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Genentech ID: UNQ294 Date of Submission:  7.29.2004 

Lexicon Contract Name: DNA219 Mutation Type:   Standard Knock out  

LexVision Name: MEM779N1   Conditional  

Reference accessions:  
NM_145581 
ENSMUST00000012798 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) KOS-30     
     Target Vector  DNA DNA219-30-TV     

   Targeted ES Cell DNA 1G1     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 9+10 11+12 

Restriction Enzyme for Genomic Digest: AseI ApaI 

Predicted Wild-type Band (kb): 10.7 kb 10.1 kb 

Predicted Mutant Band (kb): 14.7 kb 12.8 kb 

Probe Size: 227 bp 111 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: DNA219-1 5’ Primer Name: Neo3A 

3’ Primer Name: DNA219-2 3’ Primer Name: DNA219-5 

Predicted Wild-type Band (bp): 176 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 275 bp 
 

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

Predicted Wild-type Band (bp):  Predicted Wild-type Band (bp):  

Predicted mutant band (bp)  Predicted mutant band (bp)  
 

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA219-9  5’ – GGGCTAATTCCATCTTCTGAGGG 
DNA219-10 5’ – GAAGCCCATCTAGCCATTCTGG 
DNA219-11 5’ – CAGGATCCTTTGCCTATCGTTG 
DNA219-12 5’ – GAGGAGGAGTGCTGATAGGGAC 
 
 
 
PCR Genotyping 
DNA219-1 5’ – TGCCTCCCATGATGATACACATG 
DNA219-2 5’ – GTCACAGGCTTCAATGTCACAGG 
DNA219-5 5’ – GGGGAGACTGCAGTATATGAG 
Neo3A  5’ –GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
TGGACTAGGTTAGTAGGACGACTTCTCAGTCCTGTGACATTGAAGCCTGTGACCCTCACCCCAGGGATCCACTTCAAACTGATCAAGTTTTCTTTCTCTG
GCCACCCACAGGAACCTAGAGCCTTTCACTGTGTGATGCGGTGGGCATGGCTGCTGCCCCTGCTGTGGGCAGGTGAGTGGGAACAGGGACCGGGCTAG
TGGGACAGGACCAAGATAACCCTCATTTCTTTGCAGGGTGCCTGGCTACGGACGGTTATTCGCTCTCAGTGACTGGTTCAGTGACAGTGCAGGAGGGCC
TGTGCGTCTTTGTAGCCTGCCAAGTCCAGTACCCCAATTCCAAAGGTCCTGTCTTTGGCTACTGGTTCCGGGAGGGGGCCAATATATTCAGCGGCTCTCC
AGTGGCTACAAATGACCCACAGCGATCAGTACTGAAGGAAGCTCAAGGTCGATTCTATCTCATGGGGAAGGAAAATAGTCATAATTGCTCCCTGGACA
TCAGAGATGCACAGAAAATCGACACAGGGACGTACTTCTTCAGATTGGATGGTTCTGTGAAATACAGTTTTCAGAAGTCAATGCTCTCTGTGCTTGTGA
TAGGTAAGTGAAGAGGGGATATGTGGAGGTCCTTGTTCTAAAAGCCTTTGGGTGCCCTGGAGACCGCATAATGAGGTTGGTTGGGAGAGAAGCCTGGC
TTGAAATAGGGTCATACATAGTGATCCCCAGCACATCTTGTGTCTCTATTTCTCTCTGTCCAGCTCTGACTGAGGTCCCTAACATCCAAGTCACATCTAC
CCTGGTGTCTGGCAATTCTACCAAACTGCTCTGTTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCCATCTTTTCCTGGATGTCATCTGCCCTCACT
TCCCTGGGCCACAGGACCACCCTCTCCTCAGAGCTGAACCTCACACCCAGGCCTCAGGACAATGGCACCAACCTCACCTGCCAGGTGAACTTACCTGG
CACTGGTGTTACTGTGGAGAGGACTCAACAGCTCAGTGTCATCTGTGAGTGTCCAGACCTGGGTCTCTGGGGAGGGGAGATTAGGGGTGTGGGATGGA
GGGGTTAGAACTGGGTGATGGTTCCTGAATGCTAAGACTGTGGGAGGAGAAAAGACCAATGGGGTGGAATACCTGCAGCCATCTTTCCTCTGAAAGCA
AACAACCATATGTGTCTATGCAGATGCTCCACAGAAGATGACCATCAGGGTGTCCTGGGGAGATGACACAGGTAGAGTCAAATTTCTCCTCCCT 

 
 
Genomic Locus: (the deleted sequence represents nt 10018 – 11297  in the sequence below; pKOS-30 used to generate the target 
vector represents nt 2549 – 13039  in the sequence below.) 
GATTTATTATAGACAGGTGCCACATTTATGTAGACACAATATATTGTCTTTACAGTATCCCACGCCTTATGTGTTCCTGCAGAGCATGTCACACCTTAGC
ACATCCCATAAGGAAATCAGGCCCATGGGCAAGAAATGTCCTGTCATGGGAGGAGGAGATCAAACGTGGCAAGACGATAGAACCATCCTGCATGGTT
AGGCCTGGTGCACGGGGTGACACAGGCTTCTTCTGGTGGCCCATCCTTTGCTTTTCCTTTCCCCTCCTGTCCTCTCTGCAGCCCCACCTCACAGTCTCAC
CACTCACACTGTGGATTTTGCCCTTTACAGCCAGCCCTCCATGAATGGTTTCCTTATAGGATGACCCCAAGTCAGCTTGCTCAGGCTCAGGTGACAAAG
ACCATCACACTAAGTAATTTAAACCATGGATTTGCTTTTCTAAGCTTTGAGGCTGGAAGTTCTCTTCTTGGGACACACTCATATTGGATTAGGGCAATGC
TAATGTCCTTGCTATAACGGAATATCTTCTATATATCATCTCTCCAGACACAGTCACATTCTGAGGTGCTAGAAGGCTAGGACTTTCAGCACATGAACTT
GAAGATGCATTGATGCATCCCACAATGCTCTAGGAGGTTATGGATTTGATTTTGCCCTTTCTCCAAGGAGGGCAGTGTGCTTTAGGGGACCTAGTCTAT
ACCAGTAGCCTCTGTGTCCTGACCTCCTTACTGTGAGACCACAAACAAGGAAGCCATTGGCACATGTGGGCCATAAGGACATGTTTGATGTGGGTAAG
ACTCAGAATGACCTCTGAGAATGGGCAGACTAGCCCATGTGCCCTCTGGGGTATGTTGAGGACACAACATGACAGTGTCTACAGAAAGTGTTGTCCTTT
ATCATCTCATTGGAATCTCCTCAGACTGAGGGTTTGGACTGTAGTCAATGCTGTTTGAAAAATGAGAAAAGGGACTTGGAGGGGACATTGGCCAAGAC
AATCTGCCACCTGAACCCCAACTTTCTGCAACTCAATTCCTCTTCTGTTGCTTCCAATTCTTCTGTTGCTCCATATGCCAGTCTCTTGGCACCTGCTTCAA
GTGGTCCACATCAGGGCCACCTAGAGAAAAGCCATAAGTAGGTTAGGAAGACCCCACGGGGGGCCACATCCTCATGAAGCCACCAAAGTTCTTGTCTA
TCCATCTAACTAAATTATTGGGGATTCTCATAAGCCCCTATATGAATTTTCCCACATCTCATTCCTTCTTTTGAAAAAAGATTTATTTCTTTATTTTACGT
ATATGAGTACACCATTGCTCTCTTCAGACACACCTGAAGAGGGCATCAGACCCCATTGCAGATGGCTGTGAGCCACCATGTGGTTGCTGGGAATTGAA
CTCAGGACCTCCTCTGAAAGAGCAGTCAGTGCTTTTAACCACTGAGCCATCTCCCCAGCCCCTGCATCTCATTCCTTAAAGAGTCTCTTCGTATCTAAAC
TGCCCACAGAGTACATGTTGCATTCATTCACATTCTCCCTTGTTTATTAATTCATTCATACCCACATCCCGTCATCCTAGGGGAACCTTTTTTGCTCCCCC
CACCTCCCGCCACGGTTTCTTTGTAAGCTTCTCCTGAGTCCTGCCCCTGAGCAGGCTGACCATCAGAATATCTCTATAAGCTGTGGGTGGCTACACAGG
ACATTAGTGACAGTGGAGTGGGAGGAAGCCACAGATAGGATTCAGGGGTTGAAGTTAGGTTCTCCTCTCTTAGTATGACCCCTATGGAACACTCCCCC
GCCCCACTCCCACACCATGGAACATTTGCTCTCCAAGAGCCTTAACAGATCAGGTGACACGTGGGTGGGAAGTTCCTCTTCTGTGGTCACTCAGTTCTG
TGATCTCATTCCTGGGGATTCTTGTGATACCAAAACCTGGCACTATCAGTCACAACAACCTGCCTCTAAGTGCTCAACTCGCCTTCTCTGCTCACTTGTC
GGACCTCAGTGCCTACCATTGTGTTATGCTGTGGCTTCTGGTGCTGCCGCTTGTGGTGTAGACAGGAGCTGGCCAGACACACTTGCAGGGTCCCTGGTT
CAGGATCTGGGATACCATCTGATGAGGCCTAAGTCAGTGACAGTCAAGGAGGGAGGTCCTGTGTGTCCTTGTGTCCTGGAATGTCTTCTACCCACTTTT
GGACTTCTACCCCCCTGTCTTTGGATAATAGTTCCAGAAAGGGTTCAATAAAGATCATAACGCTCCAGTGGCCACAAATGACACCAAACAGCGGACAC
CAAGACACCAAGAAAGCAATCCAGGGCTAATTCCATCTTCTGAGGGACCTACAGAAACATAATTGCTCCCTACTCATCAAAGATATAAAGAAAAGTGA
CACAGGCATGTACTCCTCCAGGGTACATGGAATGGAAATTATTCTGTGAGATATAAATACAGAGAAATCCAGCTCTCTGTGAGTGTGCCTTGGGGAGC
AGTGAGATCACCTTTAAAATCTTGAGGGTCCTCCAGAATGGCTAGATGGGCTTCTGTGATCCTCTTGTGGGGATCCTATGAGACAGATGCTGGGGCTAC
TTGAGGGAACATTGCCATCTTGGGGCAGAGTCTCCTCTGTTGGAATAATCTTTTTTTGTTTGTTTGTTAGTTCTGTACTGGCAGACAGGTAAGTGTTGGC
GGGATTTTGGTATTGTCATTTCTATGGTCCATCACAGGTTTTTCTATTATGTAAATATTCATCCGGCCTCACCTGCCCAGAAGGAAATCTAGAGAGGTAT
CAGAGGTTGTTTTGATGCTAATTGGTTGTAATGGAGATCTGAGGGATAATAGCTCTGTCAGGAAGAAGGGGGATGGGGCTTCCAGGCAGAGACTGACA
CAGGAGAAGAAAGTCCTTTAAGTTAAAGCTGGGAGACTGCCCAAGCAAAAGGCCTTTAAGCTATATTAAAAGTCTCTGTGTCGTTACTTATTCCACTTG
TGGGTCTGAAAAAGTCCCTTTATATTCTCCTCTGTGGTGCTTTTGGGGTCTCCACTATAGCTTATGTCCCTGTCTCTCTTCTATAGCTCTTTCACATACCC
CTGACATTCACATTTCAGGGGCCCCCAAGACTCTCTGTCCTAGCAACCTTACCTATTCCGCATCCTGAGCCTGTGAGAGGGGGACGCCCCTCCCCAACC
TTCTCCTAGATGTCAGATGTCCTCACCTTTCGGGGGGCCTAAGACCACCCTCTTCTCAGTGCCCAGACCCCAGCACCATGGCACCAACTTCACCTGTCTG
GTGACCTTCCCTGTAGCTGGTGTGACTGGAGAGGGTCATCCAGCTCAATGTTACCAGTGAGTGAATCTAGAACATCTAGTTCTTCAGAGTATGAGAGGA
CTAGAAGGTAGGGTTGGAGAACCGTGTGATGACTGAGTCCTAGAATACTAGCTGACTAGGAGCCGAGTAAGAACACAGGACCCGTGCCTCTGTGAGTG
TGATTCCTCAGAGATGGTGTCAGAGTGTTGGCTTGCCTCACCTTTATTCCAAGTGAAGAGAGAACTCCCTTTGCTGACATCATGTTATGCAGAACCTCA
ATGAGTCCCTCTCAGGAGCTGACCCAGCAAGACCACCTCCCTCGTGAAGCTGGTGTCACAACCCTGCTTGCAATCCATGTGAGCCTCAGCTCTGGGTCT
CCAGCATGGAACTGGAGGGATGGTAAGAAGGTATGGCCAGGGTATGTGAGAATCCGGGCAGCAGCCACTTAACAAGTATGGGTGTATTCTGGGTGTCC
AGAAGAGGTCCTTGGTATAGCTGCATCATCAGGGCCACTGGCTGACCTGCCAGGGTCACATGTGCAAAGACCATGCAATGAATGAGCCTTAGTCTGAA
CAAAGCAGGCTAAAAGAGTGAAGAAAGAAGTCAGGACAGTAATGATAATAAACTTCATTCACCCTCCTTCCAGGCTAGTATCTTGGGTGAATGATATA
GGTGTCCCAGGACCCTATCATGCCTCAGGAAGTGGCCTGTGCTAGTCTATGCTGGTGCTTCATTCCGTAGTCCAGATCTATGTGTGTCACCTGCTCCCTT
GACTCTCTTCAGGCACAGCAAGGTTTTCCAATCATGAAACAGTGACCAGGTTCCCAGGAGAAATGTGCGTGCGGGGTTACACGAAGTCACATAGGGTG
AAACCTGGGCTTATCATCAGTCTGCTTATATGTGGAGACAGAGTGGACTAGACACTTGGGTGCGGAGTTTATGAGGAGAAAATGGATGCGACAAAGTT
GACCGTCTCTGCTGATTGGAACAGTTACTGATGATTCAAGCTGGCTCTGAGATTCAGGTTGTCTGTACTCCCCTGGGACCTGGGACTGTGAGGTAAAAG
TATAGAAGTCCTAGACGGTTAGAGCTCCCTGAAGGATGTATCTGGGTTGGGCATTGGATGTTTGCAGTGGAAAGGCACATGCATAGGTGGATCCTTCA
CGGACTAGAGGATGTGCTCTGTCCCTCTGTCTCTGTCTCTCTCTCTCCCCCTTCCCGTCTCCTCTCCCTTCCACTCCCTCTCAGAGAAGTACCATTTCTAC
AATCTTCAGGAGCCTGGACCAGAACATCACAGACAGGGTCAGTACATCCCTGAGCATGCCTCTCTTAGTAAGTTACTTTTTCTGTGATTGTGATTAAAC
ACTTACCAAAAGCAACTTGAGGAAGTTTATTTCAGCTTCCACCTCCCAGGTCACTGACCTTCCCTGAAGGAAGGTCAAAGCAGGAGCTAGCTTCATTTG
TTTACTTCCTCCAGCTTGCTCAGCTTTCTTTTGTATTTATCCTAGATCCACCAGTGTAAGAGAAGGGGTGGAGTGGGGGCTGGAGTTTGTACAGTATACA
CCCAGACACCAAACCCTCAGCACAAAGACATTACCCTGGAGGGAAACGGGGGTTGGGGAGGCTGCCTCTGGATTGGGCAAAAGCAATCAGCAAAAAG
CAGCCTTTTTTCGCGCACACGTGGTGTGTGTGTGTTGCTGTTGTTGTTTGTTTTTGTTTCTATTTTTGTTTTTGTAAGAGTGGTTTTTTTTTTTTTTTTTTTTT
TTTTAGGAGAAAGGGGGAAGTCTGGGCTAGGGTAAGTTCTCATTGGACAGGTTAGCCAGAGTAGCCAAATAATGAATTTTGATTGCTGGACCTTTGTAT
CTAGTCTCAGGAATGAGTCAGTGGCTAAATAAGGGAATGGGCCTTGGGAACTAGCTTTAGGAATGCAAGGGCAAAACCTGTCAGTGCCATGTGTTTGC
AAAGCTGGGACCTGTTAGAGAGCCCTTCAACCTGCCTAAGGGTGGCGCTGCCCACAGTGAGGTAGGCCCTCCTCCATTAGTTAACAATCAGAAATGAC
ACCCTCCCCCAACACATACCCCTTGGCCAATCTGATGGAAGCAATTCTCAACTGGGGTTTGTTCTCTGTCTCTGTCTCTCCCCTCTCCCTCTCAGAGAAT



