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Genentech ID: UNQ731 Date of Submission:  10/19/05 

Lexicon Contract Name: DNA345 Mutation Type:   Standard Knock out  

LexVision Name: MAS255N1   Conditional  

Reference accessions:  NM_146162 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS-9_________     
    Target Vector  DNA __pKOS-9 TV____________     

   Targeted ES Cell DNA __2B9____________     
Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 15/16 17/18 

Restriction Enzyme for Genomic Digest: BglI BglII 

Predicted Wild-type Band (kb): ~15.0 kb ~11.0 

Predicted Mutant Band (kb): ~4.4 kb ~13.0 

Probe Size: 597 bp 406 

 
 
 
 
 
 
 
 

   



   

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: DNA345-9 5’ Primer Name: Neo3A 

3’ Primer Name: DNA345-10 3’ Primer Name: DNA345-4 

Predicted Wild-type Band (bp): 450 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 308 
 

 
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 
DNA345-15  5’ – GTTCCCTCTGGTGCGAATCCT 
DNA345-16 5’ – TCAAAGAGCTGTCGGGACTG 
DNA345-17 5’ – AAGGCTGCCCCTCTTCTATGA 
DNA345-18 5’ – ACCCCAGGTCCCTCTACTCCC 
 
 
 
PCR Genotyping 
DNA345-9 5’ – GAAGAGGTGCTCAGCGGTCA 
DNA345-10 5’ –CCAGGGTGGCAAGAGTCATTAAGG 
DNA345-4 5’ –CCTCCAGGACTCCTCAGGTACGTG 
Neo3a   5’ –GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
ATGGTCCCCTGGTTCCTCCTGTCTCTGCTGCTACTTGCGAGGCCTGTGCCTGGGGTGGCCTACTCTGTGTCACTCCCGGC
CTCCTTCCTGGAGGATGTAGCCGGCAGCGGGGAAGCTGAGGGTTCTTCAGCCTCTTCCCCGAGCCTGCCGCCGCCTGGG
ACTCCAGCCTTCAGTCCCACACCGGAGAGACCCCAGCCCACAGCTCTGGACGGCCCCGTGCCACCCACCAACCTCCTGG
AAGGGATCATGGATTTCTTCCGGCAGTACGTGATGCTCATCGCGGTGGTGGGCTCGCTGACCTTCCTCATCATGTTCATA
GTCTGCGCCGCCCTCATCACGCGCCAGAAGCACAAGGCCACAGCCTACTACCCATCCTCGTTCCCTGAAAAGAAGTATG
TGGACCAGAGAGACCGGGCTGGGGGACCCCGTACCTTCAGCGAGGTCCCTGACAGGGCACCTGACAGCCGGCATGAA
GAAGGCCTGGACACCTCCCATCAGCTCCAGGCTGACATTCTGGCTGCTACCCAGAACCTCCGGTCTCCAGCTAGAGCCC
TGCCAGGCAATGGGGAGGGAGCAAAGCCTGTGAAGGGTGGGTCGGAGGAGGAGGAGGAAGAGGTGCTCAGCGGTCAG
GAGGAGGCCCAGGAAGCCCCAGTATGTGGGGTCACTGAAGAGAAGCTGGGGGTCCCAGAGGAGTCGGTCTCAGCAGA
GGCTGAAGGGGTTCCTGCCACCAGTGAGGGCCAAGGGGAAGCAGAAGGGTCTTTCTCCTTAGCCCAGGAATCCCAGGG
AGCAACTGGTCCTCCTGAAAGTCCCTGTGCCTGCAACAGAGTCTCCCCCAGTGTCTAACAGGCCCCAGAACTGCTGGGA
CCCGAATGTTGGGTCCTTGAGGGTCACCTCTTTGGTCAAGAAAGGCATTCAGCTCTAACTGCTCCTTGATACCACGTGG
CTTGGCCATTGCTGGTGCCAAGGCTGACCCCGAACTGGCAGAGCCGATGCCCTCTGGTGCACCCCAGGAAACATCTCCC
CAAGTTCCAGCGCCCTTAATGACTCTTGCCACCCTGGGGGCTTCACCCTAACGCACCACTTCTCTGGAAGGGGAAGGCC
AGACACATGCCAGTTGGGGCTGCATGAGGCAGTCCTCAGAGCAGAAGGGGACCAGGCCAGAGGCCACCTGTGACGGG
GCAAACTGCATCTCGGCTGTGGAGACCAGAGGGGCTGTTAGATTTGGAAGACATCAATGACTGGGCCTGCGGCGCAGC
CCGTGTCTGGTAATACCAGGGACGGCAGAGGCGTTTGCATCTTCCCATCACCTGCAATGTCGCTGTCACTCTGCCCCTG
TTCAGTGGACTTGATTAGTTAGGAAACTTCTGGAAGGGGCCCCCTACTTTATATCACAGAGTTTGCCCTAGACACCCCG
TGGAAACACAAACTCAAAATCAAGTGGCTTTAGGAGCCGCTGTGCCCCTCCACAAGCTGACATGGCTACTCTAAGGGTT
CCTGCTGGGCTGGCTTTGCTACGCTTTCCTCAAGCTGCTTTCTTATTACCAGGATGCCTCACAGCTACAAAGTCCAATCT
CACAGCACCCGCACTGGAAAATACTGTTCTCCATTTTTTTCCAAGGCACCCTGCTTTATGATTGGCTCAGAGTTGGAATA
TGGGATGCAGGGCGTCTGGCTCTCTCAAGTGTCAAGCAACCCTGGCTTCCGCATGTGGGGCGAGGGGAGTGAGCAGAA
CTCTTCTCTGTCAGTCCACGAAGTAGACTAGAAGCCAACGGGTGCCTGGGGGCAACTGACGGTCTGGATTCTGACGCCC
AGCCTGGAGCAGGGGCCTGGCCCATCCTATGCTCACACAGTGGTCTGGCAGCCTGAGCCCACACAACTCCTCAGTCCTT
GACAATGCTTAGGCTCTGTTCTGAGGGACTCCCCACACCTCCATTCAGGGCTCCCCGAGTCCTCAGCTCTTCGGATGTG
GATATATGACACACTAGCATAATAAATCTTGATCTGGCTTGAGTCTCTCTGG 
 
Genomic Locus: (The deleted sequence represents nt11144-13163-in the sequence below.  KOS9 used to generate the TV 
represents nt9073-17768 in the sequence below.) 
 
