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Genentech ID: UNQ9166 Date of Submission:  1-16-06 

Lexicon Contract Name: DNA343 Mutation Type: X  Standard Knock out  

LexVision Name: MEM735N1   Conditional  

Reference accessions:  NM_145463 Is this gene X-linked? NO 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __KOS21_________     
    X Target Vector  DNA __FTV 21 PURO____________     

  X Targeted ES Cell DNA __1A11, 1C6____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 15/16 11/12 

Restriction Enzyme for Genomic Digest: Nhe I Acc I 

Predicted Wild-type Band (kb): 12.2 3.2 

Predicted Mutant Band (kb): 14.2 5.7 

Probe Size: 224 300 

 
 
 
 
 
 
 
 

   



   

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: 1 5’ Primer Name: F 

3’ Primer Name: 2 3’ Primer Name: GTIRES 

Predicted Wild-type Band (bp): 496 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 350 
 

 
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 
DNA343-15  5’ – GGAACATGACCCAACGTGA 
DNA343-16 5’ – GGTTGATCACCAGTACTGT 
DNA343-11 5’ – CATCTCCACAGCAGCGTGTC 
DNA343-12 5’ – CGGAGTTCAAGATCGCTTCT 
 
PCR Genotyping 
DNA343-1 5’ – GAGCCATGAGGACCGAGCA 
DNA343-2 5’ – GGTGGAAGGTGAGCAGCGTC 
DNA343-F 5’ – CTCCGGACTCTGATGCTGAAACG 
GT-IRES 5’ – CCCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
GAAACGTTTCTTCTGTGATGCCCCTGTGAAGGCCGAACCTAGCAGGGACGTGGTCACTCGCAAGGAGGGATGACTTAG
ACCCTGGCTCTGCAGCCTGGGCTTCGCCTCAGAGGGGAGTGTTCCTCACGGAAAGCCCCAGGGATCGCCGAACCATAA
CTTCTTGGGGGAGATCTGTGACCTCTAGAGACATCACCGGTGCCCAGGGCAGTGCCATGTGGGGCGGACGCTGCTCAC
CTTCCACCTCTTCCAGGCACCGCGCGTCGCTGCTGCAGCTGCTGCTGGCCGCGCTGCTGGCGGCGGGGGCGCGGGCCAG
CGGCGAGTACTGCCACGGCTGGCTGGACGCGCAGGGCGTCTGGCGCATCGGCTTCCAGTGCCCCGAGCGCTTCGACGG
CGGCGACGCCACCATCTGCTGCGGCAGCTGCGCGCTGCGCTACTGCTGCTCCAGCGCCGAGGCGCGCCTAGACCAGGG
CGGCTGCGACAACGACCGCCAGCAGGGCGTAGGGGAGCCTGGCCGGACAGACCGAGAAGGCCCAGACAGCTCGGCAG
GTAGGCGAGCAGCAGCCAGGTGCAAAGAGGGAGCGGGAGGGCGGTTGCTTTGCCTGGGCAAGAAGGACCAGGAAGCC
TGGAGATTTTAGGAAAGGGCCGGGGAGCAGAAACCTGAGTTTTTTGTTTTTGTTTGGGGGTTGTTTTTGTTTTTGTTTTG
TTTTGTTTCCCCTACTCATTAACTTTGTATGAAGTGGGGCAAAAAACCTCGAGAAAAAACACGTTGCTTCTGTTCATGGT
CCGTGCCTTCCTTTCCCTTCGTCCCATTTCCACTGGGCTTAATCTTGGGAATAGTCAAGAAAATGACAAGGGTGCACCCC
TCTGGAGAAGGCTTGTCCAGGGTTCTCCTCCAAGGGTCCTCAGACGGAGGGCAGTTCTGGGGGACAGCAGACGACTTC
CCGTGGGTGACGCACCTTTTCACATCTCAGGGATCCCTTCTCTCCCGCAGGAGCCAGTGCACAGCTCCCTGTGACCACC
TAGGCCTCTGGGAATCTGGATTGGCCTCCTTAGGCTGACTTGATAGACGTGCCACTGGAACGGAGCCCAACTTTGCTCA
TTGAGACTTTTGACTATTTCTTAATAGACAAAGCCAGATTTTGAAAGTAAGCCTGTCAAATAATTTAGTAGATGGCATTT
CCTTAAGGAGAGGCTGCCAAATTGAGTCTCTCTCTGTGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGAATGAGTGCTACAGGCACATACATAGGTTTGGAGCTGCCTGCGCTTTGGCACAGGTGGTTTCTGCTTTAT
AGAGCAGTCTCCAGCCCAGCAGCTCTTTGCAGTGCAGTTAAGCGTTTTCTTAGTTTGCTCTTCCTGCTGCTGTTGCACTG
ACTTCAGTCTGAAAGGAGGAGAACTGAGGGTCGTTCTGGAGAAGGCACCATCTGAACTGCAGCTCAGTTTGCGGAGTG
