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Genentech ID: UNQ3022 Date of Submission:  8/4/04 

Lexicon Contract Name: DNA059 Mutation Type: X  Standard Knock out  

LexVision Name: ENZ712N1   Conditional  

Reference accessions:  
NM_145835 

 
Is this gene X-linked? NO 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS 46_________     
    X Target Vector  DNA __DNA059-FTV46____________     

  X Targeted ES Cell DNA __1C1____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: IRES 8/9 16/17 

Restriction Enzyme for Genomic Digest: NdeI HindIII 

Predicted Wild-type Band (kb): N/A 22.4 

Predicted Mutant Band (kb): 10.3 12.5 

Probe Size: 291 bp 257 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: ENZ712-1 5’ Primer Name: Neo3A 

3’ Primer Name: ENZ712-2 3’ Primer Name: ENZ712-10 

Predicted Wild-type Band (bp): 312 Predicted Wild-type Band (bp): None 

Predicted mutant band (bp) None Predicted mutant band (bp) 387 
 

 
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 
IRES-8     5’ – AGGAAGCAGTTCCTCTGGAA 
IRES-9    5’ – CACATGTAAAGCATGTGCACC 
ENZ712-16   5’ – TCTCAGATCCTGCTTCGACA  
ENZ712-17   5’ – GAGGAAGCATCTCTCAATGC  
 
 
 
PCR Genotyping 
ENZ712-1   5’ – CTTAGGCATGGAGGAAGGTGAG  
ENZ712-2   5’ – TCCTTCTAGAACATTCACGTGG 
ENZ712-10   5’ – CGCAGTGTTCAAGACACCAT 
Neo 3a    5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
ATGAAGCCAGTGTGGGTCATCATCCTTGGGTGGATCCTGCTGGTGCCCAGGGTAGGGACTGCCTGGAGAGGACCCCCAGAAGAGGCATCCTTCTACTA
TGGAACCTTTCCACCCGGTATGTCCATTCCTCCACTATTCTGTCCTTAGACTGTCTGTCTGTCTATCCATTTGTCAGTCTCTATTGGTCTTCCTACCTTGGC
TGACTTGCCAAGGAATTGGAATTGGATGCTCTGGCTTCCTGTCTCATAGGATGGGGAAAACATCCACGTGAATGTTCTAGAAGGAAATTCCCTGGTAGA
AAGATGGAAGTCCAGGGTGGGAGGATTGTCTGTCCATCCCTGTGTCTGTGCAATGCTGAGAATCCAACTTAAAGTCTTGGCCATGCTAGGCAAGTACTT
TGGTATTGAGCTATATCCCCAACCCAGAAACTTTTTAAAAGTTACTAGAATTAGAATTCATCAGTTAAGAATGTTTATTTTAGGACTGGAGAGATGGCT
TAGCACTTAAGAGCACTGACAGCTCTTCTGAAGGTCCTGAGTTCAAATCCCAGCACATGGTGGCTCACAACCATGGTGGAGATCTGATACCCTCTTCTG
GTGTGTCTGAAGACAGCTACAGAGTACTTACATATAACAATAAATCTTTTTTAAAAATGCTTACTGCTCCTATACAGGCGTGGGGTTCAGTTCCCAGCA
CCCACATCCATCTGGTAACTCATAACTGCCTGGATTTCCAACTCCACGGGATCCTCTTCTGGCCTCTTCAGACACCTGTATTCACCAGCCGTCCTACCCA
ACACCCCCCACAAATTGATAAAAAATAAAAATCTAAAGCAAGCTATTAATATCTACAGACAATGGATGCTAATTAGAGCTGTAATTGCACACAAAAAT
GTTTTTAATTCTGTATCTTCCCTCTCCCTGTCCCCTACATTCCTATTCCAGGGAGCTGGGGCAGGGCACCCTGAGCCTGGCCACCATAGAGTTCCCAATG
TAGGTGAAGTTGGAGTGGTGGTCCAGGGCCTGGTGTGGGATCTCTCTCTACAGGCTTCTCCTGGGGCGTGGGCAGTTCTGCCTACCAGACAGAAGGTGC
ATGGGACGAGGATGGGAAAGGGCCCAGCATCTGGGATGCCTTCACACATGGCAGAAAGGAACAGGTGCTAGGAGGTGACACAGCAGACACAGCCTGT
GACAGCTACTATAAAGTTCAGGTGCGTGAAGGGGGTTGTGTGTGCCATCCTGCCTGAGAGGTGGTGAGTGGCATATGGGGGCATCTCACTGACAATAT
CAACCTGATGTTCTGCTAAACAAACTGTACCCAGCACAGCCCAAGAGAGCGCGAGGCAGTGGTGGATGAGGCTGGGAGTGCCAGGGTGTAGGAAGAG
GAAAAATGAGAAGGGCCAGCAACCAGGTGCCAAAACAACAACAACAACAACAACAACAACAACAACAAACAGTGACTTGGCCCCAAAACCTGCAGG
AGGGCATGGGGCAGCTCACTCTCAGATCCCCTGTTCTCCTTCAAGTTTACAGACAATCTTGCATGGACTTCTGTATGTGATCACATTGCCCAGTGTGGA
GCCGGAACTCATAGTATCGTCATTTTAGAGGACATCCTTGAGGCCCCCAAGACTTGTCTCCTGCTCCCTCATAGCCCAGGTGACCTATCCCTGCTTCCCC
ACCCTATCTATACAGGAGGACATTGCCCTGCTGAAGGAACTACAAGTCAGCCACTACCGATTTTCCCTGTCTTGGCCGCGGCTCCTGCCCACGGGGGTC
AGAGGTGAGTGATAACAGTCCCTCCCCAGGCTCTGTGGGGATCAGTGTCAGGCAAGGGTGACCAGCCCAGGAGCATGGGCTCAGCAGGTAACTGAGC
TCCAGGTATATCGATGGCATTCTTCTATGGCTCAGGACACTGGGCTATGGTTGCTTCAGCCTGCAGAAGGCCAGGAGACCCAAGAATGTTGTGCCCCAG
AGGAAAGCCCTGAGTTCTGTTTCACTTACAGCTGAACAGGTGAACAAGAGAGGAATCAAATTCTACAGCGATTTCATTGACGCTCTCCTGAAGAGCAA
CATCACCCCCGTTGTGACCTTGCACCACTGGGACCTACCACAGGTGAGGCCTT 

 
Genomic Locus: (the deleted sequence represents nt 13,667-15,791 in the sequence below) 
TCTGAGGCAAACATTAAGCTTCTGGAACAGGTGGAACTAACACCCGCAAAGGCCCCTTAGTTCTTCCCCAAGAAAGTGGAGCAGAGGGGCTGGTGAGA
TGGCTCAGTGGGTAAGAGCACCTGACTGCTCTTCCAAAGGTCCGAAGTTCAAGTCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGAGATCT
GATGCCCTCTTCTGGTGCATCTGAAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATAAATCTTATAAAAAAAAAAAAAAGAAAGAAAGAA
AGAAAGAAAGTGGAGCAGAAAGGAAACAAAATCCCACACATTTAATCACCAGCCAGTGGCGTCTATGGCACTCAACTGTAGTCATGCTATTGTTGGGA
CTTTATGGTTAGGTTGAACCTGAGCTGCCCAATAACGGGGGCCACTTGCCACATGTAACCGACTGAATTAGAGAGCCTGAATTAGGCCATAGTGACCC
AAATGCTAGCATGAACCATACCTCAGCTTGGTAGGGAAGATTATCTTATGTGTGATGTGATGTGTGTTCCTTTGAGGGATAGCTCAGGACTTGGGTTTC
CCAGGGTCCCCTTCTCCTCCTTCCCCATCCCATAGCCCACAGTGACAAGGAGGAGAAAGGATCAGCATCTGCTGGGGGAGGGGGAATTCTAGGATGGC
AACTGAGGACCTCTGAGGACCTCAGGGTCAGTGTGTCTCTGCTAGCCATCAGACGGTTTGGGGAGATGAGGGAGCATGGCAGATGGTGGCTTCGAAGT
CCTAAGGCCTATTTCATACAGCCTGTGAGTTCAGAGACATGTGACAGGGGACCCTCTCTGTCCATGCCATCGTGGCTGTTGCTGTTATTTTCTTTCCAGT
GCCCAGAACTGTGCCTGGATGGCATAGGGCTTGACAAGAGGATTTTGAGTTTATGAGTCCAGTGACTGTGATACTCACAGAATCACCTCATGGTGTGTG
ATTAGCCTCACTCTGCAGAGGTGAAAACTGGTCGAAAGGCATTCAGGAAACCGAGGGCTGGAGTTCAGCTTGGTAGAGCACTCATCTAGTGTGCTGCA
CAAGTCCCTAGATTCAATCCTCTGCACGGCACAACTGAGAGGGACGGCACACACTGCAATCCCAGCACTTGGGAGATAGGAGTGGAAAGGTCAGGTG
TTCAAGGTCAGCCTTAGCTACCTGGGGAATTTGTGGCCAGCATTGGCTGCAGGTGACCCTGGCTTAATAAAACTTTTAAAGCTTTCTTGTGTCCCCAGCT
GAGCGGCACCAGCCAAGGCCCCGGCGCACAACTGGCAGGGTGCAGGATGCAGCTCTTGAAGTCCATATCCTAAGGCAATGTCCTTCTCTAGTCCCAAG
AACTTGAGTAAGGCTCTTGGGTCCCACAAGCTGAAAGAGAGATCCCAGCAAGAGGTTCGCACTCTGTGAAGCCAACCTCTTCCCTCCTTGTCCTTCCCT
GACTCTAAAGAGGCAAAGCCCAGGAGGACAAGGGGTGACTCAGACACTTCCTGTTTTCTTGGCCACAGTAACATCGAGATGGAAACCGCTTAGGCTGG
GGTTCATGGCCTAAGAGAGGGGGCTTGGAGAGAAGGTCAGAGTTGCAGAGCCAGCCTGCTCTGGGACAAGGTTGGAGCCAGCTGGGTGAAGCGGCAC
AGTGTGGTTTCCTGGCCTGGGTGACTGAAGACAAGCGTGGTTTGACGGGTGGCTAGATCAGCAAAGGAGAGAGGGCTTGGGCCAGCTTTTCTTGAAGT
GTAAGGGGTTTGTTTTGAGTCCTTGGGGATTGAAGGAGGGCCCAAGGTTCTGCCTTTATTCTTTGGTACAGGCAAATCAGACAGGCTGGGAGGTGACA
GGGAGGGGGTGGGGCCCTGCAAACCAAATCCTGGGTGACCAAGAGCTGGGATACATTATGACTGCCCTTCCATGTGACTTCAGAAAGCCCACATCAGC
TCTATCGCAGAGTGAAGCTCCCAAAGAGAGAAGGTTTATTTTGGCTCGTGGGTGTAGGGGTTTCTGTCCACAGCCAGCAGCCTCATTGTTTGAGGCCTC
TGTTGAGGACAACACACCCATCCGCTCTTCTCAGGACCCAGGAAGCAAAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGAAGAGGAAG
AGGAAGAGGAAGAGGAAGAGGAAGAGGAAGAGGAAGAAAGGACTGGAAAGATGGCTCAGTGGTTAAGAGCACTGGCTGCTCTTCCAGAGGTCCTGA
GTTCAATTCCCAGCACCCACATGGCAGCTCACAACTGTCTGTAATTTCAGTTCCAGTGGATCTAACACCCTCACACAGACATATATCAGGCAAAACACT
GATGCAAATTAAAAAAAAAAAATTAACAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAGAGAGGCTGGCAATGAAGCTCAG
TTGGTAGAGCACTTGCCTATCATGCACAGTGCCTTGGCTCCAATCCCGTGCATCCTGTAACTAGGCATGGTGGTACACACCAGGTATCACTTGGGAAGC
AGAGGCAGGAGTATCAGAAGTTCAAAGCCATTCTCACCTACATAGCAAATTCAAGGCCAGCATGGACTGCAAGAGACCTTTTCTAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGATTCCTGGGAGCTAAAGAGCACTTGAGGCCCTACCCTGAGGATCAAAGTTCAAATCTTAGCATCCT
GTCTGCTCTCTCTCTCTCTCTCTCTCAGCGCATGTCTCTCTCACACACACACACACATGCATGGAGTAAATAAATCTAAAAGAAGAACGCATAGATCTC
TGATGAAGGATAACTTGGCAGCATCTATGAAAACCACAGATTCCAGGGACTGGAGAGATGGCTCAGTCATTAAAAACACTTCTGTCTTTCCAAAAGAC
TCAAGTTCAACACTCACATTGGCATGCTATCCATAGCCTCTATTCTAACTCCAGGGGATCCAATGCCTCTTCTGGTCTTCATGGTCACCCACATGCACAC
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNCATGCCTGGAGCGTGTGTAATTTCTGATTGGATGAGGTGGGGTGGAGCAAGATAAGGTCAGCGCCGCAAGTATAGGAATAT
AGCCTTGCCCTAAGTAGAAGTTGTTGTTATAAGTAAAGCCGCAAGAAGGAGTAGAAGAAGCTGCTGGGGAAGAGAGCTGTAGGGGAAAAAGCCACAA
GTAAAGAAGTTGCTGTGTGAACCTGCCTTGGTGTCCGTGTTGTTCTTGTCTCTGCGGGCAGCGAGGACAGCGACAGCTCACAACCATCCATAACGAGAT
CTGATGTCCTCTTCTGGTGTATCTGAAGACAGCTACTCTGAAGACAGCTACAGTGTCTTATTTATAAAAATAAATAAATCTTTAAAAAAAAAAAGAGTT
GCCTTGGTCATGGTGTCTGTTCATAGCAGTAAAACCTTAACTAAGACTCTGACTATCTCTCTGTCTGTCTCTTCCTCTTTCCCTCCCTCCCCCTCCCTCCT
TTCTTCTCTCCCTTCCTTCCTTTCTTCCTTTCTTTCTCTTTTTCTTTTTTTGTTTGTAAGGGTTTCTCTCCCTGGCTGTCCTGGAACTCTCTTGTAGACCAGG
TTGGCTTCAAACTCACAGAGATCCACCTGACTCTGCCTCCCAAGTGCTGGGTTTAAAGGTGCATGCCACCACGACTGGCTGCCATTTCTTTTTGATAAG