GGAGGTGGGAAGGGGAGGGGAGGGAAGGATAGGGAAGGGGAGGGAAGGGAAGGAAAGAGGAGGGGAGGGAAGAGT
AAGGAAGGGAAGGGTAAGGAAGAGAAGGGGAGGGAAGGGGAGGGAAGGGGAGGGAAGGGAAGGGAAGGGTAAGGA
AGGAAAGGGTGATGTGGAGAGATGAGAGGGGTATAGCAAGGAGAAATAATGGAGAGAGATATCCTGCAACTGGGAAC
TTCAGGCTGCTCCCTGCTATTAGACCCACGGGGTCTGCATTCCCCACAGACTGCCCAGAGTGTAGGGGTGTGGTTGGTG
ACTATCCTGACAGAGCCGGCAGGCAGCTGGTTAATGAGAAGTGCAGCCACCAGCCGCACCACACTGAGGCGGCCAGTG
GCCCCTGTTGAGTCTCATAAAGTGGCTCCTTCCACAGCGAGAATGTAAATGTTTACAAGGCAGCCACAGCTGGCTGGCC
ACCCGGCCACAGGAAATCCTGGGACCCCTGTCCTCCGGCTGTACGTGCATCCCCCCGCGGAGGGATGTGGGTTCTGAA
GAGCTTTGAATTGAGTCATCATCTGGTTAGACCATGCAGATGTCCAGTGTCCAGCTGGACCTTTCCATGCAGTGCGAGA
CCCAGGTCTAAAGGCCACAGTATCAGAACCACCCCATTCCTTGAGCCCCTTGCCAGCCAGAACTCTGTAAGAGTTACTC
TACTGACGTCCCAACCCACAGCCGAGTCTGCCCTTTGTCCTAGAACCACACGGACTGTGCTCCTTTGCTCTGTGTGTGGA
GAGTTTAGTCTGTCCTTCTCCGTTGTCCAGTTGTGGGCTACCATATGCATGAGAGGCAAACTTTAAATGTACAAACTGTG
TGTGTGTACACTTGTTTGTTTGTTTGTTCATGCAACAGGCTCTCATGTAGCCCAGGCTGGTCTTGAACTCACTATGTACC
CCAGGATGTCTTTGAACTCCTGATCCTTTTGCTTCCATATTTTTATATGATTACAGACATGTGCCACCATGCCTGCTTTCT
GCGCTGCTGTGGATGAACTCTGGGCCTCGTGTGTAAGCGCTCAGCCCCTTGAGCTCTATTGTTCTATTTAGCTCTGTGAA
CTGGACACTGCCTATCCCCTGAGAAGAGTCCGGGATTGTCTTGTTGATTGATGTAGAAGAGCCCTGCCCAGTGTGGGCA
GCACCATTCCCTGGGCTGTATGAAAAAGCCAGTTAAGCACCGGCCTGAAAACAAGCCAGCAAGCCATGTTCCTGCCTG
AGTTCTTGATCTGGCTTCCCTTTATGTTGGCAACAAAAAGCCAAGCAATGCCTGCATCTCCAGCTTGTCATAGCCGGTCT
TGATGTCATTTTGACTAGATTGACAAATGTCTAGGAGGCTGATGAAACTCCACCTCTTGTTGGCTCCAAGGTCATCTCCA
GAGGCCATTAGATCCTGAAGGCTGAGCTCGTGGGTGAGCTGGGGGTGGGTGACTGGTAGGAGGTCAAGCTTTTGGGGT
GGTGAGTCACTTGGGTGTCTTCAGAGCTCCATCTTGCCCCATTCTGTGTTCCGGTTCTCTTGGTTTCCTGTCCACTGGTGA
GATAAACAGTTTGTCATTGTCACAAACTCCATCCACCCTGACGTTCTCCGCTGAAGCTTCTGAGATCATGAGCCAGAAC
AAAACCTTCCCGTCTTAAGTTGTTCTGTCCCGTGGTCTCGGCGAGAAGAAAATTTACTAATAGAAATCACACGTGTGTG
CAAAACTTCCTGCTGAGTATTGGGATGTTTCCAGTTCAGGATCTGCTGTGCAGAAAGCCGCCACGGACACTTGTGTGGG
TGTGTCTTCATCCTCTTGGGCACATACGTACTGGAGTGCGAGCGCTGGCTCCTAGGCCAGGTTTGCAGTCCTTTTTAGAA
ACTAAGACCCTTGTCCATGTTACCCAGCCATTTCTCTCTCCCACCAGCACATGGTGGAAAATACACAGAAGACCACAGG
ATGCCCAGAGGTAGTAAGCCACCCTGGTCCAAAAGGAGAAACTGAGGCACAGCTTGGTTGTATTGTGCCCTGCTTTCTG
AGTTCCAGGTACATGTAGATGCTCAATAAACAGATGAGCAATGAGTGAATGTAGGTTGTTTTCTGATGAGAAAACCGA



   

