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Genentech ID: UNQ2964 Date of Submission:  October 27, 2003 

Lexicon Contract Name: DNA055 Mutation Type: X  Standard Knock out  

LexVision Name: ENZ221N1   Conditional  

Reference accessions:  NM_139305 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS18 and pKOS85_________     
     Target Vector  DNA __pKOS18TV____________     

   Targeted ES Cell DNA __2G6____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: 15+16 13+14 

Restriction Enzyme for Genomic Digest: Bgl II BamHI 

Predicted Wild-type Band (kb): 6.5 kb 15.4 kb 

Predicted Mutant Band (kb): 12.2 kb 12.3 kb 

Probe Size: 216 bps 169 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: 23 5’ Primer Name: Neo3A 

3’ Primer Name: 22 3’ Primer Name: 22 

Predicted Wild-type Band (bp): 573 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 366 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 
15  5’ – GAGAACCTATACAGTGCCAG 
16 5’ – GGCTGACTCACAGTGCCC 
13 5’ – CAAGAACACCTAGCAGTGTG 
14 5’ – CACACCTCTGCTCCAGCAG 
 
 
 
PCR Genotyping 
23  5’ –GTGATGAGTGAAATGATGGACC 
22  5’ –CTTACTGTGTAACCCTGACC 
Neo3A 5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TCCCTTGGGTTAGAGGATCTATCGACTCCCAAGGCTCCTGAGCACAGTCAAGGTTCCCACGGGGATGAAAAAGGTAAG
TGGTCATTAACTTCCAAATCTAGGCTCAGGTAAGTTTATGCCTTGTCCTCCCCCACTCCCCTCTCTTCCCCGAAATGCTA
GCTGAGAGCATTCGGCAATTATACTCTAATAGGTAGTCTTTCCCCCCTAAAAGGAGAGAAGAAAAAAAAAGCCGAGAA
TAGGGGGAAATTAAAGAGGAAATAGAACTGGGAATGGACAGAGGGGGAAAATAAGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAAGAGAGGGAGGTAGAGAGAATGAGAGACAGAGAGACAGAGA
CAGAGAGATGAAAAGGGAAGAGAAGGGGGCTCCTGGAAGACACACAAGGAGCTCACAGCCGTTACTCACCTATGATT
TGCGGTGTGGGAAAAGACAGGTGGAGGAACTTTGGTTTGCTCTGGGGGCGGAGGATGAGATAAGGTCTTATTCTGTAG
ATCGGATTGGCCTTGAACTAGTTCTGCCCTTTACCTTCTTCTTCCTCCGAGTTCTGGGATTTCAGGTGTGTGCGCCACCGT
ACTTGGCTCTAAGCCAGGAACTTTAGACAGGAAAGAGGGATGAGTGAGAAGGTGGGTGAGTAAGGGAAAAAGAACGA
TGATTTGGGTCTCAAACTGAAGCCGTGCGCTACAGACCCTAGTTTGCAAACTATCGGTAGGGCTACTGATAGCTCCTAC
AGTGATGGTGGCGGTGGCGGTGGCGGTGGCGGAGTCCCGGCTGGTGGTAGTCCATTGTGCTTCACACCAGCCTTGCTAC
ATTCCTTTCTATTACGTGCAACACTCTTGTAAGATATCCGGGGCTGTGAGGCCCCCTGCCAGAGCGGGAGGGAATATTT
TTTTTTTATTCTGGGCACTGGGAAGGGACTGGGCTGTAAGAGTGGGCTTATTAATTCTTCTCATTTATGCAGGGGGTGGC
