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Genentech ID: UNQ771 Date of Submission:  10-6-04 

Lexicon Contract Name: DNA317 Mutation Type: X  Standard Knock out  

LexVision Name: MEM762N1   Conditional  

Reference accessions:  NM_022322 Is this gene X-linked? Yes 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __KOS24, KOS39_________     
     Target Vector  DNA __pKOS24TV____________     

   Targeted ES Cell DNA __3A7____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: IRES8+9 14+13 

Restriction Enzyme for Genomic Digest: HpaI HpaI 

Predicted Wild-type Band (kb): - 20.8 kb 

Predicted Mutant Band (kb): 14.9 kb 11.3 kb 

Probe Size: 291 bps 699 bps 

 
 
 
 
 
 
 
 

   



   

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: 19 5’ Primer Name: 23 

3’ Primer Name: 20 3’ Primer Name: 24 

Predicted Wild-type Band (bp): 205 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 339 bps 
 

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

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

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

 
 
 
 
Primer sequences:   
 
 
Southern probes 
IRES-8  5’ – AGGAAGCAGTTCCTCTGGAA 
IRES-9 5’ – CACATGTAAAGCATGTGCACC 
14  5’ – CATGAGCTCAGTCGTCATATG 
13  5’ – CATCAGTAGCACCACTGATG 
 
 
 
PCR Genotyping 
19 5’ – GAACTGTGAGGGCTGTCACATTC 
20 5’ – GAGCTTCTGCCTAAGCAAAGAACAG 
23 5’ – GCTGATTACCCTGTTATCCCTAC 
24 5’ – AAAGCTTCCAGGAGATTTAACTC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GACCATGGCAAAGAATCCTCCAGAGAACTGTGAGGGCTGTCACATTCTAAATGTAAGTTGATTCATATATTTTTTCCCTT
TTGAGCAGGAGCACGATTTTGCAGATTTATCGTATTGCAAAGTGAACATTAGAAAGTGAAATTGAAGGAGACTTTGAA
TTATGGCTTGCTATTTTGAGGGTTATTGTACATTGTTTCATCCTTTCTGTTCTTTGCTTAGGCAGAAGCTCTGAAATCTAA
GAAGATATGTAAATCACTGAAGATTTGTGGACTAGTGTTTGGTATCCTGGCCTTAACTCTAATTGTCCTGTTTTGGGGGA
GCAAACACTTCTGGCCCGAGGTATCCAAGAAAGTAAGTAA 
 
Genomic Locus: (the deleted sequence represents nt13,872-14230-in the sequence below) 
 
GTTGTTAACTGTGCCTTGGTCAAGAACCACACTGGGCAATATAATGGATGCTGTAATCACCAGACAGCTCAAGAGGCA
GCCAACATTGTCCCTGACTGATCTAATTGGTGCTGTATCTAATTGGTTATTATAATCATAATTTGATCTAGTCCCTACCA
GCCTAATCCTCGGTCAGTCTGTTGAGGAGTTGATTTGTTTTCAGTTTTCTACATTTCTATATTCAGTTTCCCCTACACCAA
TTTTGTCTTTTGTTTCCTTCATCAAGAATCAGATGGATGTAGATGCATAGTTGTGTTTGTGTTTACAAACATTTTATTCCT
TTTCACTGCTCTAAATATCTGTTCTTGTGTCAATTCTGCATGGCTTTTATTACTTGGGATTCTTCACTTTAGTATGGAGTT
GGGTATTGTGATACCTACAATATTTTCTTGCTTTCTTGGGATTTCTTTGGCTAGTTGGGTTTGGGAGGGATTCTTATTGGG
TACTCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGCACTTCAGTATGAATTTTGAAATTGTTGTCTTATACCTGAAAAGAATTCCATGGATATTGATGGGATTATATTGAA
TCTATAGACCATTTATTTTCATTATCATAGACATTCTAACAACAATGACTCTAGTCAATCCATGAACAAATGAGTTCTTT
GCATCATTTAGTCTCTTTATTTTCTTTGTTTGCTGTTCTATTTTTTCTTGGTCTTTAACCTCTTCAAGAGTTGATGATGTAG
ATCAGCAATAAAGTGCTTCCAGTTCAAATACAAGGCTTTGCATTGGGGTTTAGTCACCAGCACTGAACACAAAAACAA
AAAGCCCTCTTCAGTTAGATACATACCTAGTTATTTTACTTTACAACACTCTTGTAAATGAAGTTGTATTCCTGGTTTCTT
TATTGATGTGTTCACCAAAAGCATGTAGAAAAACCTACTCATCGTTGTATGTTGGCTTTGTATCTTCCTACCTGGCTGAA
ACTGTTTATCTAGTTTGAGTTTTCTGCCAGAGTCTTTAGAGTACAGAATATGATTGCCTGCTAGTAGTAGACAACTTTGT
CCCATTCTTAATTTTTTCCCATTGAATATAATGCTGCCTATAGATCTATTGTACATACCTTTTATTTTGTTAAATAGGATG
CTTCAATTGCTCTTGAGTCCATTTACACTATGTTTGTTGATTTGTATATATTAAAATATCCCTGCATCTCCAAAAAGAAA
CTAATTTGGTTATGATGTGTGCTCCTTTTAGTCTATTGTGGAATTTGGTTTTCAAGCATTTTATTGAGCACTTTTATGCCT
GTATTCATTACAGTAATTGGTCTGTAGTTTTCTTCTTAATTAAGTTCTTATCTGGTTTGGGTGTCATGGTATCATGGGCTA
TAAAGAATAAGTGACTTTGAAAGCACTCCTTTCCTTTCTATTTTGTGGAGCCGTTTCAGAAGTATTGGTGTTGATGATTT
TTTTTTAAGGTAGAATTTAGCTTTGACTCTGTCCAGTCCTGGGTTCCCTTTTAATACATATTTTAGACTGCTTCCATTTCA
TTGCTTATTATTGATATGTTTTGATCATTTATACCTTCTGGTTTCAACTTTATTTAATCACACAATTTCTTCTGGGTTTCAC
AATTTATAGTGTTATGAGTTTAAAAACATTTTCTTTTTTCACATTTTTATTAGATATTTTCTTTATATACATTTCAAATTTC
AAATGCTATTCCAAAAGTTCCCTATACCACCCCCCCGCCCTGCTCCCCTATACACCCACTCCCTCTTCTTGGCCCAAAAA
CCTCTGGTGGAATCATCATGCCTGACATTAAGCTGTACTACAGAGCAAATGTGATTTAAAAAACTGCATGGTACTGGTA
CAGTGACAGACAGGTAGATCAATGGAATAGAATTGAAGACCCAGAAATGAATCCACACACCTATGGTCACTTGATCTT
TGACAAGGGAGCTAAAACCATCAAGTGGAAAAAAAGACAGCATCTTCAACAAATGGTGCTGGCACAAGAAAATGAAG
AAGAGAAAAGACCAATGGTTTGATACTTCGTTCCTCCTTATGGGAACAAAATACCCATACAAGGAGTTACAGAGATAA
AGTTTGGAGCTAAGACGAAAGGATGGACTATCCAGAGACTACCCCACCAGGGAATCCATCCCATAATCAGCCACCAAA
CCCAGACACAATTGCATATAACAACAAGTTTTTTATGAAGGGACCCTGGTATAGCTGTCTCATTTGAAGCTATGCCAGT
GCCTGGCAAATACAGAAGTGGATGCTCACAGTCATCTATTGGATGGAACACGGGGCCCCCAATGGAGAAGCTAGAGAA
AGCACCCAAGGAGCTGAAGGGGTCGCCAACCCTATAGGTGGAACAACAATATGAACTAACCAGTATCCCCAGAGCTCG
TGTCTCTAGCTGCATATGTAGCAGAAGATGGCCTAGTCGGCCATCACTGGGAAGAGAGGCACCTTGGTATTAAAAACA
TTTTCTAATGATTCATTTGCTTGAAATCTTGTTTCCCATCTGTGCCAAAAAACCAGAGACACTGAAACTTATAGAGGAG
AAAGTAGGGAAAAGCCTCGAAGATATGGGTACAGGGAAAAAATTCCTGAATAGAACAGCAATGGCTTGTGCTGTAAG
ATCAAGAATCCATAAATGGGACCTCATAAAATTGCAAAGTTTCTACAAGGCAAAAGACACCATCAATAAGACAAAAAG
ACCACCAACAGATTGGGAAAGGATCTTTACCTATCCCAAATCGGATAGGGGACTAATATCCAATATATATAAATAACTC
AAGAAGGTGGACTCCAGAAAATCAAATAACCCCATTAAAAAATGGGGCTCAGAGCTGAACAAGAATTCTCACCTGAGG
AATACAGAATCGCAGAGAAGCACCTGAAAAAATGTTCAACATCCTTAATCATCAGGGAAATGCAAATCAAAACAACCC
TGAGATTCCACCTCATACCAGTCAAAATGGTTAAGATCAAAAATTCAGGTGACAGCAGATGCTGGCGAGGATGTGGAG
AAAGAGGAACACTCCTCCATTGTTGGTGGGATTGCAAGCTTGTACAACCACTCTGGAAATCAGTCTGGCGGTTCCTCAG
AAAATTGGACATAGTACTACCGGAGGATCCAGCAATACCTCTCCTGGGCATATATCCAGAAGATGTCCCAACCAGTAA
GAAGGACACATGCTCCACTATGTTCATAGCAGCCTTATTTATAATAGCCAGAAGCTGGAAAGAACCCAGATGTCCCTCA
ACAGAGGAATGGATACAGAAAATGTGGTACATTTACACAATGGAGTACTATTCAGCTATTTAAAAAAATGAATTCATG
AAATTCCTAGGCAAATGGATGGACCTGGAGGGCATCATCCTGAGTGAGATAACCCAATCACAAAGGAACTCACACAAT
ATATACTCACTGATAAGTGGATATTAGCCCAGAAACTTAGGATACCCAAGATATAAGATACAATTTCCTAAACACATGA
AACTCAAGAAGAATAAAGACCAAAGTGTGGACACTTTGCCCCTTCTTAGAAATGGGAACAAACCACCCATGGAAGGAG
TTACAGAGACAAAATTTGGAGCTGTGACGAAAGGATGGACCATCTAGTGATTGCCATATGCAGGGATCCATCCCATAA
TCAGCTTCCAAACGCTGACACCATTGCATAACTAGCAAGATTTTGCTGAAAGGACCCAGATATAGCTGTCTCTTGTGAG
ACTATGCTGGGGCCTAGCAAACACAGAAGTGGATGCTCACAGTAAGCTATTGGATGAATCACAGGGCCCCCAATGGAG



