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Genentech ID: UNQ536 Date of Submission:  11-11-04 

Lexicon Contract Name: DNA324 Mutation Type: X Standard Knock out  

LexVision Name: MEM764N1   Conditional  

Reference accessions:  NM_029537 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X pKOS clone DNA(s) __pKOS13_________     
    X Target Vector DNA __pKOS13 TV____________     

  X Targeted ES Cell DNA __1H6____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 11+15 13+14 

Restriction Enzyme for Genomic Digest: EcoRV Bgl I 

Predicted Wild-type Band (kb): 16.4 kb 7.3 kb 

Predicted Mutant Band (kb): 14.5 kb 3.3 kb 

Probe Size: 401 bp 288 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: DNA324-3 5’ Primer Name: Neo3A 

3’ Primer Name: DNA324-4 3’ Primer Name: DNA324-4 

Predicted Wild-type Band (bp): 279 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 230 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 
DNA324-11  5’ – AAAGCCAGTGTAGGACTACC 
DNA324-15 5’ – CTTGTCCACTGTTGTTTTCC 
DNA324-13 5’ – TGCAATGGTCCCTTGTTAGC 
DNA324-14 5’ – CTAAGTACAGGCTGTGTTCC 
 
 
 
PCR Genotyping 
DNA324-3 5’ – GTGAGAAGAGGTTCAGTCG  
DNA324-4 5’ – GTCCAGTGGAGTGTTCTGT 
Neo3A  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GCCCCTGGAAGCATGGAGACTGTGGTGATCGTCGCCATAGGTGTGCTGGCCACCATTTTCCTGGCCTCATTTGCTGCTTT
GGTGGTGGTCTGTAGGCAGCGTTACTGCCGGCCTCGAGACCTACTACAGCGTTATGATTCCAAGTGAGTAGACTGTGAT
GGGGTGGGGGTGGGGCAGGGAGCTGGGGGGCTGACAACAGGAAGCCCGAGGGACAGAAGGAATTTGGAGCTGGCCGC
TTCTGCCCAACTTATTCTCTCTTAAGCGGTTCCTGCAGGCCACACTTCATACTATAAAGACTCCAGAGCGTAAGAACATT
CCTTAAGCATCCCAGCATCCCGAGGCACCTCTTTCTCTGTTCATTAGGTCATGGAGAAGTCACTGAACGTGTGCACCTG
ACACGAAAGCCCTGACTTTGCGATGCTAGCTGCCTCATTTGGCAGAGGGATTAGCCAAAGCCCTTACCAGCCAAAACC
CTGGGAACGGACATCTGACACTTAGCCACACACCTAAGCAGCAGGTGTTCCAGATCATGCAGCCCCAGCACAGGGGTG
CCTGTCTCCTTGCACAGATTTCTTCTTCATCATGCGTTGTTGTGTGAAATTGATTTTGTTAAGTAAGACCAGTGTAGGGA
TTTTGAGCAGAGAGATCCATAAGGGGTGTTAGCAACCAAACTTAGGTTTCTGGTGTTTACCTTAACTCTGTCAGCATCTC
TTGTGAATGCCCATTTATATGTCCCTGGAAGGCTATGCTTTGCAAAGAATGTTTCTGTAGCTTGGGTTCTACTGAACCCT
GCTGTGAAGGTGGACATAGTGTTTCTCAGAGGGGTGATGCTGTACACACGTTATAGAGCATAGGTAGGCCTGGGTGAA
CAGTATGTCTTTCCATACTCACACAGGTTTGAAGGGAGAAGAAAAGAAGAGCATTTGTTCTGTTTTTTTCCAAGATTGT
GTCTCTGTGTATAGCCTTGGCTGTCCTAGAACTTGTTCTCTAGACCAGGCTGGCCTCGAACTCACATTGAGATCTTCCCG
GCTCTGCCTCCCAGGGGCTGGGATTACAGGCTGTGCCAACCCCCACCCCACACTCTGGCATCTTTGGAATCGCGCTGAC
TCTGCCCCTCTCCAGCAGTTCAGCTTGTTTTGCTTCATTTGCGTGTTGGTCTGCCTTCCTGACCCAGTGTTTAGCTGTGTG
CCCTTGTCTTGTGCTGTGGGCACATTACAGTTAGATCTGTACCCAGGGCAAGCATTCTGTCCTCTACCTCTGTCACTATA
ACAGAATCCATAAGATAACTTACTGTAAAGAGAAAAGGTTCATGGGCTTAGAGATTCTGGGCCATGATCAGGTGGACT
TTCTGCGTCTAGAGATCTGATGGCGCTGCCAGATAGGAGTTCATGGAGAAACAAACTGCCCGGTTCATGGTCAGCATCG
CAGAAAAAGAGACAAAGGAGAGAGCTAGTGTCTCACAGTCCCCTTTAGGGTCCGGACTTAAAGCCTTCCCACTAGGCT
GTACCTCTTCAAGGATCCATCTCCTAATATTGCCATCCAAGGGAACAAGCCGTTAACTCACAGGCCTTTGGGGGCCTTC
AAGATCTAAATTATAGCAGTGGCTGCGGTGAGAAGAGGTTCAGTCGGAGTCACTCATCGGAAACTCTTAACGGTGGCT
CTCCCTTCCAGGCCCATCGTGGACCTCATTGGTGCTATGGAGACGCAGTCTGAACCCTCCGAGCTGGAGCTGGATGATG
TCGTCATCACCAACCCCCACATCGAGGCCATCCTGGAGAATGAGGACTGGATCGAAGATGCCTCGTAAGGCCACAGGA
AGCTTTC 
 

Genomic Locus: (The deleted sequence represents nt 10001-11824 in the sequence below.  KOS13 used to generate the TV 
represents nt 3754-13159 in the sequence below.) 
 
GGATGTGGCACTAAACTAGAATGAGCGAGGCAGGCTGGGCAATCTGTCTGTAGAGCGCTCCCAGCAGTCATTTTAAAA
GGTTTAAGAATCTCTGCCAAGAGGATATTTCCTCATTCTCCCAGTTGTTGTGGTATGACCGACCTGATGATTGTCAAGGG
ACACCCCTGAAGAGGGTCTCTATGTCCTTTACTTCAGCTAAGTGAACTGAAAGGAAATGCAAACTTGACCCCTAGCCCA
ACCGGGACCCTGGCTAGCCTGCCCTGCTAGCTCTTAACCTTCCTACCAGCTTTTCCTGTCTCCCTGGCTTCCTGGTCCTA
GTGGTTGTACTGTGGCCAGCTCTAGCAGTTGTTTGCTTGAGAAGTCACGCTTGCTGGCTTTGCTCCTGCAAGGGCCCAG
AGAAGACCTGATCTGTGTGTGTATACACAAGACCCACCCTGACTGGTGTGGCTTTCCTTGGAAAGCCGTTTGCAAGTCC
ATAAAAGGGCCCAGGCATTGAAAACAGACAGACTCAGAGTCCAACCAGGGATTTAAGATTGTGCCCCTTTAATTCAGG
CCAGCCTTCCTGCTCTGTCCAGTGCTGGTGCCTCAGCGTGCCCAACAGTTTCTGGGTGCTTATCTCTCCTGTCCCCCATG
GGTGAACTTTCCATTAGGTTTTGCACAAGGGCTTATTTGGCACCAACTAAGGGCCAGGCTCTACTCTAGATTCCAGGGG
TCAGCAGAGAGCAAGATAGAAAAAAGTCCCAGCCCTCAGAACCACAGAGGCAGTGATGTGCTCCAGTGACAACACAT
ATTAAGGCCTAGGAACAGGAATGACGGGCGGTGCCCCAGAGGGATTCTTCATGGAGGCACACGCAGACACCTGAGCA
GAGGGAGGGAGAGGCCACTGGGGGAATGGAGTGTTCCAGACAGAGGGAACACCAGTGCCTGACACTGGATAAGCAAT
GTTTGACCCACTTTTCTGTTCTATCCTATGACGAGCACTTACTTAATCATGAAGAGTATACAGAAGTTTACTATTTATTTT
GAATATACAGCTCACTGGCCTTAGGGCACTTGCATTTTGTACAGACACCATCGCAATCCACCCCCAACACTTTCTTTTTT
CCATTTTCTTCGACCAAACATCTGTACCCATCCATAATAAGACTTCCTAAGGCAAGGTAGGAAGCCAGGGGAAATTATG
AGGCATAGCAGAGGAAGGAACCTCTCCAGAGTCTGGCTGAGGCCTCTTTAGCCAGCAGAAAACCGAGAACTCTAACAT
AATTAACATTTGCTTTAAGACCTTTCCCCACTCTTAGCTATGAAGCTGCAGTTTTCTAGGACTCTCGGCTGAAACCCCTT
TAACGGTGAAAGGACATACCCCAAGCCCCCATGGCTCCTGGTTCTATCGTATCACATTGTGACACCACTCAAGGCAACC
CTGGAGCCATCTAGTAATCTCATTGATCAAAGACTATTGAAAAAAAATTTCTGGGGTACTGTGATGTCTGAGAGGGCAG
GGATGCTTGCCACCATTCTTAACGACCTGAGTCTGATGCCCAGAGGAGAGAAAGGACTCCTGCAAGTTGTTCCCTCACC
CCACATATATGCCACAGCACATGTGTGCCAAAAGCCAACACATGCCAGATGCACAAGCACTAAATGAATGTTAAATTA
ATTTTAAAAAAAAATTATTGGGTATTTTCTTTATTTACATTTCAAATGTTATCCCCTTTCCCAGTCCCCTCCCCCGGAAAC
TCCCTATCCCATGCTCCCCAACCCTGCTTCTATGAGGGTGTTCCCCTACCCACCCACCCACTCCCACCTCCCTACCCTCA
AATTCCCCTACACTGGAGTATCCATTGAGTCTTCCCAGTACCAAGGGCCCCTCCTTCCATTGATGCCTGACAAGGTGGG
CCTCGCTTTTATGTGGATGCTAGGAATCCAGACTCGGGTTCTCTGTTACATGTGCGGCTGGAGCCACGGGTTCCTCCATG
TGTACTCCTTGGTTGGTGGCTTAGTCCCTGGGAGCTCTTGGGGTTCTGGTTGGTTGATATTGTTGTTCTTCCTATTGGGTT
GCAAACCCCTTCAGCTCCTTCAGTCCTTTCTCTAACTCCTCCATTGGAGACCCTGTGCTCAGTCCAATGGTTGGCTGAGA
GCACCCACCTCTGTCCTGCAAGTTGTTACCTCACCCCCACATATATGTCACGGCACATGTGTGCCAACGGCCAACATAC
ACATGCAATGGCTCATGAGCGCTAAATGAATGTAAAATTAATTTTTTTCTTAGCAACCATTTGAGATATAACTAGAGAG