CACAGTCATTGGAGCTATGGAGGTAAGACACGGCCGGCTACACAGACCCAATCTGGGAGCCCAGCCCTGGTGATCTGC
CGCACCAACATTCCCAGTAGTAGCCCTAGACTGGACCCAGGTCTTACTCTATGGCCCCCCCTCCCGCCCCGCACTCCCT
CACGCCGGTCCCTGGAGCGCCCCCCCCTTCCTCCCACCCGTCTCCAAGCGCCCTGACTCCACCCCTCACTTATCCTAACG
GTTCTTGTCCTAATCGCTAGACTTCTTGCACCTTTTCCTCTCATCCCAGGCACCCTACTCTGGCCCCAGGTGTCCCCAGC
CTGTGCTGGCCGCTTTCAGTCCCCGGTAGACATCCGCCTGGAGCGCACCGCATTCTGCCGCACTCTGCAATCACTGGAA
CTTCTGGGTTATGAGCTCCAGCCTCTCCCGGAACTGAGCCTATCCAACAATGGCCACACAGGTGAGGTGTCTGGGGCGG
GACCTATGGAGGGGAGTGGCAATCAAGCTGTGCACTTAGGAGTTCTGCTGGCGCTGGCGCTGGCGCTCACGCTCACGT
GTGGGTAGACATCTCACTTGCCACTCCCCACACAGTACAGCTGACTCTGCCGCCGGGGCTGAAGATGGCTCTGGGACCT
GGGCAGGAATACCAGGCCCTGCAGTTGCATCTACACTGGGGAACTTCAGATCACCCAGGCTCAGAACACACAGTCAAT
GGTCACCGTTTCCCTGCTGAGGTGGGGACTGGGCTGTCCCAAGAAGAAGCAAGAGGGTATGATCAGAGGTCTGGCCAC
TATCTGATCCTCCCATCCTCTCTAGATCCACGTGGTGCACCTCAGTACTGCTTTCTCCGAACTTCATGAAGCCTTGGGCC
GCCCAGGAGGCCTGGCAGTTTTGGCTGCCTTTCTGCAGGTACCCTATTTGACATTCACGTCCTGTGGGTTCATGCATCTG
GCTAGCAGAGACACCATTCCAAGCACAAGCACAAGCTGGTCAATTAGCTCTCAGCCCCATTCACTCCTTTGTTCATTCA
CTCAGCACCAGCAGGGAACCAGGAAGCAGACTAACACAAGGCTTCCTTTAGGAGGAAGGCTGGCTTGACAGTCATAAG
TGACGAACACGGAAAAAATAGTGGCCACAGAGGAGGTGAAACTTAAATCTTTCACTGGTGGGAAACAAGGAGGAATA
CTGCACAGAGAGAGGTCAGCGTGAGCAAGGCTGGAGTATGGACCAGTTAGGGAGTGCCAGAGCAACAAGCTATGCCC
CAGGAAGAGCCATTTCTCTGCTGCTTCTATGGCCCCTCACTTCCCCTTCATGAAGTGCAGTATTCAGTGACCTCTTTGTA
CCTGTAATAATCAAGAACGCACACTCCAAGGTGGGAGGAAGCCAGGAAGTGAGGACGCCTATGAGACTCACCAGTGTG
ACATTCACAGCACAAAGTTCAGGGAAGTTCCTCAGGAGCAGGCGGGCAGGCGTGAGTTATTAAAGTGAACGCAGAGGC
AGTACAAGTATAACATACATGATGGTCTTCTTCAGGAAACCACAGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGCTCGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTGTGTAAATAGTGATGAGTGAAATGATGGACCTAG
ATCTTGAGGGCCAGGCAGCCTGGGAAACTTTCTCCCCTTCAGTTTGCCATTGCTAATTCATTTGCAAAGCAAGAGTAAT
AGAACTTGAATAAGATTGTATGTTCCCCAGCATCCTTAGAGGTGAAGAACGGGGAAAGACTATGGGAACCCCATCCCA
TGCCCAGGCTTCCAGCTGTAGTCCTAGAAATGGGTATCAATCGGCCTTGTACTATATCCGGTGTTCACCCCTGCAGGAG
AGCCCAGAAGAAAACAGTGCCTACGAACAGTTGCTGTCCCACTTGGAAGAAATCTCGGAGGAAGGTTGGTGGCTTGCC
CAGTGAACAATAAACATAGATGGAGGGAGCTGAG 
 
Genomic Locus: (the deleted sequence represents nt 8599-11618 in the sequence below) 
 