   

CACCATTTCTACAGGTGTGTCAAGATGATAATCAAGATTAGCCATCACACTGGGATCCAGCCCTCTGCATCCTTGTCCTCTACCTTTTCATCCTCTGTAA
GGTGCTCCAGATCATGTCTGTGCCATATACTTTGCAGTTAATACTCAGGAAGTCAGGCAAGAGGCTTGTAGCTTCTAGGCCAGCTGAGGCTACACAGTG
AGGTCTTGTCTCTAAAACAACACTCTAGGTTCCCATTGATGGATCTGGGTGGGAGCTCAGACTCTGAATAAATCTTTATGCTCAATCAGCAGCCTTCCT
GAGAGTGTTGAGCCAAATCTCCACCTCAGAGATGTTGCAGATATCAAAGACTCCATAGATGTCTCCGTCGCCAAATGATCATAGAAGTCAGGGATGAT
ACTAGGGTGGTCTCTCTGAGTGACTTAAAGAATGAAGTTGTCAGAGACTACCTTGGTCAGCCCCGCAAGTGAGTCACCATCACTCTGGTTCCTCCATGA
ATGAGGAGCTTCTGACACACTCAAGAAGAGATGAAGAGTACACATCCATATCTGGAGGCAAAGGACCGTTCCACATGGTACGGAATTTGGATATTCTC
CAGCTTTAGACCCAAAAGTGGAGAAAAACCACACATCAAAGAAGAGCCGCAGAGAACGCCCCAAACCCTCCACCACTCAGAGTCAGGAAGATAAGGC
AGCAGAAGCAAAAGCCCTGGGAGCAGAGCCACTAAGCAGAGCTACTGATGAGGATGGTGCCGAGCTAGGGCCTTTGGTCACAGGTGATTGATAAATT
ATTTCTCCTCCAGTGAAATGAGCCAATTCAAGCCAGATTAGATTATATTAAATGCAGATTTATTGGGAAGCTGCTCTTGAGTGAGTTCACTGGCCCCAA
GGACTGAGGGCAGGGAAGACACTACGGAGAGGGGAGCAGGAAAGGGGAAAAGAAAGAGCATATTCATGGTCACAGAGAGAAGGAGGAGGAGGAGG
GGAAGGAGGGGGAGGAGGAGGAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCAAAATGTCCAGATTCTATAGGGCGGAGCC
TCTGAGATATGAGCAGCCCAGCCTGGGGCTGGAAAGTTCAGGATTGAGGGCAGGGTGTGCCAAGTAGGGACTGAGGGATGCTGGGAGAACCTGGAGG
CCAGATCTGTTTTGATGTGTAAATTATGCACCCCAGTCCCTTGTCCTGGGGTCCAAAACCAAACAGTGATGAGAAGTGAAAGAGGAGAGTGAATGTTT
CAGATGCTGACAGGTGCAGGAGGTGCTGGTGGGCTTGGGGTAGGGGATGATGCTGGGATTCAAGTGAGCCGACCAAGCTGATCTTGACACCAGCAGG
TCTGGGGAGAAAATCTTGTGGGATGGCTGAGCATTGGAGAAAGATGGTTCAGAGATTAAGAGCACTTGCTACTCTTGAACAGGTCCTGAGTTCAGTTC
CCAGTACCAAGACCAAGTGACTTACAACTGCCTATAACTCCAGTTCTGGGAAATCTGGTGTCCTTTACTGGCCTCTACAAGTACCAGACACGTATGGTA
CACATAAACGCATGCCCACCCACATACAGACTTAAATAAAAATATTTTTTCCTTAAAAGCAAATATCTGAGTATAGGTTGTAGACAACAGAAACCATTT
GAAAAATATATTAAAGTAATAAAAATCAGATTGAGCAGAAATGGCTTCAAATTCTCAAGTAGCATCAAGTTATGATGGGATCATGATCGTGCCAGCAT
TCAAAGCCTTCATGGCAGTGGCTAAGATGATAAATACAACGGCCGGTTGTTATTTTGAAACCACTGATGCCCACAGTCCATCCTTGCTTGGTGAGAAAG
GACCAGGGATCTGTTTGTTTTAGAGGGATCTTGGGTACATTTCTCCAGCTACTAGTCAGGACATAGTGGGGTAACTGGCAGACTTCTGGTCTAGAGAAG
ATGGCATTGACTCACCACCTCCTCCTTTCTTTAAGTAAGAATGCCTCAGAAAGAATGCAAGAGGCAGAATAAAACAGGCTGAAGGATGTGTTGAAAAG
GCCAGCTGTTTTGGGATTTGAGATTAAGGGACAAGATAGAAGAGGGGCATCTGCATCCCTGTCACACACACCCTTTACCAGGAGAAGAGTCTTCAAAA
CCTATCTGAGACCCTCACTGTACAAGGCAGTGATGTGAGGTCATGGGCTCACCCATCTCCTGCGTGGAACAGGAGCCCTCCCAACAGCATCATGCTACT
GCTTCATCTTTCCCTGACCTTCGAACCAGTTTCTTTAAGCTTCAAGCAGAGACCGAAGACCAGACATTCAACACCAGACTGAGGCTGCTGAGACATCAG
CCTGTGAACTAGCAAGCTTGGTCTCTAATGTGAGGCAACCATTATTTAGACTACCCACATAGTATCAGATTCAAACAGTCCTGTTCCTTTAGAGAACCC
CAATACATACATACACACACACATGCAAACACATGTATGCACATGCACACAAACAAACACACGTGTGTGCGCGAACACACACACACACACACACACA
CACACAGCAGCTTCAACGTGTTTATTTTTCCTCAGTACTGAGTCTGGAAGCTCTAGGTCAACCTCTTTACAACAGAGAGTCCTCTGACACCTCTTTCTTT
GGCCTGCAGAGGGAGTGTACTGGCTAGTTTTGTGTCAACTTGACGCAGCTGGAGTTATCACAGAGAAAGGAGCTTCAGTTGAGGAAATGCCTCCATGA
GATCCAACTGTAAGGCATTTCCTCAATTAGTGGTCAAGGGGGAAGGGCCCCTTGTGGGTGGTGCCATTTCTGGGCTGGTAGTCTTGATTCTATAAGAGA
GCAGGCTGAGCAAGCCAGGGGAAGCAAGCCAGTAAGGAACATCCCTCCATGGCCTACTCATCAGCTCCTGCTTTCTGACCTGCTTGAGTTCCAGCCCT
GACTTCCTTGGTGATGAACAGCAGTATGGAAGTGTATGCCAAATAAACTCTTTCCTTCCCAACTTGCTTCTTGGGCATGATGTTTGTGCGGGAATAGAA
ACCCTGACTAAGACAGGGAGTCTTCGCCCCATGTCTTCCTGTGGATGCCCTGTGTAAGTCTGTGTCTCTGGTGGTTAACCTCTATTGGAAACTTGAGGTC
CAGACTCGCCTGGGACATGGGCCCTCAGCATGCCTTGGGTGATTATCATGATTAGATTAACTGAAGTGAGGAAACCCACCCACTTCTGGTTTCATAGGT
TAGGATCCTAGACTATACAGTGACCTGAGAATAGTCCGTCACTTCTCACTCTGCTTCCTGACTGAAGGTGAAGTATGGCCAACCACTGTACACTCCTGT
AGCCATGCCTTCACCATCACAATGGATTGCAACCTCCAACTCTGAGCCAACAGAAACTATTTTTGTTTTTAAGTTGCTTTTATCTGGATATTCTATAACA
GCAACAGAAAAGTTATTTAGGCAATTAGAGTTCCAGTCTCCTCCTCTTCTTTATACATTAAACAACTATTGAATTTTGAATTCCCCCCCCCCCTCTCTCTC
TGCCCACCACGGTTTGAGTGTGCCACCAAGCAGTAGTAGGGGGTCAAAGGGCAACTTTTGAGAGTTAGTTCATTCTTTCCACAATGTGAGTGGCTGGCC
AATGTCTTTACCTGCTGAGCCATGTCCCTGATCATCAACCTTTTCCTTTTTTAAAAAAATTATTTATTCATTCATTTTACATCCCAATATCAGCCCCGCTC
TCCTCCCAGTACCCACTGTACCCACTCACACAGACTCTTCCCCCATCCTCCCTTCTCCTCTGAGAAAGGAGAGACCTCTGGGTATCATACCACACCCCTA
CCACCACTATCCTCCGCCCCCCAGCACCTCACACACACACAGTGCATCAAGTCACTGCAGGACTGGGTGCATCCTCTTCCACTGAGGCCAGACTAGGA
GGCCCAGTTATGAAAATGGATCCACACGCAGGCAACAGACTCAGGGAGGGTTCCAGTTGTTGGGGAACCCACATGAAGATCAAGCTGCAGATCTGCTA
CATATGGGGTAGGGGACCTAGGTCCAGTCTGTGTTCCCTCTGTGCATTAACCTCTTTCTTAATACAAACAAATGAGAAACAAATGCTACAGTTCAGGAG
TGGAGGGTGGGTCTTCCTCATCGACTTTGCCTCCCATGATGATACACATGAAAAGTGGAAGTGTTTACTTTCCAGGGCCTTGATAGTGCTGATAACCTG
TGGGTGGAAAGTTCCCTCTCTGTGGTCAGTCACTCTGTCTCTCTTCATTCCTGGACTAGGTTAGTAGGACGACTTCTCAGTCCTGTGACATTGAAGCCTG
TGACCCTCACCCCAGGGATCCACTTCAAACTGATCAAGTTTTCTTTCTCTGGCCACCCACAGGAACCTAGAGCCTTTCACTGTGTGATGCGGTGGGCAT
GGCTGCTGCCCCTGCTGTGGGCAGGTGAGTGGGAACAGGGACCGGGCTAGTGGGACAGGACCAAGATAACCCTCATTTCTTTGCAGGGTGCCTGGCTA
CGGACGGTTATTCGCTCTCAGTGACTGGTTCAGTGACAGTGCAGGAGGGCCTGTGCGTCTTTGTAGCCTGCCAAGTCCAGTACCCCAATTCCAAAGGTC
CTGTCTTTGGCTACTGGTTCCGGGAGGGGGCCAATATATTCAGCGGCTCTCCAGTGGCTACAAATGACCCACAGCGATCAGTACTGAAGGAAGCTCAA
GGTCGATTCTATCTCATGGGGAAGGAAAATAGTCATAATTGCTCCCTGGACATCAGAGATGCACAGAAAATCGACACAGGGACGTACTTCTTCAGATT
GGATGGTTCTGTGAAATACAGTTTTCAGAAGTCAATGCTCTCTGTGCTTGTGATAGGTAAGTGAAGAGGGGATATGTGGAGGTCCTTGTTCTAAAAGCC
TTTGGGTGCCCTGGAGACCGCATAATGAGGTTGGTTGGGAGAGAAGCCTGGCTTGAAATAGGGTCATACATAGTGATCCCCAGCACATCTTGTGTCTCT
ATTTCTCTCTGTCCAGCTCTGACTGAGGTCCCTAACATCCAAGTCACATCTACCCTGGTGTCTGGCAATTCTACCAAACTGCTCTGTTCTGTGCCCTGGG
CCTGTGAGCAGGGGACACCCCCCATCTTTTCCTGGATGTCATCTGCCCTCACTTCCCTGGGCCACAGGACCACCCTCTCCTCAGAGCTGAACCTCACAC
CCAGGCCTCAGGACAATGGCACCAACCTCACCTGCCAGGTGAACTTACCTGGCACTGGTGTTACTGTGGAGAGGACTCAACAGCTCAGTGTCATCTGT
GAGTGTCCAGACCTGGGTCTCTGGGGAGGGGAGATTAGGGGTGTGGGATGGAGGGGTTAGAACTGGGTGATGGTTCCTGAATGCTAAGACTGTGGGA
GGAGAAAAGACCAATGGGGTGGAATACCTGCAGCCATCTTTCCTCTGAAAGCAAACAACCATATGTGTCTATGCAGATGCTCCACAGAAGATGACCAT
CAGGGTGTCCTGGGGAGATGACACAGGTAGAGTCAAATTTCTCCTCCCTGGGATGGGTACAGGGACTGCCTCTGCAGGAGATGAGCAGGTATTCTGGA
CCTCAGGCAGGAGGAAGCTCAGGATTCCCCCACCCCTTACTCATATACTGCAGTCTCCCCATTATATCAGTTATCAGGGTTCCAATATATGGATTGTAG
TGAAATATAATTCTGCCGATATAAAAATTTAATAATAATAGTTCTTGATATCTAATGACTCCTGTCTTGGTTGACCATACACAGATATCCTTGCATGCAC
ATTTAAACACCCATATACATGCACACACATACACATACACACACACACACACACACACACACACACACACACACACACATACACACACACACATCTTC
TTCACACACCACTTTGCAATTTTATCATTTTTAGTTCATTCTTTAATTTTTACTTATTTATACAGGATGGAATTATACCACTGAGCTAAACCCTAGACACT
TTTTAAAAAGAGGTTCCTAAAGAAATTAACTCCCCTCAAAAGCCAGGCCCCAAACTGAACTCAAAGTTACAGGAAGCCAGCTCTCTGGAGATTACGGA
AGCAAAGCAACTGATCTCAACCCCAGACACCCAGTGGGTGCAAAAAGAGACAAGGACCTCCCCAGTTTCAAAACAGCTTGGCTAAGGAAAGCAGCTA
ACTTCCTTATTCGGCTCCTCTTTCCTGTCCTTAGCCACAAAACCCCCAGCTTGAAGTATATAACCTGCACCCTACTGAACTCTGGTCATTGTGTTTCTGAG
TCCGTTCCCTGATCACTGAGTCCCGTTCCCTGATCACTGTGTAGCCCAAAGAAACCCTCTGGGATTAAATAAAGCCTGCCCTAGGTGTTTGAGGTTGTCT
AGAGTCTCAGCTCTTGTGCCTTCCTATAAACCTAATTCTTACTTATGCTTGTAGTTCCTCCACAATCAAACTCACACCGCCACAATACATGTGTCGGTCA
ATGGCAAGGGACTGAATTAATTTTTCCCTCCTTAAACTTAGTTTTCTTGGAGATTTCCTCCTTCACACATATGACTGACACCATGGTTTTCTAGTGCTATG
GTAATGCATTTACCCACTCATCTCTTGACAGAACACTGGCAGTCCTTGCCTTTTATTCAATAAATGACTTACATGAAAACTTTCTACATTTGTGAACATG
TCTACAAATTTTTTTTTTCCTAAGGAAGGAAATCCCAGAACAGAGGATCATTTGTATTTCCCATACATAACTGCCAAACTGCACAGCATGGACTTTGTCT
TATTCACATTTCCGGGAACAATATCTTTTCTTAACAAATAGACCCACCCTCCTGATGTCATGTGTGAAGTCGCTGTATTTTTCATTCACATTATCATCCGC
TCAAGAAACTGAGTCTCTCTTATGGTGTTTATGCTGTTTATAGTCTGTGAATGTGGCTCAGTTCATAGAGTATTATCCTAGCATGCAAGAAATCCAGGGC



   

