATGGAAGTCTCGTGAGCTTTCAA
AACTGCTCAAATACTGTGGCAAATTATAATTTAACGGTCTCTAAAGAGCGTGGGAAGACAGAGGCAGGAGAAATTTTGGAGAAAGCTTCAGAGAGCTC
TGTGAATGAGCCTGACACAAGGCAATGAAGGAAATGCTGTGTGCTTGCACTCTGTCAATGTAACAAAAATACCAGAGGAAAACAACTTGAAATGCGG
AAAGATTTGATTTGGTTCCTGGCTTTGGCCTGTGATCACTTGGTCCAGTTGCTGGTCCTGTCCCAAGGCAGAGCATCATGTCAGGAGCATGCGGCAGAG
CAAAGCTGCTTAATCCATGCTGGCTGGGAAGGGAGTGCTTTTCATAACACACAGTGAGACCCAGATGCTCTCCTCTATGGTTTTGATAAGAAAAATCTC
ATCAAAGGCTCTTGTGTTAAGTGAGATGGCTCCTAGCTGGTAGATTTAATATCTGAATGATAATTAGATCATGAAGGGTAAATCCCTTGATACTTGAAA
GCAATATGGGGAAGTGAGGGTTAGCTGGAAGTAAGTCCTTGGAGGAATGCCTTTGTAAGTCTTGTCCCTCGTCCCCACCCTGTGCTTCTGGCCACCATG
AAGTGAGCAATCTGCTTCTCTCTCACTTTCCACCATGATGGAGACCCACCACGTACTACAGGGCAGAATCAAAATCCAGACAACCACACACTGACACC
TCTGTGACAGGGAGGTGACAGAAGGGGGTCTTTTAAGATGATTTCTTTCCAGTATTTGTCACAGTGATTTGAAAAACAACAACAAAACCCAACTGACT
AACGTACTATGAATCCATAAATGGATTGATTAATTTGTGAAGCCAGAGTCCTCATGATCCACAGCCCAAAGGCCCTGTGTCAGATCTCGAGGGACTAA
GGCTTCAACACACACGTGCTTGTGGGTGTGGTTTTATCATAACAGGTGCGTGCAGAGCATTTGATCGGAATCATCAATGTGCACTCAGTCATGGAGTTA
ATATGTACAAAGTGTTCTAAGACAAGAGCTCGAGGACTCTCCCAGAAGCCACGTGTAGCCAGACTAAGTGTAGATGAATATCAGTGTGGCCTCACGTT
AGATTTCTTATGATTCAGAAAGCACAAGTCATCAAAGAGAGACATGGATTAATTTGGTTTGAAGTTTCCATATCCTTGTGTATATGTGTGCTGGTGTGT



   

ATGTGTGTGTGTGTGTGTGCTCATGTGTATGCTGGTGCTTGTGAGTAGGTTCAGACACACACAGGCACACGTAGATGTGGAGGCCAGAGGTCAGCTCG
GGGTGCCATCCTTCAGGAGCTGTCTAACTTGACTCTTGTTAGTGTTTTGTTGGTTTTTTTTTTTTTTTTTTTTTTGAGACAATGTCTCATTGTGTAGCCTTG
TCTGGCCTGGAACTCACTGAAGACCAGGCTGGGCTCAACCCTGCATTTGTCTCTCAAGGCCTCATTTTTTTTTTAAGACAGGCTCTCTCACTGGGATCTG
GAGCTCACTGGCTAGGTTGACCAGCCACCATTTCCCGGAATTCATCGATCTCTGCCTTCCCACAAGTTTGTACCACCACACTTCCCCCTGCGCCCCCCAA
CATGGATGTACGTGGATGTTGAGGACCAAATGTAAGTTCTTACATCTGCATGGCAGGTATTTTAATGACTGAGCTGTTGCCACCAAACGTAATATTTTG
CTTTTAAACCATATCATTGGACATCCAAAAGATATGCTGACGAGCGGGAGCTAGGTGAGTCTCAAACCCAGTGTGCTTGTGCTCAGCAGTCCTCAGCTT
TAACTCTACCGGAATTATTTATTTCCCACTCCTACCTTGTCCATCTCCATCTATTTTTATAATTACAAATGCTTTTTAAAAAGGATTTATTTATTTATTATA
TGTGACTACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGAGTCAGATCTCCTCATGGATCTCCTCATGTGGTTGCTAGGATTTGAACTCAGGACCT
TCGGAAGAGCAGTTGGGTGCTCTTACCCGCTGAGCCATCTCACCAGCCCCCACAAATACTTTTAAAACCAAAATACAAAAGACACTTAACCCTTGCAG
TTCTTCAAACCTCCCAAAAAACAAAGTGAGAGATCAGGCAACCAATCATTTTCTCTGTCCTCAAACTCATCGTGGCTACTAACCCAGATTCCTTGAGAG
AAGAGCTTCAGATTAATTTATTTTTTTTATTTTTTAACTTTTTACTCATGATTTGTTTCCCATCATGCACCCCAGTCCCACTCTTCTCCCCTCCCCTTCATA
TCCACCCTCCGCCCTGGCAACCTCCCCACCAAAAAAAAAAAAAAAAAAAAAAAAGAACAAAAGTTAAAAACAACAAAACAAAACAAAGCACAGAAA
ACATCTCCTTATGGAAGCTGGAGTGTGTCACAGTGTGTCCCACAGTGTACCTACCCCTTTGTCCACACATCTTTACTTGCAAGCATTTGTCTGGTCCAAG
ACCTCTGGCTTCTGCTATACCATCAATACTGGATCCTTACTGGGACTCCTCTTGGATGTCCTGTTGTTGCCCTGTGTCATGGAGATCCTGCAGCTTTGGA
TCTACAGGACCGGGTCCTTCACAAGCTCCAGCGATTCCTACATGAGGTGGATTTTGGGGTAAATCAAAGCCCTGGATCTCGGCCTGGGTGGTAGCTGAG
CTGGTTAGCCCACCAGCTTTTCCACACTCGAACAACCAGGATGCTCTCCAGCACTGCCCAGGCTAGCTCACACAATGCTGTAGCAGGCAGGGAGCAGG
ATCATCCCTCCTGGTCTCATGACTTTGGGGCAGCTCACCTGCACCTACGCCACTAGAGCCAGCTCTACTGTGCTGCCCAGTTGCGGTGTGGGGGCCCAC