CACATGAGGGAGGGAAGTCACTCCTCATACTGCAAGCAGCAAGCTGTGCACTCCCGCGGGAAACTGGTCCTCCTAAAG
ATGTTAGCAAGGAGCTGGGTTCTAATGCAAGCAACTCATGAGTTCAGGTCTCTAAATTCAGGGGTAAGGAGGAAGAGA
CAGACTGCAGGTTACCTGAAGGGTAGTCTGAGATCTCTCTGCGTTGGCAGCAAATTGGGCGTAGAGCTCCAGGTGGGG
GCAGAAGCCCTGTAGCCCCAGTCCCCACTGCCCTTCTTCCAGATAGGGAAGCAGCTCTCTGTGTGGGCAAAGAACAGT
AAAAGCGCAAGCCAACAACTACTCTACACTCCCTCATACACTTCCATTAACCCTGCCTCGCAGGTAGTGCTATTATCCC
ATTTTACAGCTGGAGACGCCGGCAGGTTAAGGCATTGGGCCAACCCCACAGGTGAGAAAGTTGGCAGATGAACTTGGC
CTTTCTGACTAGGCTTGACGCTCCCTCTCCCTGCAATTCTTCCACTCACAGGCTGGCGGCATAGATGAGCTCCCAGGTCC
CAAACAGGGTCTGGAGTTCTGGTGGTCGTAGTGTTCCTTTGGCTTTCAGGATCCGCAGGAAGTACTGTATTTTTTCAGGA
GGGGAAAAAATACAATTTTCTTAGACTGTAGCAAGAGGAAGTCAACGTCTGCTGCAGCCAGAAACTGTAGGGGGAAGC
AAGGTCTTTGACCCTCCCATACCCCCATCGAGCCCCACCGTGGCCACCAGCCCCAGTTGTTCCTGGTAGCGTCGCTCGG
TCTCCAGCAGCTCCCGAGCGGTGCAGACACGTTTCCGTTCCCAACGAGCACGCTGCTGTAGCACCGGGCAGCACGCGG
CGGATCCCGAACTCTCCATGTTTGACCCAGGGTTTTACTCTTCCCGCAGCGTCGCGCCGGAGATTCAAATTCCAACCGC
TCAGTGGGCGGGGCCGCGGGAGCTGCGGTTCAGGAGCCGAGCGCGCAGCATAGAGCATGCGCGGGCAGCCGCTAGCG
GCCGGGCTCGTCTGCCTGTGTCCGCCCCACCAGCTAGGCGAGGTCGTGCGAGTCCCAGGTGTAGTAGCATCGGTGCCAG
ACGCTAAAGTGACACTACGGTCTGAACACGGAGACAGGAGACTCCAGAATGCAGACATTGTCAGGGCTTCAGTGTCTA



   

