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Genentech ID: UNQ5291 Date of Submission:  11/05/04 

Lexicon Contract Name: DNA163A Mutation Type:   Standard Knock out  

LexVision Name: MEM450N1   Conditional  

Reference accessions:  NM_010128.3 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA  __pKOS-12_________     
     Target Vector  DNA __DNA163A/pKOS12-FTV2____________     

   Targeted ES Cell DNA __1B7____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 17 + 18 15 + 16 

Restriction Enzyme for Genomic Digest: NheI EcoRV 

Predicted Wild-type Band (kb): 8.7 kb 17.9 kb 

Predicted Mutant Band (kb): 13.9 kb 8.7 kb 

Probe Size: 415 bp 458 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: DNA163A-5 5’ Primer Name: Neo3a 

3’ Primer Name: DNA163A-6 3’ Primer Name: DNA163A-6 

Predicted Wild-type Band (bp): 382 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 257 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 
DNA163A-15   5’ – GGACCACTTCAATACAGAAGG 
DNA163A-16  5’ – CTCCAACCAGGATACACAGC 
DNA163A-17  5’ – GTCGTGAAACTGCACCAAGC 
DNA163A-18  5’ – ACAACATCTGCAAAGGCTGG 
 
 
 
PCR Genotyping 
DNA163A-5  5’ – GGGTATGTGTATCAATCAGG 
DNA163A-6  5’ – TGTGATTTAACACTCCCAGC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
TCAGAAGTCACCAAAAAGCCAAGATGTTGGTGCTACTGGCTGGTCTCTTTGTGGTCCACATTGCCACTGCCATTATGCTGTTTGTCTCCACCATTGCCAA
CGTGAGTCCCAGCCCCCTG 

 
Genomic Locus: (the deleted sequence represents nt12538 – 12656 in the sequence below KOS12 used to generate the TV 
represents nt 5170 - 15869 in the sequence below.) 
TGACACATCCAATGTTGATATCTACCGGTCATAGTGAAATCAACATGACCCCTGAAACACAAGCTGTCTGATAGCCAGCAACCTTCTTGGTTACCATTA
AACTAGAATTATCTGGACTTAAGTCTTGTTTTGGAATAATCTCAGGTGACTGAATTTCTGGGTTGTCCTTGTTTTTCCAGAACCAAAGAATGTGCAGTGG
GTCTAGTTGGGATCTCCTTGGCTTTCGAACACTCATCTCCCAAACATGAGTCCCCAAGAAGACTCTGAAACACTTCAGTCCCTGGTACCCTAACTTGTG
AAACGCATCCCTCAATTTGACTGGTGGGTTCCCTGACAGCAAAGGAGAAAAAGAAAAACACAAACATGACGGTTGCTGCTTCTGAGCCTTCCGTTTAA
GCAAAAAAATTGATATGTGTGTGTGTGTGTGTGTGTGTCTTGGGGGGGTTATCAATGTTTTCTTCCCTGTTCAGAAAGAGTATTTTCACAGCCAAGACA
ATTGATCTTCTGTGACTGGACTGACTCCAACTTTCCCGAGTCTCTTTCATGGAGCACTACACAGCACTGTTGGCACATGTTGAAACTGTGTCGGTAATAG
TGGGGGAGATGTGAGATGACTGAGTAGCAACGTTGGGCTCTGATCTTGTCTCGAATCTTCCCTGTGATCAGAAGCAACTAACTCACTAAGAAAGGACG
AAGAAACAACTTGGCCAGCAAGACACTCAAGGCTCTGAAAAATCTAGGACCTTACCACTTCAGTTTTAAGCAGTCCTTTGAGTCCATGCTAATGGCTAA
CTTAATCCATAAAAGTTAGTGTAGTCAAACCAGGGGCTAGGGATACAGCCCACTGGCAGTATGCTTGCCTAGCGTGTTCGTGGCTCTGCATTCAATTAC
AAGAGCTGCAGGGGTCAGGGGATGAGGAGGTGGCTTCTGCTGCCCTACCTGATCCAAGAGTCCTTGGGCACAGTATTAAAGAACTCACCTGAAATAGC
CCTGGATATTACCCGAGCTTGGAAAGAAGGAAGATGTTTGGCTTATCAAACAAAGGGTGCCATCTCCGGAGGAGTCTGTGCACACATCAGTTCACTAG
GAGCATAACTGGGCTCAGAAACTGAGCTGGTCCTGGGTAAGACACTCCCCTCCTCTGGAGGAGGGGGAACAGGCACAGGTGTGGATGAGAGCAAATG
GAGGGCATACTGGGAGGAAAAAGAAGGTTAGGGAACTAGAGGGTGAGAGAGAGAGAGAGGGGGGGGGAGAGAGAGAGAGAGGGAGAGCAAGAGG
GAGAGGGAGAGGGAGAGAACAGAAACTGTGTTTGGGGGATAGAGCAAACAGAAAGGTCTAGAGAGAGCCAAGTAGAGAGAGAAAGTGAACCTGAA
AGGGAGACATGACTGACTGCTCTCACTGCCCCAGGATAGGCCTTGGATCAAAATCCTGGTTTTCAGACCTCCATGGAAGTCTTTTCTCTTCTTAGTTGTG
GCGCGGTTGTTGCATGTTTGGGGACATTGGGTTTTATAGGTAGAGTTCCGGCGCCTCTCCTCTCAGATGAGAGAGTCAAGCCTAGTGAGNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNGCCAGCTGTCTGTTCTGGCTGGACCATAGAGAGCAGTGTGACAGGGAGAAAGCAATGGTCTTTGCAAGATCCTTTGTTTAGAGCATTGGGACTAC
TTTGAGGGGCTGTCCAATTCTGATTGGCTCGAAGTTGTGGGAGGAACAGAGCCACCAGTAACTGTCAAACCCTCAGAGGACAGCGGGATGTGGTGCCA
CATGCCTTTAGTCCCAAAACCAGGGAGGGTTGAAGCAGGAGGATTGCTGTGAGTTTGAGGCTAGCAGGGGCTACATAGTGATTCAGTGTCAAAATATC
AAAGGGGGGGGGCTGGGGAGATAGCTCAGTGGGTAAAGAGCTCACTGCGTGAAAAGAAGACTTGAGTTTGATTCTCAAAGACCACATGAATAATCGG
GTGTGGCTGGATTTACAATCTCACCTATGGGGAAGGAAGGCAGGAGGCTCCCTGGGGCTCATAGCCAGTCAGCTTAACTGAGTCTTGAAGTCCCAGCC
ACTAAGACCCCATCTCATAAATACAACAGCAACAAAAAACAAGCTGGAGGACAACTTCGAATGAATAACACCAGGGTTGTCTTCTGGCTGCTACACAC
ACATACACACACACACACTCACACTCACACATACATATACGCACTCACACATACATACACACTCACACACATATACACACTCATACTTACACACACAT
ATACACATACTCACATACATACACACACATACACACATGTGCACATACACTCACACATATAAATACACATACACACATACTCTCACACACATACACAA
TACACACATGCACACACACTCACACACACACTCACATACACACATATACATGTACACTCACACATACACACACTCACACACATATATACACACACTCA
CATACACCCACCCACATACAGATATGCACACAGACTTACACACTCACACACAGACTCAAACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACACACACCTCAGATAGAAGACAGAAAACCAAGCTGGAGTGGAGATCCAAGACAGTGGCTTCATTCTCTGCTAGCTGGGAGGC
AGAGGTCTTGGTCAAATGACTGAGAGACCCCAGTATCTCTCAAAACAAAGTAGCTGCCATCTCTGAAACTGCACCAAGCCAGCGCCCACCTAGCATGC
TTGGGTGCCCCTGCTCTGCACAGTCCTCCACCCAGCATGCTTGAGTGCCCCTGCTCTGCACAGTCCTCCAGCTCCATCAGCCTTTGCTGGTTGAAGCATG
TTACTGCCATCTGCTGTCAGATGCACCCAGAAGCCTCTAGGGCCCAGCCACACCTTGATTTTTCTTACCAAACCCTAGTTATTATCTTGGCAATGTCTCC
CTGGAAGACAATCTGGCTGCAGGAGTACTTCTCCTTTGTCGGGAACAGAAGGCAGCAGAAGCTCCTGTCCTCACCCAGGAGACATCCTTCCCGACACT
GGCCAGCTGCAGCCAGAGGGTGTGGGCTGAAATCAGGCCTCACAGCCGAGGTCTGTCTCCAGCCTTTGCAGATGTTGTCCAGATCCACCCACTCCATG
GACACAATGGAAGACAAGCGGAAATGAGAGGGAGGGAGAGAGAGACAAGGGTGGGGCGTCTCTGGATGCATCTGCAAAAACAATATTCATGCTATAT
GCTTGCCTTTGCATAGTCCACGGCTCTCAGGTTGCAGAGAAGCCTTGTGACCACCTCGTTTGAGCCTTTCTCTGTTACACCAATGAATAAATATGACCTA
CAGGATTTGGCTTGCTTTGTCTTAGGCATGGACCCTTCAATGCTCATGCTAAGCCTATGAGGTCCTTAAGAAATTTGAACTTAGAGTCTGTTCTTTGTCA
CTTGGGACTCTGCCTCTCTAGATTTCACCAAGCAGACAGGTTTTGCAAAATCTTTCAACTCTGGCCATTAGCCAGACAAGAATGCTGTGGTACCTCCGG
CTCACCTTCTAATTAGACCTCCCTCCCAACCTTCCTCCCTCCCTCCCTCCCTCCCTTCTTTCTTTCTTTCTTTCTTTTTCTTTCTGACTTATTCTTCCTCTTTT
CCTCATTTCCTTCCCATTTCCTTTATTTTTCATATCTTTTCCCCTTTCCTTCCTTTCTTTATCTCTTTCTGTCTTTCCTTTCCTCTTCCTCTCCCTTCTAACCCA
TTTGCTGTTCTTTACTCTATATTCTAACCACATGTGGCAGGTGGCACAGGTGGGATTAGCTCCAAAGAGGCTGCCCCATTTATGACAGGCCACCTTTGTA
GCCCCTTTGCCCCAGGACTACAAAGAAACAGCTGTTTCCCCGAATCACCCAGACCCCTGTGTCTTTCCCTGCTTAATTGTTAACAGGCACCGAATCCAC
CACTACTTGAAGTGTCATCCCTAGTGTGAGCTACACAGATCAAAGGGCGACCCACAGTGTTTTCTTTCCACGTCCGAGCATCCCATATGCAGAAACAGG
AAGACTTGGCCCTTAAGGATCCCCTCATCCCGTTTCCCACACGGAGATGCATGCCTCCCTTTCCATCTGTGCGTGAAAACAATGTTGAGGATGGAAAAG
TACACATGACATAAAAAGCAACAACAATGGCCAGGGAAGCTCACCCAAGGCCCCATCCACCAGCCTGCCTTCAATCACAGCCTTCCCATCCTCCAGAT
ACATCCTCCACACCGTTCCCCAAGGACAGAGTTTCCTTTTGCTTATTTGCTTTTTGTCCCACGGGCATCTGTTTTGCCAACTAAAATGACCCTCAATGGG
AACGCACACACATTGGAACCCCAAGCACAGCAAGAATGGTGTTGACATGGAGGAGGGTAGACAGACTTCCGTGCCACCCTGCAGTGTTCTTAAGAAA