TCTCCTGACTGCTGCAGTTGGTGAGGGACAGGGCTAGCTTTCCCTCCTGCAGGTGGCAAGGGGCAAGGCACGGGGAGAACATCACCCCTGAACCCACA
TCACTTCATTTCCCACGCTCATGACCTTGGGTAGGCTCACCCCTCACTCCCAACACGTGCAAACCAGGGCCAGTTCTACTGTGCTGCCCAGGCAAGGTG
CAGGGCCTGCTCTCTAGAGTTTGGCAGCCAGTGAGAGGTGGGGCCAGCTCTGCACAGTTCTTGGACATCTACATGGTTCCAGGTGGCTGCCTGGAAGTC
TGCATGGCCTTTAGTGGTAATACGAGTCACAGACATCAACACAGACCTCTGTTGTTGCATGGCTATGAACCCTAACGTGCAGTAGCAGCAGCAGCAGC
ATGGGCTGGGGTGTCATCATGGCCTCCGGAGGCAGGGCAGGCCACTCATAACAGGCTATCCCTCCCCACTCCTCAGCAGTTCCACCTCTTCACAGTGCT
CAAACTGTTCCGTTTCTCTCTCTCCCTTCTGTCCAACACATACTTGCACATTGTAGTGTGGCTCCATTGCGGGTAGTCCATGGAGCTGGTAAGCCTCTAG
GTGTCTTGCACTCACCTGCACTGTGTGGCAAAGTGACAGGCAGGCCTCTGTGTGTCTCCTGCCTGCATAAGCTGTGTGGCTGTGTGGGATGGAGGCAGG
AAGGTCTCTAGGTCTTCATTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCTTTCTCTCCCTTCCTCTCTCTCTTTTTCTTTCTTTCTTTC
TTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTCTCTCTTCCTTCCTCTCTCTCTCTTTCTCTCTCTCTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCT
TTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCAATGATCTCTCTATATATGTCTGTGCACATGTTGCTGCAGAAGCTTGCAAAATCCAGAAGAGGGTGTCAG
ATCCTCTGGAGCAAGAGTAACCGGCAGTTGTAAGCAGGTTGACTAGGGTGTTGTTGAGGGAGAGTTGAACAGTCTGCGCTCTCAACCACCAAGCCATC
TTCCCAGAACTCTCTCTTCTGTTGACGATTTCTGATGAGATGACTCCCTTTCCCAGGAGCCTTTCCTATGCCACTAGCCTTTTGCTCTTAGCTTCTAGAGC
ACACAGCCTCTGCCCAACTCTCATTGACATTTTAACCATTTGTTAATTCAATGTGTGCTTGTCTTCCAGACTTCAATTCTTTATACAATGAGACCCTTGAA
CTAACGCGTCAAGGTCAAGTTCAATGTGGCTAAGTGCAGTGATTCGATGCAGGGCAATAAGGACTTTAGCATTCAAATTCATTTCTTTCAACTAAGTAT
AAGCCAGACAAAGTAGGTCTGCTGACCTTTGTCCATGGGGACTAGCTGATAACCCTAGAATGAACAACTCACTCTTTTGTTCAACTTGTATTTGGATCA
TGTAGTTCCCTAAGTCGGGGTCAGCCTCTGAGGTCACTGGGACGGCTACAACAAAATAACAGTGAAAATAAAAATAGAAGGATGTACACAGTAGTGA
CGGGTCGTGTGTCCTGCTGGAGGGCAGACCAGGCTGTTTGCAGTCAGGGGACAGACAAATACAGGTGTGTAAACAGGCCTCAATAGTAGAGTTTATGA
CTAAGATCAATATCCTGTCCTGCAGCCTGTGGGCCCCATGAAGACAGCTGGAAACGTAGACTTAGGGACAAAGTTTAGACAAAAAGGAATCTGCAGCA
GAAGTTTAATTTGTAAGTGGATTAGAATTAGAGCCTCTTTTGGTTCTGGAATACGTCATTAGAGAATAGCAAATGTCCTACTGACTGGTTGTTCCATATC
GATATTTTTAAATGTTACATTGTATTTATTTGTTTTGTAAGTGTGTCCGTGTGTATGCTTGTGTGGAGGCCAGAGGTCAATGGGTCCGTGTGTATGCTTGT
GTGGAGGCCAGAGGTCAATGTCAGAGACCATCTTCAATCACCTTATTTTCCGATGCAGGGTCTCCACTGAGCCTAGAGCTTGCCAATTAGGGTAGAGA
GCCTGGCCAATAAGCTTTAACAGTTCCTCTGATTCTGTCTCCTGGGTGCTGGGACTACACGGCCATGCCCTGGGATCTGAACTCAGGTCCTAATGTTTGA
GTAGCAAGCACTCTATCAATCCAACCATCTCCCTACCTGTTCTGTCCCAAACTCCAAGCCTCTAAGTACCACTGAAACAGGAGGATTACTGGTATATTC
AGCATTCCTCAGGAGCCTGTGGAACCAGTCTCTGCCTGCCAGGAAGAGTCACTTCCCTCATCTTCCCCCTACCTCTGACAAATGGAGCATCTGGTTCTCT
ATTAGCACATACTCAAAGCCCCATGCCATCGCCCAAGCTGTTCTGACACACGTCCCTCCCTGTGGCTTCCTGCTCTCTTTATAACTGGCAGGTTTCTCCC
TTGCCTTTTTGCTACCTTCCATGTCCCTGAGAGGCAGCCATGGCTGCTTTGGACTCCCCCAAATGCCTCTGGCTATCCTCTACCACAGAGAGATAGCCCT
GCAGAAGTTTCAGATTTACAATAAACCTTCTTCCCACCCGTGGAGTGGTCTAGTTTGTTGGTTTCACTGTGCGCTCACCCGACTATCCTGAGTTTAGAAT
TAAACAATGAATAGGTCTAGAACTGATTAACGCAGAAAAGTGCGATAAAGACATAGCATACATCTTTATTGTTGTGTACATTACTAATCAAAATGGAA
TCCTCACACGCTTATGAGTAGGTGTTACAATAGTAAAAGATATTAATATATGTACAAAAAATATCTGTGTGTGGTGGTGCCCACTTTTGATCCTGGCAC