AGTGAGAATTGGGAATGTGGGGATAATTAAGGTGCATACTAGGTCCTGAGCCCGCGCCAGACCACTAAAGAGAGTTGG
CCAGTCATTCCCAGTGCCTTCACTAACTATGAACCTTTGAACTTTGGACAAAAGAGTTAGGTTAATGTTTGTTTACTCAT
TTTGTTTTCTGTCATCCTTGAGATAGGGTCCTATAATGTAGGCTGGTCTTGAACTGTCTTTGAGCACGACCTTGAGTCTA
TCCTCCGGTCTCCAGCTTCCAAGGGCTGAGATTAGTCTCGCACCATCATATCCCGTTTATGAAGTGCTGGGATGGAACT
CACTCATGCACACTAGGCAAGCACTTTGCCGTCTACATCCCCAGTCCTGATTTTTATTTTATTTTTTAAAATTTCATACTG
ATCTAAGCTTAACCATCAACTAGCTTCCAGTGAGCTGTCAGTGATGTGGTAGTTTGGATTTATTCTCATATTCTCTCCTC
CACCCCCCCACCACGACGTCGTCATGGTCGTGGTCGTCGTCCTCTTCTTCCTTCTCCTCCTCCTCCTCCTCCTCCTCCTCC
TCCTCCTCTTCCTCCTCCTCCTCCTCTTCTTCTTCTTCTCTCTCTCAAATTTTCCTCTCATACAAAAAACCCCAACTGCATT
CCCCCCTCCCTCCACTCCCCTCAGACTCTTTCCCCACCTTTTCCTTCCCCAACTGCAATAAAAGATAAAAGACAAAAGTT
TTGCTGTGCTAACTGCATCACCTTATTAAAAAGAGAGTGTTCTAAATTTTCCTTAGGACTTTGAGGAGTGGAGAGGGAG
TCATGGACTGTTGTGGATACCTGATGTGGGTGCTGGGAATCAAATCTGGGTCTTCTGGGAAAGCAGGGAGCACTCTTAA
CTGCCTAGCCATCTCTCCTACAGATACACACATAGTTTCAAAATAATAAAAATAAATATTTTTAAATGGGGGTGGGGGC
TAGAAGGATAATTTATTGGCTAAGAGTGCTGGCTACTCTTCCAGAGGATCCTATATGGTGGCCCACAACCATTTTCAAC
TCCAGTTCCAGGGGATCAGATACCCACTTCTGACTTTGTCAAGCACCAGGCATACACATGATACACAAACTTACACATA
GGCAAAACTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACACACACACACACA
CACATGATTTTTAAAATATGAAAAAGTTTAAAAACTATCAGAATGGGAAAGTACTTATAGTAAGTAGAACGCCAAGAG
AGAAGGAAAAGGCAGTGTACACAGCTGTTGTATAATGTGATTCCCATTCCCTCTGCATAAAAATGAACACAGAAGGCT
GGGAAGCTGAGTTATAGAAACCTGTGCTAACTGTGGTCTTTACTGTCTGAAACTGAAGATAATGGAACAAATGGGTGC
CTCCCTGCACCAGAGAGTAGAATGCTGAGGTTAGGGGTCTAAGAGAGAACAGGACAGATGGAGAGATGTTTTCAATTC
CCCAAGACTCATCTCTGTCTCCCCACATTTCCTGCCTTGAGCATGTGCTATTTTGTAACTATAAAATACAGGTCATATTG
GAAAACTAACTGTAAGAAACATTAGACCCATTTTGGGCTCTTAGGAATCTGGGCCCCCAGCCAAGAAGCAAGGGGACT
GCCAGGGTTCTAAGCTCCCTCCAGCTCTGACATTTCTAAGAATCTTAAAAATGTTAAAATGCTTCACTTAGACAAGAGA
AGAGCAGCCTGACAGCCTTGGAGAAAAGGGGTGTTTGGACCCGACTGTTTCTTTGGTTTGGGCTTCAGGAAAACTGGCG
ACACTGTCTCAGGTGAACAGAGAGAGCCTGGCCTGGTGGCTTACATCTGTAATACCAGTACGTAGAAAGCTGAGGAAT
GCTGCACATTTGAGGCCAGCCTGGATCACATAGTGAGACCCTGTCTCCAAAAAACCAAAACCAAAAAGAAGCAAATGA
AGGACAGTCTGTAGAGCTCAGATGTGGACGAGCACAGATAATGCCATGTGGATCACGTAAGCCCAAGCAGCAAGGAC
AGAGAGCAGGGCTGGAGACATGGCTCAGAGGTCAAAAGCACTGGCTGCTCCAGCAGAGGACCGTGGCTCAGTTCCCAT
CACCCACATATCAGCTTGTGGTACACATAAACACACATAAACACACACACACCACGGCAAATGGAAGAATCGAAGGA
GGAGGAGGAGAAGGAGGTGGTGGCGGTCAATGTCTGGGGCACAATTGGTCTTGGGTATGTTTGAGCATGTCACCAGCA