   

GCGCTAGAGAAAGTACCCAAGGAGCTAAAGGGATCTGCAACCCTATAGGTGGAACAACAATATGAACTAAGCAGTAC
CCCGGAGCTCTTGTCTCTAGCTGCATATGTATCAAAAGATGACCTAGTCAGCCATTAATGGAAAGAGAGGCCCATTGGA
CTTGCAAACTTTATATGCCCCAGTACAGCTGAATGCCAGGGCCAAAAAGGGGGAGTGGGTGGGTATGGGAGTTGGGGG
GTGGGTATGGGGGACTTTTGGGGTAGCATTGGAAATGTAAACGAGGAAAATACCTAATAAAAAATTTAAAAAGAAAG
ATGTATTTCTTGCAGACAATCATGTCGATCTTGGTTTTAAACCAACCAACCAATATACATGATTTAACTAGATACTATAT
TATTTATAGGTGTATGTGTATTTCTGTCATTTTGTTGTTTTAATTCCTGGTTTGGGTTGTTCTTTCCTTCTCCCTTAACTAC
GCTGGCTTTCAGAAGTGAAAATTTGATTCTTTCCTAATTGTCAATTATCTCTTCTTCTAGTGAGATTTATTTTTCTCAAGT
ACTTGGAATTGTGAATTTCCCTTCTCTTCATCTCTGTGTATGATTTATTTATCTTCTGCAGTGTTGGACTAATGGTCACAG
AGTATTTTAGTTTTTTGATTATCTTGGAAGGTCTTTATTTCTCCATCAATTTTAGAGAATAACTGATACAGTGATTTTTAT
TAGTAGTTACTTATTTTCAAGAGTTAGATAATAATATAGCAGGCTCTCCCAAATTTTAGTATTTCTTCAGAAAAATCGAT
TATAGTGAAAGGGTAATTTTGTCATTAATATTGAAAATGTAATTTTTCTAATTAATCTGCCAATTTCTCTTATAGATCTT
AATATTGTTTCTTTTTTCATTTTAATTATGACATGGAGATGGTTTTCTTTGTCATATCTGTTTGGATTCTAAAGTCTTCCTA
TTCATAGATGTTCGTATAGTTCCATAGAGTTGGAAAATTGTCTGCAATATCTCATTGAATAAGTTTTGTATGCTATTTTC
TATATCTCTGTTTTGTGTGGTATACCAAGGATTCATTTTTATCTTAATCATATCCCATGGGCCATAAATGTAGTGGTCAT
GCTTGGTTTTTTGTTTTGTTTTGTTTTTGTTTTTGCTTTATTGCTATCTGAAATCTAGTAGTCTCTCAACCTTGTGTTCAGT
CCTTGAAATTCTTCCACGATTTTTTATTGATGATGTTTTCTCTTATTTTTAATTCATTAGTTGATCTTCTTATCTGCAAGAT
TGCCTGACTATTTTCATTTCTCTCTCCCTTTCTTTGGAAAATTTCTCCTCTAGGTCTTGAACTAACTTTCTTTAATTTACGT
GTTTATTTACCTCTTCTTAGAAATATTAGTGATATTTTAAAAAATAGTCTCTTTATGGATGGACATCAGCAGAACAAGGT
GGAATGGTTGTAAAGAGGGGATGGAGGACACCAGGGGAGCAAGGCCCTCTGAATAAGAAAGAAAGGCTCATATGAAG
TCACAGAGACTGAAGCAGCAAGCACAGGGCTAACACAGGTCTGTACCAGGTCCTCTGTATATGTATGTATTATAGCTCT
TAGATTAGTATTTTTATGGGACCCCTGAGCATGAGAAGGAGTGGGTCTCTGACTCTGGTGCCTGCCCTTGGGATTTTTCC
CCTGTTGGGTTGCAGTGACCAACTTAGACCTGGTAGTTTTTGCTTCGTCTTATTATATTTATTTTGTTGTTATGTCTTAGA
AGCCTGATCTTTTCTAATGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAAGAGAGAGAGAGAGAGAGGAGAGAGAG
AGAGAGAAGGGTAGTGGATCCAGATGTGCGATGGGGTGGAGAAGAATTGGGGGGGGGGGAGAAGAAGGGGAAACTA
TAACCAGGATATATTGTATGACAGAAGAATATTTTCAATAAAGGAAAAAATGTAGCAAACTAAAAAAAAATCAACTCT
TAAATTCTTTGTCATTACAATCTTTAATTAGTTTTGCATGCAGTCAGTTACTGAGATTTTATAAACTCTTGGAGAAGTCC
TGCTGCTTTGTTTCTTTTTTCATATTTCTTCTGTTTCTGTTTTGTTACTAATATATTTATTGAAATGGAAATCATATCCTAT
TTCATTTGGGGTCTTCTTAGTGAGCAGATTTGTCTTGTGTGAACCAAATCACCACTTACATGAGAAAAAGGAGAGACAG
CTGTAAGCAAAGTGATTTCCAAACTAGTATAAGGACCCAAGTTCAATCGCTAAGAACCCTCACAAAAAGCCAGATTAT
GCTGGTACATGCTTGTAATCTTGGAGCTGGGGAGGCTGAGTAGGGAGGCCAGGCAATCTAGGTGAGTCAACAAACTTC
AGGCTCAATGAAAGATCTTGTTTGGAAATGAAAAAAAAAAGGTAGAGAACAATTGAGGAAGACACTCAATGTTAATCT
TTGGGTTCCATCAGTATGTGTGTGCATGTGCACGCATATGTGCCTGCCCCCTCCCCTCAACACACACACACTCAAGAAC
AGAGAAACATAGTGCACTGCAACCATAGTCTGCAATTCTTTAATCTGAGCTGAGGTTCTCAGGCAGCTGTTACTGCAGT
TTAGTGGAGTGATGGGATGTACAATCTAAAGTGCACATGTTGGAGATTCAGAACAACAGCTGCAGTGATATTGTGGGA
TGCGACAAGAGTGGAAAATATTGTTTCCTTTTATTCATTCCTCACCTCTGTCTCTCAAGAATTTTCTGTCCCCTCTTCCAC
AGTAATTCCCAAGCCTTTGGAGGAGAGTGTGAAATATATATAGTGCATTTAGGCTAACTGCATTCCACAGTGTCTCATT
CTCTGCACTTTGACCAATTATAGGCCCCTGTATTAATCACCATCTACTGTCAATAGAGGCTCTTCTGATGAGAGAAACG
CTTTTATCTATAGGTATAATGGTATGCTCTTATGGCTCAAGCTACTTGTCAGATTATGTAAAGAGGATCATTTGAGCTCA
GGAGATAGTGGCCAGTCTGGGTAATGTAGTAATAGTACAACTCTTTAAAAATTATATTTGCAAAAATACCGTTTATAGT
AATCTTACTAAAAACTTTGCATCCATTTGTTAATCCTGAAGAATAAAACTAGTGCTCAGAATAAAACTTATTTATATTAA
AGCAGCTATTATTTAGTAGCTTTTTCGTATCTACCAGTGACTTGAGTATACACTTTAAATGGATTAAGTTATTACATTAT
GATATTATCATAAACAGAAAGGTAATATAATTTTCATTATTTAGTTTGAATATGGAAAATGAGGTGCAATAATACTTAT
TCCTGGTTAGTACAGATTTTTCTCCTCTTAAATTCTTCTATATTCTTATTTTACAATTAGTGTGTATCTTTTTATCGAAGTA
TGAAAGCCATTACTTCCTGAAAGTCAGGGAGCAGTCCTCTTCTCTGGCTACTCTTAAGCTCTTTTTCTGGACCATGTCAT
TAACTTCCATAGCTTTCACCAGAGTAAAGGGATCCAAATCCAAAGTTTTACTCCAGTCAGTACATTATAGGCTTCAAAC
ATCAATTAATAGAACATAGCCATCCCTTCTTGGATACCTTAAAAATAATTCGAATATCATTTATGTCATTAAATATCATT
CTTCTTAATATCATTTAATGAATGTGAAAGTCAGATCTCTGTGACTTGTTCATTCTCTCCTTTCTTGCCCTCTTTAGCCAA
CCTACCACCAAGTATATCTTTCTCCTAAAATATAGGTCAGATCTGCCTACTTATCTCCATTCTTGACACCATTTTTTTCTA
GTTCAACCACTGGCATCTCTTTCGATGAGCTCTCTTAATGTTTTTTCTCTCCTCATAATTTATTCTTTTTAAAGCACCCAG
AGAGATGTTTCTAAGTACAAAGACAATTCTGCTCAAATATCTATGACTTTCCATTGTTCTTAGAATAAATGTTAAGCCTT
TACTGTGACTGTTAAGGCAGAAACTGCAGTTTTAATATCCAATATGTTTCCCCAGTTTATAGAAAAACAGAATATTGTT
AGGAATAGTAATAATGTGGGTAGAAAATAAAGCCTCCTCACAGTATTATTATAGCTGAAGTGGCCATACAACACAGTT
CTGGCCAGCATAATAATAAAAAAGTCTGCAGGATAGCATTTCCAGGAAAACATTGCTTTCCTGCTGGAAATAACGGGC
ACATCTTCTTGTCGACCCATGCTCTCCCTTTTCTCCTTTCCAGAGATGAAGCCATATTAGAAGATAATGATGGAAGACAT
ACTCATAGAATCACAGAATTCAAAGACAGAAGCTTAGATCTCTTACACTTGAACCAGACCTGCACTGGACTCTCAGGA
ACTGCATTTGCTTGTACATTATTGAAAGATAAATCTATCCTCTGTAACAGTGGCTGCCTCATAGAGAACACTAAATAAA
CATGTACTATCAAAAGGTAAAACTACTGAAATATCGCATCCTTTGTGCTATTTTCTTTGCTCTCCTGAATCAGAATTTAT
TGTGACTCCTTCTAGGTTTCCATGGCATTTTGTTTTAACCCCTGATTTAAATCAATCTTTTGTTTTTTTTTTTTAACAAAAA
GGTATTACGAGGAGTCTCAAGTCTATTTATCAGTGAACCATATAGAAACTACTTATAATACAGTATTCTGAGGGCAATC