TGAATCGCCAGCATTGTATAAACCAAGCACGGCAATCACACGCCTGAAATCCCAACACTGAGAGATTTTGAGAGAGAACTTGAGAGGTTTAGAAGTCA
CCTTCAAAGTCACCCTCACCTACATAGTGAGTCTGAAGCTGCCTGAAATATTCAAGACCCTCTCTCACAAAAAAAAAAGAAAGAAAAGATATTAACAA
TAAATTGTATTTATTGGTCTGTGACAATTTCCAAAGTCATCTAAAGAGAGATTTCTGTTAAGGAGGCAGCTGTTTGCCAGGTGGAGGGACGTTTCAGGA
TCCTTTGCCTATCGTTGGGTGATGTTGCCTCACTGTGGACAGAACACTGTAGCATTGCCTCTGGTCAGCTTCACTGTTCTTCATGTCCCTATCAGCACTCC
TCCTCCTCCTCCTCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNAGAGAGAGAGAGAGAGAGAAGAAAAAAGGAGGAGAAAGGCAGAATGCCCTCTGCAACCAAGCTCAGTCTTCTGTCT
GCCTCCTCAGGAACTAAAGTCCTGCAGAGTGGAGCATCTCTGCAGATCCAAGAGGGTGAGTCCCTGAGCCTGGTCTGTATGGCTGACAGCAATCCCCC
TGCCGTGCTGAGTTGGGAGCGCCCGACCCAAAAGCCCTTCCAGCTCTCTACCCCCGCGGAACTGCAACTGCCACGGGCGGAGTTGGAGGACCAGGGAA
AATACATCTGCCAAGCTCAGAACAGTCAGGGTGCTCAGACAGCCTCTGTGAGCCTCAGCATAAGGAGTGAGTTGGAAAATGATGGGGGTGGGGTGGG
GGTGGGGGCATGGTGATCACAGCCTGGGAAATCCCCACTGATCCCTCTCCTTGTGTTTCACTCCCCAGGCCTTCTACAGCTGCTGGGACCCTCCTGCTCC
TTCGAGGGTCAAGGTCTGCACTGCAGCTGCTCCTCCAGAGCCTGGCCTGCCCCCTCCCTGCGCTGGCGGCTGGGGGAGGGGGTGCTGGAGGGGAACAG
CAGCAATGGCTCCTTCACGGTTAAGTCCAGCTCCGCAGGACAGTGGGCCAACAGCTCCCTGATCCTCAGCATGGAATTCAGCTCTAACCACAGACTCA
GCTGTGAAGCTTGGAGTGACAATAGAGTTCAGAGAGCCACTATCTTGCTGGTGTCAGGCCCAAAGGTCTCACAGGGTAAGGTGTGGAGAAACAGTGCT
TTCTGTCTAGATTCCACAATGGCATGGGGAGTGAGCAAAATGGGACTAGTGTTTGTGGTTTCCTATCTGTTAGCTTGGTAGGGGGGTTGGGTGCAGGAG
GCTGTAGTCACATACAAAGATAGGGAGGAAAGGACCTAGACCAAAGTGGGAGGGGACATTCTCACAAGGAAGGGATTAGAAAAAGGTTGGACGCTA
AGATGCCTGCTTGGGAGGAAGACTGTTCATCACCCCAGGTCTCTCTTGTTAGCAGGCAAATCAGAAACCAGTAGAGGAACGGTCCTGGGGGCCATCTG
GGGAGCTGGTCTTATGGCCTTGCTTGCTGTCTGCCTCTGCCTCATCTTTTTCACGTGAGTCTCATTTGGTGAAGGCTTCTTCTAATGACTGTTGATTGGTT
AAAGGATTCCTAAAACTCAGCCCAGTGGGATGATGAGCTACTAGCAGAAACCTCCTGCTAACCTGGTCAGGTATAGATACAGTCTGTTCAAATCATAT
AGATCCCCATCCACTGAGGGTCTTTAATACACAGAGTAGTTCTATCTCTGGCCCCTGTACTTGGTCTTCACTGGTCCCAAATTCCATCTAGCTGAGCTGA
AAAAAACAAAAACAAAAAACAAACAAAAAAACCAAAACCCTCATCTTTTTCTCCAGAGTGAAGGTCCTCAGGAAGAAATCAGCCCTGAAAGTAGCAG
CTACGAAAGGCAACCATCTTGCCAAGAACCCTGCCTCCACCATAAATAGTGCAAGCATAACTTCATCCAACATTGCGTTGGGATACCCAATCCAGGTA
CTTAGATAGCCCAGCACATCAAAACTAAGCTTCTGTTTTCTCAAACATCTCTCTACTATCCAGCTTTCCTCCCACAGCCACAGGCTGGGGACCTGACATT
TGCCCCCAACTTTCTTCTGCTACAGGTATTTGCCCAGGCCTGCCCATTGTTTCTGTTAGCAAAGCTCTTCCCAACGTAGCTACCTCCTGCCAAGCCTTCA
CAGTCTTTCCCTTGGCCTCAGCACTGTTCTCATCAGCCCAGAGTAAACTTTCATAAAGGAATTCTAAACACAGCTATTGAGTCTTTACAGTCCAAATATG
TGTTGTCTAACAGAAATAGAATGTCAGGCTGGGTATGGTAGGACAGACCTATAGTCTCAGCCCTCAGGAGGCTGAGGCAGGAGGATGAAGAGTGTTGA
CCATCTGCCAGGGTGACTTATGAGCTCCTTATAAACTCATATGTGAAAAGAGAGCTCAAGTGTGGCTCATCAGTAGAGCACTTGCCTTGTGTAGTGAGA
AACAGGGATGTAGCTTAGAAGTAGAATGTCTGCATAGACTCTATAGGATTGTGGCCCAGGGGTAGGACACTTGGTTAGATTCCCAGGGGATGGGGTGT
GGCTCAGAGCTGTAGCGCTTGCTGGAAGTTAACAGTGAGGCATGTGAGATGTAGCTCTATTGTTGACTAATTTTCTAGCATGTGTGAGAACCTGGGCTC
CATCCTCAATAGGGAAAGAGAGAAGAAGAAGTCAGAGAAGAAGGGAGACAAACATACAGAGATATAGAAACACAGAAAGAGACACACATAGAGAA
AGACAGAGACAACAGGATGTTGGACTTGGTGGCACATGCCTATATTCTGGGTCCTTGAGAAACATGAGGAAGGAAAATGTAAAGTTTGAGGTCCTTGG
GCTCCATGGGAGGCTGGGGGAGGGGGTGTGTCCAGGGCAGTCTGGGCTACTTAGACACTGCATTTTAAGATTTAACAGAAAAGTCGGCCACATGTATA
ACATAAAATCTTCATTAGTCACATTAAAAAGCAGAAATTAATAATACAAATTTCATTCCACACAACACATCCAAGGAACTGTGATTTAAATTTGTTATC
AATAACCAAATGTAAAGTTTATTAATGATATGTTCACATTCTTCTTACTTTGGGTTACTCTGACTTTTAGATCCAGTGGTACTTTGTTCTCAACAGTTTAT
CTTCCCTGAGACTACCTCCCATGACGTATGCCACATGTGGCTAGCACCATATTCAATCTCGAGACCTCCAAAATAGAGTCCAAACTTCCTGGGCATGTG
ATCCATGATCTGTCCTGAGTGAAGCCTTCATCATCTTCCATGCATCAGTTAAAATATCCCACGTCTAAAAGACAGACTATCACCTGCCTCTTGCTGACAC
AGACTTATTCCTGCTATCCCCATGTTTCCTGAGACCCACTAGGGTAGGGGTGGGTTTTATCTAGGCTTCTTGAGAGCTCACTGTAGCTCCCTGCTTCTGC
CCATCAGATTGCAACTAGATGAGGTTTTGATTTTATTTTTGAAATTTTACTTATGTGAGTCTTTGGAGATAGGGTCTCTGTATAGCCCAGTTGTTCTGGA
ACTCACTAGGAAGCTAGAGCTTGTAAGCTCTTAGAAGCTAGACATAATCTTCCTTCTAAGGCCTCCCAAGTGATGGGATTGCTGGCATGACACATCTGG
CTTCATTCACCTTCATTTATTTTTGACAGTCTGGTGCTGTCATTTGTGAGTTACTTAACCTGAATCAGACTATGCTCATATCCATAGAATGGGAAAGGAG
GGGATTGTGAAGACTTGGTGAGAGGCTAAAAGGTTAATGTTATCTGGGGTTGGGATGCCACATACCATTAGAGCCTTTGCCTACTATCTCCAAGGTCCT
GGGTTTGGCTGTGTATACAGACATATGTGCACAGAGCCACATACTGGGGGAATGTAGAGGAGGAGGCTGGGCACATATTCATATTCATGTTCACACAT
CAGTAAGTAAGGTGGATGAGTGGAAGCATGGAGTGGAAGCACTCAGGAAATACATGTGAGGCAGGTAAATGAACAAGTGCACACCTAAGCCCCAAGC
TGCTTTGGTAATTCTTGCTGCCCTCTGCAAAGGCCTGACTGATTCCCTTCTCTAATCTGGTTCCAGGGTCATCTGAATGAACCAGGGTCACAGACCCAGA
AAGAACAGCCACCCCTTGCCACAGTCCCAGACACCCAAAAGGATGAGCCTGAACTCCACTATGCCTCCCTCTCCTTCCAAGGCCCGATGCCCCCGAAG
CCTCAGAACACGGAGGCTATGAAATCTGTATACACAGAGATCAAGATCCACAAGTGCTGAAGTTCTTTGCTCCATGTGTCCCAGTGCTGGCTGGAGTCC
CAGAAAGGCATGGCCAAGGACAGCAAGTGTTAGAAGCATATTGTGATATCAGTGGCCCTCTAAACCAAAGGCTATGTAGTGGAAGGAGGGAGTTTTG
GAAGGAATGAAGGTCTCAGAGATTTCTAGGTTCAATTCCAGATTCAGTGTTATCCCCAGAGAAGCCACCTTTTCTCTTTGTGCCCTCTCTTCCTCTTCTG
TAATAATAATCACAAGGGTCTTAATCATGAGGAGTGTCAAGGAGAAAGTGTAGTGTTTATTGTTGATTATTTGGCTTTATATTGCCTGAGCAGTGTGGA
AGAACATTTTGACTTTAATGCATACTTGAATTTTACTTGTATATATTTAAGAACATATGTTAGTTCCTAAAGTTATTCTGTTTTGAAGTGTGACTGTGTTG
TAGCTACATATATCTCAAATTGAACTCATATTGGATGTTCTGCAAACTTTTAAAGATCACACAGATGCCAGCCCAGACTACTATACCCAGCAAAATTAT
CAATCACAGGGCATAAAATTAATATATAAAGATTTATCACAAATCAATAAAAGTGACAGATAATCAATACAAAATGGTATATGTGAGTGGCCAGCAAA
CATACAAGAAGGTAATCTCAGTCAGTGCTTGTCAATGAAATATAAATAAATACAATACAACTACCAAATTGTGCAGCAATTCTGCTTAGAACTGTAGA
CCTAAATACACAAGATACAGTTGCTCATCAGACTTTCACAAGTGTTTTCATGGAAGAATTGGGGACTAAGCTCATATGCCTAGTATGTTTAAGACCCTA
ATATGTTTAATCTCAAGCCCTATAAAATGCATCCACATGCCCATCAGGAATAAGATAGGCAAACTTCATAATGTTTATGGGATAGACTCATAGCATCCT
ATACATGTGTGAGTTTTGCAAATGTAGCATTGAGTGATAGAATTCAGACACAGATTCTCTAGTGTGTTAGGCTATTAGCAGAGATTTAGAAACAGAAG
AACTCAACTGGACTCTTCTCTTCTCTTCTTTCTCTTCTTTCTCTTCTTTCTCTTCTTTCTCTTCCCTTCTCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTC
CCTTCCCTTCCCTTCTCTCCCTTCCCTTCTCTTCCCTTCTTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCT
CTCCTCTCCTCTCCTCTCCTCTCCTCTCCCCTTCCCTTCCCCTTCTTTCCTTCTTTCCTTTCTTCCTTGCCTGCTTTTTCTTTTCTCTTTGTTTTCTTTTTGCAC
TTTATTGGAAGTAGATTTATTTCTCATACAATATATCCTGATTGTGGTTACTGCTTTCTCTACTCCTCTCGGTTCTTCCTCACCTTCCCTCCCATCCAGATT
CATTCCCTTCTTGTTTCTTGTTAAAAAATAATAGGCTTCTAGTAAAACAACAAAATAAAATACAATGAGATAAAAAGAAAAACCATTATCTTAAAGTTG
GTCAAGCCAAGCCAACAAAAGGAAAAGAAACCAAGAGAAGGCACAAGAATCAAGGACCCACTCATTCTCACACTCAGGACTTCTATAAAACATACTA
AACTGGGGGCTAGAGAGATGGCTTAGTGGGTAAGAGCACTGACTGCTCTTCTGAAGGTCCTGAGTTCAAATTCCAGCAACCACATGGTGGCTCACAAC
CATCTTTGGAGCTACAGTGTACCAATATACATTAAACAAACAAACAAACAAACAAACAAATAAATCATACTAAACTGAAAGCCATAGTATACAGGGA
AACTGGTGCAGACCCATGTGGGCCCTAAGCTTGCTGCTTCAGTTTCTATGAATTTATATGTGTTTTCCTCAGTTGATTTAGAGGGCCTTGTATTCTCTATT
CCTTCTAGTTTTTACACTCTTTCCACATCCTCTTCCACAGGGTTCCCTGAGAGCAGAGGTGAGAAATTTGATGGAGACATCCATTTAGAACTGTGTGTTC
CATGATCTTTCATCTCTCACTCTCTGCATGTTGTCTGTCTGTGGGTCTTTGTATTTCTTCCTATCTGCTATAGTAAGAGTATTCCCAGATGAAGGCTAAAT
AAGGCACTGGACTATGAGTATAACAGAATATCATTAGGAGTCATTTACCCCAATATTTTTTAAAGACCAGTGGTATTTGGTTTTAGCCTAGGTCTCTAG
GTAATCTCTTCTCTGTTTCTTGATCACTAAAGCAGTGCCAATTATAGGTTCCATATTGTGGGGTAAGCCTTAAGTCAATTCAGATTTGATTGATCACCCC
CACAAACTTTGTGTCACTATTGCCCTAGCATATTTTACAGACAGGAATGTAGGGATGTAGGGCAAAGGGTTTGTGGCTGACTTGTAGTATACTTTTCTCT
TTTGGTAGTCTACAGAGTAACTTCCTGTACCAAAGATACTAGAATGTATGGGTAAAAGTTCTATACAACAATCTTGCTCTCTCCATAGTCAATGAATTG
TTTAGGTGTTGTCTTCAGCAATGGGATCTTGCTCAGTTTGTGGAGAGCAACCTATTGTCTTGGCAAGAACCTGGGTTGTTTGGGGATTTCCATGGGTCCC
CTTTGACCAATAACTCAATTGGTTGTAGCCCAGTCCTGGCATTGGAAGATTTCTTTGTTGACAAGAGATGTCCAGTAGAGACTCTGTCTCCTCCATTGTT
TTGAGACTTCATGTATTTTAAAAAGTTTCCACTGCACCAGATTTCCATACCACCCTCTAAAATGTTCCTCAATGTTCTAGCTGTCTCTCCACATTCCCTTC
CTCAACCACATCTCTCTCCCCAGATCCTCCCACTTCCCCCATCTGCCCCTTCTCAAACCATAAAATCTATTTTACTTCCCCCTCCCAGGGACATCCATGTG