TGTGGTCTGGGAACAAAGCCTAGAGAAAAGAGCCAAATGGCTACAATAAGGTGTCTGTTCAATTGGGCTTGTTAATAA
CTTCTAAAAGTCGGGATGGAGTTGGCTAAGGCTGGAGGCAGCGGCCTTCTCACACTGTGGATGCTGGCCATGGCTGCCC
TTCACTCCACTCCTAAATCTTTAAGTCTCCCGGTTCTCTCACAGCCCTTCTGCAATGAAGGACGAATTGCCCAATTAAGC
CTGCGGGGGCTTGTGGTAGCACTGCATTCTTTACCCCTGTGTAGTTATTTACACTTCCAATTAAGAATCCTGGAAAGAG
AACAGTTATTTCTCCCCCAAACTCATTATGTGGGCTGAGACTGATTTCAGCTGGATTTTGCTATCATATTGGAGGTAAAA
CTTCTCTGTGGGTTTTTGTTTGTTTGTTTGTTTGTTTGTTTGCCATTTATAACATGAGGGAGCTGGTATCTTAATTTAGGG
AATGAGATATTTTTACTGTGTGTAGGAAAGGGCTTGGCTCTCACTGCTTGGACGGGGCCTCCAGTGCTGGTGTAATGAG
AATGGTACAGCTGTGGGAGCCAGCTGGGCTGCAGATGGCAGCAAGCCTTCTGGTCTGCGGAACGGACCCTGAGTACAG
AAGTGGCTCTGCTCAGCAGTTTATTTCTCTGTGATTCTGTGTGCTATGTGAATGGGGACGCCTACTCCCAGGATAGAGTC
TGCAAAAGCCATTCGCAGATCTGACCTTTGAGGTCTGGGCTCCGTGTTGCCCCATCGGAAATGCTGGCAACTGTGCCTC
ACCAAGACTGGTGAGACCCATGAACCCCTGTTCAGATGGAGTCCTTAGGGAGGGCTGGGCTTGGCTCAGTGGTGACAT
GGTTCCTTAGCATCTGGGAGGACTCTGTCCAGGTCAGTTCCCCACACCTCACACCCACTCCCACACCTGCTGAAAAAGA
AACCTAGTTGGGAACTCACCAGAAAATGCAGCAGTTTCTTGACTGTAGGGAGACTTCCACAGAAGTGGTCCAGAGGCT
TCCTGCAGGCTCCTCCTGTCTGCTTAGGTCCTGAGCATGCTGCCCCGCGTTCCTGCCTTGCCTATGGCTCCCATGATTTA
AACAATTCTGTTATTTATTTTTAAAAGATAATATATAATTATATATAATATATAAAGTCTCACTTTATAGCCTAGGCTGG
CCCAGTAGCTCACTATGTAGTCTAGACTGGCCTTGAACTCCAAGACAATTTTCTTGTTTCTGGCTTTCCAAAGGTTAAAG
CTGAGAGTCACACCATGCAAAGTTCCTGAAAGGTTTTTTTTTTGTTTTGTTTTGTTTTTTTGTTTTAAAGAAAATAACTTT
AAAGTGAAGTTCATTACTCTGCTAGTTTTACTCACAACCCTTTATTGTTATTTTATGGTTTTATTTTTCAGAATAACTTAA
TACCCACCGGCTCTTGCCAGCCTTCCTTTTCCCCCACTCACCCTCAGCCTCTGGTAACAACTTTTGTGTTATGCACTTTTA
TTAAGCATGGTTTTTTGTTTTGTTTTGTTTTTTGTATGTTTGTTTGTTTGTTTGTTTTAGATCTGTGCACTTTTTTTACTACT
ATATATTTTTTTTAACTTTTATCCATTTTGTGTGTGTGTGCACAGCGTGTGCTGTGGCGTGTCTGTGGAGGTCAGAAGAC
AACTTGGAGATGTTCTCTGTCCTCCGTCTGGGTTCTGAAGATTGAACTCCGTTCATTATTATGCTTGGTGGCAGGAGCCT
TTTTCTGCTGAGCTGTCACCCTGGCCCATTGTTTGTCTTTTGATTGTTTTTCCCCTTCCACGTCTTATTTCTTATTTGGAAA
TGACAAAGGTTCAGAGTCTTACCTAAGTTATTTGTTTTTTATGGTTTTTTTTTTTTTTCTGCCTGTAAGAAAAGAAACTTG
TTTAAAATCCTGGCAAGAAGAAGCCAAGGAATGTGTAAAGTCATTCATATTTAGAGCCGGTGCCCTGCTAGGGAAGAC
TTACATTTCTTTAGGCCATTCAGTTATTGTAGGATCACCTAGATCTAGCCTGTACTGTGACAGCTTGGACATGAGCCTCT
GGTATTGTATTAGGGGACTCTAAGTGGGATTATGACGTTTAGCTTCCAGGGGCCTTGCCATACCTGTGAGCCTTGGCAG
CGTTCCAAAGCACTCGGGCACGGAAGATGCACCTTGGGCACTTCTGGCCTGACGGAGCTGGCCCGGCCTTTGCTGGTCG
CCGTGTCCAGGGATTCTGATGGGAAACCTAATGCTGTGTTCTCTCTGCAGTCCCCATCTACGTGCCGTTCCTCATCGTTG
GCTCAGTGTTCGTTGCCTTCATCATCCTCGGGTCTCTCGTTGCCGCATGCTGTTGCCGATGTCTACGTCCAAAGCAGGAT
CCCCAGCAGAGCAGAGCCCCAGGGGCCAACCGCCTGATGGAGACCATCCCCATGATTCCCAGTGCCAGCACTTCCAGG
GGCTCATCCTCTCGTCAGTCCAGCACCGCTGCCAGCTCCAGTTCCAGTGCGAACTCGGGGGCCCGGGCTCCCCCGACGA
GATCACAGACCAATTGCTGCTTGCCCGAGGGAACCATGAACAATGTGTATGTCAACATGCCCACAAATTTCTCAGTACT
CAACTGTCAGCAGGCCACCCAGATCGTACCCCACCAAGGGCAGTACCTGCATACTCCATATGTAGGCTATGCCGTACA
GCATGACTCTGTGCCCATGACGCCAGTGCCTCCGTTCATGGATGGCCTGCAGCCTGGCTACAGACCAGTGCAGCCCCCC
TTTGCTCACACTAACAGTGAGCAGAAGATGTTCCCTGCAGTGACTGTATAGCCTGCACGGCACAGATTAGACTCCT 
 