   

CACAGAGAGCCTCAGATCCACTTCAAATGTCACATTGAAGAAGATGTGCACAGTCAGGGCTGACTCATGAAGGCCGCTTGACCCAATCCCTTTAAGAG
CGACTTGGCCTTTCCTCTTTTCCCCCTGCCTTGCAGGAAGTACCAGGTCTTGGATCAGATGGGGTGAAAAAGCCTTCACTCCAATTGCAGTTAGCCAGC
AGGAGGTGGGAATGTCTTTGCTAGAACATCACTGGCCAATGGAAGGACAGAGGAGGCTCTAGGAAGAATCTCTGGACAGTCTCATTATGTAGCTCTGG
CTATCCTGGACTTCATGTATAGTAGACCAGGCTGACTTTGAACTCACAGAGCTCTGCCTGTTTCTGGCTCCCAAATGCTGGGATTAAAGGTATGTTCCAC
TCTATGTGGAATAGGCAAGCACTCGCTCTTACCAAATGAATTATACTCACATTCTGTGGGCTGTATGTACTGTTGGCAGGACTTTTCTAACAGGGCCTTG
GATAGTTCCCAAGGACAGGTTGAGTTTAAGTATGATTTGCATAGATTTTCAGGTTGAGTTTGTAGATGAGTTTCATGGCTTTGGAACCAAATCTTAAAG
CTCTCCATTAGCTTGGAAGTTCTATACCAAAAAGTTAAGTGGAAATGAAATAATATGAAGTTTGTGTATAATAAGGTGCCCAACCCATAACTTGCAGCA
ATATGACAAATAATTTATAAAAGTGACAGAGGACTGAAGTATATGCTACCTTAAAATAAAAAAGGAAGTTCTGTAGAGATGGGTCACTGACTAAGAGC
ATTGGATGCTCTTTCAGGGGACTCGAGTTCAGTTTCCAGCATCCACATTGCTGGTAGTCCATAATTGTTTGTAATCCCAGTTCTAGGGGCCCTGGCATCA
TTTTCTGGCCTCCATGGGTACTGCATCATCTCATGGTACACAGACATACATGTAGGCAAAACACCTACACACATAAAATAAAGATTTAAAAATGGAAA
GAAGAGAAAGGAGGTGTTCTGTGTCTTTCAGCCACTCTGCCATTATTTTTCCACAGTGAAGGAAATATTGCCCTCTTTAGTTCATTTATTTGTTCATTAA
CTAGGTTTATCTGGTACCTGTCATAGAGTCTGCCCTTAGGAACTCAGACTCCTGAGGGTGGGGGAGCCAAGCAGGTCCATAAAGAACTCTGTCATCAG
GCAGGCTGCCATGAGGGCCTTTTATTAAGAATACGTAACATAACAGGAGGAAAAACATCAACTTCAGCCCTGCGGACAGAAGGAGGCAGGATTTGAG
CTGGGTGAGAAAAAATAATAGGTAGTTACTAGGGGAAGGACATAAAAGTAGCTTTCATTTTTGGAAGTCAAATTCCCAGGATTCCGTGGGCAGCTGTC
TGGAGTCTCATTTCCCGGATACGGGTGCTTGTCTCAGTTGTGGTAGGGGGATGAGGGTTGTAGGCTGAGGAAGGCCATGGCCAGATAACCCAATAGCA
GGACAGAGAGAGCATGGTGAGGGGGAGGTTAGAGAGTGTGTCCTGGGAGGAGCTGACATCAGCATCCAGGCTAGGGTCCTGACAGTGCCGGCAGGAT
AGGGACCCACTGCAAGATAACACAGGTAGAAACTCCCAGGTGACTGTGAAGCTTAAGACAGGAAGCCAGGGAGAGGCAGAAATGGTAGCTGAGCCAT
TATTGGTCGTTTCTTCCCAGTAACGGGCTCTCTTAGGTACCCCTCATCCCTACTCCAGAACTGTTTAAACTAGTTTCAGCCAGCCAAACCCACACACACA
GTACTAGGAAGCATCTTGTATAGTCTTGCCAACCATAGAGACGCTCTCATTTGTAAGGGTGCCACCCAGTCTCACACGAATTGTTCAGCTCTATACACT
CAGGATGTTAGCTCAGCACTAAGGAGGCAGGAGAATTCCCACAAGTTTGGGCTACGTGGTGATTTCCAGCTGTACTTGGCGCTAAGAGTCTGATCCTTC
TTTTTCCTAATAGTTACTTAGTGTGGTCATCTGTGCCGTTGGGTTGCTTCTCTGTTTCCCTAGACCCTGAGCGCGGCCCTGCCAATCACACAGTGCAGAT
GGGGTACCTGCTGTGCTTACAGGGGGCAGGCACAAGAAGAAGGGTTCTTGTTGTCTGCATAGAAGGCAGAGCACTTCCCACGGTTTCCGAACATTGTG
AACTGACCAGGTGTGGTGGCTCACTGGAGAGTGTAAAAGCACCACAGGCCATATTCCTGGTATGGGAGTCCCCAACAACAGATGACACACTTTGAGTC
TGTCCATGCAGCAAGAAGGGAGGGCGGTGGTACAGCGGAAGTCAGAGTTGTGGCACTGTGTTCTCTGCTTCCGGGTTGGCTCCACCCCTTGAGGTTGG
GGAACGCGCTCTCCACTGAAGAGTGTGAACTGCAGCATTTTGGGGGAATAGGAGGGAGAATCCCATTACTGTTTCAGTGAGATACAAGCTGCAGCAGC
CCATACTTTCAAAATTGTCTAAATGCTTGTGTTCGTTTTGTTTTTGTGGTGGTGCTGAGGAGAGATCCCAGGGCTCTGAACATGTTAGGCAAGTGCCATA
CCGGTGAGGTCCACTCTGAGTCTGAGGCCAGAAATGGTCTTATTCCTTGGGTGAGGAATGAGTCAAAGGATGAGCTACAGGAGATCATGGTGGGTGGA
AGTGTCAAGAGCTTGAACTTAGCCTCATTCTCAGTTGCCTTTACTGGCTTCTCAGATACCCCCACCCATCAGCACCACTGGTGGTTTTCTGAAAACACCT
TGAGGGTTTGGTCTTTCCAAACCCATAGTTCTCAGCCTTCCTAATTATGGGACCCTTTAACCATAAAATTACTTTTGTTGCTCCTTCCTAACTGTAATCTT
GCTACTGTGTAGTGTAAGTATCTCATATGCAACCCCCGTGAAAGGATCGTTCGACCCCCAAGGGGGTCACAACTCACAGGTTGAGAACAGCTGTCCTA
GACTAAGGGGTAGGCTCTCTAATACAGAGGCTGGGTAACTCTCTGGATACAGAGACTGGGGTGATCCAACATAGAAGTTTCATAAAGTGTTCCATTGG
GTTTCCAAGTATTTTGGAAGAGGGGTGTTAAGAATAATGGGAGCCCCTCTAAGATAACAATGGATGACACTGGTAAACTTGACACAAAGATGAAGTTC
TGTGTGTCACTCAGTAACTCCTCCACAGTGGATGGACACAGTGCCTAGAGGCACAGAGAACTGAGGGTCTTGTTCACTAAGAATACTCATTGATCTGAG
ATATTTTGTTCCTTGCCTTAGAGGAAAGACACAGAACACACACACACACACACACACACACACACACACACACACACACACACACCCTATCGCAGATA
AAAGAGCCACTTTTTGGTTTGCATCTCCTCATCTGCTCTTCAAGTGGCAGCAGGCAGGGGACAAGAACTAGTTGGGCCTGCGCTGAGGTAAGAAGAGA
GACGGAGTAGCCCAAAGTGTCCATGCTGCCCAGACATGACGAGCGGCCACTGGACCAGGCTGTCAGCAGGATGAAACAAGAGGGACTCTGCTGGATA
GGGTCCCAGGGCAATCAAGGAGACAGAAAGACTTCTGGATTTGCCTGCCTGTCAGGCAACTCATTTAAAGAGGCCTCACTTGGTGAATTATGGTCCATT
CTTGGCTCCTCAGCTACTTTTCACGATTAGGAGAAAATTTGTCAATTATAAACAAAATGAACCCGAGAGTCATTACAGGGTCGAGGAGGGTGGGGGGA
AAGTTCCCATTATGTGATTCTTGTCCTTTTCTTTCCTGAGCCAGCTTTATTCTAGATGGGCAAGCCTGGGCTGAGAAAAGCCAACTGTCTCTAGAGGATC
TGTTCTTAATACCCTCCCTACTGGAGGGGTGAGGACTAGACAAAAATGTCAATTTCTGAGGACCAAAGTGATTTTAGCCATATGCTGTCCGGTGAACTA
CCCTGCAAATGTCTTATTTCTTGACTTTGATGTGGGGTGGCATGTGACTGAGTAACTGGACCGGGTTGGTAACAGTCATTCTGCTTCATAGAAGAAAGA
CAGTAACAACAACAACAATCACGGCAACCCTGTTATTAGTACCATGTGACACACACGGTACTTACTGTACCATGCTTCAGAAGGCATTTTTACTTACGT
AATCCAGTTGCAGCCTCACACCTCTGGGTATAGTCGGTATCATTACCCCTCTTCACATATGAGGAAACGGAGGCAGAGATCAAAGCCCTTGGAATAATT
CTAAGTCAACTTCTAACTCAAAAAACAAAACAGTAAAACAAATCCTTTTCTCCACACATGAAAGCCAAGGGGGAAGTTACGGAGGTAGGCGAGAACC
ACAGAAAAGCAGCAGTGAACTTGAAAGTTGGGAGAGAGGATTCACAGGCTCTCCCCAGAGGCAGCAGGAAAATGGCATCGGGTTTTGCCATTCACAG
TTAAATTGAGAACATTCTCTGCCTGCCTCCCTCACCGTTGGAGGGAAGCAGCCAGTGGGGAAGAGGATTTTTTTTGGAGAGTAGAAACCAGTGTGTAC
AAAGAGCCAAGAACCCAGGCGTGCAGTAGATCACGTTTGGTTTTGAGTAGCTAATGAGAAAGCGAGAGGAGATAAAAGACACGCAGAATGTCAGAAT
AATGATAGTATCGGTGTTCTAATAAATACCTAGTGTAGCTTGAAAGTGGCTTAGGCACAGACAAAGCATCAATTAAATCAGGTGGAGGGGGGTGGGGA
ACAAGCAATTGCAGGATGCACACAGCATCTCCTCTATGGTTGGTGCATCCTCACACACTCCCTGCCTAGAGGGTGAATACCTCCCCCACCTCCAAGTCC
TTTCCCTTTGATGTCTCTCTGAGCTGACTCTGCATCTGTCATAGGTGTGACACAGAGGGTATGCACGGCTGCCCCATGTGTGCCCGCTTACGCTTCCTTT
AGCTTCTAGATTTTATGATCAGTGGTCTCTGTTGAGATTGTGGCTGAGAACTTTTGTTTATCCATGCACATTGTTAATTTATATTAGTTCAACTCTTCCGA
AGGGTGATTCATACATCTGTTTGTCTTTGGGGATGGGTCTTGAATGACTGAAGTTGCATAAACACCACACACCAGCAAAAAGCACATCTGGTGTTATCT
CAAGCTTTACACTTCTGGAGCCCCAGAGCTGTCATGTTGAACCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCAGGAAATCTAACATCGCCCTAGACCCATAACAGCATCCCCACCAG
AGAGGCACGCAGGGCCAAAGGCTCAGGTGTTGCAAATATTAGTCTGGAATGCTAAATCAGTAAGTGGCCGGGCCATTACCCAGTAATTAGGTTGTCAC
ACTATTGGGTGCCAAAGAGCACTGTAATAACAGAAGTTGTGTCTCTCTTATTTTACGTCTCATCCGGGATCAAATTAGTAGCCAATTTGCTCTATGGCCG
TTGAGTAATAGTGGCGTGTGCTGCAGAACTCATTGTTTCTATTCAGTTTGCTGGGTGAGCATTTTGCTGGAGCACTGATGCTTTCCTCATGCAAATGGAA
ACCGGGCATGCATGCTGCTGCAGAGTTCTGGAGGTGACAAAAATCTTCCAAAAACTCAAAGCCTGACATTTTTGGCCTGTCAATCACAAACAAAACAT
TAGCAGCTGCTATAAAGCATACCATGCGCTTCTTAATATAATGAATATTATATTCTGTAATTATACTCATTATATCTGTAGAATATTCATTATATTAAAG
AGATGAATCTATAAACATGTGGGAGCAAAACAGAAGTACTTGTCTATACACAGATGAGTAAGCATTTGGGTATGTGTATCAATCAGGTTTTAGAACAT
TTTGATGTAATTTTAAATTTTAAAAATTGTCACACTTTCTTGTGTCAACAGAGATCCTGAAATGAGAAGGTGGGATGCGTCTTACTGACTGTGACAATA
ACCTTTCTGTCTCCCCCGTCTTTTGTTTTCAGAATTCTCTACTCAGAAGTCACCAAAAAGCCAAGATGTTGGTGCTACTGGCTGGTCTCTTTGTGGTCCAC
ATTGCCACTGCCATTATGCTGTTTGTCTCCACCATTGCCAACGTGAGTCCCAGCCCCCTGTTTCCTCATCCCAGGAAGGATCTTAGGAATAGTTTGGTAA
AAGGTTAAAAAACAAACAAACAAAAACGGGAGCTGGGAGTGTTAAATCACAGAGCAGAGAACTTCTTGAATAGCTGTGAGGGGAAAACAAACAAAC
AAACAAACAAACAAACAAACAAACACATACTCATAGATCGGGAAGAAATAACCAAAGTGTAAAAGGCGAGAGTCCACAAGTGATTCCTCTAGGGGTG
TTGGGAGGTTCAGCTTTGAGAAGAATCCTCTCCACGGGAGGTGGACACTGAGGTGCGTTTGGAGGATGGGCGTGTCTCCTCTAGAGGAGGAAGTAGAA
GAAAATAGAAGTGCAGTTCAGGCAGAAGGGCAAAGACGCCCTCGTGGGACAGACTCTCCCTGTGCTCAGGTTAACAATATCTGCTCATGCGCTAGATC
GCAGATTCCTGATAGATAGATAGACATCAGAGAATAAGGACACTGCTTTGGTTATGAGGTTGACAAATTCAAATTTTGTGTGGAAATAGGTGTGTGAA
ATGGAATTTGGTAGGATTAACTTGGTGTCCCGTGAATCAAATAACAAATAAAACGATCTTCTACGGAGATCGCTAGTCTGTCTTTGCTCTCGGAACCCG
GGGCTACTCTGACCCCTAGTGGTCATTTTTAGCACCCACTTTGTATTGTCTTAGACAAAATGAGCCAGTTTCTTGAACTTAGAAGTCAAGGCAGCCAGC
TAGCCCATTGTGATGGTAGGATTTGCATGAAGAAGGCAGAGGCAAGAGAGAGGACCATGAGTTTGAGGCCAGCCAGAGCTACACATTTTGCCGGGTGT
GTTGGCTTCCGCCTTTAGTACCACTTGGGAGGCAGTGAGTAAAGGTCAGCCGGGTCTATGTAGCAAGTTTCAGTATAGCCAGAAAACTACAGAGAGAA
ACCCTGCTCGAAAGAAAAAAAAAACCCAAAAATCCAAAAACCCCAAACCAACCAAAACAACAACAACAACCAACAACATTAAAGTTAAGACAGCCA
ATCATTAGACACACAAACAGTGCTCCAGGGTGGACTACAGTCCTTGCTGTGGTTAAAGGGTGAATAAGGTTTGCTTTGTTTTGTTTTCCAGATAGAGTT