   

ACACTACTGCTAGAACCCTTCAGTGTGGCTCTGTCTTTGAGAAGGCCATATCCATGTTCTCAGGCTTGCTTTATTCTTTC
CTGAATGTGTGAGTGCGAGTGTGAGTGTGTGTGTTGTGTGTGTGTGTGCCCCTTTATTGCCGCCACCTTATTTTTCCTTTA
TTTTAATTTTTGATGCCCATGAGTGTTTTGCCTACATGAATGGATGTGCAACACGTGTGCCGATGCCTAAGGAGGCCAC
AAGAGGGCATTGGATCCCATGGGACTGGAGTTACAGACAGTTGTCAGCCACTGTCTGGGTGCTGATAATTGAACCCTG
GTCCTCTGGAAGAGCTGTCAGGACTCTTAACCACTGGGCCATCTCTCAGCTCCTGTCCACCTTATTTAACAGACAAGGC
CTCTCACTGAGCCCAGAGCTCCTCACTTTGACTACGCTGGCTGGTCAGTGAGCATCAGGGAGCCTTCTGTCTCTGCATCC
CCAGAAATGGGCTTAAGGCCACCGGGCCTAGGTTTTACGTGGATGCTAGGAATCCAAACTCGGGCTCTCAAGCCTTTAC
AGCAGGCACATATTGACTGAGCCATCTCCCCAGCCATTTCTATTTTTAATAAACTCCAACTCTGCTGCACACTGACTTGT
CCACTGTTGTTTTCCTGTACTGAAGTCAAGAATTCTGTTTACCTGAAAGGGGTTCCTAGAAGATTAAGGACGCCCCTCA
GGCTACTGAAGGCAGTAGTGTGGAGCTGTGACTCTGTCCCTAGCACCACTTAATACCCTTTCCCTCTCCACAATTCCTGG
CTACCATTATTTTACTTTTTATGTAATAGACGTTGTTATGTTTTGGATTTTGTTTTAGGAAGGTTTCTCTAGAGGGACAGA
GTCAAGGAGATGAAAATTTATATATATGTGAACTTTATTAAGTCAGTTTAAAATAATACCAAGAGCCAAATCACACCCG
AGAAGCTGAGAATCATGTAGTTACATGGTCCTTGAGGCCGAACGCTTCAACAGTTAGGGTAGTCCTACACTGGCTTTCT
CATTGGGTTTGACAACTGGTAAATCTTTTAGTCCATAAAGTAGGGGACCTCAGGAGTTCCAATCTGGCATTGGAGGTCC
AGAATTTTCCTGGAGAGCTGAGAGCTACTTGTTCCTAGTCCATGAGGAAAGTTCAGAAACAGTTCTGCTATTAATGAAG
GAATTATCATCATCATCATCACCACCACCACCATCAGCATCATCATCATCATCATCAGCAGCAGCAGGACAAATCAAGT
CTGAGATATGAGGAAAGGCCAAGAGAGCAAAAGGCAAGATGACCTTCCTTCTGACATACCCTTTTTACAAATTAAAAA
TTTATTTGTTTGTATTCATTTTATGCATATGCCTGTGCTTGACTGCATATATATATGCACCACATGCACACCTGGTGTTGG
AAGGGGTCAGAAGAAAGCATCAGATCCCCTGTAACTAGAGTCATGCAAGACTGTGAGCCACCATGTGGCTGGTGGGAA
CTGAACCCACGTCCTCTGGAAGAGCACCAAATGATTTTATTTAGGTATGCTGAGCATAGCCCCAGCTCCCTGTTGTACT
CCTTGTTCCTTTAGTAAAAATCTGAGCTGCTACCAGAAGGTACCACCCACACTTGGGGTGGGTCTTCTCATGTCAATCA
AACCCATCAGGACAGTTCTTCAATTGAGGCTTCCTACAGGTGATTCTAATTTGTGACAAGTTGCCATTGAAACCAACCA
TGATAGATAAGAAATGTCCCTTCAAAGCTCAGACACTGAAGGTGTGGTCCCCGGTACAGCAGTGTTCAGAGGGGAGGC
ATTTGGGAGGGGATTGGATCATGAGGACTCTGACTTCATCAGTGGACCAATCCGTTCATAGGTAGATTGATAGCTTAAA
GGTCTACTGTGGGGAGATGGAAGCATTAGAATGTGGAACCCAGTCAAAGAAGTAGGTCACTGAGGCATGTCCTTGAAT
GGTACTGTGTCCCTTGCTCTGTGTCCTTTCTCTGTCCCTTCCTGCCCCACCCTGTCTCTTTCTGCTTCCTAGGACTTAAAG
GGTGAGTGGCTTTGCTCCCCTGAAAGCTCCCTGCTCTCCCATTGTCTCAACACAGGCTTAAGACCAAAAGGATGGAATG
ATCACAGACTCAAACCTCTAAATGCAAAGTAAACCTTTCCTCCTCCTCCTCCCCCTCCTCCTCCTCCTCAATTGACTCTT
CAAGTATTATGGTACAGCAATGGAGAGCTAACACAAATGCCACACCAGCTATCTTATTCCATCTTTCAAACACGGATCA
GCAGTAAGTGTCATTATTATGCCCATTGCACAGAGGAGGAGACTGAGGAGTATCCAGGATTGTACAGCTACTCCATAC
ACAGGGGAAGAAGGGTTTAGATGGCGCTTTCTCTGATTTAGGCTTCTGTTCTTACCCAGCTCTCTGGTGGAAATGAAGC
ATTCGGTTCTGCCTAGGGCTTCGTGTGGGTGACAGATGTTGCTAGGAGCATTTGTACAGGGACAGGAAGGGCTTTGCTG
CATCTGGTCCTGTGCACAGTCACCGCTTATATGGAGTAAATAGAATAGTGTTAGGAAGAGTCACCCAGGAGGCACACA
TGACCCAGAGGCAGCGATGCAGCTGCTAACAGAAGGGAAAGGCCAATGTGTGTTAGGAAGGAACTAGACAGGAAGTG
CAAAGCCTGACATACACTCAGGACCAGGGTGGTAATGTGGTACATATGAAGTTGATGTTAAGTGGCTCCATTTATTGCA
CTTGGGACCAGGACAGATGCTGTGTTCCAACAGACAGGTAACTAGAAGAGCTGTTAGCTTCCTGGTTTGGTGGTCTGGC
TGTGGCGTCAGCAAGCGTTGAGTTCCTCTCCCTGTCCTACTGTGTATCACTGACAGGCCAGTGAATTGTCTTACCCGTTC
AAGGATCCTTCCTTTAGAAATGTAAGCACATTAACATTTCAGGGTTGGTGACAGGATCAAAAGGTCTATGCTGTGCCAG
ATGCTCAATATAGATGCTCAACAAATGTTCTTTTCTGATGTGAGTAGAGCGTGAACTTGCATCCGTTAAGGCTAGGAAC
CACGCCTATCTTTTTCTTCCTCACCCTCGTCAGCATCTAACCCGCTTCTCTTCTCTAGTTATGGGCCTCATCTCTGGATTT
GGAGATGCCTGCTACATGGTTTGATGTTCATTCTTGATGAAGTGTGGCCATATTTGGGGGGTATTTGAATTTTGGTGAGA
CTTCCAGGATACTGCCTCCGCTTCAACTCCCACTGTGAAGGCTGAATGTTCAGGGCCTTCACAGCACTTGGGATCAGAG
TACAAGGTTAAAGGGGATGGTCAGAATCCTCCAGGTCTATGGTGTGCAGAGAAGCCTGATCACTTCCTAACAGGGATC
CTTACTCTCCTGGTCATTATTTGGGCACTGATGTCTTCCATAGGTTTCCATTTCCACGGGGGACACGGCACTGGGTTCTG
TAACTTGCAGGGGGAGAGGGTGGGGGGATACTGAATGCCAGACAGTCTTCTCTGATGGCACTAGAGATGCTTCAGTGG
GGGTTGGAATGGCAGAAGTTCTGGAATAGTGGGTGACAGCGGGCTGGGAAAGGTATGCAGTATCCAGGACCCCCTTCT
CTGCTTAGCGGGTGGGTAGCATGTGGTTCATCGGGGGAACTCACATCATCTGCTCTGGGTGGCTGCTTGTATGTTTGGTT
TCTCTTTCGGAAAATGTTCATTTGTGTTACATCTCTTGTGTAGTCATAAAACCTCAGAGCTGGCCACGGAGGTCACATAG
TTGAACTTCCCAGCTTAAGCCCATCTGTCATCCAGCCACCAAGGCAAACAGAAACAGTTCATCTAGGAGACTCTCCAGG
ATATGAAGACACTGCCCCTAGTGCCTTTTTCTGATATTTGCTGCTGTGCTGTGACCTTTCCCTCACTGATAGGCACAGAG
CTCCAAAGGTCTGCATGAAAGCACTTCAGAGGGTGATAAAACCACTCCCCAGCCTTCTCTTCCAGATAGGACGCCAAG
AATTGGAAGCAAAGGTCCTCCTCCCCCTCCTCCTTCCCCCTACCCCTCCTCCTCCCCCTCCCAAGTGCTGGGGATCAAAC
ATGGCTTGTGCATGTTGGGTTCACTCTACCACTAGGCTGTGCGGTGCATACGAAGACTGGATGTTGACATTCAGTGTCC
TCTTGCACTCGGTAGGTTTCTATTGCTGTGAATACCATTGCCAAAAGCAACTTGAGGAACAAAGGATTCATCTCACCTT
ACAGGCTTCAGTCCTGAAAGGAAGTCAGGGAAGGAACTCAGCAGGAACCTGGAGGCAGGAACTGAAGCACAGACCTC
AGAGGAGTGTAGCTTACTGGCTTGCTCCTCATGGGATGCTCAACCTGCTTCCTTATACAACCTAGGACTGCTTGTCTGGA
GGTGACATCCCTTGCATTGGGTAGAACACTTGTATCACATGCAAGAAGTCCTGCATCCAACCTCTAGCAGGGCAAAAA
AGGAGCACAAACAAACACACCAAACTAAACAAAAAGACTGGGGTCTGGAGGAGACTATAGGCTCTGGTTTGCAGATA
CTGCATCGAGTTGATGGAGAAATCACCTGCATCCTTTGGTTCTTGTCATCTTAGGTCCTTGCAAGTGGGGTTGTTTTAGA



