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Genentech ID: UNQ253 Date of Submission:  3-23-05 

Lexicon Contract Name: DNA320 Mutation Type: X  Standard Knock out  

LexVision Name: SEC561N1   Conditional  

Reference accessions:  XM_150243 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS55, pKOS57_________     
    X Target Vector  DNA __pKOS57TV____________     

  X Targeted ES Cell DNA __1H6____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: 5+6 16+17 

Restriction Enzyme for Genomic Digest: HindIII HindIII 

Predicted Wild-type Band (kb): 13.0 kb 13.0 kb 

Predicted Mutant Band (kb): 4.2 kb 12.1 kb 

Probe Size: 134 bp 294 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: DNA320-18 5’ Primer Name: DNA320-18 

3’ Primer Name: DNA320-19 3’ Primer Name: IRES-GT 

Predicted Wild-type Band (bp): 223 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 401 bp 
 

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

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

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

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA320-5  5’ – GTCCTGGAATTGGCATTAAGTT 
DNA320-6 5’ – GCCTAGGGAAAATATGCAAGAC 
DNA320-16 5’ – TGGGCACCGCACAACGACAACC 
DNA320-17 5’ – CCCAGGCTACACAGGACCCTTA 
 
 
 
PCR Genotyping 
DNA320-18 5’ – GTCCTGCTTGACCTACCGTC 
DNA320-19 5’ – CAGGGAGGATAACGAGATAGTCTT 
IRES-GT 5’ – CCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TGCAGCAATGGCTGAAGGCCTTTGTGGGTGTCTTCGAGAAGACTATCTCGTTATCCTCCCTGGAACCTCGAAGGTAAGG
CTGAGCCTGCACAGAGGCCAGGGCCAGGCAGGTAGGACTGCCCTTCGGCACTCAGCATCTCTCGCTCCCCTCTTCCAGG
CCAGAGGAGGCAGGTGCGGAAGTGCCTCTGCTACCCCTAGATGCTCTACATGCACTAGCGGAGCAGCTGGACCAGGAC
GACCTGGATCAAGCCCTGCTGTTGCTGAAGCTCTTTATCATCCTCTGCAGGTGGTTTCTCCCTGCTGTCCTCCCAGGGTG
GCCAGAGGCACGGATGGGTGGGCCCGGGAGTGAGGGAGACCTCAGCATTAGCATGACTTCTCCTGTTCTTCACCCCCC
CCCCCCAGGAACCTAGAGAACGTAGAGGCTGGTTGGGGCCAGGTACTGGTGCCCCGTGTGCTGGCGTTGCTCACTGTAT
TGATGGCTGAGGTGAGGGACCTACCTGGATTGGATAGGGCAGAGACAGCTACTGCAGGTACGGCTGCCTAACCCTCCG
TCTATTCTCTGTCCCCACACTGCAGCTGAAAGGATCCTCACAGGAGAGCCATGGGACCCAGCTAGAGAACGTGGCCCT
GCATGCCCTGCTCCTTTGTGAAGGGCTCTTTGACCCTTACCAGACTTGGCGGCGCCAGCTCACTGGGTGAGACTCAGCC
CTCAGACAGGGTGACCCGCAGGAGGCCAGGGGGAGGCAAGGGATGGGATCACTGGCCTTATGGAACTAGCCTGTGTGC
AGGCTGGAGGAGAATGACCAGTGACCCGACCAGGCAGCGGTGACAGTTCAGCTGATGGATCCCAGTGCCCAGTGCCCG
GCTTCACCCCAACTCTCCCCACCCCACCCCCACCCCCACCCCCAGGGAAGTCATCAGCTCCAAGGAGAAGAGCAAATA
CAAGTTCCCTCCGGCCGCCTTGCCCTGTGAATTTGGAGCCTTCTTCCAAGGTTAGGCTCCACCCTGATTTCCCCAGGCCC
CACCTGGTCCTGCCTCCAAAACCTAGTTGCCTAATCCCATCACTAGACAGGGACTCCTTGGTGGTCTGGCCTGAGACAC
GGGAACCTCTAGGGGGAGAGGAAGAAGAAAAGGCAGGCTTGGGCAAAGTCATATTGTCCTAGGCTGAGATGAGGACT
GTCTCTCAGGTGGGGTGTTGACCTGTCCCCTTAATTTCCCATCTTCCTTCACTCCTGGCTCCTCCCAGGCACTGTTCCTTG
TCCAGTCTCTCTGCCCCTGTAGTCTCTACCCAGGCTCTACCCCCCCTCCAGCCCCTGTGTGCACCAGCTACCCCTCTGCT
TCCGTATCCCTGGAGGAGTGAAGCCCAGAAGCCCTTCTGGCCGTTTGTTCTCCCTGGCTGTATTCATTAACTTGTTCATC
TGTCTTCTCTTCTGGGCACCCCCTCTCCTCTCATGGGAGAGCCAGTGGCCAGCACTTGAGCAGGAAGTGGCAGGACAGA
GACAAGCAGGGCTGTGGGAAGGCGGATCCTTTTGGATCATTTAGCAAGTCAGTAGTACATGACCCCAGGAGAGCAGAA
CTGGGGGTGGGGTGGGGTGGGGGTAGCTGGAGCCCTCCTCCATTTCCTACAGCCTAGGCACTCCTAGAACCATCTAGAT
TTGTTCCCACCCATTTGTAGGACCCTCCAGTGGTAGCCTGACATCCTCAGGACTGATGCTCATTCCTCCCCTCTCCTGTC
CCCATGCCTATCCGGTTCCTCCTGTTCCTCCCCATGTGACCCAGACCTGGACCCTTGTGCCCTCCAGGTTTCAGTCCATT
GCCCAGTGCCTTTTCCAGCTTAGCTGGACAGGGCCACATGTGAAGCTGTGAAAGCCCCTACTACTCCCCCGTGGTAGCC
TGGTCCCCAGGTCAGAGCGCCAGGAACTCCCACTGTGACAGTGGCAGAAGTTACAGATTTGCATCTGAGAAGCTAAAC
CTTGAGTCTCTGTGGGGAAGGAAGCACAGTGGCTGTGTGGCACTCTGGGAAGCCCTCCTTTTTGGACATAAGGATCTAG
GAAGCTGCCTAGGCTCCTGGAGCTGGACCATATGTCCCTCAAGCACCACTGAAATCCCTCTAGCGTACAGCCATGACAT
TCTGCCCCACATCCCCATGCTGGGATATCCCACCTCTTGTGCAGTCCTTTGGACCATAGTCCTACAACCTTGGTGACATT
GTCCTGCCCTGCCTACTACCCAGAGAACCTGCAGGATGCAGAGCGTTTGCCTCCCACGTTGCTGTTGCGGCTCATCCAC
CTCTTTGGTGCCATCCTTGCAGGAGGAAAGGTAGGTTGGGTAGTGAGCCTGTGGACCAGGGGGCAGCCCTCTCAGCAC
CTTGCTTCTAGGTGAGTCTACTGCCATTTTTCCTCACCCATAGGCGAATGGGCAGATGGCTGTGAGTGCTGGCTCTGTGC
AGGGACTGCTAGGTGTGGTGCGGGGCTGGGGCCGTGGCCCTGCTCAGGACCCCCAGCAGGTGCCACTGGCTCTGAGAG
CACTGGTGGGTGCAGTGCACGTTCTGCATGCTAGCCGAGCACCACCCCGAGGACCAGAACTGCGTACCCTGCTTGAGG
GTTACTTCCACATTCTCAATGCTGACTGGCCAACTAGTCCAAGTTCAAGCCCCGAAGAGGCCCTTGTCACCCTGCGGGT
CAGCATGCTCGGTAGGTGTGGGCGCCCAGGCCCTGGGAAGGGGAATGCCCATGTGATGGTGGAAAGGCAGGGCTGGCT
GGCCAGGAGGGGAGGCGGGCTGTTTAAAGGTACCTGTAGGGGAGTCTGACTTTGACCCCTGCACAGATGCTATCCCCA
TGATGCTGGCGTGTGAGGACCGGCCAGTGCTACAAGCCACCTTCCTTAGCAACAATTGCTTTGAGCATCTTATTCGCCT
CATCCAGAACAGCAAGGTGGGTGGGGTTCCACCCGGAGGTTGGA 
 
Genomic Locus:   (The deleted sequence represents nt 9250-12210 in the sequence below.  KOS57 used to generate the TV 
represents nt 7517-15654 in the sequence below.) 
 
