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Genentech ID: UNQ803 Date of Submission:  5.18.04. 

Lexicon Contract Name: DNA244 Mutation Type:   Standard Knock out  

LexVision Name: MEM699N1   Conditional  

Reference accessions:  
 
ENSMUST00000020025, 
AK035858 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) 42     
     Target Vector  DNA 42-TV     

   Targeted ES Cell DNA 1E12     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: 17+18 13+14 

Restriction Enzyme for Genomic Digest: SpeI XbaI 

Predicted Wild-type Band (kb): 18.3 5.0 

Predicted Mutant Band (kb): 11.4 6.8 

Probe Size: 251 bp 195 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: 5 5’ Primer Name: Neo3A 

3’ Primer Name: 6 3’ Primer Name: 6 

Predicted Wild-type Band (bp): 179 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 245 
 

 
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 
DNA244-13  5’ – GCAGTTCATAGAATCCTGAG 
DNA244-14 5’ – CATGCTCCATGTACCAAGG 
DNA244-17 5’ – ACCTGATGGTAGACCAGATAG 
DNA244-18 5’ – TCATGCATGATGCATCGCAGT 
 
 
 
PCR Genotyping 
DNA244-5 5’ – GAGGTATGAACCATTGCGA 
DNA244-6 5’ – CCTTGCCAGCATAGTGAGA 
Neo3A  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GTAATTAGGCTACTGCGAGGATCAGCTGTAGCGGTGGTTCTAGCACCCACTGTCTTACTGACAATGCTTTCT
TCTGCTGAACGAGGATGCCCTAAGGGTTGTAGGTGTGAAGGCAAAATGGTATACTGTGAGTCTCAGAAACT
GCAGGAGATACCCTCGAGTATATCTGCCGGTTGCTTGGGTTTATCCCTTCGCTACAACAGCCTCCAAAAACT
TAAGTATAATCAATTTAAAGGGCTCAATCAGCTCACCTGGCTCTACCTTGACCACAACCACATCAGCAATAT
CGACGAGAATGCTTTCAATGGGATACGCAGACTCAAAGAGTTGATTCTGAGTTCCAACAGAATCTCCTATTT
CCTTAACAACACCTTCAGACCTGTGACCAATTTACGGAACTTGGATCTGTCCTACAATCAGCTCCATTCTCT
GGGATCGGAACAGTTCCGGGGCTTGAGGAAGCTGCTTAGTTTACACCTCCGCTCCAACTCACTGAGAACCA
TCCCGGTGCGGATCTTCCAAGACTGTCGCAACCTGGAACTTCTGGACCTGGGATACAACCGGATCCGAAGTT
TAGCCAGGAATGTCTTTGCTGGCATGATCAGACTCAAAGAGCTTCACCTGGAGCACAATCAATTTTCCAAGC
TCAACCTGGCCCTGTTCCCAAGGCTGGTGAGCCTTCAGAACTTGTACATGCAGTGGAATAAAATCAGTGTCA
TAGGGCAAACCATGTCCTGGACCTGGAGTTCCTTACAGAGGCTCGACCTGTCTGGTAATGAGATCGAAGCC
TTCAGCGGACCCAGTGTCTTCCAGTGTGTTCCCAATCTGCAACGCCTCAACCTGGATTCCAACAAGCTCACA
TTTATTGGACAAGAGATTCTGGATTCTTGGATCTCTCTCAATGACATCAGTCTGGCTGGGAATATATGGGAA
TGCAGCAGGAATATCTGTTCCCTGGTAAACTGGCTGAGAAGTTTTAAAGGTCTGAGAGAGAATACAATCAT
CTGCGCCAGTCCCAAAGAGCTGCAGGGGGTTAACGTGATCGATGCGGTGAAGAACTACAGCATCTGTGGGA
AGAGCACTACCACAGAGAGGTTTGACCTGGCCAGGGCCCTCCCCAAGCCCACATTTAAGCCCAAGCTCCCC
AGGCCGAAGCACGAGAGCAAGCCTCCTCTGCCCCCCACGGTGGGAGCTACCGAGCCCAGCCCAGAGACAG
ATGTGGACACGGAGCACATCTCCTTCCATAAGATCATCGCGGGCAGCGTGGCCCTTTTCCTGTCGGTGCTGG
TCATCCTCCTGGTGATGTACGTGTCCTGGAAGCGGTACCCCGCGAGCATGAAGCAGCTGCAGCAGCGCTCC
CTCATGCGAAGGCACCGGAAGAAGAAACGGCAATCGCTCAAGCAGATGACTCCAGGCACCCAGGAATTTT
ATGTAGATTATAAACCCACCAACACGGAGACCAGCGAGATGCTGCTGAACGGAACGGGACCCTGCACCTAT
AGCAAATCAGGCTCCAGGGAATGTGAGGTATGAACCATTGCGATTAAAAAATAATAATAATAAAGGAAGG
AAGGAAGAAAAAAAAGAAAAACACAGCGCGCTCTTAACGGCTGGGAAATAAGGG 
 
Genomic Locus: (the deleted sequence represents nt 7,012-8,635 in the sequence below) KOS-42 used to generate the TV 
represents nt 752 – 9,332  in the sequence below.) 
 