   

AATGGTTAAAACATCAGCAAGATACAAAGATAGCACAAGGAAAAGACTGATGAACACAATAAGATGCTGGAGATAAG
ACAAAGGAAAGATGTTCGGGAAGTGTAAGACCTAAGCAACATTTTGAGGACTATCTGAATATACTCCAGCTGAATATG
GAGGAATAAGGAAATACAGACAATGAGGGTAACATATAATAAGCTATGGTGTGGAAAAGCTGGGTATGTTTATCAACA
GAGTATTAACTCTGAGAATGGCATCAGAGATATTTTAAGTGACAAGTAGAAGAAAACCATCTATTCTCATAAACATGG
GTTCTCAATGGGAATGCTCTTATGATCCTTAAAAAAAAAACTTCACAAAGTAATTGCAGAGCAAACAGTATGATTAAGT
TCAGGTATAATACTGTCTCTAACAGAATTTATCCTCCTTTGAGACATTACCAGGAACAGTCATGTGTACCTGCTTCATTG
CCCTGTGCATCTAAGATCACAATCGGCTCCATGTCTGGAGGAAATTTTTCAGAATCATGGCTAGACAGATCCACAAACT
CAAGACCATAAAGTGAATTCTGTGTCACTATCAGTGGCTAATCAAAGAACTTCAAGCAGAGGAGATGTTCTCCTCAGAT
TTCTGTCATAAGAAAACTTTAAAGGCAATGGAAAATATTAGAACTATTTTATAACAGTAAAAATAACTATAGCCCCTCA
ACTGAGCCAGTTTAGATTGAAAGTCTACACAGTAGAATTGTCAAGATAATCTAGAGCCAGAATTAATTCGATGTAATAA
TTGACTAGGCACAGGAATGAGTCAAAAAGGAAGAGTTCATGAGCCACTAAAATCTCTGATCTAGAGTCCGCTCATGTTT
TTCTCAAAGTGAGGAAGAGAGATAAGGGAGAGGGTACCATTTAGAAGAAGATACAGTTAATTCAGGTTGGGTGATGTG
GCATTTAATACATCCCAATGGAGGTATATGGGCACATGAGTCTGACGCTTCAAGAGAGCAGCCTAGATGGAAGGTATA
GATTTGAGACTTTTCTGAGATAATGACCATCTAAGCCATGGGTTCTCAACCTTCCTAATTCTGTGATTCTTTCATATGGT
TCCTAGTGTTGTGGTGACCACCAAACATAAAATTATTTTTGTTGCTACTTCATAATCGGAATTTTGCTACTGTTATGAAT
TGTGATGTAATGGCTGATATGCAACCCAAGAGGGAATGCAACCCACAGGCTGAGAAACACTGGTCTCAGCTAAAGTTT
TGGCAGTGACTATAGAAGTGCTATTTGGTGAGGGAAGAACATCTCTTGAAAGGTGTAAGAATTTAAAGTACCTAACAC
CTGGTGACTAAGCAATAAGATAGACAATAAAAGATGAGGTGATTGTAAGCGAAACCTATGGTTTCGGGTTTGAAGACT
GAGTTACTGCTCCACTGGAATGACTCAAGCTGGATCACTTCAGATTTCATATGGAGAAGCCTTAATTCCCAGTACCATA
GAATTTGACTGCTTGAAAATATGGTTCTCAAAAGGATAACTTAAGTGAAATAATGTTGGGCAGCAGAACCCTTTATTCC
ATGTGATGGCTATCCTTATAAGAAGGGACAGCCTGCTGTGATTGTGCGCATCTTTAATTTGAGCACTTGGGAAGCACAG
ACAGGTAGAGCTCTATGAACTTGGGGCTAACCAGGGTTACATAGTGAGACCCTGGAGTGACAGGAGAGGGCAGAAGA
AGGGAGGAACAAAGGAGAGGAGAGTAGATTACAACCCCAAAATACAAAGGAACCATGTGACCAACAAGATAACCATC
CAGAAGCAAAAGAAAGACAGCTAAAGAAACAAATAGGGGTGGCCCTGAGGCAGGCAGAAGAGAAACACCCAAGTAT
CCCCAGCCACTTCCATGAATGAATATGTGATGGAGAGAAGGAAAAGAGGAAGTACTAGGAGGAAGTGGGGGGGGGGA
TGCCAAGTGGTTCATGCACTGTGGAGAGAGGTGGAAATGGAGGCACAATAGTGAGGAACCGGTGGATAGGAGGAGCC
TGAACAACCACCTGGGGCTATGATCATGTTTGGATCCCAGCTGCAGCTGAGAGCCATGGTTCTGCTGCATCTGGGGTCT
GTATCAATGTCTGTGGCCTGAGTTACTACCAAAAGTCTATGTGGATACCAACGGTCTGGCTACCACTTGAGACCGAACA
TATGGATGTCTGAGGGCTGTGCTGCCTCCAAGGGACATACTGATTGGAGTAAACTATGCTGCCACCTGAGGCCATGGAC
ATATTGGAACCCATGCTGCCACCAGGGGCCCTGTCTGAGTTCGTGCTACTATCTCAACCAGGAGCTGTGTTGGGGTCCA
AGGCCCATGTTACCACTAAAGGCCATGAGGATGTCCCTGACCTCAGGCCATGTTGATTTCCAAGCACTGTGGTGAGCTG
TGGCTCCTCTATCACCCTAAGGGTGAGCTGGAACCTCATCTGCCCTGTGGTGATGTGGGCACTGCAGAGATGAGCCCTC
CCCCCCCACACACACATACACACACATCTGCAGCAGGCAAGTGAACTGGCCCCGCAGTCCTGACACTGGCCATACCTCT
TGCCTGGGAGAACCAGGAGAGTTGGACCAGGTAGCACAAGGCATAGAGTTGGTAAGCTGACCAATTCAGCTTCCAGCT
AGGCCAAGATCCAGGGCTCTAAGTTGGCCCACTCCAACATCCATCCCATCTATGAACTACTGAAGCATGTGAATGGGTC
AGTCCTGCAGATCCAGAGCTGTGGGATCTCCATGACATATGGCAACAGTGGGATGCTTAAAAGGGGTCCCAGGGAGGA
TCAAGTATCGGTGGTGTGGCAGAAGCCAGAGGCCTTGACCCAGACCAATGAACATTTGCAAGTAAAACTCTATGGGCA
AAAGGGTGTACTGTGTGACACACTAGGATGCACCATGGCTTCCACAATGAGATAGGGCTTGGGGGTGTACTTTTTGTTT
TCTTTTATGGGGGAGTTTGCAAGGGAAGGGGGTGAATATGAAGGGATGGGGAGTTGAGTGGGATTGGGGTACATGATA
TAAAATTCACAAAGAATCAATAAAATTTTAATTAAAGAAGAAACAAACAAATATTAAACAGGTAAAGAAATTGTGAGA
AGCAAAGGACATAGATAAGAGTAAGAAAACAGTGTCTACAAACACGACAGGGCTGACACGCATAAGACCTCCCAGAG
ACTACAAGTACTCATTGGGTCTGCATGGGTCCAAACCAGATGGACTTTCACCACGGAGACAGGGGAGGAAAAGATGGG
AATTCCCATCCCTCACCAAGAAGCTATCTCTAGTGAACAGCCACTCACCAAAGAAAAATGTGTTTCTCCAGGGGAGTCT
CACTGTATGTATAAACCACAGTTGAAGAGCACACCCATGCCCAGTCAAAATGAACTCAATGGTATTTTGGCACAGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
ACAGACAGAGACAGAGACACAGAGAGACAGAGAGACAGAGACAGAGAAACAGAGAGAGATAGAGAGACAGAGAGA
GATACTGCTTTGTTTGGGCTTTTTAAACCTCATTTTTTTTGTATATTATGGTTTCCAATGTTTTTATAGGTTTTGTTGGTGT
GTGGGTGTGTCTTTGCATGTGTATGAGTTTCTCATGCTCGTTTCTTCTTCCTTCCTTCCTTTTTTAATTTTTAATTTGTTCA
TTTTGTTTTATCCCTCTTTGTCTTTTTCATTTGCCTGTCTGTTTTCTTAAGACAGGGAAGGGTGAGGTGGTGGGAAGGATC
TGGGAGATGAGGAAGGAAAGTGAGATCTAAATATAGTCTATGAAAATAACTTTATTTTCAATAAAGGTAAAATTACTA
AAAATCTAAATAAAATGTATGAAAGAAAGGAAGGAAGGAGAAAGAAGAAAGGGAGGAAGGAAGGGATGGAGGGAA
GAAGGGAAGGGAGAGAGGGAAGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGGAAAGGA
AGGGAGGAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGG
AGGGAGGGAGGGAGGGAGGGAGGAAGGAAGGAAGGAAAGAAGCAAGCAGCCTAGATGACATCTTGATCATGTACTA
TAGCCTCCAGAAATGTAAGGACTGTTTTTTTTTTCAAGGAGTAGAGTTTTTATATGCAAGTCAATAATTCTGCAGTGCTT
TGTTATGGTATCCCAAACACTAACTGTAATCACCAATCAAGATTAGGATTAGTAAAAAGAAAGCAAGCTGGAGGAAGG
AAGTGTTAAAAAGGAAAGAGTTTGATAGGTAACATACTGAGTTTGCGATTTCTGAGTTACATCCGGGTACAGATGCTCG
AGATGTTCAAATGGCTTTGAAAGTAAAGACAGAACTGGGTTACAGGCACAGAATCGAGTTGCATTGCTATATAAGTGA
TATATTAACTCCAGGACTGGATAATATCATTTAAGCATATATGCTAAAGTGACAAAAGCATGAAGAAATATAACAAAT