   

CATTTGTGTAGCCCTGGCTGTCCTGGAACTCACTATGTAGACCAGACTGGCTTGGATCTTAAGAGATCTGCCTGCCTCAGCTTCCCAAGTGCTGGTATTA
AAGGCGGGTTCCTCTGTTGATTGACAAGGGTGAATAGGTCTTAAAGTCCAGACAGAAGGGGTTTTGCAAACATCAGAGTGTAAATACAAGCTAGGCCA
GTTTAAGTGTTATGAAATAGGACATAACCCCTGCCCAACCTGTCTCCTGTAGGCTTGTAATTTGGCCATTCTATAAGCAGACTCCTAATCCTCACAGGAT
AACAGTGTGGTGGTAAACGTCAAACTGTATTAAGAGCTACCATGTGCTTCCTATTCACCCAGTACCAGCTCTGATGTGGGGGCTGAGAGATCAGGTGAT
TAGGTATGCTAGGGATTCCTGTTTCAGCACGGTTTGCGCATGTGTAGACAGAATTATCTTCTGTTCCAGAAGGGAATTGTTTTTCTTGGTCCAGGCAAGA
AGGGATGGAGAACCTGGGGATGTGCATTTTGGCCACACCTTGTGCTTTACGCTGCCTCTGCCTTGGAGCCCTTGATGCTGCATTTTGACATGGAATGAC
TTTGCATGTTCTAACGGTCTGCATCTGACCCTTCTGTATAGAGGAAGGTTGCCTGTGGGCCCCAGGTTCATTCTTGTCTCCGCAGTAGTCCTCTGTTTCTT
TGTTGTTTCCAGCTGGACGTTTTCCCTTATCTTTTTTTTTTTTGTTGTTGTTGTTCTTTAAAGATTTATTTTTAAAAGTATATCTATGTGTGTGGGTATGCA
CATACAAGTGCCAGTGAAGAAGATGTTGGATTCCCTGAGGCTGGAGTTACACAGGGTTGTGAGTCTCCTAGTGGAGGCGCTGAGACCCGCACTCTAGT
CCTCTTGTAAGAGCTATAAATGTTCTTAATTGCTAAGCCGTTTTAAGATCCCCAGACATTTTTGTTTCTGTTTTTGCGTTTTGAGACCGAGTCTCATGTAG
CCTACATTGGTCTCAAAGTTGCTATCTGAGTGGAAGCTTTAATTCCGGAGCCTCCTGGGTTATTTACAGGGTGCTGCAGTCACAGCAAGGTGCTCCCAG
GCAAGAGTTAACTTGTTTTCCTCATTAGCTAGGGATTTAAATGTGAGTCTTTTTAAAGGAGATTGTGCATACTCAATATATATTTCCTCACCCAGAGTTT
TTGTTCCTTAGAACTTCAGAATTTTAAACCACTATGGTAGAATTTCTTTAGTTAGTTTGTGTGTGTGTGTGCACCACCAATAGTGAAATCCAAAATATAT
CTTTTTGGGGTCACAATTCTCTCTCTTGGGACCTTTGTGTACCTGGGATCTAATTTCTACAGAGACATGAGGCTTAGCAGTATTTATAGCTGCATAGGAC
GTCTTGGTTAAGATTTGGTCCTGACACGTGTTGACATCCTCTTCTGAAAGCAGAAGGATACTTCTTAATCAACTCCATCTCCTGGTTTCAGGTCTGGATG
GTTGCAGATTACGCAAATGCATCTGTAGGGCTTTGGAAGAACTGCACCGGTGGTAACTGCGACGGCTCCCTGTCCTACGGCAATGAAGGTATGCATGC
AGACATCAATGCCTAGAACACCGTGGGTGTGTTCAGGAAGGTGTCCAGACTCTCTGGTTGTCTAATGCTCCTGGTTCTGTCTTGTCTTCACAGATGCTAT
CAAGGCAGTGCAAGCCTTCATGATCCTCTCCATCATCTTCTCCATCATCTCCCTTGTGGTCTTCGTGTTCCAGCTCTTCACTATGGAGAAGGGAAACCGG
TTCTTCCTCTCAGGGTCCACCATGCTGGTGTGCTGTGAGTATCCAGAGCAGCAAGGTCTATTTTACATGAGAGCATCAGTTTCCCCCCCACCCCGCGCCC
CACTGTTCCAGACTGAGCACAGGGCCTTGAGATGCTAAACAAATACCCTAATACTGAGCTACATACATAGTCCCACAGGAAAAGCTTACATCCTTGCTT
CAGTCACTGCCCCTCAGATTAGCACATGGCTGTGTGGAGCTGCCTCTCTGGGCTGTTCTCTCCTCTAGTTATCTGTTGGTGGCCTGGTATTGCTGCTTGG
ATCAGGAACCCCCATATGCTTGGGCACCATCAGGACCACTTCAATACAGAAGGTGGGAATCCCCAGAGAAGATGCAGCTATTGCCATGATGTGCACAA
TTACTGCAATGCACCATCTTCTCCATTCTTTCCAGAAACACCCAGTTAGGTAAAAGGCCAAGCTTCTCTCATAACACCATACCTAGTTGTATGGAGGCC
CAGATCGGACAGACAGGTAGAAATCAGGATGCGTCATGATTTATTCTTCATTACACACAAATCAGTACAGATAGGAGAGCCCAGCTATCTCTTATTCAC
CAACATACCATCAAGCACAAATCTGGGCAAACCAACACAGTGACCTTTTACGGACACACGAAAAGAGTCCACTTTCCTATTGCTGTCCAGGAAAATGG
GATCATAAAAACACCAAAAAAAAACCCCAAAAACTCACTTCAATGCCAATCATGCCAGCTCCCCCTTTCTTGCAGGGCTGTGTATCCTGGTTGGAGTGT
CAATCTACACTCATCATTACGCCCACAGCGAAGGGAACTTCAACTCCAGCAGCCACCAAGGCTATTGTTTCATCCTGACCTGGATCTGCTTCTGTTTCA
GCTTCATCATCGGCATACTCTATATGGTCCTGAGGAAGAAATAAGCCGAATACGCTCATGGGCGTCTGGGGGCGGGGTGGGCTGGGTAGGAGGAAGCA
ACCTAACCTGGGAGGGAAGCAGGAGTCACTGTGTAGGAATAACAGAGAGGGGAGGGGGGTGGGGAGAGGGAAGGAAGAGGGGGAGAGGCCCAAAC
CCAAACCATATCTGGGGCGGTGGGATTCTCTACTGCCAAGCACCCATCCTTGGAAGAAAGTTGTTGGCTGATATGCTGATGCTTCCTTGACGTCACCAG
AGAGTCCTCCTCTAGCCACCAAATATGGCCCCGTCCATCCTCAATTACATACACTCGGGGCCTCCCCAGCTGCCATACCACTGGCGCCACTCTTGAGGG
TGGCTGCTGGGTCACACACTGAGGTCTTCCACATCCATATTATCAAGTTCTGATGGTGGTTCAGGTCTTAGCAAGAGCAGATATTGCTCTATGCTGAGG
CTAAGTCTGGAAGCCACTTTGTCCTTGTGACCTAAAAACAAACATCAAATCCAGATCCCATGTGCCTGTAGTGGGAGCTTTGGCCAGGAAGCCAATGTG
CATATTTGGTGGCCTTTCTAACAAAAGTATAGGAAGAGAGATGGTTTGTAAGTTCAAGCTGATGGAATTGGTTTAGCCAAGAAATGGAAGTTTCTACCC
CAGAGGATCTTGGAGACAGGTGGGGACAGGCAGTGCTCCTCAGTCACGTGTCACCGAGCTGTCCCACATGGAGGCCTCCTATTGTGAACTTTGCTAGA
CTCTCACTTACAGCCAAGGCAGCTTTTCTGGAGTTTTTCTAGATTCTCTAGAGCCAAAGATGATAATGCCTCACAAAACATAGGGTCAAAGCATATGCC
CACCGCAGTGCTATAGTAAGTTTGTGGGTTTTTAGGATTCCCCCAAAGCACTCAATGTATCTTGTATATGTAACAGGGGAGAAATGCATGTGTTCCTTT
GACATACAATTCTGAACTAGGAATATTTGAGGAAGTCCAATGATGACCAACAACACTGGGGACCAGAATATAACATCTAAATGCAGTAGTCACTATTG
CTTTGACCTGGGCTGGAGTGGTCTCCTCTCAACAGCTTTCATCACACTATTTTCCAGCTAAAGATGGCAAAGCTGTAAGCCAATTAACATATACACCAA
CCTAAACTAAAGAACCAGTCCTGAGGGTGTGAGAAAGGTGCTATCTGGTTATGGATTATTAAGCAAACCGTATTTCATTTATGTTGAGAAGAGAATGC