   

TCTGGACAGGCCACCCACGTTTTACTCGGCCTATGCAGGCTCTGCCTTTTCCTCAGGGCAGATCAGGATATAACTAACC
ATCCAAAGCCCACTCACTTCTCATTGTAAAACATGGTCTTTATAGACTTTGGGATCCTTACCCAGAATAGTCTGCTCCGT
AAGCCTTTGCGGGGGGGGGGGGGGGGGGGGAGGGGGGGCCTGGAATCCTAAACTGCTGCTATCAGCTGGCATCTTTAG
GCCCGAAAGCAGCCTATTGGTGACTGTCAACAGCCTGGACTGCGTCCTGACCCGTGAGGTATGTTCTCTCTGCAGTAGG
ATTTTTAGAACGCACGACTGCCTGCCAGGGTCCTGGCTAGGCAGTGTTTAGCAAGACTCTTTAAGTTAGGCTACTGGTT
CACTTTTAGCCCTGGGCCAGGCTCTTGCCCCAAAATGTGTGCAGTGTGTCACTGACCCTGACACCAGTTTCCAGGGTCA
TTACAGAGGAGGGCGGCAAGGCACAGAGAAGTGAGGTCAAATCGCTCACAGCTATTGAGTCCTTACAATCAATCTGCA
CACAGCAGCTAGGGCAGCGACCCAGCACTGTGTAAACTGTGGGAGCTCCTACCCCCCACCCCAGGCTGTCCAGCTGGA
GGGCAGTGGGTGTGGATGCATCCTGCCCTGGCTTCCGTGGGTGCACGTGGAGGGGTCCTCCGATCGTCAGTGACTGTCT
CCCAGCTGCCCTGGCCTCCCGGGACGCCAATCCCCAGGCGGCCAGGGGCCTGGCGGGGACGGCGGCGCCTGGCAGCGG
GGGATTTGGGTGCGCTGGCTGGGCCGCCCCGCCGGGGGTGGATCTGGGTCGTCGGCCCGCCCGCCCTCCCGGCATGCCC
TGCTGCTGGCCGCTGCGGGCAGCACTCGGACTTGGCCTTGGGGGGGGATCGCGGGGAGCCGGCGTACCCCGGAGCTGC
AATTGAGGTGGGTGAGCACGCGGGGCGGGTGGCGGGTGGCGGGTGGCGGGAAGGCTCTCTGTGGGCTGCTGGGACACT
GCTTTGTTCTGCCCTGCGGAAACGGAGCAGCGCGCAAGTTGGGGACCAAAGTTGAGCGCGCGTACCAGCCTTCCCTGG
GGGCGGCAGGCGGGCCAAAGAAGGGAGAGAGTTGGATCTTGATGGGTTTAAAATCAAATGGAGGGGAAAGCTAAGAG
GGAGATGGAACGAGAAAGAGAGATGCAGGGAGAGAGGAAAAGTCACGGAGATACAGAGAACACACAAAGAAAGAAA
AGCGCACAAAGGAACGCCCACACCGAGGGATCGCAGAAGGCGGCTGAGGGAAAGTTCAAGAAAGCAAAGACCTCAA
AGAAAGTACTGAAAAAGAGAGAAGAGGAAAGCGGCACTCTCTTGCGGGATGGTGGTGGAGCTTGGAGAAATAGGGGC
GTGGAAGGGAATATGTGGGGAGCCTGGAGAAGGGATACATTGGAGGAAAACATCTAGAGAGGAAGACATAAAAATAA
GGAGGAAAGAAAACGGTTAACATTGCTAGACAGAGAAGGACAGCACAGAGTGTCTAGAGAAACTAAGGCAAACCTGT
TCCCTCCCCTTCCTGCTTTCCCAACAGAGTATAAGATCAAAACAAAACAAAACAAAACAAAATAAAAACCAAAAAACT
CTGTGAGAGAGCAGCGTTTGCAGACTGCTGAGGAGGCTTCCTTGGCAACTTAAGCCAGTAAAGTCCCCACCCTGTTTAC
CCGTTCCTCAAAATTCAGCTCAATTATCCCCAGGTTTGCGAAGGAGGCTTTTCTAGAAAGTGCCATGCAAATTGCAGTC
TCTTTATTACCCAAGCCTGCACATAGCCCACCTACACAGCTGCATCCTTCTTCCCCACCAGTTCATTGTCATGGGGGAGG
GGGATCTGTGTCTTCTGTCTCTAGTCTTCAGAATTCAGTGTTTGCTGTAAGCAGATGGTCAATCTGTGCTCCCCGAGTGA
CCATCAAGAGAGTTTGAATTCTGGGAGACATAAACATCACACATAGACTAAGTACTGTGGCGAGCCAGCCTGGGGTCC
TACAGACTGCTGAGGCATAGCACTCCTTTCTGTAGGTAAAGAAACTAAACCCAGGGAGGGGAGGAAACTTTTTCAAAG
GTATGCCTATGGGAGGTCTGCCCTGAAAGGATGCTGTGAAGACCACTTCTCTGAGAGGCTCTGGCCTGAGTTTAACACA
GCTTGATAGGCTGCGTCACGCTGCAGGAAGTAATGGCTCACGTTCAGGATGGTGGTCCCAAAGGATTGCATCGTGTGAT
GATGTCCTAGCTGGTCTTAGTTTGTCTAAGTTCGGTCTGGGTGTTTGACAATGACCACAATACCTGACAGTGCATTTCTC
AGAACGGAAAAGCATCTTGTTAAGCCATACCTGACTGTTGGTGTGAGAGAAGCTGCCAGATGGTGCTGCACAAGGAAT
ACTCCACTCTGCTTCTAAGTTTTCAACTCTCAAAGTGTCGGTCGGTCACAACCCATCCCAGGGTTCTCACTCTTCCTTAG
AAAGGAAAAGGAAGGTGACTCTTCACTTTGGACCAATGGCTTTCTGATGGCCAGCTATGTAGACCTGGACGAATTCTTT
AACCTCCTGGAAACTCAGTTTCTTCACCATAACATAGAGATGCCCCATACGATCCTTGCTAGGCTCCACCCGGAGTATC
TGACACAGAGGAGCTAGCTCCTGAGTACAACCTTCTTCTGTCCTGGCATTATTTCACTTACATGACTTACAGCATGAAGT
CATCAAGGCAGGTGCAAATGTGTCCTAAGCTTCAAAACTTAGCTCATTCTAACTGGAAAATAACCACTTACCATAATAG
AGAAGGGAAATTCGGGCGTGGTCTAAGATGCCCTTGGGTTTGCAGGGGGATGTGAGGGAGCCTTGCTACCCTTTCCATC
CCCATTGGCCATTTGCAGCAGGTAAGACCCGGCCGCCCCTCCCCACACCTGCCGTATCTTTACCAGGTCTGCTTGACTTT
ATGTTCCCCACAGCTTCCACCTGCTCAGAGGATGTGAGTGGACTGAGGCTGGGAGCCCCTGGAAGCATGGAGACTGTG
GTGATCGTCGCCATAGGTGTGCTGGCCACCATTTTCCTGGCCTCATTTGCTGCTTTGGTGGTGGTCTGTAGGCAGCGTTA
CTGCCGGCCTCGAGACCTACTACAGCGTTATGATTCCAAGTGAGTAGACTGTGATGGGGTGGGGGTGGGGCAGGGAGC
TGGGGGGCTGACAACAGGAAGCCCGAGGGACAGAAGGAATTTGGAGCTGGCCGCTTCTGCCCAACTTATTCTCTCTTA
AGCGGTTCCTGCAGGCCACACTTCATACTATAAAGACTCCAGAGCGTAAGAACATTCCTTAAGCATCCCAGCATCCCGA
GGCACCTCTTTCTCTGTTCATTAGGTCATGGAGAAGTCACTGAACGTGTGCACCTGACACGAAAGCCCTGACTTTGCGA
TGCTAGCTGCCTCATTTGGCAGAGGGATTAGCCAAAGCCCTTACCAGCCAAAACCCTGGGAACGGACATCTGACACTT
AGCCACACACCTAAGCAGCAGGTGTTCCAGATCATGCAGCCCCAGCACAGGGGTGCCTGTCTCCTTGCACAGATTTCTT
CTTCATCATGCGTTGTTGTGTGAAATTGATTTTGTTAAGTAAGACCAGTGTAGGGATTTTGAGCAGAGAGATCCATAAG
GGGTGTTAGCAACCAAACTTAGGTTTCTGGTGTTTACCTTAACTCTGTCAGCATCTCTTGTGAATGCCCATTTATATGTC
CCTGGAAGGCTATGCTTTGCAAAGAATGTTTCTGTAGCTTGGGTTCTACTGAACCCTGCTGTGAAGGTGGACATAGTGT
TTCTCAGAGGGGTGATGCTGTACACACGTTATAGAGCATAGGTAGGCCTGGGTGAACAGTATGTCTTTCCATACTCACA
CAGGTTTGAAGGGAGAAGAAAAGAAGAGCATTTGTTCTGTTTTTTTCCAAGATTGTGTCTCTGTGTATAGCCTTGGCTGT
CCTAGAACTTGTTCTCTAGACCAGGCTGGCCTCGAACTCACATTGAGATCTTCCCGGCTCTGCCTCCCAGGGGCTGGGA
TTACAGGCTGTGCCAACCCCCACCCCACACTCTGGCATCTTTGGAATCGCGCTGACTCTGCCCCTCTCCAGCAGTTCAGC
TTGTTTTGCTTCATTTGCGTGTTGGTCTGCCTTCCTGACCCAGTGTTTAGCTGTGTGCCCTTGTCTTGTGCTGTGGGCACA
TTACAGTTAGATCTGTACCCAGGGCAAGCATTCTGTCCTCTACCTCTGTCACTATAACAGAATCCATAAGATAACTTACT
GTAAAGAGAAAAGGTTCATGGGCTTAGAGATTCTGGGCCATGATCAGGTGGACTTTCTGCGTCTAGAGATCTGATGGC
GCTGCCAGATAGGAGTTCATGGAGAAACAAACTGCCCGGTTCATGGTCAGCATCGCAGAAAAAGAGACAAAGGAGAG
AGCTAGTGTCTCACAGTCCCCTTTAGGGTCCGGACTTAAAGCCTTCCCACTAGGCTGTACCTCTTCAAGGATCCATCTCC
TAATATTGCCATCCAAGGGAACAAGCCGTTAACTCACAGGCCTTTGGGGGCCTTCAAGATCTAAATTATAGCAGTGGCT