   

ACCAGCATTGAGGGACCAACTAAAGGATAGAAAATTCATCATAGAGATGGAATGAAGAGAAAAAGCTGACAATTGCT
CTTCATTTTATCCTGGTTTCAATTATAATTAGTCAAATATACTTTGGTCTTGGCATTCAGAATACTTTTACATAGGGAGA
CATGCTAACTTATTCATCTCTGACTCTCTAGCACTCAGGAAAGTACCTGATACTTAATATTCCTACAATAAATACTTGTT
TAATTACATGGAAATCAAATTAGACCTTTGTCGTCGTCCCCCTTTTTTCTGCTCTGTTTGCTTACTTCTGGAGTGTGCAGC
ATGTATTGCCACTGGTATTTTTAAGTTCATAGTGAAAAATCATTTCAGTGTGTCCTAGGCTTGATCCCCTTCCAACCCAA
CCCCCAAGACAATAGTTTTCATTATAACCTTCTGTCTTTGCCATTCTGGATGGAATTCTGTGCACAGAAGTTATATACAT
ATATGGGTATATCTATGTAACAAATCGTAGCACGGGAGCCCCCTGGGCTCCCTCCGGCTCTGGTATGACATATTTGAGC
CATATAAATTCAGCTTCTCCTCCGGCATCTGGTAGCCGACTCACTTGCAACTCCACCTCAGCAGTAGTCCTCTCAGTCCT
CTCAAAGCAGGGAAAGAGCACCGTGTGCTGGGAGACCATGGCAAAGAATCCTCCAGAGAACTGTGAGGGCTGTCACAT
TCTAAATGTAAGTTGATTCATATATTTTTTCCCTTTTGAGCAGGAGCACGATTTTGCAGATTTATCGTATTGCAAAGTGA
ACATTAGAAAGTGAAATTGAAGGAGACTTTGAATTATGGCTTGCTATTTTGAGGGTTATTGTACATTGTTTCATCCTTTC
TGTTCTTTGCTTAGGCAGAAGCTCTGAAATCTAAGAAGATATGTAAATCACTGAAGATTTGTGGACTAGTGTTTGGTAT
CCTGGCCTTAACTCTAATTGTCCTGTTTTGGGGGAGCAAACACTTCTGGCCCGAGGTATCCAAGAAAGTAAGTAACAGA
AACTTATCCGGTGTTTCTTTTCTGAATTTGATTGTATTTAATTAGGGATTAACATGGAAATTAATTTGAAAACTCTTTTCA
TCCTTTTTTATTCATTTGGGGGCATAGGAAAATAAAATCAAAGTTTTCCTTTCATTTGCTTATTTAGGTGAGGTTAAAAT
TGTATTCTACATTTTGGTTAGTAATGACAGTAGATAAATGTACCCATTCCTTTATGGTTGACTTTAAGGAGTTAAATCTC
CTGGAAGCTTTTTTTCTTGCTAACAATTAACATTTGAATGAAAATGAGATGAGCTACAACCCATGAAGACAGGTTTCTG
GCTTTGCCATATTCTTCTCTATTTGTAGGTCACTGTTGTTGCTGCAGCTCCTGCAGGTGTTATAGTTTTTTGTTGTTGTTGT
TGTTGTTGTTGTTTTTTGTTTTTGTTTTTGTTTTTGTTTTTGCCATGAGATACTCATTTCTACTTGGTAGCAAATGTGGGAA
AGAAAAGACACAGATCCTGGAAGGAAAATGAGACAAGAAGAAAATGGTTTGGCATGGACCATTAGGAGCCAAAGGAG
CAATAGGAGCAAAGAGTTCATGTGGGAAAGGCAGACAAAGGGGGAGAGAAATAAAATAAGCTGGCTAGAAATCCAAC
TGAAAGCACAAAAAGTAAGGCATAGCCACCCTGGGATCAGCTACCTCTGCTGCAATACCTGTTTGCATTTAGTCTCAAA
GGATACCTTATAAAGTTTAAGTGGGAGGGAGAGCAAACAAGCCTACTTATTTGTTTCCCTTTTATTTACATCATGTTCCA
GAAAGGTTTTCAGGCATCACCTACTCCTATTAGCCCACCCCCACTGCCCTGCTGCTTTTGAACTGTTTACTGTGCAGCTG
TCTTTCTAGGGAAGCCAACTATGTTAAGGCTAGCAAGGTGGGCAAAGAAACCACCATCAGAAAATGACTCAAGAGCCA
ACATTCATTCCAGCACAATGACTTCCTTACAGTACCACTTAGCTAATTCCTTAAGTGATATGTGACCCCAAAAGTTAAAT
CAGTGATTCTCTTGGAAATTGGATAAGGACCATAATTATATACAGGACCATAAATCATTTTTGTTGCTGAAAGTATAGC
CTTCACTGGATGTGGTAGGTGGCTAATCTTCTTTACCATTCATAGATGCCTGTCTGAACAGGGAACACATAGTCTTTCTT
ACTTTCTTGTATTCATTGGCAGTATAAATGGCATTCTAACAGTATTAATGTGTTTTTAAATCTTACAATGGCATTTTCCTC
AGTGCGATAATAAATGCCTAGGGAGTGACTCAGGAGATCTTGCCTTTATCTTGTAAGAATTCACACTCCCTAGCTGAGT
TCATGATCTCCCCTGTCTTCCAATTATGCTACCTTTGTTTCCAATTCCAGTTCTCTTAAATATGATTTCCAAAAAGTAATT
CTGTCATTCCTGAAACCAAACATAAAACTCAGGTCGTGCATGCATGAAAAAAGGTGGGGTGTGCTACTGATTAAAGTTT
ATTTAAAAAGAAAAAATCAAAGCCCTCTTAAAGTAATTCATCTTAGGATACATAATTTTCACCAAAAGGAGTGTAAATG
AGGGACCAAAGTTATTATGAAGAAGTGCAGATAAAATACATTATGTATCTCTTAGGATAAGCTTTTCTACCACGAATAA
GTACTACTTGTTTTCTATTCCAATGAGGAATTGCAATAAACTATTTTTCTTATCTAAGTCCTGGCCTTCACTACAAAATC
AGGTTGGGATCACTTTAAATCAAGAGAGCAGGTAGCAGCATGGATTCTTTATTCACTTAACTAATACCTTCTAAGTCCC
AGGCAAGGAACTTGGGAGGCTAGCCATGTACCTCCTAGTGACCAAGACTCTGACTAGACCTGCATCTGAGCAGTTACG
AATCCAGAGAAAATAAAAGCAGTCCTATTAGTCTGGGAAGAATATTTCCAGAGGAAAAATGATCCAAGTGTCTTGTAC
AAATTTAAGACTCTCTGCTTAAGAGTATGAGCTGGAATGAAAGGCTGATTAGCAAAGTAAAATCCTTGGTCTTCTGGAC
TTGCCTTTAGCTGCCTGTGGGATTTGGGAGGCTTGTGTGGCTTTTGGTAGAGATAACTCTTGATGCTTGTCTGTTCAATG
GAGGAGTGATACCTTCATTGTGCTGGAGCTGTCTCTGGGATCTCAGTGTTTGCTCTTGCAGCCCCCACAACACTCCTTCT
TGTTTTCTCTTTCAACATCTGTTTATAATAAACAGTGTTTATTTAACAGCCTACATCTGGTGTTGACATTTCCATGCTACT
AAGTCTTTCTCTTTCCTCCCACTTTCCTATGCACAAAAGCTCCAGACTCCTGATCTCAAAAAGGCATAAGCAGTATTAGA
CTCCTAGTATACCTCAATCATGCATGTGAGTTCACACATGCACTCGAGCGCTCGCGCACACACACACACACACACACAC
ACACACACACACACACTTATCCAGGAGGGAAATGAGTCAAAATTAAAGGAGGCTCAACTCTGAGTGAGCCACTGGACT
TTTTTCCAGGCCCTAGGCTTCCTGAGCCACAGCCATACCTAAGAAATTTGAAGAGACTTGAGGACAGCCAAGTTCATAA
GCACAGTCTGTGTTCAGCTTTCCTAACCAAGCAGGGGAAACATATTTAGTTCCAGAGATTTCGCAAGGGCACCATATTG
AGGCTCCACTTCTAAGCAATAACTTCCCTAAGATCTATGAAGTAGACTTACTGGGGAAAAAATATGCTTACTTAAAGCT
CCCTGTGTTCCACATTGAACTTGAAAGAATTAGAAGCCAATTTCTCAACTAATCAAAGCAACATGGAGAAAACAAACC
AAAAAGGCTGTAGCTCTTAAAACCGGCAGTTTATAAACACAGCACAGATTTTGTACACCATTCTTCAAAACCTTTGTGG
GATGAGACATAAACATAATCAGTTATGTGGAAGAAATGTTATGTACTTTTCTGTCATACATCAAAACTATGTCGTGATT
TTTTTTTTAATGCTGCTGGGCGGTGGTCACCCACTCCCCGACAATCAGCATATTCTTGAAGATTCTCCTTCAAGTTGCAC
ATTCTAATCGAATGGGTCTCGTAGATAAGGGAGCATCCTGCCCATGCAACCTCAATTGCAGAAGACCACTGAAACGGT
CTCATTCACATTTCATACCCAAGATCATTCTAGGCTGAAAATCCTTTGCACAAAAGAAACACTTCTTTGCCAAGTGTGA
ACCCAGCTTTCCTCATGACTTTTTTTTTCTACCAGCATTAACTCCAGACCAGGTCTCTTCAGTCATCTCTAGGCACACAA
GGAATAACTTCTCTCTCTAGATTACCTAGGCTTTTAACACAACAGCCTGATGGTTGAAACAGGGAACTGGAGAAGCATT
TGAAACCTCAAGGGAAAAGCTAGAGATGTAGCTGGAATCTCTTAAGCAGGGAACTGAATTTCACCAGATGCCGCCACA
GCAGCATTTTGGAAAAGAGGGCATCTCTTCATTTTCTTTTCTTTGCAAGATCCAAATTTTAACCTTGTACAACAATCCTT
ACTGGGCCCATTGTTACTTTGGACTTTTCATGCCTAGCTCTTACAATTTCCATGATTTTGATTGCTGTACGTATATCTTTA



   