 
CTATAGTCCTTAGTTTTAAGGACTGAATTTGGGAGAGCTGGCTCAGCAGTTTAGAGTGTTTGCTGCTCTTCC
AGGGGACCATTTGTTCTGAGAACCAATGACAGGGAGGTCAGAACTACCACTACCATAGATCCAGCTTCCTG
GCTCTCGGCGCCCTCTTCTGGCTTTTGTTGATACCCTCCTTCATGTGTATATACCCACAGAGAGACATAAATG
CATGTTAGTAATTTTTTTAAGAAAGAAAATCTCCCTTAAAAATAAAGTTAAAGATTTAATTTCTCTCATTATT
CCATGTCTGTACTTCTAACCCATTAAAAAATTATTTGTCTAAAATATACACGGGGGGGGGGGGGGGCTGGG
GAGATGGCTCAGTGGTTAAGAGCATTGACTATTCTTCCAGAAGTCCTGAGTTCAATTTCCAGCAACCACATG
GTGGCTCACAACCATCTGTAGTAGGATCTGATGTCCCCTTCTGTTGTGTCTGAAGACAGCCACAGTGTACTC
ATATAAATAAAATAAATAAAAATAAAAAAAATATATACAGAATTCAGCCGCTTCTCCTGCTACCACACTGG
CCTGAGTTGCACCACCTTTTCCCCTGACCTGTGAGAGCCTCCTTATCAGCTTCAACCCTGGCCTTTGCTGCAA
GAGCAAGGCCAGGAGTGATCATTTTAGCCAATGTGAGCTACAGTAACAAAATGCCTCCTGCAGTATAAACA
ATGGGTTCCAATGTCTCGGAATTTACAGATCTAGACTAGAAAGTGTAGCAGATGTGACTTTCTAGAAAGA
GCCTAATCATGACATGCATACAGACCCACTCTCCTGCATCCTCACACTGCTTAGAGCCGAGGGAGAAGAAA
CAAACACAGCCTTGCCACGTCTCCTTCTACGTTATCATCCCAGCAATGCCAGCAACCTCATCATGAGTGCTC
CAACATCGTGGTCTTCTAAGGCTCCATCTCTAAACACCATCACACTGGCAATAGGGGATTCTATATATGAGC
TTGACACAGAGGAAAGTCTTAAATCCGTGCCAAGGATCCTTTAATACACAGCCTTGTTAAAACATCCATTCT
GAGAGAGTGGAAAAGCTCCCTCATTCCAGAGTAAAGCTAATATTCTTACAACAGCATACACATCCCTCCAT
ATTCTGGTACCTAGGAGCTCTGTGGCTTCATCGCTGATATCTCTGGGGTTGTCATATTTACTGAAGGCTGATT
GTGCTTCTTGAAGTCCATCAAACATATGACCTGTCTCTACCTCGGGGCTTACACCAGCCATTCCTCACCCTTG
TTGAATCTTTGGTTTCAAGCCTTTCTTTAGTTTTCTTTAGTTTGCTGAGGCCATTTTCCTAGTGTCCCTAACCA
CCCTGCTTAAAATCATATCTCTTTGCTTCCACATCTGTCCTCCCATTTTTCTTTCACCCATTGTTCAAATTACA
TATTTGTGGTAATAATGTGTATTTTACTGTGACAAAATGCCTCCAACAGAACAGTTTCTGAGAGAAAAATGT
CGACTCCGATTCACATTTTCCAAGGGTCTCAGTCCATCAGGTGGGGAAGGCACGGTGTGCTTTCTGGCAGAG
GATTCTGTGGCAGAGGTTCTTCAAATCATGGCAGACTGGCAAGAAGAGTTGACGGAGGTAAAGACTGGGCT
ATAGCCTTCAGGGCCCTAAATTCGGTAACCTCCTTTTTATTGGCCCACCAATTCTTAAAGGTTCCCTGGCCTT



   