 
 



   

Genomic Locus: (The deleted sequence represents nt-8011-12369--in the sequence below.  KOS 21 used to generate the TV 
represents nt-3900-13987- in the sequence below.) 
AAGTGCGAATGCTGACAATGAGAGAAGGTATGTTACCCCTGGGTATTTATGGCCTGAAGACAGCTCTCCTACAGACCCT
ACTCCTACTGAGATTAGCTAAATTTGCTTCCATGATCCATGGGCATACCATAAACCCTGCCTCTTTGTTTACCTGAATAT
AGTAACCCACCTCCATATTCAGCTATACGCAACAAGCCCACCTCTCTGTTCAGTTGCAGAGCTTCTGGGTGGCTGGTGTT
TCTCCATGACAGAGCCTAGGGCACCTGATCCCAGCCTTTTCTGGGTCTGGATGTCTTTTCCTTTTCACTCAGGCCTTGTC
CTGGACCCACACTGAACAAGGTGAGTTCCTTTTCCTCATAGACTTTCATTGCAAATGTCTCTCACATGCTGTAAGAGAA
AATTCTTAGCACGGATCTGTTTATGAAAGAAAGGGCAATATAGATCCATTGCAGATACTAGCCAGGAAGTGCAGACCA
CCAGGATAGGTTCCTGAAGTCCCCAGCAGCAGGGGTAAGCAGCGGGTGAAAACGTGTCCACCTGAATACGGACACCGG
GGAGTCTTCTTAATAAAGAAAACTTGGAAATTCCTAAAGGTATACAAGGGGCTCCTCACTGGATATAGGTAAGGGATA
AGATTATAAGAAGCAGGGAGAGTTTAGAGATGGTGAGTAGGCCACCAAGAGAACTACTTGCTGCTTCTGAAGGGACTG
AGCCTAACGGGTCAAGACTGGACTCAATGGTTTAACTCATCTTTGAGGATGGGATATAATATTTTGTTCTTCTCTGGCCT
ATAACTGATCATCCTTGACCTTTCCCTCACCCTGGGCAAGCTACTTGAAGTTAAAAATAGAGACCTTACAGTTTTTCTGT
CATCATATGTTCAAATCTGTTGCTATGGGAACTACAGGATGAGAGTCTTAGAGCCCACACCCACAGTGACACACCTACT
CCAACAGGGTCACATCTTCTAATAGTGCCACTTCCTGGGCTGAGCATGGGAACTCCAGGCAGGCATGGTGCAGGAGGA
GCTAAGAGTTCTACATCTGAAGGCTGCTAGCAGAATACTGGCTTCCAGGCAGTACAGTCATTCCCACTTTATCAGTTCA
GTTAACCTGGGCCAACCGCAATCTGAAAATATTAAGTGCTAAATTCCAGAAACAGCTCACATTTTAAGTTGCATACCTG
TCTTAGTTAGGGTTTTACTGCTGTGAACAGACACCATGACCAAGGCAAGTCTAAATAAAGAACAATATTTAGCTGGGGT
TGGCTTACAGGTTCAGAGGTTCAGTCCATTATTATCAAAGCAGGAGCATGGCAGCATCCAGGCAGGCATGGTGCAGGA
GGAGCTGAGAGTTTTACATCTGAAGGCTGCTAGCAGAATACTGGCTTCCAGGCAGCTAGGATGAGAGTCTTAGAGCCC
ACACCCACAGTGACACACCTACTCCAACAGGGTCACATCTTCTAATAGTGCCACTTTCTGGGCTGAGCATATACAAACC
ATCACAATACCTTTCTGAGTAAAACGATAAAATCTTCACAGCCCAGAACTGGAAGCTTAGATGCTTGTCTGTTAGATCC
ACATGGTCCACTCTACAAGACCATCCTTCATTTCATGCCCGTCTAGGCTACCAGGTTAATGGCTGTGGTATCATTGTGTC
ACATTCAAATAATTGTTCTTTTACTTAGTAGTGACCCTAATGCATAAGAGTGGTTGGTGATCCTGGGAGTTTCAATAATC
TGTATATATTTTATCATCAGTTATTGTATATCTCTTGTTGTACCTGATTTGTTAATTACACCAACATAAGTATCCATGCTG
GGTCTGAACTCTCACCCATGAAGCTGATGCTATCTGCAGGTAGATGATGTGAGAATTGAATAGAATCAGAGGTCAGAC
ACCTGGTTGGTCAGTTGCTGGCCTGTTCTCTGCTTCATATCGGAAGGCAAAGTTACCACATATCTGAAAGTTCAGAAGT
CTTTTGTGTTGGGAGAATCTAGGAGAAACTTTCCCCCCACATATCCTCAGAGTAGATAAAGTATACACACATAAAGCCT
GCCACCAGTGACATTCAGTACCTTCCCAATGTGTGTGACGGTCACCACCACTTATTCTAAGAAACTTTGAAACTCCAGA
CCCATCATGCAGTCATTTCCTCTTAGGTCCTCTCAGCATCTGATAACCACAAACCTATCTTCCCTGTCTTTGGATTTTTCT
TTTATAGCCATTGCCTATAACGCATTGATTTTAACCTCCCTAAAGCTGCGACCCTCATGTTGTGATGAGCCCAACCATAA
AATTATTTTTGTTGCTACTTCATAATTTTACTGATGTTATGAATTGTAATGTAAATATTTGTTGTATTCCACTGGTCTTGG
GTGACCCCAAAAGAGTCTGAACCCATAGGTTGAGAACCTCTGCCAGAAGTAGCCTCCTATAGTACATGATCTTTGCATT
GTCTTTCGTCAGCACAATGTTTTCAAGGCCCATCCTTGTTGCAGCATGTACTCAGACTTTATCCTTGTGTAGGTAAAGCT
TACTGTAATTGTATGGATCCAGGACATTTGTTCATCCTTTCTCCAGCGAGCAGACAGTTATTTCCAGCCTTAGGCTATTG
TGGACAGCGGTGTTTGAATATCAATGCAGAAGTTTATGCATGGACATAGGCTTCCAACTCTTTGAACTATATATACATG
AGTCTCTGGGATGGTAGGGCCACATAGCCCTTCCTGACTTAACTTTTAAGGAACTGTTAAACTGCTTTGTACAATGGCT
AGGCCACATTTCGTTCCACTAGCAATGTTTACAGATATCGGTTTCTCCATATGCTTACAAGCACTATTTTTCTTCCTTTTA
TCAACACTAGTTCCGTTCTAGGATTAATGAGGTTTGATTACGGCAACTAATGACTAGTGACAAAAAAAATGAACATCCT
TCCATATGATTGGTCCTTAATTGGTAAGGGAGCTGTTCAAATCTTTTGTAAATTGAGTTATTTTTCTTTTTGTTCTTGAGT
TGTTGAATGTTTATGTTATGGGTGCTAGACTCATTATATATGATTTGCAAATCTTTATATGCATGTGTGTGTGTTTAGGC
CTGAAGTTGATATTGGATGTTCTCTTTGATCACATTCTACTTTATATATTGAGATAGGGTCTCTCCTTACACACATAGCTT
GAAAATCCTGTGGTTTGTCTCCCAAGCTCTGGGATTGTGAGTAGCCAGTGGAGCTGCTGGGGTTACAGTCTGGTGCAGC
AGTGGGTTTTAAGGAGCTAAGTTCTGGCCGTCATGCTTGCATAACAACTGCTCTACCCACTGAGCAATCTTCCCAACCC
CGTTGCAATCATTTTTGCATACTTGCTGATCTTTCCTTCTTGTACAAAAACAAAAGTCTTGGATGCCTTCTAACCCAATA
TTTCCAAAGAGAAATTATGAAACAGTAAACATCCAATGGGGGTTAGATAAAACAGTGGAGCAAGATATAGAGTTAAAG
TAGTAAAAATAATAATGAGGAGGAGGAGAAGGAGAAAATTTTTTAAAATGTAAATTAACATAATTGTTTAATTTGAAT
TCATATTGGATAACACAAATACTTAAGCATAAAAGAATATTTAGTGGAACAAATGTGAAATTTGCAATACTGCTCCTGT
TCTCTAAAAAAGGTGGGGAACATGACCCAACGTGAAACTACTCGTTAGCAGACTACTGCCGGGTGTGTGGCCAGAAAG
AAACTTCTGGTCTCTCACAGAAAAGCATGGTGGAGCTTGCAGCTTTTCTGACTGCCAGCACCTGAAATGTGATTACCTC
TGTATGATTTATATCAACTCCGGGTCGCGAAGCTAAGACTAGTCATAATTAATTCATTAGCTTTACAGTACTGGTGATCA
ACCCCAGATCTTGTACTTGCTAGGCAAGTGAGCTCACGGAGGTACAGCCCATCTGCAGTCGTCCATTTGTTTAGGTGTA
TGGTCTTCAACAGGTACTAGTGAAATGTCAGAAGTTCCCTTTCTTTCTTCTCTCTGTCTCTGTCTCTCTTGAGAGTATGGG
CTCAGGAACATATATAACCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTCCTTTCCTTCC
TTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTCCCTCCCTCCCTCCCTCCCTCCCTCCCTCCCTCCCTCCCTCTCCCCCTCT
CTTTCATGTTAATTTTGCTTTATTAGTCATCTGGAAAAGACAGCCCGTACAGGGAAGTGTTCATTTAATCCTCTTCCTCTT
CATCCCCAGCTCAAGCACCACCCTGGCCTTTTTTGGTGTTCTCCTTCTTCCCACTTCCCAGGTAGCCATCACCATTAAAG
ACAACGGAGAGAGAAGTCAGTACTTCTGGGAGTCCAGACCAACCAAGAGGAATGCAATGTTCACCACTTACTTTCTGA
CCCTGATATGACAGTGGTGCATGAGCACACAGGCATGGTGAACAGATTCGCCCGGGACCAACTTAAGGACCTGGGTCT



   