GATCCAGGCTGGTTTCATAGCAACCTCAGAGCTCTGGTCCAGTCAGACATAGCTACCGTGCCTCTTGGGAGCCCCAGGC
AGGATGCTACTCCAGGATAACCCTCCAGAGGCCAGACTTGGGCTGTGGTGGTGCTGCAGCTCACGACTCCCTAGCCAC
ATGAAAGGCCCAGCTATTTTTGCTTGGATGGCAGGCCCTGGTGCTCAGGGTTATGTAATGAGATGTGGCCTTGGACCCA
TAAGGGGCTGGGACTGGGGACTGTGGTGGGCTGGCATTGCAGGAGCCAGGAGGAACAGTCTCAGTAGAGACCTAAGCT
AAGGGCGTTACCCGGCCCTCCCAAGCTCCACTGGTCAGGGCTGCTGAACAGGGTCGTGTTGCTGCTAATTGCAAGGGGT
TCAGGGCAGGGTCTCTGAAGTGTTTTCAGTTTGAGCAGAAACCCTGGCTCTTTCTGGGCCCCTGAAATTATGGGTTGCA
AGCGTACTGCCCAGCCTGTGCTCCACACCACAGGCCTGGCCACGCCCCACAGATACCACAGCAGGGCCCCACACATGT
CCCAGAAACCGCGGGACGTGGTATGAGACACTGAAGAAGGATGGAGCTTCTCCCGTAATTGCCCAATGCCTGAAGACG
CAGGATCAGAGGGCAGAGGCCCCATTCAAACAGCCAGCACCATATTTTTTGAGCCCCGTTTTGTTCCAGGCAATGGCCT
AGATCAGTGGTTCTCAACCTGTGGGTCGCAAGCCCCAAAGGGTCACATATCAGATATCCTACATCTCAGCTATTTATAT
TGTGAGTTATAACAATAGCAAAGTTACAGTTATGAGGTAGCAAGGAAATAGTTTTATGGGTGGGGGGATCGCCACAAC
CTGAGGAACCTTATTAAAGGGTCACAGCATTAGGAAGACGGAGAACCACTGACACAGACATAGAGTTAAGATCGGGG
CCCCAAACAAGCAAAGTTCTTTGTCCCTGCTGACCTGGTTCACCCATGCTGGCCTGAGACTATTCCAGAGCTGCCTCCCT
CCGTGGCACTGTGTGTGCTCTCGACCACCTCAGGACCTTTCCACATCCTGCCCAGCTGCTGGGAACCATCTTGCATTTGT
GTCTTCGTAAATACCTTCTCGCTATCTTTGAGGGCAACTCTGTAGTTACTTCCTGCAGTGGAAGCCTGGGACCGGACTAG
ACTCCCATGGCACATGGAACCTTGTGCAACCCCTGCATGGAGCCCTGAGCGACCCCTCCCAGCTCTCACCCGTGTGCAG
TCAGAGGTCCCCAGGGATCCCTTTAAGGCTCGCTTCCTTACTGTGGTTCTCCTACCTCTTGTGGTATCCAGCTCACAGCC
TCCAGCTGTTTCCACAGAACGAGTGGAATTTGGGATGTCTTCAGGTGGGAATCTGAGGGTTGGCAGGGAATGACCACT
GGCATCTGACCGGAAGCCACATTTAGCTGTGGCCCAGGAGAAGAGCTGTGGTGTACTGTGGCTGTGTTCCTTGTCTCTC
CTCGTGAGTGGCACCTGCAGAGCATCTACAAGTTATGGATGTAGTGCAAGGTGAGGAACGATGTACCTATGCGCGCGT
ATGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGTGTGGTCCCATAGTCCCTTTCCCGAG
GCATACGGAGGTAGGAGAGGAGCTATGCTGTGGGAACGGCCCAGTCAGAGGTGGAGGGCCACTGGCCTGGCGGTGTC
ACTTTCAGAGGTTTGGAAATAGAATTTGGTGCATCAGACGGGGCCCTCTGGCCAGCCTTTCATTACCCCAGGGCTCACT
TGACTGTGAGCCTCAGTTTCCCATTCTGGTCTGGAGCATCATTCTCTCATATCTTAAATACCAGCAGAGCTGTGTTCAGG
CACCACAGCACCAGGCTCTGCAGGGCAGGAGTCACCCAAGTGGCAGGGTGTGGCTGCTTAGCGTCCTCGGGCTCAGCA
GAAATGACCACATCTGCACTGAGCGTGGTCAGACTTTTCCTTAACATTGTGCCTTCCATAGTGAAGTGGAGAGACTGCC
TGTACCCACCTGTCACACAGCAGGAGTCTGTCACCTGGAGGCAGCTCAGTGGCCCAGCAGCATGCATGCAGTCTTGGGT
CCCATGAAGTACATTCAGAGGCACTGAAACCCCAGCACTCAGGAGGTAGAGGCAGGAGCATCAGAAGCTCAAGAACA
ACGTACTTGGTTGTGTGTCAAGTCTGAGCCAGCCTTGAGTGCAGGGCACTCTTGTCTAGAAAGAGAAGAAAAAGAAAG
AAAACAAAGGGGCTGGAGAGGTGGTTCAGTGGTTAAGAGCACTGACTGCTCTTCCAGAAGTCCTGAGTTCAAGTCCCA
CCAACCACATGGTGGCTCACGACCATCTGTAATGGGATCTGATGCCCTCTTCTGGTGTGTCTGAAGACAGCAACAGTGC
ACTCATATAAATAACAAATAAATAAATCTTTAATAAAGAAAGAAGGAAAGAAAGGAAGAAAGGAAAAATGAAAAGG
AAGAAAAAGACATCACATTGGGGCAAGGTAAAGGATGTAGGGTGGGGTGGGAACAGGCAAGGGTCTGCACAGACCCT
ATGTAGAGTTGCAGGAGGGACTTGAACATTCGTAAGCGCTGGAAGCAGCCCCAACTAGCAACAAGGTAGGACCTTCCC
CTCCTTGGGGCAGAAGACAGAGGTGTGTAGATCCCTGATCTGGGGCCTAGGCTCTCAGTACCCCAACCTTTGTTCTACT
CTGCGATTGTGTTATGAAGGCTTCTGTGTATTGCTAGTGGGGACAGAGACCTTAGCTGAGGACATGATTGTCCTTGGTC
ACCCTGGCGAGCCTTCACCCAGGGAAGGGAAGAGGCCAGAGGACACTGAGCTGACTGCCCTAGCCTTTTGCACTGCTG
CTGGACAAGGAGGGAGGGTGAGGCGAGGGTGTCACCGAGGCGAGTAGGAAACTCCCAGAAGATTCCAGGGTGTATTA
GCCTCCCTGCCTGGCTCCCCTGTGGTCCTCTCCTGACATGGAACCCTCTCTGGTTTGTGGAAGGGCACCTCACACCCCGT
GATGAGTCTTGGCGCACACAGCTCTAGAAGCCTGTGAGTTCCTAGAGGCAGGTCTGTGTCTGTGTCTTGACTGGCTGGG
TCCTGCTCAGCTCTGTCTGATCTTCAGTGTCAGGGTGTGTCAGCCATTTACTGAAACAAACAAGTGAATGAGTGAGTGA
ATGAATGAATGAGTGGATGAGTGAGTGAGTGGATGAGTGAGTGAATTAATGAGTGAGTGGATGAGTGAGTGAATGAAT
GAATGAGTGAGTGAGTGAATGAGTGAGTGAATGAATGAGAGGACGAGTGAGTGGATGAGTGAGTGAGTGAATGAATG
AGAGGATGAGTGAGTGAATGAATGAATGAGTGAGTGAATGAATGAGAGGATGAGTGAGTGAATGAATGAATGAGTGA
ATGAGTGAGTGAATGAATGAGTGGATGAGTGAGTGAGTAGATGAGTGAGTGGATGAGTAAATGAATGAATGAGTGGA
TGAGTGAGTGAGTGGATGAGTGAGTGAATGAATGAGTGAGTGGATGAGTGAGTGAATGAATGAATGAGTGGATGAGT
GAGTGAGTGAATAAATAAGAGGACGAGTGAGTGAATGAATGAATGAGTGAGTGAATGAATGAGAGGATGAGTGAGTG
AATGAATGAATGAGTGAGTGAATGAGTGAGTGGATGAATGAGTGAGTAGATGAGTGAGTGGATGAGTGAATGAATGA
ATGAGTGGATGAGTGAGTGAATGAATGAATGAGTGAGTGAATGACTGGATGAATGAGTGAGTGGATGAATGAATGAG
TGAGTGCCAGGTCCCATGGATCAGTTACCTATGGTGCTTCAGGGTATTTGAACTCCCCACCCCCTCTCCACTTCTGTGGA
ATGGGCTCATAGCTTCTGCTCAAACTGCCCTACTAGGGCTTAGTGAGGTCTCAGAGTTCAGGATGTCAGTACCTCAGGG
AGTACCCTGACCCCCTAAGAATGGAGAAACTGAGGCCAGGGGAGGAAGGGCCCGGGCAGTGCCTGATCTCAGCATCCC
CAGGTTTCCCTGAGACACCCCCACTCCCACTCTGCACCCTAAGCTTGGAAATCCTGAGTCACAGCTGGATTGGGCCACG
CCACGGAGATTTTTTCCTTCCCACTTCCAGGGGCCCCAGATCTTCCTGACCTCATCCTTCAGGGAGTGTGGGGGATGGG
ACGGACCTCAGCTCAGAGTTCTGGGAACGTTCTCCTGGAAGCCCCTCTGTCTGTCAGTCTGTCTGAGCCTGCCCAGGGG
ACCTGAGGTCAAGAAGAAGCAAGCTTGGAGTGTGAAGAGGGTGGGACTGTGGGTGGCCCGGCATAGTACCGCCCCAC
ACTGTCCCCACCCCAAGCCCTCTTAATGAAATCAAGCTGGCCCTCCAGCCCAGCAGGGAGGAGGAAAGGGGAGGGCCT
GGAGGCCGAGGCGGGCAGGCACCAGCCAGAGCAGCTGGCGGCAGACGGCAGGCAGACAGTCAGACCGTCTAGCGGGC
CTGGCTTGCCTACCTGGCAGCTGCACCCGGTCCTTCACCCAGAGCTGGTAAGTCTCTGCCTCCTGCTGCTGGGGACTGA



   

TGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGAATACTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGCTT
ATGTGTAGACTCTGAGACCTCAGGCTCCTTCCAAGCCTCTTCTTGAGGGACCAGGACCCTGTCCTTGCAGGCAGGCCCT
GAGGGAATAGGCTAGGCATACAATGTTTCAGCCACAGCCCCCCCCCCCCCAGTCTCCTAATTGAAGCCAGGTTTCTGTG
GCCTGCCTCTCCATCACTGGCCATCCGTTTCTGAGTGAGGGCTGGTAGAACAGAGGCTCTGGGTTAGCTGTCTCAGGTC
CTTGGGTACCCAGTCCTTCCTTCGGGGTGGATTCGCCTCATCTGCATATTCATGGACATCTCAATTTAAAACAGAAGCTC
TTAAGACAGAGGGTCTAGCAGGGAGAGCATACTGGACAAGTGCATCCACTTGCTAACATTTATTACATGCTAGGCACT
GCTGTGACCTGTCCCCATTGCGCAGATGTGGAAACTGGAGCTCAAAGGGTTGACATGCCCAACCCTTTGGGAGGGTATA
GTCGAGCTGTTCTGAGCCACCTCTCCATCAGGGGCTCTCTCTGTTGGGCAGGCTGTTTACAGTCTGACTGAGTTCCCTCT
GGTGCGAATCCTGAGTGCTTGTATAGGAGCAGGCAGGCAAAGGACGTCTGGCACATCAGCAATCATTTCAGACCTGTT
CAGGTCAGTTCTTCTGTTCCCCAGAGGGGAAACTGAGGCTTGGAGAATTTAAGGGTCCCATGACCATCTCCATGCAGAC
CTGAGTCCTCTTGTTTAGTCACCTGCTACCTTTCTCTGGGAGCAAGGAGAGACTGGGGGGGGGGTGAAGTTCTGAGAGT
AGGGGGTCTTGTTCTTCAGAGACAGGAATGGTTTCTGCTTCTTCTTCTGCACCCCTTTGGCTGATTGCAAGTGCCACAGA
GAGGTCAATGCTTTCTTGGATCCCCATTGCGGTCTACACGTGCGTGTTCATGCACACGTGTGTGCACGTGTATTCTGCTC
TTTTGCTGGGGATGCGGAGCGGGGTGGGGGTGGGGGGGACGACGACAAGTGAGGACAGCCGTGGATCCGCAGAGGGG
AAAAATCTGGCTTCTCCTGCAGCATTCCATTCCTGAGTTCTAGCTTTTCCTGTGGGACCGACCCTGTGCTGGCACTTCTA
GAATGTTCTCTCGCACAGTCCCGACAGCTCTTTGAGTATCAGCGTGGAGTCATCCTGCCACTGCCCATTTGCAGATGGG
CAAAGTGAGATTGAGAGGAGACAGCTGGCAGATTTAGACAGGATGGAACCAGGGAGATCTAGCCAGACCAGTGGCTT
TTCAACTGATGCATCTGAGGACTTCTCCGGTGCTGTGGCATTGTGGTCACGGTGGCCTGTCCCTCTGGAGCAACAGCCC
TCACTAGCCACAACCATATTTTTAGACGACATCATAATATGTAGCTCAGGATGATTTTCGAATGTGCAACCCTGCCTCTG
TCTCCCGGGTGATGACCCAGGGCTGTGGTGTAGTTCAGCACGCACAAAGCTCTCAGTCCAGTTCCCAGCACCACCCCAA
AAAGGGGAGCATGCTAGGTCAGTTAAATTCTTGCCAAGAAAAAAAATTCGAACTCCAGTTCAGGCCCATCGTCCGGGC
ATAGTTAGTCATGTGTGCCCCAGATCTCAGCCTTGAAAGGTCAGGGATAGGGAACAGCCTAGATACTTGTGATTCTCCA
CTCCTAGGGAGAGATCTCCTGGGCGGGGGTGGGGGATAGTACCCCAAATTAGCCTCTGGCTTCCATGTGCACGCACATA
CATGCACACCGTCATAGCACGTGGGTGCCCACACCTGAGAGAGGATTCAAATCCCAGCCCAGTCACTGATCACCTGTCC
GTCCTTGAACACGTCACTGTCCATTTTGAACATGAGGGTGTGTCCACTGTGGGACTGAATCCCGTGGGATCAGGACCCA
TCACTGTGCAGGGGCCCGGGACTCAGCAACAGAGCGCTTGCTTAGTGCACACGAGGCTCCCCTCGCTCTCGCTCTCGCT
CGCTCGCTCAGCAGAGAAAGAGAAACATAAGCAGAGGTCCCTTCGGTAATTTAACCACTTTAGAAAAGTTTTTTTTATT
ATTATTATTACATTTACATCTCTATAAGGAGGCTGCACAGGCCACGGGTGGATGCCTGGAGGTCAGAGGTCATCACCCG
TGGGAGATGATTCTCCTCTACCCTGTGAGTCCTGGAGATCGGACTTAGGGCATCAGGCTTGGCAGCAAGCGCCTTTTCC
TACTGAGCCACCTCGCTGGCCCATTTAGCCTCCTTTGATGTTCTGAAGTGAATGACTGCCTTTTTTGCTGTGTGAGCCAG
TTTGATCGGGTCGGCGCCAGCTGACTGCCTCAGCTGCAGATTCAAGCAAGAGAGAATTAGGAAAAAAATTAAGCCGTA
ATAATTTAAAGATAAAAACGAACGGCACAACGACTCCCCCCTCCCCACGTTTGTGGTGTTGTGAATCACCCGAAGCTGA
TTGCAAGGGCCAGGAGGTTGAGAGATTCTCCCTGCACACTGTACCAATGGCTTCATTTTGGCTCCTTTGGGTCGGGGTG
GGGCACTCCGGTACCAGCTTCCTGGATGCCAAGGGCTCACCACACATACCTGGAAAGCTTGAGGCCGCCTAGACAGTT
ACTACATGACCAGCGTCACTCTTACTTCACTCCCTGCCACACATCTGTCTCATCCAACAGGACCTGCAGCCGTGGTGCT
GGGGACCTCAGCTTCCTGCTGCAGTTCAGAAACTTGGTGTGTGTGGCTTGTCTCCTGCTGGGCCTCTGCCTCTGTCTCCC
CATCTCAGTCCATGAAGGGAGATTCCCCCTACTCTTCCCCTCCCCCAGACAGTGCCTTAAATCCTTCTCTCTTAGACCTG
TAGCCCCAGTCAGCCTCAGGGACCCGAGCCCTCTGCGGGGCTAGCAAAAGTTTGAAGTCCAGATCCCATTCGCACTGG
CTGGGAGACTTTAGTGTAAACTTGGGCAATGAGGAATTTATTAATCAACCCGGCTGTCTGGGCCAGATGGGGTCTGGGG
GGTTCATGCCGGGAGCAGCCTTCCAGGGGGGAGGGGCGCATCTGGTTCCCATTTAGTGGTGGCGGTGGGAGGGGCTGC
AACATCGGGGGAGGGGCTACAGTGTTAGCTAGCTTTGTCTTTCCCCAGGAACTATGGTTCCCCGTAGAACCTCTCGGGG
CAGGGGTGTGAGGTAGGGGGTTGGGGTGGGGGGTTTGGAGGCTCAACAGTGAGGTCCAGGCCTCCATGGGTTGGGGGA
GGGGTCACAAATACCCTCAGCCCCACCCTGGCATTCAAGTCTCCTATAAAGACTGCAGACCTGGCAGCTTCAAAACCTA
GATTCCTCTGGAGAAGGAAGTGGGTGGATTGGAAAAGCCTCGGCTGGAGCTTCCAAGACTTCAGGGTAACGGTGCCCT
GGGGCCACTTCCTGTTCATTGGTGCCCCTCAGCTTCCTGCTCTCCCATCCCCCCTGCCTCCCAGAGTATAAGCCATTGCT
TCTTTTCTTCCATGTCTCTCTGGATAAGTCACTCCATCCCAGTTTCACCAGAGCCTCTGTCACTTAAGTTGGAAATGGGG
ACAATGACAGCTCTTCACCGGGTAGGTAGCTCTCAGGCTTCCGTGACAAACTTCTAATTGGACAGGGAGATGGCTCAGG
TGTGGAAAGCCAATATAGCGGTGCATGCTTGCAAGGCCAGGAGTAATGATGGGGACATAGGAGGATTCTGGGAGCCTG
GCCGGATAACCTATCCCCTAACACATAAGCACCAGGTCCCACCCAGTAAGAGGCCCTGCCTCGAAGAAGAAGTGGAGG
GTCCCTGAGGAGGAAGGGCATTTGGGGTTATCCTCTGGTCTCCAAATGCATCCCTCCTCCCACACAAACACACAAAGAC
ACTTTCACTTGTATCTGATGCCTGGTTAGCCATGAGCGTAAGCTAGGATTGTGAATTCAGCCACCCTGGTACAGCAACT
ATTGAGTGCTTAGTGTATACTCTGGGTTCGAAACACCGAGGACAGAAATGAATAAGATGCAGTTTCTGTCCTCAGGACC
ACCAGAAGGAAACCAGGACGGGTGGCATCCTGTGTAGACAGACCCCGGAGTGTGTGCGTGTTGCTTAGCTAAGTGATT
TTCTGGAGTGTGTTCTGGCTCCCCGGCCGTCCTCCCGAACTAGCAGACCACTCGTGCTGCCGGAGTCCTGGAGCGACAG
GAGACTCAGCCTGACTTCTCTCTTAACTCTCCCTCCGCGCAGGTTCCATAGCTCAACATGGTCCCCTGGTTCCTCCTGTC
TCTGCTGCTACTTGCGAGGCCTGTGCCTGGGGTGGCCTACTCTGTGTCACTCCCGGCCTCCTTCCTGGAGGATGTAGCCG
GCAGCGGGGAAGCTGAGGGTTCTTCAGCCTCTTCCCCGAGCCTGCCGCCGCCTGGGACTCCAGCCTTCAGTCCCACACC
GGAGAGACCCCAGCCCACAGCTCTGGACGGCCCCGTGCCACCCACCAACCTCCTGGAAGGGATCATGGATTTCTTCCG



   