CTGCCCTCAGGGAAAAAAATGTCATTGTGTGAGATGAATAAAGTCCTGGTGATGGGCAGACAGTTTCTCTTTTAAAACAGGAGAAACTCTTAGGGCAT
CCAGACAGATGGTAGCTAAATTGTTGGGGCTGCAGGGGTATTCCTGTATAAGACTTAGAGGTAGTATGATATCTCAGATTTCTGCCTTAAAGGGCTTTC
TTTTTAGAAATAGTTTCTTTTATTGCCCTTAGAAGATCACCCCCAGGAAGAGTATGAGCTATCTTTTCTACATTTCTTTTCCTAGGAATATTCTTATCCAT
TTCTTATATACATTTCTTTTGGGAGGGAGTTTTTATGCTATAGTTGCTGGTATTTATGTAAAGGGACCATTACTAAGTGTATTTCTCTAGCATATTATGTT
TAAGGGACTGTTCAAGGTAGGTTACTGAACTGCCGGGCTGATGTTAGAGACACTGGCCAGAAAAGCTATAATAAGTTCTTAAATTATAATTTGATCACT
ATACATTTGTTCTATGCTGCCTTATGTTCATAAGAATATCAACAGACAGCTAGAGCCAGAAAAAGATAGTCACATTTTGTTAAAAAGTTGAATTATGAC
TGGAGTGAACCGTGCATTCCCTTGCCTTTTACTTTTTTTCTGTGACATTTACGTCTCATGTAATTTGCATCGCATTGGTGGGTTATTCTAGTACTGTATTT
GGCTTCTTCATTAATAGGATATTTCACATACTATAATTGTAAATATTTTGATACAAATGTTTATAACTCTAGGGATATAAAAACAAATTCTGATTCCCTA
CATTGTGTGACTGTTTTCTTTTTCAAAAGTGTGAGATAATATAGAGAATGGTGACATTTATTCCTCCTCATTAATTTGCCTGCTGGTTTGATTTGGTGAAC
TTGACATTTATTTGAAACATTAAGATACTTTCTGGTAAAACCCTAAGGATTTCTCTAATAATTATTTCAGGCAGCTGAATGTTAGCAAATATAGCTTTGC
CTTGCTTTAATTAGACCTCGTAGGCAAAAATGGAATTTCATAAGCTAATAGATTAGAAAGGGGTTGTTATCGTCTTAAATAAGAGTAGCTTATGACATT
AAGAAATGAGGCACTTCTAAAGTTTGGTTGAAGTAGCCAGCTCCTTTAATGTGTCTTCTCAGTTCACAGTGATGCACAAAGGGCTGGGATAACTGACTT
CTGCAGAAACCTCCTATGTTAACTGGGGCTATCTCTGCATGGGTTCAATGAAGGCAACAAGATTAACTCCTTTATGTGAGCTGTCAGAGCTGTCATTGA
TGGCAGAGAGCAGGTGGGCATTATGTATCATCCCATCATCATATCAACACTGGTATGACAAATATGGTTTATTGATTGTCTTCTGGTCCTCTATGGTCTT
GCACTAAAAACAAAACAAAGCAAAAAAACAACCCTAAACAAAACAACACACCAAAAATATACTATGAGAGGTTAAAGAGATGGTTCAGTGGTTAAA
AGCACTCGTTGATCCTTGCAGAGGACTCAAGTTCAGTTCTCAGCACCCATGTGGAGGCTCACAGTCATCTGTAACTTAACTTCCAGGGGATCCAATGCT
TTCTTCTGGCAAAATACTTACACCATAAAGTAGATGAGTATTGGGAAATACATCATCAAACTTGAAAAATTACTCTGCAACTTAAAAGGCTAAAAGAT
GGCTTGGCAATGGCCCAGTGGGTAAAGTGTTCACTACACAAGCATGAGGACCTGAGCTTGGAGTCCCAGAACCCATATTAAAAAGGTGCAATAATGTG
TGTCTGAACTCCAGTTACAGGGGGTAGAGACTGAGCTTACTGGTCAGCTAGCCTAGCCCAATATGTCCAGGTCCAGAGAGAGGCCCTGTCTCAGAAAG
AATGTGAAAACTAATAGATCATCCTATTTTAACCCCTGTTTTCCACATATGCTTAAATGGATGAGTGTACACACACATACTATACACATGCATACATAC
ATACATACATACATACATACATATATACATACATACATACATACATACTATATACACAAACACACACACACACACACACACGGTTTTTGCATATTTCAA
ATTAGCAGATCAAATGGCATTGATTTTTATAATGCCTTCTTAGAGGCCCATATGATATCCTTTTGTTTATCTGTCTTCTGGGNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCACACACACA
CACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTTAGTTTATTGTGTAGCTCTGGCTAGCTTCAAACTTAGAATCCCCCGA
GCTCTGCCTCTTCTGAGTGGTAGGATTAGAGGTGTGTCCCATCACCCCTGGCTGCCCATAAGATGCCTTACGTTGTTTTTAGGATATTAGTTCTCAACCT
GTGGGGTGTTGAACAACTCTTTCATAGGGTCACATATCAGATATCCTGCATCTCAGATAGTTACATTATGATTCGTAACAGTTGCAAAATTATAGTTAT
GAAGTGGCACCACAATAATTTTGTGATTGCGAGTCACCACAACACAAAGAACTGTACTGAAGGGTCACAGAGTTAGGAAGGCTGAGAACCACTGCTTT
AGGACATCTTCATAAAAGGTCTACTTCCCTCACTTAGAGCTCCTACCATGATACAACCCCTTGGTTCGCTCTTCTGACTGCCCATCCCTTCCTCAAAAGT
CTTTAGTCACCAATGAACACCCAGACCCACCCAACATGTTCTTCAACTGCAAAGATATCATCTTCCATTTCAAGAATCTAGTTGGTCATCAGGGTGTCTT
CGGAGAGGCCGCAAGAGGGCTATCAAGCAAGAAACTCATGCAAGACTCCATACAGCAATTCACACCCCAGAGTGACTTCCCTATAGTATTTTCTCTGA
AGACCTGACTTTCTCCAGTTCCTCAGTTGATCAGATGAGGCCCACCCACCCCATGGATGGCGACCTGCTTTGCTTAAACTTTACCTGTTTAAAAGTCATT
TTCATCCCAAAACATATTCCTAGAGATACCCAGAATAATATTCGGTGATGTAGTTGGATACTTTGGCCCAGCCAAGTTGACACATAAAATTAGACATCA
CTGGGTTATCTTCTAGTCAAGGCCAAGGTGCACTGGCTTTCTGTTTTAGAAATAATTTAAAGAAAGCTTAAACACCAGATGTTTCCATGATTTCAGATG
ACATTTAGTTCTGTGCAGAAGTGAGATAGCAAGACATGAGAGTTATCTTGCAAAATGAGATTACATTCTGAGAAAGGGCAGGACGTTGTCAGATTTCC



   

ACATATAAAGGCGGTTAATAAATATTTGAGCAATTAAACGTCTTGGATAGAATTGAATTGAATTGAAGTGATTAAGTAAATATGCAGGTGACCTTGGT
CTAAGTGAGGCATGTGGAGAAAGGTGAGTCATTGAGATCTCTCTTGCCATTCCAGAATGAGGCCCACAGGCACAGGGAAGTCATTCACTGGGGTGATA
ACCCAGGTGCCACATGGTTAATAGGTAACTCTGTCACTCTGCTTTGGATTTACTCCTGATTGTCCCTTTGTAAAACCCCTCTGGCTTTTAGGCACAGAGG
ACAATTTCTCAGGCGCCTTTGGAAGTAGGCCTGTGGGAGTTTAAATCATGCGTGTGCAAGGCTCTGTATTCCAGCAACACAAGAAGCAGTTTTCTGTGT
CTGCTAAGGAAAAGCCAGCACATACCACCAGGCAGACGAAATGTCTCTCAGGAATGTTGCAGTTGAGTTTGAAATAGCCCCATTCTGGAGCACAGAGG
GAACGTGGGCAGTGGTGGGGAGTAAGGTAGAAGGAAGGAGGCTTGCTGGAACTTTTTGTTAGTGGTGTGACTTGTTGAATCGGTTGACATTTGAGAGG
AGAACATGTCTCACAGCACACAGCAGGTGGTGACATG 