GCAGCCACCTCTCCAAGAAATAATTCCTCAATCTGAAGAAGTCCCAAACTGTAGTCCAGCTTCATCGTGGCTTCCTCTT
GCCCTCACCCAGAACCCAGTGTGAACAAGTTGCCTCAGCAGAACTTTGCCTTCGGAGAGACTCCATAGGTCCTTCTCGT
TCAACAGCAGCCCCCAGAAGGCTTTGGGAATCTTGGTCAGAGTAAATTTGATGCTCCACACCTCACGTTTGTTCAAGAG
CCCCATACTCTCAAAACAACTTAAGTTCCTGCTCGAGATGTGACTTCTCAAAGGATCCTCATAGACTAATCATTGACTAT
TTGGGAAAGAAACAAGAACGTGTCCTTAAACCACAGTACTACCAAACCATCTGACCGATTCAGTGTGAAATGGTCAAC
AATTTCTTTATAAACCCTGGATAAACCATGGGTGTTTTGGAGACTCGTATAAATGGAAAGGAAAGGGAGTATGGAGCA
AGTGCTGTCTGCACTAAGTACAAATACCTTGCATCAAACACAACAACTAAGAAACATACTTAAAGTAGGAACCCACTT
GCAGAAGACTGAAGTAAGTTTCCCAGCATTCAAAGGAACAGCTCACAACTGCCTGTAATTTCAGTTTCAGTAGATCCTG
TGGCCTCTTCTGGCCTCTGAAATTCACACATGTTACATACTCACTCACAGACAAACATGCCTACACATAATTAAAAACA
AAATAAATTTTAGAAAAGTATTAACCCCCAGAATACCAGGTAAATCAATTTCTACTGACACTGGGAATGGTGACCAGT
GGATTGGTAAATGGGCTTTGGGGTCAGGCAACAAGTGAGTGGTTCCAGGAAAATTGACACCCTCTGTCCACCTGGGCT
GGGAAATTTGTCCCTACCAATAAAATGAGCAAAGTAATGTCTTCCTTATGGGTGGCTGTGAAGATTAAATATGCTGAGA
GATGCTCAGTACAGGATATCAGCCACCACAGGAACATGGCTGCCTAGAATATAATAAGAATATAGTAAGTGTTCAGAA
AATGGTAGCTAACCATAGTCACCATCCATTACATGATTCCACCCATCAATCCTTGGCCTCTTAGGGCTTAAATCTAAAC
ACTAGTGTTTGATATTTTTCTCTCCTTTCCTCTCAGCCTAATGTCACCCTGTGTGTTTTAACTGGCCCTGTAAAGGGTCAG
AGAGCTGGATCAGTCAGTAAAGGCTGGGTTATTCAAGCATGAGGACCTGAGTTCGAATCCCCAGCACCTATAGAAAAG
CTAAGTGTGGTGGCTTTGGCCTGTATCCTATCATGGGGTGGGATGGGGGCACACACAGGCAAACTTATAAGCCTGCCAG
TCTAGTTAACTTGGTAAACTCCAGGTTCAGTGAGATACCATGTCTCAATAAGGAAAATAATTGAGAAAGAGGCCTGAC
ATCAGTCAACCTCTGGCCGCCACACGCATGCTCATATATGTAGACATACATGCACATACAAACACCTACATACCCACCG
CTCACACACGCATTGGCTCTGCACAACGCTGCTTATAGATCGTTGTATCATTTTTACTTGCTTGATTCCGTTCCAGTCCA
ACTGCTCTGTTAATTCAGAAACATTAGTCTGCTTGAGTTTGTGACCACACCCATCTGATCTCTGATGCTAATCAGGGTTG
GGCCTAGTTAGTTTGTGGGTTGGAGACCACCCTGCTTGAGGGAAACGGTTCGAGGAGCCAAGGTGAATCCCCAGAACT
CGATTCGGAATGTGCTTATGAAATGAATGCTTCTTCAATGTTGGAGTTTTGTTCATTTCTTAGCTTATAGGGGTTGATGT
TTGGCGCATTTAAAATATGTCTTTTCAAGACTGGAGTGGAGCTCTGTGGTAAAGCATTTCCTTCCCAGGCCACGCTCTGG
GGTTCCGTGCAAGGGTCCCTTAAATGACAAGAATAAGGTGTTTTGTTGGGCACAGGCACAGAAGGAAGAGTTTTCTCTG
TGAATATTTTCTGGGATGAGTGGAAGGCTTAATTCTCAATGTTTTAGGTAAGGGTTGCACTAAGAGCCCTACAGTGGTT
TAACTCAAAAATGTCTTTGCTATGGACAAAATTGCCTTGTATTCTTGTTACAGCCAGTTCTCCATTAGATACACAAAGAA
ACAGCCCGGAAACACGTGATGGTTCCTCCTTCAGGGGCTGGGTTTAGCATTCACATGGAATGACTCCAGCTGAGAAAG
ACGCAGTAGGTCCTTTAAAAATACTCATCGTTACTTTAATAGCATCAGCACCTGCTCAGCTGCTTCAAGAGTGAAGCTA