CTCCTTATTCCTAAGATTGTATTTGTTGAACTGAGTACTTTATGTAGCATAAGCAAGTACTGCCTTCAAACAGAGTTATC
ATGAGTGGCTGAAATGGAGAAGAAGCCCAAATGATCAACAGGTAGTTGCAGTCCACCAAGCAACATGACAGGAAGCA
AACCAAAAGTGAGAAAAATTGGATTTGCCAACAATTCAATATTGCAACTAGTGAGGGGATGCGGATAGGGACTGAACC
TTTAGAGGCATTCAGTAACTTGTCCAAAGTCACACATCTTGTAGGTGAAAGAACTAACATGAAAACTAGAACCTTTCCT
GAGAATTCTTTCCTGTTTTACAACTGAATTTGGGGATTAGAGAGAGGATTGTAGATACAGGAAAAGTTTGCTAGTAGAT
CAATTCTGTAGATGGAAGCAGTGGCCCTTTCTTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTT
CCTTCCCTCCTTCCCTCCTTCCCTCCTTCCTTCTTCTTTCCTTCCTCCTTCCTCCTTCCTCCTTCCTTCTTCTTTTTTTCCTTC
CTTCCTTCCTTCCTTCCTTCCTTCCTTCCAGCCTTCCAGCCTTCCTTTTAAAAAGGAATGCCTGGCTGCTTATGCCATTTTT
TTTTCAGAGCAGAGAACTGGTGATTGAAGATGCAGAAGTCCACCTTATGCATAAGAAATAATCTGCCAGCACTGTGTTG
GTAGAGAAATCCCCAGGGGCCCTTTTATTCTCACAGGCTAGCTTGGTAATAATATGGTACAGTGCTTTCCCTTCCCTTCC
CTTTCTTCCAGCCTAACACCTGCTAGCCAGCTATTCTGAGCATGTACTTCATCTTTGGAGAGTGTACCTCATAAACAGAC
AGTAAAGGATGAAGATGGAAAAAAAAGAGCAGCTAGATTAATCACAGGTTTCAGAAAAACAAACCTAAGCCAAATGT
CCTCAAATCCCTGTCAGGACAGGCTACAGCCACTTGCCTCCAAACAGATCCATCACACTAAGGTGTGAGTCAGCTTTAC
TCTTTATAAAAACCTTTCTTTTCTGATCTCACAGACTGTCACCAACAGAAACAAGAAAACAGGGAAAAGTGTTCACATT
GCAGGTGAAAGTTGGGGCTTATTGGCTACCCAAATGGAAGACTTAACTGAACTGAGGACAGAGTTCCTGGACAGGGAA
AAAATGGATTTATATTTCCCCCATACTTTGTCAAGTGCAGTCTTTGTACACATTACCTGGGTTTACCCATACATCCACTA
GCCCACTGGCCTCTCTGTCCTATTCCAACACTCTGACCCTCATAAGGCCAGTAAGAAGTCATTTGGATTGTGTTGGAAA
GATGTCTTTAGCACCCTTCCCCATATCTCCTGCTCCTGGTGTCACAGTACCTAAAATGCACCATTACAACGCCATTCCTT
TGAGTGAAGCATTACATTCCATTTGTCAAATTGACAAATGTCTTCTCTGTTGCTACTATCTAGATGTAAAATCGTTTGTC
AGATTGGTTTCTTCTCTTCCATAAGATCCCTAAAGCACTGGCAGATTTCTGGTTGTCTAGACAGGAGACAAAGGGACAG
ATGGAAATGAGAAAGGCATGGAAAAAGGCTATGAGGATGCAAAGTGGACAGGGTATGGAGATACCAGAAAAGGGGCT
CATCCATTTGCCAATTTTTCAAGAGCCCATTCCATGCCACATGCTGTCTTTGCTCTGTCTCTCCTGGAACAAAGCTAAGT
TAGGGGCAAAGTCTGAGGAAAGATGCATGGAGCCCGATCACACCTTTCTAAGGTCAGCCATCCTGTCTCTGCTTTAGTT
TGTTCCTGGACAGGGCAAAGCCATTTAATTCTTCATCTCCAGAAGGTACTTAAAGCCCGGAGCCAAGGAGCTTAGTAGA
CAGCAAAGTCCTTCTGATGCCAAAGGCATGAGCTCAGTCGTCATATGGGCCAGTGAAGCTTGCATAGCCATTACCCAAG
CAGTGGGCTCCACGGGGACCCGAGTGAGACAGTATGTCTGGAGTTACCCAAACCCATCCCTGCACAGTCCAAAGTAAG
TCGCTGGCATCATCCTCCTAGACAAAGGACAGTCTGTTTCCGAAGGACACCTTTGATAGCAGAATTCCATCTGGGTGAC
TATGGAGCTCCCTACTCCTGCACCCTCCCACACACTAAGGATTCAGACACAAATGAAGTCATCCTGATCTCACTCTATT
CAAGAAGCTACCATCGCTAATACAAAATGGACATGCTGATTAACAAGTACAATTAACATGGCTGCCTCTTTCCTCGCCC
AATAACAACAAACAAGCAAACAAACAAACAAGCCAATTCTTTGCAGAGATGCTAAAAATAATGAAGATCTGCTGAGCT
TGGCAGTTTCCAATAGTACTCATCCAGAGAGGTGGCCAAGCAAAGCGCACTGCCAACAGTGCAGGAAAACTCATTCCA
CAGAAGTACACTGAAATTTTAAATGTCACCAGCACAGTCCCATAGTCTTCTCCTGATGATTGAAAATGCAGTCTGTATT
TTCTCTTTCTTTTGCCCAGGTAGGCCACAGTCCAATATCCCCTAGTCTCTAACCCAATTTTTTCCATGCAATAATCCATCA
GTGGTGCTACTGATGAAACAAACACCCCAGTCCAGCCCCTAGTGGCTAGCACTGTCAACATTTGTCTCCACAATGGATA
GTATTTCTAAAGAAACTACCCCCTATTGGAAAGCCTGACAAGACTGTGTCTGAAGTAGATGCCTCGGCCCTCTGCTTAA
GTCAGCCAACTGACTTCGAGTTTTTTTTTTTTTTTTTTACTATACCTAGAAGTTTCTCTTCCCTAGCAGGCTCCAACACTG
AAACTGAGAGACTATTTAGAAGCAAAAGCAAACAAGCCTAAAGGGGTTTTCTACCTGTCACAAGCAAGGCTGGCCTTC
CCACGTTAACTCTGCAATTGCTGGAGAGTTCTCGATACTCTTTTCCTTGCCTTTAAAAAAAATACCCTGGCAATCTTCAA
ATACATTCCTTGGGAAAGAGGAGAGTGTGTCACTGGCAACAATACTTACTCAACAAATAAGCACTGTCCATGTCTAAG
GCACTCCAGGACATGTGTGACTCCAGGACACAGGGAGCTAAAATGGCTTTGCCTCTGTTTTTCTTTTCAGTGGCTCCATC
AGACTTCTCATGCTTGAAGTAACACTTGTTTCTACGAAACCCATCCAACTTGTTTTTCTACTTGAGTTGGGAAAATTTTG
ACCAGGTTAAACTAACATGCTGTCTGGGACATCAGCAGACACTGAAAATAACCCAACCCAATGGAAACTGAAGGAGGA
GGGTGCCACTAGGAACTGTGTTATTCGAAAGCAACACTGGCTCTGTAGGCCACTTGCTTCTTCAGAAGGGCAAGTGAAT
GTGCAGAAACCTACCAGGCAAAGGCCTCCAGGCCACAGGGAGATGGTAGGTAGGCTTGCAAATAGCACCATCAACTCC
AGCATGCTTTCCAACAGAGATCAGACTCCTCTGGAGTTCATATTTGCTTCTAGCCTCAAATACATCCCAAGTTATAAGTT
GCATGCTCAGTCCCAAAATAGAATACATCGTGGGACTGGGCCTCTTGGTCTGGAGAGAGAGAACTGGCTCTTTTAGAG
AGCAGAAGGAAGTATGGGGATTTGTTTCAGCCACTCAAGAAAGTCTTGATAAACAGCCTTTCAGACACGTTCTCCTTTG
AAGATTCTGTTAATTTATGGCACCTCACCCTGTCACCAGAG 
 
Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTC
GAGCGGGATCAATTCCGCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTAT
ATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCC
TAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCT
TGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAA
AAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGA
GTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATC
TGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT



   

GGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGT
TACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCT
TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGG
CTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCT
ACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCAC
ATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTG
TGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCG
CCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGA
TGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTT
AATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA
GTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCG
TGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCG
GATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG
CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGC
TGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATA
TTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAA
CGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTA
ATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACA
CCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTC
CATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAG
TCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTG
GATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAAC
GATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAG
CAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACG
AGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAG
GTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGC
AACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGC
ACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGC
CGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTG
CAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAA
GTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAAC
ATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGC
TCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATG
CCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCG
CTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTT
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCRRTTCTC
TAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGA
CCCTGGAAGGTGCCACCTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATT
CTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCG
GTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGC
GCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCT
CGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCC
CCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAG
TCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTC
CTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGG



   

GCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTC
ATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGC
GACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCA
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGG
GTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGAT
CGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCG
GCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGT
CGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCC
CTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCG
CAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGAT
CTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG
ACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATT
CTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCG
GTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATT
TAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
GGAGATAGTGGCCAGTCTGGGTAATGTAGTAATAGTACAACTCTTTAAAAATTATATTTGCAAAAATACCGTTTATAGT
AATCTTACTAAAAACTTTGCATCCATTTGTTAATCCTGAAGAATAAAACTAGTGCTCAGAATAAAACTTATTTATATTAA
AGCAGCTATTATTTAGTAGCTTTTTCGTATCTACCAGTGACTTGAGTATACACTTTAAATGGATTAAGTTATTACATTAT
GATATTATCATAAACAGAAAGGTAATATAATTTTCATTATTTAGTTTGAATATGGAAAATGAGGTGCAATAATACTTAT
TCCTGGTTAGTACAGATTTTTCTCCTCTTAAATTCTTCTATATTCTTATTTTACAATTAGTGTGTATCTTTTTATCGAAGTA
TGAAAGCCATTACTTCCTGAAAGTCAGGGAGCAGTCCTCTTCTCTGGCTACTCTTAAGCTCTTTTTCTGGACCATGTCAT
TAACTTCCATAGCTTTCACCAGAGTAAAGGGATCCAAATCCAAAGTTTTACTCCAGTCAGTACATTATAGGCTTCAAAC
ATCAATTAATAGAACATAGCCATCCCTTCTTGGATACCTTAAAAATAATTCGAATATCATTTATGTCATTAAATATCATT
CTTCTTAATATCATTTAATGAATGTGAAAGTCAGATCTCTGTGACTTGTTCATTCTCTCCTTTCTTGCCCTCTTTAGCCAA
CCTACCACCAAGTATATCTTTCTCCTAAAATATAGGTCAGATCTGCCTACTTATCTCCATTCTTGACACCATTTTTTTCTA
GTTCAACCACTGGCATCTCTTTCGATGAGCTCTCTTAATGTTTTTTCTCTCCTCATAATTTATTCTTTTTAAAGCACCCAG
AGAGATGTTTCTAAGTACAAAGACAATTCTGCTCAAATATCTATGACTTTCCATTGTTCTTAGAATAAATGTTAAGCCTT
TACTGTGACTGTTAAGGCAGAAACTGCAGTTTTAATATCCAATATGTTTCCCCAGTTTATAGAAAAACAGAATATTGTT
AGGAATAGTAATAATGTGGGTAGAAAATAAAGCCTCCTCACAGTATTATTATAGCTGAAGTGGCCATACAACACAGTT
CTGGCCAGCATAATAATAAAAAAGTCTGCAGGATAGCATTTCCAGGAAAACATTGCTTTCCTGCTGGAAATAACGGGC
ACATCTTCTTGTCGACCCATGCTCTCCCTTTTCTCCTTTCCAGAGATGAAGCCATATTAGAAGATAATGATGGAAGACAT
ACTCATAGAATCACAGAATTCAAAGACAGAAGCTTAGATCTCTTACACTTGAACCAGACCTGCACTGGACTCTCAGGA
ACTGCATTTGCTTGTACATTATTGAAAGATAAATCTATCCTCTGTAACAGTGGCTGCCTCATAGAGAACACTAAATAAA
CATGTACTATCAAAAGGTAAAACTACTGAAATATCGCATCCTTTGTGCTATTTTCTTTGCTCTCCTGAATCAGAATTTAT
TGTGACTCCTTCTAGGTTTCCATGGCATTTTGTTTTAACCCCTGATTTAAATCAATCTTTTGTTTTTTTTTTTTAACAAAAA
GGTATTACGAGGAGTCTCAAGTCTATTTATCAGTGAACCATATAGAAACTACTTATAATACAGTATTCTGAGGGCAATC
AATGGTTAAAACATCAGCAAGATACAAAGATAGCACAAGGAAAAGACTGATGAACACAATAAGATGCTGGAGATAAG
ACAAAGGAAAGATGTTCGGGAAGTGTAAGACCTAAGCAACATTTTGAGGACTATCTGAATATACTCCAGCTGAATATG
GAGGAATAAGGAAATACAGACAATGAGGGTAACATATAATAAGCTATGGTGTGGAAAAGCTGGGTATGTTTATCAACA
GAGTATTAACTCTGAGAATGGCATCAGAGATATTTTAAGTGACAAGTAGAAGAAAACCATCTATTCTCATAAACATGG
GTTCTCAATGGGAATGCTCTTATGATCCTTAAAAAAAAAACTTCACAAAGTAATTGCAGAGCAAACAGTATGATTAAGT
TCAGGTATAATACTGTCTCTAACAGAATTTATCCTCCTTTGAGACATTACCAGGAACAGTCATGTGTACCTGCTTCATTG
CCCTGTGCATCTAAGATCACAATCGGCTCCATGTCTGGAGGAAATTTTTCAGAATCATGGCTAGACAGATCCACAAACT
CAAGACCATAAAGTGAATTCTGTGTCACTATCAGTGGCTAATCAAAGAACTTCAAGCAGAGGAGATGTTCTCCTCAGAT
TTCTGTCATAAGAAAACTTTAAAGGCAATGGAAAATATTAGAACTATTTTATAACAGTAAAAATAACTATAGCCCCTCA
ACTGAGCCAGTTTAGATTGAAAGTCTACACAGTAGAATTGTCAAGATAATCTAGAGCCAGAATTAATTCGATGTAATAA
TTGACTAGGCACAGGAATGAGTCAAAAAGGAAGAGTTCATGAGCCACTAAAATCTCTGATCTAGAGTCCGCTCATGTTT
TTCTCAAAGTGAGGAAGAGAGATAAGGGAGAGGGTACCATTTAGAAGAAGATACAGTTAATTCAGGTTGGGTGATGTG
GCATTTAATACATCCCAATGGAGGTATATGGGCACATGAGTCTGACGCTTCAAGAGAGCAGCCTAGATGGAAGGTATA
GATTTGAGACTTTTCTGAGATAATGACCATCTAAGCCATGGGTTCTCAACCTTCCTAATTCTGTGATTCTTTCATATGGT
TCCTAGTGTTGTGGTGACCACCAAACATAAAATTATTTTTGTTGCTACTTCATAATCGGAATTTTGCTACTGTTATGAAT
TGTGATGTAATGGCTGATATGCAACCCAAGAGGGAATGCAACCCACAGGCTGAGAAACACTGGTCTCAGCTAAAGTTT
TGGCAGTGACTATAGAAGTGCTATTTGGTGAGGGAAGAACATCTCTTGAAAGGTGTAAGAATTTAAAGTACCTAACAC
CTGGTGACTAAGCAATAAGATAGACAATAAAAGATGAGGTGATTGTAAGCGAAACCTATGGTTTCGGGTTTGAAGACT
GAGTTACTGCTCCACTGGAATGACTCAAGCTGGATCACTTCAGATTTCATATGGAGAAGCCTTAATTCCCAGTACCATA
GAATTTGACTGCTTGAAAATATGGTTCTCAAAAGGATAACTTAAGTGAAATAATGTTGGGCAGCAGAACCCTTTATTCC



   

ATGTGATGGCTATCCTTATAAGAAGGGACAGCCTGCTGTGATTGTGCGCATCTTTAATTTGAGCACTTGGGAAGCACAG
ACAGGTAGAGCTCTATGAACTTGGGGCTAACCAGGGTTACATAGTGAGACCCTGGAGTGACAGGAGAGGGCAGAAGA