   

AGCCTATTCATATTATTTTCCGGTGCAAATTTTAAAACTCTGTATTTTCAATATAGCTTTGTTGTTGCTTTGTTTTGAGCTAGGGTCTTGATATGTAGCTC
AGTCTGACCTCAAATTCAAGCTGTTCTTGCCTCAATTTCCCAGGTGCTAGGATTTAAGGTGTGTAAACCAGACTGAGCTTCAAAAATTGCTTTAAAAAA
ATTTTTTTTTATTGGACATGGTTTCTCCATGTAGCCCTGACTGTCCTGGAACTCATTCTGCAGACCAGGCTGGCCTCAAACTCAGAGATCTGCCTGCCTT
TGCTTCCCAAGTGCTGGAAATGAGGCGTGTGTCACCACCACTTGGCGGCTGGATTTTTTTTTTTTATAAGATTTGTTTTTTATGTATTTGTGTGTGTGTGT
GTGTGTGTGTGTATGTGTGTGTGTGTATGTGTGTGTGTGGTGTGTGTAGATGTACCTCTGCACACTCAGAGGACAGAAAGAAGAGGGCATCAGGTGGG
CTCTTCATCACTTGCCTCTTGTCTCTGAACCTCAGCAGACTTCCTATGTCTGAGGTTATGGGCATGTTCACAGACACCTGTTTGTTATGTGGTGCTGAGA
GCTGAACTCAGGACAGCTGAGCCATCTCTCCAGTACTCTGGGGGTTTGTCTTTGGTGTGTGTGGCTAAAAGGCTTCTTGACATTCGTTTTTCTTTATTTTA
TGTGTATGAATGTTTTTCCTGCAGGTGTGTCTGTAGAAGCCATAAAAGGGCATCAGATCTCCTGGAACTGGAGTTCCAGGAGGTTGTGAGAGGCTGTAT
GGGTGTCAGAACTGAAACCAAGTCTTCTGCAAGAGCATTCCGTGGTCTTACCCACTGGCCATCTCTCTAGCCTATTTGTTGGGTTTGTTAGGGAGAGTCT
GACAATTGTCAGCCTGCAACCTTCCCATCTTTGTCTCCCACGTGCTGACACTGCAGGTGTTGCTGCTGTACTCAGCCTCAGTATAGTTCTGAGATTGCTG
TATCTTAAGGAATGAAGTCTAATCCTAACTGTCTGTGATCCTTGGCCTTTCTGGGCCTCCATTTCTCTGTTTGGCACAAGGTGGGACCAGCTTTCCTCTTC
TGAGGTGACCTCAGTACAAATGAGAACCAAAGCAGCTCAGAACGTGGAAGCCACCAAGATATGACTATAGCTGGGAGCGGCTCTGGTAGACGCCTTA
GACACCAGAGCTCCCGCCCTCTCCAGAGGCCACACACCCCCTTCTAGACTAGGTTAACCTTGATGTGAGCTGTGGTTCCCTCCTGCCCTTGACCCACAC
AGAAGCCTGGAGGCTCAGGAGAACCAGTTCTGGAAACCAACACCACAGTGAGGGAAGCAGAGGCTTCCAAGTTTTTGGATTCCTGGTTGTGACTTCAC
GAAACTTTTGTTGTCACCACAAGCCAGCAGTGGCCACTTACTTTTCAAAATGGTGTCATGAATGTCATCTTCTGTGGAGCCCCAAGGGCCTCTTGCCAT
AGTGCCTCTTGTCTTTGTGCCTCTCTGAGGCATGGTAGGCCAGAACCCCAGCCCCCACCTCAGGCATGCTCCATGCTCAGGAACCACCCTTCTAGTTTGT
TCAAACACTCTGCTGCTGAGACAAAGGCAATAAACCCAATTCATTTGTTCATTCATTCATTCACTCAATTCATTCTTTTTTGTTTTGTTTTGGTTTGGTTT
TGGTTTTTTGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCAAATTTAGAAATCCGCCTGCCTCTGC
CTCCCGAGTGCTGGGATTAAAGGCGTGTGCCACCATGCCCGGCTTCAATTCATTCTTCATTCCTTAAATAGTATTGCCCTGGGTAAAACCTGGGTAATA
GTGAGGTTGGTCTCCGGTGGGTGTTCTGGAAGATGGACTCCCAAGACAAAGATGAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACACATCCAGGACTATACAGAGAAACCCTGTCTCA
AAAAACCAAAACAACAACAAAGAAGGAGCCAGGATGATGGCTTAAGGGTGGTTAAAAACGCAAACTACTTGTCCAGAGGACCTGAGTTCAGTTCCCA
GCACCACTGTTGGGCAGCTTATAACCACCTGTAACTCCAGCTCTACGAATCCAGTATCTTCTGGATGCCAAAGATACTTGCATTGACAGTATATTGCAT
ATGCACATAACATATACACACATACACATAACTTTAATATTATGCCATATCATTATATATATATACATATATATATATATATATATATATATGTGTGTGT
GTGTGTGTGTGTGTGTGTAATAGTATACATGCTAGATGCTAGTGTGCTAGTGTGGACTGTCCAATTCCAACCTTCCTGTGTGTTTGAACTTTCTTCCCTGT
GTATATATATATGGGGTTGTAGATGTGTATGTGGGTATGCATGTGTGTGTGCGAGTGTGGGTGTATAAGCATGTTGTCAACCTCAGGTTATTCTTCAGTT
GCCATCCATCTCATTTTGTTTTGTTTGAGACAGGGCCTCTCTCTGGAGCCTGGGCTTGCTTATCAGGCTAGGCTGGCTGCCCAGCAAGTTCTTGGGGTCC
TCCTGCCTCTGTCTCCCCAGGGCTGGGATTTCTAGCATACACCACCATACCCTGGTTTTAATGGGTACAGGTCCTCATGTTGACCAAGCTATACCCCCCA
CCCAGCCTTTCTTTTTCTTCCTTTGACAAGGTCTCACTATGTAGCCGAGGCTGACTTCAAACTTGTGACCCTTCGGCTTCAGCTTTCCGAATGCTGGGATT
ATAGGCATGAGCTGTGCCTAGCATAGAGGTCTTCAAAACAAACTATCAAGGGTTCTGTGAGATGAAACACTCCTGCAGAGTTCCTATCCACAGCCAGA
ATATACAAAACCCGAGCTGTGTGCTTGGAGCCAGAACTAACAGCTGCCCTTGAAAGTGGACAAGGAGAGTCTGGGCTACAAAGCAAGAGCCTATCTCA
AGAATAAAGATGGAAAAAAAAAAGACTCTGCAGTTTAGAGCATTGGCTGCTCCTTCTGGTCAATCCAGGTGCTGCTTTGATTCCCAGCACCCACAGGG
CAGCTCACAAGTGTCTGTAACTTCAGCTCTGGGGAAGCTAACACCCTCTCTTGTCCTCACAGTGGCCGGGCACACAAGTCATACAGACATAAATGCAG
GCAAAAATACCCATACAACTATAAAATGAAATGCTTAAAAAACATTTTTTGAGCTGGATGTTGGTGTCTCGTGTCTTTGATCCCAGCACTTGGAAGGCA
GAGGCAAGTTAATCTCTGCGTTTGAGGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNTATGATAGATAGATAGATAGATAGATAGATAGATATTTTTATCCGAGACAGTGCCTCCCTATGTAGTAGCCGTGGCTATCCTGAA
ACTCGCTCTGTAGACCAGGCTGGCCTCCATCTTACAGATCTGCCTGCCTCTGTCTCCTGAGTGCTGGGATTAAGTGTACAGCACCACCTGGTTTAAGAC
CTAATTTTAAATAAAGTTGCTTTTTGTTTTTTGGTTTTTGTTTTAATGGAGATCAGGCTTGGAACCTCTGAGACCTCAGCTGGTGAGGGCTGACCCAGTC
TACACTCCTCAGATGGAGAGGCACGGGCTGCCGCCAACAGAGGCATCAGTGCTTCCTCACATGTGGGGAGAGTCCTGACCATCACAGGCGGTGACGGT
CTCCTGGGCAGATTGCTGTGTGGCTCGGGGAGAGTAGTGCTTCCTGCCCCGCCCCCTCGCTGTTGGGGTCCATACACATTTTCACAGATGGGAGTCCAG
GCTTCGAGAGTCCAGAACTCCAGAGGTGCTGCGCTCCACCCAGAGCCCCCTGGAAAGTGGCAAGACTAGATTTTAGCCTAGACAATATGGCGGAACTG
CTGACAAGGTCCCTTCTGAAGACTTTTCTGTCTGCTGGGCATGACTGGATTTGGCACTTAGGTTCATCGTGGTGTTCGGTGTTCAACTGACTCCATGTGT
GGGTACTGGTCAATCTTGTCCTTGGGAGGTTGGCAGTCAGGATGAAGCATCGGGCCTAGTAGAATACTGAGGGAGGACTCCATGTGCTGACCTCCTTG
CCGTGCCCTCCACTTCTACACCGCCTAGGCCCCTGCACTGTCCCCTGGCCCTCCAACCCAACTCTGTACACAGCTCTCCACAAGCTCTGTCTCACACTGT
CCCTGGAGCCACCCCATGCGCTGACACTGTGACCTGACAAGCTGAGCCAGCCCCTTGTGTCCCTGCCAAGTCCCCTCTGCCAACTTCCAGGCTGTTCTG
ACCACCTTCCTTTCACCACAACATCGAAACCAACGTGCCTGGAAACACCTGCCACCTCTTCAATTATGCTACATTGTGTTTGCGTGTGCATGTGTACACA
CAAACACATACACACACACACTCCACATTGTACGTTAAGATCAGACAACAACTCTCAGGAGTTGGTTCTCTCCTACCACAGTGTGAGGCTTGGTGCTTG
AACTCAGGCTTGCTGGCAAGGGTGTTTGCCTGCTAAGCCATCTCAGGAGCCCTCCTGTGACCTCCTTATTTGGGGCGACTATTGCTACTTTTCCGTTTCC
CCCAGGAGAATTAGGTGCCAGGCTTTCACTGGGAAGAGCAAAGAGTTCCAGTGAGACCCCAAGTTCATCTTCAGGATCTGGACATGAGGTTTAGATAT
AAATAGAGAGCCAAAGGGGCTAGAAAGATGGATCCACCTTCTCACTCTCTTCTGGAGGTCCCAAACCCAGTACCCACATTGGGAGGCTCACAACTGCC
TATAACTCTAGCTTAGGGGAGTTCCAGACAATACCCAGTTCTGGCCTCTGCAGATACCCAAATACACAAGCACACAGGCACACACACATGCGTGTGTG
CCAAATAAATCTTTTTAAAAAGGATTATTTATTTTATGTATATGAGTACATTGTAGTTGTCTTYAGACACACAAAAAGAGGTCATTGGATCCCATTCCA
GATGGTTATGAGCCACCATGTGGTTGCTGGGAAATTGAACTCAGGACCTCTTAACCTCTTAACCACTGAGCCGTCTCTCCAGCCTGCCAAATAAATATT
TAAGTAGAAGGTCATAGTTACATAGTTAAGGGCAATCCTGGTCAAGAGGAGACCCTTCCCACCTATGAYCCATCACTGTCTCAGGTCCAGTTTCTCTTA
ACAAAATGGTCTTATCATTTCTCAGAACTGTGTGACATCTCTTTCTGGGAGACAAACTTTTTCTGACTGTCACTAGACTTCACAGGTCTGGGAGGGGCA
CGAGTATCTCTCTTTAGAATAATTTCACTCCTGCTGGGTCAGCATGGGTTCCCACATGGTGTGTGCTTGGGGACCGGTGGGGACCTGTGGTGTCATCGG
ATTGAGAGCCAGAGCTTTCACCTTGATGAGGGTTAGCATCACAGTCACAGAGTGCAGGCCGAGTCGGACCCTGACAGGACGGTCAGTGGATGCCAGCT
TCCCAGTCCCTTGCTGATGAGAATGAGGAAGAAGCTGGGGTTGGMAGGGCAAGAGTGCCTCTCAGTCTTTTGACACACGTTGTTGTCAGCCCAGCATG
GACATCAGGAACTTTAACCCCTATGCAGACCTCAGACAGCCACCGGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTGTGTGGCAGG
GAGCAGCAAGGAGAGGCCCAGCTATCAGGCCTTCTCCCCTTCCAGCCAGAACCAGGCCTGGAGTCAGTGGGATGAAAGCCAGGCCTCTCCTCAGACCC
CAGGCAGCCCCATCATGCTGGGCTGACCAGCCTTTCCAACATAAACACGAGGCCCAGGCTCCTGGGTAGGGACATTTTTCAGAGATGACATCAGCTCT
TAAAGTGGTATGTTTCCTGCCACTGTCAACCTAGAACACAGCATGCCTAGAGCCCACTGGTTGGAAAGGGGGTACCACAGAAATAGCCCATGGGGGCT
ATGGTCACTAGGAGAGATGCCCAACGGCCCTCTCAGTTGTGAACATGACCTGAGCTGGCATTGCAGGAATAATACAAGGAAAGAGAAGAAGTCCTAG
CCCACCAGGTCCCCAAACACACCTGGGAGCCTGAAGATTCAGTCTCAGCCCCCAACTGGACCCCTTAGTGTGCAGGTATCTACCTTGCTGTTGTCTCTG
GACACCAACCAGAGGGAGGGCCTGAAGGACTGCAGTCAATGGGGTGGAGTGGACCTGAAGGCTAGAGGTCATGTCTAGGAGGGACTACCTCAAAACA
GCTGTTTTGGGCTAGAGGAATATCTCTGTGGTTAAGAGCACTGGCTGCTTTTCCAGAGGACCTGGGATCAATTCCCAACACCCACATGGCAGCTAACAA
CTGTCTATAACTCAATTTCTAAGGTATCTGACATCCTCACATAGACATACATGCAGGCAAAACACCAATGCATGTAAAACATAAACCATTGCTGGGCGT
GGTGGCACACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGTGGAGCTCTGAGTTYGAGGCCAGCTTGGTCTACAAACTGAGTTCCAGGACAGC
CAAGGCTACACAGAGAAACCCTGTCTCGAAAAACCAAAAAAACAAAATAAAACAAAACAAAACAAACATAAACCATTAAAAAACGATTTAATAAAA
GCAGAGCTGAGGGGGAGGGTATAGGGAACTTTTGGGATAGCGTTTGAAACGTAAATGAAGAAAATATCTAATAAAAACTTGTTTTTGGAAAAAAAAA
AAAGAAGAAGGCAAAGCTGTTGCAACTCCCTCACTCAGACACTAGAACTAAATAAAGCAATCTGTGAAGGTTGTGGTTGTCCACCCAGTCAGTGTCTC
AGTGACGTGTTGGTGAGACAGAACACCTAAGGGGGGCGGGAAGGAGCAGGAAGTGGCTGGCCTCGGGCATCTGCAGTCAGGAAGCAGAGATGGGAT