CCGATCAACAGCACAAGTTAGGAAAATGGTGATCAAAACACGAGCTTATGGGGCACTTCAGATTCCAAGTC
AGCATGACTAATGCCCTACCTATAATGCAAGTTCCAGACAGTGTAAACCTTTATTTTGCACACTGATATCCA
CCTATTTGGTGTCTAGTACATAATCATATCCAGACTATTTATTTATTTGCTGAATCAATGAAATCTCTGGAGC
CAGGAATCTTGAAGAATACCCTATCACAATCTCAGTTTTTCACTACTTCATATTTGGCAATCTGGCTTCACAT
TGAACTAAAAATGGGCATCATATATAATAGACCCTTGATTTATTTACTCAATTTAAACAAAACGTGTTCTGA
TATTCAAAGTAACATAAGTGCAATAAAAAAGTGTTTAGATAGAGGACATCATGTTTTATAATTGTATAAATC
ATAAGACCTGAGATGCATTTGGGGAAATTTAAGTTGTTGGGTAGTTTATGGTTGGTCCTCTCTGTGATGGCA
ATGGCAAAGGAAGTTGCTAAACACATTTTGAGCATAATTTTGTCTGTGTTGAAAGGCAAGACAGAAACAAT
CAGCTGGCTTTCAGTCAACAACTATAAAAAAGACAAACTATGAAAAACATACAAGAAAATCAGTAGAATTT
GCTAAAATATAGTATTTTACTTTTGAATGACTACTCGGTGTCTTTAGAACAATTTTCATAGCCTTAAAGGGAT
GTGAATATGGATTTGAATTGTGATTTCCACTTTGGGATTTTTTTTTTTATTTTTTATTTTTTATTTTTTTGCCTC
ACTGATGATCTTCCCTCTTCAAGAACTTTGCCACCTTCAACAAGAACAAACCTAGAGGGCTGGCAACCTATG
AGCTGGTGCCAAAGGAGGGACCACTCAGAGCACCTTAACTCAAGAATGGCAAGAATACCTCTGAGGAAGA
GACAGGTGGTCAGCATTGACTGAAATGGCAATTTCAAGAGCCAGAGAAGGAGCCAGGAGATCAGAGCCAT
GAAGCAAGACGAGGTGGGGAGCCAAGATACCAGAAACGTGTTTGAAAATTAAAAATGAGGTGTGTAATAC
AAGACAAGGTTATTTGCCACTGATAACCCAAGCAAACCTGTCCCTTGGAAAGCAGCATGAGATAATTGCAT
ACCCCTGAACTTCTGTCACAAGAGTGGGAAGCACACGGACAAGTGAGCCCTGTGCAGCTGTTAGCCAAGAA
AGATGTCTTGATAATGACTTCCCAGTGAGAAGGAGGAAGGGTGAGCAGGAAATTCAGAGGCTTTCAATGCA
GAGGAATGAGAAAGAAGTTATAAACATGATTCCCTTTAGGCTTTTTTTTTTTTTTTTTTTTTTTTGAGACATG
CAAGTTGTGAAAGTCCCATTCGGGATGTTAGATAATAAAGACTCAGTGTTATCCT:TATGGACTGTGCTGAG
TTGAAGATTTCAAAGCATATTTACTATTCCTGTGAAACTTATGGTTTAACTATGAAGATGAGCGGTGTCCCT
GGCAAGAGTGAGGACCTACTAATCGTCTCGTTTTCTCCTAACTCTCACACACATCATTTAAGGCTACTTCCCT
TGATGTTATTTCCAATCTCACTAATAGAGGAAATCTCTAGACTCAACAAGTCGTGTGTAAACGTAGCATGAC
ATATATTGTTCCTTCTAGAGACTGGAATCCTCCCTCCCTGTTATTGCTCTGATACGGACTCCTCTTGGGACCT
GATGGTAGACCAGATAGACAGTAAATGAACCAGAAATAACATGTGGCTTTGTGTTGAGAGTCTTGGATGTA
TTTATCCACTCTCCTCGACATACCTAGGAACAGGGCTGACTCTTGACAGCCACTTAGTACACATGCATCCTA
TTAGATGTTTGTCAGAGCCTAAATATGGCATAGAAAGGGTAATCAGAAACTAGGTCCCAAGGAGAGAATCT
CGGGTAGAATTTGACTGCGATGCATCATGCATGAGTATAAAAATGTGATCATTAAACTATGTATAATTAGTG
TATACTACCAAAGACACATAATAAAATATTTCAATATATCTTATAAAAAGACTACCATTACACAATAAGCTT
ATAGTACAGCTATTGTGGATACTGACTAAATATATTGTGCCTCTGAGACATGTCAAGCACTGTTGTGTTAAA
GTAACTGAGACACAGAAAGTGATCACTTAGAAGACACATCTCAATACCAGACATCTCCATTTTTTCTCCTCT
CCTTTTTACTGAGTTTCTTAAATATCCTTGCCCATCAAAAATGTAGCCATCTCATTGGCTGCATTCATGAAGG
AAACCTACATTTTCCCATGCCACTGTAGCTGGTCTTAAACCCAAGTACCTACAGCAGCATTAAGAGGACTTA
GTAGGTTTAGAGAGAGAGAGAGAGTGAGAAAGAGAGAACATGAGCATATGAAAATGAATCAAAAAGGGT
CAGAAGGTTTAGAGGAGGAGTTGGAGGGTAGATTTGATCAAAATATGATATATGCACATATGAAATTCTCA
ATAAAAAAAGAAAAAGAAAAAAAAACAACACCTTCCATCCCCTTAAAATAGAATCTTGGGGAATAGAAGA
GGAAATGTTTTTTAATAAGCTTTAGATACAGCAACAATGTGTGTAAGTTCAAGATAATCACTACACTATCAA
TAACATAATATCCAAGGCCTATGCCTATGACCCCTTCGATTCTCATGATTAGCATTTACCAAACTGCTTGCCC
CTGGATAATATCTCATTGAGATGCTGCCAATATACCTAATATAAACAAGACAAATACTTTAAAGAATAATA
ATTATTTACAGAAAATGGCAAACCCCGTAAGGCCACGTGTCATGCTGTGCTTTGGGATAAAGAAACGTCGA
GCGTCAGTTACTAGACATAGTCCACAGAACTAAAACGTTAATTTTAAATAGAAAGTGGAGATGATAAAGGC
ATGAGAATCTCCCCACTGGTCATAACATAAAAACTGCTCGCTGAATTAGTTCTTTGTGAACAGTTAATACGG
GCAGCATTCAATATTAAAAAGCAACCTCTGTACCGGTAGCAGAGATGATACTTGCTCCATGTCTGTGATACC
CACAGAAGCTAAGCACGTTGGGATAGCAAAATGACACAGGGCTGAGCCCAGGGTCCTGTGTTCAATCCCAG
TACCACAACCACAGACAAAGATGTCACTTAATCCTCAGCATATGCCTATGATGTAATTTCTCTATCATGTCC
AATTTTGCAGGTGAGAACATGGAAGCACAGAGAGATGAGTAAGCCGTACAAGGTGATGCAGGGGCTCAAT
TTAGCAAGGATGAGCCTGCATAGACCTAGAGTCTCTAGAGCTCTGTACAGCTTCCCTACCCTGGTCTATCCC
AATGGTCACCAGATTCACTGAGCACAGAGATGCCCCTTAAAAGGAACTGGTGCCTGGTGAAGCATTGAAAG
ACATACTTGTTCTGCCTAGAAGCTCTTGCTCCTCGTGGCCATATCCTGGAGCCTGGAGCAGGTGACCCCATT
TAAGTCTCAGGTCCTTCACCTTGGAAATGTAGATGGCAGTGGGACCTGCAGGCTGGTGACTTGAACGAAAA
AACAGGATGGAGCCTTCATTTAAAGGACTTAGAAAGCACCCAATAAATATTATTAATGTGATAAATAGGAG
CAACATCAATAAGCCATGAACCAAATGATCTTGGGGTCCTAATACTAGCACTAAAAATGGTTCATTTCTCTT
CTGATAAAAAAAAAAAAAAAAAAAAAAAAAGCCCAGAGCAACCAAAACAAGCCATAACGCAGTCATAAA
CATTAAACCAATTATATCTTTTGTGGGAAAAACAGAAAAGCCATTAGCCCTATTAATTTGTGTGTCATCAGT



   