ATGGCCGCCTCGGAGCGGCTCTACGAGTTGTGGCTGCTCTACTACGCGCAGGTGAGCCCGTCTCGCCCCTGGTCCGCGG
GGTCCCCAGATCCGCGCACGCAGTGTCTGCTGCACCTGCGTCCGGCTCCCCCGGGGCCGCAGATCGGCGCGCGCACGC
GGGACTTCAGCTCCGCGCACACGTGCGTGCCCCTGGCTGCCGGGCTACCTCGGGCATTTGTGCCAGGGGACAGTGTTCG
CCGGTGAGCGCTGTATTGCAAGTCCTCAGCGAGACCGCGCAGCCTCAGTTGCCCTGGCCAGTCAGTTCTCACCCTTTTC
ACAACTGGGTAAACTGAGACCTGGAAAGAGAGGGACTCAGTTTGCTGGTTGGTTGCTTCGCCTGAGAGGCGCATTCGC
GATAGGTGGTCATGGTGGCTAGAATGTCATGTAGGCTGGGGGATCCGGCAGGTGCCGCTTCTGACAAGTACATCAGAC
GTTCGTCACTTCAGACTCCTTCAGAGTTCTTAGTGATGAGCTCTTACTGTACTTGAAGCAACTTTAGCCTACCTCCATTC
TGCAATGGGCCAGGGAGGATGGTGAGGTCAGGAGGGATGGCTGAAAGGGACCCTCGTTTCAGGCTGACTCCGCTGGTA
TCAGAAGGGGAGCGAAGGGGCTGTGATGCCTCTGACTCAAACTCTAGAAGCCTCACTTTCCCTTTTGCACTGGAAGCAG
GGAGTGATCCCGGGGTTATGCCTCCCTCCTTGCACCTGCTTGGCACTAGGTGCCTAGCTCAGGTGTGCCCTGGACACAA
TGGTCCATTGTGTGTCCATGAACAGCTTGTCACTGGGAGAGCAGGGATATGGGGAGAGTTCATGCTCTACCCTGGCCCT
CTGAAGAGGCTGCCTGATGGTTTGTCTAAGTCTGAAGGGCCACAGCTTCTTTGGTCTTCTTGGGCCGGTGGCATGTAGT
AGAGTCCCACTTAGGGTAACCAAGTCCGAGCTCATTGCACCTTTAAGCCTTTACTTCCCGGCTGTAGAATCAACGCAGT
TTTACCCTCAGGCCACCTGGACTTTGTAGAGAGGGAGCCACTATGGCTGGTGTAGGTCAGAAAAGCCTGCCTCTCCTCC
ATTCAGCCCCTGTATCTCCATCTTCAAGGGAGATCACCATGTGAAGAGAACTTAAACCAGGTGATGAATCTGCAGAGAT



   

GTCACCGCTGGGTTTTCAGGCTGGGTGGTAGGCTGCTGGAGATGTTCTGGTCCAGCTTCCTGGGACTGTACCCTTTCATA
GTGGCTGGGCTGTTTGGTTTTGAGCTGTTGGCCACTTCTGTCTGCTGTGCTCCCACCGCCTCCCAGAAGGCTTAGGTATG
GAGCTCAAGCTGGCTGGTTGTAGAAGTGGAAGCCTAGACAGGCAGGGGGCAGCCTGGGACCAAGCCAACAAATAAAT
CCAGGATGTGAGAGCAAACTCAGGAGTCGGGTGGGGCCGGGCTGCCTGGGGAGAGGAAGCCAGGCAGCCACCCAGTG
CAGCCTTCCTGCCTGCTCCAAAAACACCGTCCCACTTCTCGGTGCTGGGTTCCCAAGGAAAGATAGTGCTGCTAGGGAC
CCGCCGTGTGTGTCACGGGGTGTGTAAGGCAAGGGCGGATCTGACAGGTGTTGCGAGACCCTTCGCCCCAGCATGATG
GCACATGCCTGTAATGCCAGCATGAGAGAGGTTGAGGCAGGAGGATTGCCAAATGTCTGAGGCCAATCTGGGCAACAG
TCTTTTGAGACTTGTCTCAAAAAGAAAAAAGAGACCCTTTTTTGTCAGTCCACAGCCAACCAGCCAGCAGCGCAGGTGG
CCCCTCCCTTCAGCGGCAGAAGCTACCATCTGCTGGCAAACCTGTTTCCCCAGTTGTGGGTCTGGGTGAGGACAGAGGG
GGAAGCACCCTAGTTCCTGCCCTTCTTTCCCCCAAAAGACCCTAGATTTAGATCTGCCTTCCCTCCTCACATGAGTCCTG
CCCTCTTGGTGGGCTCTGAGAGGAGTGAGAGGGAGGGGACAGTATCAGAGTGTCCCTGAAGATAAATCAGTTGGTGTG
CCTCAGGGTCCTCTTGGGGAAACCAAGGCAAAGTCACCAGGAGAGTTCCTTTAGCCACCCAAGCCTTGGTCTTGTGGTC
AGGAAGCCTCAGGTGGCCCTCTACCTGGAACACCACCTGTTGTTCCTCTTGGAGCGTTTTTAACCTTCACTGCCCTTGCT
TCCCAGAACTTAGCATTTAGTAAGTGTTCCCTTCCCTGGGTGTTAGCTGAATGACTGGATGAGAAGATGACCAGGGTAG
TGACCAATCAAGGAAGTTATCCCACAGCAGGCAGAGTTGGGATTTTGAGGGCTGGAGGCCAGGAACAACAGGAATGA
GCACATAGCAATAGGAAATAGAAGAAGCAAGCTTTCAGCGAACATGGCATGTCTTTCTCTCTCCCTCTTCCTCTCTCTCC
CTCTCCCCCTTTCTTCCTCTCTGTCTGTCCCTCTCCCCCCTCTCTCTTTCTCATTCTGACACCCCCCTCTTCACCTTTAATC
CCACCACTTGAAGGCAGAAGCAGTCAGATCTCTTATGAGTTCCAGAACAACTTGGTCTACAAAGTGAGACCCTGTCTGA
AAGAGGAGGAAGAGAAGCAGCATCAAGTTGTCTGAAGTAGGGAGCAGGACAGAGCTGCCATGGTGAATGGGTAGAAC
ACACCTACCAGAGTCCTCAAGGAAGAAACAGGAGAAGCTCAAGAGGACCAGGAGATGGGGACAGCACCTGGCATGCT
GGCACTTGGGAAGGTTAATGCAAAATAGCCTGTAAATGAGCAGCCCCTCTGCAGGCTGGAGCAGTGCACGCACGTGCA
CACACACACACACTGATGGGGGAGCTGAGGATCACAAAGAGCCTGGCAGGACAGGGAAACTGAGCTGAATTCTCCAA