   

GGTGTTGCCCACATTCACTTCGGGTCTTCTGACACTGACCCTATATAGGTAATTCCTAACAGACACAGCCAAAGATTAGTCTCCATGTTGACTCTAAGA
ACTATCAAGTTGACAAGATTAACTAATCCACAGTGTTAGCCACTTTTTAAGTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCA
CTCAGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTGTGCACCACCACTGCCTGCCAGTGTTA
GCCATTTTTATGGCAATTGTAAAATTCCGTTTTGCCCCACACTGTTGAGTGTTGACTTCTCTGACTCTAGGGATCTTGGGTGGAGGGGCAGGCATACCTC
TGTACCCCAGGGGAGCAGGGCTCTGAGAGGAGGCAGGGACAAGTTCAGCTGGTAACATGGAATTGCAGGCTGGAGGGCTGGGGATAGGCAGCTCTAG
GGGCTTCCCGAAGGTGGAGGAGGTGGCCTAGGGAACACTTGGAGAATGGATAGAAAAAGCCCAACCACAATGGGGGAAGGCCTGAGGCTGAGAGAG
ACGCATTCGGGGAGGCAAAGGAGGCTTCAGGCTGAGTGGATTATCAGGAGGGGAGGCGCCTCTGATGGAGGCTCTTTGCTAACAGAGCTGCTTTGGGA
TGGAACCAGGTGGGAGAATTGACTCACACAGTTTCACAGATAGCAATGGCAGAATGAGAAGCTGAGGAAAAGATGAGAAATCTGAGGAGAGGAGGC
TTATGTGGAAAACCCAACATCACCTTCTTGAGAGATCCCCCCCCMCCCCCGTGGCAGCAAGAAAGGTACACTGAAACATTATCACCCCAAGTCCCAAG
TGGTCCCAAGTCCACACCCCCTCCTCAGGATGCCCAGGACTGTGCTGAAGGTTACATGTGAGGCCCAGAGGGAGCTGGGAGGACGAGGTCACCTCCCC
CGATGCCGCCCTTCTTCCTTGGGAAGGAGCCAGCTGGATGCCCAGGCCCAGTGCCAGGCTACTGCTGACTCCATTGCTTTTGGTCAGCTCAGCATTCTG
GCCTGTGCCCTCCCTGTGGAATTACTGAGACTCTTTGTTGGTGTCAGGCCACAGATCACACCCCTGACTAGAGGATTCCATGCCTGTAGGTTCTGCTTTG
GTGGGGAGTGTGGGGCCCAGGAGTCATTCAGAGAGACTGGTAACTGACAACAGTGGCCCTGGGGGTGTCGAGGGCTGAACACCATCTTGGGTAAGCT
GGTGGGCTTAATCAGAAAGGGGTTCCCAGTGGGAAGAGATCTCTTTCTGACAGCTAAGGACAGAGGGCCCTAGATAGGGAGAGCACCCCATACAGGC
TACACAGTTGGGAGGTAAGAGGCTGAGGGGTGCTCTAGGTTTTGGGGTTCCCCCAGCAGACTGGCACTTTCTGAGGCAGAAGTAGGTTCCCCACTAGA
TAGGAGCTACTTGAGAGGTGTGGGCTGCATCATTCCAACACACCATGATCAGAATGGGAACCAGTTTGAAGTTGGGCCCATTGGCTCAGCTTCTGCAC
ATTGTTTAATGCAGGGTCCCACACACAGCTGCTGTGTGCCCAAGCAAGCCGCTCTGTGGCCCCTTTCCTTTCCCTCCTGGCCTGTGTCCCTGAGCTGACA
GGGGCTCTTAGGCATGGAGGAAGGTGAGGTGTCATGAAGCCAGTGTGGGTCATCATCCTTGGGTGGATCCTGCTGGTGCCCAGGGTAGGGACTGCCTG
GAGAGGACCCCCAGAAGAGGCATCCTTCTACTATGGAACCTTTCCACCCGGTATGTCCATTCCTCCACTATTCTGTCCTTAGACTGTCTGTCTGTCTATC
CATTTGTCAGTCTCTATTGGTCTTCCTACCTTGGCTGACTTGCCAAGGAATTGGAATTGGATGCTCTGGCTTCCTGTCTCATAGGATGGGGAAAACATCC
ACGTGAATGTTCTAGAAGGAAATTCCCTGGTAGAAAGATGGAAGTCCAGGGTGGGAGGATTGTCTGTCCATCCCTGTGTCTGTGCAATGCTGAGAATC
CAACTTAAAGTCTTGGCCATGCTAGGCAAGTACTTTGGTATTGAGCTATATCCCCAACCCAGAAACTTTTTAAAAGTTACTAGAATTAGAATTCATCAG
TTAAGAATGTTTATTTTAGGACTGGAGAGATGGCTTAGCACTTAAGAGCACTGACAGCTCTTCTGAAGGTCCTGAGTTCAAATCCCAGCACATGGTGGC
TCACAACCATGGTGGAGATCTGATACCCTCTTCTGGTGTGTCTGAAGACAGCTACAGAGTACTTACATATAACAATAAATCTTTTTTAAAAATGCTTAC
TGCTCCTATACAGGCGTGGGGTTCAGTTCCCAGCACCCACATCCATCTGGTAACTCATAACTGCCTGGATTTCCAACTCCACGGGATCCTCTTCTGGCCT
CTTCAGACACCTGTATTCACCAGCCGTCCTACCCAACACCCCCCACAAATTGATAAAAAATAAAAATCTAAAGCAAGCTATTAATATCTACAGACAAT
GGATGCTAATTAGAGCTGTAATTGCACACAAAAATGTTTTTAATTCTGTATCTTCCCTCTCCCTGTCCCCTACATTCCTATTCCAGGGAGCTGGGGCAGG
GCACCCTGAGCCTGGCCACCATAGAGTTCCCAATGTAGGTGAAGTTGGAGTGGTGGTCCAGGGCCTGGTGTGGGATCTCTCTCTACAGGCTTCTCCTGG
GGCGTGGGCAGTTCTGCCTACCAGACAGAAGGTGCATGGGACGAGGATGGGAAAGGGCCCAGCATCTGGGATGCCTTCACACATGGCAGAAAGGAAC
AGGTGCTAGGAGGTGACACAGCAGACACAGCCTGTGACAGCTACTATAAAGTTCAGGTGCGTGAAGGGGGTTGTGTGTGCCATCCTGCCTGAGAGGTG
GTGAGTGGCATATGGGGGCATCTCACTGACAATATCAACCTGATGTTCTGCTAAACAAACTGTACCCAGCACAGCCCAAGAGAGCGCGAGGCAGTGGT
GGATGAGGCTGGGAGTGCCAGGGTGTAGGAAGAGGAAAAATGAGAAGGGCCAGCAACCAGGTGCCAAAACAACAACAACAACAACAACAACAACA
ACAACAAACAGTGACTTGGCCCCAAAACCTGCAGGAGGGCATGGGGCAGCTCACTCTCAGATCCCCTGTTCTCCTTCAAGTTTACAGACAATCTTGCAT
GGACTTCTGTATGTGATCACATTGCCCAGTGTGGAGCCGGAACTCATAGTATCGTCATTTTAGAGGACATCCTTGAGGCCCCCAAGACTTGTCTCCTGC
TCCCTCATAGCCCAGGTGACCTATCCCTGCTTCCCCACCCTATCTATACAGGAGGACATTGCCCTGCTGAAGGAACTACAAGTCAGCCACTACCGATTT
TCCCTGTCTTGGCCGCGGCTCCTGCCCACGGGGGTCAGAGGTGAGTGATAACAGTCCCTCCCCAGGCTCTGTGGGGATCAGTGTCAGGCAAGGGTGAC
CAGCCCAGGAGCATGGGCTCAGCAGGTAACTGAGCTCCAGGTATATCGATGGCATTCTTCTATGGCTCAGGACACTGGGCTATGGTTGCTTCAGCCTGC
AGAAGGCCAGGAGACCCAAGAATGTTGTGCCCCAGAGGAAAGCCCTGAGTTCTGTTTCACTTACAGCTGAACAGGTGAACAAGAGAGGAATCAAATT
CTACAGCGATTTCATTGACGCTCTCCTGAAGAGCAACATCACCCCCGTTGTGACCTTGCACCACTGGGACCTACCACAGGTGAGGCCTTGGTTCAGCAG
GAGGGAGCCTGGTGTGAGGACTAACAGTGTCCAAAAAAACGGCCAGAGCCTAGAGTCTGACTCTGGTCAGAAAGATGTGGTGAGTGGTTGTCTTAACT
TATTTGTGCTGCTCTGACAGAATGCCACAGCCTGGTGAAGTTAAAATCATTATTAGCTTGTCTTAGTTCTAGGGACTGGCCTGTGCTTCCAAAATGGTGT
CTTGAACACTGCGTCCTCTAGGGGGCGCTGTGTCCCCACGAGGCAGAGGCAGAAGGGAGAAAGGCATGAACTAGCTATGTCGGTTTTTTTTACTGGAT
CCTGTTCGTGTGGAGGGTTCATAACATCCATGGGGCTGGAGAGATGGCTCATTGGACCGTCTTCAGCACTCACATAAAAAGCCAGGCATGGCGGGTAG
GATGTGCCTGTAATCCTAGCATTTGGTGAGATGGCCATCCAACGTAGCAGAATCAAATCCCTGAGTTTCCGTCTCAAAAATAATCTGGAGAGTAATTAA
AATACCTGAAGTTGCCGGGCGGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGGAGGCAGAGACAGGAGGATTTCTGAGTTCAAGGCCAGCCTGGTC
TACAAAGTGAGTTCCAGAACAGCCAGGACTACACAGAGAAACCCTGTCTCGAAAAAAAACAACAACAAAACAAAAAAACTCAAAACCTGAAGTTGAT
TCAGCCCCCACTCTCGGTACATAGACACTTACAAAGCATTATCTGGGAGGCTATGCTGCTTGTAGTAAATGAAGAGTGGGATCCTAATGTTTCCCAGAA
CATTCGGCATAAGGAAAAAAATAGTCCTGTGTCTATGTATGCTGTTGGGTACTGAACCCAGGACCCTGTACTTGCTAGGCAAGCCCTCTACCCCTGAGC
TAAAGAAGCGTAAACGCGTTTGGACTCAGGTTTGGTGACACAGTGTATTCCCCCAGTTTTTTTCATTTCCTTTGTTTGAGGCAGAACCTCTTGCCCTCGT
CCATAGCCACCATGCCCAGCCATATACCAGAATGCTTCAGAAAATCGCTGTCAACATTCAGGCAGTTTTCCTTCCTTCACCTGGGCCCCACAGAGGTCA
CAGCCAAGCCATTGGTATAACAGTCTGTGACCTGTACCAGTCGGTGCTGGGTCCAGAGGTCTGTGGAGGGGGAAGGAGAAGGGAGGTACTACTCCGG
GCACAGAAGGATAAAAGGAGGAGCCGGGAACCATGAAGGCTTCTGAGTGGGAGGGACTTGCTGTGGGGCGGGGCTAGAGGCTGGAGGCGTGGCCTG
AGACTTCCAGCTGCCAGCTACTGCAACTGGAAACTGGGTTGCAAAGCTACCAGTTAGCTGGGGCAGAGGACACAATAGGCTTGCAGTTTTTCCACTAT
GGGCTTCTGCCATAGAGGTTTTTATTACCTCACACTAATAGCAGAGGCTCCAGGCAGTGCCTTGACTTCAGTAAGACCCTCCGAATCCTCCCCAGCGCT
CTCCTACCAGCGACAGGCCTCCTCCAGCTGTCACAATGAATATTCTAGACGTTCCCCAATATCACATCTCACCTGGGATCCACTCACCCAGACCTCAAT
CTTGCTAAGTACGTGAGGATGACCCTGAACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTAGATAAGATCTCAAAAAATCGTGGCTGGAACTCACTTTGTAA
ACCAGGTTGGCCTCAAACTCAGAGATCCACCTGCCTCTGCCTCCCGAGTGCCGAGATTAAAGGCGTGCGCGACGGTTGCCAGGCTACCCTGAATTTCTG
ATCCTCCTGCATCTACCTCCTGAGTGCTAGGCTGAGAGGCACGTGCCCCTAGGCCTGTCAGCTTCTTCCTAAGCAGGCATTTCCAGCTTCCTCTGATCCC
TCCAGTTAGGCTTAAAGGATGCTCCCTTGCAGCAGAGCCTCTGTGCTCCTCCCACACCCCCCTGTATCTTTGCTTCCATTCTTTTTTTTTTTCTTTCTTTCT
TTTTTTTTTTTTTTTTTTTTTGGTTTTTCCAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGAAACTCACTCTGTAGACCAGGTTGGCCTCGAACTCAG
AAATCCCTCTGCCTCTGCCTCCCGACTGCTGGGATTAAAGCCACCACAGCCGGCTCTTTGCTTCCATTCTTACATTATAGTCACCCATGCTTTACCCAGA
GACTTTGCCAACCTACTCCATAGTCTCCCCAGGGCACCAGCCTCTCTCTCTGTTGACAGATGCTCCAGGTAGCATACGGCGGGTGGCAGAATGTGAGTA
TGACCCGATACTTCAGTGACTATGCTGACCTATGCTTTGAGGTCTTTGGGGACCGAGTGAAGCATTGGCTCACATTCAGTGATCCTCGGGTAAGTAGAG
CCTCTTCTTCATATGGGGAGACAGGGAGGTACCCTGCTGTCTCTCGCGATCCTGGGGTCCCCATTGCTGTCTCTGCAGACAATGGTAGAAAAAGGTTAT
GAGACCGGTCTCCACGCACCAGGCCTGAGGCTCCAGGGCACTGGCCTATATGTGGCTGCACACCATATCATTAAGGTAAGGCCGGATCCTTCTTAGGC
TCCAGGAGGGGTCATTGTCTCAGGGGTCACACTGATCCTCTACCACATCAGATATGCTCTCAGTGCCAGCCCACTTCGGCAGAGGTTCTACAGTGGGTA
CTGTTTATGATCTTAGCAAGAGGATAGGGGACATTTGGAAACTTTATAAACTCAGTGAGGAATCACCGGTGAAGGGAAGGGGGTACGGGGCAGTAGA
TAAGGCCAAACCCTGCAAGGATAGAAGGAAAAAACCAGAGGACGTGAAGAGCAGCGGGAAGGATCAGGGCAGTCACTGGTCAAGGCCTGCGGTTTT
GGAAGGAAGAGGGAGGAACAGTTTGGAAGCATCAAGGAAGCAAGGCAGAACCGGTCTTTTCCAGTTTAAGGTACCTGGGCTGGGGAAGGGGGTTGGT
CTCCGCTTGATGACTTACAGAGGAAATCTTCAGGGCTGCCAATTGGCTATCAGAGCGTGGGTGGGAAGAAGGAGTTCAGAGAAGATGCTTAGCATATA
CGGAAGGCCAAAGGGGAGAAGAGACAGTGGCTTGCCTACAAGACACGGGTGGAGTGATGTTGGGGATGCAAAGTCTGGCGGAACTTGTCCCAGTGGA
CACTTGGCTGGCAGGATAGACTATGGTGACACACTGACCTGCACTCATGCCTGGGAAGAGACTCACATTTCTCTTACTTTTTTAAAAAACTGACTGGCC
GGGCAGTGGTGGCACACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCAGATTTCAAGAGTTTGAGGCCAGCCTGGTCTACAGAGTGAGTTCC
AGGACAGCCAAGGCTACACAGAGAAACCGGTCTCAAAAACTAAAACAAAAACAAACAAACAAACAAAAAAATGAGATTTTTTTTCAAAAAATTTTTT