CATTCTGTCCATTGCAAAGCCGATGTAGTCTAGCATTCTGAGACACCTTGCATAATATAATCACGGTGACTC
CGAGAGGTCAAACAGGCACGCTCTGAACGCAGTTTTGTGAAGAGCTCAATAATTCATTTTATAAATTTCAGC
TCAAAGCCTACACTGAGGTTAAGAAAATTTGACATTCGATCTGTGAACTTAACGTCAAGCTCGAGAAAAAA
AAAGAAAAAAAGAAAAAAACCCCACAACTCTGGGAAGCACATGTTTGTCGATTAAGCAGACGCAGACAGT
TACAGGCGTTGCCAAATTGTAAAACAAGACTTGGGTATCACGGAAAATGTTGCTAGTTATTGATTACGTTGA
CCATTCACTTCCTATTGAGCCACCCAAAAGAACCATTCATTTTCCAGCAGAGCCTGCTCATTTGCAAGATAA
AAGAGAGCCAGCTCTGCACATGCCCATAGTGTTCCCCACCACTGGGGGCAGCTTTACATAAGACTGCATTC
ACTGAAACCGAAGCAACAGTCCGAGCGGCTTACAGAATGACAGTCTGCGGGAGTGAGCTGAGAGTGTGCG
CGGAACCCGGCTCTCCTGCCTTCTGGGCTCCAACGCAGCTCCGAGGCTGAACTGGGTGCTCACCACCACGG
GTTCGCCGGACTATGGAATACAGATGTGGCAGCACAGGTAGCCCCACGTTGCCTAGAGGAATACATTATGG
GTTTTGAGAAGAAATTGTAGGAGCCAG:TTTTTTTCTTTTTTTTTTAACACACACACACACACACACACACAC
ACACACACTGTAAAGATGCAAAAACGTAATATCCATGAAGATCCTATTACCTAGGAAGACTCGGATGTTTT
GCTGCGAATGCGGTGTTGGGATTTATTTGTTCTTGGAGTGTTCTGCATGGCTGGTAAAGAATAATGTTCCAA
AATCGGTCCATCTCCCAAGGGGTCCAATTTTTCTTCCTGGGTGTCAGCGAGCCCTGACTCACTCCACTGCAG
CTGACAGGGGCTGTCATGCAGGCGGCCCCTAAGCCAAAGCAAAAGACCTAAGGACGACCTTTGAACAATAC
AAAGGATGGGTATGTTTTGATATTTTTCTTCTTTCCTTCTTAAGAAAAAAAAATTGAAAAAAAATCCTCTAA
GTCTATGTAATAATTCTGCTTTAATTGTTTTAAAGATTATCTTTCTCTGGTCTAAGACTATAAATTCAATTAT
CAGTGGCTACATTTCCTTGTTTAACTGATAGAAATATGCAATATCCTTCTATTACAAAGATGATGTTTGATGC
TAAATGGTATCTAAATGTTTACATTTCTGAATGTGGAAATGAACAGCTAGTTTTGCTTGGTTAAAAAAAATG
CATTCGTTTTGGGGGGATAACTTTTCTAAGTTGTTTTTATTTCCAGGTTTCAATGTAATTAGGCTACTGCGAG
GATCAGCTGTAGCGGTGGTTCTAGCACCCACTGTCTTACTGACAATGCTTTCTTCTGCTGAACGAGGATGCC
CTAAGGGTTGTAGGTGTGAAGGCAAAATGGTATACTGTGAGTCTCAGAAACTGCAGGAGATACCCTCGAGT
ATATCTGCCGGTTGCTTGGGTTTATCCCTTCGCTACAACAGCCTCCAAAAACTTAAGTATAATCAATTTAAA
GGGCTCAATCAGCTCACCTGGCTCTACCTTGACCACAACCACATCAGCAATATCGACGAGAATGCTTTCAAT
GGGATACGCAGACTCAAAGAGTTGATTCTGAGTTCCAACAGAATCTCCTATTTCCTTAACAACACCTTCAGA
CCTGTGACCAATTTACGGAACTTGGATCTGTCCTACAATCAGCTCCATTCTCTGGGATCGGAACAGTTCCGG
GGCTTGAGGAAGCTGCTTAGTTTACACCTCCGCTCCAACTCACTGAGAACCATCCCGGTGCGGATCTTCCAA