   

GCGGTGAGAAGAGGTTCAGTCGGAGTCACTCATCGGAAACTCTTAACGGTGGCTCTCCCTTCCAGGCCCATCGTGGACC
TCATTGGTGCTATGGAGACGCAGTCTGAACCCTCCGAGCTGGAGCTGGATGATGTCGTCATCACCAACCCCCACATCGA
GGCCATCCTGGAGAATGAGGACTGGATCGAAGATGCCTCGTAAGGCCACAGGAAGCTTTCGCTTTCTAGTCCTCTGGGA
TGGCAAAGGGACTTCTGGGTTCCTTCACAGAACACTCCACTGGACACCCAGAGCTCTTCCCCTTCCCCCGTCATGAGGA
ATGTCAGCATGAGGCATGGCCATGTTTGTTCTTGTCCTGTTCCTTTCACTTTGTAGTCTTGAAGACCCAGGCAGTAAGAT
GTGTGGCAGACATCATTATAAAGCACCCCCCGCCCCCGTGAGGTTGGGTCATTCTTGGACTGCCCAAGGATTTTGAGTT
AGCTCCAGGCAGCCTTTGCTTTCAGTGTCTCAACAGGGGCTGTCTGTTTAACAGGACAGTTCTTTGTGAAGTGTGTACCA
CTTCTTTTCATAATCCTTTTATCTTCTTGTTTACTGACACACACTTATATCAGGGTGCTATATACAGGGTGTGGGGCCAG
GCCTTGAAGATGTCAAAATGACAGGAGATAGAACTGTACCAAAGCCAGTGTCATAGAGGTTTTAGGGAGTCTCCGTGT
ATGGCGAGTGGCACAGGGAGTTAGCAGGGTTCAGATCTGCCTGGGGTAAGAAGATCAAGGTAGCTTTGAGGAAACATA
TCCCAAAGGGGTGCATTTGAAGAAATGTTTAAAATTGTGCTTGTGCTTCATGTTGACATTTTCATACATGTTTATCATGT
ATTTTAACCACACTCCCTCCCCATTACCATCTCCCATCCACCTCCTACTTCTATAATACCCTTCTCTCCCTAAGTAGTCTA
CTTCTATCTTTTTCTTTTATGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGA
AAGAGAGACAGACAGACAGACAGACAGAGACAGAACGAGCCCCATTTAATTTAACTAGGATTGCTTATAGGAGCCTG
GCCATCCCAATAGTAGCCACACAACTAGCTAAGAAAATGCCTCTCCTTTTCCTTTACTTAACAACCATTAACTACTTATA
AGCCCTTATGGAGCATGGGGCCTCATAAACCCCTCCCCTGAGTGGGTGCTTTTTGACTTGGGTTTGCAAAGGGGAACTC
ACCAGGCTGAGTCTAAGGAAAAGGACATGTTGGACATGCGGAGACATCAAACGTTGAACTTGGCAGGTGGTGACAGA
GCTGGCTGGAGGAGTGGGTCGGCTGTGTATGCTATAGCACTGGGGAATTCTGTGTGGAGGCGTTGTCTGCTGAGGCAAT
CTGGTGCCGGCTGAAGGACAGAGGGGGGAGCTGGATGGAGATGGGCACTTCAGAACAGTACTGATAACTTTCCTCTTG
TCTCCCCAGGGGCCTCATGTCCCACTGCATCGCCATCTTGAAGGTAATATTCAGATCTCCCTGTGAGGTCATGGGCAGTT
GTGGGAGCGCCTCCAGTATACATGGAGCACTGCAGGTGTACATGGAGTTGACCTTGCAATGGTCCCTTGTTAGCCTCAT
GCTATATTTCTTCTGTCTGCTGCCATCTCTCCCTATCGGGTCTGTTTTACATTATCATTATAAACATCCTCTTTAGGCTTTT
CCCCAGTCTAGTCATCTTAACACAGTGACTTATGGAAAGGACGGCTTGGGGGTCTCCAGTGATAATTTTCCAACCATGG
AGAAGGCTGGGTGTCTGAGACCATGGAGCTGCAGCAGCAAGGGCCTCCCTGGGATCCTTTATGAATTCTGAGCTCAGTC
CAGGGAACACAGCCTGTACTTAGGTTTCAGTTACTACAGGGTTCCCTTTGGCTTCCTTGGTGACAATAGTCAGACAAAC
AGGACAATCAGAGTTACCAAAAACCCAAATTACAAGCTCTTCCACTTGGAGGCAGACTTTGGTCTTGGAAGGCTTGGA
AGATCACATCCAAGTTCCACTGTTTCCAGCCGCATGGTTCTTGCGTTCGTTTCTCAACTCTCGCCTGATATCGTCTCTCCT
AATAGAATAATAACAACATGCAAATACTTAACAAAATGCAAATATGAGCTTCTGCACATCAGCGACCTTATCTCTTTGT
CTACTAATTATTCAGTATTTCAAAAGAGACAACTCGCTCTTTTCTCTAAGGTCACTCCATACAGGATATTAAAAAACCCT
GTATTTGCTTCTTCTTTGGCTATCTCTGTAGAAAACGGTGGCCTCAGAATCAGGAAGTTCCTTGGATGTATAAATATGGC
TACACATACAAATATGGTTATAGGCAAAGGTAGCTAGGTTCACAGATTGGAGCAGGAAGCCATATTACATTTACCTTTG
TCCAGACATGATATGTCCTGGGCCTTGTTTTTCTCCTGTCCTTTTTCATCAAAGGGGGAGGGCCCTTCTTCTTGGATTGG
GGAGCTCAGATAAAGAAAAGGGCTTCTGAGCTTCCTCTTGAGACCCCAGGATGCCTTTGCTCCCCATTCTCCCCTGTGG
TGGGAGAGTGGAGAGCGTGGATCTTCCTCCTCAGTGGCCTCTTGACCACTCTTCTTCCTGCTTCCTAGCCTCGAGTACCA
GCAGGTAACGGGGCTTCTTTGCAGGGATAGAGGCATGCTTGGTTTTAGCATAAGGGAATACAGAAAAGAACCACACGC
CTTGGAGCTGGCCAGTGGTGCGGGAGGAAGAGGAAGAAGCCCACGTGTTGCCATTTTGCCTTTGCCCTGCTTTTTCCAG
GGCCCTTTTTATCATCACCTGGAAAAACGTACAAATAACCCACAACCCTCAAAAACTGTCAGCATAGTTGTCTTTATTG
GAGAATGTGCCTAAAGAAAAACAGTTGCCCTTTGTCCAGCCACATTTCTGTGAGCACCCCACTGGAGATATTAGCCATT
TAGAAGTCTAAACCATGAAGTAATAGAAAGTTTCTCCCCCAAGTCAAGGTGGTAAAATTGGAGCGCGTGATTTTTCTTA
GATGGATTATTCCAGCTTAGTCCTCTTTGAGCTGAAGGTCTGTCCTTGATCTCAGAGCCCTTCCCCCTACAGCTTCCACC
CAGGCTATTGGCTTTTGCCTCTTTCCACCCCATTTCCTCTCATCACTAGGGTAGGAGCCAGTTTACCAGCGGTGCCCAGG
TTGGGGCCGTGTTCATCTTTTTCAGGGTGCCAGAGCCCTTGGTGTGGGGTTGGGGAGCCAGGTCACCCACATCACATCT
TGTCTCCTTGTTATATTAGATTTGTCACACTCTGACAGAAAAACTCGTTGCCATGACAATGGGTTCTGGGGCCAAGATG
AAGACGTCAGCAAGTGTCAGTGACATCATTGTGGTGGCCAAACGGATTAGCCCCAGGTGAGTGGTCAGTGGATGTGAG
GTCCCACAACGCCACAGGGGAAACTGGGGTAGCCAGCAAGGCCAAGTACTGCTTTAAACAGTAGGTCTGCAGTCTCAG
TTATCCGAACCCCCAGTGCATACAGAACTGCCTCCCGTGGGTATTCCTAAGCTGAGGTGGTCACTCATCATTTCTCTTGC
CAGCATAAGCCCTTTAACAGCTCGGTATAACTGGGCTGACAGAGCCTGCACTCAACAGTGACAGCTCCTACCCTTACCG
GTCAGCCTCCCTTACCCTGCTACGAAGTGGCTGTCAGCAGGCGCAGTTCCCACTGGCTCCTATGTTATAGCTTCATAGA
CTTTTCAGCCAGGCCCTTAGGTCCAACCCTATAAGTATACTGGGGACTGGTTTGAGAGATAGATACCTTTCTTCCATGGT
GGCTCTCATTCACTGCTTGATTCCCATCCTAGCACTGGGTGGGAAGGGAAGCCACAGCACATTCAGACCTCCTGAATTC
CTGGCTGTCTGCAAAATCCCCTGTGGGAGGTACCCGGCAGGGCCTCAGTCAACAACTACACCCCCTCAGTTGGACTGGA
TTTTGCAAAGAAAAATAAGGCCCTTTTCTTAGAGCAAAAGGACCTGCTAAATGCATGCTGCCACCTGGTGGCTGGTATG
TGGATTGGCTATCAAATGACGGGATTCCAGGAAAGTGTTCTTATCAAGTCACCTGACCCCTCTGCCTGGAATGGCCTCC
GCTGTGCATTCCTGGTGTCTGGGTTAAGTCACAAGCAACCAGGCTTTTCTGTCTCAAGAATAACCTAGTGGGGCTCAGG
AGGAGCCATGTGGCGAATCCTCTGGGAAATACAAGACTTGGAGTACTTGAACTCTGTCTAGGTAGTCAGTGAGTGGAG
ACGCTGAGAGGGAGGATGCAGGCCGGAATAGCTCCTGGCTCTGGAGTTCCCCCATGGGTGTAAATATCTGGTTAGCAT
CAGCGGCTTCATGAGACACGCCCACCCTCCCAGGCTCCAGCTTGTGCCAGGCGTTGCCGCTACTCTCCCACCATATTTA
GACCGTGCAGTGCCCCTATCTCCTGGGCCCCTTCCTTGTGCATTTTGTTACTCTTGAGATCCGCCCCGAGGTGCAGGTTA
TAAGTAGGGTGTTAGGGTGCTGATTTCTGAGAGGGGACAGGGTTTTTAACAGTGTGCCAAGGTGAGAGTGTGGCATTGT



   