   

GAATTATTTATTTTTTTTATATGAGTACACTGTGGCTGTCTTCAGACATACCAGAAGAAGGCATTGGATCCCATTACAGATGGTTGTGAGCTACCATGTG
GTTGTAGGGAATTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACCGCGGAGCCATCTCTCCAGCCCCCTGGAGATTTTTTTTTTTAAAGGA
AATTTTTAAAAACACTCTTATGTATGGTGTCTGAGTGTTTTACCTGCATCTATGTAAGTGCAGCACATGCATGCAGTATTCTTGTAGGCCAAGAAGAGG
GAGATGGATCCCCTGGGATTGGAGTTATAGACGGTTGTGAGCCACCAGATGGGTGCTGGGAACTGAGCCAGGGTCCTCTGTGGGAGCAGCCAGTGCTC
TAACTGCTGAGCCATTGGCCCGGCCTCTGACTTAAGAGTTCTTTAGCTGAACAGTTAAAGGGCAGAGCAATCCATAAAAAAGCATTATGAATGGTTAG
GCTTTTGATACTGTTTCTGAAGGGACCCTGGCCAGCTTGAACCTGGTGAGCATGGCTCTGGCAGGCCTTGTCCTTTCCCCATCCCCTCTGCCTTGCTAAA
AAACCATTAGATTACATTCCTAAGACTAGCCTCCAAGGTCTATTCCCTTATTTGGCCATTTCCTCCTCCTGAGGCTGACTACTAAGGTCCAGAGATCTAA
GTATTAAAGTCCAGCAGTCAAAAGCCCCCTTTGGCTCACCTAATTAACATGACCAATTAAAATTAAACACCTCATTCTAACAAGGGGTTTCCCCTTGTA
CCTTTATAAACTGCCATTAACCTATGTGCCACATCTTTGTCCTCTCTATCCAGATGCACTCCTTTGTCCTACCCCTGCCCTCTTTCCCTTGTTCCCTTCCCC
TTCTCTCTCATCCTCTCTCTCCTGTATTTGTCTCTTACTCCCTGACCTTTGTTCCTCTGAGGCAAACAAATCTCCTTTGTGCTGAGAACTTGGTCTTGGGGC
TCTGGAGCCGGTACTTTTACTAACAGTTTGTGCAGTGTTCCATATCACTGGTCAATTCCAGGTTTCCTCCTGTTTTTCTAGTTACTTACTAGTTAGTTAAA
ATGATAAGCATGGGACTGTATGAAATAGCCCAGTCTATAACGTGTTTGCTGTGCAAGTATGAGGACCCGAGTTCAATCCCTAGATCCTAGGTGAGGAG
GCTGGGGGTCTTAGTTAGGGTTGGTTACCGTTTGTCTTAGTCACTGTCCCAGTGCTGTGAAGAGACACCTTGACCACAGCAACTCTTATAAAGGAAAGC
ATTGAACTCGGGGCTTGCCTAAAGTTTTAGAGGTTTAGTCATGGCAGGGAATGTAGCAGCCCGCATGGTGCTGGAGAAGTAGTTGAGAGCTACATCCA
GATCCACAGATAAAGAGAGAGGCAGAGATAAAGGAGAAGGGGGGAGAAGAAAGGGGAAAGAGCAGAAAAAGGAAGGCCGGGGAAGAGGAGAAGG
GAGAGAAGGGAGGAATGGGGAAAGGGAGAGAGAGATGCATATGCACGCACACACACACACACACACACACACACACACACAAAGAGACACAGAGA
CAGAGAGGAGAAGGGAGAGGAGGGGAGAGAAGAGGGGAGAGACTGGGCCTGGCATGGACTTTTGAAATCTCAAAGCCCACTGATAGTGACACACCT
CCTTCACCAAGGCCACTCCATTATAATCCTGCTCCACTCCCTGGTGACTAAGCATTCCAATGTGAGCCAAGGGGAGGTAGGCATTCTTTTTTTGTTTGTT
TTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACTAGGCTGGCCTTGAACTCAGAAATCCACCTGCCTCTGGCACG
AGGTGGGCATTCTTATTCAAAGCACCATACTATTGCTGTGATAAAACACCAGGACCAAAAGCAACTTAAGCAGGGCAGGAACCTGGTGGCAGGAGCTG
ATGCAGAGGCCATGAAGAGGTGCTACTTACTGGCTTGCTTCCCATGGCTTGCTCAGTCTGCTTTCCTACAGAACCTAGGACTACCACCTTACAGGTGGC
CCCACTCACAGTGGGCCAGGCCCTCCCTCACCAATCACTAATTAAAATGCCCTGCAGGCTTGCCTAAACTGGCTCTCAGGGAAACCTTTTCTCAGCTGA
GGTTCCCTCCTCTCTGATGACAGCAGCTGGTGTCAAGTTGACAGAAAGCTAGCCAGGACCCTGGGTGTGGTGAAGCATGCTTGTAACTCTAGCACTGTG
GCGGCTGGCACAAGGAGGATTCTTGGAGCCTGCTGGCTGGAATACAGCCTAATGGGAGACCAAGGTGGACGGCTCATGAGGAACAACACTCAAGACT
GACCGCTGGCCTTCACACACATATATACATACATACACACACACACACACATACACACTCGCTCAAAGCAGAAAAAACACTCAGAGACAAAGGCTTTC
TGGGAGTGACAAGCAACCCTTGCAGCCTGAAATATTTGGATTTTCACAAGAATGAGTCTGGAACTTTAGCGAATGTCAGATAAAACATGCGTTTTTTGT
TTTTTTTAAACACAGGTTGCAGTTGGGGTGGGTGGGTGGGTGGGGGGTAACACCCCAGTAATCCAGCATTGGGGAAGGTGGAGCCAGGAGGACTAAG
ACTCCAAAGCCAGCATTCAGTACAGGGCAAGCGTGAGGACAGTCAAGATTCCATGCCTCAAAACAAAACAAACCGCACAGGTTGCTGCCCTCCCCCCC
CCCCCGCCCCCTCTCAGATCCTGCTTCGACAGGTCCTCCGGAGGCGCCTCATGAGCTCACACTTCCATGTCCTCGGAAGCACTGCCACCTTTCCCGGGA
CCTGCAGGAACAATTTAGAGACAGCAGACGGTGGGCTAGGGGATCGTTCAGTTGGAAGAGCACTTATTTGGCATGTGCACACCCCCAGGCGTTAGTCC
CTAGTGTGGGAGGGGGAAGCAATAGCGGTAACCCACAAACTGGCCTCTGCCGCATTGAGAGATGCTTCCTCCACAGTAAAGGAGAAGCCGTGCTTCTG
GAAGTCAGAGGGAGGGGGTCGGGTCTGTGGTATTTGAGTCTGGATTCAAGAACATGGGAAGTTTGAAGTTGGAGCGCTAGAGTTTGAAAGGCAAGAA
AGGCCACTCCCTGGAGACCAAGACGGCTCAGCAAGTGGGTAGATGCTTGCTTTTGAGACTGACTTGAGCTCAATTTGTGGTAATGGTGGAAGGGGAGA
ATCTATTCCGCAAGTTGTCCTCTGCCACCACCCGCCCCTACTGCACACATAAATAAACAAACGAAGGGAAGAAGGAAACGGAGGCAGGGCGATGGAT
GAGCTGGGTCCATTCATGGATTCCTTCTTTCAGGCCCACGCCCAGGCTTGGCATTCTTATAATAACACGTGGCGCAGCAAACAGCACGGTGAGCTGGGA
CCCTCAGGCTCAGACCCTTACCCAGAGGAGCCATATCCTGCCTCTCCCTACCCTGACTTTCTTCCTTTAAGGCCTAGTAGGGATCTCACTGAACTGTGAC
TGGGGGGAACCTGTGGACATCGACAACCCCGACGATATTGAGGCTGCTGAGCGATACCTACAGTTCTGTCTCGGTTGGTTTGCCAACCCTATTTACGCT
GGTGACTACCCCCAAGTCATGAAAGACCACATTGGTGAGCTGAGTCATGTTTTTGTTTTTTATTTTAACTTCTTTTGGCATGCATGTTCATGTATGTGCA
GGTATATGTGTTCAAGTGTGCATACACATGTATGCAGTATGTATGCACATGCATGTGAAAATCAGAGGACAATCTCCTTAGCTGGTCCTCTGTCATCAA
CCACCTTGTGTTTTGAGGCAGAGTCTCTCTCCTGGGGTGGAGCTTGCCCAGTAGGCAGAGCTAACTGGCCAGTGAGCTACAGGAATCCACCTGACTTTG
CCTTTTTAGTGCTGGGATTCAAGTATGTGCCACCATGCTCAGTTAGTGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACATGCCAAGGCACAAGT
GTGGAAGTCCTAGAGTTGGGATCCAGGAGGTGAACTCAGGTTGACAGGTTTGCACATCAAACATCTTTATCTGCTGAGCCATCCCAACAGCCCACACTC
TGATCTTTTTGTTTTATAAACAAGGGGCTGGGGCTGGTGAGATGGCTCAGTGGTTAAGAGCACTGACTGTTCTTCCAGAGGTCCTGAGTTCAAATCCCA
GCAACCACATGGTGGCTCATAACCACCTGTAATGAGATCTGACACCTTCTTCTGGTGTGTCTGAAGACAGCTAGAATGTACTTATGTATAATAATAAAT
AAATCTTTAAAAAAAACAAAACAAAACAAGGGGCTGGGGAGTCAGGTCCTCACGCTTACAAGGCAAGCTTTTACCAGTAGAGCTATTTCCCCAGCCCT
GAACTTTTAAAAACAGCACATATTTATTGGGCTGTGTGATGTACACAGATGTTTCTGTCAGGTTAGACAGATGTTTATCATTGCTTTATGATGAAATTTC
TGGAGCCCCTTCTTATTACCCACAATTGCTCTGCAGGCAACTGCATGGCCAGAGCCTCCTGCCCCTATTAACAGCGACTTCACAGTCCCTAAAGGGCCT
TTGGGACAGAAGCTCCAGGTTTAATTCCGGGAGTTCTCCTGACTCTGAAACTAGAGTGATAGGGTGGGGTGGGGGTAGGGGTAGGATGGGGATGGGA
GTGAGGTGGGGTGAGGGTGGGAGGCTGTCTTCTTACTTCAGCATCCTTAGTCACCAGAAAAATGTAAACTACAACAGCTTTGAGATTCCATCTCATTTA
AAGTCAGAATGGCTATCAAGAAAACAGAGGAGAGCCTTCATTCACTGCCAACGGCAGTAAAAACTGGTACAGCCACTATGCAAATCCATGTGCTTTCC
TCAAAAACAATACAAAATTTAAAAACAACTAAAAATAAGGCCGGAGAGATGGCTCAGTGAGTAAAAGGCACTTGCTACCCAAACTTGATGACCTAAA
ATGAATTCCATTTCCCGGGACTTACATGGTGGGAGGAGAGAACAGATTCCTTCCGGTTGTCATTACTCTTGTAGTTCATATAAGTCAGAATTAGAAAGA
TAAACGTGCATGTTTTCTCTCAAAGGAATAATTTAAATTTAAGTGGTATATGTTTATGTGCTTTTAGGAGGATGCTTCAAGAATGGAGGAAGACAGCCG
GGCGTGGTGGCTCACGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTACAAGGCCAGCCTGGTCTACATAGTGAGCTCCAGG
ACAGCCAGGGCTATACAGAGAAACCCTGTCTCAAAAAACCAAAAAAAAAAAAAAAAAAAAATGGAGGAAGACACCTTTTCCTCTCTCTCCCCGTTTTC
TTTGGTTTCTCTCTCTCTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGGGCGTGGTGGCTCACCCCTTTAATCC
CAGCACTCGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCGAGCCCAGCATGGTCTCCAAAGTGAGTTCCAGAACAGCCAGGGCTATACAGAGAACCC
CTGTCTTGATCCCCCCTTCAAAAAAAAAAAAAAAAAAAAAAAAAAGACGTAAAGACTTGCACATCGTGCCCAGCAAGGGAGAGAGCTCTTAAATGAG
CAGGAAGGGAGAGCGAGAGAGAGAGAGTACAAGAATACTTATGGAGTGGGGAACCAACAGGAGAGAGGACAAATAAGGCCAGAGCATAACACCCGT
GTACAGAAAAACTATCACTATTACTTTGTATGCTAACTTAAAAAAAATTTCAAACCTTCAGTGTGACTGGATTTAGCCATATTTTAGCATTTTAACCTAT
CTGGAAGTAAAGGGAACAATGCCCAATGGTTTTTCTAGTTACTGAACTTGACTGACAGCAATAACATGCTGATGTTTTAAGAATATTAATAATTCAAAC
CTTTTATTCCTTTAATTCCAGCCAATAGTCTCCCTGCAAATGATTTTTTAAAAATGTATATTAGTGCTCTATCCGCATGTATGCCTGAATGTCAGAAGAG
GGCATCAGATTCCATTACAGATGGTTGAGAGCCACCATGTGGTTGTCAAGAATTGAACTCAGGACCTCTGGAAGAGCAGACAGTGCTCTTAAACTGCT
GAGCCATCTCTCCAGCCCACTCCCTCCCCTGTAAATGATCTTGTTGTCCTATTAGATCACTGCTTGTTTGCCAGAGTATGTAGCTGATGTTATCGTCAGT
GGCCTACATCTTTTATTCTGTAAACATAT 