   

TCCCACCCTCAGTCCCTTCCTCTATATTTTAATTCTCTGGGTCTATGCATTATAGGTTGGCTATCACTTACTTAATGCCACATAGAAGTGGATACGTACTA
TAGAGAAATTTTTAATCCAGCAACATGGCTACTCTGACAAAAGATCACATCCAGAAACTGTTTTGTAGGTCTGTGTGATCTGACAACATTCTTGCATTG
ATTCACCTTGCAATTCTTTGGTGGTCATCTTTAGGCTTTGCAGATACTGGTCTTCACTGACAACGCTCTTGCATTGGTTTGCATTGCTTTCTTTGCTAATC
ATTGCTTCTCATGGCTTCCTAGAAAGGAAAATCACCAAAGAACTTCTGATTGTATGCTGCCTGCTTCTTGCTGCTTCTGCAGACTTGTGCCTACTGGTGG
ATCTTCATGGTTTCTTCTAGATCGAGCCACTGCTACTGATTCATGTTTGGTGTTTGCTAAATTGCCTGGACTGCCACTGCTGATTCATGATTGGTGTTTTG
ATAGTAAACTGGACTGCTGACAACAAAGATTCGAATAGCTCAAAAGAACTATTTCTAAACAGGTCCCTGTTTCTTATTAACCTTTCTATTACGCCACCT
CTCGTGAGAGATAGCCTAGAAGTGAGGCTGACTCATTAAAAAAACATAGTTAAAATAGGTTTTGAAAAAAAAATTTATGCCTACATCCAGTTCTCATG
AGAACAGATAGTAAAGAGAGGTGACTTAAAAAGTAGTGAGGAGAGAATGTTGAAGTCAGTTTGATTGAGTTCAGTTGAGTTCTGAACAGTTCAGTTCA
TGGAGTTCAGAGGCAGTTTTGCCAAGCAAAGTAATTCAATGAGAAACTGAGAGAAGCCAGTTTGAATCAGACAGCTAGGAAAGATATTTGAGCTAGA
ACATCTGAGTGGAAAGAGCCAGCTAGAGTTCAGAAAGAGTTAGTAGGAGTGAACATATTTAGCAATAAGCCTCCAAAATGACAATTGCATCTGGCAA
ATAAAAGATACTTTTACAACATACCACATTTATTTTTCTATGTCTGGATTACCCTACTCTGGACTTTTTTCTAGGTGCATCCATTTGTTTGCAAGTTTCAT
GATGTCATTTTTAAACAGCTGAGTCCCACTTGCTAATTGCTCCTCTTAGTGCCTGTCTTACTGGTGTTCTGTTCAGAAAGTTGTCTCCTGGGCTAATGTGT
TCAAGGGTATTTCCCACTTACTCTTCTATCCGGTTCAGTGTATTGG 

 
 
Selection Cassette: 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCC
CTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAAT
GTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAG
GAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGG
CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCT
CAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGT
CGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGT
CGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGC
CCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGG
AGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTA
CGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGA
ATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGA
GCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGC
GGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTAC
TGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCG
CCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAAT
CCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTG
AAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAG
ACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGAC
CGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGAT
GAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCAC
GACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCC
GATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGA
TCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCG
TCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGC
CAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCC
GGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAG
CGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAG
TACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCT
CCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGG
CTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAG
TGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGAT
ACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAG
TGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGC
GGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATA
CCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATC
AGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGG
GATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAAT
AATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTT
CTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCG
CTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCA
ATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAG
CAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCG
TGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGG
CTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACC
GACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGT
CACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGG
CTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAA
GCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGA
GGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGC
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGC
TCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTC
GTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC 

 
 



   

Targeted Locus: 
GATTTATTATAGACAGGTGCCACATTTATGTAGACACAATATATTGTCTTTACAGTATCCCACGCCTTATGTGTTCCTGCAGAGCATGTCACACCTTAGC
ACATCCCATAAGGAAATCAGGCCCATGGGCAAGAAATGTCCTGTCATGGGAGGAGGAGATCAAACGTGGCAAGACGATAGAACCATCCTGCATGGTT
AGGCCTGGTGCACGGGGTGACACAGGCTTCTTCTGGTGGCCCATCCTTTGCTTTTCCTTTCCCCTCCTGTCCTCTCTGCAGCCCCACCTCACAGTCTCAC
CACTCACACTGTGGATTTTGCCCTTTACAGCCAGCCCTCCATGAATGGTTTCCTTATAGGATGACCCCAAGTCAGCTTGCTCAGGCTCAGGTGACAAAG
ACCATCACACTAAGTAATTTAAACCATGGATTTGCTTTTCTAAGCTTTGAGGCTGGAAGTTCTCTTCTTGGGACACACTCATATTGGATTAGGGCAATGC
TAATGTCCTTGCTATAACGGAATATCTTCTATATATCATCTCTCCAGACACAGTCACATTCTGAGGTGCTAGAAGGCTAGGACTTTCAGCACATGAACTT
GAAGATGCATTGATGCATCCCACAATGCTCTAGGAGGTTATGGATTTGATTTTGCCCTTTCTCCAAGGAGGGCAGTGTGCTTTAGGGGACCTAGTCTAT
ACCAGTAGCCTCTGTGTCCTGACCTCCTTACTGTGAGACCACAAACAAGGAAGCCATTGGCACATGTGGGCCATAAGGACATGTTTGATGTGGGTAAG
ACTCAGAATGACCTCTGAGAATGGGCAGACTAGCCCATGTGCCCTCTGGGGTATGTTGAGGACACAACATGACAGTGTCTACAGAAAGTGTTGTCCTTT
ATCATCTCATTGGAATCTCCTCAGACTGAGGGTTTGGACTGTAGTCAATGCTGTTTGAAAAATGAGAAAAGGGACTTGGAGGGGACATTGGCCAAGAC
AATCTGCCACCTGAACCCCAACTTTCTGCAACTCAATTCCTCTTCTGTTGCTTCCAATTCTTCTGTTGCTCCATATGCCAGTCTCTTGGCACCTGCTTCAA
GTGGTCCACATCAGGGCCACCTAGAGAAAAGCCATAAGTAGGTTAGGAAGACCCCACGGGGGGCCACATCCTCATGAAGCCACCAAAGTTCTTGTCTA
TCCATCTAACTAAATTATTGGGGATTCTCATAAGCCCCTATATGAATTTTCCCACATCTCATTCCTTCTTTTGAAAAAAGATTTATTTCTTTATTTTACGT