GACTGTCGCAACCTGGAACTTCTGGACCTGGGATACAACCGGATCCGAAGTTTAGCCAGGAATGTCTTTGCT
GGCATGATCAGACTCAAAGAGCTTCACCTGGAGCACAATCAATTTTCCAAGCTCAACCTGGCCCTGTTCCCA
AGGCTGGTGAGCCTTCAGAACTTGTACATGCAGTGGAATAAAATCAGTGTCATAGGGCAAACCATGTCCTG
GACCTGGAGTTCCTTACAGAGGCTCGACCTGTCTGGTAATGAGATCGAAGCCTTCAGCGGACCCAGTGTCTT
CCAGTGTGTTCCCAATCTGCAACGCCTCAACCTGGATTCCAACAAGCTCACATTTATTGGACAAGAGATTCT
GGATTCTTGGATCTCTCTCAATGACATCAGTCTGGCTGGGAATATATGGGAATGCAGCAGGAATATCTGTTC
CCTGGTAAACTGGCTGAGAAGTTTTAAAGGTCTGAGAGAGAATACAATCATCTGCGCCAGTCCCAAAGAGC
TGCAGGGGGTTAACGTGATCGATGCGGTGAAGAACTACAGCATCTGTGGGAAGAGCACTACCACAGAGAG
GTTTGACCTGGCCAGGGCCCTCCCCAAGCCCACATTTAAGCCCAAGCTCCCCAGGCCGAAGCACGAGAGCA
AGCCTCCTCTGCCCCCCACGGTGGGAGCTACCGAGCCCAGCCCAGAGACAGATGTGGACACGGAGCACATC
TCCTTCCATAAGATCATCGCGGGCAGCGTGGCCCTTTTCCTGTCGGTGCTGGTCATCCTCCTGGTGATGTACG
TGTCCTGGAAGCGGTACCCCGCGAGCATGAAGCAGCTGCAGCAGCGCTCCCTCATGCGAAGGCACCGGAAG
AAGAAACGGCAATCGCTCAAGCAGATGACTCCAGGCACCCAGGAATTTTATGTAGATTATAAACCCACCAA
CACGGAGACCAGCGAGATGCTGCTGAACGGAACGGGACCCTGCACCTATAGCAAATCAGGCTCCAGGGAA
TGTGAGGTATGAACCATTGCGATTAAAAAATAATAATAATAAAGGAAGGAAGGAAGAAAAAAAAGAAAAA
CACAGCGCGCTCTTAACGGCTGGGAAATAAGGGGGTGCTTTATTGAACTCCGCTGTCTGTCAAGGGAACAC
GGTGCCCTCCCCTCCCCCTCCCTCTCACTATGCTGGCAAGGGCCTTCCCTGTCCCTCGGAGTGTGTTCATAAT
ACTGGTCATTTTTCCTCTCATAAATAATCAACCCATTGAAGTTTAAATACCACAATCAATGCGGAGCTAGAA
CTCCGGTTTAACACCATGCCTAGTGTCTAAGACTCTTTATGGATCTCATTAACATAACATTTGTTTCCAGATT
TAAAAAAAAAAAAAAACTTGTTTTCCCCCTCCCCACCCCCCCACCCCCCCACGATGCTCACACTGGCTCTTC
TTCTTCATCTGGGAGTCTCAGAGCTCCAGCTTAAGGTGGTGTGCGCTTTAGCAAATCTGGGAGTGGGGGGGT
GGAGGGAGTGATCCCAGGACCTTGGAGGGTTGAATGCATTTGAGGAGATGACTGGCTTCAGGCACACAGTA
GAGAGTGAGAAACAATGCCTGCCTTATCAAAGAAAATCCGGGAAAACTCTCCACAGAGGGTGGTGGGTTAC
AGCAGATCCCTGAGCAGTTTCTAGGGCTTCAGAAATCACAACCAGCCAAGCACAGGGACGGACGGGTGTCA
AAGGGTTAAGATGCCAAAAGCAGATGGCTGCCAAACACAAGGAGACCCTGAGAGCACAAAGTTTGAGC
CTTGCAGTTTCAGCTCAGATCCCCCCCCCCTCCCCCGTGTGGCTGTGGAATAAAACTAAAAGGGGTCACCG
TAGGTTTCCCTCTGCCTGTGTGTTCCCTAAACATGTTGATTCATTACACAACCAAGTCAGGAAATAAACACA