GTATGCCAGTAATGAAGGACTCAGAAGTTAGGTCAGAGTAGAAGCTCTTTAGTTTTGCTCACCTTTCTCTCTTCTTTTAT
CCTTGACCAGTGCTATCTCTCCTGTCTCATGGAAACTTACCAGGCCTCTCTGCTCCTCTAGACCCATTAGATGTCCTGGA
AGTGGAATTACAGTCAGTTTTGAGTCACCGTGTAGGTGCTGATAATAGAACCCAAGGCTTCAGGAAGACCATACAATG
CCCCTAACCACTGGGCCACCTCTAGTCCCTCCACCTTACTAATTATCTAGTTAGACAGGGTTTTCCTATGTAGCCCTTGA
TGATCTGGAACTGATTATGTAGGCCAGGTTGGACTTGAACTCAGAGATCTGCCTGTCTCTGCTTTCTGATCACTGTGTCA
TTCTCAAGAATTGAACTCAGGTTGTCAGCCTTGGTGACAGTGCCCTTACCTGCTAAGCCATCTCACCAAGTCCCCAGTGT
ATTGGTTAAGCTAGACTGGCCAATGAGCTTAAGGGCTCTGCCTGTGGTGGCGTCCTGCCCCTGCCTCTCAGAGCTGAGG
TGATGGATGCGTGCCCTGGCTCTTGTGGTGCTGGGGAACCTAAACTCACACTTGTGCAGGGGGCTTTACCGGCTTAGTC
AGATTCCTACGTCTCTCGTTTATTTTTGGTTGTTGTTTTGTTTTTTGTTGGTTTGGTTGGTTGGTTTCTTGAGACAGGGTTT
CTCTGTGTAGCCCTGGCTGCTGTAGAACTCACAGTAGACCAGGCTGGCCTTGAATTAAGAGATCCAACTCCCAAGTGCT
GGGGTTAAAGGTGTACACTACCACTGCGTGGCTCTACTTTCTTAAATAGGCAAAAGTACCCAGCTCTTGGTCCCTTTCA
CACCTGAGGGGCAATTGGAATTTCTTTCTTCCTGCTTTTGTTGCTAAGGTAATTGAAGGAGGAGGGAACTTTAATGACA
AAAAAATTAGCATAGAGCCTGGAGTTGGGGGGGGGGGGAAGGCTGGTATCCTTGGGGTTGTTATGACAACTGAGGAGG
TGATGGGAAATGTGTGATCCCCATGGAAACAGGGTCAGTTACTATGGAGACCATGGCAGGGAACTCTGTTTCCATAGT
GATAGGACAAGGCAAAAAGGCTAAGGACCTTATGTTATATGTTATGTGTTATGTGTTATGGGGCCTTTAGGTCCTCTTT
GTCCTTCAGGTAAGGGGCAGAGGCTGTCCTGGACACCCAGGCACTTACACCACTCTGCTCAGTTGCTTCTTGCTCCATG
GGCAGGTTGAATGTTCCGGCTCCATCCCATGGCCTACAGTCCTTACAGTGTAGCTAGAAGCCACCCATGGCCTGACATT
GCCCTCTCTCCTCCTGGAGAGAATTTAGGCTTGGGAGGCTATGTAGTTCAGAGCTATCTGACTCCAGTTCTTCCTCCAGT
CCAGACCTGGAGGAGGAGGAGGGACCTCTGACTGAAAGGCATTGTCCATATTGAGCTGTGAGCACTCTCCCTACTGCTT
GGAGCTCTTCCCTGCCTAAGGCAGCAAGTTGGGATTGCCCTGGAGGCCTCAACTCTGCCCTGAGCATAGACAAGGATG
GGAAGGTTGTCCTAAAATGCCGGGACAGACTGGAGCTGGGCTGACCAGAGCCCCTGGCCTGCAGCTCCCTGTCATCCT
ACCCTTGGGCAGGTGATATGGATGCCACCAAGCTGGGCTTGGCGGTGCACTCATTTAAACCTTGTACTTGTGAGGCAGG
GGCAGGCAGATCTCTCGGTGATTTTGAAGTCAGCTTGGTCTACGTAGTAAGACCCCACCAGCCTCCACAAAAGGAGAT
AGCCAAGGCTCAGAGAGTTTTATGTTAGGTTAACAAGCTACCCAGTGTTTAAACAGGGCCTGAGTTCCAAAACTCATAA
CCCTCAGCCACCAATTCCACTAGTAATTAATAATCCCTACCTGTGCAGCAATGGGTTGTGTCTTCCAAAGGTTCTGGTCC
TGACTGAGGGCATTTCTGAAGAGGAAACATGGAAAATAAAAGTGTGTGCAGCCTTGTGGGATGGGAACAGCGCAAGCC
ACGCCCTTGGACTGGAGATGAGGGCCAGCACATACACAGGGCCTCAAATGTCGGAGGGGGTCGTTGATTTGCTCTGAA
GGCGGAGCCTGTGCCAGAGTGGTGACTGACTGATTGCGCGGTGGTGATGGTGATTGCGTGGTGATGGTGATGGCCACTT
GAAGCTTTCTGTACTGGGCGTGAGCTTCTTCACATAGCTTCATATAGCTTAGCGGCCCCTGTCCCTCAGGTGGAAAGCTT
TCTCCCAACCAGTGCCAAATAGACTTGCCCTCAGCCCACCTCAGTTACCTCTGAGTTCTAAGAGAATGGCAGTTGCATG
ACCAAGCAGGAACTATCTGTGCCTCACTAACCCTTGGGAGGGGAGCTTTCTCTCCCAATATTCTTAGAGTATATTTGGG
GCTGGTTGGGGACGGGTTAGGGCAATGACCAGCATCCATCCTTCTATTTTCTCCCCTGTAGCAAGGTCCAAGTACTTCCT
CCTGGGCTGAAGGACTCTTGGGTGGGCTTGGCTTGTGTGGTTGTTCCTCGTCTGTCCTTCGAGTCCCCTTCAGAGCTGGA
AAGGTCTGGAAGAAGCCAATAAGGCAGAGGCTCTGAGAAAGATACAGATCTCAAGCCCCCCACAGACACAACTTGTA
GGCTCTGGACCCTGTTACAAGCAGCACCACCAACCATCTTGCTCCTGCTCACTGCCCTGCCCTGCCTTCTGATCCCTGCT
TCTCTAGAGACTCTGATATTTAGCACTATAGCTTCAAGCAATGGTGTTCAGGTCAGAGCTGGCCTGAGGCCTCCTAGGG
AGAAAGAGTGAGGCCCAGAAGACATGGACAGGCAGCTACTCCTATCACTTCTGTGCTTTTGAGATTCCTTCATGCCCCT