AGGGAGGAACAAAGGAGAGGAGAGTAGATTACAACCCCAAAATACAAAGGAACCATGTGACCAACAAGATAACCATC
CAGAAGCAAAAGAAAGACAGCTAAAGAAACAAATAGGGGTGGCCCTGAGGCAGGCAGAAGAGAAACACCCAAGTAT
CCCCAGCCACTTCCATGAATGAATATGTGATGGAGAGAAGGAAAAGAGGAAGTACTAGGAGGAAGTGGGGGGGGGGA
TGCCAAGTGGTTCATGCACTGTGGAGAGAGGTGGAAATGGAGGCACAATAGTGAGGAACCGGTGGATAGGAGGAGCC
TGAACAACCACCTGGGGCTATGATCATGTTTGGATCCCAGCTGCAGCTGAGAGCCATGGTTCTGCTGCATCTGGGGTCT
GTATCAATGTCTGTGGCCTGAGTTACTACCAAAAGTCTATGTGGATACCAACGGTCTGGCTACCACTTGAGACCGAACA
TATGGATGTCTGAGGGCTGTGCTGCCTCCAAGGGACATACTGATTGGAGTAAACTATGCTGCCACCTGAGGCCATGGAC
ATATTGGAACCCATGCTGCCACCAGGGGCCCTGTCTGAGTTCGTGCTACTATCTCAACCAGGAGCTGTGTTGGGGTCCA
AGGCCCATGTTACCACTAAAGGCCATGAGGATGTCCCTGACCTCAGGCCATGTTGATTTCCAAGCACTGTGGTGAGCTG
TGGCTCCTCTATCACCCTAAGGGTGAGCTGGAACCTCATCTGCCCTGTGGTGATGTGGGCACTGCAGAGATGAGCCCTC
CCCCCCCACACACACATACACACACATCTGCAGCAGGCAAGTGAACTGGCCCCGCAGTCCTGACACTGGCCATACCTCT
TGCCTGGGAGAACCAGGAGAGTTGGACCAGGTAGCACAAGGCATAGAGTTGGTAAGCTGACCAATTCAGCTTCCAGCT
AGGCCAAGATCCAGGGCTCTAAGTTGGCCCACTCCAACATCCATCCCATCTATGAACTACTGAAGCATGTGAATGGGTC
AGTCCTGCAGATCCAGAGCTGTGGGATCTCCATGACATATGGCAACAGTGGGATGCTTAAAAGGGGTCCCAGGGAGGA
TCAAGTATCGGTGGTGTGGCAGAAGCCAGAGGCCTTGACCCAGACCAATGAACATTTGCAAGTAAAACTCTATGGGCA
AAAGGGTGTACTGTGTGACACACTAGGATGCACCATGGCTTCCACAATGAGATAGGGCTTGGGGGTGTACTTTTTGTTT
TCTTTTATGGGGGAGTTTGCAAGGGAAGGGGGTGAATATGAAGGGATGGGGAGTTGAGTGGGATTGGGGTACATGATA
TAAAATTCACAAAGAATCAATAAAATTTTAATTAAAGAAGAAACAAACAAATATTAAACAGGTAAAGAAATTGTGAGA
AGCAAAGGACATAGATAAGAGTAAGAAAACAGTGTCTACAAACACGACAGGGCTGACACGCATAAGACCTCCCAGAG
ACTACAAGTACTCATTGGGTCTGCATGGGTCCAAACCAGATGGACTTTCACCACGGAGACAGGGGAGGAAAAGATGGG
AATTCCCATCCCTCACCAAGAAGCTATCTCTAGTGAACAGCCACTCACCAAAGAAAAATGTGTTTCTCCAGGGGAGTCT
CACTGTATGTATAAACCACAGTTGAAGAGCACACCCATGCCCAGTCAAAATGAACTCAATGGTATTTTGGCACAGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
ACAGACAGAGACAGAGACACAGAGAGACAGAGAGACAGAGACAGAGAAACAGAGAGAGATAGAGAGACAGAGAGA
GATACTGCTTTGTTTGGGCTTTTTAAACCTCATTTTTTTTGTATATTATGGTTTCCAATGTTTTTATAGGTTTTGTTGGTGT
GTGGGTGTGTCTTTGCATGTGTATGAGTTTCTCATGCTCGTTTCTTCTTCCTTCCTTCCTTTTTTAATTTTTAATTTGTTCA
TTTTGTTTTATCCCTCTTTGTCTTTTTCATTTGCCTGTCTGTTTTCTTAAGACAGGGAAGGGTGAGGTGGTGGGAAGGATC
TGGGAGATGAGGAAGGAAAGTGAGATCTAAATATAGTCTATGAAAATAACTTTATTTTCAATAAAGGTAAAATTACTA
AAAATCTAAATAAAATGTATGAAAGAAAGGAAGGAAGGAGAAAGAAGAAAGGGAGGAAGGAAGGGATGGAGGGAA
GAAGGGAAGGGAGAGAGGGAAGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGGAAAGGA
AGGGAGGAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGG
AGGGAGGGAGGGAGGGAGGGAGGAAGGAAGGAAGGAAAGAAGCAAGCAGCCTAGATGACATCTTGATCATGTACTA
TAGCCTCCAGAAATGTAAGGACTGTTTTTTTTTTCAAGGAGTAGAGTTTTTATATGCAAGTCAATAATTCTGCAGTGCTT
TGTTATGGTATCCCAAACACTAACTGTAATCACCAATCAAGATTAGGATTAGTAAAAAGAAAGCAAGCTGGAGGAAGG
AAGTGTTAAAAAGGAAAGAGTTTGATAGGTAACATACTGAGTTTGCGATTTCTGAGTTACATCCGGGTACAGATGCTCG
AGATGTTCAAATGGCTTTGAAAGTAAAGACAGAACTGGGTTACAGGCACAGAATCGAGTTGCATTGCTATATAAGTGA
TATATTAACTCCAGGACTGGATAATATCATTTAAGCATATATGCTAAAGTGACAAAAGCATGAAGAAATATAACAAAT
ACCAGCATTGAGGGACCAACTAAAGGATAGAAAATTCATCATAGAGATGGAATGAAGAGAAAAAGCTGACAATTGCT
CTTCATTTTATCCTGGTTTCAATTATAATTAGTCAAATATACTTTGGTCTTGGCATTCAGAATACTTTTACATAGGGAGA
CATGCTAACTTATTCATCTCTGACTCTCTAGCACTCAGGAAAGTACCTGATACTTAATATTCCTACAATAAATACTTGTT
TAATTACATGGAAATCAAATTAGACCTTTGTCGTCGTCCCCCTTTTTTCTGCTCTGTTTGCTTACTTCTGGAGTGTGCAGC
ATGTATTGCCACTGGTATTTTTAAGTTCATAGTGAAAAATCATTTCAGTGTGTCCTAGGCTTGATCCCCTTCCAACCCAA
CCCCCAAGACAATAGTTTTCATTATAACCTTCTGTCTTTGCCATTCTGGATGGAATTCTGTGCACAGAAGTTATATACAT
ATATGGGTATATCTATGTAACAAATCGTAGCACGGGAGCCCCCTGGGCTCCCTCCGGCTCTGGTATGACATATTTGAGC
CATATAAATTCAGCTTCTCCTCCGGCATCTGGTAGCCGACTCACTTGCAACTCCACCTCAGCAGTAGTCCTCTCAGTCCT
CTCAAAGCAGGGAAAGAGCACCGTGTGCTGGGACGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCG
AATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCCTAACGTTACTGGCCGAAGC
CGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCG
GAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAAT
GTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAAC
CCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAG
TGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGAT
GCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAA
AAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTC
GTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT
GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCT
GGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTC



   

AAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTT
CCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGA
ATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTT
GCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGAC
GGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTA
CACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGAT
GTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGC
GCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCG
AAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAA
GCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTG
ATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCC
TGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGA
CCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGAT
CCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATC
TGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCC
GCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATG
AAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGA
TCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCC
CCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCG
GCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGC
CGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGA
CCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAA
GCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCG
CCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCT
GGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCA
GCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTG
GATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGT
AAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAG
CGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGA
AAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGC
GAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGG
ATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATG
TATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGG
CGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCAC
GCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTA
TCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCA
ATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATG
ACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGT
CAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGT
TCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGA
TCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATC
CGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCG
ATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCG
ACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATT
CATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCT
TCTTGACGAGTTCTTCTGAGGGGATCRRTTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCAT
CTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACCTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTG
GGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGAT
CCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGG
GCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTT
TGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGG
ACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGC
CTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCG
GGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGC
GCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAG
TACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACT
ACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGC



   

GCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGC
GTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAA
CAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGAC
CACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCG
AAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAA
GGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTG
TTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTAT
CCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCAGAAACTTATCC
GGTGTTTCTTTTCTGAATTTGATTGTATTTAATTAGGGATTAACATGGAAATTAATTTGAAAACTCTTTTCATCCTTTTTT
ATTCATTTGGGGGCATAGGAAAATAAAATCAAAGTTTTCCTTTCATTTGCTTATTTAGGTGAGGTTAAAATTGTATTCTA
CATTTTGGTTAGTAATGACAGTAGATAAATGTACCCATTCCTTTATGGTTGACTTTAAGGAGTTAAATCTCCTGGAAGCT
TTTTTTCTTGCTAACAATTAACATTTGAATGAAATGAGATGAGCTACAACCCATGAAGACAGGTTTCTGGCTTTGCCATA
TTCTTCTCTATTTGTAGGTCACTGTTGTTGCTGCAGCTCCTGCAGGTGTTATAGTTTTTTGTTGTTGTTGTTGTTGTTGTTG
TTTTTTGTTTTTGTTTTTGTTTTTGTTTTTGCCATGAGATACTCATTTCTACTTGGTAGCAAATGTGGGAAAGAAAAGACA
CAGATCCTGGAAGGAAAATGAGACAAGAAGAAAATGGTTTGGCATGGACCATTAGGAGCCAAAGGAGCAATAGGAGC
AAAGAGTTCATGTGGGAAAGGCAGACAAAGGGGGAGAGAAATAAAATAAGCTGGCTAGAAATCCAACTGAAAGCACA
AAAAGTAAGGCATAGCCACCCTGGGATCAGCTACCTCTGCTGCAATACCTGTTTGCATTTAGTCTCAAAGGATACCTTA
TAAAGTTTAAGTGGGAGGGAGAGCAAACAAGCCTACTTATTTGTTTCCCTTTTATTTACATCATGTTCCAGAAAGGTTTT
CAGGCATCACCTACTCCTATTAGCCCACCCCCACTGCCCTGCTGCTTTTGAACTGTTTACTGTGCAGCTGTCTTTCTAGG
GAAGCCAACTATGTTAAGGCTAGCAAGGTGGGCAAAGAAACCACCATCAGAAAATGACTCAAGAGCCAACATTCATTC
CAGCACAATGACTTCCTTACAGTACCACTTAGCTAATTCCTTAAGTGATATGTGACCCCAAAAGTTAAATCAGTGATTC
TCTTGGAAATTGGATAAGGACCATAATTATATACAGGACCATAAATCATTTTTGTTGCTGAAAGTATAGCCTTCACTGG
ATGTGGTAGGTGGCTAATCTTCTTTACCATTCATAGATGCCTGTCTGAACAGGGAACACATAGTCTTTCTTACTTTCTTG
TATTCATTGGCAGTATAAATGGCATTCTAACAGTATTAATGTGTTTTTAAATCTTACAATGGCATTTTCCTCAGTGCGAT
AATAAATGCCTAGGGAGTGACTCAGGAGATCTTGCCTTTATCTTGTAAGAATTCACACTCCCTAGCTGAGTTCATGATC
TCCCCTGTCTTCCAATTATGCTACCTTTGTTTCCAATTCCAGTTCTCTTAAATATGATTTCCAAAAAGTAATTCTGTCATT
CCTGAAACCAAACATAAAACTCAGGTCGTGCATGCATGAAAAAAGGTGGGGTGTGCTACTGATTAAAGTTTATTTAAA
AAGAAAAAATCAAAGCCCTCTTAAAGTAATTCATCTTAGGATACATAATTTTCACCAAAAGGAGTGTAAATGAGGGAC
CAAAGTTATTATGAAGAAGTGCAGATAAAATACATTATGTATCTCTTAGGATAAGCTTTTCTACCACGAATAAGTACTA
CTTGTTTTCTATTCCAATGAGGAATTGCAATAAACTATTTTTCTTATCTAAGTCCTGGCCTTCACTACAAAATCAGGTTG
GGATCACTTTAAATCAAGAGAGCAGGTAGCAGCATGGATTCTTTATTCACTTAACTAATACCTTCTAAGTCCCAGGCAA
GGAACTTGGGAGGCTAGCCATGTACCTCCTAGTGACCAAGACTCTGACTAGACCTGCATCTGAGCAGTTACGAATCCAG
AGAAAATAAAAGCAGTCCTATTAGTCTGGGAAGAATATTTCCAGAGGAAAAATGATCCAAGTGTCTTGTACAAATTTA
AGACTCTCTGCTTAAGAGTATGAGCTGGAATGAAAGGCTGATTAGCAAAGTAAAATCCTTGGTCTTCTGGACTTGCCTT
TAGCTGCCTGTGGGATTTGGGAGGCTTGTGTGGCTTTTGGTAGAGATAACTCTTGATGCTTGTCTGTTCAATGGAGGAGT
GATACCTTCATTGTGCTGGAGCTG 
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