TAAGGAGGCAGAGGTAAGAAGGTCTCTATGAATTTGGTACCTGTTTGATCTACATTGCAGGTTCCAGGCAAGCCAGAGCAGCAGTGTGAGACCCTGCC
TCAAAAAGCAAAAGCAAGGGCTGGAGAGATGGCTCAGCGGTTAAGAGCACTGACTGCTCTTCCAGAAGTCCTGAGTTCAAATCCCAGCAACCACATG
GTGGCTCACAACCATCTGTAATGAAATCTGACACCCTCTTCTGGTGTGTCTGACAGTGTACCTACATATAATAAATAAATAAATAAATCTTTAAAAAAA
GCAAAAGCAAAACAAAACAATGATTAAATAAATAAATAGCAAGTAAACATCCCAAGTGGAATAAGGAGGAAAGATTAGGAAAATAATTCCTCACTCA
GTCAAATGCATTGTGGATGCATGGTGTCCCCTCTGTACTCCAGTACCCAAACAAAGCATGTAAAATTAACTGTTATTCTCCTGTTGTAATTGTTGTCTGG
AGACTTAGTGCCTCATTCTGCTAACCTGGGCCCGCTCCTGGAAGCGTCTAGCCTCTGTACAATCTTATCTAGGCCTAGACTTTTTTCAGCCTCTAAGACT
TGCGGTTGAGTAAGCTCACCCCTTCCTAGTTCTTTTTCAATTCTGGCTGGCTGATTCAATTCAGCTCTTCTGGCTCAAACTCCTCTCCAAGCTGACTGATT
CAACCTTGCTTAAACTCTCTAGGCCTCTCCTGAATTGCTCTGCTTGGCTTCAAACTAACTCTGGCAATTTGTTCCAATTGCCTGGCTCATTCTGTCTTCAA
CCTATGTCTTCAACCTGTGCCTCTTTAACCTCTCTCTGTAAAACTCTTCCTAATGTGCTTTAAATCAGGCCTGCAAGCTCACTTGGGTGTCTCTCTATTCT
GGTAATGGGAGACCTCAGCATGCTGGACTTCTGCAGAATAAAACACTCTTTGCATTTACATACTATTTGAGTCCGGGGTATCATTCGTTGTTGAGTCAC
GGACCCTTACAATACCAAATCAGGACTATATTCTTTATGTGTACACCAAGAAAAATGATGTAATAAATAGAAATAAACTCATTTCTAAAAAATCATCA
AACTCACATAACCTTGACTTAACAGAAATTGTGGGTTTGACAAAGATAAAGCAGGCTTGCAAAAGGGGCCTAGAATGTCTGCAGTTGTCCATATTCTTT
GGAGTTCAACAGGGACTCTGACTCAAGTACCAGTTAACTACTTCGTCCTCTGAAAGCCCTGCAGCCACACTGGACTCTACTTGGGACCTGGACACCTAT
GAATTGAGGCTGCACTGGCTTCCTCTTCCTCATAATCGCTATATACCACTGAAGCAAATATACCACTGAATTTTGTCACAAACTCAGAACAAAGCTTGA
AAAATCTCAAGGCATTACTTGAGAAGCAACAGGGATAGATGGGTGTTTCTCAGCTCGATCGGATAGAGTGATGTCCAGAAGGTTTAGCCGAGCACATC
TCTGGATAAGTCTGAGAGTGTGTCCAGAGAGGAGTCAGGGGAAGACCTGCCTTGCTTGTGGGTGGCATAATCCTACAGGCTGGGGATCCTAATGGAAA
TCCAGGGGAAGAAGGAGAGAGCCTGCCAGCACAGTCCTTCCTGAACTAATGCCTGACTGTTCTTCTCTGCCACACCCTCCCTGCCTTGACAGAAACCTT
CTTAAAATGAGCCGAATCACCTCCCTTTCTGCATCCAGGTGTCCTGCTCAGGGCACTGCCACACCAGTCCAGCCTAGCTGTGGAGGTGTGATTAGGTTG
GTAAAGCAGTCTGTATATTTTTTCACATTGTGAAAGTTTTTTTTTTTTTCTCTCGTCAAAGGTAGCT 

 
Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCC
CCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGG
GCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCA
GTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAA
GCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCG



   

TATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGT
TAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGA
CTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTC
CCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGG
CCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTG
TTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTA
ACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCG
GAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTC
TCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAG
ATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAAT
TATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTG
CGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTG
CTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATAT
CCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT
GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGC
GAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGG
ATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGA
TGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC
ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATC
AGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGT
CTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGT
GACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGG
ATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCG
AACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGC
CATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTG
GATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTG
CTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTAC
CGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGAT
TAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA
GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAG
CAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTC
CTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATA
TGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGC
TGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGA
AGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGC
TACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGC
ATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGAT
ATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTG
ACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACC
TTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGT
GGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACC
AGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTT
GGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTA
CTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGG
ACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGT
GGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGT
CTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCAC
CCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGC
GGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACC
ACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGG
AAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCC
GTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGG
CTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGC
GCCCGACCGAAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTG
CCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCAT
TCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTG
AGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 

 
Targeted Locus: 
 
TAGGGGCTTGCTGTTTCTGCACACATTCTGGTCCCCATGCCTCTGCCCAGCCCATTCCTTTTCTCTAAAAAGTCCTCTCTCCTCTCTATTAATGCACAGCC
CACCCATCGTCACATTCTGCTAAATTGCCATTTGTCCCACCCCCTTCCAAAATGGCTCTTTCTCCTAATAATGCCCCCAACTCCCACTTTATGTCTCTGTC
TACTCAACAAAGCCTGGCTGTGTCATTCTACCAACTGTTTGAGTGTGTTCACTGTAGTTACACATCCTGATCTAGTGAAATGGTAGCAGTTGATGAGCG
TTGAGCCCTCAGAGCACACAGAGACAAAACTCCAATGGCTATAAGACCTCCTTAACTCCTTCTTTGACAGCTGGACCACAGCAATATTTGAGCTCCTTA
AAATTCCTATTGATTTAGAGTGTTCAGTAGTCTCAGAAAGCTTGATGCCCCTTTCCCAGGAAATACCCACCCTGGGAAAGGTCCTTTGATGAGGGCTGG