   

TCAGAGTTCATGAAGCCCGCCTTGATTGGCCTAGCCCTGAACCTGACTCACCCCAATTTGGAGAGTTTACAAGACTAGA
CAGGCTAAGGGATAGAAAGCTGGAGTCATAGGGGACTGGAGAGATAGCTCAGCGCTTAGGAGCACTGGCTGTTCTTCC
AGAGGACCCAGGTTCAATTCCCAGCACCCACATGTCTGTATGTGGTTTGTTTCTTTGTTTCCCCTTCCAAGCCTTCCTAG
CAGTTTTCTTCCCCATCAACTGGAAGACCAAGGTGCCCAGATTCTGAGAAACACAGATCCGGGATCTGACTCCCTCACA
CAGACATACATACATACATGCAGGCAAAACACCAGTGCACATAAAAATTAGTAATTATATGTGATTTCCTCACTCTACC
TAATTGTCTGAGACAGGCTCTCTCACTACACCTAAAGCCTGTAAACTTGGCTGGGTGGCCTTTGAGCTCCACCGACCTG
CCTGCCTCTGCCTCCCCTTGGCTGAGATTAGAACAAGCGCTGCTTTTTCTGATTATGTGGTGCTGGGATGGAAGTTCGGG
TCTCTATGCTTATGCACAAGCATTCTGACTGAGCCATCTCCCCAGCCCAATATTAGGATATTTTTAAAACCAGAAAGGG
TCTATGAGGCCACTGAGGCAGAAGTCAGGGTCAGATGGCCAGCTTAGGTTTCCTGGCCTAAAACAGACCTGACGCCTTC
AGCCCAAAAGGGGCTGAGTCTTTTCTGAGGCTTTCCACGTCCCGTAGCGGGTTTAGCAGAAATGCTCTAGAAGCCCCGA
TGTATTCACGCCATCTCTCTGATAGTGTCTGAGAGGGTCACCTAAGAGAAGCGAAGGTTGATTTTGGTTCGTGGTTTGG
GAGTTTTCCACCCGTGGTTGTCTGGCTCTGTTACTCGTATGTATTATACCTGTGACAAGGCAGAGCTATCATGACAGAA
GGGCAAGGCAGAGGGAAGCTGCTTTACCTTAAGTCAGACACAAAGGACGGGAGAATGCGCACAGGCCAGCTGTAAGT
GCTCGGGGACAAGACACGACTTCTTCACACCCTTCTGGTATGTCCCACGGCACTTCCTCCCCTTCCCAGTAGCCCAGAT
CACAAATCTATCAATGGATAATCCATTGACCTTTAGAGCCTTCCTGATCAAATTACTTCCCTAAAACCCCACTAAAGCC
GGATGGTGGTGCTGATGGTGGTGGTGGTGGTGATGATGGTGGTAGCATGTTCCTGCCTTTAATCCCAGCACTTAGACTT
GGGAGGCAAGAAACAGGTGAATCTCTGAGTTCGAGGCCAGCCAGGGCTACACAGAGAAACACTGTGTCAAAAAGCAA
GCCAAACAAACAAACAAGCAACCCTCCCCCCACCCCCACTCCCTTTGCATTGCCTTCAGGGTAACCGTGCAGGTAATAC
GGCTTCTCAGTGTCTGGGCACCTTGGTCTCCTGGTGATTGGGGAAGGCGATTGCTAGGAAGGCTTGGAAAGGGAAACA
AACAGGTGAAACACAACAACAACAACATCCAGGCCAGGGGAGGTGACTTGGTATTTGCTTCACAAGCAGGGAGCCTGA
GTCGGGCTCCTGAGAACCCATGGAAAGTGGAACATGACATCCATCACATGTTCGTGACCCTGGTGTTTGGGACAGAAA
CAGGCAGATCCTGGGGACTTGAGAGGCCGTATGGAGAGTGATAGAGTCATACAGACATACAGCTCTGCTCTACACACA
CATACATGCATGCATGCACATGCAAGCATGCACCCCCCCACACACACCCATGCATGCACACATGCATGCTATAAATAAT
AGATAAAATGGGCAAAGAAGACATCCAGACACAGTGGATAGCTGCTCCCATTAGGTTTTGGGGGAGCCTGCCCCATCT
CTGCTGGCATCCATCCAGGTCAGGGTATGCTACATGGAAGCCACAGGCAGCATAAACAAGCCAGCCATCCTCCAAACC
AGTGGTCCTCAGCCTTTCACGGGATTGCCTGAGACCTTCAGAAAATGCAGATATTTATATGATTCATAACAGTAACAAA
ACTAGAGTTAGGAAGTAACAAAAGCTATGCTGGGGTGAGCGCCACACCATAAGGCGCTGTTTTAAAGGCCCCAGCATC
GGGAAGGTTGAGAGGCGCTGCTCCATAAGGTTCTGGGGATCCTTAGGTGTGAGGTCCCTGCCCCCAAGAGCAGTCTCG
GCCCGGCTCGTAAGCACTGACTGCCATTTCTCATCTCCTTCTCAGTGTAGTTCTGGGCTCTTCCCTAACCTGGGAAAGGT
GATTGCTCTCTGGTGTCCCCTGGTTGGGCTCCAGATGTGGGGAAGGACCAATGTACAGGCCAGGTCCCACCTCCATGTC
CTGGAATTGGCATTAAGTTAGGGCAAATGGCTGGCTGTACCACCAAGCAAAAGACCTGCGGAAACCAGGTGGGTGGCC
AGGTCCTGGGAAGGAACAAAGATATGGGTCAGTCTTGCATATTTTCCCTAGGCTTGAGGTATTAAGCCACGTCAGGAA
ATGTGGGTACTTTGAATGAAGGGTACCTGGCACCCTAACAGTAAAGATGGCACCCAGGGCAATGTGACCCCCCACTAC
ATATGCCATAGGCCCTGCCCACAGCATCTTAGCAGCCCAGGGTGCCCCAGGGCCCCTACACATCCCTGCGGTCTGCTGG
GAGGAAGCGGCTTCCCTCCCCCACCGTGACTCTGCGCTTCCTGCCCCAGCAAGGGCAAAGGAAATGGTTTTTTTTTTTTT
TTTTTCTGTTGTTCACACCATAGTTTCCTTGGCGGCGCCCATACACGGGCTCAGCCACTACCCACCCCACTTGTCCATGG
AACCAACTCTGGGGCCTGGGGTCCAGGTAAACAGCAAACGTGGGTAGAGGTTTCAGGGCAAGGGTGGGCTGTTGTGCA
AGGACGCTGTAGTGTTGGGTGCCTGCCGTCCAACCCTGTGTGTACATCCTGGGACCCATAGCGCCAGAAAGTTCTCAGA
AGGTGGTGGCTGCAGAACTAGGCGAAGGTGGTGGGACAGGACACAGGCCAAGGCTTTGTTTGGGTAGAGAGCAGGTA
GCTATGAATGGTAGATGGGGCAGCAGCACTTAGAGCCACGCCCCATTTAAGCTCCTCCTCTGCCTGTGTCAGGTCTCTG
TGGTCCCAACCATCAGAAAGGTGGGAACAAAGACTGAAGGTCCAGGAGGTGACCTGTCCACACCACAGTCCTCTGGTT
CTGACCTTCCACGTCCCGGCCCTGCGTCCTGCTTGACCTACCGTCCTCTGCCTTTCTCCATCCCCATCGCTCCACCTAGA
ATCCATTTATCCTCTAGAACTCCACCTTTCTCTCCCCTCTTCAGTGGGATTCTCTACCCTCTCATCCTCTTGAACTCTTCTT
GTCAACAGAAGGACCTTGGTTACCTGCAGCAATGGCTGAAGGCCTTTGTGGGTGTCTTCGAGAAGACTATCTCGTTATC
CTCCCTGGAACCTCGAAGGTAAGGCTGAGCCTGCACAGAGGCCAGGGCCAGGCAGGTAGGACTGCCCTTCGGCACTCA
GCATCTCTCGCTCCCCTCTTCCAGGCCAGAGGAGGCAGGTGCGGAAGTGCCTCTGCTACCCCTAGATGCTCTACATGCA
CTAGCGGAGCAGCTGGACCAGGACGACCTGGATCAAGCCCTGCTGTTGCTGAAGCTCTTTATCATCCTCTGCAGGTGGT
TTCTCCCTGCTGTCCTCCCAGGGTGGCCAGAGGCACGGATGGGTGGGCCCGGGAGTGAGGGAGACCTCAGCATTAGCA
TGACTTCTCCTGTTCTTCACCCCCCCCCCCCAGGAACCTAGAGAACGTAGAGGCTGGTTGGGGCCAGGTACTGGTGCCC
CGTGTGCTGGCGTTGCTCACTGTATTGATGGCTGAGGTGAGGGACCTACCTGGATTGGATAGGGCAGAGACAGCTACTG
CAGGTACGGCTGCCTAACCCTCCGTCTATTCTCTGTCCCCACACTGCAGCTGAAAGGATCCTCACAGGAGAGCCATGGG
ACCCAGCTAGAGAACGTGGCCCTGCATGCCCTGCTCCTTTGTGAAGGGCTCTTTGACCCTTACCAGACTTGGCGGCGCC
AGCTCACTGGGTGAGACTCAGCCCTCAGACAGGGTGACCCGCAGGAGGCCAGGGGGAGGCAAGGGATGGGATCACTG
GCCTTATGGAACTAGCCTGTGTGCAGGCTGGAGGAGAATGACCAGTGACCCGACCAGGCAGCGGTGACAGTTCAGCTG
ATGGATCCCAGTGCCCAGTGCCCGGCTTCACCCCAACTCTCCCCACCCCACCCCCACCCCCACCCCCAGGGAAGTCATC
AGCTCCAAGGAGAAGAGCAAATACAAGTTCCCTCCGGCCGCCTTGCCCTGTGAATTTGGAGCCTTCTTCCAAGGTTAGG
CTCCACCCTGATTTCCCCAGGCCCCACCTGGTCCTGCCTCCAAAACCTAGTTGCCTAATCCCATCACTAGACAGGGACT
CCTTGGTGGTCTGGCCTGAGACACGGGAACCTCTAGGGGGAGAGGAAGAAGAAAAGGCAGGCTTGGGCAAAGTCATA
TTGTCCTAGGCTGAGATGAGGACTGTCTCTCAGGTGGGGTGTTGACCTGTCCCCTTAATTTCCCATCTTCCTTCACTCCT



   