CAGGAGGGCAGAGCTCTCTGCAGAGTGCCCTGGACAACCTCACTCATGTTTCTTGCCAGAATCCTCTTGTTTTCTTCATT
TGGCCTCATGAGTTCGCCCTCTGGCTGATATTTGTCCCCATGTCCTTCCTGTTTAATTTTCTCCATCTGTCACGATGATGA
TTTATTATTTCAGGGAGAGCAGTTTCTGCCTTGGGCTCTGCAGAGGGGGAAGGGGCTAGTTGGGTGGGACAGACACAT
GCTGAAGACCGCCGTGCTCACCAGCTCCTCCGGCCTGAGAGTGAGGGCTGTGTATTTTTCTTAGTGCTTTTAGAAATCA
AATTATACAGTTTTTTTTCTTTGTACCAAGTGATCATGGGAGCAAAATCTTGTACCCCACAAATCAGAACAGGTAGGAA
TGTAACTTAAAATATTAGCCATGGACTGACTATCCAGGACGGAAAACACACACACATACACACAGTGGAGAGGTTTGA
ACTCAAATTAAGAGGTGAAGTGACTTTTTTGGGGGGGGTAGTGTTCTATATCACTGTATTTGTATCTTTAAAAAAACCC
ACAAAAGTAATAAATGCTTATAAAAGTTAAACTACTTCAGGAATAGATTATCTGAAAAGTGAGGTGCTCCCTAATTCCA
CCCCCTCCCAATTTGGGGAGATTGGCCACCATAAGTGGCAAGCATCCCCTTAGACGTCCCCTCTTGCATTTCATAGCTTT
AGTTTACTGTTTATATATATACACATATATATACATATACACATACACACACACACACACACACACATATATATATGTT
AAAGGGTACAGCATGCTCATGCTTGGTAGTAACCTTTTCAGTGTCGTAGTTATCCTCAGCATCGCTCCCTATGTGTGACC
TCACACATTTTAACCATTGGGATGAAAACAAAAACAGAGAGCAGGGATATTCCCCAAGTAGAATCTGAAGTCTTTCTGT
TAGACTCCACTGGGTATGCAGAAGCAGGTAGAGAAAGGACTCCTAAAGGTGGGTGTGTAACAGCACCAGAGAAGTCTG
GAGTGACAACAGCAAGGAAGGAGGAGGAAAAGGGACTAGGAAAATGCTCACAATTGTCCCATTGCCTCCCCTCAGAG
TGGACGACGTCGTGAAGTCAATGTACCCTCCACTGGACCCCAAGCTCCTGGATGCACGGTGAGAGGGAGGAAGTGTGA
CTCATCTTGTCTCACTTCAGGGTCGCTATTATCAACCATGTCAGGTGGGCTGCTTGGGTTATGAAGAGAGGATGTTTTTC
CAGATTTCCAACCACCCCTGGCTCTGGGTGAGCCATTCAGTGAGCTGAGCCTGGCAGGTGATAGAGCCCAATCTTCCTC
CTGAATCCCTAAGAGGAAGGTGCCAGCCATGTGTCAGCCTTGGCTCTGCAGGCTTAACTATGCTAACTGGGCCTCCCTG
CCCTCCACGCCCCATTCCTTCCTCTGATCTTTGGACTTACCCAGGTGCCACACCTTGCTGGAAGCACTGCCCAGTGGGGC
TGTGGTGAGGTGAACCCAGCAATGAGAACATGTAATACCTCAGCCACAGTGGAAGACACTCCCCATCAGGTGTTTCGG
GAACCCCTCCTCCTCCACTCCCCAGAATGTACTCAGCCCTATCGAATGTAAACCCATAAAATACCTACCTGCTGTCTCC
ATTTGATTGGTGAGGCTCCCACTGACATGTTGTGTAATGGTTGCCAGGTGGCGAGTAAGTCATGACACGTTTCTCTGCC
CACTCTTAGTGTTGTTCAGCTTTTCCCATGGGTTAGTAATTGGTAATGGAGCCCTGAATACATCTAGCACCATATAAAAT
CATTTCAGAGTGAATCTTTCAACAAAAAAAAAACCCCAGATCAAATAAAAAAAAAAAAAAAAAACCAACAAAAACCA
AAGAAACAACAACAAAACCTTCCTTCTCAATTTGATTTTCAATTACATTTTCTTTAGCGTTGAATAAGCCAGCCCCAGGC
TTATTGATTTGTGATCAATAAGGGATGCTCACTGAAGAGGGATATATAGCCCATCTTTAAGTGGGCTGCAGTTAGAGAT
CTGCTCATCCAATTGACCACATCCAAACTGTTTCATAAAACACCCTTCTGGGAGCTGTTAATGGGTGTGTTGCAGAAAG
CCTCTTCTACTACCCGAAAAGCTCCCGTTTCCCCATGGAGTTATGTTAATCTCATCAAAGGCTCTGAGACCTTCTGTTTA
AAGCCAGCCATCCCCCTATGTGTGGCTCCATTGTGTTAAGTAACTGCTCACCTTCCAGGGAAGGGTCTCCGGTTTGGGG
AACACTAACCTAGAGTGTGTACTCATTTGGACTTCTGTGCAAAGTTCCCCACTTTCTACAGAGTCTGATCTCTTCCTCCC
CCCCCCCCCCCCAGGACAACCGCCCTGCTGCTGTCCGTTAGTCACTTGGTGCTAGTGACCAGGAACGCCTGCCATCTAA
CCGGGGGCCTGGACTGGATTGACCAATCACTGTCTGCCGCTGAGGAGCACCTGGAAGTCCTTCGAGAGGCAGCCCTGG
CTTCTGAGCCAGATAAAAGCCTCCCCAACCCTGAGGGCTTCCTGCAGGAACAGTCGGCCATTTAATCATCTCCGAGGCC
CCATTTCCGCCCCTGGGCGAGCCTTCTACTTCCTGTAGATTTAGTTGTTCTCTAGAGCTCTGTCGGCCAGCCCTGGGTGC
AGGGTAAAGCCGAGAGCCTCACGCTGGACAGGCTCTGCTGCAATGGCAAACAGTGGCTGGAGAGTGGCAGTGTAATCC
CACAGTTAGGGGAGACGCTGTGTACCTCTACAGCAGAGCGCAGAAAGCTGCCGGGCTCGCTGCTACATTTAGTTCATTT
AATGTTTCCAAGAAAATCGAGTTGCCCTCTAAGAATTGAGAGACTTCATATCAAATTAGAATTTCCGGCTTCTGAAAAT
CAAGGCGTGGCAACATGGACAATCAGAACTAAGTGGCTAGGTCGAGATAGTCTCTTCGGGTGACCCTTGTGCTCCCCTT
GCTAATTTGTTTGTGTTCAGTGCTTTGGTTCCTGAAGCATCAGAGCTCCCCACCCCCACCCCGCTTCCCATGTATCTTCC
GCTTTCCCATTTGTGTTAGAAGCTGAGGAAATGCGAAGTCAATTGTTTCCTTTTTATCACTATGCCTGCAATTTCGCTTT
ACAACCACCAGGCGAATAGTAAACTTGTTCTTCTGTTTTCCTCAAGTGTGTAGTTACCGAGTCAAGTGTATTTGTTGGGT
ATGCGGTGGAATGTGTAAGAACTGAGGACGGATGGAAAGGGCCCAAGAATCCTGAAGGTGCTCTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTCTGTGTGTGTGTTTGTCTGTCTGTCTGTCTGTCTGTGTGTGTCTGTGTGCATGTGTCCTTTATT
TCTGGAATCTGTCTTGCAAATACAAAAAAGAAAGGTTCATTTTTTTATTGTTTGGTTTCTGTTTTTTTTTAATTTTAAATA
TTTATTTATTTCATGTATATGAGTACACTGTCACTGTCTTCAGGCACACAAGAAGAGAGAATCCCTGGGCTGGAGAGAT
GGCTCAGTGGTTAAAAGCCACTGACTGCTCTTCCAGAGGTCCTGAGTTCAACTCCCTGCAACCACATGGTGGCTCAAAA
TCATCTGTAACTGGATCTGATGCCCTCTTATAGTGTGTCTGAAGACAGCTACAGTGTACTCATGTCCATGAAATAAATAT
ATAATTCTTAAAAAAAAAAAGGGGCATCCCATTACAGAGGGTTGTTTGCCACCATATGGTTGTTGGGAATTGAACTCAG
GACCTCTGGAAGAGCAGTTGGTGCTCTTAACCACTGAGCCACCTCTCCAGTCTCTTCTGCAGAGATCTTGTCCTCACCCT
GACCCTTGACTGCCATCATCAATTGTTTCTGTGACCTGGGCTCCAGGCTCCATCCAATGGTCTCAACAGGACTTCAAAG
CATGTCTACTAGTTTGAAGGTTTCCTCAGGTTTGGCAGGAACCATGTGGACAAAAGTCTTGCAGAGATAGCACCCTTGG
GCAGTCTAGTGACCAGATTCACAGCCTCTGAGTTTTTGGGATTAGGCACGTAGACTTCTTTCGTGTAGCAGACTATCCCC