ATATGAGTACACCATTGCTCTCTTCAGACACACCTGAAGAGGGCATCAGACCCCATTGCAGATGGCTGTGAGCCACCATGTGGTTGCTGGGAATTGAA
CTCAGGACCTCCTCTGAAAGAGCAGTCAGTGCTTTTAACCACTGAGCCATCTCCCCAGCCCCTGCATCTCATTCCTTAAAGAGTCTCTTCGTATCTAAAC
TGCCCACAGAGTACATGTTGCATTCATTCACATTCTCCCTTGTTTATTAATTCATTCATACCCACATCCCGTCATCCTAGGGGAACCTTTTTTGCTCCCCC
CACCTCCCGCCACGGTTTCTTTGTAAGCTTCTCCTGAGTCCTGCCCCTGAGCAGGCTGACCATCAGAATATCTCTATAAGCTGTGGGTGGCTACACAGG
ACATTAGTGACAGTGGAGTGGGAGGAAGCCACAGATAGGATTCAGGGGTTGAAGTTAGGTTCTCCTCTCTTAGTATGACCCCTATGGAACACTCCCCC
GCCCCACTCCCACACCATGGAACATTTGCTCTCCAAGAGCCTTAACAGATCAGGTGACACGTGGGTGGGAAGTTCCTCTTCTGTGGTCACTCAGTTCTG
TGATCTCATTCCTGGGGATTCTTGTGATACCAAAACCTGGCACTATCAGTCACAACAACCTGCCTCTAAGTGCTCAACTCGCCTTCTCTGCTCACTTGTC
GGACCTCAGTGCCTACCATTGTGTTATGCTGTGGCTTCTGGTGCTGCCGCTTGTGGTGTAGACAGGAGCTGGCCAGACACACTTGCAGGGTCCCTGGTT
CAGGATCTGGGATACCATCTGATGAGGCCTAAGTCAGTGACAGTCAAGGAGGGAGGTCCTGTGTGTCCTTGTGTCCTGGAATGTCTTCTACCCACTTTT
GGACTTCTACCCCCCTGTCTTTGGATAATAGTTCCAGAAAGGGTTCAATAAAGATCATAACGCTCCAGTGGCCACAAATGACACCAAACAGCGGACAC
CAAGACACCAAGAAAGCAATCCAGGGCTAATTCCATCTTCTGAGGGACCTACAGAAACATAATTGCTCCCTACTCATCAAAGATATAAAGAAAAGTGA
CACAGGCATGTACTCCTCCAGGGTACATGGAATGGAAATTATTCTGTGAGATATAAATACAGAGAAATCCAGCTCTCTGTGAGTGTGCCTTGGGGAGC
AGTGAGATCACCTTTAAAATCTTGAGGGTCCTCCAGAATGGCTAGATGGGCTTCTGTGATCCTCTTGTGGGGATCCTATGAGACAGATGCTGGGGCTAC
TTGAGGGAACATTGCCATCTTGGGGCAGAGTCTCCTCTGTTGGAATAATCTTTTTTTGTTTGTTTGTTAGTTCTGTACTGGCAGACAGGTAAGTGTTGGC
GGGATTTTGGTATTGTCATTTCTATGGTCCATCACAGGTTTTTCTATTATGTAAATATTCATCCGGCCTCACCTGCCCAGAAGGAAATCTAGAGAGGTAT
CAGAGGTTGTTTTGATGCTAATTGGTTGTAATGGAGATCTGAGGGATAATAGCTCTGTCAGGAAGAAGGGGGATGGGGCTTCCAGGCAGAGACTGACA
CAGGAGAAGAAAGTCCTTTAAGTTAAAGCTGGGAGACTGCCCAAGCAAAAGGCCTTTAAGCTATATTAAAAGTCTCTGTGTCGTTACTTATTCCACTTG
TGGGTCTGAAAAAGTCCCTTTATATTCTCCTCTGTGGTGCTTTTGGGGTCTCCACTATAGCTTATGTCCCTGTCTCTCTTCTATAGCTCTTTCACATACCC
CTGACATTCACATTTCAGGGGCCCCCAAGACTCTCTGTCCTAGCAACCTTACCTATTCCGCATCCTGAGCCTGTGAGAGGGGGACGCCCCTCCCCAACC
TTCTCCTAGATGTCAGATGTCCTCACCTTTCGGGGGGCCTAAGACCACCCTCTTCTCAGTGCCCAGACCCCAGCACCATGGCACCAACTTCACCTGTCTG
GTGACCTTCCCTGTAGCTGGTGTGACTGGAGAGGGTCATCCAGCTCAATGTTACCAGTGAGTGAATCTAGAACATCTAGTTCTTCAGAGTATGAGAGGA
CTAGAAGGTAGGGTTGGAGAACCGTGTGATGACTGAGTCCTAGAATACTAGCTGACTAGGAGCCGAGTAAGAACACAGGACCCGTGCCTCTGTGAGTG
TGATTCCTCAGAGATGGTGTCAGAGTGTTGGCTTGCCTCACCTTTATTCCAAGTGAAGAGAGAACTCCCTTTGCTGACATCATGTTATGCAGAACCTCA
ATGAGTCCCTCTCAGGAGCTGACCCAGCAAGACCACCTCCCTCGTGAAGCTGGTGTCACAACCCTGCTTGCAATCCATGTGAGCCTCAGCTCTGGGTCT
CCAGCATGGAACTGGAGGGATGGTAAGAAGGTATGGCCAGGGTATGTGAGAATCCGGGCAGCAGCCACTTAACAAGTATGGGTGTATTCTGGGTGTCC
AGAAGAGGTCCTTGGTATAGCTGCATCATCAGGGCCACTGGCTGACCTGCCAGGGTCACATGTGCAAAGACCATGCAATGAATGAGCCTTAGTCTGAA
CAAAGCAGGCTAAAAGAGTGAAGAAAGAAGTCAGGACAGTAATGATAATAAACTTCATTCACCCTCCTTCCAGGCTAGTATCTTGGGTGAATGATATA
GGTGTCCCAGGACCCTATCATGCCTCAGGAAGTGGCCTGTGCTAGTCTATGCTGGTGCTTCATTCCGTAGTCCAGATCTATGTGTGTCACCTGCTCCCTT
GACTCTCTTCAGGCACAGCAAGGTTTTCCAATCATGAAACAGTGACCAGGTTCCCAGGAGAAATGTGCGTGCGGGGTTACACGAAGTCACATAGGGTG
AAACCTGGGCTTATCATCAGTCTGCTTATATGTGGAGACAGAGTGGACTAGACACTTGGGTGCGGAGTTTATGAGGAGAAAATGGATGCGACAAAGTT
GACCGTCTCTGCTGATTGGAACAGTTACTGATGATTCAAGCTGGCTCTGAGATTCAGGTTGTCTGTACTCCCCTGGGACCTGGGACTGTGAGGTAAAAG
TATAGAAGTCCTAGACGGTTAGAGCTCCCTGAAGGATGTATCTGGGTTGGGCATTGGATGTTTGCAGTGGAAAGGCACATGCATAGGTGGATCCTTCA
CGGACTAGAGGATGTGCTCTGTCCCTCTGTCTCTGTCTCTCTCTCTCCCCCTTCCCGTCTCCTCTCCCTTCCACTCCCTCTCAGAGAAGTACCATTTCTAC
AATCTTCAGGAGCCTGGACCAGAACATCACAGACAGGGTCAGTACATCCCTGAGCATGCCTCTCTTAGTAAGTTACTTTTTCTGTGATTGTGATTAAAC
ACTTACCAAAAGCAACTTGAGGAAGTTTATTTCAGCTTCCACCTCCCAGGTCACTGACCTTCCCTGAAGGAAGGTCAAAGCAGGAGCTAGCTTCATTTG
TTTACTTCCTCCAGCTTGCTCAGCTTTCTTTTGTATTTATCCTAGATCCACCAGTGTAAGAGAAGGGGTGGAGTGGGGGCTGGAGTTTGTACAGTATACA
CCCAGACACCAAACCCTCAGCACAAAGACATTACCCTGGAGGGAAACGGGGGTTGGGGAGGCTGCCTCTGGATTGGGCAAAAGCAATCAGCAAAAAG
CAGCCTTTTTTCGCGCACACGTGGTGTGTGTGTGTTGCTGTTGTTGTTTGTTTTTGTTTCTATTTTTGTTTTTGTAAGAGTGGTTTTTTTTTTTTTTTTTTTTT
TTTTAGGAGAAAGGGGGAAGTCTGGGCTAGGGTAAGTTCTCATTGGACAGGTTAGCCAGAGTAGCCAAATAATGAATTTTGATTGCTGGACCTTTGTAT
CTAGTCTCAGGAATGAGTCAGTGGCTAAATAAGGGAATGGGCCTTGGGAACTAGCTTTAGGAATGCAAGGGCAAAACCTGTCAGTGCCATGTGTTTGC
AAAGCTGGGACCTGTTAGAGAGCCCTTCAACCTGCCTAAGGGTGGCGCTGCCCACAGTGAGGTAGGCCCTCCTCCATTAGTTAACAATCAGAAATGAC
ACCCTCCCCCAACACATACCCCTTGGCCAATCTGATGGAAGCAATTCTCAACTGGGGTTTGTTCTCTGTCTCTGTCTCTCCCCTCTCCCTCTCAGAGAAT
CACCATTTCTACAGGTGTGTCAAGATGATAATCAAGATTAGCCATCACACTGGGATCCAGCCCTCTGCATCCTTGTCCTCTACCTTTTCATCCTCTGTAA
GGTGCTCCAGATCATGTCTGTGCCATATACTTTGCAGTTAATACTCAGGAAGTCAGGCAAGAGGCTTGTAGCTTCTAGGCCAGCTGAGGCTACACAGTG
AGGTCTTGTCTCTAAAACAACACTCTAGGTTCCCATTGATGGATCTGGGTGGGAGCTCAGACTCTGAATAAATCTTTATGCTCAATCAGCAGCCTTCCT
GAGAGTGTTGAGCCAAATCTCCACCTCAGAGATGTTGCAGATATCAAAGACTCCATAGATGTCTCCGTCGCCAAATGATCATAGAAGTCAGGGATGAT
ACTAGGGTGGTCTCTCTGAGTGACTTAAAGAATGAAGTTGTCAGAGACTACCTTGGTCAGCCCCGCAAGTGAGTCACCATCACTCTGGTTCCTCCATGA
ATGAGGAGCTTCTGACACACTCAAGAAGAGATGAAGAGTACACATCCATATCTGGAGGCAAAGGACCGTTCCACATGGTACGGAATTTGGATATTCTC
CAGCTTTAGACCCAAAAGTGGAGAAAAACCACACATCAAAGAAGAGCCGCAGAGAACGCCCCAAACCCTCCACCACTCAGAGTCAGGAAGATAAGGC
AGCAGAAGCAAAAGCCCTGGGAGCAGAGCCACTAAGCAGAGCTACTGATGAGGATGGTGCCGAGCTAGGGCCTTTGGTCACAGGTGATTGATAAATT
ATTTCTCCTCCAGTGAAATGAGCCAATTCAAGCCAGATTAGATTATATTAAATGCAGATTTATTGGGAAGCTGCTCTTGAGTGAGTTCACTGGCCCCAA
GGACTGAGGGCAGGGAAGACACTACGGAGAGGGGAGCAGGAAAGGGGAAAAGAAAGAGCATATTCATGGTCACAGAGAGAAGGAGGAGGAGGAGG
GGAAGGAGGGGGAGGAGGAGGAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCAAAATGTCCAGATTCTATAGGGCGGAGCC
TCTGAGATATGAGCAGCCCAGCCTGGGGCTGGAAAGTTCAGGATTGAGGGCAGGGTGTGCCAAGTAGGGACTGAGGGATGCTGGGAGAACCTGGAGG
CCAGATCTGTTTTGATGTGTAAATTATGCACCCCAGTCCCTTGTCCTGGGGTCCAAAACCAAACAGTGATGAGAAGTGAAAGAGGAGAGTGAATGTTT
CAGATGCTGACAGGTGCAGGAGGTGCTGGTGGGCTTGGGGTAGGGGATGATGCTGGGATTCAAGTGAGCCGACCAAGCTGATCTTGACACCAGCAGG
TCTGGGGAGAAAATCTTGTGGGATGGCTGAGCATTGGAGAAAGATGGTTCAGAGATTAAGAGCACTTGCTACTCTTGAACAGGTCCTGAGTTCAGTTC