GGCTCCTCCCAGGCACTGTTCCTTGTCCAGTCTCTCTGCCCCTGTAGTCTCTACCCAGGCTCTACCCCCCCTCCAGCCCC
TGTGTGCACCAGCTACCCCTCTGCTTCCGTATCCCTGGAGGAGTGAAGCCCAGAAGCCCTTCTGGCCGTTTGTTCTCCCT
GGCTGTATTCATTAACTTGTTCATCTGTCTTCTCTTCTGGGCACCCCCTCTCCTCTCATGGGAGAGCCAGTGGCCAGCAC
TTGAGCAGGAAGTGGCAGGACAGAGACAAGCAGGGCTGTGGGAAGGCGGATCCTTTTGGATCATTTAGCAAGTCAGTA
GTACATGACCCCAGGAGAGCAGAACTGGGGGTGGGGTGGGGTGGGGGTAGCTGGAGCCCTCCTCCATTTCCTACAGCC
TAGGCACTCCTAGAACCATCTAGATTTGTTCCCACCCATTTGTAGGACCCTCCAGTGGTAGCCTGACATCCTCAGGACT
GATGCTCATTCCTCCCCTCTCCTGTCCCCATGCCTATCCGGTTCCTCCTGTTCCTCCCCATGTGACCCAGACCTGGACCCT
TGTGCCCTCCAGGTTTCAGTCCATTGCCCAGTGCCTTTTCCAGCTTAGCTGGACAGGGCCACATGTGAAGCTGTGAAAG
CCCCTACTACTCCCCCGTGGTAGCCTGGTCCCCAGGTCAGAGCGCCAGGAACTCCCACTGTGACAGTGGCAGAAGTTAC
AGATTTGCATCTGAGAAGCTAAACCTTGAGTCTCTGTGGGGAAGGAAGCACAGTGGCTGTGTGGCACTCTGGGAAGCC
CTCCTTTTTGGACATAAGGATCTAGGAAGCTGCCTAGGCTCCTGGAGCTGGACCATATGTCCCTCAAGCACCACTGAAA
TCCCTCTAGCGTACAGCCATGACATTCTGCCCCACATCCCCATGCTGGGATATCCCACCTCTTGTGCAGTCCTTTGGACC
ATAGTCCTACAACCTTGGTGACATTGTCCTGCCCTGCCTACTACCCAGAGAACCTGCAGGATGCAGAGCGTTTGCCTCC
CACGTTGCTGTTGCGGCTCATCCACCTCTTTGGTGCCATCCTTGCAGGAGGAAAGGTAGGTTGGGTAGTGAGCCTGTGG
ACCAGGGGGCAGCCCTCTCAGCACCTTGCTTCTAGGTGAGTCTACTGCCATTTTTCCTCACCCATAGGCGAATGGGCAG
ATGGCTGTGAGTGCTGGCTCTGTGCAGGGACTGCTAGGTGTGGTGCGGGGCTGGGGCCGTGGCCCTGCTCAGGACCCCC
AGCAGGTGCCACTGGCTCTGAGAGCACTGGTGGGTGCAGTGCACGTTCTGCATGCTAGCCGAGCACCACCCCGAGGAC
CAGAACTGCGTACCCTGCTTGAGGGTTACTTCCACATTCTCAATGCTGACTGGCCAACTAGTCCAAGTTCAAGCCCCGA
AGAGGCCCTTGTCACCCTGCGGGTCAGCATGCTCGGTAGGTGTGGGCGCCCAGGCCCTGGGAAGGGGAATGCCCATGT
GATGGTGGAAAGGCAGGGCTGGCTGGCCAGGAGGGGAGGCGGGCTGTTTAAAGGTACCTGTAGGGGAGTCTGACTTTG
ACCCCTGCACAGATGCTATCCCCATGATGCTGGCGTGTGAGGACCGGCCAGTGCTACAAGCCACCTTCCTTAGCAACAA
TTGCTTTGAGCATCTTATTCGCCTCATCCAGAACAGCAAGGTGGGTGGGGTTCCACCCGGAGGTTGGAAGGCCTGGAAC
CCAGGGAGAATCACATAGAAACCCCAGGTTGCTACTGAGCAAACGTGGCTGTGGCCTGTGTTCAGTGGGAGGGCCTGG
AGCCTGGGCAAGGTTTGTCCCTTCGGGTTCTGGCCCTACTCTGCTAGGAGAACTTTGACTAGGACTGTTTCCCACTGGTG
CAGAACCCCAGCAGCTCCCCCCTGGTCCTGTTCTAACCTCTTCTCCTCATCTCCTTCTCCTCTGCTTTGCCCCTCCCCACA
GCTTTACCTGCAGGCCCGGGCGCCCCCTGAGGGGGACAGTGACCTGGCTACCTGGTTACTGACTGAGCCCGATGTCCAG
AAGGTACCACCCTGGGGCTGAGAAGCTCAGGCAGCAACCACCTTGGCCACCCACCCCTGGGCTCCTTATCTGACCATTT
CCTGTATTCTAGAATGGTGGATAAGTAGATACGTTGAGGCGTAACATACTTGGCAGGGAGGGTGACTCTCCCATGCCCT
CTTACCCCACCTTTCAAAGTCCTGTCCTAGAGACGCAACAGGAAGTGGTCTTTTGCTTACCTGGTGTTAGAATCGGGTGT
TGGGTGTGGCTGGAAGGAACCTTCGAAACTCTTACCACCTACCCCATCCCCTGCTTCTCAGAAGGAGGCACAGAAGTTC
AGGCACTAAGTTGTCATCACTTACCAAGGCAGTCCCTGAGGGGTCATTTCTTCTGTGGCTCCTGATTTCCTATACTAAAC
AGATCTGGCTTCTTAAAATATGTCACGTGCCTCACCATCCCAAGGGGCTTAGAAACTGCAGGGTGTCAGTGTGTGTGTC
AGGGTGTGGACTGCAGTAGCATCTGTGCCCTGGCCCAGCACCTGATGGAAGAGGACTACAGGCTTCACACCTGGTCCC
CACCCCTGAGCCTCTGCTCTGGCCTTGTTTTCAAAAGGCAGCCTCCCGTGCTTATTGCCCAGTGTGACTTTCTGTGAGCT
CACCTGTGCATCCAACTTCAAGTCAGGCAGAGCTAGGTGACTCCCCTGACCCTTGACTTTATTTACAGGCCAGGAGAAG
GGAAGGTTGTCTGAGGTCACATCCCAGGGGGACTTGGTAGAGCTGGGTGCAGAGGGCCCAGGGGGCTCAACCATGGCT
TAGCACTTGCTCTCAAGCTCTCAGCCCCTCACCCCTCAGAATGGATCGTGGGAGCGAGCAGTCTGCTCTGACTCTCAAT
CTCAGCTAAGCTGAGACACAGTGTCCTCGCTGATTTAGGGGATGGGGGACAGGGTAGGATTTAGAGATCTCGAAGGTT
CTTCTGGCTCTAATGCCCTGTGATTGATGGCCTCAATACCCCTGAATACCTGTCAATCATCCCGGGTGATGGGACACTCG
ATGGCTTGCTTGCACGTGTGTGTCTAACTTGGGTAGGGTTGTGGGGACTAGTACCAGTAAGCCCAGCAGAGAACAGGA
AGGGTGCAGAGGCAGTGTGCACCACTGGTCTGTGCCAGAGGCCCTTCCCAGCCTGAGTTTCTTTCCAGGCCTGGTAACC
TTGCCCAAATCTGCCCTGGCTTTGTCTTTATGAGGCAGCTCATATGATAACAGCCCTGAAGGACTGTTAACTGTGGCCA
GCGCAGTGTGAGTTGTGACTTAGCCATATACCTGTCAATGCCCCGAGCTGAGACCTCTACACTGTAGGCCTCGAGGGCT
GTCCCAGGAACATGAGCTACGAGAGCACTCTAGTTCAGGGCAACACAGCTTGTTTGGCAAGGAGAGGTCCCGGTGTTC
ACAGGGGATTGCCGATCCAGCAGATGCCCTGGACCGTGGTGTACCTGGCCCTGCAACCCTTTTACTGTTAAGTCCTGCT
AGCTGTGACACCCTGGCAGCTACATCTCCTGACTTCCCCTCTACCCCAAGGTGCTTGACCAGGACACCGATGCCATCGC
AGTGCACGTGGTCAGAGTGCTGACCTGCATCATGAGTGGCTCCCCTTCGGCCAAGGTGAGGATGCTTCACTTTCTGTGA
TAGGAGTCAGAGGTGGAGGTCATTGTCCTCATGTTTCCAAAACTGGCCTGTCACTCTTGTTCCCTGGAGAGCATGTGAG
GGCCATTGTCGCTGGGGTGTGGTTCGATAGGCTTGGTGGGTGTGGTCATCAGTGTATTCTGGGAGTTGGGTGTCCTGGG
TCCCGGCCATGTAGAGAAAGGACACTTGTGAGCTGACCACCATCTGTAGCCTTCTGAGATGGATACAGGCCACTGCATC
CTCTGTTGTCCTTGTTCTTTCTGCACTGTGACCTAAGGCAGAACTAGCGAAGGTGTTCCGCAGCCGAAGGGAGTGCAAG
TTGCCCACAGCACCCATAGCTTTGCTTGCTTCCACACTACTTTTCAGGAGGTGTTCAAGGAGCGCATTGGCTACCAGCA
CCTGCAGGAGGTCCTGCAGAGCCACGGACCCCCTACCCACAGGCTGTTGCAGGAATTGCTCAACATGGTGAGGACCGG
GCTTGGGGCCTGGGTCCCAAAGACAGCTGACCCGAGCCAGTTCCCTACCCTGGAGGACTGTTAACTGTGGCCAGTGCA
ATGTGTGCTGTGGCTTACCCGTACATGTCAGTACCCTGAGATGAGCCCTCTACACTATAGGCCTGGAGGACTATCCCAG
GAACATACAGTTGACAGCTTGGCCATACTAGGCTACAAGCCAAAAGCATGGAAATTAGTAGGGCCGATCACTTGGTTT
ACTGATCCCGATCGTCCACCTTTGGCAAGGCACCAAGATGGGGTGGCATGTGTTGCTTTCCCATACTGTGCACAACAGG
AAGTGTCATAGCTGGCAAGGGGCCACCAGTGACCGGGATTGTCACATTCTTTCCACCTACAGGCTGTGGAGGGTGACC
ACAGCATGCACCCACCTCCACCAATCCGCAACGAGCAGCCAGTGCTGGTGCTGATGCAGTGGCTACCAGCACTGCCCA



   