   

TCCCTCCTCCGAGGAAGCAGCTAGTCCGCTGGAAGGGAGGGAGTTTTCAGAGATGAGGTTTGCTAAGTACT
CTCTGCAAGCTGGAACTTTACCAGGATTTATCTCTTTGCCGCTTCTTTCCCAAGACCCCAGTGCAGTTCATAG
AATCCTGAGCCCTGTGACGTCCTGTTCAGGGCTTGTGAGACTGTCCTGTGCGTCCTGTGATGTGTTCCACAC
AAACCAGACCCCTAAGCACTGACACTTCATTCAGCTATCTGAACACACACATGCTTCCCCAACGTTCTCCTT
TCAAAGGATGCTCCTGGTAACACCTTGGTACATGGAGCATGGAAAGGGGGGGTGGTGGGGTGGGGGGGAG
ACTGACTGTGACAGCTTGTCTTTGCTTTGCTGTTGTTGACATCGCTGTGTCTCCGTGTTCATCTGTATTGTAA
CTCATCCGTCAGTACAATTCTGTACAGAACTGGCCTGGCAGCCTGCACGCTGCATGCATGTTTTTTATGTCGT
TGGTGAAAGTCTGTCGACTGCAGCTCGGGTATCACGCCCT 
 
Selection Cassette: 
 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCC
CTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATAT
GTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGC
ATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCT
CTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGA
CAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACG
TTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGAT
GCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCG
AGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGC
TTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTA
ATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCC
AACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGC
TGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGAT
GCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACG
GGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT
GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCG
TCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGT
GACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCAT
AAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGA
AACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATC
GCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGT
GCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGC
ATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAAC
AACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGC
CTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCC
GCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGA
TCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCT
GTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCC
GATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTT
CGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGT
TTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGAT
CAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCC
GAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAG
CAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGT
TCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAA
GTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGC
CGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA
GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCG
CATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCA
GGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGT
GCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTG



   

GAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGG
TGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGG
ATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG
GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAA
AACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCG
TACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCG
CGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGC
TGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGG
AGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAA
ATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAA
CACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCC
CGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTT
CTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATG
GTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
GTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
AACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGT
CCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGC
CATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTG
TCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACG
ACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGA
AGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAAT
GCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAG
CACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCA
GCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGC
CTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGC
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTT
CTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAA
TTCCTCGAGGGCGCGCC 
 
Targeted Locus: 
 
CTATAGTCCTTAGTTTTAAGGACTGAATTTGGGAGAGCTGGCTCAGCAGTTTAGAGTGTTTGCTGCTCTTCC
AGGGGACCATTTGTTCTGAGAACCAATGACAGGGAGGTCAGAACTACCACTACCATAGATCCAGCTTCCTG
GCTCTCGGCGCCCTCTTCTGGCTTTTGTTGATACCCTCCTTCATGTGTATATACCCACAGAGAGACATAAATG
CATGTTAGTAATTTTTTTAAGAAAGAAAATCTCCCTTAAAAATAAAGTTAAAGATTTAATTTCTCTCATTATT
CCATGTCTGTACTTCTAACCCATTAAAAAATTATTTGTCTAAAATATACACGGGGGGGGGGGGGGGCTGGG
GAGATGGCTCAGTGGTTAAGAGCATTGACTATTCTTCCAGAAGTCCTGAGTTCAATTTCCAGCAACCACATG
GTGGCTCACAACCATCTGTAGTAGGATCTGATGTCCCCTTCTGTTGTGTCTGAAGACAGCCACAGTGTACTC
ATATAAATAAAATAAATAAAAATAAAAAAAATATATACAGAATTCAGCCGCTTCTCCTGCTACCACACTGG
CCTGAGTTGCACCACCTTTTCCCCTGACCTGTGAGAGCCTCCTTATCAGCTTCAACCCTGGCCTTTGCTGCAA
GAGCAAGGCCAGGAGTGATCATTTTAGCCAATGTGAGCTACAGTAACAAAATGCCTCCTGCAGTATAAACA
ATGGGTTCCAATGTCTCGGAATTTACAGATCTAGACTAGAAAGTGTAGCAGATGTGACTTTCTAGAAAGAG
CCTAATCATGACATGCATACAGACCCACTCTCCTGCATCCTCACACTGCTTAGAGCCGAGGGAGAAGAAAC
AAACACAGCCTTGCCACGTCTCCTTCTACGTTATCATCCCAGCAATGCCAGCAACCTCATCATGAGTGCTCC
AACATCGTGGTCTTCTAAGGCTCCATCTCTAAACACCATCACACTGGCAATAGGGGATTCTATATATGAGCT
TGACACAGAGGAAAGTCTTAAATCCGTGCCAAGGATCCTTTAATACACAGCCTTGTTAAAACATCCATTCTG
AGAGAGTGGAAAAGCTCCCTCATTCCAGAGTAAAGCTAATATTCTTACAACAGCATACACATCCCTCCATAT
TCTGGTACCTAGGAGCTCTGTGGCTTCATCGCTGATATCTCTGGGGTTGTCATATTTACTGAAGGCTGATTGT
GCTTCTTGAAGTCCATCAAACATATGACCTGTCTCTACCTCGGGGCTTACACCAGCCATTCCTCACCCTTGTT
GAATCTTTGGTTTCAAGCCTTTCTTTAGTTTTCTTTAGTTTGCTGAGGCCATTTTCCTAGTGTCCCTAACCACC
CTGCTTAAAATCATATCTCTTTGCTTCCACATCTGTCCTCCCATTTTTCTTTCACCCATTGTTCAAATTACATA