 
Selection Cassette: 
GGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTC
CCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAA
GCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCA
AAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAA
GCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA



   

GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGT
TTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCG
CACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGT
GCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG
TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTA
TTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCG
CATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGC
ATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGG
AGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCT
TTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCC
GAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAA
ATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACG
ATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGC
TACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAG
CGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACG
CGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGT
ACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTT
TGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGG
GACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTT
CTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCA
AACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTG
AAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGC
GTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCG
CCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTC
TTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAA
GCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACT
TGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTC
AAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTA
AACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCG
TACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCG
CTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTG
GTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAA
CCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTT
ACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTAT
TTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATA
GCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCT
GGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAA
ACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGT
GGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTA
TTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGAC
CTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCAC
TGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTG
ATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCC
GGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGG
ATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGG
ACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTC
CCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGT
TTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 

 
Targeted Locus: 
TCTGAGGCAAACATTAAGCTTCTGGAACAGGTGGAACTAACACCCGCAAAGGCCCCTTAGTTCTTCCCCAAGAAAGTGGAGCAGAGGGGCTGGTGAGA
TGGCTCAGTGGGTAAGAGCACCTGACTGCTCTTCCAAAGGTCCGAAGTTCAAGTCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGAGATCT
GATGCCCTCTTCTGGTGCATCTGAAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATAAATCTTATAAAAAAAAAAAAAAGAAAGAAAGAA
AGAAAGAAAGTGGAGCAGAAAGGAAACAAAATCCCACACATTTAATCACCAGCCAGTGGCGTCTATGGCACTCAACTGTAGTCATGCTATTGTTGGGA
CTTTATGGTTAGGTTGAACCTGAGCTGCCCAATAACGGGGGCCACTTGCCACATGTAACCGACTGAATTAGAGAGCCTGAATTAGGCCATAGTGACCC
AAATGCTAGCATGAACCATACCTCAGCTTGGTAGGGAAGATTATCTTATGTGTGATGTGATGTGTGTTCCTTTGAGGGATAGCTCAGGACTTGGGTTTC
CCAGGGTCCCCTTCTCCTCCTTCCCCATCCCATAGCCCACAGTGACAAGGAGGAGAAAGGATCAGCATCTGCTGGGGGAGGGGGAATTCTAGGATGGC
AACTGAGGACCTCTGAGGACCTCAGGGTCAGTGTGTCTCTGCTAGCCATCAGACGGTTTGGGGAGATGAGGGAGCATGGCAGATGGTGGCTTCGAAGT
CCTAAGGCCTATTTCATACAGCCTGTGAGTTCAGAGACATGTGACAGGGGACCCTCTCTGTCCATGCCATCGTGGCTGTTGCTGTTATTTTCTTTCCAGT
GCCCAGAACTGTGCCTGGATGGCATAGGGCTTGACAAGAGGATTTTGAGTTTATGAGTCCAGTGACTGTGATACTCACAGAATCACCTCATGGTGTGTG
ATTAGCCTCACTCTGCAGAGGTGAAAACTGGTCGAAAGGCATTCAGGAAACCGAGGGCTGGAGTTCAGCTTGGTAGAGCACTCATCTAGTGTGCTGCA
CAAGTCCCTAGATTCAATCCTCTGCACGGCACAACTGAGAGGGACGGCACACACTGCAATCCCAGCACTTGGGAGATAGGAGTGGAAAGGTCAGGTG
TTCAAGGTCAGCCTTAGCTACCTGGGGAATTTGTGGCCAGCATTGGCTGCAGGTGACCCTGGCTTAATAAAACTTTTAAAGCTTTCTTGTGTCCCCAGCT
GAGCGGCACCAGCCAAGGCCCCGGCGCACAACTGGCAGGGTGCAGGATGCAGCTCTTGAAGTCCATATCCTAAGGCAATGTCCTTCTCTAGTCCCAAG
AACTTGAGTAAGGCTCTTGGGTCCCACAAGCTGAAAGAGAGATCCCAGCAAGAGGTTCGCACTCTGTGAAGCCAACCTCTTCCCTCCTTGTCCTTCCCT
GACTCTAAAGAGGCAAAGCCCAGGAGGACAAGGGGTGACTCAGACACTTCCTGTTTTCTTGGCCACAGTAACATCGAGATGGAAACCGCTTAGGCTGG
GGTTCATGGCCTAAGAGAGGGGGCTTGGAGAGAAGGTCAGAGTTGCAGAGCCAGCCTGCTCTGGGACAAGGTTGGAGCCAGCTGGGTGAAGCGGCAC
AGTGTGGTTTCCTGGCCTGGGTGACTGAAGACAAGCGTGGTTTGACGGGTGGCTAGATCAGCAAAGGAGAGAGGGCTTGGGCCAGCTTTTCTTGAAGT
GTAAGGGGTTTGTTTTGAGTCCTTGGGGATTGAAGGAGGGCCCAAGGTTCTGCCTTTATTCTTTGGTACAGGCAAATCAGACAGGCTGGGAGGTGACA
GGGAGGGGGTGGGGCCCTGCAAACCAAATCCTGGGTGACCAAGAGCTGGGATACATTATGACTGCCCTTCCATGTGACTTCAGAAAGCCCACATCAGC
TCTATCGCAGAGTGAAGCTCCCAAAGAGAGAAGGTTTATTTTGGCTCGTGGGTGTAGGGGTTTCTGTCCACAGCCAGCAGCCTCATTGTTTGAGGCCTC
TGTTGAGGACAACACACCCATCCGCTCTTCTCAGGACCCAGGAAGCAAAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGAAGAGGAAG
AGGAAGAGGAAGAGGAAGAGGAAGAGGAAGAGGAAGAAAGGACTGGAAAGATGGCTCAGTGGTTAAGAGCACTGGCTGCTCTTCCAGAGGTCCTGA



   