TCCTCCAGGGCATACAGGCACTTGTTCCTCCCAAGTCCCACATGAGCGCCTGGGTGTCACCTAAACTGATGCTAAGTGC
CAAGGATGTTGCCAGCATGAACGTAGTGACCTTCCATTTTCTTGATGCCATAGTGATTTCCCACCAAGGTTCTTAGAGCT
GCCACCTGTCTTCTTGGATGCGTGTCTGACAGCAAGTGCTGTAGGTGCTGTGGGACTCAGAAGGGCTGTCACTGCTGCC
CGAGTCCTCAGCATAAGCACTGCCCTGGCCACCACTGCCATATTTGCCTCACATTCCTTGTCTTCTAAATTGTAGCCTTG
AATTTGAGATCCTCCTGCCTCAGCTTCCACAGTGCTGGGATCACTGGCATCTAATACCACCCTCACTGATAATGGGCAC
TTCTCTGACCTGAGAACTCAGTGGGACCCAGCTCGAGGCCCCATACTCCAGATCTTGTCATTCCCATCCCATTCATGTAG
GGGAGCCTGAAGGATCTTCTTTCCACAGGCCTGGATGTTGGGACTGGCTTGCTGTTGTCTGGGTCCTATCTCTGTCATTA



   

AGCATGGTTGGAGCTACCTCTGACCTCAGTTCCATTTTCTCTGCTAAAACTCAAGTCAGCAGGCTCTTTAGTTTGATATT
GAGGTACCAGGAACTCAGTCCTTAGGCCAGGATCTTGTTTGTCTGTGATTGGCATATTTCATTCTCTCCTGGCAAGAAG
GCAGCTCTGACCAGAACTGTATGTACCCCTTTCAGACTGCAGGCTGGATTCCAGGGGAAACTTGTTAAATGTCTCCTTC
CATCAGTCCTAAAAGTGTGTTATGCTGTTACCTCCTGCCCTGCTGGAAGCCGTGACTGGGAAACGTCCAAGAAAACAAA
AACAAACAAACAAAAACCCCATTCTGCCTTTTTTACTTAAGGTCTCCACGGACAGTTCTCAGGGCCTGACTTTTGTCTCT
GTTCTTCCTCTTTTAAGATCCGGTAGCATCACTGGACATCTGAGGTCGCAGTGGCTGCTACTGTGGTAAATGTCCTCTGG
ATCTGAACCCTTGTCCTGAGCTCGAGAGAAGCAAGTCTAAATTGGGATCTCAGTTGTCATTTACTCCGGGTGGAGGATG
GGGGTGGGGTGCTCAGAGTTCTTTAAGGTAATATCTGCCATTGCTTACCTTTCCTGAGCCTGGGAGGCCTCCCACCCATC
CTGGTATACCCTCTGTCAGGAGGACAGATTGCTCAGGACCTGAGGAGTGTCTGGGGTTGGGGGAGAAGAAAGGAGAGA
GGAAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGAGAGTGGGGGAGGGAATTCGTGCATGCACAGGCATGTGT
GATATTACACAGGCCAGCTTTCCCAGTGCTGTGCAAAGGAAAAGCCTCTAGACAATGGCCACTGTATACAGGACCCA 
 

Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCATGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAG
AGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCT
ATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATT
CCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTT
CTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCC
AAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAA
GAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTG
ATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGA
CGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTG
GGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCC
CGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGG
TGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTA
CGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGT
TGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACT
CGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAG
CGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCA
GGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCAT
GTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACT
ACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTAT
CGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAAT
CCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGG
TTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCAC
GAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAAC
TTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGT
GGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGAT
GAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATC
AGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGC
GGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCT
GTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACG
CGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGT
CTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGC
GATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAA
GCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTC
ATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATG
TCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAG
TACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGG
AAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGA
GCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTG
CTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGAC
CCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGAT
ACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAA
ACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCG
CGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTAT
CCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAG
CGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACAT



   

CAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAA
TATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCC
GGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAA
GGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGG
GAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCC
GCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTT
ATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCA
GTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTT
TGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTC
TTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGC
GTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCT
CCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCC
GGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGG
CAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGG
ACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCAT
GGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA
GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC
ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC
GGTACCCAATTCGCCCTATAG 
 

Targeted Locus: 
 
CTGTAACTAGAGTCATGCAAGACTGTGAGCCACCATGTGGCTGGTGGGAACTGAACCCACGTCCTCTGGAAGAGCACC
AAATGATTTTATTTAGGTATGCTGAGCATAGCCCCAGCTCCCTGTTGTACTCCTTGTTCCTTTAGTAAAAATCTGAGCTG
CTACCAGAAGGTACCACCCACACTTGGGGTGGGTCTTCTCATGTCAATCAAACCCATCAGGACAGTTCTTCAATTGAGG
CTTCCTACAGGTGATTCTAATTTGTGACAAGTTGCCATTGAAACCAACCATGATAGATAAGAAATGTCCCTTCAAAGCT
CAGACACTGAAGGTGTGGTCCCCGGTACAGCAGTGTTCAGAGGGGAGGCATTTGGGAGGGGATTGGATCATGAGGACT
CTGACTTCATCAGTGGACCAATCCGTTCATAGGTAGATTGATAGCTTAAAGGTCTACTGTGGGGAGATGGAAGCATTAG
AATGTGGAACCCAGTCAAAGAAGTAGGTCACTGAGGCATGTCCTTGAATGGTACTGTGTCCCTTGCTCTGTGTCCTTTCT
CTGTCCCTTCCTGCCCCACCCTGTCTCTTTCTGCTTCCTAGGACTTAAAGGGTGAGTGGCTTTGCTCCCCTGAAAGCTCC
CTGCTCTCCCATTGTCTCAACACAGGCTTAAGACCAAAAGGATGGAATGATCACAGACTCAAACCTCTAAATGCAAAGT
AAACCTTTCCTCCTCCTCCTCCCCCTCCTCCTCCTCCTCAATTGACTCTTCAAGTATTATGGTACAGCAATGGAGAGCTA
ACACAAATGCCACACCAGCTATCTTATTCCATCTTTCAAACACGGATCAGCAGTAAGTGTCATTATTATGCCCATTGCA
CAGAGGAGGAGACTGAGGAGTATCCAGGATTGTACAGCTACTCCATACACAGGGGAAGAAGGGTTTAGATGGCGCTTT
CTCTGATTTAGGCTTCTGTTCTTACCCAGCTCTCTGGTGGAAATGAAGCATTCGGTTCTGCCTAGGGCTTCGTGTGGGTG
ACAGATGTTGCTAGGAGCATTTGTACAGGGACAGGAAGGGCTTTGCTGCATCTGGTCCTGTGCACAGTCACCGCTTATA
TGGAGTAAATAGAATAGTGTTAGGAAGAGTCACCCAGGAGGCACACATGACCCAGAGGCAGCGATGCAGCTGCTAAC
AGAAGGGAAAGGCCAATGTGTGTTAGGAAGGAACTAGACAGGAAGTGCAAAGCCTGACATACACTCAGGACCAGGGT
GGTAATGTGGTACATATGAAGTTGATGTTAAGTGGCTCCATTTATTGCACTTGGGACCAGGACAGATGCTGTGTTCCAA
CAGACAGGTAACTAGAAGAGCTGTTAGCTTCCTGGTTTGGTGGTCTGGCTGTGGCGTCAGCAAGCGTTGAGTTCCTCTC
CCTGTCCTACTGTGTATCACTGACAGGCCAGTGAATTGTCTTACCCGTTCAAGGATCCTTCCTTTAGAAATGTAAGCACA
TTAACATTTCAGGGTTGGTGACAGGATCAAAAGGTCTATGCTGTGCCAGATGCTCAATATAGATGCTCAACAAATGTTC
TTTTCTGATGTGAGTAGAGCGTGAACTTGCATCCGTTAAGGCTAGGAACCACGCCTATCTTTTTCTTCCTCACCCTCGTC
AGCATCTAACCCGCTTCTCTTCTCTAGTTATGGGCCTCATCTCTGGATTTGGAGATGCCTGCTACATGGTTTGATGTTCA
TTCTTGATGAAGTGTGGCCATATTTGGGGGGTATTTGAATTTTGGTGAGACTTCCAGGATACTGCCTCCGCTTCAACTCC
CACTGTGAAGGCTGAATGTTCAGGGCCTTCACAGCACTTGGGATCAGAGTACAAGGTTAAAGGGGATGGTCAGAATCC
TCCAGGTCTATGGTGTGCAGAGAAGCCTGATCACTTCCTAACAGGGATCCTTACTCTCCTGGTCATTATTTGGGCACTGA
TGTCTTCCATAGGTTTCCATTTCCACGGGGGACACGGCACTGGGTTCTGTAACTTGCAGGGGGAGAGGGTGGGGGGATA
CTGAATGCCAGACAGTCTTCTCTGATGGCACTAGAGATGCTTCAGTGGGGGTTGGAATGGCAGAAGTTCTGGAATAGTG
GGTGACAGCGGGCTGGGAAAGGTATGCAGTATCCAGGACCCCCTTCTCTGCTTAGCGGGTGGGTAGCATGTGGTTCATC
GGGGGAACTCACATCATCTGCTCTGGGTGGCTGCTTGTATGTTTGGTTTCTCTTTCGGAAAATGTTCATTTGTGTTACAT
CTCTTGTGTAGTCATAAAACCTCAGAGCTGGCCACGGAGGTCACATAGTTGAACTTCCCAGCTTAAGCCCATCTGTCAT
CCAGCCACCAAGGCAAACAGAAACAGTTCATCTAGGAGACTCTCCAGGATATGAAGACACTGCCCCTAGTGCCTTTTTC
TGATATTTGCTGCTGTGCTGTGACCTTTCCCTCACTGATAGGCACAGAGCTCCAAAGGTCTGCATGAAAGCACTTCAGA
GGGTGATAAAACCACTCCCCAGCCTTCTCTTCCAGATAGGACGCCAAGAATTGGAAGCAAAGGTCCTCCTCCCCCTCCT



   