TTCGTTTCTTCTCAGAATGTCTGGCGTCTGAACCCTTGCCTTCTTCCTGGCTGCAGCTGTCTAAGCCAAGGAGGTCAAGT
GTCACACGGAGGCACCTTTCTGCCGGACGCCAACAATCACCACACCAAATTAGGGAGGGGAAAAGAAAACTAATAAA
ATAATATAGTTAATTTAGTCAGTGACCCTATTGACTTTCTTGCTGACCTCTTTACTGTGCAGTGCCATGGCACCGGGAGG
CCAGGCACCACAGCTCAGATAGGGTTTGTGTTCGTCCTGGGCCTGGAGGTTGAAAGCTGAGCAAGACAAGTCTATCTG
AGTGATGACTGAGTCCTCTGTAACATGGAAAGTAAGAATTATTCTTTGGAGAGTTGTCAGAGTAACTCGGAATGTTGGA
CGTCGAAGATCCGCACTAAACTTACTTCTGCTATCCTTGTTTTAACTGGCTTCCAAGGCGTGGCTGACTTAAAACGTGTT
TTCCCACTTGTCTGTTCTGTTCACCCGCACCGCTGCCTGGCCACTGCCACACCTTTGGTGAAGGAAAGTGAAGGGCTAC
GAGTGTCCCCTGGCGGAGGGAAAGCCCTCTCGGCACGCATGCGCGCAGGGGAGCCTCCAGCCCCTCTTTAAGTGAGGA
GCGCGGTGCGCAGCCGGGCAGTCGGAGCTGGCTCGCAGCCTTGCCAGGCGAGCGTGGGGTGTCCGCGCGCTCCTCTGC
TCCCATAGCCCGAGGGACTGAAACTTCCGTGGGCGGCTCCCACCGGAGCGCACTGCCGGGGGCGCACCAGCGACAGGG
AGAAAGGAGACCAGACGCGGGCTGCAGTAGGAGCCGGGGAGGGCAGCCCGCTGGCCCGGCGCCCAACAGCAGCCGCG
CGGCCGCCGCCAGCCGGGCGGGCTCCGGGACTGCAGGGGAGGTGCGGGCACTCGCAGCGTCCCGAGCGGTGGCCGGA
GCCATGAGGACCGAGCACAGAGTGGCGGAGGCAGAGCGCAGCCGGCCGCTGCTGCACTTGCCGCCGGGAGCACTGCG
CGCACTGCCCGCCTCCTTCGCTGCTTCTCGCAGGGGAAGTGAATAGAGGGGGAAAGCAGCCACCAGCTCCGGACTCTG
ATGCTGAAACGCTCCAGCCGCGGCCTGGCTCCTGGTCGGCAGCGAGGCGTCCCCTCGAGGATGCCCAAAGAAGGTCGG
ATCACAAGCCAAGCTTTCAGAAACGTTTCTTCTGTGATGCCCCTGTGAAGGCCGAACCTAGCAGGGACGTGGTCACTCG
CAAGGAGGGATGACTTAGACCCTGGCTCTGCAGCCTGGGCTTCGCCTCAGAGGGGAGTGTTCCTCACGGAAAGCCCCA
GGGATCGCCGAACCATAACTTCTTGGGGGAGATCTGTGACCTCTAGAGACATCACCGGTGCCCAGGGCAGTGCCATGT
GGGGCGGACGCTGCTCACCTTCCACCTCTTCCAGGCACCGCGCGTCGCTGCTGCAGCTGCTGCTGGCCGCGCTGCTGGC
GGCGGGGGCGCGGGCCAGCGGCGAGTACTGCCACGGCTGGCTGGACGCGCAGGGCGTCTGGCGCATCGGCTTCCAGTG
CCCCGAGCGCTTCGACGGCGGCGACGCCACCATCTGCTGCGGCAGCTGCGCGCTGCGCTACTGCTGCTCCAGCGCCGA
GGCGCGCCTAGACCAGGGCGGCTGCGACAACGACCGCCAGCAGGGCGTAGGGGAGCCTGGCCGGACAGACCGAGAAG
GCCCAGACAGCTCGGCAGGTAGGCGAGCAGCAGCCAGGTGCAAAGAGGGAGCGGGAGGGCGGTTGCTTTGCCTGGGC
AAGAAGGACCAGGAAGCCTGGAGATTTTAGGAAAGGGCCGGGGAGCAGAAACCTGAGTTTTTTGTTTTTGTTTGGGGG
TTGTTTTTGTTTTTGTTTTGTTTTGTTTCCCCTACTCATTAACTTTGTATGAAGTGGGGCAAAAAACCTCGAGAAAAAAC
ACGTTGCTTCTGTTCATGGTCCGTGCCTTCCTTTCCCTTCGTCCCATTTCCACTGGGCTTAATCTTGGGAATAGTCAAGAA
AATGACAAGGGTGCACCCCTCTGGAGAAGGCTTGTCCAGGGTTCTCCTCCAAGGGTCCTCAGACGGAGGGCAGTTCTG
GGGGACAGCAGACGACTTCCCGTGGGTGACGCACCTTTTCACATCTCAGGGATCCCTTCTCTCCCGCAGGAGCCAGTGC
ACAGCTCCCTGTGACCACCTAGGCCTCTGGGAATCTGGATTGGCCTCCTTAGGCTGACTTGATAGACGTGCCACTGGAA
CGGAGCCCAACTTTGCTCATTGAGACTTTTGACTATTTCTTAATAGACAAAGCCAGATTTTGAAAGTAAGCCTGTCAAA