GTTCAATTCCCAGCACCCACATGGCAGCTCACAACTGTCTGTAATTTCAGTTCCAGTGGATCTAACACCCTCACACAGACATATATCAGGCAAAACACT
GATGCAAATTAAAAAAAAAAAATTAACAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAGAGAGGCTGGCAATGAAGCTCAG
TTGGTAGAGCACTTGCCTATCATGCACAGTGCCTTGGCTCCAATCCCGTGCATCCTGTAACTAGGCATGGTGGTACACACCAGGTATCACTTGGGAAGC
AGAGGCAGGAGTATCAGAAGTTCAAAGCCATTCTCACCTACATAGCAAATTCAAGGCCAGCATGGACTGCAAGAGACCTTTTCTAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGATTCCTGGGAGCTAAAGAGCACTTGAGGCCCTACCCTGAGGATCAAAGTTCAAATCTTAGCATCCT
GTCTGCTCTCTCTCTCTCTCTCTCTCAGCGCATGTCTCTCTCACACACACACACACATGCATGGAGTAAATAAATCTAAAAGAAGAACGCATAGATCTC
TGATGAAGGATAACTTGGCAGCATCTATGAAAACCACAGATTCCAGGGACTGGAGAGATGGCTCAGTCATTAAAAACACTTCTGTCTTTCCAAAAGAC
TCAAGTTCAACACTCACATTGGCATGCTATCCATAGCCTCTATTCTAACTCCAGGGGATCCAATGCCTCTTCTGGTCTTCATGGTCACCCACATGCACAC
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNCATGCCTGGAGCGTGTGTAATTTCTGATTGGATGAGGTGGGGTGGAGCAAGATAAGGTCAGCGCCGCAAGTATAGGAATAT
AGCCTTGCCCTAAGTAGAAGTTGTTGTTATAAGTAAAGCCGCAAGAAGGAGTAGAAGAAGCTGCTGGGGAAGAGAGCTGTAGGGGAAAAAGCCACAA
GTAAAGAAGTTGCTGTGTGAACCTGCCTTGGTGTCCGTGTTGTTCTTGTCTCTGCGGGCAGCGAGGACAGCGACAGCTCACAACCATCCATAACGAGAT
CTGATGTCCTCTTCTGGTGTATCTGAAGACAGCTACTCTGAAGACAGCTACAGTGTCTTATTTATAAAAATAAATAAATCTTTAAAAAAAAAAAGAGTT
GCCTTGGTCATGGTGTCTGTTCATAGCAGTAAAACCTTAACTAAGACTCTGACTATCTCTCTGTCTGTCTCTTCCTCTTTCCCTCCCTCCCCCTCCCTCCT
TTCTTCTCTCCCTTCCTTCCTTTCTTCCTTTCTTTCTCTTTTTCTTTTTTTGTTTGTAAGGGTTTCTCTCCCTGGCTGTCCTGGAACTCTCTTGTAGACCAGG
TTGGCTTCAAACTCACAGAGATCCACCTGACTCTGCCTCCCAAGTGCTGGGTTTAAAGGTGCATGCCACCACGACTGGCTGCCATTTCTTTTTGATAAG
AGCCTATTCATATTATTTTCCGGTGCAAATTTTAAAACTCTGTATTTTCAATATAGCTTTGTTGTTGCTTTGTTTTGAGCTAGGGTCTTGATATGTAGCTC
AGTCTGACCTCAAATTCAAGCTGTTCTTGCCTCAATTTCCCAGGTGCTAGGATTTAAGGTGTGTAAACCAGACTGAGCTTCAAAAATTGCTTTAAAAAA
ATTTTTTTTTATTGGACATGGTTTCTCCATGTAGCCCTGACTGTCCTGGAACTCATTCTGCAGACCAGGCTGGCCTCAAACTCAGAGATCTGCCTGCCTT
TGCTTCCCAAGTGCTGGAAATGAGGCGTGTGTCACCACCACTTGGCGGCTGGATTTTTTTTTTTTATAAGATTTGTTTTTTATGTATTTGTGTGTGTGTGT
GTGTGTGTGTGTATGTGTGTGTGTGTATGTGTGTGTGTGGTGTGTGTAGATGTACCTCTGCACACTCAGAGGACAGAAAGAAGAGGGCATCAGGTGGG
CTCTTCATCACTTGCCTCTTGTCTCTGAACCTCAGCAGACTTCCTATGTCTGAGGTTATGGGCATGTTCACAGACACCTGTTTGTTATGTGGTGCTGAGA
GCTGAACTCAGGACAGCTGAGCCATCTCTCCAGTACTCTGGGGGTTTGTCTTTGGTGTGTGTGGCTAAAAGGCTTCTTGACATTCGTTTTTCTTTATTTTA
TGTGTATGAATGTTTTTCCTGCAGGTGTGTCTGTAGAAGCCATAAAAGGGCATCAGATCTCCTGGAACTGGAGTTCCAGGAGGTTGTGAGAGGCTGTAT
GGGTGTCAGAACTGAAACCAAGTCTTCTGCAAGAGCATTCCGTGGTCTTACCCACTGGCCATCTCTCTAGCCTATTTGTTGGGTTTGTTAGGGAGAGTCT
GACAATTGTCAGCCTGCAACCTTCCCATCTTTGTCTCCCACGTGCTGACACTGCAGGTGTTGCTGCTGTACTCAGCCTCAGTATAGTTCTGAGATTGCTG
TATCTTAAGGAATGAAGTCTAATCCTAACTGTCTGTGATCCTTGGCCTTTCTGGGCCTCCATTTCTCTGTTTGGCACAAGGTGGGACCAGCTTTCCTCTTC
TGAGGTGACCTCAGTACAAATGAGAACCAAAGCAGCTCAGAACGTGGAAGCCACCAAGATATGACTATAGCTGGGAGCGGCTCTGGTAGACGCCTTA
GACACCAGAGCTCCCGCCCTCTCCAGAGGCCACACACCCCCTTCTAGACTAGGTTAACCTTGATGTGAGCTGTGGTTCCCTCCTGCCCTTGACCCACAC
AGAAGCCTGGAGGCTCAGGAGAACCAGTTCTGGAAACCAACACCACAGTGAGGGAAGCAGAGGCTTCCAAGTTTTTGGATTCCTGGTTGTGACTTCAC
GAAACTTTTGTTGTCACCACAAGCCAGCAGTGGCCACTTACTTTTCAAAATGGTGTCATGAATGTCATCTTCTGTGGAGCCCCAAGGGCCTCTTGCCAT
AGTGCCTCTTGTCTTTGTGCCTCTCTGAGGCATGGTAGGCCAGAACCCCAGCCCCCACCTCAGGCATGCTCCATGCTCAGGAACCACCCTTCTAGTTTGT
TCAAACACTCTGCTGCTGAGACAAAGGCAATAAACCCAATTCATTTGTTCATTCATTCATTCACTCAATTCATTCTTTTTTGTTTTGTTTTGGTTTGGTTT
TGGTTTTTTGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCAAATTTAGAAATCCGCCTGCCTCTGC
CTCCCGAGTGCTGGGATTAAAGGCGTGTGCCACCATGCCCGGCTTCAATTCATTCTTCATTCCTTAAATAGTATTGCCCTGGGTAAAACCTGGGTAATA
GTGAGGTTGGTCTCCGGTGGGTGTTCTGGAAGATGGACTCCCAAGACAAAGATGAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACACATCCAGGACTATACAGAGAAACCCTGTCTCA
AAAAACCAAAACAACAACAAAGAAGGAGCCAGGATGATGGCTTAAGGGTGGTTAAAAACGCAAACTACTTGTCCAGAGGACCTGAGTTCAGTTCCCA
GCACCACTGTTGGGCAGCTTATAACCACCTGTAACTCCAGCTCTACGAATCCAGTATCTTCTGGATGCCAAAGATACTTGCATTGACAGTATATTGCAT
ATGCACATAACATATACACACATACACATAACTTTAATATTATGCCATATCATTATATATATATACATATATATATATATATATATATATATGTGTGTGT
GTGTGTGTGTGTGTGTGTAATAGTATACATGCTAGATGCTAGTGTGCTAGTGTGGACTGTCCAATTCCAACCTTCCTGTGTGTTTGAACTTTCTTCCCTGT
GTATATATATATGGGGTTGTAGATGTGTATGTGGGTATGCATGTGTGTGTGCGAGTGTGGGTGTATAAGCATGTTGTCAACCTCAGGTTATTCTTCAGTT
GCCATCCATCTCATTTTGTTTTGTTTGAGACAGGGCCTCTCTCTGGAGCCTGGGCTTGCTTATCAGGCTAGGCTGGCTGCCCAGCAAGTTCTTGGGGTCC
TCCTGCCTCTGTCTCCCCAGGGCTGGGATTTCTAGCATACACCACCATACCCTGGTTTTAATGGGTACAGGTCCTCATGTTGACCAAGCTATACCCCCCA
CCCAGCCTTTCTTTTTCTTCCTTTGACAAGGTCTCACTATGTAGCCGAGGCTGACTTCAAACTTGTGACCCTTCGGCTTCAGCTTTCCGAATGCTGGGATT
ATAGGCATGAGCTGTGCCTAGCATAGAGGTCTTCAAAACAAACTATCAAGGGTTCTGTGAGATGAAACACTCCTGCAGAGTTCCTATCCACAGCCAGA
ATATACAAAACCCGAGCTGTGTGCTTGGAGCCAGAACTAACAGCTGCCCTTGAAAGTGGACAAGGAGAGTCTGGGCTACAAAGCAAGAGCCTATCTCA
AGAATAAAGATGGAAAAAAAAAAGACTCTGCAGTTTAGAGCATTGGCTGCTCCTTCTGGTCAATCCAGGTGCTGCTTTGATTCCCAGCACCCACAGGG
CAGCTCACAAGTGTCTGTAACTTCAGCTCTGGGGAAGCTAACACCCTCTCTTGTCCTCACAGTGGCCGGGCACACAAGTCATACAGACATAAATGCAG
GCAAAAATACCCATACAACTATAAAATGAAATGCTTAAAAAACATTTTTTGAGCTGGATGTTGGTGTCTCGTGTCTTTGATCCCAGCACTTGGAAGGCA
GAGGCAAGTTAATCTCTGCGTTTGAGGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNTATGATAGATAGATAGATAGATAGATAGATAGATATTTTTATCCGAGACAGTGCCTCCCTATGTAGTAGCCGTGGCTATCCTGAA
ACTCGCTCTGTAGACCAGGCTGGCCTCCATCTTACAGATCTGCCTGCCTCTGTCTCCTGAGTGCTGGGATTAAGTGTACAGCACCACCTGGTTTAAGAC
CTAATTTTAAATAAAGTTGCTTTTTGTTTTTTGGTTTTTGTTTTAATGGAGATCAGGCTTGGAACCTCTGAGACCTCAGCTGGTGAGGGCTGACCCAGTC
TACACTCCTCAGATGGAGAGGCACGGGCTGCCGCCAACAGAGGCATCAGTGCTTCCTCACATGTGGGGAGAGTCCTGACCATCACAGGCGGTGACGGT
CTCCTGGGCAGATTGCTGTGTGGCTCGGGGAGAGTAGTGCTTCCTGCCCCGCCCCCTCGCTGTTGGGGTCCATACACATTTTCACAGATGGGAGTCCAG
GCTTCGAGAGTCCAGAACTCCAGAGGTGCTGCGCTCCACCCAGAGCCCCCTGGAAAGTGGCAAGACTAGATTTTAGCCTAGACAATATGGCGGAACTG
CTGACAAGGTCCCTTCTGAAGACTTTTCTGTCTGCTGGGCATGACTGGATTTGGCACTTAGGTTCATCGTGGTGTTCGGTGTTCAACTGACTCCATGTGT
GGGTACTGGTCAATCTTGTCCTTGGGAGGTTGGCAGTCAGGATGAAGCATCGGGCCTAGTAGAATACTGAGGGAGGACTCCATGTGCTGACCTCCTTG
CCGTGCCCTCCACTTCTACACCGCCTAGGCCCCTGCACTGTCCCCTGGCCCTCCAACCCAACTCTGTACACAGCTCTCCACAAGCTCTGTCTCACACTGT
CCCTGGAGCCACCCCATGCGCTGACACTGTGACCTGACAAGCTGAGCCAGCCCCTTGTGTCCCTGCCAAGTCCCCTCTGCCAACTTCCAGGCTGTTCTG
ACCACCTTCCTTTCACCACAACATCGAAACCAACGTGCCTGGAAACACCTGCCACCTCTTCAATTATGCTACATTGTGTTTGCGTGTGCATGTGTACACA
CAAACACATACACACACACACTCCACATTGTACGTTAAGATCAGACAACAACTCTCAGGAGTTGGTTCTCTCCTACCACAGTGTGAGGCTTGGTGCTTG



   