   

TTTGTGGTAATAATGTGTATTTTACTGTGACAAAATGCCTCCAACAGAACAGTTTCTGAGAGAAAAATGTCG
ACTCCGATTCACATTTTCCAAGGGTCTCAGTCCATCAGGTGGGGAAGGCACGGTGTGCTTTCTGGCAGAGGA
TTCTGTGGCAGAGGTTCTTCAAATCATGGCAGACTGGCAAGAAGAGTTGACGGAGGTAAAGACTGGGCTAT
AGCCTTCAGGGCCCTAAATTCGGTAACCTCCTTTTTATTGGCCCACCAATTCTTAAAGGTTCCCTGGCCTTCC
GATCAACAGCACAAGTTAGGAAAATGGTGATCAAAACACGAGCTTATGGGGCACTTCAGATTCCAAGTCAG
CATGACTAATGCCCTACCTATAATGCAAGTTCCAGACAGTGTAAACCTTTATTTTGCACACTGATATCCACC
TATTTGGTGTCTAGTACATAATCATATCCAGACTATTTATTTATTTGCTGAATCAATGAAATCTCTGGAGCCA
GGAATCTTGAAGAATACCCTATCACAATCTCAGTTTTTCACTACTTCATATTTGGCAATCTGGCTTCACATTG
AACTAAAAATGGGCATCATATATAATAGACCCTTGATTTATTTACTCAATTTAAACAAAACGTGTTCTGATA
TTCAAAGTAACATAAGTGCAATAAAAAAGTGTTTAGATAGAGGACATCATGTTTTATAATTGTATAAATCAT
AAGACCTGAGATGCATTTGGGGAAATTTAAGTTGTTGGGTAGTTTATGGTTGGTCCTCTCTGTGATGGCAAT
GGCAAAGGAAGTTGCTAAACACATTTTGAGCATAATTTTGTCTGTGTTGAAAGGCAAGACAGAAACAATCA
GCTGGCTTTCAGTCAACAACTATAAAAAAGACAAACTATGAAAAACATACAAGAAAATCAGTAGAATTTGC
TAAAATATAGTATTTTACTTTTGAATGACTACTCGGTGTCTTTAGAACAATTTTCATAGCCTTAAAGGGATGT
GAATATGGATTTGAATTGTGATTTCCACTTTGGGATTTTTTTTTTTATTTTTTATTTTTTATTTTTTTGCCTCAC
TGATGATCTTCCCTCTTCAAGAACTTTGCCACCTTCAACAAGAACAAACCTAGAGGGCTGGCAACCTATGAG
CTGGTGCCAAAGGAGGGACCACTCAGAGCACCTTAACTCAAGAATGGCAAGAATACCTCTGAGGAAGAGA
CAGGTGGTCAGCATTGACTGAAATGGCAATTTCAAGAGCCAGAGAAGGAGCCAGGAGATCAGAGCCATGA
AGCAAGACGAGGTGGGGAGCCAAGATACCAGAAACGTGTTTGAAAATTAAAAATGAGGTGTGTAATACAA
GACAAGGTTATTTGCCACTGATAACCCAAGCAAACCTGTCCCTTGGAAAGCAGCATGAGATAATTGCATAC
CCCTGAACTTCTGTCACAAGAGTGGGAAGCACACGGACAAGTGAGCCCTGTGCAGCTGTTAGCCAAGAAAG
ATGTCTTGATAATGACTTCCCAGTGAGAAGGAGGAAGGGTGAGCAGGAAATTCAGAGGCTTTCAATGCAGA
GGAATGAGAAAGAAGTTATAAACATGATTCCCTTTAGGCTTTTTTTTTTTTTTTTTTTTTTTTGAGACATGCA
AGTTGTGAAAGTCCCATTCGGGATGTTAGATAATAAAGACTCAGTGTTATCCT:TATGGACTGTGCTGAGTTG
AAGATTTCAAAGCATATTTACTATTCCTGTGAAACTTATGGTTTAACTATGAAGATGAGCGGTGTCCCTGGC
AAGAGTGAGGACCTACTAATCGTCTCGTTTTCTCCTAACTCTCACACACATCATTTAAGGCTACTTCCCTTGA
TGTTATTTCCAATCTCACTAATAGAGGAAATCTCTAGACTCAACAAGTCGTGTGTAAACGTAGCATGACATA
TATTGTTCCTTCTAGAGACTGGAATCCTCCCTCCCTGTTATTGCTCTGATACGGACTCCTCTTGGGACCTGAT
GGTAGACCAGATAGACAGTAAATGAACCAGAAATAACATGTGGCTTTGTGTTGAGAGTCTTGGATGTATTT
ATCCACTCTCCTCGACATACCTAGGAACAGGGCTGACTCTTGACAGCCACTTAGTACACATGCATCCTATTA
GATGTTTGTCAGAGCCTAAATATGGCATAGAAAGGGTAATCAGAAACTAGGTCCCAAGGAGAGAATCTCGG
GTAGAATTTGACTGCGATGCATCATGCATGAGTATAAAAATGTGATCATTAAACTATGTATAATTAGTGTAT
ACTACCAAAGACACATAATAAAATATTTCAATATATCTTATAAAAAGACTACCATTACACAATAAGCTTATA
GTACAGCTATTGTGGATACTGACTAAATATATTGTGCCTCTGAGACATGTCAAGCACTGTTGTGTTAAAGTA
ACTGAGACACAGAAAGTGATCACTTAGAAGACACATCTCAATACCAGACATCTCCATTTTTTCTCCTCTCCT
TTTTACTGAGTTTCTTAAATATCCTTGCCCATCAAAAATGTAGCCATCTCATTGGCTGCATTCATGAAGGAA
ACCTACATTTTCCCATGCCACTGTAGCTGGTCTTAAACCCAAGTACCTACAGCAGCATTAAGAGGACTTAGT
AGGTTTAGAGAGAGAGAGAGAGTGAGAAAGAGAGAACATGAGCATATGAAAATGAATCAAAAAGGGTCA
GAAGGTTTAGAGGAGGAGTTGGAGGGTAGATTTGATCAAAATATGATATATGCACATATGAAATTCTCAAT
AAAAAAAGAAAAAGAAAAAAAAACAACACCTTCCATCCCCTTAAAATAGAATCTTGGGGAATAGAAGAGG
AAATGTTTTTTAATAAGCTTTAGATACAGCAACAATGTGTGTAAGTTCAAGATAATCACTACACTATCAATA
ACATAATATCCAAGGCCTATGCCTATGACCCCTTCGATTCTCATGATTAGCATTTACCAAACTGCTTGCCCCT
GGATAATATCTCATTGAGATGCTGCCAATATACCTAATATAAACAAGACAAATACTTTAAAGAATAATAAT
TATTTACAGAAAATGGCAAACCCCGTAAGGCCACGTGTCATGCTGTGCTTTGGGATAAAGAAACGTCGAGC
GTCAGTTACTAGACATAGTCCACAGAACTAAAACGTTAATTTTAAATAGAAAGTGGAGATGATAAAGGCAT
GAGAATCTCCCCACTGGTCATAACATAAAAACTGCTCGCTGAATTAGTTCTTTGTGAACAGTTAATACGGGC
AGCATTCAATATTAAAAAGCAACCTCTGTACCGGTAGCAGAGATGATACTTGCTCCATGTCTGTGATACCCA
CAGAAGCTAAGCACGTTGGGATAGCAAAATGACACAGGGCTGAGCCCAGGGTCCTGTGTTCAATCCCAGTA
CCACAACCACAGACAAAGATGTCACTTAATCCTCAGCATATGCCTATGATGTAATTTCTCTATCATGTCCAA
TTTTGCAGGTGAGAACATGGAAGCACAGAGAGATGAGTAAGCCGTACAAGGTGATGCAGGGGCTCAATTTA
GCAAGGATGAGCCTGCATAGACCTAGAGTCTCTAGAGCTCTGTACAGCTTCCCTACCCTGGTCTATCCCAAT
GGTCACCAGATTCACTGAGCACAGAGATGCCCCTTAAAAGGAACTGGTGCCTGGTGAAGCATTGAAAGACA
TACTTGTTCTGCCTAGAAGCTCTTGCTCCTCGTGGCCATATCCTGGAGCCTGGAGCAGGTGACCCCATTTAA
GTCTCAGGTCCTTCACCTTGGAAATGTAGATGGCAGTGGGACCTGCAGGCTGGTGACTTGAACGAAAAAAC