GCAGTACGTGATGCTCATCGCGGTGGTGGGCTCGCTGACCTTCCTCATCATGTTCATAGTCTGCGCCGCCCTCATCACGC
GCCAGAAGCACAAGGCCACAGCCTACTACCCATCCTCGTTCCCTGAAAAGAAGTATGTGGACCAGAGAGACCGGGCTG
GGGGACCCCGTACCTTCAGCGAGGTCCCTGACAGGGCACCTGACAGCCGGCATGAAGAAGGCCTGGACACCTCCCATC
AGCTCCAGGCTGACATTCTGGCTGCTACCCAGAACCTCCGGTCTCCAGCTAGAGCCCTGCCAGGCAATGGGGAGGGAG
CAAAGCCTGTGAAGGGTGGGTCGGAGGAGGAGGAGGAAGAGGTGCTCAGCGGTCAGGAGGAGGCCCAGGAAGCCCCA
GTATGTGGGGTCACTGAAGAGAAGCTGGGGGTCCCAGAGGAGTCGGTCTCAGCAGAGGCTGAAGGGGTTCCTGCCACC
AGTGAGGGCCAAGGGGAAGCAGAAGGGTCTTTCTCCTTAGCCCAGGAATCCCAGGGAGCAACTGGTCCTCCTGAAAGT
CCCTGTGCCTGCAACAGAGTCTCCCCCAGTGTCTAACAGGCCCCAGAACTGCTGGGACCCGAATGTTGGGTCCTTGAGG
GTCACCTCTTTGGTCAAGAAAGGCATTCAGCTCTAACTGCTCCTTGATACCACGTGGCTTGGCCATTGCTGGTGCCAAG
GCTGACCCCGAACTGGCAGAGCCGATGCCCTCTGGTGCACCCCAGGAAACATCTCCCCAAGTTCCAGCGCCCTTAATGA
CTCTTGCCACCCTGGGGGCTTCACCCTAACGCACCACTTCTCTGGAAGGGGAAGGCCAGACACATGCCAGTTGGGGCTG
CATGAGGCAGTCCTCAGAGCAGAAGGGGACCAGGCCAGAGGCCACCTGTGACGGGGCAAACTGCATCTCGGCTGTGG
AGACCAGAGGGGCTGTTAGATTTGGAAGACATCAATGACTGGGCCTGCGGCGCAGCCCGTGTCTGGTAATACCAGGGA
CGGCAGAGGCGTTTGCATCTTCCCATCACCTGCAATGTCGCTGTCACTCTGCCCCTGTTCAGTGGACTTGATTAGTTAGG
AAACTTCTGGAAGGGGCCCCCTACTTTATATCACAGAGTTTGCCCTAGACACCCCGTGGAAACACAAACTCAAAATCA
AGTGGCTTTAGGAGCCGCTGTGCCCCTCCACAAGCTGACATGGCTACTCTAAGGGTTCCTGCTGGGCTGGCTTTGCTAC
GCTTTCCTCAAGCTGCTTTCTTATTACCAGGATGCCTCACAGCTACAAAGTCCAATCTCACAGCACCCGCACTGGAAAA
TACTGTTCTCCATTTTTTTCCAAGGCACCCTGCTTTATGATTGGCTCAGAGTTGGAATATGGGATGCAGGGCGTCTGGCT
CTCTCAAGTGTCAAGCAACCCTGGCTTCCGCATGTGGGGCGAGGGGAGTGAGCAGAACTCTTCTCTGTCAGTCCACGAA
GTAGACTAGAAGCCAACGGGTGCCTGGGGGCAACTGACGGTCTGGATTCTGACGCCCAGCCTGGAGCAGGGGCCTGGC
CCATCCTATGCTCACACAGTGGTCTGGCAGCCTGAGCCCACACAACTCCTCAGTCCTTGACAATGCTTAGGCTCTGTTCT
GAGGGACTCCCCACACCTCCATTCAGGGCTCCCCGAGTCCTCAGCTCTTCGGATGTGGATATATGACACACTAGCATAA
TAAATCTTGATCTGGCTTGAGTCTCTCTGGATTATCTGCACAGGTCTGCAGGAATGGGGTGTTCATGGGCTGGGGGCAG
CATTGGGGGGAGGGCATCAGCCAGGTCACAGAGCTGAGACTGTGTGTGGGTGCTCACAGGTGTTGGACCCACGTACCT
GAGGAGTCCTGGAGGTGGTGTGTCAAACGTACAGACACTTTGCTGCCTGGCTCTGCAGCTGGTGCAGCCATGCCACAGT
CACTTCTTTGTGCTGTGGGACAAAGCTGGGGCAAAGTCATGGCTGCCAATTCCCTACAGATGGGTGAGAACTGACTGAG
CCTCAGGGACAATGTTTGCTGACACTCGTTCTTGGCAGGTCTTTTGACCTCCCCCCACCCTTCTAGCTTCCTCTTTCCCCT
TGATGATCCCCTGTCTGGGTGCTCTGGAATCCAGCTGTGGGTAGGGGGTTGGGAACATGTGCTGGGTACCCAGGATGGT
AGTACCATGGGCGCTGTCTCCTACAACCCTGACCCTTCAAGGATCCCCATCCAGTCTGAGGGTCCCCGGCTTAGGCTTG
TGGAACACAATGGCCTTTGTGTAGTGCAGCCCAGTGAGGATCCACCTCTCTCAGCCCAGGTGAGGTTTCTCTAGGAAAC
AGGAGAGTTGATATGAACACCCAAATACCATTCCAGTATGCTGTGTGGCTCTGGCCAAGTGGCTCAGTGTCTCTGGTGT
CCTTATTGACTGGCTCTGACTGTGGCCGGGAAGCGCGTAAACTCCCTCAGGTCACATTGAGACCCTGAAGACACTGGAG
AGTAATTCTCTGGCCAGCAGCCTCCCACTAATTCCAGGAGGGCTCCTGGAGAATGTGGGGGTACGAAGCCTTAAAGGT
AGTGTGTATCTCTGATCCTGGAGGGGGCGGGATTGAGGAGGTTGCCTGAGTGACAGGAGCTCAACTTCCTGTTGCCTCT
GAGCTTTTGCAGTGTTGGTCCCTATGTCCCATTACCTCCTATACTTCTATATAGCACCAGAGCTAACTCAGCATCAACCT
TCAGTTCCTGGTCTAGACCCTCCCGGAATCTTGCTCCCTCTCTCCCTAGTCCTCCATCCACACTTCCAGAGCTCAGTGAT
GGCCGTGGCCCGTGGTGAGCACGGCAGCCAGTGACTGGACCCCTGCCCTCAGCCAGGACCACTCTACCTACCTGACTTA
CTCACCAAGACCCTCGGGCTCTGAAGCACCATTGTTACAACCCAAAGAAAAAACAGGCCCAGAACAGCACAGCTAGTT
ACCCATGTCACACAGCTGCTCCGTGGAGACTGTTCTGAGTGTCCAGTGAGGGATGGAGGAGGCAGGGGAGGGGGGATG
GGAGGACGGACGGAGGAAAATGAAGATTGACGGAGGAGGCGTGATGAATGGATGGATGCGTGGGTGGGTGAATGGGT
GGAGGAAGGCAGGGAGGAGAGAGTGGCTCTCAGGGAAGAGACAGCGGGGCCTGCTTAGAGCCCTCTAATTTTTCCACA
TCTACAGGAATTGACCCAGAAGGCCTGTTTTGTGGGCACACCCAGGAAACCAGAGAAGGGGAGCATGAGTTGTAGGCT
AGGATCACAGGGACAGAACTGGGTTTGAAGGCCAAAGGAAACATCCTCAGTGTCCCCCAGACCATAGGGGGTCGTGGG
TGTGGAGATCAAGGTCTGCACAGTCTGTCCCCGTTCTGTTAGTAACCTGTTCATCTGTCTCTGGCCAGGCCTGCTGCCAC
TGTGCGCATGTGTGAGTGCTTGCGTGTGGGCATGTGTGCATCTGTGTGCATGCATGTGTGCATGTGTGTATGCATCTGTG
TGCGTGCATGTGTGTGTGCACGTGCATGTGTGCATGTGCATTCGTGTATGTGCGTGCATGTGTGCACTTGTGTGTGCATG
CCTCTGTATGTGTGTGTATGTGTGTTTGAGAATGTGTGCATTCGTGCATGTGTGTACATGCATCTGTGTGTGTATTCTTGC
ACATGTGTGTGCATGTGTGTGTGTTGCTGGTGACCTGTGGTGGAGGAACTGAAAAGCCACAAAGGAAAGCAGGCACTC
CCCTTTCCTCACCTTGCTCTGGTTAGCCCCAGGGACAGGCTGGTCCATTCAGGTGAGAACAGAGGTAGGCAGAGTGTAG
CCTCCGAAGATGTTTTTATTCTCATGGTGGGGGTCAGAAGTTCTGGCCCTATCCTTAACCACGTGACCTTGGGCACACCC
CACCTCTCTGGGTATCTGTTCTTGTGTGAAGAAGGGGGCGTTTTATCTCAGGGTTAGGGCGGAGGTGTAGCCCAGTGTA
GAGCACTTGTCCAGTGTGAGCAAGTTCCCTAGTTCCAACCCTGCGGAGGAGGAGGAAGCGGCACCAGCGCCATTCTCT
GGCACAAAGCTGAGAGATACAAAGTCCAAGAGAGGAGGGGTTTGGGAGAAGGAGGGGCGTGAGGATCTGGAGAAGG
GGTGGACAGATAAGAGCAAAAGGGACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAAGA
GACAGAGACAGACAGAGACAGAGACAGAGACAGAGACAGAGACAGAGAGAGCTGGGATAGCTGTCGTTTTATACCCC
AGGCCATCCTGATTTGGCACAGGGCAGCAGGTGAGCAGCTGATAAAGGTTGCTAGGTCCGTGGAGGAGCCTAGCGGAA
TTGCTGATGAGTTAACAGTTGGTGCTCTCTGTGCGCGCATGCTCCTGTGTGAGGAGGAGAGAAGACAAACATTGCCACA
TCTAACCCTCACCACAGAGACCAGCAGCCCAGAGAGGGCAGCAACTTGCTTGAGGTCACACAGCCCTGAAGAACTGCC
TTTGAACATGGCCTATCTGCAGCTTGGGCCAGAGTCCTCAGCACTGTGAGGACTGGCTGCCTTATTTTAGAACATGTTG