GAGAAGAGTAATAATAAAGTTTTTGGTTTTGTTTTGTATGATTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTCTCTATCT
GTCTCTGTCTCTCTGTCTCTTCTTCCACCCTGTGTGTGTGTATGTTTTGAGACAGAATCTCATGTAGCCCAGGCTGTCCTCAAACTCACGATGTAGCCAA
GGATGGCTTTCAATTTCTGATTCTTCTACTTAGTATTCTGTTAGGATCACAGACATGAACAGTGTTAGGAGTCAAACCCAGGGCTTTATGCATGCAAGG
CAGGCATTCTTTCATCAGCTTACCTAGATCCTTAAGTCTACACAGCACACATTTTCAACAGTTCAGCAGGGTCCTTCCGAAAGAGACTTTTCCCTTTATT
CAAGGTATTCTTGATCTAAAAACTGTCTCATCGTGGCACTGACAGGTTTTTTTTTTTTTTTTTTTTTTTGGCATCATAATCTGTAACTACCTTTTGTTTCTG



   

TACAGATATCTTGAGACCCAGCTGTGCCCCAGGATGGTTTTACTATAGGTCCCACTGCTATGGGTACTTCCGGAAGCTAAGAAACTGGTCTCATGCTGA
GGTAAGAAGTTTTGGGCTGTTGGTTTCTTTTAAAGAAAAGGGCCAGCTAGAGCCCCAGATCATATTTAACTTAAATTTAAGAGTTCTCCCTGGGCATTC
AGGAGAAGCCTCATGGTTGAAGAGAAGAGGGATCCGCCCAGCCCCTTCAGTTTTGTGATCATTGATCATGTAGGTACTGTGTTCAGACCTTCAATAGGC
TGTGTGAACACAGAGTGAGGAGCGAGTAGTCATGACTTCCAGAGAGCTATAAATAAGCAGATCAAAGGAACAGGAAGAGACGGGGTTCTTGTGCAAA
GAAGACCCAAATTCCCCTGTGAGGCTTGCCAGAGTGAGTGATGTGCAAACACCTGAAACAGGTCTCCAGGGTGCCAGGTGAAATGCAAAGAAATAGA
AAAAAAAAAGGTGGCCTCGCCTGACCCAACCCACACACGCCTGAATTTTATTCTTTCTAGCTATGCTAAGATATATCCAAATATTCAGTCCAAGTAAGT
GAAGGATTGATATTGTTGTCTGTCTAGCTTGTGACTGATTGATACATATAGATACAATGTGACATGATCCAGGCCCATAGTGGCCTCAAGATTCCTATC
TGTGTCCCAAAACAAAGACCCACCAGGTGATAGCTAATGAGTTATCCAGCTGTGTTCTCTGACCTCCAGAACGGTGAGAGGACAGGGCCTACTGGAGC
ATGCCTACAATCCTAGCTCTTGGGAGCTGAGGCAGGGTGGTCATGAGTCGTTTGAGGCCAGCCTTGGCTACATAGGGATGTTTTCCCTCAACAAACAAT
AGAAGTGTGAGAGGATGCATGGTGTGACATCAAAGCAGGAAATGTGATTGCAGTGTAAGCAAAAATGATCTCCTTTTGAATAAGTCAAGAGAAGTAG
CAGAGATAATCCAAGGAACAAAATGTTTTATTGAGTGGGGTCCTGAATAACTGGAGGCAGGGAACAGAGAGAGCAAGAGGAAAGAGCAAGAAGATG
AGAGGCAGATGGATAGACACCAGAGTCTGTAATTATGAGGAAATTGTGCTTCAGAGAGATGAAGTGACTTGTGAAGGTCATTGAGACCCTTTGGCCCT
AAATCTCAGGAGAGCTGCCTTTTCTTCTGAGAGCCAACAGTAAGGCCTTCTGTCTTCTATAGTGACAGAAGTTACCTGTGGGCTTCAGATCCCAGTTTCT
GGAGTTGGGGGATAGAACTACCCTGCTTGGCACACCAGGGCTCCAAGGAGAGAACTGGACACTCATGGCATCATTAATGCGACATCTCCTTGCAGCTG
GAGTGTCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAAT
TCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAA
TGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAA
GGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCG
GCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCC
TCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAG
TCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAAC
GTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGAT
CGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCT
TCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCC
GCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGA
TGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTT
ACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCC
GTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTG
AAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGC
GGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCT
CTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTC
TGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTG
CAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGC
CTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACG
CGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGT
ATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCG
CGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGA
ATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTG
GGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTA
TGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACC
ATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGT
GCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAG
TGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGC
GTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTC
ACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGA
CCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCT
GATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAAT
GGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACT
GGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACG
TCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTAC
AGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGG
CGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTG
CAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAG
ACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTG
CAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCT
ATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCT
TGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGG
ACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGC
CTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGC
TACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTA
TCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCT
CCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTAT
TCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCG
GAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGC
TGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGC
CACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCG
TGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTG
GGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAA
AGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGC
GCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGC
CACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGG
CGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCA
GCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTC
TGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTAC



   

GAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCA
CGACCCGCAGCGCCCGACCGAAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCC
ATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTG
AGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCT
CTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAA
TTCGCCCTATAGCGCAAGCTGCAGCTCCATCCTTTAACCTATTGGGAAAAAATGGGGTGTCCTTGTTCTCCTTCCCAACCCGCTTCGACCCATCACCACT
GCCCTACAGGACAGTGGCCTCAACACAGTCTGTCAACCGTCATTCCTCTGTACCTTCTCCACAGCCTCTGCCAAGTCAATATTAGTGAAGGAACTTTTT
AACAGCAATGGAGGGAGGCATGAGGGGACACTCTATGACAAATGTCATCAGAGGCAAAAAGCTAAAGAAGGGAATCTCTTAGGCCAGTAGATTCCAT