   

AGGATGGAGCCTTCATTTAAAGGACTTAGAAAGCACCCAATAAATATTATTAATGTGATAAATAGGAGCAA
CATCAATAAGCCATGAACCAAATGATCTTGGGGTCCTAATACTAGCACTAAAAATGGTTCATTTCTCTTCTG
ATAAAAAAAAAAAAAAAAAAAAAAAAAGCCCAGAGCAACCAAAACAAGCCATAACGCAGTCATAAACAT
TAAACCAATTATATCTTTTGTGGGAAAAACAGAAAAGCCATTAGCCCTATTAATTTGTGTGTCATCAGTCAT
TCTGTCCATTGCAAAGCCGATGTAGTCTAGCATTCTGAGACACCTTGCATAATATAATCACGGTGACTCCGA
GAGGTCAAACAGGCACGCTCTGAACGCAGTTTTGTGAAGAGCTCAATAATTCATTTTATAAATTTCAGCTCA
AAGCCTACACTGAGGTTAAGAAAATTTGACATTCGATCTGTGAACTTAACGTCAAGCTCGAGAAAAAAAAA
GAAAAAAAGAAAAAAACCCCACAACTCTGGGAAGCACATGTTTGTCGATTAAGCAGACGCAGACAGTTAC
AGGCGTTGCCAAATTGTAAAACAAGACTTGGGTATCACGGAAAATGTTGCTAGTTATTGATTACGTTGACCA
TTCACTTCCTATTGAGCCACCCAAAAGAACCATTCATTTTCCAGCAGAGCCTGCTCATTTGCAAGATAAAAG
AGAGCCAGCTCTGCACATGCCCATAGTGTTCCCCACCACTGGGGGCAGCTTTACATAAGACTGCATTCACTG
AAACCGAAGCAACAGTCCGAGCGGCTTACAGAATGACAGTCTGCGGGAGTGAGCTGAGAGTGTGCGCGGA
ACCCGGCTCTCCTGCCTTCTGGGCTCCAACGCAGCTCCGAGGCTGAACTGGGTGCTCACCACCACGGGTTCG
CCGGACTATGGAATACAGATGTGGCAGCACAGGTAGCCCCACGTTGCCTAGAGGAATACATTATGGGTTTT
GAGAAGAAATTGTAGGAGCCAG:TTTTTTTCTTTTTTTTTTAACACACACACACACACACACACACACACACA
CACTGTAAAGATGCAAAAACGTAATATCCATGAAGATCCTATTACCTAGGAAGACTCGGATGTTTTGCTGC
GAATGCGGTGTTGGGATTTATTTGTTCTTGGAGTGTTCTGCATGGCTGGTAAAGAATAATGTTCCAAAATCG
GTCCATCTCCCAAGGGGTCCAATTTTTCTTCCTGGGTGTCAGCGAGCCCTGACTCACTCCACTGCAGCTGAC
AGGGGCTGTCATGCAGGCGGCCCCTAAGCCAAAGCAAAAGACCTAAGGACGACCTTTGAACAATACAAAG
GATGGGTATGTTTTGATATTTTTCTTCTTTCCTTCTTAAGAAAAAAAAATTGAAAAAAAATCCTCTAAGTCTA
TGTAATAATTCTGCTTTAATTGTTTTAAAGATTATCTTTCTCTGGTCTAAGACTATAAATTCAATTATCAGTG
GCTACATTTCCTTGTTTAACTGATAGAAATATGCAATATCCTTCTATTACAAAGATGATGTTTGATGCTAAAT
GGTATCTAAATGTTTACATTTCTGAATGTGGAAATGAACAGCTAGTTTTGCTTGGTTAAAAAAAATGCATTC
GTTTTGGGGGGATAACTTTTCTAAGTTGTTTTTATTTCCAGGTTTCAATGGCGCGCCGGATCCCGGGCCGCTC
TAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTT
ACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTT
TTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCG
CCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACA
ACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCC
ACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAA
GAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATG
GGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCC
CCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCG
TCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTT
TCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGC
GAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGA
GGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGAC
CTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAAT
GTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTG
TGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTT
TTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCA
GGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCG
ATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCG
GCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACC
GCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTC
GAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGA
CGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGC
TGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCA
TGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCG
CATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAAT
ATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGA
ACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAAT
CAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGT
ATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGAC



   

CAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCT
GATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCG
TCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAA
CGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACG
GTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAG
TTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTG
CACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGG
TAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCG
TAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCG
GAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTT
TGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGC
GATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGT
AAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCG
AAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG
CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGAT
TACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGC
AGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCC
TGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTG
CGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCG
CTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAG
CTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCT
GCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATT
CTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATA
TCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGG
TCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACA
AATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAA
AGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAA
AGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGC
GAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTG
TGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGG
TTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGC
CGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAA
TGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCG
ACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCT
CACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGT
CGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGC
GCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAAT
GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCT
ACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCT
CCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGAC
AGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGTGCTTTATTG
AACTCCGCTGTCTGTCAAGGGAACACGGTGCCCTCCCCTCCCCCTCCCTCTCACTATGCTGGCAAGGGCCTT
CCCTGTCCCTCGGAGTGTGTTCATAATACTGGTCATTTTTCCTCTCATAAATAATCAACCCATTGAAGTTTAA
ATACCACAATCAATGCGGAGCTAGAACTCCGGTTTAACACCATGCCTAGTGTCTAAGACTCTTTATGGATCT
CATTAACATAACATTTGTTTCCAGATTTAAAAAAAAAAAAAAACTTGTTTTCCCCCTCCCCACCCCCCCACC
CCCCCACGATGCTCACACTGGCTCTTCTTCTTCATCTGGGAGTCTCAGAGCTCCAGCTTAAGGTGGTGTGCG
CTTTAGCAAATCTGGGAGTGGGGGGGTGGAGGGAGTGATCCCAGGACCTTGGAGGGTTGAATGCATTTGAG
GAGATGACTGGCTTCAGGCACACAGTAGAGAGTGAGAAACAATGCCTGCCTTATCAAAGAAAATCCGGGA
AAACTCTCCACAGAGGGTGGTGGGTTACAGCAGATCCCTGAGCAGTTTCTAGGGCTTCAGAAATCACAACC
AGCCAAGCACAGGGACGGACGGGTGTCAAAGGGTTAAGATGCCAAAAGCAGATGGCTGCCAAACACAAGG
AGACCCTGAGAGCACAAAGTTTGAGCCTTGCAGTTTCAGCTCAGATCCCCCCCCCCTCCCCCGTGTGGCTGT
GGAATAAAACTAAAAGGGGTCACCGTAGGTTTCCCTCTGCCTGTGTGTTCCCTAAACATGTTGATTCATTAC



   

ACAACCAAGTCAGGAAATAAACACATCCCTCCTCCGAGGAAGCAGCTAGTCCGCTGGAAGGGAGGGAGTTT
TCAGAGATGAGGTTTGCTAAGTACTCTCTGCAAGCTGGAACTTTACCAGGATTTATCTCTTTGCCGCTTCTTT
CCCAAGACCCCAGTGCAGTTCATAGAATCCTGAGCCCTGTGACGTCCTGTTCAGGGCTTGTGAGACTGTCCT
GTGCGTCCTGTGATGTGTTCCACACAAACCAGACCCCTAAGCACTGACACTTCATTCAGCTATCTGAACACA
CACATGCTTCCCCAACGTTCTCCTTTCAAAGGATGCTCCTGGTAACACCTTGGTACATGGAGCATGGAAAGG
GGGGGTGGTGGGGTGGGGGGGAGACTGACTGTGACAGCTTGTCTTTGCTTTGCTGTTGTTGACATCGCTGTG
TCTCCGTGTTCATCTGTATTGTAACTCATCCGTCAGTACAATTCTGTACAGAACTGGCCTGGCAGCCTGCAC
GCTGCATGCATGTTTTTTATGTCGTTGGTGAAAGTCTGTCGACTGCAGCTCGGGTATCACGCCCT 
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