Selection Cassette: 
GCACGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCC
CCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCC
GTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTT
GAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACA
GGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTC
AAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTT
ACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCA
TGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTA
ATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCG
GAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT
GACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA
AGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTC
TGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATA
TGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTT
CAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCG
CCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTG
TGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCG
CGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGT
CATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGT
ACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGC
TGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCA
CGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCG
ATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGA
CGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTAC
AGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACG
CCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCA
GTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTA
AGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCA
ACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAAC
CTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTT
AACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAA
CGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGC
AGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTAC
CGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGC
GCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCAT
TGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGAC
TTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGA
CGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTG
GTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTT
CGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGG
GTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATG
GTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAA
GCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTC
CACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCAT
ATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCG
CTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTT
CTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGC
TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAA
AGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCAC
GTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGC
ATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGC
CGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTT
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGC
ACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC 

Targeted Locus: 
TGACACATCCAATGTTGATATCTACCGGTCATAGTGAAATCAACATGACCCCTGAAACACAAGCTGTCTGATAGCCAGCAACCTTCTTGGTTACCATTA
AACTAGAATTATCTGGACTTAAGTCTTGTTTTGGAATAATCTCAGGTGACTGAATTTCTGGGTTGTCCTTGTTTTTCCAGAACCAAAGAATGTGCAGTGG
GTCTAGTTGGGATCTCCTTGGCTTTCGAACACTCATCTCCCAAACATGAGTCCCCAAGAAGACTCTGAAACACTTCAGTCCCTGGTACCCTAACTTGTG
AAACGCATCCCTCAATTTGACTGGTGGGTTCCCTGACAGCAAAGGAGAAAAAGAAAAACACAAACATGACGGTTGCTGCTTCTGAGCCTTCCGTTTAA
GCAAAAAAATTGATATGTGTGTGTGTGTGTGTGTGTGTCTTGGGGGGGTTATCAATGTTTTCTTCCCTGTTCAGAAAGAGTATTTTCACAGCCAAGACA
ATTGATCTTCTGTGACTGGACTGACTCCAACTTTCCCGAGTCTCTTTCATGGAGCACTACACAGCACTGTTGGCACATGTTGAAACTGTGTCGGTAATAG
TGGGGGAGATGTGAGATGACTGAGTAGCAACGTTGGGCTCTGATCTTGTCTCGAATCTTCCCTGTGATCAGAAGCAACTAACTCACTAAGAAAGGACG
AAGAAACAACTTGGCCAGCAAGACACTCAAGGCTCTGAAAAATCTAGGACCTTACCACTTCAGTTTTAAGCAGTCCTTTGAGTCCATGCTAATGGCTAA
CTTAATCCATAAAAGTTAGTGTAGTCAAACCAGGGGCTAGGGATACAGCCCACTGGCAGTATGCTTGCCTAGCGTGTTCGTGGCTCTGCATTCAATTAC
AAGAGCTGCAGGGGTCAGGGGATGAGGAGGTGGCTTCTGCTGCCCTACCTGATCCAAGAGTCCTTGGGCACAGTATTAAAGAACTCACCTGAAATAGC



   

CCTGGATATTACCCGAGCTTGGAAAGAAGGAAGATGTTTGGCTTATCAAACAAAGGGTGCCATCTCCGGAGGAGTCTGTGCACACATCAGTTCACTAG
GAGCATAACTGGGCTCAGAAACTGAGCTGGTCCTGGGTAAGACACTCCCCTCCTCTGGAGGAGGGGGAACAGGCACAGGTGTGGATGAGAGCAAATG
GAGGGCATACTGGGAGGAAAAAGAAGGTTAGGGAACTAGAGGGTGAGAGAGAGAGAGAGGGGGGGGGAGAGAGAGAGAGAGGGAGAGCAAGAGG
GAGAGGGAGAGGGAGAGAACAGAAACTGTGTTTGGGGGATAGAGCAAACAGAAAGGTCTAGAGAGAGCCAAGTAGAGAGAGAAAGTGAACCTGAA
AGGGAGACATGACTGACTGCTCTCACTGCCCCAGGATAGGCCTTGGATCAAAATCCTGGTTTTCAGACCTCCATGGAAGTCTTTTCTCTTCTTAGTTGTG
GCGCGGTTGTTGCATGTTTGGGGACATTGGGTTTTATAGGTAGAGTTCCGGCGCCTCTCCTCTCAGATGAGAGAGTCAAGCCTAGTGAGNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNGCCAGCTGTCTGTTCTGGCTGGACCATAGAGAGCAGTGTGACAGGGAGAAAGCAATGGTCTTTGCAAGATCCTTTGTTTAGAGCATTGGGACTAC
TTTGAGGGGCTGTCCAATTCTGATTGGCTCGAAGTTGTGGGAGGAACAGAGCCACCAGTAACTGTCAAACCCTCAGAGGACAGCGGGATGTGGTGCCA
CATGCCTTTAGTCCCAAAACCAGGGAGGGTTGAAGCAGGAGGATTGCTGTGAGTTTGAGGCTAGCAGGGGCTACATAGTGATTCAGTGTCAAAATATC
AAAGGGGGGGGGCTGGGGAGATAGCTCAGTGGGTAAAGAGCTCACTGCGTGAAAAGAAGACTTGAGTTTGATTCTCAAAGACCACATGAATAATCGG
GTGTGGCTGGATTTACAATCTCACCTATGGGGAAGGAAGGCAGGAGGCTCCCTGGGGCTCATAGCCAGTCAGCTTAACTGAGTCTTGAAGTCCCAGCC
ACTAAGACCCCATCTCATAAATACAACAGCAACAAAAAACAAGCTGGAGGACAACTTCGAATGAATAACACCAGGGTTGTCTTCTGGCTGCTACACAC
ACATACACACACACACACTCACACTCACACATACATATACGCACTCACACATACATACACACTCACACACATATACACACTCATACTTACACACACAT
ATACACATACTCACATACATACACACACATACACACATGTGCACATACACTCACACATATAAATACACATACACACATACTCTCACACACATACACAA
TACACACATGCACACACACTCACACACACACTCACATACACACATATACATGTACACTCACACATACACACACTCACACACATATATACACACACTCA
CATACACCCACCCACATACAGATATGCACACAGACTTACACACTCACACACAGACTCAAACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACACACACCTCAGATAGAAGACAGAAAACCAAGCTGGAGTGGAGATCCAAGACAGTGGCTTCATTCTCTGCTAGCTGGGAGGC
AGAGGTCTTGGTCAAATGACTGAGAGACCCCAGTATCTCTCAAAACAAAGTAGCTGCCATSTCGTGAAACTGCACCAAGCCAGCGCCCACCTAGCATG
CTTGGGTGCCCCTGCTCTGCACAGTCCTCCACCCAGCATGCTTGAGTGCCCCTGCTCTGCACAGTCCTCCAGCTCCATCAGCCTTTGCTGGTTGAAGCAT
GTTACTGCCATCTGCTGTCAGATGCACCCAGAAGCCTCTAGGGCCCAGCCACACCTTGATTTTTCTTACCAAACCCTAGTTATTATCTTGGCAATGTCTC
CCTGGAAGACAATCTGGCTGCAGGAGTACTTCTCCTTTGTCGGGAACAGAAGGCAGCAGAAGCTCCTGTCCTCACCCAGGAGACATCCTTCCCGACAC
TGGCCAGCTGCAGCCAGAGGGTGTGGGCTGAAATCAGGCCTCACAGCCGAGGTCTGTCTCCAGCCTTTGCAGATGTTGTCCAGATCCACCCACTCCATG
GACACAATGGAAGACAAGCGGAAATGAGAGGGAGGGAGAGAGAGACAAGGGTGGGGCGTCTCTGGATGCATCTGCAAAAACAATATTCATGCTATAT
GCTTGCCTTTGCATAGTCCACGGCTCTCAGGTTGCAGAGAAGCCTTGTGACCACCTCGTTTGAGCCTTTCTCTGTTACACCAATGAATAAATATGACCTA
CAGCATTTGGCTTGCTTTGTCTTAGGCATGGACCCTTCAATGCTCATGCTAAGCCTATGAGGTCCTTAAGAAATTTGAACTTAGAGTCTGTTCTTTGTCA
CTTGGGACTCTGCCTCTCTAGATTTCACCAAGCAGACAGGTTTTGCAAAATCTTTCAACTCTGGCCATTAGCCAGACAAGAATGCTGTGGTACTCCGGC
TCACCTTCTAATTAGACCTCCCTCCCAACCTTCCTCCCTCCCTCCCTCCCTCCCTTCTTTCTTTCTTTCTTTCTTTTTCTTTCTGACTTATTCTTCCTCTTTTC
CTCATTTCCTTCCCATTTCCTTTATTTTTCATATCTTTTCCCCTTTCCTTCCTTTCTTTATCTCTTTCTGTCTTTCCTTTCCTCTTCCTCTCCCTTCTAACCCAT
TTGCTGTTCTTTACTCTATATTCTAACCACATGTGGCAGGTGGCACAGGTGGGATTAGCTCCAAAGAGGCTGCCCCATTTATGACAGGCCACCTTTGTA
GCCCCTTTGCCCCAGGACTACAAAGAAACAGCTGTTTCCCCGAATCACCCAGACCCCTGTGTCTTTCCCTGCTTAATTGTTAACAGGCACCGAATCCAC
CACTACTTGAAGTGTCATCCCTAGTGTGAGCTACACAGATCAAAGGGCGACCCACAGTGTTTTCTTTCCACGTCCGAGCATCCCATATGCAGAAACAGG
AAGACTTGGCCCTTAAGGATCCCCTCATCCCGTTTCCCACACGGAGATGCATGCCTCCCTTTCCATCTGTGCGTGAAAACAATGTTGAGGATGGAAAAG
TACACATGACATAAAAAGCAACAACAATGGCCAGGGAAGCTCACCCAAGGCCCCATCCACCAGCCTGCCTTCAATCACAGCCTTCCCATCCTCCAGAT
ACATCCTCCACACCGTTCCCCAAGGACAGAGTTTCCTTTTGCTTATTTGCTTTTTGTCCCACGGGCATCTGTTTTGCCAACTAAAATGACCCTCAATGGG
AACGCACACACATTGGAACCCCAAGCACAGCAAGAATGGTGTTGACATGGAGGAGGGTAGACAGACTTCCGTGCCACCCTGCAGTGTTCTTAAGAAA
CACAGAGAGCCTCAGATCCACTTCAAATGTCACATTGAAGAAGATGTGCACAGTCAGGGCTGACTCATGAAGGCCGCTTGACCCAATCCCTTTAAGAG
CGACTTGGCCTTTCCTCTTTTCCCCCTGCCTTGCAGGAAGTACCAGGTCTTGGATCAGATGGGGTGAAAAAGCCTTCACTCCAATTGCAGTTAGCCAGC
AGGAGGTGGGAATGTCTTTGCTAGAACATCACTGGCCAATGGAAGGACAGAGGAGGCTCTAGGAAGAATCTCTGGACAGTCTCATTATGTAGCTCTGG
CTATCCTGGACTTCATGTATAGTAGACCAGGCTGACTTTGAACTCACAGAGCTCTGCCTGTTTCTGGCTCCCAAATGCTGGGATTAAAGGTATGTTCCAC
TCTATGTGGAATAGGCAAGCACTCGCTCTTACCAAATGAATTATACTCACATTCTGTGGGCTGTATGTACTGTTGGCAGGACTTTTCTAACAGGGCCTTG
GATAGTTCCCAAGGACAGGTTGAGTTTAAGTATGATTTGCATAGATTTTCAGGTTGAGTTTGTAGATGAGTTTCATGGCTTTGGAACCAAATCTTAAAG
CTCTCCATTAGCTTGGAAGTTCTATACCAAAAAGTTAAGTGGAAATGAAATAATATGAAGTTTGTGTATAATAAGGTGCCCAACCCATAACTTGCAGCA
ATATGACAAATAATTTATAAAAGTGACAGAGGACTGAAGTATATGCTACCTTAAAATAAAAAAGGAAGTTCTGTAGAGATGGGTCACTGACTAAGAGC
ATTGGATGCTCTTTCAGGGGACTCGAGTTCAGTTTCCAGCATCCACATTGCTGGTAGTCCATAATTGTTTGTAATCCCAGTTCTAGGGGCCCTGGCATCA
TTTTCTGGCCTCCATGGGTACTGCATCATCTCATGGTACACAGACATACATGTAGGCAAAACACCTACACACATAAAATAAAGATTTAAAAATGGAAA
GAAGAGAAAGGAGGTGTTCTGTGTCTTTCAGCCACTCTGCCATTATTTTTCCACAGTGAAGGAAATATTGCCCTCTTTAGTTCATTTATTTGTTCATTAA
CTAGGTTTATCTGGTACCTGTCATAGAGTCTGCCCTTAGGAACTCAGACTCCTGAGGGTGGGGGAGCCAAGCAGGTCCATAAAGAACTCTGTCATCAG
GCAGGCTGCCATGAGGGCCTTTTATTAAGAATACGTAACATAACAGGAGGAAAAACATCAACTTCAGCCCTGCGGACAGAAGGAGGCAGGATTTGAG
CTGGGTGAGAAAAAATAATAGGTAGTTACTAGGGGAAGGACATAAAAGTAGCTTTCATTTTTGGAAGTCAAATTCCCAGGATTCCGTGGGCAGCTGTC
TGGAGTCTCATTTCCCGGATACGGGTGCTTGTCTCAGTTGTGGTAGGGGGATGAGGGTTGTAGGCTGAGGAAGGCCATGGCCAGATAACCCAATAGCA
GGACAGAGAGAGCATGGTGAGGGGGAGGTTAGAGAGTGTGTCCTGGGAGGAGCTGACATCAGCATCCAGGCTAGGGTCCTGACAGTGCCGGCAGGAT
AGGGACCCACTGCAAGATAACACAGGTAGAAACTCCCAGGTGACTGTGAAGCTTAAGACAGGAAGCCAGGGAGAGGCAGAAATGGTAGCTGAGCCAT