CAGCTGAGCTGCGCCTCTTCCTGGCACAACGCCTCTGGTGGCTCTGTGACAGCTGCCCTGCCAGTCGCACCACCTGTGT
GCAAGCAGGCCTGGTGGGCTACCTGTTAGAGACACTTAACACGGGGACAGCCCTGGGAGCCCGCTGCCAGGAGCAGCT
GTTAGCCTTGCTGCAAGCTCTGGGTCGAGTGTCACTACGGCCCTTGGAGCTGCGTCGCCTGCTGCGCCCCCCACCGGGG
CTGGACTCAGAGTCAAGTGGAAATGAATCTCAGAAGGCTCGCCATGCAGGCGCCGTCATCCGGGCACTGTCGGGCATG
GCCCGGCACCGGGGTCCTGCACGTGCCCTGCGTTACTTTGACCTCACGCCCAGCATGGCTGGCATCATGGTGCCGCCCG
TGCAGCGGTGGCCAGGAGCCGGCTTTACCTTCCATGCCTGGCTGTGTCTACAATCGTCAGAGGCGGTTCCTACCTCAGC
TCCCAGCCGGCCCCTCCAGCGGAAACAACTGTACAGGTGGGTAACCGCCAAGGGCTAGGGATCCACGGCCAGAGTGAG
CAGGAGGGAACGGGCATAACCAGCTTGCTTGCCCCCAGCTTCTTCACCAGCAGTGGCTCAGGGTTCGAAGCCTTCTTCA
CGGCAGCTGGCACCCTGGTGGTGGCCGTGTGCACACGGAAGGAGTACGTGACCGTGAACTTGCCCGAAGTGTCCTTCG
CGGATTCTGCCTGGGTGAGTTCCCGTCCTTCTCATGTGGCCCAGGGTGGGGTGAGAGCATGGAGAGTCAAACATGGCTT
GAGCCACTGTAGCTTCCTTCCCTTCTAGCACTGCGTGGCCATTGTGCATGTGCCCGGGCGCCGACCCTTCAGTCAGAAC
CTGGTCAATGTCTTCAAAGATGGCCATCTGGTCAAGACAGTACCTTTTCGCTTTCCCTCCCTCAGTGAGGTATGCCAGGC
AGGTTTGGGAGGCCATGGGTCAGTTGGAGGGGCTTGGACCAGTGTGACCTGGAACCCTGTGTATCTTTAGCCTGTACTG
CTCTGAATACATAGTTTGGGGAGTCATCATGAGCTGGATATAGGTGGAATCCCAGGCTTTGCTGGGCGGGACCTGACTG
CTCTCCCAATCCTGACCCTGCAGCCTTTCTCCTCCTGCTGTATTGGTTCTGCTGGGCACCGCACAACGACAACCACCACA
GGGCTTCCCGCGTCATCAGTCTCCACAGCCTTGGCTCACACTCACCCTTCCCTCACCCGCTCCCAGTCAGTCCCAGCCTC
CACAGGCCTGGGCTGGGGGCCTGGACTGGGGACCCCTCTGCAGGAGGGCAGCGTCAGCTCTACCCTCGCAGGCACCCA
GGACACTCGGTGGGGAAGCCCCACATCTCTGGAGGGTGAGCTGGGGGCTGTAGCCATCTTCCATGAAGCCCTGCAACC
ATCTGCCCTAAGGGTCCTGTGTAGCCTGGGTATGTAGCATCTGTTGTCGGTCATCCCCCTGCCTCTACCCCATTGTCCTG
ATTCCAGGGCATCAGATTTGCTAAGTGCTCAGGGGTACCCAGGGAAGATGGCACCCCTGGGAACCTGTCCTCTGGGCA
GGCAGGGGAGGAGGCAAGCTATGGAGAGGGTTTGGCCAGAAGACCTAAGGTCTAAAGGTTTGGCCTTTTCTCTCCAGG
GCCCAATGAGCCAGCACCCTTCAAGCCTGAGGGTGAACTACATGAGTTTGGCACCAAGTTGCTCCTCCATTATTCACCG
CAGGTACTTATGGGTTAGGGAACCGTCAGTGCCTCCTGGCTCTGTCCTCTGGCTCCCACTTTCAATTTGTCTCTCCCTTCT
CCATTTGATCCAGGCCTGTAAGAACAATATCTGTCTGGACCTGTCCCCTGGCCATGGGCTGGATGGCCGTCTGACAGGA
CATAGGGTGGAGACATGGGACGTGAAGGTACGTGCATCTATGTGTATAGTGTACACAGGGAGTGTCGGGAGCAGTGCT
GGGCCCTGGCAGGGTTTGGGAGACCAGTTCGAGAGAGTCCAGGCTTAAGGCGAGACGCTGGTTGGGAACTGTCCTCTC
ATTCACCACTGGCCCCCTGTCCCAGGATGTGGTGAACTGCGTAGGGGGCATGGGTGTTCTGCTGCCCTTGCTGGAGCGA
GTGGCTGTGCAGCCCCAGGAGGCCGAGGCCGGCCCGTGTGAAACACACGACCTCGTAGGACCTGAGCTGACCTCAGGC
CGCAACACTCAGGGCCTGCTTCTCCCCCTGGGCAAGTCCTCAGGTGAGTGACCTTCACTCCTGGACTCGGGGTGGGGGT
GGGGAGAAAGTCTTGGTATGGTGCTTGGGATTGTGCTTGAGGTAGTGGCTTCTGGCACACCCTTGACCAACCTCTGCCC
TCTTCCTGGTGGCCGCAGAGGACCGGATGGAGAGGAACGCAGTGGCTGCCTTTCTCCTGATGCTTCGGAACTTCCTGCA
GAACCACACCGTGAATCAGGAGAGCCTGGTGCAGTGCCAGGGTCCTGCCATCATAGGGGCTCTCCTGCGCAAGGTGAG
GCATGGTGCGCGGTTGGAGAGAGAGACAGGGGAGGCCTTCTGGACGGTGGGGCCTAAGTGAACAGGCAGGAAGGTGG
CTCAGGTGATGGCAGCAGAAGAAGTTGGGCCGTAGCCCTGCCTGCCTGGAGGTTGTATTTCAGAGATGGCAGCGGCCC
TGAAAAGCTGTGAGCAGGGATGATTCTTCATGCCTGCCGCTGGGAAAACTGGAAACTAGTGGCTGGGACAGCAGGCAG
ACAGAACCTGACATCTCAGCCCTCTGTTTCCCTCAGGTCCCCAGTTCGGCCATGGATATGAATGTGCTCATGTCTGCCCA
GCTGCTGATGGAGCAGGCGGCTGCTGATGGCGGTGGGCCCCTCCTCTACCTGCTCTATCAGCACCTGCTCTTCAACTTTC
ACCTCTGGACCCTCAGTGACTTCGCTGTGCGCCTGGGTAGGTGAGGGGCTTGGGAAAGAGGCCTGGGTACAGGGCAGG
CAGGGCGAGAAGCCACAGCCTCCCTCTATAATCTGAGAGGACATAGAGGGCAGAGCCCTGCCCTGGAGGGCGTGAAG
AAGCTTTCTGCTGATGTCCACCCAGGTCACATCCAGTACATGTCTAGCATGGTCCGTGAGCACAGACAGAAACTTCGGA
AGAAGTACGGAGTTCAGTTCCTCCTCGATGCTCTGCGCACGCACTACAGGTTAGGCTGGCGGGCCCTGGCGGATGTTGG
AGGTCCGGCTCAGCAGAGATTGGTTTGGGGACAGGATGACGTTCTGCCCCAGCTTACCTGCCTGTTTCCCCATCCCACC
CCACCCCGATTTTACCTCTCCTACTCGCTGGCTATGCTTGTCGGACCTGCCAGCCCGCAGCGCGAGCGCCCCCTAGCGG
CAGACGACCTGCGTACAGTACAGACTTCCCTTTTGGGTCTGGTGCGTGAGTTCTTGGTTAGGAACTTCTCGGTGGAAGA
CATGCAGGTTGTATTGAACTTTTTGGCAGCTACCGGTGACGATGGCCAGGTAGGCTGGAGGTTGGGGAGGGTGAGGCT
TGGGTGAGAGGTGTCTAGGCCAGCTGGGGAACCCATCCTAGGGTGACATTCCATGTATCCTCAGGTGGTGGGCACCCTG
GAGCTGTTGCTAACCCTGCTTCAGGGTTCTCCAGTGCAAGACCCCTTGGCCGCCTTCCTGCTGGAGCTGGGGAACCTTG
AGGTGCTGCTCGCACTGCTGGTGCGGCCAAAGTCAACGCCCCTTTTGACCGACAGGGTCTGCAAGGTATGCCCAGCCCC
CTCCTGACCTTTTAATCCCATTTACTGAGGCCGCCGGCTAGAAGCTAAGGAAACTTTAAAGCCACTTTCACAGGCCTCTT
CTGGAGCCACACACCCGTGCAGTGGCCCCTCCTATGTTAAGTCCTCTGTGATGACAGCCCCTTGGTCTCCCTCACACAG
ATCTTGCGAAGACTGCAGCAGAATGAGCGGTTACCCGAGCGGAACCGCCAGAGGATACGGCTGCACGACTGTGGTCTC
CAGGGTCTTGTTGCTAGCTTGTCGGAAGAGAGCATCTCTCCCCAGCTCTGCCAGGGCCTTTATAAGCTGTTTGTAGGGA
CAGGTATGACCTGGCTGGGACCAAGAGGCAGATCAGACGGAGGAGATCAGAATGCCTGCCCAGCATGCACAAGGCCT
TGGATTTAATCCCCGACACAGAAAAATAAAACACACACACACACACACACACACACACAAAGGACAGGTGCAGTAGA
GGGAGCAGTAGCATCTGTCAGGATAGGGCTGGTGGGAAGAGGGAGTGTTCACATGGGGACAGGATTGAGGTAGTCCCC
TCTACTGTGTCAGTCCCTCAGGTTGTATCTCCAGACTGCCTGAATCTCTCAGATTTGTTGGCTGTTGTACAGCTGTCCCTC
CAGGCTGACCTCAGTGTCCGCCTAGACATCTGCCGTCAGGTAAGAGAAAACGTGTGGGAGATAAAAGGGTGGCTTCTG
CTCCCTGGAGCTCCTTTTGCCTTTCTGGGGTGGGGCACCTTTGTAGGTCCCTGCTGTTAAGACCTTGGGATGGGGATCTA
GGGAAGCAGTCAGATGACCTCTTATTTGTTGTCCCCTGGTTTGGCAGCTCTTTTACCTCATCTACGGACAGCCAGACGTC