AACTCAGGCTTGCTGGCAAGGGTGTTTGCCTGCTAAGCCATCTCAGGAGCCCTCCTGTGACCTCCTTATTTGGGGCGACTATTGCTACTTTTCCGTTTCC
CCCAGGAGAATTAGGTGCCAGGCTTTCACTGGGAAGAGCAAAGAGTTCCAGTGAGACCCCAAGTTCATCTTCAGGATCTGGACATGAGGTTTAGATAT
AAATAGAGAGCCAAAGGGGCTAGAAAGATGGATCCACCTTCTCACTCTCTTCTGGAGGTCCCAAACCCAGTACCCACATTGGGAGGCTCACAACTGCC
TATAACTCTAGCTTAGGGGAGTTCCAGACAATACCCAGTTCTGGCCTCTGCAGATACCCAAATACACAAGCACACAGGCACACACACATGCGTGTGTG
CCAAATAAATCTTTTTAAAAAGGATTATTTATTTTATGTATATGAGTACATTGTAGTTGTCTTTAGACACACAAAAAGAGGTCATTGGATCCCATTCCAG
ATGGTTATGAGCCACCATGTGGTTGCTGGGAAATTGAACTCAGGACCTCTTAACCTCTTAACCACTGAGCCGTCTCTCCAGCCTGCCAAATAAATATTT
AAGTAGAAGGTCATAGTTACATAGTTAAGGGCAATCCTGGTCAAGAGGAGACCCTTCCCACCTATGACCCATCACTGTCTCAGGTCCAGTTTCTCTTAA
CAAAATGGTCTTATCATTTCTCAGAACTGTGTGACATCTCTTTCTGGGAGACAAACTTTTTCTGACTGTCACTAGACTTCACAGGTCTGGGAGGGGCAC
GAGTATCTCTCTTTAGAATAATTTCACTCCTGCTGGGTCAGCATGGGTTCCCACATGGTGTGTGCTTGGGGACCGGTGGGGACCTGTGGTGTCATCGGA
TTGAGAGCCAGAGCTTTCACCTTGATGAGGGTTAGCATCACAGTCACAGAGTGCAGGCCGAGTCGGACCCTGACAGGACGGTCAGTGGATGCCAGCTT
CCCAGTCCCTTGCTGATGAGAATGAGGAAGAAGCTGGGGTTGGCAGGGCAAGAGTGCCTCTCAGTCTTTTGACACACGTTGTTGTCAGCCCAGCATGG
ACATCAGGAACTTTAACCCCTATGCAGACCTCAGACAGCCACCGGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTGTGTGGCAGGG
AGCAGCAAGGAGAGGCCCAGCTATCAGGCCTTCTCCCCTTCCAGCCAGAACCAGGCCTGGAGTCAGTGGGATGAAAGCCAGGCCTCTCCTCAGACCCC
AGGCAGCCCCATCATGCTGGGCTGACCAGCCTTTCCAACATAAACACGAGGCCCAGGCTCCTGGGTAGGGACATTTTTCAGAGATGACATCAGCTCTT
AAAGTGGTATGTTTCCTGCCACTGTCAACCTAGAACACAGCATGCCTAGAGCCCACTGGTTGGAAAGGGGGTACCACAGAAATAGCCCATGGGGGCTA
TGGTCACTAGGAGAGATGCCCAACGGCCCTCTCAGTTGTGAACATGACCTGAGCTGGCATTGCAGGAATAATACAAGGAAAGAGAAGAAGTCCTAGC
CCACCAGGTCCCCAAACACACCTGGGAGCCTGAAGATTCAGTCTCAGCCCCCAACTGGACCCCTTAGTGTGCAGGTATCTACCTTGCTGTTGTCTCTGG
ACACCAACCAGAGGGAGGGCCTGAAGGACTGCAGTCAATGGGGTGGAGTGGACCTGAAGGCTAGAGGTCATGTCTAGGAGGGACTACCTCAAAACAG
CTGTTTTGGGCTAGAGGAATATCTCTGTGGTTAAGAGCACTGGCTGCTTTTCCAGAGGACCTGGGATCAATTCCCAACACCCACATGGCAGCTAACAAC
TGTCTATAACTCAATTTCTAAGGTATCTGACATCCTCACATAGACATACATGCAGGCAAAACACCAATGCATGTAAAACATAAACCATTGCTGGGCGTG
GTGGCACACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGTGGAGCTCTGAGTTTGAGGCCAGCTTGGTCTACAAACTGAGTTCCAGGACAGCC
AAGGCTACACAGAGAAACCCTGTCTCGAAAAACCAAAAAAACAAAATAAAACAAAACAAAACAAACATAAACCATTAAAAAACGATTTAATAAAAG
CAGAGCTGAGGGGGAGGGTATAGGGAACTTTTGGGATAGCGTTTGAAACGTAAATGAAGAAAATATCTAATAAAAACTTGTTTTTGGAAAAAAAAAA
AAGAAGAAGGCAAAGCTGTTGCAACTCCCTCACTCAGACACTAGAACTAAATAAAGCAATCTGTGAAGGTTGTGGTTGTCCACCCAGTCAGTGTCTCA
GTGACGTGTTGGTGAGACAGAACACCTAAGGGGGGCGGGAAGGAGCAGGAAGTGGCTGGCCTCGGGCATCTGCAGTCAGGAAGCAGAGATGGGATG
GTGTTGCCCACATTCACTTCGGGTCTTCTGACACTGACCCTATATAGGTAATTCCTAACAGACACAGCCAAAGATTAGTCTCCATGTTGACTCTAAGAA
CTATCAAGTTGACAAGATTAACTAATCCACAGTGTTAGCCACTTTTTAAGTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCAC
TCAGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGTGTGCACCACCACTGCCTGCCAGTGTTAG
CCATTTTTATGGCAATTGTAAAATTCCGTTTTGCCCCACACTGTTGAGTGTTGACTTCTCTGACTCTAGGGATCTTGGGTGGAGGGGCAGGCATACCTCT
GTACCCCAGGGGAGCAGGGCTCTGAGAGGAGGCAGGGACAAGTTCAGCTGGTAACATGGAATTGCAGGCTGGAGGGCTGGGGATAGGCAGCTCTAGG
GGCTTCCCGAAGGTGGAGGAGGTGGCCTAGGGAACACTTGGAGAATGGATAGAAAAAGCCCAACCACAATGGGGGAAGGCCTGAGGCTGAGAGAGA
CGCATTCGGGGAGGCAAAGGAGGCTTCAGGCTGAGTGGATTATCAGGAGGGGAGGCGCCTCTGATGGAGGCTCTTTGCTAACAGAGCTGCTTTGGGAT
GGAACCAGGTGGGAGAATTGACTCACACAGTTTCACAGATAGCAATGGCAGAATGAGAAGCTGAGGAAAAGATGAGAAATCTGAGGAGAGGAGGCT
TATGTGGAAAACCCAACATCACCTTCTTGAGAGATCCCCCCCCACCCCCGTGGCAGCAAGAAAGGTACACTGAAACATTATCACCCCAAGTCCCAAGT
GGTCCCAAGTCCACACCCCCTCCTCAGGATGCCCAGGACTGTGCTGAAGGTTACATGTGAGGCCCAGAGGGAGCTGGGAGGACGAGGTCACCTCCCCC
GATGCCGCCCTTCTTCCTTGGGAAGGAGCCAGCTGGATGCCCAGGCCCAGTGCCAGGCTACTGCTGACTCCATTGCTTTTGGTCAGCTCAGCATTCTGG
CCTGTGCCCTCCCTGTGGAATTACTGAGACTCTTTGTTGGTGTCAGGCCACAGATCACACCCCTGACTAGAGGATTCCATGCCTGTAGGTTCTGCTTTGG
TGGGGAGTGTGGGGCCCAGGAGTCATTCAGAGAGACTGGTAACTGACAACAGTGGCCCTGGGGGTGTCGAGGGCTGAACACCATCTTGGGTAAGCTG
GTGGGCTTAATCAGAAAGGGGTTCCCAGTGGGAAGAGATCTCTTTCTGACAGCTAAGGACAGAGGGCCCTAGATAGGGAGAGCACCCCATACAGGCT
ACACAGTTGGGAGGTAAGAGGCTGAGGGGTGCTCTAGGTTTTGGGGTTCCCCCAGCAGACTGGCACTTTCTGAGGCAGAAGTAGGTTCCCCACTAGAT
AGGAGCTACTTGAGAGGTGTGGGCTGCATCATTCCAACACACCATGATCAGAATGGGAACCAGTTTGAAGTTGGGCCCATTGGCTCAGCTTCTGCACA
TTGTTTAATGCAGGGTCCCACACACAGCTGCTGTGTGCCCAAGCAAGCCGCTCTGTGGCCCCTTTCCTTTCCCTCCTGGCCTGTGTCCCTGAGCTGACAG
GGGCTCTTAGGCATGGAGGAAGGTGAGGTGTCGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGAC
TAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTA
TTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAG
GAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAAC
CCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGAT
AGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGC
CTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGAT
AAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCT
TTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGC
ACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGC
CCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGA
AAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGG
ACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATC
TGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTC
GCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGG
GTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTC
GAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTG
CGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCC
TCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGA
ACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTG
ACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGG
GAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCG
ACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTT
TCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGT
CAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGG
TGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACC
AGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGG
TGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCG
GAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGC
GTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTG
CACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGA



   

AGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCA
GCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCG
CTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACC
AGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCAC
ATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACA
CAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCA
GCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTA
TTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCA
AGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCA
GGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCC
AGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACG
CAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGC
AGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGC
GTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTT
GCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCG
CATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGA
TTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGA
CCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAA
GACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGC
CCTATAGGGTTCAGCAGGAGGGAGCCTGGTGTGAGGACTAACAGTGTCCAAAAAAACGGCCAGAGCCTAGAGTCTGACTCTGGTCAGAAAGATGTGG
TGAGTGGTTGTCTTAACTTATTTGTGCTGCTCTGACAGAATGCCACAGCCTGGTGAAGTTAAAATCATTATTAGCTTGTCTTAGTTCTAGGGACTGGCCT
GTGCTTCCAAAATGGTGTCTTGAACACTGCGTCCTCTAGGGGGCGCTGTGTCCCCACGAGGCAGAGGCAGAAGGGAGAAAGGCATGAACTAGCTATGT
CGGTTTTTTTTACTGGATCCTGTTCGTGTGGAGGGTTCATAACATCCATGGGGCTGGAGAGATGGCTCATTGGACCGTCTTCAGCACTCACATAAAAAG
CCAGGCATGGCGGGTAGGATGTGCCTGTAATCCTAGCATTTGGTGAGATGGCCATCCAACGTAGCAGAATCAAATCCCTGAGTTTCCGTCTCAAAAAT
AATCTGGAGAGTAATTAAAATACCTGAAGTTGCCGGGCGGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGGAGGCAGAGACAGGAGGATTTCTGAG
TTCAAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGAACAGCCAGGACTACACAGAGAAACCCTGTCTCGAAAAAAAACAACAACAAAACAAAAAAAC
TCAAAACCTGAAGTTGATTCAGCCCCCACTCTCGGTACATAGACACTTACAAAGCATTATCTGGGAGGCTATGCTGCTTGTAGTAAATGAAGAGTGGG
ATCCTAATGTTTCCCAGAACATTCGGCATAAGGAAAAAAATAGTCCTGTGTCTATGTATGCTGTTGGGTACTGAACCCAGGACCCTGTACTTGCTAGGC
AAGCCCTCTACCCCTGAGCTAAAGAAGCGTAAACGCGTTTGGACTCAGGTTTGGTGACACAGTGTATTCCCCCAGTTTTTTTCATTTCCTTTGTTTGAGG
CAGAACCTCTTGCCCTCGTCCATAGCCACCATGCCCAGCCATATACCAGAATGCTTCAGAAAATCGCTGTCAACATTCAGGCAGTTTTCCTTCCTTCACC
TGGGCCCCACAGAGGTCACAGCCAAGCCATTGGTATAACAGTCTGTGACCTGTACCAGTCGGTGCTGGGTCCAGAGGTCTGTGGAGGGGGAAGGAGA
AGGGAGGTACTACTCCGGGCACAGAAGGATAAAAGGAGGAGCCGGGAACCATGAAGGCTTCTGAGTGGGAGGGACTTGCTGTGGGGCGGGGCTAGA
GGCTGGAGGCGTGGCCTGAGACTTCCAGCTGCCAGCTACTGCAACTGGAAACTGGGTTGCAAAGCTACCAGTTAGCTGGGGCAGAGGACACAATAGG
CTTGCAGTTTTTCCACTATGGGCTTCTGCCATAGAGGTTTTTATTACCTCACACTAATAGCAGAGGCTCCAGGCAGTGCCTTGACTTCAGTAAGACCCTC
CGAATCCTCCCCAGCGCTCTCCTACCAGCGACAGGCCTCCTCCAGCTGTCACAATGAATATTCTAGACGTTCCCCAATATCACATCTCACCTGGGATCC
ACTCACCCAGACCTCAATCTTGCTAAGTACGTGAGGATGACCCTGAACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTAGATAAGATCTCAAAAAATCGTGG
CTGGAACTCACTTTGTAAACCAGGTTGGCCTCAAACTCAGAGATCCACCTGCCTCTGCCTCCCGAGTGCCGAGATTAAAGGCGTGCGCGACGGTTGCCA
GGCTACCCTGAATTTCTGATCCTCCTGCATCTACCTCCTGAGTGCTAGGCTGAGAGGCACGTGCCCCTAGGCCTGTCAGCTTCTTCCTAAGCAGGCATTT
CCAGCTTCCTCTGATCCCTCCAGTTAGGCTTAAAGGATGCTCCCTTGCAGCAGAGCCTCTGTGCTCCTCCCACACCCCCCTGTATCTTTGCTTCCATTCTT
TTTTTTTTTCTTTCTTTCTTTTTTTTTTTTTTTTTTTTTTGGTTTTTCCAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGAAACTCACTCTGTAGACCA
GGTTGGCCTCGAACTCAGAAATCCCTCTGCCTCTGCCTCCCGACTGCTGGGATTAAAGCCACCACAGCCGGCTCTTTGCTTCCATTCTTACATTATAGTC
ACCCATGCTTTACCCAGAGACTTTGCCAACCTACTCCATAGTCTCCCCAGGGCACCAGCCTCTCTCTCTGTTGACAGATGCTCCAGGTAGCATACGGCG
GGTGGCAGAATGTGAGTATGACCCGATACTTCAGTGACTATGCTGACCTATGCTTTGAGGTCTTTGGGGACCGAGTGAAGCATTGGCTCACATTCAGTG
ATCCTCGGGTAAGTAGAGCCTCTTCTTCATATGGGGAGACAGGGAGGTACCCTGCTGTCTCTCGCGATCCTGGGGTCCCCATTGCTGTCTCTGCAGACA
ATGGTAGAAAAAGGTTATGAGACCGGTCTCCACGCACCAGGCCTGAGGCTCCAGGGCACTGGCCTATATGTGGCTGCACACCATATCATTAAGGTAAG
GCCGGATCCTTCTTAGGCTCCAGGAGGGGTCATTGTCTCAGGGGTCACACTGATCCTCTACCACATCAGATATGCTCTCAGTGCCAGCCCACTTCGGCA
GAGGTTCTACAGTGGGTACTGTTTATGATCTTAGCAAGAGGATAGGGGACATTTGGAAACTTTATAAACTCAGTGAGGAATCACCGGTGAAGGGAAGG
GGGTACGGGGCAGTAGATAAGGCCAAACCCTGCAAGGATAGAAGGAAAAAACCAGAGGACGTGAAGAGCAGCGGGAAGGATCAGGGCAGTCACTGG
TCAAGGCCTGCGGTTTTGGAAGGAAGAGGGAGGAACAGTTTGGAAGCATCAAGGAAGCAAGGCAGAACCGGTCTTTTCCAGTTTAAGGTACCTGGGCT
GGGGAAGGGGGTTGGTCTCCGCTTGATGACTTACAGAGGAAATCTTCAGGGCTGCCAATTGGCTATCAGAGCGTGGGTGGGAAGAAGGAGTTCAGAG
AAGATGCTTAGCATATACGGAAGGCCAAAGGGGAGAAGAGACAGTGGCTTGCCTACAAGACACGGGTGGAGTGATGTTGGGGATGCAAAGTCTGGCG
GAACTTGTCCCAGTGGACACTTGGCTGGCAGGATAGACTATGGTGACACACTGACCTGCACTCATGCCTGGGAAGAGACTCACATTTCTCTTACTTTTT
TAAAAAACTGACTGGCCGGGCAGTGGTGGCACACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCAGATTTCAAGAGTTTGAGGCCAGCCTGG
TCTACAGAGTGAGTTCCAGGACAGCCAAGGCTACACAGAGAAACCGGTCTCAAAAACTAAAACAAAAACAAACAAACAAACAAAAAAATGAGATTTT
TTTTCAAAAAATTTTTTGAATTATTTATTTTTTTTATATGAGTACACTGTGGCTGTCTTCAGACATACCAGAAGAAGGCATTGGATCCCATTACAGATGG
TTGTGAGCTACCATGTGGTTGTAGGGAATTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAACCGCGGAGCCATCTCTCCAGCCCCCTGGAGA
TTTTTTTTTTTAAAGGAAATTTTTAAAAACACTCTTATGTATGGTGTCTGAGTGTTTTACCTGCATCTATGTAAGTGCAGCACATGCATGCAGTATTCTTG
TAGGCCAAGAAGAGGGAGATGGATCCCCTGGGATTGGAGTTATAGACGGTTGTGAGCCACCAGATGGGTGCTGGGAACTGAGCCAGGGTCCTCTGTG
GGAGCAGCCAGTGCTCTAACTGCTGAGCCATTGGCCCGGCCTCTGACTTAAGAGTTCTTTAGCTGAACAGTTAAAGGGCAGAGCAATCCATAAAAAAG
CATTATGAATGGTTAGGCTTTTGATACTGTTTCTGAAGGGACCCTGGCCAGCTTGAACCTGGTGAGCATGGCTCTGGCAGGCCTTGTCCTTTCCCCATCC
CCTCTGCCTTGCTAAAAAACCATTAGATTACATTCCTAAGACTAGCCTCCAAGGTCTATTCCCTTATTTGGCCATTTCCTCCTCCTGAGGCTGACTACTA
AGGTCCAGAGATCTAAGTATTAAAGTCCAGCAGTCAAAAGCCCCCTTTGGCTCACCTAATTAACATGACCAATTAAAATTAAACACCTCATTCTAACAA
GGGGTTTCCCCTTGTACCTTTATAAACTGCCATTAACCTATGTGCCACATCTTTGTCCTCTCTATCCAGATGCACTCCTTTGTCCTACCCCTGCCCTCTTT
CCCTTGTTCCCTTCCCCTTCTCTCTCATCCTCTCTCTCCTGTATTTGTCTCTTACTCCCTGACCTTTGTTCCTCTGAGGCAAACAAATCTCCTTTGTGCTGA
GAACTTGGTCTTGGGGCTCTGGAGCCGGTACTTTTACTAACAGTTTGTGCAGTGTTCCATATCACTGGTCAATTCCAGGTTTCCTCCTGTTTTTCTAGTTA
CTTACTAGTTAGTTAAAATGATAAGCATGGGACTGTATGAAATAGCCCAGTCTATAACGTGTTTGCTGTGCAAGTATGAGGACCCGAGTTCAATCCCTA
GATCCTAGGTGAGGAGGCTGGGGGTCTTAGTTAGGGTTGGTTACCGTTTGTCTTAGTCACTGTCCCAGTGCTGTGAAGAGACACCTTGACCACAGCAAC
TCTTATAAAGGAAAGCATTGAACTCGGGGCTTGCCTAAAGTTTTAGAGGTTTAGTCATGGCAGGGAATGTAGCAGCCCGCATGGTGCTGGAGAAGTAG
TTGAGAGCTACATCCAGATCCACAGATAAAGAGAGAGGCAGAGATAAAGGAGAAGGGGGGAGAAGAAAGGGGAAAGAGCAGAAAAAGGAAGGCCG
GGGAAGAGGAGAAGGGAGAGAAGGGAGGAATGGGGAAAGGGAGAGAGAGATGCATATGCACGCACACACACACACACACACACACACACACACAC
AAAGAGACACAGAGACAGAGAGGAGAAGGGAGAGGAGGGGAGAGAAGAGGGGAGAGACTGGGCCTGGCATGGACTTTTGAAATCTCAAAGCCCACT