   

CCAGTACCAAGACCAAGTGACTTACAACTGCCTATAACTCCAGTTCTGGGAAATCTGGTGTCCTTTACTGGCCTCTACAAGTACCAGACACGTATGGTA
CACATAAACGCATGCCCACCCACATACAGACTTAAATAAAAATATTTTTTCCTTAAAAGCAAATATCTGAGTATAGGTTGTAGACAACAGAAACCATTT
GAAAAATATATTAAAGTAATAAAAATCAGATTGAGCAGAAATGGCTTCAAATTCTCAAGTAGCATCAAGTTATGATGGGATCATGATCGTGCCAGCAT
TCAAAGCCTTCATGGCAGTGGCTAAGATGATAAATACAACGGCCGGTTGTTATTTTGAAACCACTGATGCCCACAGTCCATCCTTGCTTGGTGAGAAAG
GACCAGGGATCTGTTTGTTTTAGAGGGATCTTGGGTACATTTCTCCAGCTACTAGTCAGGACATAGTGGGGTAACTGGCAGACTTCTGGTCTAGAGAAG
ATGGCATTGACTCACCACCTCCTCCTTTCTTTAAGTAAGAATGCCTCAGAAAGAATGCAAGAGGCAGAATAAAACAGGCTGAAGGATGTGTTGAAAAG
GCCAGCTGTTTTGGGATTTGAGATTAAGGGACAAGATAGAAGAGGGGCATCTGCATCCCTGTCACACACACCCTTTACCAGGAGAAGAGTCTTCAAAA
CCTATCTGAGACCCTCACTGTACAAGGCAGTGATGTGAGGTCATGGGCTCACCCATCTCCTGCGTGGAACAGGAGCCCTCCCAACAGCATCATGCTACT
GCTTCATCTTTCCCTGACCTTCGAACCAGTTTCTTTAAGCTTCAAGCAGAGACCGAAGACCAGACATTCAACACCAGACTGAGGCTGCTGAGACATCAG
CCTGTGAACTAGCAAGCTTGGTCTCTAATGTGAGGCAACCATTATTTAGACTACCCACATAGTATCAGATTCAAACAGTCCTGTTCCTTTAGAGAACCC
CAATACATACATACACACACACATGCAAACACATGTATGCACATGCACACAAACAAACACACGTGTGTGCGCGAACACACACACACACACACACACA
CACACAGCAGCTTCAACGTGTTTATTTTTCCTCAGTACTGAGTCTGGAAGCTCTAGGTCAACCTCTTTACAACAGAGAGTCCTCTGACACCTCTTTCTTT
GGCCTGCAGAGGGAGTGTACTGGCTAGTTTTGTGTCAACTTGACGCAGCTGGAGTTATCACAGAGAAAGGAGCTTCAGTTGAGGAAATGCCTCCATGA
GATCCAACTGTAAGGCATTTCCTCAATTAGTGGTCAAGGGGGAAGGGCCCCTTGTGGGTGGTGCCATTTCTGGGCTGGTAGTCTTGATTCTATAAGAGA
GCAGGCTGAGCAAGCCAGGGGAAGCAAGCCAGTAAGGAACATCCCTCCATGGCCTACTCATCAGCTCCTGCTTTCTGACCTGCTTGAGTTCCAGCCCT
GACTTCCTTGGTGATGAACAGCAGTATGGAAGTGTATGCCAAATAAACTCTTTCCTTCCCAACTTGCTTCTTGGGCATGATGTTTGTGCGGGAATAGAA
ACCCTGACTAAGACAGGGAGTCTTCGCCCCATGTCTTCCTGTGGATGCCCTGTGTAAGTCTGTGTCTCTGGTGGTTAACCTCTATTGGAAACTTGAGGTC
CAGACTCGCCTGGGACATGGGCCCTCAGCATGCCTTGGGTGATTATCATGATTAGATTAACTGAAGTGAGGAAACCCACCCACTTCTGGTTTCATAGGT
TAGGATCCTAGACTATACAGTGACCTGAGAATAGTCCGTCACTTCTCACTCTGCTTCCTGACTGAAGGTGAAGTATGGCCAACCACTGTACACTCCTGT
AGCCATGCCTTCACCATCACAATGGATTGCAACCTCCAACTCTGAGCCAACAGAAACTATTTTTGTTTTTAAGTTGCTTTTATCTGGATATTCTATAACA
GCAACAGAAAAGTTATTTAGGCAATTAGAGTTCCAGTCTCCTCCTCTTCTTTATACATTAAACAACTATTGAATTTTGAATTCCCCCCCCCCCTCTCTCTC
TGCCCACCACGGTTTGAGTGTGCCACCAAGCAGTAGTAGGGGGTCAAAGGGCAACTTTTGAGAGTTAGTTCATTCTTTCCACAATGTGAGTGGCTGGCC
AATGTCTTTACCTGCTGAGCCATGTCCCTGATCATCAACCTTTTCCTTTTTTAAAAAAATTATTTATTCATTCATTTTACATCCCAATATCAGCCCCGCTC
TCCTCCCAGTACCCACTGTACCCACTCACACAGACTCTTCCCCCATCCTCCCTTCTCCTCTGAGAAAGGAGAGACCTCTGGGTATCATACCACACCCCTA
CCACCACTATCCTCCGCCCCCCAGCACCTCACACACACACAGTGCATCAAGTCACTGCAGGACTGGGTGCATCCTCTTCCACTGAGGCCAGACTAGGA
GGCCCAGTTATGAAAATGGATCCACACGCAGGCAACAGACTCAGGGAGGGTTCCAGTTGTTGGGGAACCCACATGAAGATCAAGCTGCAGATCTGCTA
CATATGGGGTAGGGGACCTAGGTCCAGTCTGTGTTCCCTCTGTGCATTAACCTCTTTCTTAATACAAACAAATGAGAAACAAATGCTACAGTTCAGGAG
TGGAGGGTGGGTCTTCCTCATCGACTTTGCCTCCCATGATGATACACATGAAAAGTGGAAGTGTTTACTTTCCAGGGCCTTGATAGTGCTGATAACCTG
TGGGTGGAAAGTTCCCTCTCTGTGGTCAGTCACTCTGTCTCTCTTCATTCCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGG
CCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAA
TAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA
TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGT
CTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCA
CAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGT
ACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGA
CGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCC
AACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATG
GCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAA
ACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTT
GTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCA
ACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATG
GTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTAC
ACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTA
CCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATG
CCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCC
GACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGAT
TCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACT
TTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAA
CCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT
CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGC
CCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGT
GCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCG
GTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA
ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGC
ATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCAT
AGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTT
GATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC
GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGA
AATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCT
GACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCT
GGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG
CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGA
TACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCC
GACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGG
ACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCG
CCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGG
AATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGA
AATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGA
TTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTG
CTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGAT
CGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAA
GAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGC
AGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATC
GGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTG



   

ATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCG
CGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC
GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTG
CCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAG
GGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATAT
CATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGC
TGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGA
GTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAA
TGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGGGATGGGTACAGGGACTGCCTCTGCAGGAGATGAGCAGGTATTCTGGACCTCAGGCAGGAG
GAAGCTCAGGATTCCCCCACCCCTTACTCATATACTGCAGTCTCCCCATTATATCAGTTATCAGGGTTCCAATATATGGATTGTAGTGAAATATAATTCT
GCCGATATAAAAATTTAATAATAATAGTTCTTGATATCTAATGACTCCTGTCTTGGTTGACCATACACAGATATCCTTGCATGCACATTTAAACACCCAT
ATACATGCACACACATACACATACACACACACACACACACACACACACACACACACACACACACATACACACACACACATCTTCTTCACACACCACTT
TGCAATTTTATCATTTTTAGTTCATTCTTTAATTTTTACTTATTTATACAGGATGGAATTATACCACTGAGCTAAACCCTAGACACTTTTTAAAAAGAGGT
TCCTAAAGAAATTAACTCCCCTCAAAAGCCAGGCCCCAAACTGAACTCAAAGTTACAGGAAGCCAGCTCTCTGGAGATTACGGAAGCAAAGCAACTG
ATCTCAACCCCAGACACCCAGTGGGTGCAAAAAGAGACAAGGACCTCCCCAGTTTCAAAACAGCTTGGCTAAGGAAAGCAGCTAACTTCCTTATTCGG
CTCCTCTTTCCTGTCCTTAGCCACAAAACCCCCAGCTTGAAGTATATAACCTGCACCCTACTGAACTCTGGTCATTGTGTTTCTGAGTCCGTTCCCTGAT
CACTGAGTCCCGTTCCCTGATCACTGTGTAGCCCAAAGAAACCCTCTGGGATTAAATAAAGCCTGCCCTAGGTGTTTGAGGTTGTCTAGAGTCTCAGCT
CTTGTGCCTTCCTATAAACCTAATTCTTACTTATGCTTGTAGTTCCTCCACAATCAAACTCACACCGCCACAATACATGTGTCGGTCAATGGCAAGGGAC
TGAATTAATTTTTCCCTCCTTAAACTTAGTTTTCTTGGAGATTTCCTCCTTCACACATATGACTGACACCATGGTTTTCTAGTGCTATGGTAATGCATTTA
CCCACTCATCTCTTGACAGAACACTGGCAGTCCTTGCCTTTTATTCAATAAATGACTTACATGAAAACTTTCTACATTTGTGAACATGTCTACAAATTTT
TTTTTTCCTAAGGAAGGAAATCCCAGAACAGAGGATCATTTGTATTTCCCATACATAACTGCCAAACTGCACAGCATGGACTTTGTCTTATTCACATTTC
CGGGAACAATATCTTTTCTTAACAAATAGACCCACCCTCCTGATGTCATGTGTGAAGTCGCTGTATTTTTCATTCACATTATCATCCGCTCAAGAAACTG
AGTCTCTCTTATGGTGTTTATGCTGTTTATAGTCTGTGAATGTGGCTCAGTTCATAGAGTATTATCCTAGCATGCAAGAAATCCAGGGCTGAATCGCCAG
CATTGTATAAACCAAGCACGGCAATCACACGCCTGAAATCCCAACACTGAGAGATTTTGAGAGAGAACTTGAGAGGTTTAGAAGTCACCTTCAAAGTC
ACCCTCACCTACATAGTGAGTCTGAAGCTGCCTGAAATATTCAAGACCCTCTCTCACAAAAAAAAAAGAAAGAAAAGATATTAACAATAAATTGTATT
TATTGGTCTGTGACAATTTCCAAAGTCATCTAAAGAGAGATTTCTGTTAAGGAGGCAGCTGTTTGCCAGGTGGAGGGACGTTTCAGGATCCTTTGCCTA
TCGTTGGGTGATGTTGCCTCACTGTGGACAGAACACTGTAGCATTGCCTCTGGTCAGCTTCACTGTTCTTCATGTCCCTATCAGCACTCCTCCTCCTCCTC
CTCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNAGAGAGAGAGAGAGAGAGAAGAAAAAAGGAGGAGAAAGGCAGAATGCCCTCTGCAACCAAGCTCAGTCTTCTGTCTGCCTCCTCA
GGAACTAAAGTCCTGCAGAGTGGAGCATCTCTGCAGATCCAAGAGGGTGAGTCCCTGAGCCTGGTCTGTATGGCTGACAGCAATCCCCCTGCCGTGCT
GAGTTGGGAGCGCCCGACCCAAAAGCCCTTCCAGCTCTCTACCCCCGCGGAACTGCAACTGCCACGGGCGGAGTTGGAGGACCAGGGAAAATACATCT
GCCAAGCTCAGAACAGTCAGGGTGCTCAGACAGCCTCTGTGAGCCTCAGCATAAGGAGTGAGTTGGAAAATGATGGGGGTGGGGTGGGGGTGGGGGC
ATGGTGATCACAGCCTGGGAAATCCCCACTGATCCCTCTCCTTGTGTTTCACTCCCCAGGCCTTCTACAGCTGCTGGGACCCTCCTGCTCCTTCGAGGGT
CAAGGTCTGCACTGCAGCTGCTCCTCCAGAGCCTGGCCTGCCCCCTCCCTGCGCTGGCGGCTGGGGGAGGGGGTGCTGGAGGGGAACAGCAGCAATGG
CTCCTTCACGGTTAAGTCCAGCTCCGCAGGACAGTGGGCCAACAGCTCCCTGATCCTCAGCATGGAATTCAGCTCTAACCACAGACTCAGCTGTGAAGC
TTGGAGTGACAATAGAGTTCAGAGAGCCACTATCTTGCTGGTGTCAGGCCCAAAGGTCTCACAGGGTAAGGTGTGGAGAAACAGTGCTTTCTGTCTAG
ATTCCACAATGGCATGGGGAGTGAGCAAAATGGGACTAGTGTTTGTGGTTTCCTATCTGTTAGCTTGGTAGGGGGGTTGGGTGCAGGAGGCTGTAGTC
ACATACAAAGATAGGGAGGAAAGGACCTAGACCAAAGTGGGAGGGGACATTCTCACAAGGAAGGGATTAGAAAAAGGTTGGACGCTAAGATGCCTG
CTTGGGAGGAAGACTGTTCATCACCCCAGGTCTCTCTTGTTAGCAGGCAAATCAGAAACCAGTAGAGGAACGGTCCTGGGGGCCATCTGGGGAGCTGG
TCTTATGGCCTTGCTTGCTGTCTGCCTCTGCCTCATCTTTTTCACGTGAGTCTCATTTGGTGAAGGCTTCTTCTAATGACTGTTGATTGGTTAAAGGATTC
CTAAAACTCAGCCCAGTGGGATGATGAGCTACTAGCAGAAACCTCCTGCTAACCTGGTCAGGTATAGATACAGTCTGTTCAAATCATATAGATCCCCAT
CCACTGAGGGTCTTTAATACACAGAGTAGTTCTATCTCTGGCCCCTGTACTTGGTCTTCACTGGTCCCAAATTCCATCTAGCTGAGCTGAAAAAAACAA
AAACAAAAAACAAACAAAAAAACCAAAACCCTCATCTTTTTCTCCAGAGTGAAGGTCCTCAGGAAGAAATCAGCCCTGAAAGTAGCAGCTACGAAAG
GCAACCATCTTGCCAAGAACCCTGCCTCCACCATAAATAGTGCAAGCATAACTTCATCCAACATTGCGTTGGGATACCCAATCCAGGTACTTAGATAGC
CCAGCACATCAAAACTAAGCTTCTGTTTTCTCAAACATCTCTCTACTATCCAGCTTTCCTCCCACAGCCACAGGCTGGGGACCTGACATTTGCCCCCAAC
TTTCTTCTGCTACAGGTATTTGCCCAGGCCTGCCCATTGTTTCTGTTAGCAAAGCTCTTCCCAACGTAGCTACCTCCTGCCAAGCCTTCACAGTCTTTCCC
TTGGCCTCAGCACTGTTCTCATCAGCCCAGAGTAAACTTTCATAAAGGAATTCTAAACACAGCTATTGAGTCTTTACAGTCCAAATATGTGTTGTCTAAC
AGAAATAGAATGTCAGGCTGGGTATGGTAGGACAGACCTATAGTCTCAGCCCTCAGGAGGCTGAGGCAGGAGGATGAAGAGTGTTGACCATCTGCCA
GGGTGACTTATGAGCTCCTTATAAACTCATATGTGAAAAGAGAGCTCAAGTGTGGCTCATCAGTAGAGCACTTGCCTTGTGTAGTGAGAAACAGGGAT
GTAGCTTAGAAGTAGAATGTCTGCATAGACTCTATAGGATTGTGGCCCAGGGGTAGGACACTTGGTTAGATTCCCAGGGGATGGGGTGTGGCTCAGAG
CTGTAGCGCTTGCTGGAAGTTAACAGTGAGGCATGTGAGATGTAGCTCTATTGTTGACTAATTTTCTAGCATGTGTGAGAACCTGGGCTCCATCCTCAA
TAGGGAAAGAGAGAAGAAGAAGTCAGAGAAGAAGGGAGACAAACATACAGAGATATAGAAACACAGAAAGAGACACACATAGAGAAAGACAGAGA
CAACAGGATGTTGGACTTGGTGGCACATGCCTATATTCTGGGTCCTTGAGAAACATGAGGAAGGAAAATGTAAAGTTTGAGGTCCTTGGGCTCCATGG
GAGGCTGGGGGAGGGGGTGTGTCCAGGGCAGTCTGGGCTACTTAGACACTGCATTTTAAGATTTAACAGAAAAGTCGGCCACATGTATAACATAAAAT
CTTCATTAGTCACATTAAAAAGCAGAAATTAATAATACAAATTTCATTCCACACAACACATCCAAGGAACTGTGATTTAAATTTGTTATCAATAACCAA
ATGTAAAGTTTATTAATGATATGTTCACATTCTTCTTACTTTGGGTTACTCTGACTTTTAGATCCAGTGGTACTTTGTTCTCAACAGTTTATCTTCCCTGA
GACTACCTCCCATGACGTATGCCACATGTGGCTAGCACCATATTCAATCTCGAGACCTCCAAAATAGAGTCCAAACTTCCTGGGCATGTGATCCATGAT
CTGTCCTGAGTGAAGCCTTCATCATCTTCCATGCATCAGTTAAAATATCCCACGTCTAAAAGACAGACTATCACCTGCCTCTTGCTGACACAGACTTATT
CCTGCTATCCCCATGTTTCCTGAGACCCACTAGGGTAGGGGTGGGTTTTATCTAGGCTTCTTGAGAGCTCACTGTAGCTCCCTGCTTCTGCCCATCAGAT
TGCAACTAGATGAGGTTTTGATTTTATTTTTGAAATTTTACTTATGTGAGTCTTTGGAGATAGGGTCTCTGTATAGCCCAGTTGTTCTGGAACTCACTAG
GAAGCTAGAGCTTGTAAGCTCTTAGAAGCTAGACATAATCTTCCTTCTAAGGCCTCCCAAGTGATGGGATTGCTGGCATGACACATCTGGCTTCATTCA
CCTTCATTTATTTTTGACAGTCTGGTGCTGTCATTTGTGAGTTACTTAACCTGAATCAGACTATGCTCATATCCATAGAATGGGAAAGGAGGGGATTGTG
AAGACTTGGTGAGAGGCTAAAAGGTTAATGTTATCTGGGGTTGGGATGCCACATACCATTAGAGCCTTTGCCTACTATCTCCAAGGTCCTGGGTTTGGC
TGTGTATACAGACATATGTGCACAGAGCCACATACTGGGGGAATGTAGAGGAGGAGGCTGGGCACATATTCATATTCATGTTCACACATCAGTAAGTA
AGGTGGATGAGTGGAAGCATGGAGTGGAAGCACTCAGGAAATACATGTGAGGCAGGTAAATGAACAAGTGCACACCTAAGCCCCAAGCTGCTTTGGT
AATTCTTGCTGCCCTCTGCAAAGGCCTGACTGATTCCCTTCTCTAATCTGGTTCCAGGGTCATCTGAATGAACCAGGGTCACAGACCCAGAAAGAACAG
CCACCCCTTGCCACAGTCCCAGACACCCAAAAGGATGAGCCTGAACTCCACTATGCCTCCCTCTCCTTCCAAGGCCCGATGCCCCCGAAGCCTCAGAAC
ACGGAGGCTATGAAATCTGTATACACAGAGATCAAGATCCACAAGTGCTGAAGTTCTTTGCTCCATGTGTCCCAGTGCTGGCTGGAGTCCCAGAAAGG
CATGGCCAAGGACAGCAAGTGTTAGAAGCATATTGTGATATCAGTGGCCCTCTAAACCAAAGGCTATGTAGTGGAAGGAGGGAGTTTTGGAAGGAAT
GAAGGTCTCAGAGATTTCTAGGTTCAATTCCAGATTCAGTGTTATCCCCAGAGAAGCCACCTTTTCTCTTTGTGCCCTCTCTTCCTCTTCTGTAATAATAA
TCACAAGGGTCTTAATCATGAGGAGTGTCAAGGAGAAAGTGTAGTGTTTATTGTTGATTATTTGGCTTTATATTGCCTGAGCAGTGTGGAAGAACATTT
TGACTTTAATGCATACTTGAATTTTACTTGTATATATTTAAGAACATATGTTAGTTCCTAAAGTTATTCTGTTTTGAAGTGTGACTGTGTTGTAGCTACAT
ATATCTCAAATTGAACTCATATTGGATGTTCTGCAAACTTTTAAAGATCACACAGATGCCAGCCCAGACTACTATACCCAGCAAAATTATCAATCACAG
GGCATAAAATTAATATATAAAGATTTATCACAAATCAATAAAAGTGACAGATAATCAATACAAAATGGTATATGTGAGTGGCCAGCAAACATACAAG