   

TAATTTAGTAGATGGCATTTCCTTAAGGAGAGGCTGCCAAATTGAGTCTCTCTCTGTGCGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAATGAGTGCTACAGGCACATACATAGGTTTGGAGCTGCCTGCGCTTTGG
CACAGGTGGTTTCTGCTTTATAGAGCAGTCTCCAGCCCAGCAGCTCTTTGCAGTGCAGTTAAGCGTTTTCTTAGTTTGCT
CTTCCTGCTGCTGTTGCACTGACTTCAGTCTGAAAGGAGGAGAACTGAGGGTCGTTCTGGAGAAGGCACCATCTGAACT
GCAGCTCAGTTTGCGGAGTGTGTGGTCTGGGAACAAAGCCTAGAGAAAAGAGCCAAATGGCTACAATAAGGTGTCTGT
TCAATTGGGCTTGTTAATAACTTCTAAAAGTCGGGATGGAGTTGGCTAAGGCTGGAGGCAGCGGCCTTCTCACACTGTG
GATGCTGGCCATGGCTGCCCTTCACTCCACTCCTAAATCTTTAAGTCTCCCGGTTCTCTCACAGCCCTTCTGCAATGAAG
GACGAATTGCCCAATTAAGCCTGCGGGGGCTTGTGGTAGCACTGCATTCTTTACCCCTGTGTAGTTATTTACACTTCCAA
TTAAGAATCCTGGAAAGAGAACAGTTATTTCTCCCCCAAACTCATTATGTGGGCTGAGACTGATTTCAGCTGGATTTTG
CTATCATATTGGAGGTAAAACTTCTCTGTGGGTTTTTGTTTGTTTGTTTGTTTGTTTGTTTGCCATTTATAACATGAGGGA
GCTGGTATCTTAATTTAGGGAATGAGATATTTTTACTGTGTGTAGGAAAGGGCTTGGCTCTCACTGCTTGGACGGGGCC
TCCAGTGCTGGTGTAATGAGAATGGTACAGCTGTGGGAGCCAGCTGGGCTGCAGATGGCAGCAAGCCTTCTGGTCTGC
GGAACGGACCCTGAGTACAGAAGTGGCTCTGCTCAGCAGTTTATTTCTCTGTGATTCTGTGTGCTATGTGAATGGGGAC
GCCTACTCCCAGGATAGAGTCTGCAAAAGCCATTCGCAGATCTGACCTTTGAGGTCTGGGCTCCGTGTTGCCCCATCGG
AAATGCTGGCAACTGTGCCTCACCAAGACTGGTGAGACCCATGAACCCCTGTTCAGATGGAGTCCTTAGGGAGGGCTG
GGCTTGGCTCAGTGGTGACATGGTTCCTTAGCATCTGGGAGGACTCTGTCCAGGTCAGTTCCCCACACCTCACACCCAC
TCCCACACCTGCTGAAAAAGAAACCTAGTTGGGAACTCACCAGAAAATGCAGCAGTTTCTTGACTGTAGGGAGACTTC
CACAGAAGTGGTCCAGAGGCTTCCTGCAGGCTCCTCCTGTCTGCTTAGGTCCTGAGCATGCTGCCCCGCGTTCCTGCCTT
GCCTATGGCTCCCATGATTTAAACAATTCTGTTATTTATTTTTAAAAGATAATATATAATTATATATAATATATAAAGTC
TCACTTTATAGCCTAGGCTGGCCCAGTAGCTCACTATGTAGTCTAGACTGGCCTTGAACTCCAAGACAATTTTCTTGTTT
CTGGCTTTCCAAAGGTTAAAGCTGAGAGTCACACCATGCAAAGTTCCTGAAAGGTTTTTTTTTTGTTTTGTTTTGTTTTTT
TGTTTTAAAGAAAATAACTTTAAAGTGAAGTTCATTACTCTGCTAGTTTTACTCACAACCCTTTATTGTTATTTTATGGTT
TTATTTTTCAGAATAACTTAATACCCACCGGCTCTTGCCAGCCTTCCTTTTCCCCCACTCACCCTCAGCCTCTGGTAACA
ACTTTTGTGTTATGCACTTTTATTAAGCATGGTTTTTTGTTTTGTTTTGTTTTTTGTATGTTTGTTTGTTTGTTTGTTTTAGA
TCTGTGCACTTTTTTTACTACTATATATTTTTTTTAACTTTTATCCATTTTGTGTGTGTGTGCACAGCGTGTGCTGTGGCGT
GTCTGTGGAGGTCAGAAGACAACTTGGAGATGTTCTCTGTCCTCCGTCTGGGTTCTGAAGATTGAACTCCGTTCATTATT
ATGCTTGGTGGCAGGAGCCTTTTTCTGCTGAGCTGTCACCCTGGCCCATTGTTTGTCTTTTGATTGTTTTTCCCCTTCCAC
GTCTTATTTCTTATTTGGAAATGACAAAGGTTCAGAGTCTTACCTAAGTTATTTGTTTTTTATGGTTTTTTTTTTTTTTCTG
CCTGTAAGAAAAGAAACTTGTTTAAAATCCTGGCAAGAAGAAGCCAAGGAATGTGTAAAGTCATTCATATTTAGAGCC
GGTGCCCTGCTAGGGAAGACTTACATTTCTTTAGGCCATTCAGTTATTGTAGGATCACCTAGATCTAGCCTGTACTGTGA
CAGCTTGGACATGAGCCTCTGGTATTGTATTAGGGGACTCTAAGTGGGATTATGACGTTTAGCTTCCAGGGGCCTTGCC
ATACCTGTGAGCCTTGGCAGCGTTCCAAAGCACTCGGGCACGGAAGATGCACCTTGGGCACTTCTGGCCTGACGGAGC
TGGCCCGGCCTTTGCTGGTCGCCGTGTCCAGGGATTCTGATGGGAAACCTAATGCTGTGTTCTCTCTGCAGTCCCCATCT
ACGTGCCGTTCCTCATCGTTGGCTCAGTGTTCGTTGCCTTCATCATCCTCGGGTCTCTCGTTGCCGCATGCTGTTGCCGAT
GTCTACGTCCAAAGCAGGATCCCCAGCAGAGCAGAGCCCCAGGGGCCAACCGCCTGATGGAGACCATCCCCATGATTC
CCAGTGCCAGCACTTCCAGGGGCTCATCCTCTCGTCAGTCCAGCACCGCTGCCAGCTCCAGTTCCAGTGCGAACTCGGG
GGCCCGGGCTCCCCCGACGAGATCACAGACCAATTGCTGCTTGCCCGAGGGAACCATGAACAATGTGTATGTCAACAT
GCCCACAAATTTCTCAGTACTCAACTGTCAGCAGGCCACCCAGATCGTACCCCACCAAGGGCAGTACCTGCATACTCCA
TATGTAGGCTATGCCGTACAGCATGACTCTGTGCCCATGACGCCAGTGCCTCCGTTCATGGATGGCCTGCAGCCTGGCT
ACAGACCAGTGCAGCCCCCCTTTGCTCACACTAACAGTGAGCAGAAGATGTTCCCTGCAGTGACTGTATAGCCTGCACG
GCACAGATTAGACTCCTTTACGAGACTGAACAACATGGGGCCTGATTCTTGCACCACAAGTCTGCTCAAGTTGGTGGTG
TACCCGCCGATGCGCTTCCGGATGACGTCATTCACCTCTAACCTATAAGGGGACATCTCCACAGCAGCGTGTCTGTGTG
TGTCTCCAGATGCAAAATTGAAAGCCACAGCCCCTGGAGTTGCCACCTGTGTCCTCAAGCGTGTGACAAAAGCTTGAGC
CCCTTAAGTGCCCTTGAGGTGTGGCTGCCAGAGTCAGGGGTTGAAGGATGTCTTTATTCCTTTCTGTTTCAGCGGCGGGC
ACAGGAGAATGCCCATTACCGCCCCTTTACCTGGGCTTTTTTAAAATCAGTGTTCAAGGCTGAAAGGAGATGTAAATTA
TATAATTATTATGAAAAGAAGCGATCTTGAACTCCGACCCTAGTCATGAGCCTCAATCATCAGAGGCATGTCTTAATTT
CATTGTAAAAGATATAGTCTGTCTATTTTTATGCTTTTGGGGGAGGGGAGGCTATTATGTGCTTTTGTTGATAACCATGT
GTAGAGATCTTAAGTGATTTTTCTACAGTACAGAAATTGAAAGAAAATGTCCATTTCTAAGGAAGACATTCAACATTCT
GGGGGTGGAGTGGCATTGAAGCCATTCCTCTCCTTTTGATGGTGTCTTTTTATTTCCTGGCTCTACAGAAGAAGCAATTG
GATGTGGTTTTTGTTTTGTTTGTTTGTTTGTTTGTTTTCCATTGAAAACATGAGCTGTCATCTGCTGCTCTCCAAGTTACTT
TCAACTTTGCCTCATGATACAGCCTGGTGGTTCATTTGTTCTGCCCAGTTTTGGGATCCCCTTGTCTAAATAGTCCCAAG
GGCAGGAAATTATCAATGGGCCGATGAAGATCAGTAAAAAAACAACTGTACTGAGGAGATGCTCAGATAGGTTGTCCG
CTGTCACTGGGACATGAGGTGGCACTTAAACCTCAAACGTGAACCACTTTGCAAATCAGAAGGCTTTTTTATGCTCTTG
TTATCAGATGGTTTATTTTTCCAGCAGCAGGAGCTATGAAATCCAGAGAAAAGCTCCCCAGGGAGACATGGCATCCCTT
TTCTCCTCAGCCTTCAACAAGCTCTGTGTTCACTGCCAAGGTTTTAATTTATCAAATTCAACTGAATTTGTACATTGGTT
ACTTATGGAAAAAGTTTAAATACATTGTAAGTGAATTTTCAACTGCTAGCAAAGCCAAAATTTGTTAAATAACTGTGAA
GTTTGGTGTTTTATACCATCCTACCCGCAGCGTCTTCTTCTTGCCTTCTGTCATCTGTTTCTCATCTCATGATGACAGCGA
TAATGTTACATTATCAATGGCAATTGGTACCAACAGATAAGAATCAAAGATTTTAATAACCAAAGCAGGAGAAAATCA
TTTTAAATTTTTAATAAATATTTTATGGTGTGAATTCTTCGGGGAATGCTTATTTTGTGATTAGTCATTGTTAATAGAACA