   

GATAGTGACACACCTCCTTCACCAAGGCCACTCCATTATAATCCTGCTCCACTCCCTGGTGACTAAGCATTCCAATGTGAGCCAAGGGGAGGTAGGCAT
TCTTTTTTTGTTTGTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACTAGGCTGGCCTTGAACTCAGAAATCCAC
CTGCCTCTGGCACGAGGTGGGCATTCTTATTCAAAGCACCATACTATTGCTGTGATAAAACACCAGGACCAAAAGCAACTTAAGCAGGGCAGGAACCT
GGTGGCAGGAGCTGATGCAGAGGCCATGAAGAGGTGCTACTTACTGGCTTGCTTCCCATGGCTTGCTCAGTCTGCTTTCCTACAGAACCTAGGACTACC
ACCTTACAGGTGGCCCCACTCACAGTGGGCCAGGCCCTCCCTCACCAATCACTAATTAAAATGCCCTGCAGGCTTGCCTAAACTGGCTCTCAGGGAAAC
CTTTTCTCAGCTGAGGTTCCCTCCTCTCTGATGACAGCAGCTGGTGTCAAGTTGACAGAAAGCTAGCCAGGACCCTGGGTGTGGTGAAGCATGCTTGTA
ACTCTAGCACTGTGGCGGCTGGCACAAGGAGGATTCTTGGAGCCTGCTGGCTGGAATACAGCCTAATGGGAGACCAAGGTGGACGGCTCATGAGGAA
CAACACTCAAGACTGACCGCTGGCCTTCACACACATATATACATACATACACACACACACACACATACACACTCGCTCAAAGCAGAAAAAACACTCAG
AGACAAAGGCTTTCTGGGAGTGACAAGCAACCCTTGCAGCCTGAAATATTTGGATTTTCACAAGAATGAGTCTGGAACTTTAGCGAATGTCAGATAAA
ACATGCGTTTTTTGTTTTTTTTAAACACAGGTTGCAGTTGGGGTGGGTGGGTGGGTGGGGGGTAACACCCCAGTAATCCAGCATTGGGGAAGGTGGAGC
CAGGAGGACTAAGACTCCAAAGCCAGCATTCAGTACAGGGCAAGCGTGAGGACAGTCAAGATTCCATGCCTCAAAACAAAACAAACCGCACAGGTTG
CTGCCCTCCCCCCCCCCCCGCCCCCTCTCAGATCCTGCTTCGACAGGTCCTCCGGAGGCGCCTCATGAGCTCACACTTCCATGTCCTCGGAAGCACTGCC
ACCTTTCCCGGGACCTGCAGGAACAATTTAGAGACAGCAGACGGTGGGCTAGGGGATCGTTCAGTTGGAAGAGCACTTATTTGGCATGTGCACACCCC
CAGGCGTTAGTCCCTAGTGTGGGAGGGGGAAGCAATAGCGGTAACCCACAAACTGGCCTCTGCCGCATTGAGAGATGCTTCCTCCACAGTAAAGGAGA
AGCCGTGCTTCTGGAAGTCAGAGGGAGGGGGTCGGGTCTGTGGTATTTGAGTCTGGATTCAAGAACATGGGAAGTTTGAAGTTGGAGCGCTAGAGTTT
GAAAGGCAAGAAAGGCCACTCCCTGGAGACCAAGACGGCTCAGCAAGTGGGTAGATGCTTGCTTTTGAGACTGACTTGAGCTCAATTTGTGGTAATGG
TGGAAGGGGAGAATCTATTCCGCAAGTTGTCCTCTGCCACCACCCGCCCCTACTGCACACATAAATAAACAAACGAAGGGAAGAAGGAAACGGAGGC
AGGGCGATGGATGAGCTGGGTCCATTCATGGATTCCTTCTTTCAGGCCCACGCCCAGGCTTGGCATTCTTATAATAACACGTGGCGCAGCAAACAGCAC
GGTGAGCTGGGACCCTCAGGCTCAGACCCTTACCCAGAGGAGCCATATCCTGCCTCTCCCTACCCTGACTTTCTTCCTTTAAGGCCTAGTAGGGATCTC
ACTGAACTGTGACTGGGGGGAACCTGTGGACATCGACAACCCCGACGATATTGAGGCTGCTGAGCGATACCTACAGTTCTGTCTCGGTTGGTTTGCCAA
CCCTATTTACGCTGGTGACTACCCCCAAGTCATGAAAGACCACATTGGTGAGCTGAGTCATGTTTTTGTTTTTTATTTTAACTTCTTTTGGCATGCATGTT
CATGTATGTGCAGGTATATGTGTTCAAGTGTGCATACACATGTATGCAGTATGTATGCACATGCATGTGAAAATCAGAGGACAATCTCCTTAGCTGGTC
CTCTGTCATCAACCACCTTGTGTTTTGAGGCAGAGTCTCTCTCCTGGGGTGGAGCTTGCCCAGTAGGCAGAGCTAACTGGCCAGTGAGCTACAGGAATC
CACCTGACTTTGCCTTTTTAGTGCTGGGATTCAAGTATGTGCCACCATGCTCAGTTAGTGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACATGC
CAAGGCACAAGTGTGGAAGTCCTAGAGTTGGGATCCAGGAGGTGAACTCAGGTTGACAGGTTTGCACATCAAACATCTTTATCTGCTGAGCCATCCCA
ACAGCCCACACTCTGATCTTTTTGTTTTATAAACAAGGGGCTGGGGCTGGTGAGATGGCTCAGTGGTTAAGAGCACTGACTGTTCTTCCAGAGGTCCTG
AGTTCAAATCCCAGCAACCACATGGTGGCTCATAACCACCTGTAATGAGATCTGACACCTTCTTCTGGTGTGTCTGAAGACAGCTAGAATGTACTTATG
TATAATAATAAATAAATCTTTAAAAAAAACAAAACAAAACAAGGGGCTGGGGAGTCAGGTCCTCACGCTTACAAGGCAAGCTTTTACCAGTAGAGCTA
TTTCCCCAGCCCTGAACTTTTAAAAACAGCACATATTTATTGGGCTGTGTGATGTACACAGATGTTTCTGTCAGGTTAGACAGATGTTTATCATTGCTTT
ATGATGAAATTTCTGGAGCCCCTTCTTATTACCCACAATTGCTCTGCAGGCAACTGCATGGCCAGAGCCTCCTGCCCCTATTAACAGCGACTTCACAGT
CCCTAAAGGGCCTTTGGGACAGAAGCTCCAGGTTTAATTCCGGGAGTTCTCCTGACTCTGAAACTAGAGTGATAGGGTGGGGTGGGGGTAGGGGTAGG
ATGGGGATGGGAGTGAGGTGGGGTGAGGGTGGGAGGCTGTCTTCTTACTTCAGCATCCTTAGTCACCAGAAAAATGTAAACTACAACAGCTTTGAGAT
TCCATCTCATTTAAAGTCAGAATGGCTATCAAGAAAACAGAGGAGAGCCTTCATTCACTGCCAACGGCAGTAAAAACTGGTACAGCCACTATGCAAAT
CCATGTGCTTTCCTCAAAAACAATACAAAATTTAAAAACAACTAAAAATAAGGCCGGAGAGATGGCTCAGTGAGTAAAAGGCACTTGCTACCCAAACT
TGATGACCTAAAATGAATTCCATTTCCCGGGACTTACATGGTGGGAGGAGAGAACAGATTCCTTCCGGTTGTCATTACTCTTGTAGTTCATATAAGTCA
GAATTAGAAAGATAAACGTGCATGTTTTCTCTCAAAGGAATAATTTAAATTTAAGTGGTATATGTTTATGTGCTTTTAGGAGGATGCTTCAAGAATGGA
GGAAGACAGCCGGGCGTGGTGGCTCACGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTACAAGGCCAGCCTGGTCTACATA
GTGAGCTCCAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTCAAAAAACCAAAAAAAAAAAAAAAAAAAAATGGAGGAAGACACCTTTTCCTCTC
TCTCCCCGTTTTCTTTGGTTTCTCTCTCTCTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGGGCGTGGTGGCTC
ACCCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCGAGCCCAGCATGGTCTCCAAAGTGAGTTCCAGAACAGCCAGGGCTA
TACAGAGAACCCCTGTCTTGATCCCCCCTTCAAAAAAAAAAAAAAAAAAAAAAAAAAGACGTAAAGACTTGCACATCGTGCCCAGCAAGGGAGAGAG
CTCTTAAATGAGCAGGAAGGGAGAGCGAGAGAGAGAGAGTACAAGAATACTTATGGAGTGGGGAACCAACAGGAGAGAGGACAAATAAGGCCAGAG
CATAACACCCGTGTACAGAAAAACTATCACTATTACTTTGTATGCTAACTTAAAAAAAATTTCAAACCTTCAGTGTGACTGGATTTAGCCATATTTTAG
CATTTTAACCTATCTGGAAGTAAAGGGAACAATGCCCAATGGTTTTTCTAGTTACTGAACTTGACTGACAGCAATAACATGCTGATGTTTTAAGAATAT
TAATAATTCAAACCTTTTATTCCTTTAATTCCAGCCAATAGTCTCCCTGCAAATGATTTTTTAAAAATGTATATTAGTGCTCTATCCGCATGTATGCCTGA
ATGTCAGAAGAGGGCATCAGATTCCATTACAGATGGTTGAGAGCCACCATGTGGTTGTCAAGAATTGAACTCAGGACCTCTGGAAGAGCAGACAGTGC
TCTTAAACTGCTGAGCCATCTCTCCAGCCCACTCCCTCCCCTGTAAATGATCTTGTTGTCCTATTAGATCACTGCTTGTTTGCCAGAGTATGTAGCTGAT
GTTATCGTCAGTGGCCTACATCTTTTATTCTGTAAACATAT 

 
 


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