CCTTCCCCCTACCCCTCCTCCTCCCCCTCCCAAGTGCTGGGGATCAAACATGGCTTGTGCATGTTGGGTTCACTCTACCA
CTAGGCTGTGCGGTGCATACGAAGACTGGATGTTGACATTCAGTGTCCTCTTGCACTCGGTAGGTTTCTATTGCTGTGAA
TACCATTGCCAAAAGCAACTTGAGGAACAAAGGATTCATCTCACCTTACAGGCTTCAGTCCTGAAAGGAAGTCAGGGA
AGGAACTCAGCAGGAACCTGGAGGCAGGAACTGAAGCACAGACCTCAGAGGAGTGTAGCTTACTGGCTTGCTCCTCAT
GGGATGCTCAACCTGCTTCCTTATACAACCTAGGACTGCTTGTCTGGAGGTGACATCCCTTGCATTGGGTAGAACACTT
GTATCACATGCAAGAAGTCCTGCATCCAACCTCTAGCAGGGCAAAAAAGGAGCACAAACAAACACACCAAACTAAAC
AAAAAGACTGGGGTCTGGAGGAGACTATAGGCTCTGGTTTGCAGATACTGCATCGAGTTGATGGAGAAATCACCTGCA
TCCTTTGGTTCTTGTCATCTTAGGTCCTTGCAAGTGGGGTTGTTTTAGATCTGGACAGGCCACCCACGTTTTACTCGGCC
TATGCAGGCTCTGCCTTTTCCTCAGGGCAGATCAGGATATAACTAACCATCCAAAGCCCACTCACTTCTCATTGTAAAA
CATGGTCTTTATAGACTTTGGGATCCTTACCCAGAATAGTCTGCTCCGTAAGCCTTTGCGGGGGGGGGGGGGGGGGGGG
AGGGGGGGCCTGGAATCCTAAACTGCTGCTATCAGCTGGCATCTTTAGGCCCGAAAGCAGCCTATTGGTGACTGTCAAC
AGCCTGGACTGCGTCCTGACCCGTGAGGTATGTTCTCTCTGCAGTAGGATTTTTAGAACGCACGACTGCCTGCCAGGGT
CCTGGCTAGGCAGTGTTTAGCAAGACTCTTTAAGTTAGGCTACTGGTTCACTTTTAGCCCTGGGCCAGGCTCTTGCCCCA
AAATGTGTGCAGTGTGTCACTGACCCTGACACCAGTTTCCAGGGTCATTACAGAGGAGGGCGGCAAGGCACAGAGAAG
TGAGGTCAAATCGCTCACAGCTATTGAGTCCTTACAATCAATCTGCACACAGCAGCTAGGGCAGCGACCCAGCACTGT
GTAAACTGTGGGAGCTCCTACCCCCCACCCCAGGCTGTCCAGCTGGAGGGCAGTGGGTGTGGATGCATCCTGCCCTGGC
TTCCGTGGGTGCACGTGGAGGGGTCCTCCGATCGTCAGTGACTGTCTCCCAGCTGCCCTGGCCTCCCGGGACGCCAATC
CCCAGGCGGCCAGGGGCCTGGCGGGGACGGCGGCGCCTGGCAGCGGGGGATTTGGGTGCGCTGGCTGGGCCGCCCCG
CCGGGGGTGGATCTGGGTCGTCGGCCCGCCCGCCCTCCCGGCATGCCCTGCTGCTGGCCGCTGCGGGCAGCACTCGGAC
TTGGCCTTGGGGGGGGATCGCGGGGAGCCGGCGTACCCCGGAGCTGCAATTGAGGTGGGTGAGCACGCGGGGCGGGT
GGCGGGTGGCGGGTGGCGGGAAGGCTCTCTGTGGGCTGCTGGGACACTGCTTTGTTCTGCCCTGCGGAAACGGAGCAG
CGCGCAAGTTGGGGACCAAAGTTGAGCGCGCGTACCAGCCTTCCCTGGGGGCGGCAGGCGGGCCAAAGAAGGGAGAG
AGTTGGATCTTGATGGGTTTAAAATCAAATGGAGGGGAAAGCTAAGAGGGAGATGGAACGAGAAAGAGAGATGCAGG
GAGAGAGGAAAAGTCACGGAGATACAGAGAACACACAAAGAAAGAAAAGCGCACAAAGGAACGCCCACACCGAGGG
ATCGCAGAAGGCGGCTGAGGGAAAGTTCAAGAAAGCAAAGACCTCAAAGAAAGTACTGAAAAAGAGAGAAGAGGAA
AGCGGCACTCTCTTGCGGGATGGTGGTGGAGCTTGGAGAAATAGGGGCGTGGAAGGGAATATGTGGGGAGCCTGGAG
AAGGGATACATTGGAGGAAAACATCTAGAGAGGAAGACATAAAAATAAGGAGGAAAGAAAACGGTTAACATTGCTAG
ACAGAGAAGGACAGCACAGAGTGTCTAGAGAAACTAAGGCAAACCTGTTCCCTCCCCTTCCTGCTTTCCCAACAGAGT
ATAAGATCAAAACAAAACAAAACAAAACAAAATAAAAACCAAAAAACTCTGTGAGAGAGCAGCGTTTGCAGACTGCT
GAGGAGGCTTCCTTGGCAACTTAAGCCAGTAAAGTCCCCACCCTGTTTACCCGTTCCTCAAAATTCAGCTCAATTATCC
CCAGGTTTGCGAAGGAGGCTTTTCTAGAAAGTGCCATGCAAATTGCAGTCTCTTTATTACCCAAGCCTGCACATAGCCC
ACCTACACAGCTGCATCCTTCTTCCCCACCAGTTCATTGTCATGGGGGAGGGGGATCTGTGTCTTCTGTCTCTAGTCTTC
AGAATTCAGTGTTTGCTGTAAGCAGATGGTCAATCTGTGCTCCCCGAGTGACCATCAAGAGAGTTTGAATTCTGGGAGA
CATAAACATCACACATAGACTAAGTACTGTGGCGAGCCAGCCTGGGGTCCTACAGACTGCTGAGGCATAGCACTCCTTT
CTGTAGGTAAAGAAACTAAACCCAGGGAGGGGAGGAAACTTTTTCAAAGGTATGCCTATGGGAGGTCTGCCCTGAAAG
GATGCTGTGAAGACCACTTCTCTGAGAGGCTCTGGCCTGAGTTTAACACAGCTTGATAGGCTGCGTCACGCTGCAGGAA
GTAATGGCTCACGTTCAGGATGGTGGTCCCAAAGGATTGCATCGTGTGATGATGTCCTAGCTGGTCTTAGTTTGTCTAA
GTTCGGTCTGGGTGTTTGACAATGACCACAATACCTGACAGTGCATTTCTCAGAACGGAAAAGCATCTTGTTAAGCCAT
ACCTGACTGTTGGTGTGAGAGAAGCTGCCAGATGGTGCTGCACAAGGAATACTCCACTCTGCTTCTAAGTTTTCAACTC
TCAAAGTGTCGGTCGGTCACAACCCATCCCAGGGTTCTCACTCTTCCTTAGAAAGGAAAAGGAAGGTGACTCTTCACTT
TGGACCAATGGCTTTCTGATGGCCAGCTATGTAGACCTGGACGAATTCTTTAACCTCCTGGAAACTCAGTTTCTTCACCA
TAACATAGAGATGCCCCATACGATCCTTGCTAGGCTCCACCCGGAGTATCTGACACAGAGGAGCTAGCTCCTGAGTAC
AACCTTCTTCTGTCCTGGCATTATTTCACTTACATGACTTACAGCATGAAGTCATCAAGGCAGGTGCAAATGTGTCCTAA
GCTTCAAAACTTAGCTCATTCTAACTGGAAAATAACCACTTACCATAATAGAGAAGGGAAATTCGGGCGTGGTCTAAG
ATGCCCTTGGGTTTGCAGGGGGATGTGAGGGAGCCTTGCTACCCTTTCCATCCCCATTGGCCATTTGCAGCAGGTAAGA
CCCGGCCGCCCCTCCCCACACCTGCCGTATCTTTACCAGGTCTGCTTGACTTTATGTTCCCCACAGCTTCCACCTGCTCA
GAGGATGTGAGTGGACTGAGGCTGGGACGCTCTAGAGGCCATAGCGGCCATGATCCTCGAGGCGCGCCGGATCCCGGG
CCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCT
TGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAA
CCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGT
GAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCC
ACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCA
CGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCA
GAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAA
CGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGA
TCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCG
CCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCT
TTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGT
CCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCG



   

TTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGA
CGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAG
TCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGG
AGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAAC
CGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGT
TCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGG
CACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAA
AACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTG
ATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCG
TTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGG
ATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCT
GTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGAC
CGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGT
GATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGAT
CCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGC
GTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGC
CCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTC
AGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCC
GTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGAC
CGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATC
GAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCG
CTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCG
GAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATC
AGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTG
ACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCAC
AGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACA
TTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCG
AAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCA
GGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAA
GTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGG
CTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAG
ACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACC
AGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGC
TGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGT
CAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGG
CAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTT
TATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCA
GCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTG
ACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATT
AAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATG
TTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACC
CAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCC
CAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCA
TTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGA
CAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTC
CGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGT
GCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCA
CCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCA
TTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTG
GACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTC
GTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCC
GGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGG
CTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTC
TTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGA
GGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGCTTTCTAGTCCTCTGGGATGGCAAAGG
GACTTCTGGGTTCCTTCACAGAACACTCCACTGGACACCCAGAGCTCTTCCCCTTCCCCCGTCATGAGGAATGTCAGCA
TGAGGCATGGCCATGTTTGTTCTTGTCCTGTTCCTTTCACTTTGTAGTCTTGAAGACCCAGGCAGTAAGATGTGTGGCAG
ACATCATTATAAAGCACCCCCCGCCCCCGTGAGGTTGGGTCATTCTTGGACTGCCCAAGGATTTTGAGTTAGCTCCAGG
CAGCCTTTGCTTTCAGTGTCTCAACAGGGGCTGTCTGTTTAACAGGACAGTTCTTTGTGAAGTGTGTACCACTTCTTTTC



   

ATAATCCTTTTATCTTCTTGTTTACTGACACACACTTATATCAGGGTGCTATATACAGGGTGTGGGGCCAGGCCTTGAAG
ATGTCAAAATGACAGGAGATAGAACTGTACCAAAGCCAGTGTCATAGAGGTTTTAGGGAGTCTCCGTGTATGGCGAGT
GGCACAGGGAGTTAGCAGGGTTCAGATCTGCCTGGGGTAAGAAGATCAAGGTAGCTTTGAGGAAACATATCCCAAAGG
GGTGCATTTGAAGAAATGTTTAAAATTGTGCTTGTGCTTCATGTTGACATTTTCATACATGTTTATCATGTATTTTAACC
ACACTCCCTCCCCATTACCATCTCCCATCCACCTCCTACTTCTATAATACCCTTCTCTCCCTAAGTAGTCTACTTCTATCT
TTTTCTTTTATGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAAAGAGAGA
CAGACAGACAGACAGACAGAGACAGAACGAGCCCCATTTAATTTAACTAGGATTGCTTATAGGAGCCTGGCCATCCCA
ATAGTAGCCACACAACTAGCTAAGAAAATGCCTCTCCTTTTCCTTTACTTAACAACCATTAACTACTTATAAGCCCTTAT
GGAGCATGGGGCCTCATAAACCCCTCCCCTGAGTGGGTGCTTTTTGACTTGGGTTTGCAAAGGGGAACTCACCAGGCTG
AGTCTAAGGAAAAGGACATGTTGGACATGCGGAGACATCAAACGTTGAACTTGGCAGGTGGTGACAGAGCTGGCTGGA
GGAGTGGGTCGGCTGTGTATGCTATAGCACTGGGGAATTCTGTGTGGAGGCGTTGTCTGCTGAGGCAATCTGGTGCCGG
CTGAAGGACAGAGGGGGGAGCTGGATGGAGATGGGCACTTCAGAACAGTACTGATAACTTTCCTCTTGTCTCCCCAGG
GGCCTCATGTCCCACTGCATCGCCATCTTGAAGGTAATAT 
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