   

GGTTTTTATTTTTATTTTTTAAATGTGATTTATGTTATTTTGGCAGGGTTGTGTTATGTGGCCCAGTCCTGCCCTCCTCTCT
TGCTTCAGCGCTGGTGGGGTAGGGCATGCGTGTGAGTGAGGCGCCATTTCCTCCCTTTCTTCTGCTTTCCTTCCTCTGTG
CCGGCTAAAGGGCAGGCCAGCCTCTGGCCCCTGGCCTCATCACTGCCTCTCTATCTGTCAAGGGCTGGCAGGACAGGGT
TCAACTCCCAGCACCCACGTGGTGGCTCATCCGTCCATAACTCCAGTTCCAGGAGATTCAACATTCTCTTCTGACTTCCA
AGGGCTCCTGTGCACATATACACACATTTCCCAGCCACACATAAAATAAGTAAATAAATAGATATTTTATTTTATTTTCT
TCTTCCTTTGATTCTTTTAAGATAGGGTTGCATTATGTAGCATTGGCTAGACCAGGTTATCCTCTGTCTCTCAAATGCTG
GGATTAAAGGTTGTGTGCCATCATACCTGGCTAATAAAAACATTTTTAAAAGAATCACCACTGAGGGGTGGTGGCACAT
GCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCTAGCCTGGTCTACAGAGTGAGTTC
CAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTTGAAAAAAAAATTTTTTTTTTAAAAAGAATCACCTAGGGTCCCT
CTGGCTGTTCTGGATGTTGATCAGGTTGATCTAAAGCAGCCCCTTAGTCTCTTTTACATGTGTGGGTATTTTGGCTGCCT
GCATATGTGTGAACCATGCATGTTACTGGTGAGGATGGACCCAGAAGAGGGCATTGGATCCTGTGGAACTGGCATTAC
AGATGGTTGTGAGCTGCAATGTGGGAGCTGGGATTTGAACCAGGGTCCCCTGGAAGACCAGCCAGTGCTCTAAACTGC
TGAGCCATCTCTCCATTCCATTCTTTAAAGTAAGTATGCTTGGCCACAGGAGGCCCAGGTGGGAGCTGGGCAGACCTCA
TGTTGGTTCTGCTTTGGAGAAAGGATGAGCCTCTGTTGGCGTGGAACAGGGATTTGCCCCTCTTTCAGGAGGTTTTAATT
TCAAGATTTCTCCGGTTGCTCAGAAATAGCATGCGGGGTGGGGATGGGGGTGGGGGACTTGGCGCCAGCTCTGGGCCC
TGGAGATCCTTTACAGCTGTCCCCCCCTCTTGGGGGTGGGATGGGGGGCAGGGTTTATGGTAGCAGCTGCACAGTGAAA
AATAGCCAAGCTCGTAAACCGGCCTTCCCAGGAACACTGGTGCCAGAGGTGCCTGTGACGTCTGTCTGTTGCTCCCTGG
AAGGATGTGGGGTGTGGAGGGGGGTGCAGGTGGGGGGAGGGGGGCTTCTTCCTCAGGGCTTCAAGATCCTCCATCAGT
CAAGGGAAATGGAGGGGGACAGGGGCTTAAGATAGGTAGTAGAAGGCAGGGGCTATAGTAGGACCTGGGCCTCTGCT
ATTGCCAGGGCTCCTCCTTCCCAGAATGAGGTGGGGCTTGTGAGTGAGTGTGGGTGGGGGAGGGGGATGGCACAGTGA
CAGGAACACAGGGTTGGGATCTCAATGCTGTCTCCCAGCTGTGTGTCTTTTTTGGCCAAGTCACTTGACCCCTCTGGGCT
GCAATGGGCTTGTCTAAAATGAGAGTGATGGCCCAGGTGAGAACTGAGTCTCTTCAGGGATCAGGCCTCCTGAGGGTG
TTTGGTTGTGATGAGGAGAAGGCTGCCCCTCTTCTATGAGGCTCTGGGCCTGAGTCACGCAAGACTCTTAAAGCAGCTC
TTCCTTGGGGCAGCCAAAGGGTCCTGAGGGCTGGGGTGTCAGCGCTGAGGCTGCCTCATGGCAGGTCAGAGACCCTAT
GCATGGGGTGGGTTTAGAGACTAGCCGAGCAAAGACTGGCCCTCTAGTCCGCACATCCCTGGGCGCCTGTGGAGTGTTC
AATAAGGTCAAGGGTCACAGCTCAGCTGTTTCTTGTCTGCCCTTGGGGATGAGGTGACCGTGGCCAGTGCTTGAATGTT
GTCTGGGTCAGCAGCTGGAGACATGTCTGGCCCTAGCTAGGGATGGGGAGACCTTGCCCCACTGGGCCAGGTGCCAAG
CTGTTTGTAGGGGAGTAGAGGGACCTGGGGTTAGTTTTCAGGGAACTGGGTTGTGTTCCTAGAAGTCCGGGAGGGGAA
ACCTCCCGCACATTGGGGGGAGAATGGGGAGTGTCTGCCACGGTCCCCAAGGACTGGGTAAATCTCAAGTTTATCCAT
GCCTGACCTAGCAGTTGTGCCC 
 
Selection Cassette: 
 
GGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTC
CCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATAT
TGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTC
GCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCT
GTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGAT
ACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCA
AGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACA
TGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAA
CACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCC
AACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCA
ACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGA
GTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACC
AACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAA
TGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGC
AACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAG
AAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCG
GCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGAT
GATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTT
TATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATG
CCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGG
TGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTG
AAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGG
TCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTC
GCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAA
ACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGA
ATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCAC



   

GACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACG
GCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCA
AAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGG
CGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAG
TCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCC
AGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGT
TTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCT
GCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACA
GTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAA
CGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCT
CCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGG
CAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATC
AGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAAC
GCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGC
TGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTA
GTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCC
AGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCG
CCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTG
CGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACA
GCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATAT
GGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCA
GTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTAC
TATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTT
TCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCG
CTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAA
AGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGG
AAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAA
AAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTC
GAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACAC
CGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGG
AGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGG
GGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTG
GCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGC
GAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGC
GGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGA
TGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGC
TCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAA
ATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCG
TGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAG
CGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTG
TTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCT
ATAG 
 