ACTGCTGCTATGAAAGGTGAGTTAGCCAGAACACAGGCAAACCCATAGGGACAAGCTACTAAAACAAGGCTGCCCACTCAAGTTAAAGGGAAACTGT
GAATAGTTATCGCTATCCTAATACACAATGAGCTACCCTAGGAAGCAATGAGAAGCCTTCCACCAGAGTTAACCAATGAAAATGTGGGCACATGGCTT
TTCAGAGTAGTAGAAACTGGGTTAGAAGAGAGACTCAAAGCCCCAAAGAGCAACTGAAGAACATTCCAAAAGAACACATTCCAGGAACTCTCAGGCC
TATGGTATGAGACACTCCATAGCTGCCTTTTAGCCCAACCAGCTTTGGGTAAGAGGTTGACCAGATGTTTCCCTAGGTCCCTTCTATCCTCATGGCTCAG
GGCTCTCCAGCCTTTACCTATTAGCAGAATCCCACACTGAAGGAGCCTGTAGCCAGTCTGTAAGAACTGGGAGCCTGCATCTTTTTAGTCCATTCCTTTC
CACTTTGCTTCACTTCAGCTCACAGCAGTCAGAACACAGACTGCAGACACAATGCAACCCAAAGATGGGGGCTGGGGAGAATGCGCACAGTAACATG
CTCGATGTGCAGGCGTGAAGACCTGACTCCCAGAACCCACATAGAGCTAAACAAGGTAGTGTGTGTGTGTTTGTGTGTGTGTCTCTGTGTGTGTGTGAT
CCCAGCACTTCTACAGGAAGATGGGAGGTGAAGATGCTGGAAGGTCAGCCACACACATGGGGTTGGAGGCAAGGGGATAACATAAAATTAGGTAATT
AAGTAAAAACCCCAGAGAAAGGAACAAGGCTGGTGTTAAGCTGGTGACAGGTAGGTTTTCAGGGAAAACCTTCACAAACCCCACCAGTGCCATTTTAT
AGCTGTAGATGGATTTTGCCTGTGTACCACTATGCATGAGCTCTGCTCTCTGTTGCAGGACTCATTCCTGTTTCCTTTCTTTTTAGGAAGAACTTCCTGGT
ATTTTGCTACTTGTGTCCCTTTGTCATCCCTTGAAACTCTCCACTCTACACCATAATCTGTTTTGTGACCCACTATTTCACTTTAGGATTTTAAATTTGCAT
AGGCCCGTAACCACAATGCTTAGAAGGCAGAGGCAAGGGGTACTTTAAGTTTAAGGCTAGTCTGGTACAGAGTGAATTCAAGGCTAGTCTGGGCAATG
TAATGAGACCCTATTTTATAATAAAAAGTAAGACAAGAGCTGGGACTATAGCTCAGCAGTAGAGCACTTGGCTAGCATAGGTGAGGGAGGGCCTCTGT
TCAACCTTCAGTGATGCAAGGAAAAAAGAAGAAAAGTTATATTCACGATGGCTTGGGGTTGAGGGCAGAACCTCCATCCTGAATGACCTTGTAGAAGT
ACAGCATCTTCCTCTTACTATCTGACCTGGTGCAGACTTCTCCCTTCTCTGTGCCTTAGGGAGAGAACAGAATCTCTACCATCTTAATATTCTCCCAGCG
CCTTTATGGATAGGCTGAGCTCACTGCCCAGGCTTGGTGTGCCCTCACCCTCCATTCCCAGGACATTCTCCCTCTGATGTTGTGGGAGGGATGCAAGCA
GTAAGAGATTAGAATGGATACCTACCCATAGGAAAGCTGCTCTTGGTCACCTGCAGCTGTTCTTCCAGGTCTTGTTTGGGTTCCGTGGATGTACCAAAG
GACTCTACACAGCAGCATGTCAAGTCAGATCAGCCTGAGTTCTGGACCAATCTTAGGGAGACATTTTCTCAATTGAGGCCCCATCCTTTCTGATGACTC
TAGCACAGTGGTTCTCAACCTTCCTAATGCTGTGACTCTTCAATAGGTTCCTTGTGTTGTGGTGACCCTCCAACCATAAAATGATTTTGTTGCCACTTCA
TAACTAATTTTGCTACTGTTATGAATCGTAATGTGAATATCTGTGTTTTCTGATGGTCTTGGGTGACTCCTGTGAAAGGGTCATTGGAGTCTCACAGGTT
GAGAACTGCTGTCCCTTGTCTAGTTGACATAAAACTAGACGCAGTTCACAATCCCCATGTAACTCCAGCTCTAAGCACTTGATGTCCTTTTATGACCTAC
ATAGGCACCCACACATGTGTGCACACAGACACATACACACAGACACACACACACTGAGGCACCCACACATGTGTGCACATGGACACAGACACACACA
CATGCATGCACATGTATACACACACACACACACTGAGGCACCCACACACATGTGCACACAGAATCAGACACACATACATGCATGCATACACACACACA
CACTCACACACACATAAACAAAGATAAGAAATGCATCCTCAAGAAATACCTGTACAAACTAAACACCACACACATAGGGTAGCCTTTGCTGCTTCCTC
CTAAGGGGTACCAGAGTGGAGCTTCCATAGTCTGCAATTAGGTGAGAAAAGACTTGCTTGTATTAGTCAGGGATTCCCCAGAGAATAAGAAATGGGGG
ATGGAGAGAGATGGGTGGTGGTGATGCTGGAGATTACTGCAAGAGCTGATGTGGAAAGATTGAGTCAAAAGCCATCAGAGACAGCATTTTCTGGCTCA
GGAGACCCTTTCTCTTAAGGCCTTCAACATTATTAGACGAGACCCACCCACATAACGTAGAGTGGTCTCCTTTACTCAATGTCTGTTGATTTGAATGTCA
ACAATATCTACAAAATACCTGCAGAGCAACATCGAGACATGTAGGCAGCTAGCAATTGCTGGACACCTGGACTAAACAATATCATATCCTACCCATGT
TGACACATGAAATAACCACCATTGGCTGTTGTCCAGGACTCAGAAAACCGCACACAGATAATTCTGGTAAACTCAGTAGTGAACTAGCTTGTTTTAAAT
GTCTGTTTATTTTCTTACAGAATTCTTAACTTGGAACAAAAATGGATGTGCCAACCGCCAACACTTCCTGTGCAAGTATAAGACATAGAGCAAGAATCA