   

CAGAATCATAACTGCTGTTTCTGGGGCCATGAGCCTTGCTTACACAATACCTGGTAACCAGGGAAGGACAGGCATATCT
GTGGCAAAACTTGACACTCAAAAGCAGGGTTTTTTTTACCTTTGGGAATCTTCTTTTCTCACGGTAATGCTTAGGAGCTG
ATCAACTGACCCAAAACAACCACACAACCACAGTTGGTACTTCACAAACACTTGAGTAAGGCTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTAGGCACATGTGTAAAATGGCACATCTGTAGGGGCCAGAGGACTTGTGGGAGTCTGTTCTCT
CCTTCCACCATGTGAGTCCCAAGAATCAAACTCTGTTATATTAGGCTTAGCAACAAGCACCTTTACGCACTGAGCCATT
TTGCCATCCCCAAACCTGATTTATAAATACTGAGATCTGAATTCCATGAAATTTCAATGTCACAAAATAGTTTTTACCCC
ATCGCTTCCCCCACAACCATCTCAAAGGGTAAAATCCAGCTTGAGCACTAGCTATACAAAGCCAGGCGACAAGCCAGG
GAGCTGTGGTCAGCCAGTTCTTTATCTGACACCAGGACCTTGCTTGATGCAGGTTGGCCTCTGCATTTCTGAAGCGGTG
GATGGCGCTTAGGGGAGATCATTTGATTTCTTCCCTTTTCTGTGTGGTGAAAACTAAGTTCTAGTAAATGAAATGGGAG
GTCTCATCCAATGATGCTCCTGAGCCTTTCCGAGGATGACATCACTAGAAGCAATTGTAGAGCTTTTAGATTTTGGGAG
CTAGCTAGCAACGTGGAAGTACAAATACCTAGTTCCAGCATGCCTTTCTTGCTCTTTTGGGAATTTAAAAAATTTGAACT
TCTGTGGTGTAATTTGCACTCATTTGAAACATCTTACAGTCTGTCTAAAAAGTGGGGTCATTTACTGATGGAAAAATAG
TCACATTTTCTCCAGTGTTTAAGCTGATAGCTTTGACTCATGTGGAGAGCTGGGGAGCCTCCAGATTTCAGGTGATCTCT
TCAAGGAAGAAAAAACTAACCGGCTCCTGTGTTGAAAAGTGTGAGCTGAGCATGGTGGCTCACATTTGTAATCTCAGC
ACTTTGGAAGCGGTGGTAGGGGGATGGCCGTGAGTTCAAGGTCAGCCTGGTTCAGAATGACTTCCGCACAAACAAATT
TGATCTGGGCCTGGTGGCCCATCGCTGTCATCCCAGCACTTAGGAGTCTTACAGCAGGACAGTTTGAGGTTCCTGTAGA
CTACAGAGTGAGATCTTGACCTCAAGGAAAGCAAATCAAAACATGAGTGGAAATGCCACATCCACCATTGCTGCTGCA
GGGGAAGGGTTACAATGTTTCAATATCAGGCCAGAGCATGTTCCTTACTTAATGCCTCACTTGCCTACCTCCTGGAAGA
CCTCGACTTTCATCCCCAGCACCCAAAAATACTGACATTAGCATCCAGGGTGGCCAGCCTGAGGAGGCAAATGTCATTC
ACAGGTCTTCTCAGCACGCGCCTTCCTTCCTTACCCGCCATTTCTGAGCCGCTTCCCACAGGCCCAGTTCACGTTTTCAA
GACTGCAGATCTTCATTTCCAGAGCTCAGTGACCCACATGGTCCTTGTTTTGTTATAAATTAGGATCTATGATTCTATCA
GAACAAAGTTTGGAATGACAATGGAGCCCATAAATGCCCTGGACTGTGGGAGGGAGATGGAATGGTCTTTAAGGCTGA
GGCTAGGAGGACTCCGAGTCAGAGGTTCTCTTGCCTCAGGCAACCCCGCTTTGAACCAGCACAGTGACCCCTTATACGG
TGTCAGGCCTCCAGCACACAAATAAATACATACTGATTTCTTGAAGTGGCTCAGCCAGCTGATAAGTGCCACCCACACA
CTTGTTTGCAGTTGCTTGAGCTTCCTAGATGCCAAGGGATACAGTTAATGGGCTTTGGAATTGTGACTCCTGTTAACTTA
GCCCGGTCTGACAGAATGGCGTCCCTGAAGTGGGTGTGTCTTACTTACTGCAATACCCAGGGCAGACTTCTGTGTGTGG
CATTGGAATCAGATCCTGCTGGGATCTGGAAAGTGGGTGGCCATAGAGAGGCAGAAGAATCAATAGAAATCAGACTTC
CCTGTTAGTCATTTGGGCAAAAAGCAAGCCTCCAAGCATGGGCTGCCATACAGGACTTCACTGAACTACTGCTGAATAA
ATACAATTATGCGATTGCATTCATGGTTCATTGAACTTTCCGGAATTAAAAAAAAAAAAATCCAGCTACGTCCTGCTTG
TGCCTATTCCTCTTACCTTTTGAGTAACAGAACAATCATGGCCGCTCGGCCCAGTGTGGTGAGGGTGAAGGTCATGAGC
AGAAGACCTGAAGCGAATGGAGCAGGTTCTGGCAGCTTTAAACACTTAAATGTAGTGGGCACCTACAGGGACACTCTG
GAGCACGCCCGAGAAAGGGGAGGGACAGAGAGGGCTGGACAAGGCCACTGGGGGAGCATAGAAGGATGGAATTTCA
CCGGGCTTTTTGTGCTTAAGGGGCCAGTCCCAGAACACGAGGGTTGAAAAAAGTTCCTAATGTATAGGGAGGACTGGA
GCCAGCACAGGAAGATGGCCCCCAGAGTGCCCACGTCCCTCCTCCCTCCACACAAATCAACCGGCATGTCTTTGCTTTC
TCAAAAAAATTTTTTATTAATTAAGAAGCATGCATGTTCCTTTGATTTGAGTGTCTTCCAGGGTTAAAAATTGGAAACTG
GAGACTGGAGAGATGGCTAAGCCATTAGGAGCACTGCTGCTCTTCCAGAGGAACCAGGTTCAAATCCCAGCACCCACA
TAGCTCCCAACTGTCTTTAACTCCAAGATCTGACATCCTCACACAGATAATGGATGCACAATAAGTGTTCAAAACACAA
ATGCACGTAAGATGAAAATAAATAAATGAAATAACATTAAAATACTTTTTTAAATTGGAAACTATTAATTGTCTTCCCA
ATAACTGAAGCTACTCATGTTAAAGATGTTGAATGTAAAAGCTCCACACTGTGAAAGTGTCTCAGTGGTTTGAGACAAG
GTTTTCCATATAGCCCAGGCTGCCTGGAACTCACTGTGTAGCCCAAACTAGGCCTCATACGTCTGGCGATCCTCCTACTT
CAGCTTCCCACATGCAGGGATTACAGTTGTGAACCACCAATTCCAGCTGTAACACTGTAAAGTTTTGCTAAAGATTCAG
CTCCTTTTATCTCCTACAGCTGCGTCTTCCCAATGTCTTCAACATTTACACCCAGCAGAATCAAGGGACCTAGACTCAAA
TCGGAAATGTCTAGAACAAGAAATTAAAAAGTTATGTTCTTTTTTTAAAAAAATTATTTTATTTATATCAATACACTGTA
GCTATCTTCAAATATACCAGAAGAGGGTGTCAGATCCCATTATAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAATT
GAACTCAGGACCTTTAGAAGAACAGTTGGTGCTCTTTACCGCAGAACCATCTTTCTAGCCCCCAAAAACTAATTTTCTA
AAAACCTAAGTGAAAAACAACAGTGACCTTTTAAGACTGTTTTAAAACAAACAAACAAACAAAAAAATCCCTTGGATT
TTAATCTCAGCCATCTTGACATGTAGGTTATTTAGAAAAATCATACCTTTCGGGCCTAGTTTGGATTCAAGAAACTGAA
AACGCAGCCACTGATTGTCATCTGTAACTATAATATACATTTGCTACGTGTGTATGTATGTGTGAAGACTGATTTCAGG
ATGTTTCCAGCAGAATGGACTGTGTTTATGTGGGTAGCTTACACAGGATTCTGCAGGGTTTAGCTTGCTTGGACCCATA
CAGAATCAGGCAAAACCAACTTAGAATCATTTCTAGTGCATGCTCAGTGGTCTCTGATGATGGCCTGCTTTGTCATCTCT
GGTTGG 
 
Selection Cassette: 
GGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAAC
GTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGG
CAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATG
CAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTT
GCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGG
CGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAA



   

GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTT
TAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCAT
GGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCC
CCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTG
TCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAA
TCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAA
GGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCC
AGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCT
GCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTG
CATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGG
CTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGC
CAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAAC
GTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGC
ACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGC
AAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGG
TGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTA
CACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCG
TCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCC
GAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCT
GTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACG
CGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGA
CGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTT
TCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGC
AACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTG
CCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAA
CCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTA
AGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGC
AGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGG
CACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCG
CATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTC
TTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAA
CGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCA
GGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCA
GCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGAT
GTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTA
AACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCAT
TGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCC
ACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCA
TCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAG
CCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGG
GCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTA
TTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCG
GTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGC
CGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCA
TACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC
CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGC
GCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCG
CTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG
CCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCT
AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCA
GCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAG
CAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACC
GGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCG
CGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGA



   

AGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTG
GGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGC
ACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCT
TACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGC
CGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGA
ACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGAC
CACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCT
GGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGG
TGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGG
GGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGAC
GTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAG
CGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGT
TGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATA
AAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGG
GGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCT
GATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCC 
 
Targeted Locus: 
GTGCGCAGCCGGGCAGTCGGAGCTGGCTCGCAGCCTTGCCAGGCGAGCGTGGGGTGTCCGCGCGCTCCTCT
GCTCCCATAGCCCGAGGGACTGAAACTTCCGTGGGCGGCTCCCACCGGAGCGCACTGCCGGGGGCGCACCA
GCGACAGGGAGAAAGGAGACCAGACGCGGGCTGCAGTAGGAGCCGGGGAGGGCAGCCCGCTGGCCCGGC
GCCCAACAGCAGCCGCGCGGCCGCCGCCAGCCGGGCGGGCTCCGGGACTGCAGGGGAGGTGCGGGCACTC
GCAGCGTCCCGAGCGGTGGCCGGAGCCATGAGGACCGAGCACAGAGTGGCGGAGGCAGAGCGCAGCCGGC
CGCTGCTGCACTTGCCGCCGGGAGCACTGCGCGCACTGCCCGCCTCCTTCGCTGCTTCTCGCAGGGGAAGTG
AATAGAGGGGGAAAGCAGCCACCAGCTCCGGACTCTGATGCTGAAACGCTCCAGCCGCGGCCTGGCTCCTG
GTCGGCAGCGAGGCGTCCCCTCGAGGATGCCCAAAGAAGGTCGGATCACAAGCCAAGCTTCCAGAAACGTT
TCTTCTGTGATGCCCCTGTGAAGGCCGAACCTAGCAGGGACGTGGTCACTCGCAAGGAGGGATGACTTAGA
CCCTGGCTCTGCAGCCTGGGCTTCGCCTCAGAGGGGAGTGTTCCTCACGGAAAGCCCCAGGGATCGCCGAA
CCATAACTTCTTGGGGGAGATCTGTGACCTCTAGAGACATCACCGGTGCCCAGGGCAGTGCCATGTGGGGC
GGACGCTGCTCACCTTCCACCTCTTCCAGGCACCGCGCGTCGCTGCTGCAGCTGCTGCTGGCCGCGCTGCTG
GCGGCGGGGGCGCGGGCCAGCGGCGAGTACTGCCACGGCTGGCTGGACGCGCAGGGCGTCTGGCGCATCG
GCTTCCAGTGCCCCGAGCGCTTCGACGGCGGCGACGCCACCATCTGCTGCGGCAGCTGCGCGCTGCGCTACT
GCTGCTCCAGCGCCGAGGCGCGCCTAGACCAGGGCGGCTGCGACAACGACCGCCAGCAGGGCGTAGGGGA
GCCTGGCCGGACAGACCGAGAAGGCCCAGACAGCTCGGCAGTCCCCATCTATGTGCCGTTCCTCATCGTTG
GCTCAGTGTTCGTTGCCTTCATCATCCTCGGGTCCCTCGTTGCCGCATGCTGTTGCCGATGTCTACGGCCAAA
GCAGGATCCCCAGCAGAGCAGAGCCCCAGGGGCCAACCGCCTGATGGAGACCATCCCCATGATTCCCAGTG
CCAGCACTTCCAGGGGCTCATCCTCTCGTCAGTCCAGCACCGCTGCCAGCTCCAGTTCCAGTGCGAACTCGG
GGGCCCGGGCTCCCCCGACGAGATCACAGACCAATTGCTGCTTGCCCGAGGGAACCATGAACAATGTGTAT
GTCAACATGCCCACAAATTTCTCAGTACTCAACTGTCAGCAGGCCACCCAGATCGTACCCCACCAAGGGCA
GTACCTGCATACTCCATATGTAGGCTATGCCGTACAGCATGACTCTGTGCCCATGACGCCAGTGCCTCCGTT
CATGGATGGCCTGCAGCCTGGCTACAGACCAGTGCAGCCCCCCTTTGCTCACACTAACAGTGAGCAGAAGA
TGTTCCCTGCAGTGACTGTATAGCCTGCACGGCACAGATTAGACTCCTTTACGAGACTGAG:CAACACGGGG
CCTGATTCTTGCACCACAAGTCTGCTCAAGTTGGTGGTGTACCCGCCGATGCGCTTCCGGATGACGTCATTC
ACCTCTAACCTATAAGGGGACATCTCCACAGCAGCGTGTCTGTGTGTGTCTCCAGATGCAAAATTGAAAGCC
ACAGCCCCTGGAGTTGCCACCTGTGTCCTCAAGCGTGTGACAAAAGCTTGAGCCCCTTAAGTGCCCTTGAGG
TGTGGCTGCCAGAGTCAGGGGTTGAAGGATGTCTTTATTCCTTTCTGTTTCAGCAGCGGGCACAGGAGAATG
CCCATTACCGCCCCATTTACCTGGGCTTTTTTTAAAATCAGTGTTCAAGGCTGAAAGGAGATGTAAATTATA
TAATTATTATGAAAAGAAGCGATCTTGAACTCCGACCCTAGTCATGAGCCTCAATCATCAGAGGCATGTCTT
AATTTCATTGTAAAAGATATAGTCTGTCTATTTTTATGCTTTTGGGGGAGGGGAGGCTATTATGTGCTTTTGT
TGATAACCATGTGTAGAGATCTTAAGTGATTTTTCTACAGTACAGAAATTGAAAGAAAATGTCCATTTCTAA
GGAAGACATTCAACATTCTGGGGGTGGAGTGGCATTGAAGCCATTCCTCTCCTTTTGATGGCGTCTTTTTATT
TCCCGGCTCTACAGAAGAAGCAATTGGATGTGGTTTTTGTTTTGTTTGTTTGTTTGTTTGTTTGTTTTCCATTG
AAAACATGAGCTGTCATCTGCTGCTCTCCAAGTTACTTTCAACTTTGCCTCATGATACAGCCTGGTGGTTCAT
TTTGTTCTGCCCAGTTTTGGGATCCCCTTGTCTAAATAGTCCCAAGGGCAGGAAATTATCAATGGGCCGATG
AAGATCAGTAAAAAAACAACTGTACTGAGGAGATGCTCAGATAGGTCGTCCGCTGTCACTGGGACATGAGG



   

TGGCACTTAAACCTCAAACGTGAACCACTTTGCAAATCAGAAGGCTTTTTTATGCTCTTGTTATCAGACGGT
TTATTTTTCCAGCAGCAGGAGCTATGAAATCCAGAGAAAAGCTCCCCAGGGAGACATGGCATCCCTTTTCTC
CTCAGCCTTCAACAAGCTCTGTGTTCACTGCCAAGGTTTTAATTTATCAAATTCAACTGAATTTGTACATTGG
TTACTTATGGAAAAAGTTTAAATACATTGTAAGTGAATTTTCAACTGCTAGCAAAGCCAAAATTTGTTAAAT
AACTGTGAAGTTTGGTGTTTTATACCATCCTACCCACAGCGTCTTCTTCTTGCCTTCTGTCATCTGTTTCTCAT
CTCATGATGACAGCGATAATGTTACATTATCAATGGCAATTGGTACCAACAGATAAGAATCAAAGATTTTA
ATAACCAAAGCAGGAGAAAATCATTTTAAATTTTTAATAAATATTTTATGGTGTGAAAAAAAAAAAAAAAA 
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