Targeted Locus: 
 
GATCGGACTTAGGGCATCAGGCTTGGCAGCAAGCGCCTTTTCCTACTGAGCCACCTCGCTGGCCCATTTAGCCTCCTTT
GATGTTCTGAAGTGAATGACTGCCTTTTTTGCTGTGTGAGCCAGTTTGATCGGGTCGGCGCCAGCTGACTGCCTCAGCTG
CAGATTCAAGCAAGAGAGAATTAGGAAAAAAATTAAGCCGTAATAATTTAAAGATAAAAACGAACGGCACAACGACT
CCCCCCTCCCCACGTTTGTGGTGTTGTGAATCACCCGAAGCTGATTGCAAGGGCCAGGAGGTTGAGAGATTCTCCCTGC
ACACTGTACCAATGGCTTCATTTTGGCTCCTTTGGGTCGGGGTGGGGCACTCCGGTACCAGCTTCCTGGATGCCAAGGG
CTCACCACACATACCTGGAAAGCTTGAGGCCGCCTAGACAGTTACTACATGACCAGCGTCACTCTTACTTCACTCCCTG
CCACACATCTGTCTCATCCAACAGGACCTGCAGCCGTGGTGCTGGGGACCTCAGCTTCCTGCTGCAGTTCAGAAACTTG
GTGTGTGTGGCTTGTCTCCTGCTGGGCCTCTGCCTCTGTCTCCCCATCTCAGTCCATGAAGGGAGATTCCCCCTACTCTT
CCCCTCCCCCAGACAGTGCCTTAAATCCTTCTCTCTTAGACCTGTAGCCCCAGTCAGCCTCAGGGACCCGAGCCCTCTGC
GGGGCTAGCAAAAGTTTGAAGTCCAGATCCCATTCGCACTGGCTGGGAGACTTTAGTGTAAACTTGGGCAATGAGGAA
TTTATTAATCAACCCGGCTGTCTGGGCCAGATGGGGTCTGGGGGGTTCATGCCGGGAGCAGCCTTCCAGGGGGGAGGG
GCGCATCTGGTTCCCATTTAGTGGTGGCGGTGGGAGGGGCTGCAACATCGGGGGAGGGGCTACAGTGTTAGCTAGCTTT
GTCTTTCCCCAGGAACTATGGTTCCCCGTAGAACCTCTCGGGGCAGGGGTGTGAGGTAGGGGGTTGGGGTGGGGGGTTT
GGAGGCTCAACAGTGAGGTCCAGGCCTCCATGGGTTGGGGGAGGGGTCACAAATACCCTCAGCCCCACCCTGGCATTC



   

AAGTCTCCTATAAAGACTGCAGACCTGGCAGCTTCAAAACCTAGATTCCTCTGGAGAAGGAAGTGGGTGGATTGGAAA
AGCCTCGGCTGGAGCTTCCAAGACTTCAGGGTAACGGTGCCCTGGGGCCACTTCCTGTTCATTGGTGCCCCTCAGCTTC
CTGCTCTCCCATCCCCCCTGCCTCCCAGAGTATAAGCCATTGCTTCTTTTCTTCCATGTCTCTCTGGATAAGTCACTCCAT
CCCAGTTTCACCAGAGCCTCTGTCACTTAAGTTGGAAATGGGGACAATGACAGCTCTTCACCGGGTAGGTAGCTCTCAG
GCTTCCGTGACAAACTTCTAATTGGACAGGGAGATGGCTCAGGTGTGGAAAGCCAATATAGCGGTGCATGCTTGCAAG
GCCAGGAGTAATGATGGGGACATAGGAGGATTCTGGGAGCCTGGCCGGATAACCTATCCCCTAACACATAAGCACCAG
GTCCCACCCAGTAAGAGGCCCTGCCTCGAAGAAGAAGTGGAGGGTCCCTGAGGAGGAAGGGCATTTGGGGTTATCCTC
TGGTCTCCAAATGCATCCCTCCTCCCACACAAACACACAAAGACACTTTCACTTGTATCTGATGCCTGGTTAGCCATGA
GCGTAAGCTAGGATTGTGAATTCAGCCACCCTGGTACAGCAACTATTGAGTGCTTAGTGTATACTCTGGGTTCGAAACA
CCGAGGACAGAAATGAATAAGATGCAGTTTCTGTCCTCAGGACCACCAGAAGGAAACCAGGACGGGTGGCATCCTGTG
TAGACAGACCCCGGAGTGTGTGCGTGTTGCTTAGCTAAGTGATTTTCTGGAGTGTGTTCTGGCTCCCCGGCCGTCCTCCC
GAACTAGCAGACCACTCGTGCTGCCGGAGTCCTGGAGCGACAGGAGACTCAGCCTGACTTCTCTCTTAACTCTCCCTCC
GCGCAGGTTCCATAGCTCAACCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAG
CTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATA
AGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCC
CTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGA
AGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGC
GACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTG
AGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTA
CCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAG
GCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTC
GTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT
GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCT
GGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTC
AAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTT
CCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGA
ATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTT
GCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGAC
GGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTA
CACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGAT
GTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGC
GCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCG
AAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAA
GCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTG
ATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCC
TGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGA
CCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGAT
CCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATC
TGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCC
GCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATG
AAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGA
TCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCC
CCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCG
GCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGC
CGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGA
CCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAA
GCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCG
CCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCT
GGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCA
GCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTG
GATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGT
AAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAG
CGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGA
AAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGC
GAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGG
ATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATG
TATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGG
CGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCAC
GCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTA



   

TCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGG
CCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATT
CTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAA
AAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAA
ACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGG
CCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTC
CACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAA
TGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAG
GTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTG
AACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAA
TCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGG
TGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCT
CGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTT
GCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCG
ACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACG
AAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCG
TGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCT
GGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGA
CCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTG
AGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCG
CGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGATTATCTGCACAGGTCTGCAGGAATGGGGTGTT
CATGGGCTGGGGGCAGCATTGGGGGGAGGGCATCAGCCAGGTCACAGAGCTGAGACTGTGTGTGGGTGCTCACAGGTG
TTGGACCCACGTACCTGAGGAGTCCTGGAGGTGGTGTGTCAAACGTACAGACACTTTGCTGCCTGGCTCTGCAGCTGGT
GCAGCCATGCCACAGTCACTTCTTTGTGCTGTGGGACAAAGCTGGGGCAAAGTCATGGCTGCCAATTCCCTACAGATGG
GTGAGAACTGACTGAGCCTCAGGGACAATGTTTGCTGACACTCGTTCTTGGCAGGTCTTTTGACCTCCCCCCACCCTTCT
AGCTTCCTCTTTCCCCTTGATGATCCCCTGTCTGGGTGCTCTGGAATCCAGCTGTGGGTAGGGGGTTGGGAACATGTGCT
GGGTACCCAGGATGGTAGTACCATGGGCGCTGTCTCCTACAACCCTGACCCTTCAAGGATCCCCATCCAGTCTGAGGGT
CCCCGGCTTAGGCTTGTGGAACACAATGGCCTTTGTGTAGTGCAGCCCAGTGAGGATCCACCTCTCTCAGCCCAGGTGA
GGTTTCTCTAGGAAACAGGAGAGTTGATATGAACACCCAAATACCATTCCAGTATGCTGTGTGGCTCTGGCCAAGTGGC
TCAGTGTCTCTGGTGTCCTTATTGACTGGCTCTGACTGTGGCCGGGAAGCGCGTAAACTCCCTCAGGTCACATTGAGAC
CCTGAAGACACTGGAGAGTAATTCTCTGGCCAGCAGCCTCCCACTAATTCCAGGAGGGCTCCTGGAGAATGTGGGGGT
ACGAAGCCTTAAAGGTAGTGTGTATCTCTGATCCTGGAGGGGGCGGGATTGAGGAGGTTGCCTGAGTGACAGGAGCTC
AACTTCCTGTTGCCTCTGAGCTTTTGCAGTGTTGGTCCCTATGTCCCATTACCTCCTATACTTCTATATAGCACCAGAGCT
AACTCAGCATCAACCTTCAGTTCCTGGTCTAGACCCTCCCGGAATCTTGCTCCCTCTCTCCCTAGTCCTCCATCCACACT
TCCAGAGCTCAGTGATGGCCGTGGCCCGTGGTGAGCACGGCAGCCAGTGACTGGACCCCTGCCCTCAGCCAGGACCAC
TCTACCTACCTGACTTACTCACCAAGACCCTCGGGCTCTGAAGCACCATTGTTACAACCCAAAGAAAAAACAGGCCCA
GAACAGCACAGCTAGTTACCCATGTCACACAGCTGCTCCGTGGAGACTGTTCTGAGTGTCCAGTGAGGGATGGAGGAG
GCAGGGGAGGGGGGATGGGAGGACGGACGGAGGAAAATGAAGATTGACGGAGGAGGCGTGATGAATGGATGGATGC
GTGGGTGGGTGAATGGGTGGAGGAAGGCAGGGAGGAGAGAGTGGCTCTCAGGGAAGAGACAGCGGGGCCTGCTTAGA
GCCCTCTAATTTTTCCACATCTACAGGAATTGACCCAGAAGGCCTGTTTTGTGGGCACACCCAGGAAACCAGAGAAGGG
GAGCATGAGTTGTAGGCTAGGATCACAGGGACAGAACTGGGTTTGAAGGCCAAAGGAAACATCCTCAGTGTCCCCCAG
ACCATAGGGGGTCGTGGGTGTGGAGATCAAGGTCTGCACAGTCTGTCCCCGTTCTGTTAGTAACCTGTTCATCTGTCTCT
GGCCAGGCCTGCTGCCACTGTGCGCATGTGTGAGTGCTTGCGTGTGGGCATGTGTGCATCTGTGTGCATGCATGTGTGC
ATGTGTGTATGCATCTGTGTGCGTGCATGTGTGTGTGCACGTGCATGTGTGCATGTGCATTCGTGTATGTGCGTGCATGT
GTGCACTTGTGTGTGCATGCCTCTGTATGTGTGTGTATGTGTGTTTGAGAATGTGTGCATTCGTGCATGTGTGTACATGC
ATCTGTGTGTGTATTCTTGCACATGTGTGTGCATGTGTGTGTGTTGCTGGTGACCTGTGGTGGAGGAACTGAAAAGCCA
CAAAGGAAAGCAGGCACTCCCCTTTCCTCACCTTGCTCTGGTTAGCCCCAGGGACAGGCTGGTCCATTCAGGTGAGAAC
AGAGGTAGGCAGAGTGTAGCCTCCGAAGATGTTTTTATTCTCATGGTGGGGGTCAGAAGTTCTGGCCCTATCCTTAACC
ACGTGACCTTGGGCACACCCCACCTCTCTGGGTATCTGTTCTTGTGTGAAGAAGGGGGCGTTTTATCTCAGGGTTAGGG
CGGAGGTGTAGCCCAGTGTAGAGCACTTGTCCAGTGTGAGCAAGTTCCCTAGTTCCAACCCTGCGGAGGAGGAGGAAG
CGGCACCAGCGCCATTCTCTGGCACAAAGCTGAGAGATACAAAGTCCAAGAGAGGAGGGGTTTGGGAGAAGGAGGGG
CGTGAGGATCTGGAGAAGGGGTGGACAGATAAGAGCAAAAGGGACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAAAGAGACAGAGACAGACAGAGACAGAGACAGAGACAGAGACAGAGACAGAGACA
GAGAGAGCTGGGATAGCTGTCGTTTTATACCCCAGGCCATCCTGATTTGGCACAGGGCAGCAGGTGAGCAGCTGATAA
AGGTTGCTAGGTCCGTGGAGGAGCCTAGCGGAATTGCTGATGAGTTAACAGTTGGTGCTCTCTGTGCGCGCATGCTCCT
GTGTGAGGAGGAGAGAAGACAAACATTGCCACATCTAACCCTCACCACAGAGACCAGCAGCCCAGAGAGGGCAGCAA
CTTGCTTGAGGTCACACAGCCCTGAAGAACTGCCTTTGAACATGGCCTATCTGCAGCTTGGGCAGAGTCCTCAGCACTG
TGAGGACTGGCTGCCTTATTTTAGAACATGTTGGGTTTTTATTTTTATTTTTTAAATGTGATTTATGTTATTTTGGCAGGG
TTGTGTTATGTGGCCCAGTCCTGCCCTCCTCTCTTGCTTCAGCGCTGGTGGGGTAGGGCATGCGTGTGAGTGAGCGCCAT



   

TTCCTCCCTTTCTTCTGCTTTCCTTCCTCTGTGCCGGCTAAAGGGCAGGCCAGCCTCTGGCCCCTGGCCTCATCACTGCCT
CTCTATCTGTCAAGGGCTGGCAGGACAGGGTTCAACTCCCAGCACCCACGTGGTGGCTCATCCGTCCATAACTCCAGTT
CCAGGAGATTCAACATTCTCTTCTGACTTCCAAGGGCTCCTGTGCACATATACACACATTTCCCAGCCACACATAAAAT
AAGTAAATAAATAGATATTTTATTTTATTTTCTTCTTCCTTTGATTCTTTTAAGATAGGGTTGCATTATGTAGCATTGGCT
AGACCAGGTTATCCTCTGTCTCTCAAATGCTGGGATTAAAGGTTGTGTGCCATCATACCTGGCTAATAAAAACATTTTTA
AAAGAATCACCACTGAGGGGTGGTGGCACATGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAG
TTCGAGGCTAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTTGAAAAAAAAA
TTTTTTTTTTAAAAAGAATCACCTAGGGTCCCTCTGGCTGTTCTGGATGTTGATCAGGTTGATCTAAAGCAGCCCCTTAG
TCTCTTTTACATGTGTGGGTATTTTGGCTGCCTGCATATGTGTGAACCATGCATGTTACTGGTGAGGATGGACCCAGAAG
AGGGCATTGGATCCTGTGGAACTGGCATTACAGATGGTTGTGAGCTGCAATGTGGGAGCTGGGATTTGAACCAGGGTC
CCCTGGAAGACCAGCCAGTGCTCTAAACTGCTGAGCCATCTCTCCATTCCATTCTTTAAAGTAAGTATGCTTGGCCACA
GGAGGCCCAGGTGGGAGCTGGGCAGACCTCATGTTGGTTCTGCTTTGGAGAAAGGATGAGCCTCTGTTGGCGTGGAAC
AGGGATTTGCCCCTCTTTCAGGAGGTTTTAATTTCAAGATTTCTCCGGTTGCTCAGAAATAGCATGCGGGGTGGGGATG
GGGGTGGGGGACTTGGCGCCAGCTCTGGGCCCTGGAGATCCTTTACAGCTGTCCCCCCCTCTTGGGGGTGGGATGGGGG
GCAGGGTTTATGGTAGCAGCTGCACAGTGAAAAATAGCCAAGCTCGTAAACCGGCCTTCCCAGGAACACTGGTGCCAG
AGGTGCCTGTGACGTCTGTCTGTTGCTCCCTGGAAGGATGTGGGGTGTGGAGGGGGGTGCAGGTGGGGGGAGGGGGGC
TTCTTCCTCAGGGCTTCAAGATCCTCCATCAGTCAAGGGAAATGGAGGGGGACAGGGGCTTAAGATAGGTAGTAGAAG
GCAGGGGCTATAGTAGGACCTGGGCCTCTGCTATTGCCAGGGCTCCTCCTTCCCAGAATGAGGTGGGGCTTGTGAGTGA
GTGTGGGTGGGGGAGGGGGATGGCACAGTGACAGGAACACAGGGTTGGGATCTCAATGCTGTCTCCCAGCTGTGTGTC
TTTTTTGGCCAAGTCACTTGACCCCTCTGGGCTGCAATGGGCTTGTCTAAAATGAGAGTGATGGCCCAGGTGAGAACTG
AGTCTCTTCAGGGATC 
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