AGCATCTACCAGCCTTGCACAAACTCTTCCCACTTCCCTCTCACCTGGTGGCTGATCTAATCATTATCCCAGAGTAAACACTGTAGCAAACATTGAGGA
GGCCTCCAGGGCACTGGCTATCAAGCCCCGCTTAGCATGGTGGGACAGTGGCTTCCGGTCTCAGAGTTTAGCATGGTGGGAGGGTGACTTCCGGTCTCA
GAGATTAGCATGGTGGGACAAGGGCTTCTGGTCTCCGTGTTCACTCTACAATCCTTTCTGGTACTCCGCTTCCCTCTCATTGTTAAACAGCAATACTTAA
CAAGATAGAAATGTGCTTTCTTGACTACTGTGTCTGTCAAACCAGTAAAGTTTTGGAGCCAAGAAACAGCCATGAGTGAGCGAGTTTCTGTCCTCTTTA
GCCTCTGTAACCTCTGACCTCCCTCTGTCGTCCACACACGTCCCCTTACTTCTTGCTGTTGCTCCGTTTGCCATGGAATGTTCATCAGTCAGTCCCTGCCT
GTCTGGAATGGATCTCTGCCTCCTGTGTCCCTGGCCACACTGGGTTTGAGCAGGAGAGATAATGGTCTGCGAGGTTGAGTGAATGGATGACATTTAATT
ACGAGTTCTTCTGGACCTATGGTGGGAGTTGACAGTCACAAGTGGTACAGCGGACTGACCTGGAGACCCTGGGGCTTGCCTCTCCTCTGCCGTTAACAA
GCTCCGTGGCCTGGCTCAATTCTCTGTGCTCAGAGTTTGGGATTCCTTACAGCATGCTTGCTATGATAATAAGGAGGTAATCAAACCATAAAACATACC
CATCCCCACCCCCCAGGTCAGGAGCCTGCATGGCAATAGAAGTCACTAAGACTTGCTGGCTGTTAAGAAGGTGTGATCATGGCCATGCCCATCAGAAG
GGAAAGTGCCTAAGAAGAAAGTCTTTGTGGCCTGGCCATGCAGTCAAATTAGGTGGATGGTCACTTGCTTTATCCTCGTGACGTGGTCAAGCAGTGAA
AACAGTTGGCTCGCCCTGGCCTGAGGGTGCTCCTTCATACCCTGGGCCATCTGAGGGCTGGCTGAAGGGAACTGAAGAAAAGCTTAGTGAGGAAAGGG
TCATAGGGGAGCCCTTCCTTTTGCTCTCAACAATAATGTATTGCTCTACTGAGGCCCGTCAACCACTAAATAAACTGCAATGGTGAGATTTCCGAGGAG
GTGACAGGCAGATACAGAAGGTCATTTCCACTGAAATGCTAACCACCCACTCCAAAAAGAGATCTGGACAGCTCACTGCCCGGGAAATAAAAGCATG
GTAGTTAAATTAAGAGCACCGGCTGACAGGGGTCACATGGAACCCAAGCAGCAAGGCCTGCATCGTCGCAGTGAGAACTAGAATGTAAAGAAGTCAC
TGACACTAAGAGAAGGCCTTATTGTTTCTGGAAAAGAACCTGGACCCATTTTCCCTCCTAATTCGTTTATATCCCCATGACTGCAAAAGAGAGGAACAA
AATACAAATCCAGGCAGTAACTGGTAAAACTATATTCTATAAACACATGGAAAGCTCTTCAAATGGGTTTGAATTAGTTCTGTGAGGAGAATCATGGC
CATTTTGGGTCAGTGTTTATGGAATGACAGCAAAGCCCCCTCCCTGAAATTGCTGCAATACTAGGAACTGGCACGCCCTTGGGCGCACATGATGGGCAT
TCTTCCGTATGGACAAATGGCTCTCATTGGTTAGAAGGGAGGCTGGTTCACAGTTGACTCTAGAGCTGGTCAACCTGCTCTTATGCATACAAAATTTCA
GTAATCTTTAGAAATTCACATAGGCATGCTACTCCACAAATCTCTAGGAATACATGCTGGGACCAAGAACCAATGCTCTTCTCCAGGCTAGCTGTCATC
TTTTCTCAGGAATTTGAGGATTAAGTTCAGATATGTGAAGAGTAAGGAATGGGGTCTGGCTAATCCTATGGAAGTCTCGTGAGCTTTCAAAACTGCTCA
AATACTGTGGCAAATTATAATTTAACGGTCTCTAAAGAGCGTGGGAAGACAGAGGCAGGAGAAATTTTGGAGAAAGCTTCAGAGAGCTCTGTGAATG
AACCAGACACAAGGCAATGAAGGAAATGCTGTGTGCTTGCACTCTGTCAATGTAACAAAAATACCAGAGGAAAACAACTTGAAATGCGGAAAGATTT
GATTTGGTTCCTGGCTTTGGCCTGTGATCACTTGGTCCAGTTGCTGGTCCTGTCCCAAGGCAGAGCATCATGTCAGGAGCATGCGGCAGAGCAAAGCTG
CTTAATCCATGCTGGCTGGGAAGGGAGTGCTTTTCATAACACACAGTGAGACCCAGATGCTCTCCTCTATGGTTTTGATAAGAAAAATCTCATCAAAGG
CTCTTGTGTTAAGTGAGATGGCTCCTAGCTGGTAGATTTAATATCTGAATGATAATTAGATCATGAAGGGTAAATCCCTTGATACTTGAAAGCAATATG
GGGAAGTGAGGGTTAGCTGGAAGTAAGTCCTTGGAGGAATGCCTTTGTAAGTCTTGTCCCTCGTCCCCACCCTGTGCTTCTGGCCACCATGAAGTGAGC
AATCTGCTTCTCTCTCACTTTCCACCATGATGGAGACCCACCACGTACTACAGGGCAGAATCAAAATCCAGACAACCACACACTGACACCTCTGTGACA
GGGAGGTGACAGAAGGGGGTCTTTTAAGATGATTTCTTTCCAGTATTTGTCACAGTGATTTGAAAAACAACAACAAAACCCAACTGACTAACGTACTA
TGAATCCATAAATGGATTGATTAATTTGTGAAGCCAGAGTCCTC 


	Lexicon Genetics Incorporated – Genentech Project Materials
	UNQ2453
	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