   

AAGGTAATCTCAGTCAGTGCTTGTCAATGAAATATAAATAAATACAATACAACTACCAAATTGTGCAGCAATTCTGCTTAGAACTGTAGACCTAAATAC
ACAAGATACAGTTGCTCATCAGACTTTCACAAGTGTTTTCATGGAAGAATTGGGGACTAAGCTCATATGCCTAGTATGTTTAAGACCCTAATATGTTTA
ATCTCAAGCCCTATAAAATGCATCCACATGCCCATCAGGAATAAGATAGGCAAACTTCATAATGTTTATGGGATAGACTCATAGCATCCTATACATGTG
TGAGTTTTGCAAATGTAGCATTGAGTGATAGAATTCAGACACAGATTCTCTAGTGTGTTAGGCTATTAGCAGAGATTTAGAAACAGAAGAACTCAACT
GGACTCTTCTCTTCTCTTCTTTCTCTTCTTTCTCTTCTTTCTCTTCTTTCTCTTCCCTTCTCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTC
CCTTCTCTCCCTTCCCTTCTCTTCCCTTCTTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCT
CTCCTCTCCTCTCCTCTCCCCTTCCCTTCCCCTTCTTTCCTTCTTTCCTTTCTTCCTTGCCTGCTTTTTCTTTTCTCTTTGTTTTCTTTTTGCACTTTATTGGAA
GTAGATTTATTTCTCATACAATATATCCTGATTGTGGTTACTGCTTTCTCTACTCCTCTCGGTTCTTCCTCACCTTCCCTCCCATCCAGATTCATTCCCTTC
TTGTTTCTTGTTAAAAAATAATAGGCTTCTAGTAAAACAACAAAATAAAATACAATGAGATAAAAAGAAAAACCATTATCTTAAAGTTGGTCAAGCCA
AGCCAACAAAAGGAAAAGAAACCAAGAGAAGGCACAAGAATCAAGGACCCACTCATTCTCACACTCAGGACTTCTATAAAACATACTAAACTGGGGG
CTAGAGAGATGGCTTAGTGGGTAAGAGCACTGACTGCTCTTCTGAAGGTCCTGAGTTCAAATTCCAGCAACCACATGGTGGCTCACAACCATCTTTGGA
GCTACAGTGTACCAATATACATTAAACAAACAAACAAACAAACAAACAAATAAATCATACTAAACTGAAAGCCATAGTATACAGGGAAACTGGTGCA
GACCCATGTGGGCCCTAAGCTTGCTGCTTCAGTTTCTATGAATTTATATGTGTTTTCCTCAGTTGATTTAGAGGGCCTTGTATTCTCTATTCCTTCTAGTT
TTTACACTCTTTCCACATCCTCTTCCACAGGGTTCCCTGAGAGCAGAGGTGAGAAATTTGATGGAGACATCCATTTAGAACTGTGTGTTCCATGATCTTT
CATCTCTCACTCTCTGCATGTTGTCTGTCTGTGGGTCTTTGTATTTCTTCCTATCTGCTATAGTAAGAGTATTCCCAGATGAAGGCTAAATAAGGCACTG
GACTATGAGTATAACAGAATATCATTAGGAGTCATTTACCCCAATATTTTTTAAAGACCAGTGGTATTTGGTTTTAGCCTAGGTCTCTAGGTAATCTCTT
CTCTGTTTCTTGATCACTAAAGCAGTGCCAATTATAGGTTCCATATTGTGGGGTAAGCCTTAAGTCAATTCAGATTTGATTGATCACCCCCACAAACTTT
GTGTCACTATTGCCCTAGCATATTTTACAGACAGGAATGTAGGGATGTAGGGCAAAGGGTTTGTGGCTGACTTGTAGTATACTTTTCTCTTTTGGTAGTC
TACAGAGTAACTTCCTGTACCAAAGATACTAGAATGTATGGGTAAAAGTTCTATACAACAATCTTGCTCTCTCCATAGTCAATGAATTGTTTAGGTGTT
GTCTTCAGCAATGGGATCTTGCTCAGTTTGTGGAGAGCAACCTATTGTCTTGGCAAGAACCTGGGTTGTTTGGGGATTTCCATGGGTCCCCTTTGACCAA
TAACTCAATTGGTTGTAGCCCAGTCCTGGCATTGGAAGATTTCTTTGTTGACAAGAGATGTCCAGTAGAGACTCTGTCTCCTCCATTGTTTTGAGACTTC
ATGTATTTTAAAAAGTTTCCACTGCACCAGATTTCCATACCACCCTCTAAAATGTTCCTCAATGTTCTAGCTGTCTCTCCACATTCCCTTCCTCAACCACA
TCTCTCTCCCCAGATCCTCCCACTTCCCCCATCTGCCCCTTCTCAAACCATAAAATCTATTTTACTTCCCCCTCCCAGGGACATCCATGTGTCCCACCCTC
AGTCCCTTCCTCTATATTTTAATTCTCTGGGTCTATGCATTATAGGTTGGCTATCACTTACTTAATGCCACATAGAAGTGGATACGTACTATAGAGAAAT
TTTTAATCCAGCAACATGGCTACTCTGACAAAAGATCACATCCAGAAACTGTTTTGTAGGTCTGTGTGATCTGACAACATTCTTGCATTGATTCACCTTG
CAATTCTTTGGTGGTCATCTTTAGGCTTTGCAGATACTGGTCTTCACTGACAACGCTCTTGCATTGGTTTGCATTGCTTTCTTTGCTAATCATTGCTTCTC
ATGGCTTCCTAGAAAGGAAAATCACCAAAGAACTTCTGATTGTATGCTGCCTGCTTCTTGCTGCTTCTGCAGACTTGTGCCTACTGGTGGATCTTCATGG
TTTCTTCTAGATCGAGCCACTGCTACTGATTCATGTTTGGTGTTTGCTAAATTGCCTGGACTGCCACTGCTGATTCATGATTGGTGTTTTGATAGTAAACT
GGACTGCTGACAACAAAGATTCGAATAGCTCAAAAGAACTATTTCTAAACAGGTCCCTGTTTCTTATTAACCTTTCTATTACGCCACCTCTCGTGAGAG
ATAGCCTAGAAGTGAGGCTGACTCATTAAAAAAACATAGTTAAAATAGGTTTTGAAAAAAAAATTTATGCCTACATCCAGTTCTCATGAGAACAGATA
GTAAAGAGAGGTGACTTAAAAAGTAGTGAGGAGAGAATGTTGAAGTCAGTTTGATTGAGTTCAGTTGAGTTCTGAACAGTTCAGTTCATGGAGTTCAG
AGGCAGTTTTGCCAAGCAAAGTAATTCAATGAGAAACTGAGAGAAGCCAGTTTGAATCAGACAGCTAGGAAAGATATTTGAGCTAGAACATCTGAGT
GGAAAGAGCCAGCTAGAGTTCAGAAAGAGTTAGTAGGAGTGAACATATTTAGCAATAAGCCTCCAAAATGACAATTGCATCTGGCAAATAAAAGATA
CTTTTACAACATACCACATTTATTTTTCTATGTCTGGATTACCCTACTCTGGACTTTTTTCTAGGTGCATCCATTTGTTTGCAAGTTTCATGATGTCATTTT
TAAACAGCTGAGTCCCACTTGCTAATTGCTCCTCTTAGTGCCTGTCTTACTGGTGTTCTGTTCAGAAAGTTGTCTCCTGGGCTAATGTGTTCAAGGGTAT
TTCCCACTTACTCTTCTATCCGGTTCAGTGTATTGG 

 
 


	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