   

GTTCGGCTGCTGGCCCGACAAGCTGGCTGGCAGGATGTGCTGACGCGGCTGTATGTCCTCGAGGCTGCCACAGACAGT
AGTCCCCCACGCTTCCTCCCAGAGCTGCCGATCTCTTCAGAGCTGGCCCTATCTCCGCCGCCCACTGAGTTGCCCGCTGA
CTCTTCTGACGTCTTCCTGCCTTCAGAGTCCCCTTGCCCTGACCAGGATGCTTTCTACCAGGCCCTCTCCCCGTTCAGTA
CACCCTTTGACCTGGGTTTGGAACGGGCCAGCATTGGCTCGGGCAATACCGCTGGTGGCGGCAGCAGCAATGGGACTG
TTACTCCGGCCAGCCAGCCTGGCACACCCTCCCCGCTGGATGGGCCACGGCCCTTCCCAACTGCCCAAGGCCGCCACAG
CTCCAGTCTCTCCAATGTGCTGGAAGATGGCAGCCTGCTAGAACCCAACATCAGTGGGGATGATACCTCGAACACGAG
CAACCCCCAGGTGAGGTGGCCACCTTCTGACATTGCACTGTGTCTGGAGAGGACACCTCAGGAATGGAGAGTTGGCAG
TGTGGTCTTTCCAAAGATGCGGTCTAATACCAGAGCTGGTACTGTCACGCAGTTGTGTTAAGCCCGGGAGAGGAGAGC
AGCAGCCACATAGGGCCCAGGCTTTGTAGGGCCTACAGATAGGATAGACTGTCTTCTCTAGAGGAAGAGGCAGTGCTC
TTAGCTGCTGAACCACTTCTCCAGCCCCACTTCTCTTTGAGGATTCCTAGGCAGCCTTGAAGACTTAGAGTAAGGCCTTT
GTGAATATCTCCTCTCTGAAGTCCAACAGAACCCCAGGTTTTCCCCTGGAGTTCAGAAAGTGGCTGAAACCCTTAGGCC
ATTTTCCTAAGGCCTTGGTGCCAGTCTGGCTGTTTGCCGAATGCTGCCTCTCTTCATTCCTGCCTGTGGGTAGACAGGGG
GTGCTGAGCAGAGATTCCCCTCCCCCACAGCCCGCAGCCCACACCACCTTCCTGTCCCCACAGCAAACCCCTGAAGAGG
AGCTGTGCAACTTACTCACCAACGTGCTATTCTCAGTGACGTGGCGGGGCGTGGAGGGCAGTGCGGAGGCCGCCTGGC
GGGAACGTGGCCAGGTCTTCTCCGTGCTTACCCAGCTGGGGGCCTCTGCCACACTTGTGCGACCACCAGACTGCATCAA
GCGCAGGTAAGAGGTCTGCGTCAGGAGGCGATGGGTCTCTGGGAGCCAG 
 
Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTC
GAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
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
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTC
TAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGT
GGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGC
TTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCG
CACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCC
TAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCT
CGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTT
CGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCG
CCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCT
CCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACG
ACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCG
CCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGC
GGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCC
CGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCA
AGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGC
TCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTA
CGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCC
CGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAG
CTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCC
AGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
GGCCGTATGGAGAGTGATAGAGTCATACAGACATACAGCTCTGCTCTACACACACATACATGCATGCATGCACATGCA
AGCATGCACCCCCCCACACACACCCATGCATGCACACATGCATGCTATAAATAATAGATAAAATGGGCAAAGAAGACA
TCCAGACACAGTGGATAGCTGCTCCCATTAGGTTTTGGGGGAGCCTGCCCCATCTCTGCTGGCATCCATCCAGGTCAGG
GTATGCTACATGGAAGCCACAGGCAGCATAAACAAGCCAGCCATCCTCCAAACCAGTGGTCCTCAGCCTTTCACGGGA
TTGCCTGAGACCTTCAGAAAATGCAGATATTTATATGATTCATAACAGTAACAAAACTAGAGTTAGGAAGTAACAAAA
GCTATGCTGGGGTGAGCGCCACACCATAAGGCGCTGTTTTAAAGGCCCCAGCATCGGGAAGGTTGAGAGGCGCTGCTC
CATAAGGTTCTGGGGATCCTTAGGTGTGAGGTCCCTGCCCCCAAGAGCAGTCTCGGCCCGGCTCGTAAGCACTGACTGC
CATTTCTCATCTCCTTCTCAGTGTAGTTCTGGGCTCTTCCCTAACCTGGGAAAGGTGATTGCTCTCTGGTGTCCCCTGGTT
GGGCTCCAGATGTGGGGAAGGACCAATGTACAGGCCAGGTCCCACCTCCATGTCCTGGAATTGGCATTAAGTTAGGGC
AAATGGCTGGCTGTACCACCAAGCAAAAGACCTGCGGAAACCAGGTGGGTGGCCAGGTCCTGGGAAGGAACAAAGAT
ATGGGTCAGTCTTGCATATTTTCCCTAGGCTTGAGGTATTAAGCCACGTCAGGAAATGTGGGTACTTTGAATGAAGGGT
ACCTGGCACCCTAACAGTAAAGATGGCACCCAGGGCAATGTGACCCCCCACTACATATGCCATAGGCCCTGCCCACAG
CATCTTAGCAGCCCAGGGTGCCCCAGGGCCCCTACACATCCCTGCGGTCTGCTGGGAGGAAGCGGCTTCCCTCCCCCAC
CGTGACTCTGCGCTTCCTGCCCCAGCAAGGGCAAAGGAAATGGTTTTTTTTTTTTTTTTTTCTGTTGTTCACACCATAGTT



   