   

TATTGGTCGTTTCTTCCCAGTAACGGGCTCTCTTAGGTACCCCTCATCCCTACTCCAGAACTGTTTAAACTAGTTTCAGCCAGCCAAACCCACACACACA
GTACTAGGAAGCATCTTGTATAGTCTTGCCAACCATAGAGACGCTCTCATTTGTAAGGGTGCCACCCAGTCTCACACGAATTGTTCAGCTCTATACACT
CAGGATGTTAGCTCAGCACTAAGGAGGCAGGAGAATTCCCACAAGTTTGGGCTACGTGGTGATTTCCAGCTGTACTTGGCGCTAAGAGTCTGATCCTTC
TTTTTCCTAATAGTTACTTAGTGTGGTCATCTGTGCCGTTGGGTTGCTTCTCTGTTTCCCTAGACCCTGAGCGCGGCCCTGCCAATCACACAGTGCAGAT
GGGGTACCTGCTGTGCTTACAGGGGGCAGGCACAAGAAGAAGGGTTCTTGTTGTCTGCATAGAAGGCAGAGCACTTCCCACGGTTTCCGAACATTGTG
AACTGACCAGGTGTGGTGGCTCACTGGAGAGTGTAAAAGCACCACAGGCCATATTCCTGGTATGGGAGTCCCCAACAACAGATGACACACTTTGAGTC
TGTCCATGCAGCAAGAAGGGAGGGCGGTGGTACAGCGGAAGTCAGAGTTGTGGCACTGTGTTCTCTGCTTCCGGGTTGGCTCCACCCCTTGAGGTTGG
GGAACGCGCTCTCCACTGAAGAGTGTGAACTGCAGCATTTTGGGGGAATAGGAGGGAGAATCCCATTACTGTTTCAGTGAGATACAAGCTGCAGCAGC
CCATACTTTCAAAATTGTCTAAATGCTTGTGTTCGTTTTGTTTTTGTGGTGGTGCTGAGGAGAGATCCCAGGGCTCTGAACATGTTAGGCAAGTGCCATA
CCGGTGAGGTCCACTCTGAGTCTGAGGCCAGAAATGGTCTTATTCCTTGGGTGAGGAATGAGTCAAAGGATGAGCTACAGGAGATCATGGTGGGTGGA
AGTGTCAAGAGCTTGAACTTAGCCTCATTCTCAGTTGCCTTTACTGGCTTCTCAGATACCCCCACCCATCAGCACCACTGGTGGTTTTCTGAAAACACCT
TGAGGGTTTGGTCTTTCCAAACCCATAGTTCTCAGCCTTCCTAATTATGGGACCCTTTAACCATAAAATTACTTTTGTTGCTCCTTCCTAACTGTAATCTT
GCTACTGTGTAGTGTAAGTATCTCATATGCAACCCCCGTGAAAGGATCGTTCGACCCCCAAGGGGGTCACAACTCACAGGTTGAGAACAGCTGTCCTA
GACTAAGGGGTAGGCTCTCTAATACAGAGGCTGGGTAACTCTCTGGATACAGAGACTGGGGTGATCCAACATAGAAGTTTCATAAAGTGTTCCATTGG
GTTTCCAAGTATTTTGGAAGAGGGGTGTTAAGAATAATGGGAGCCCCTCTAAGATAACAATGGATGACACTGGTAAACTTGACACAAAGATGAAGTTC
TGTGTGTCACTCAGTAACTCCTCCACAGTGGATGGACACAGTGCCTAGAGGCACAGAGAACTGAGGGTCTTGTTCACTAAGAATACTCATTGATCTGAG
ATATTTTGTTCCTTGCCTTAGAGGAAAGACACAGAACACACACACACACACACACACACACACACACACACACACACACACACACCCTATCGCAGATA
AAAGAGCCACTTTTTGGTTTGCATCTCCTCATCTGCTCTTCAAGTGGCAGCAGGCAGGGGACAAGAACTAGTTGGGCCTGCGCTGAGGTAAGAAGAGA
GACGGAGTAGCCCAAAGTGTCCATGCTGCCCAGACATGACGAGCGGCCACTGGACCAGGCTGTCAGCAGGATGAAACAAGAGGGACTCTGCTGGATA
GGGTCCCAGGGCAATCAAGGAGACAGAAAGACTTCTGGATTTGCCTGCCTGTCAGGCAACTCATTTAAAGAGGCCTCACTTGGTGAATTATGGTCCATT
CTTGGCTCCTCAGCTACTTTTCACGATTAGGAGAAAATTTGTCAATTATAAACAAAATGAACCCGAGAGTCATTACAGGGTCGAGGAGGGTGGGGGGA
AAGTTCCCATTATGTGATTCTTGTCCTTTTCTTTCCTGAGCCAGCTTTATTCTAGATGGGCAAGCCTGGGCTGAGAAAAGCCAACTGTCTCTAGAGGATC
TGTTCTTAATACCCTCCCTACTGGAGGGGTGAGGACTAGACAAAAATGTCAATTTCTGAGGACCAAAGTGATTTTAGCCATATGCTGTCCGGTGAACTA
CCCTGCAAATGTCTTATTTCTTGACTTTGATGTGGGGTGGCATGTGACTGAGTAACTGGACCGGGTTGGTAACAGTCATTCTGCTTCATAGAAGAAAGA
CAGTAACAACAACAACAATCACGGCAACCCTGTTATTAGTACCATGTGACACACACGGTACTTACTGTACCATGCTTCAGAAGGCATTTTTACTTACGT
AATCCAGTTGCAGCCTCACACCTCTGGGTATAGTCGGTATCATTACCCCTCTTCACATATGAGGAAACGGAGGCAGAGATCAAAGCCCTTGGAATAATT
CTAAGTCAACTTCTAACTCAAAAAACAAAACAGTAAAACAAATCCTTTTCTCCACACATGAAAGCCAAGGGGGAAGTTACGGAGGTAGGCGAGAACC
ACAGAAAAGCAGCAGTGAACTTGAAAGTTGGGAGAGAGGATTCACAGGCTCTCCCCAGAGGCAGCAGGAAAATGGCATCGGGTTTTGCCATTCACAG
TTAAATTGAGAACATTCTCTGCCTGCCTCCCTCACCGTTGGAGGGAAGCAGCCAGTGGGGAAGAGGATTTTTTTTGGAGAGTAGAAACCAGTGTGTAC
AAAGAGCCAAGAACCCAGGCGTGCAGTAGATCACGTTTGGTTTTGAGTAGCTAATGAGAAAGCGAGAGGAGATAAAAGACACGCAGAATGTCAGAAT
AATGATAGTATCGGTGTTCTAATAAATACCTAGTGTAGCTTGAAAGTGGCTTAGGCACAGACAAAGCATCAATTAAATCAGGTGGAGGGGGGTGGGGA
ACAAGCAATTGCAGGATGCACACAGCATCTCCTCTATGGTTGGTGCATCCTCACACACTCCCTGCCTAGAGGGTGAATACCTCCCCCACCTCCAAGTCC
TTTCCCTTTGATGTCTCTCTGAGCTGACTCTGCATCTGTCATAGGTGTGACACAGAGGGTATGCACGGCTGCCCCATGTGTGCCCGCTTACGCTTCCTTT
AGCTTCTAGATTTTATGATCAGTGGTCTCTGTTGAGATTGTGGCTGAGAACTTTTGTTTATCCATGCACATTGTTAATTTATATTAGTTCAACTCTTCCGA
AGGGTGATTCATACATCTGTTTGTCTTTGGGGATGGGTCTTGAATGACTGAAGTTGCATAAACACCACACACCAGCAAAAAGCACATCTGGTGTTATCT
CAAGCTTTACACTTCTGGAGCCCCAGAGCTGTCATGTTGAACCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCAGGAAATCTAACATCGCCCTAGACCCATAACAGCATCCCCACCAG
AGAGGCACGCAGGGCCAAAGGCTCAGGTGTTGCAAATATTAGTCTGGAATGCTAAATCAGTAAGTGGCCGGGCCATTACCCAGTAATTAGGTTGTCAC
ACTATTGGGTGCCAAAGAGCACTGTAATAACAGAAGTTGTGTCTCTCTTATTTTACGTCTCATCCGGGATCAAATTAGTAGCCAATTTGCTCTATGGCCG
TTGAGTAATAGTGGCGTGTGCTGCAGAACTCATTGTTTCTATTCAGTTTGCTGGGTGAGCATTTTGCTGGAGCACTGATGCTTTCCTCATGCAAATGGAA
ACCGGGCATGCATGCTGCTGCAGAGTTCTGGAGGTGACAAAAATCTTCCAAAAACTCAAAGCCTGACATTTTTGGCCTGTCAATCACAAACAAAACAT
TAGCAGCTGCTATAAAGCATACCATGCGCTTCTTAATATAATGAATATTATATTCTGTAATTATACTCATTATATCTGTAGAATATTCATTATATTAAAG
AGATGAATCTATAAACATGTGGGAGCAAAACAGAAGTACTTGTCTATACACAGATGAGTAAGCATTTGGGTATGTGTATCAATCAGGTTTTAGAACAT
TTTGATGTAATTTTAAATTTTAAAAATTGTCACACTTTCTTGTGTCAACAGAGATCCTGAAATGAGAAGGTGGGATGCGTCTTACTGACTGTGACAATA
ACCTTTCTGTCTCCCCCGTCTTTTGTTTTCAGAATTCTCTACGCGATCGCACGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGC
CGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAAT
AAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCAT
TCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTC
TGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCAC
AACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTA
CCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGAC
GTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCA
ACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAA
CTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTG
TTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAA
CGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGT
GCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACAC
AAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACC
TACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCC
GATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGA
CGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTC
GAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTT
AACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACC
CACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCA
CCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCC
GGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGC
CGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGT
TTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAAC
GGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCAT
CCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAG
CGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGA
TTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGG
GCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAA



   

TGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGA
CGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGG
AAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCA
GCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATA
CACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGA
CCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGAC
GCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCC
ATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAA
TTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAA
TCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATT
TGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCT
TTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCG
ATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAG
AGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCA
GATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCG
GCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGA
TGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGC
GGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCG
GGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGC
CCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGG
GGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATC
ATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCT
GAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAG
TTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAAT
GGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGTTTCCTCATCCCAGGAAGGATCTTAGGAATAGTTTGGTAAAAGGTTAAAAAACAAACAAACAAA
AACGGGAGCTGGGAGTGTTAAATCACAGAGCAGAGAACTTCTTGAATAGCTGTGAGGGGAAAACAAACAAACAAACAAACAAACAAACAAACAAAC
ACATACTCATAGATCGGGAAGAAATAACCAAAGTGTAAAAGGCGAGAGTCCACAAGTGATTCCTCTAGGGGTGTTGGGAGGTTCAGCTTTGAGAAGA
ATCCTCTCCACGGGAGGTGGACACTGAGGTGCGTTTGGAGGATGGGCGTGTCTCCTCTAGAGGAGGAAGTAGAAGAAAATAGAAGTGCAGTTCAGGC
AGAAGGGCAAAGACGCCCTCGTGGGACAGACTCTCCCTGTGCTCAGGTTAACAATATCTGCTCATGCGCTAGATCGCAGATTCCTGATAGATAGATAG
ACATCAGAGAATAAGGACACTGCTTTGGTTATGAGGTTGACAAATTCAAATTTTGTGTGGAAATAGGTGTGTGAAATGGAATTTGGTAGGATTAACTTG
GTGTCCCGTGAATCAAATAACAAATAAAACGATCTTCTACGGAGATCGCTAGTCTGTCTTTGCTCTCGGAACCCGGGGCTACTCTGACCCCTAGTGGTC
ATTTTTAGCACCCACTTTGTATTGTCTTAGACAAAATGAGCCAGTTTCTTGAACTTAGAAGTCAAGGCAGCCAGCTAGCCCATTGTGATGGTAGGATTT
GCATGAAGAAGGCAGAGGCAAGAGAGAGGACCATGAGTTTGAGGCCAGCCAGAGCTACACATTTTGCCGGGTGTGTTGGCTTCCGCCTTTAGTACCAC
TTGGGAGGCAGTGAGTAAAGGTCAGCCGGGTCTATGTAGCAAGTTTCAGTATAGCCAGAAAACTACAGAGAGAAACCCTGCTCGAAAGAAAAAAAAA
ACCCAAAAATCCAAAAACCCCAAACCAACCAAAACAACAACAACAACCAACAACATTAAAGTTAAGACAGCCAATCATTAGACACACAAACAGTGCT
CCAGGGTGGACTACAGTCCTTGCTGTGGTTAAAGGGTGAATAAGGTTTGCTTTGTTTTGTTTTCCAGATAGAGTTCATTTGTGTAGCCCTGGCTGTCCTG
GAACTCACTATGTAGACCAGACTGGCTTGGATCTTAAGAGATCTGCCTGCCTCAGCTTCCCAAGTGCTGGTATTAAAGGCGGGTTCCTCTGTTGATTGA
CAAGGGTGAATAGGTCTTAAAGTCCAGACAGAAGGGGTTTTGCAAACATCAGAGTGTAAATACAAGCTAGGCCAGTTTAAGTGTTATGAAATAGGACA
TAACCCCTGCCCAACCTGTCTCCTGTAGGCTTGTAATTTGGCCATTCTATAAGCAGACTCCTAATCCTCACAGGATAACAGTGTGGTGGTAAACGTCAA
ACTGTATTAAGAGCTACCATGTGCTTCCTATTCACCCAGTACCAGCTCTGATGTGGGGGCTGAGAGATCAGGTGATTAGGTATGCTAGGGATTCCTGTT
TCAGCACGGTTTGCGCATGTGTAGACAGAATTATCTTCTGTTCCAGAAGGGAATTGTTTTTCTTGGTCCAGGCAAGAAGGGATGGAGAACCTGGGGATG
TGCATTTTGGCCACACCTTGTGCTTTACGCTGCCTCTGCCTTGGAGCCCTTGATGCTGCATTTTGACATGGAATGACTTTGCATGTTCTAACGGTCTGCAT
CTGACCCTTCTGTATAGAGGAAGGTTGCCTGTGGGCCCCAGGTTCATTCTTGTCTCCGCAGTAGTCCTCTGTTTCTTTGTTGTTTCCAGCTGGACGTTTTC
CCTTATCTTTTTTTTTTTTGTTGTTGTTGTTCTTTAAAGATTTATTTTTAAAAGTATATCTATGTGTGTGGGTATGCACATACAAGTGCCAGTGAAGAAGA
TGTTGGATTCCCTGAGGCTGGAGTTACACAGGGTTGTGAGTCTCCTAGTGGAGGCGCTGAGACCCGCACTCTAGTCCTCTTGTAAGAGCTATAAATGTT
CTTAATTGCTAAGCCGTTTTAAGATCCCCAGACATTTTTGTTTCTGTTTTTGCGTTTTGAGACCGAGTCTCATGTAGCCTACATTGGTCTCAAAGTTGCTA
TCTGAGTGGAAGCTTTAATTCCGGAGCCTCCTGGGTTATTTACAGGGTGCTGCAGTCACAGCAAGGTGCTCCCAGGCAAGAGTTAACTTGTTTTCCTCA
TTAGCTAGGGATTTAAATGTGAGTCTTTTTAAAGGAGATTGTGCATACTCAATATATATTTCCTCACCCAGAGTTTTTGTTCCTTAGAACTTCAGAATTT
TAAACCACTATGGTAGAATTTCTTTAGTTAGTTTGTGTGTGTGTGTGCACCACCAATAGTGAAATCCAAAATATATCTTTTTGGGGTCACAATTCTCTCT
CTTGGGACCTTTGTGTACCTGGGATCTAATTTCTACAGAGACATGAGGCTTAGCAGTATTTATAGCTGCATAGGACGTCTTGGTTAAGATTTGGTCCTGA
CACGTGTTGACATCCTCTTCTGAAAGCAGAAGGATACTTCTTAATCAACTCCATCTCCTGGTTTCAGGTCTGGATGGTTGCAGATTACGCAAATGCATCT
GTAGGGCTTTGGAAGAACTGCACCGGTGGTAACTGCGACGGCTCCCTGTCCTACGGCAATGAAGGTATGCATGCAGACATCAATGCCTAGAACACCGT
GGGTGTGTTCAGGAAGGTGTCCAGACTCTCTGGTTGTCTAATGCTCCTGGTTCTGTCTTGTCTTCACAGATGCTATCAAGGCAGTGCAAGCCTTCATGAT
CCTCTCCATCATCTTCTCCATCATCTCCCTTGTGGTCTTCGTGTTCCAGCTCTTCACTATGGAGAAGGGAAACCGGTTCTTCCTCTCAGGGTCCACCATGC
TGGTGTGCTGTGAGTATCCAGAGCAGCAAGGTCTATTTTACATGAGAGCATCAGTTTCCCCCCCACCCCGCGCCCCACTGTTCCAGACTGAGCACAGGG
CCTTGAGATGCTAAACAAATACCCTAATACTGAGCTACATACATAGTCCCACAGGAAAAGCTTACATCCTTGCTTCAGTCACTGCCCCTCAGATTAGCA
CATGGCTGTGTGGAGCTGCCTCTCTGGGCTGTTCTCTCCTCTAGTTATCTGTTGGTGGCCTGGTATTGCTGCTTGGATCAGGAACCCCCATATGCTTGGG
CACCATCAGGACCACTTCAATACAGAAGGTGGGAATCCCCAGAGAAGATGCAGCTATTGCCATGATGTGCACAATTACTGCAATGCACCATCTTCTCC
ATTCTTTTCAGAAACACCCAGTTAGGTAAAAGGCCAAGCTTCTCTCATAACACCATACCTAGTTGTATGGAGGCCCAGATCGGACAGACAGGTAGAAA
TCAGGATGCGTCATGATTTATTCTTCATTACACACAAATCAGTACAGATAGGAGAGCCCAGCTATCTCTTATTCACCAACATACCATCAAGCACAAATC
TGGGCAAACCAACACAGTGACCTTTTACGGACACACGAAAAGAGTCCACTTTCCTATTGCTGTCCAGGAAAATGGGATCATAAAAACACCAAAAAAAA
ACCCCAAAAACTCACTTCAATGCCAATCATGCCAGCTCCCCCTTTCTTGCAGGGCTGTGTATCCTGGTTGGAGTGTCAATCTACACTCATCATTACGCCC
ACAGCGAAGGGAACTTCAACTCCAGCAGCCACCAAGGCTATTGTTTCATCCTGACCTGGATCTGCTTCTGTTTCAGCTTCATCATCGGCATACTCTATAT
GGTCCTGAGGAAGAAATAAGCCGAATACGCTCATGGGCGTCTGGGGGCGGGGTGGGCTGGGTAGGAGGAAGCAACCTAACCTGGGAGGGAAGCAGG
AGTCACTGTGTAGGAATAACAGAGAGGGGAGGGGGGTGGGGAGAGGGAAGGAAGAGGGGGAGAGGCCCAAACCCAAACCATATCTGGGGCGGTGGG
ATTCTCTACTGCCAAGCACCCATCCTTGGAAGAAAGTTGTTGGCTGATATGCTGATGCTTCCTTGACGTCACCAGAGAGTCCTCCTCTAGCCACCAAAT
ATGGCCCCGTCCATCCTCAATTACATACACTCGGGGCCTCCCCAGCTGCCATACCACTGGCGCCACTCTTGAGGGTGGCTGCTGGGTCACACACTGAGG
TCTTCCACATCCATATTATCAAGTTCTGATGGTGGTTCAGGTCTTAGCAAGAGCAGATATTGCTCTATGCTGAGGCTAAGTCTGGAAGCCACTTTGTCCT
TGTGACCTAAAAACAAACATCAAATCCAGATCCCATGTGCCTGTAGTGGGAGCTTTGGCCAGGAAGCCAATGTGCATATTTGGTGGCCTTTCTAACAAA
AGTATAGGAAGAGAGATGGTTTGTAAGTTCAAGCTGATGGAATTGGTTTAGCCAAGAAATGGAAGTTTCTACCCCAGAGGATCTTGGAGACAGGTGGG
GACAGGCAGTGCTCCTCAGTCACGTGTCACCGAGCTGTCCCACATGGAGGCCTCCTATTGTGAACTTTGCTAGACTCTCACTTACAGCCAAGGCAGCTT
TTCTGGAGTTTTTCTAGATTCTCTAGAGCCAAAGATGATAATGCCTCACAAAACATAGGGTCAAAGCATATGCCCACCGCAGTGCTATAGTAAGTTTGT
GGGTTTTTAGGATTCCCCCAAAGCACTCAATGTATCTTGTATATGTAACAGGGGAGAAATGCATGTGTTCCTTTGACATACAATTCTGAACTAGGAATA
TTTGAGGAAGTCCAATGATGACCAACAACACTGGGGACCAGAATATAACATCTAAATGCAGTAGTCACTATTGCTTTGACCTGGGCTGGAGTGGTCTC