TTCTCTAGGTGGGTGGGAGAGGGGCCAGAGACAGAGCCTACTGTGAACTGGGGTTGGCAGCATTGTCCCTTTGGTAGA
AGAGGGTGAGGCTGAGGAGACACCCTGTGGACATCTTGAAATGCATCCACTTTAGTTCCTCTACACTGATGACTAAATG
GTGGCCACATAATATCATGTCCATTTCTGTATCCATGGCAACCTCAGAATTGCAAGTGTAACCTTATCTGGACACTGTCT
TCACAGATACAACTGAGAATGCTTGCTGTTGTTACATTTGTTTATTTTTAGTGTTACTATATTTTGAGACAGGGTTTTACT
ATGTAACTCCTGGTGGCCTGTAACTCTCTAGGTAGACCAGGCTGAGTTCAAACTCACAGAGATCTGCCTGGCTCTGCCT
AGCAAGTGCTGGGATTACAGGTGTATACCACCAGAATCCAGAAGTGGCAACAAGAGAGGCTTCCCCAGAGCCTCTGAG
GTAGACTGGTCCTGTCAGTACACTCCAGACTTAAGGCCTACGAAACTTTGAAATAAAATAAAAAAATTCCTTTTCCATA
AGACACCTGGTTTATGGGTTTGTGGTAATTTTTATGGTAGCCCTAAGAATAAAAGTGAGATGGGCTGGAACTAAAGGTC
AGCTCAAAACAGCTTTGATGTTTACCTCCTCTTCCTCCTCCTTTTGTTTTTAAAATTGCTTTTCTGAGACAGAGTATCTCT
CTGTAGATCTGGCTGTCTTGGAACTCAGCTGTAGACCAGGCTGACCTTGAACTCACAGAGATCCACCTGTCTCTGCCTC
CTGAGTGCTGGGGTTAAAGGAGTGTGTCACCACCACCTGCTCTAATTTTTGCTTTCAATCCATGATTAGGGAAAAGGGG
GAGTTTCTCCTACTCTACCAATGAGTAACTCTGCCTTCTGCAACCCAGGTTCTAGAAACACAGATCCCAGTGACCAAAG
ACTTGGCTTTAAACAACCGTGGAAGTGCCCTGTGCCAGGCAGGGAGTGCCCTGGTTAGTTAGATTCAGGATACAAGCA
CCCAGGGCTCTAACTTGTTTTAGGGTTTGGCAGACTCCTGAGTTATAAAGGTGTGACCCAGGATCAGAGTCCACATCTC
CACCCAAACCAGGGGAATGGCCACATGGACAGACTAAGGGACACAGAACTGTAGAGAAGAACAGTTTGGAAAATCAG
TCAACTATAGCCAAATGTTACGCCTACAAGCAGATCTGTGCTCTGAAACAGAGAGAGGAATCTCTGCGAAGGGGAGGG
AGAGCTGCACCTAGAGGTGCGGGTTCATGGTACTGCCAGCAAGCATACAACAATCCTGACAAGACTGAAATGTTCTGA
ACATTTAGAAAGAAGGAAAATGAATAAAAAACTGAGATCGGTGTTGGGGAAAGGTATCCAGGCAGCCCTCAAGCGCC
AGTTAAGAGTATGACCCCATCTGCTCCTGTGGCCTCTCCATCCCAGAGTAGACTAGCTATTCCCACAGGCTGCCTTTGA
CACGCCCATCCAGTTCACTTATTACAGTGTTTCTTCAATGTGCCAGAGTCCATACAAGGTTCTGAAAACAACTAACTAA
TCAGAGCATGCAATGCATCAAAATGTCATGCATGGCGCTGACCTTAGCTTCAGAAAGGCCAACGGGGCTTTGCACACG
CTGGGTGACCACATCCCACTCCCAGAAAGGTAACCTAGAGTCCCTGGCTGGCTGCCTTCTAAGTGAGTACATAGAGAA
CAGCCTTATTCAGACATAGAAATTTTGATGTGCAATATGACTGTCAGACAGGCAGATAATTTGAAGTACCATAAAACTG
ATTCCATGTAGGCATGATTGTACATACCCATAATCTCAGTACACAGGAGGCTGGGGCAAGAAGATTATTTAGGGTTTGA
GGCTACAAAGTGAGTTCCAAGCCAGCCTGGAACTACATAGTGAGACCATGTCCCAGACAACAACAAATGGGTGCTTTC
GGGGTCTCACTGTGGTTTGACATGAGTCATTGACAGTGAACCCCTAAGATAAGAGTACCTGACAAGGTGTTCTGCAGGG
AGAAAATATTTGATAATAACCATTGAATAAAACACTGAGTGCATGAGCCCTTCTCATGGAGTACAAGGTCAGTAAGAG
GAGATAAAATGTCATAAATTACCTGAATATGAATTGTGAGCAAAATTATAACCGAGGTCAAGCATGCAACAGTGGTGG
TTCAAAGGCACCACTAGACTCTTCCAGACAGAAGGGGGCGGAGAGTTGGTTAAGAAAGGCTTCCTTCCTTGGGTTAGC
AAGATGGTTCCGCAGATAAAGCCACTTGTCTTGCAAGCCTGACATGATGGCAGGAGGCCTATAAGGAAGGGAGAGACA