TCCTTGGCGGCGCCCATACACGGGCTCAGCCACTACCCACCCCACTTGTCCATGGAACCAACTCTGGGGCCTGGGGTCC
AGGTAAACAGCAAACGTGGGTAGAGGTTTCAGGGCAAGGGTGGGCTGTTGTGCAAGGACGCTGTAGTGTTGGGTGCCT
GCCGTCCAACCCTGTGTGTACATCCTGGGACCCATAGCGCCAGAAAGTTCTCAGAAGGTGGTGGCTGCAGAACTAGGC
GAAGGTGGTGGGACAGGACACAGGCCAAGGCTTTGTTTGGGTAGAGAGCAGGTAGCTATGAATGGTAGATGGGGCAG
CAGCACTTAGAGCCACGCCCCATTTAAGCTCCTCCTCTGCCTGTGTCAGGTCTCTGTGGTCCCAACCATCAGAAAGGTG
GGAACAAAGACTGAAGGTCCAGGAGGTGACCTGTCCACACCACAGTCCTCTGGTTCTGACCTTCCACGTCCCGGCCCTG
CGTCCTGCTTGACCTACCGTCCTCTGCCTTTCTCCATCCCCATCGCTCCACCTAGAATCCATTTATCCTCTAGAACTCCAC
CTTTCTCTCCCCTCTTCAGTGGGATTCTCTACCCTCTCATCCTCTTGAACTCTTCTTGTCAACAGAAGGACCTTGGTTACC
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTC
GAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
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
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTC
TAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGT
GGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGC
TTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCG
CACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCC
TAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCT
CGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTT
CGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCG
CCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCT
CCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACG
ACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCG
CCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGC
GGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCC
CGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCA
AGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGC
TCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTA
CGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCC
CGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAG
CTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCC
AGCGAGGCCGGTACCCAATTCGCCCTATAGAGGCCTGGAACCCAGGGAGAATCACATAGAAACCCCAGGTTGCTACTG
AGCAAACGTGGCTGTGGCCTGTGTTCAGTGGGAGGGCCTGGAGCCTGGGCAAGGTTTGTCCCTTCGGGTTCTGGCCCTA
CTCTGCTAGGAGAACTTTGACTAGGACTGTTTCCCACTGGTGCAGAACCCCAGCAGCTCCCCCCTGGTCCTGTTCTAAC
CTCTTCTCCTCATCTCCTTCTCCTCTGCTTTGCCCCTCCCCACAGCTTTACCTGCAGGCCCGGGCGCCCCCTGAGGGGGA
CAGTGACCTGGCTACCTGGTTACTGACTGAGCCCGATGTCCAGAAGGTACCACCCTGGGGCTGAGAAGCTCAGGCAGC
AACCACCTTGGCCACCCACCCCTGGGCTCCTTATCTGACCATTTCCTGTATTCTAGAATGGTGGATAAGTAGATACGTTG
AGGCGTAACATACTTGGCAGGGAGGGTGACTCTCCCATGCCCTCTTACCCCACCTTTCAAAGTCCTGTCCTAGAGACGC
AACAGGAAGTGGTCTTTTGCTTACCTGGTGTTAGAATCGGGTGTTGGGTGTGGCTGGAAGGAACCTTCGAAACTCTTAC
CACCTACCCCATCCCCTGCTTCTCAGAAGGAGGCACAGAAGTTCAGGCACTAAGTTGTCATCACTTACCAAGGCAGTCC
CTGAGGGGTCATTTCTTCTGTGGCTCCTGATTTCCTATACTAAACAGATCTGGCTTCTTAAAATATGTCACGTGCCTCAC
CATCCCAAGGGGCTTAGAAACTGCAGGGTGTCAGTGTGTGTGTCAGGGTGTGGACTGCAGTAGCATCTGTGCCCTGGCC
CAGCACCTGATGGAAGAGGACTACAGGCTTCACACCTGGTCCCCACCCCTGAGCCTCTGCTCTGGCCTTGTTTTCAAAA
GGCAGCCTCCCGTGCTTATTGCCCAGTGTGACTTTCTGTGAGCTCACCTGTGCATCCAACTTCAAGTCAGGCAGAGCTA
GGTGACTCCCCTGACCCTTGACTTTATTTACAGGCCAGGAGAAGGGAAGGTTGTCTGAGGTCACATCCCAGGGGGACTT
GGTAGAGCTGGGTGCAGAGGGCCCAGGGGGCTCAACCATGGCTTAGCACTTGCTCTCAAGCTCTCAGCCCCTCACCCCT
CAGAATGGATCGTGGGAGCGAGCAGTCTGCTCTGACTCTCAATCTCAGCTAAGCTGAGACACAGTGTCCTCGCTGATTT
AGGGGATGGGGGACAGGGTAGGATTTAGAGATCTCGAAGGTTCTTCTGGCTCTAATGCCCTGTGATTGATGGCCTCAAT
ACCCCTGAATACCTGTCAATCATCCCGGGTGATGGGACACTCGATGGCTTGCTTGCACGTGTGTGTCTAACTTGGGTAG
GGTTGTGGGGACTAGTACCAGTAAGCCCAGCAGAGAACAGGAAGGGTGCAGAGGCAGTGTGCACCACTGGTCTGTGCC
AGAGGCCCTTCCCAGCCTGAGTTTCTTTCCAGGCCTGGTAACCTTGCCCAAATCTGCCCTGGCTTTGTCTTTATGAGGCA
GCTCATATGATAACAGCCCTGAAGGACTGTTAACTGTGGCCAGCGCAGTGTGAGTTGTGACTTAGCCATATACCTGTCA
ATGCCCCGAGCTGAGACCTCTACACTGTAGGCCTCGAGGGCTGTCCCAGGAACATGAGCTACGAGAGCACTCTAGTTC
AGGGCAACACAGCTTGTTTGGCAAGGAGAGGTCCCGGTGTTCACAGGGGATTGCCGATCCAGCAGATGCCCTGGACCG
TGGTGTACCTGGCCCTGCAACCCTTTTACTGTTAAGTCCTGCTAGCTGTGACACCCTGGCAGCTACATCTCCTGACTTCC
CCTCTACCCCAAGGTGCTTGACCAGGACACCGATGCCATCGCAGTGCACGTGGTCAGAGTGCTGACCTGCATCATGAGT
GGCTCCCCTTCGGCCAAGGTGAGGATGCTTCACTTTCTGTGATAGGAGTCAGAGGTGGAGGTCATTGTCCTCATGTTTC
CAAAACTGGCCTGTCACTCTTGTTCCCTGGAGAGCATGTGAGGGCCATTGTCGCTGGGGTGTGGTTCGATAGGCTTGGT
GGGTGTGGTCATCAGTGTATTCTGGGAGTTGGGTGTCCTGGGTCCCGGCCATGTAGAGAAAGGACACTTGTGAGCTGAC
CACCATCTGTAGCCTTCTGAGATGGATACAGGCCACTGCATCCTCTGTTGTCCTTGTTCTTTCTGCACTGTGACCTAAGG



   

CAGAACTAGCGAAGGTGTTCCGCAGCCGAAGGGAGTGCAAGTTGCCCACAGCACCCATAGCTTTGCTTGCTTCCACACT
ACTTTTCAGGAGGTGTTCAAGGAGCGCATTGGCTACCAGCACCTGCAGGAGGTCCTGCAGAGCCACGGACCCCCTACC
CACAGGCTGTTGCAGGAATTGCTCAACATGGTGAGGACCGGGCTTGGGGCCTGGGTCCCAAAGACAGCTGACCCGAGC
CAGTTCCCTACCCTGGAGGACTGTTAACTGTGGCCAGTGCAATGTGTGCTGTGGCTTACCCGTACATGTCAGTACCCTG
AGATGAGCCCTCTACACTATAGGCCTGGAGGACTATCCCAGGAACATACAGTTGACAGCTTGGCCATACTAGGCTACA
AGCCAAAAGCATGGAAATTAGTAGGGCCGATCACTTGGTTTACTGATCCCGATCGTCCACCTTTGGCAAGGCACCAAG
ATGGGGTGGCATGTGTTGCTTTCCCATACTGTGCACAACAGGAAGTGTCATAGCTGGCAAGGGGCCACCAGTGACCGG
GATTGTCACATTCTTTCCACCTACAGGCTGTGGAGGGTGACCACAGCATGCACCCACCTCCACCAATCCGCAACGAGCA
GCCAGTGCTGGTGCTGATGCAGTGGCTACCAGCACTGCCCACAGCTGAGCTGCGCCTCTTCCTGGCACAACGCCTCTGG
TGGCTCTGTGACAGCTGCCCTGCCAGTCGCACCACCTGTGTGCAAGCAGGCCTGGTGGGCTACCTGTTAGAGACACTTA
ACACGGGGACAGCCCTGGGAGCCCGCTGCCAGGAGCAGCTGTTAGCCTTGCTGCAAGCTCTGGGTCGAGTGTCACTAC
GGCCCTTGGAGCTGCGTCGCCTGCTGCGCCCCCCACCGGGGCTGGACTCAGAGTCAAGTGGAAATGAATCTCAGAAGG
CTCGCCATGCAGGCGCCGTCATCCGGGCACTGTCGGGCATGGCCCGGCACCGGGGTCCTGCACGTGCCCTGCGCTACTT
TGACCTCACGCCCAGCATGGCTGGCATCATGGTGCCGCCCGTGCAGCGGTGGCCAGGAGCCGGCTTTACCTTCCATGCC
TGGCTGTGTCTACAATCGTCAGAGGCGGTTCCTACCTCAGCTCCCAGCCGGCCCCTCCAGCGGAAACAACTGTACAGGT
GGGT 
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