   

CTCTCAACAGCTTTCATCACACTATTTTCCAGCTAAAGATGGCAAAGCTGTAAGCCAATTAACATATACACCAACCTAAACTAAAGAACCAGTCCTGAG
GGTGTGAGAAAGGTGCTATCTGGTTATGGATTATTAAGCAAACCGTATTTCATTTATGTTGAGAAGAGAATGCCTGCCCTCAGGGAAAAAAATGTCATT
GTGTGAGATGAATAAAGTCCTGGTGATGGGCAGACAGTTTCTCTTTTAAAACAGGAGAAACTCTTAGGGCATCCAGACAGATGGTAGCTAAATTGTTG
GGGCTGCAGGGGTATTCCTGTATAAGACTTAGAGGTAGTATGATATCTCAGATTTCTGCCTTAAAGGGCTTTCTTTTTAGAAATAGTTTCTTTTATTGCC
CTTAGAAGATCACCCCCAGGAAGAGTATGAGCTATCTTTTCTACATTTCTTTTCCTAGGAATATTCTTATCCATTTCTTATATACATTTCTTTTGGGAGGG
AGTTTTTATGCTATAGTTGCTGGTATTTATGTAAAGGGACCATTACTAAGTGTATTTCTCTAGCATATTATGTTTAAGGGACTGTTCAAGGTAGGTTACT
GAACTGCCGGGCTGATGTTAGAGACACTGGCCAGAAAAGCTATAATAAGTTCTTAAATTATAATTTGATCACTATACATTTGTTCTATGCTGCCTTATGT
TCATAAGAATATCAACAGACAGCTAGAGCCAGAAAAAGATAGTCACATTTTGTTAAAAAGTTGAATTATGACTGGAGTGAACCGTGCATTCCCTTGCC
TTTTACTTTTTTTCTGTGACATTTACGTCTCATGTAATTTGCATCGCATTGGTGGGTTATTCTAGTACTGTATTTGGCTTCTTCATTAATAGGATATTTCAC
ATACTATAATTGTAAATATTTTGATACAAATGTTTATAACTCTAGGGATATAAAAACAAATTCTGATTCCCTACATTGTGTGACTGTTTTCTTTTTCAAA
AGTGTGAGATAATATAGAGAATGGTGACATTTATTCCTCCTCATTAATTTGCCTGCTGGTTTGATTTGGTGAACTTGACATTTATTTGAAACATTAAGAT
ACTTTCTGGTAAAACCCTAAGGATTTCTCTAATAATTATTTCAGGCAGCTGAATGTTAGCAAATATAGCTTTGCCTTGCTTTAATTAGACCTCGTAGGCA
AAAATGGAATTTCATAAGCTAATAGATTAGAAAGGGGTTGTTATCGTCTTAAATAAGAGTAGCTTATGACATTAAGAAATGAGGCACTTCTAAAGTTT
GGTTGAAGTAGCCAGCTCCTTTAATGTGTCTTCTCAGTTCACAGTGATGCACAAAGGGCTGGGATAACTGACTTCTGCAGAAACCTCCTATGTTAACTG
GGGCTATCTCTGCATGGGTTCAATGAAGGCAACAAGATTAACTCCTTTATGTGAGCTGTCAGAGCTGTCATTGATGGCAGAGAGCAGGTGGGCATTAT
GTATCATCCCATCATCATATCAACACTGGTATGACAAATATGGTTTATTGATTGTCTTCTGGTCCTCTATGGTCTTGCACTAAAAACAAAACAAAGCAA
AAAAACAACCCTAAACAAAACAACACACCAAAAATATACTATGAGAGGTTAAAGAGATGGTTCAGTGGTTAAAAGCACTCGTTGATCCTTGCAGAGG
ACTCAAGTTCAGTTCTCAGCACCCATGTGGAGGCTCACAGTCATCTGTAACTTAACTTCCAGGGGATCCAATGCTTTCTTCTGGCAAAATACTTACACC
ATAAAGTAGATGAGTATTGGGAAATACATCATCAAACTTGAAAAATTACTCTGCAACTTAAAAGGCTAAAAGATGGCTTGGCAATGGCCCAGTGGGTA
AAGTGTTCACTACACAAGCATGAGGACCTGAGCTTGGAGTCCCAGAACCCATATTAAAAAGGTGCAATAATGTGTGTCTGAACTCCAGTTACAGGGGG
TAGAGACTGAGCTTACTGGTCAGCTAGCCTAGCCCAATATGTCCAGGTCCAGAGAGAGGCCCTGTCTCAGAAAGAATGTGAAAACTAATAGATCATCC
TATTTTAACCCCTGTTTTCCACATATGCTTAAATGGATGAGTGTACACACACATACTATACACATGCATACATACATACATACATACATACATACATATA
TACATACATACATACATACATACTATATACACAAACACACACACACACACACACACGGTTTTTGCATATTTCAAATTAGCAGATCAAATGGCATTGATT
TTTATAATGCCTTCTTAGAGGCCCATATGATATCCTTTTGTTTATCTGTCTTCTGGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCACACACACACACACACAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGTTAGTTTATTGTGTAGCTCTGGCTAGCTTCAAACTTAGAATCCCCCGAGCTCTGCCTCTTCTGAGTGGTAGGAT
TAGAGGTGTGTCCCATCACCCCTGGCTGCCCATAAGATGCCTTACGTTGTTTTTAGGATATTAGTTCTCAACCTGTGGGGTGTTGAACAACTCTTTCATA
GGGTCACATATCAGATATCCTGCATCTCAGATAGTTACATTATGATTCGTAACAGTTGCAAAATTATAGTTATGAAGTGGCACCACAATAATTTTGTGA
TTGCGAGTCACCACAACACAAAGAACTGTACTGAAGGGTCACAGAGTTAGGAAGGCTGAGAACCACTGCTTTAGGACATCTTCATAAAAGGTCTACTT
CCCTCACTTAGAGCTCCTACCATGATACAACCCCTTGGTTCGCTCTTCTGACTGCCCATCCCTTCCTCAAAAGTCTTTAGTCACCAATGAACACCCAGAC
CCACCCAACATGTTCTTCAACTGCAAAGATATCATCTTCCATTTCAAGAATCTAGTTGGTCATCAGGGTGTCTTCGGAGAGGCCGCAAGAGGGCTATCA
AGCAAGAAACTCATGCAAGACTCCATACAGCAATTCACACCCCAGAGTGACTTCCCTATAGTATTTTCTCTGAAGACCTGACTTTCTCCAGTTCCTCAG
TTGATCAGATGAGGCCCACCCACCCCATGGATGGCGACCTGCTTTGCTTAAACTTTACCTGTTTAAAAGTCATTTTCATCCCAAAACATATTCCTAGAGA
TACCCAGAATAATATTCGGTGATGTAGTTGGATACTTTGGCCCAGCCAAGTTGACACATAAAATTAGACATCACTGGGTTATCTTCTAGTCAAGGCCAA
GGTGCACTGGCTTTCTGTTTTAGAAATAATTTAAAGAAAGCTTAAACACCAGATGTTTCCATGATTTCAGATGACATTTAGTTCTGTGCAGAAGTGAGA
TAGCAAGACATGAGAGTTATCTTGCAAAATGAGATTACATTCTGAGAAAGGGCAGGACGTTGTCAGATTTCCACATATAAAGGCGGTTAATAAATATT
TGAGCAATTAAACGTCTTGGATAGAATTGAATTGAATTGAAGTGATTAAGTAAATATGCAGGTGACCTTGGTCTAAGTGAGGCATGTGGAGAAAGGTG
AGTCATTGAGATCTCTCTTGCCATTCCAGAATGAGGCCCACAGGCACAGGGAAGTCATTCACTGGGGTGATAACCCAGGTGCCACATGGTTAATAGGT
AACTCTGTCACTCTGCTTTGGATTTACTCCTGATTGTCCCTTTGTAAAACCCCTCTGGCTTTTAGGCACAGAGGACAATTTCTCAGGCGCCTTTGGAAGT
AGGCCTGTGGGAGTTTAAATCATGCGTGTGCAAGGCTCTGTATTCCAGCAACACAAGAAGCAGTTTTCTGTGTCTGCTAAGGAAAAGCCAGCACATAC
CACCAGGCAGACGAAATGTCTCTCAGGAATGTTGCAGTTGAGTTTGAAATAGCCCCATTCTGGAGCACAGAGGGAACGTGGGCAGTGGTGGGGAGTA
AGGTAGAAGGAAGGAGGCTTGCTGGAACTTTTTGTTAGTGGTGTGACTTGTTGAATCGGTTGACATTTGAGAGGAGAACATGTCTCACAGCACACAGC
AGGTGGTGACATG 


	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