   

TGTCTAGAGGGGTGGGAGCTTGTGCTACCAGGAAGCATACAAAAATCCTGACAAGACCGAAATGCTCAGAATATTTAG
AAAGAAGGAAAATGAGTAAGAGCTGAGATTGGTGTTGGAGAAAGGTATCCATGCAGCCCCCAAGCTGCCATTAACAGC
ATGGTGCTCTCTGCTCCTGTGGCTGGTGACAGCCTGAGTTTGATCCCTGGAATCTCCATAAAGGTAGAAGAGGACTGAT
TCCATAAAGTTGTCCTCTGGCCTCCACATCTAAACACATACACACTTAAAAATTAAACTTCAAAGAAAATTGCCTAGAA
GCTGAGTCAAAGAATAAAATGGATTTAGGACAGTAAGATAATGAAAACATTAAATACCATGGCGGTTTACAAACATTA
GAAAGGAAAGTGAAGGGCTGGGGAGATGACTCAGAGGTCGAGAGCACTGGTTGTTCTTCCAGAGGACCTGAGTTCAAT
TCCCAGGACCCACACATGGCAGCTCACAACCGTCTGAAACTTTGGTTCCAGGGATTCTGATACCCTCATACAAATATAA
TGCAGGCAAAACAGCAATGCACATGAAATAAAAATAACCAAGTTTAAACCTGGTTAGGTCCCTCAAATAAAGTTCCTT
GGACCCTTCTGTATAGATACTACCTTTTATTTAGATCAGGAATCATCTAGAAGGCTCTCAAAGAGAAGATGGGATAGCA
GGGTTACCTAGAGCCATGGGATGTAGCTGTATGTGTCAGGAAT::AAATAACTCAATGCATTCAATTAACCTAGACACCC
ACACTGGTGGATGCTCGTTGCATCATTTTAGATACCTGGATGAAACGACCTTATTCTTTTATAGTTGCTGAGGCTATGGG
AATCTCCTGGGAATGGGAGCTGCAGAGCTTAAGGCTGTCTGCTATTCTGTGCTGCGTGCCTGGAGACACCAGCAGAGTC
AAGGACACTGGGAGAGGCTTGGTACATGGTCACTAGATGGACAGATTGGGAGCTCCATCCGTTCTCACTCTGTCCTGAT
TCATAAAGAATCAGGCTGCCTGTGAAATCCACACTCATAGTTGTCTTCCACATGGCCTGATGTAAGAACTGGTCTCTGT
CACGCTCTTCAAAAGACTTTATTTTACATCTATTTGGTGTATGTGTGTGTGTGTGCACATGCATGTGCCATGGCACACAC
AGGGGGCAGAGGGCAACTTGTAGTAGATGGTTCTCTCTTTCCACCATGTCGATTTTGGGGTTCCACCTCAGATCATCAG
ATTCGGTGACAAGTGTCTTTACCCACTAAGCCATCTGACCAGTCTCTATTCAAAATGGTCCATGTCTCTTCTTTGTCCAG
AATTCCAATCTCTTTACTGTGATTATTAACCAACCCCTCCCCGTGGGGCTTCTACCTCTGCTTCAAAGATGGGAACAGAT
TTTACCCACATCCATAGTTCCTTGAGGCAGAATTATGACATCTGTCCTCACTCGCTGGAGCGAGAGCTTCTCAGATAGG
AGCCTTCGTTTTCATTTCCGCATCCCTAGTCCACAGCCCAGTGCCTAACATACCGTAGGTATTAAACAAATACGGCGTG
CAAACATGAATGGCATTCTGGGCAACAAGACGGAGATTCACAAAGGCAGTGCAGAGTTTGGAGAGACGAATGAATAG
TTTAGCTCTGGGAGCAAAGCTCAAGTGAAAGAGTGCTTGCATGGCACCCATGGCCCCCTGGAGTCAGTCTCCAGCACTG
AAAAAGAAACAAACAAACAAAGCAAAAAAGTGCATGCGCGCAGGAGCACACACACACAAATTATCTGACCAGAACAT
TAGGTGGAAGAGCAAGAGACAAGACTGGTTTCTTGGGTGAGGTTTTGAAGACCTGGAAGTTGGGAAATAAAATGATCA
GACTTTGGCAGGCAGTGGGGGGG:::GGGTAACCATTAGAGTCTCATATGTAGATTCAAATAATCATGCTCAAATTTGCCT
TCTACTTAGCTGTGAGCCCCTCCACCTATTCACCCCTAGGCTCCTCCAGGGTCTTAACCTGCCCCCTTACCCAAGACCTG
ACTGGGCCAGGATACATGCATGGATTTCTTGCCTCCTCAGCCCAACTCCACGGGGGCCCAGCTTCCTTCTTTCCCCTGCC
CTGCCAGGGCCGGGAAGCAGGCCAGGCCTAGCAGAGGCCAGGAGCTGGGTGGTGCCAGGGAGAACCTATACAGTGCC
AGGTGGTGCCTTGGGTTCCAAGCTGAGCTGGTGATCCTGATAACCTTCTTTCTGCCTATGAACACACCTGCCCCTCACCC
CAACCCTACCCATTACCGCACCAATGTCCAGGCTTTGATATCGGGGAGGGGGCATAGGGCCAGACAGAACCTGTGGGA
CTTTGGCTCCATCTCTACAAAAGGGCACTGTGAGTCAGCCTGCTCCCCTCAAGGCTTGCTCCTCCCCTACCCAGCTCCTA
TTTCCGATGCACGTACAGCCCGTCCACAGTGTGTCCTGGGACACCCCAGTCAGCTGCATGGCCTCCCTGGGCCCCAGCC
CCTGGGCCCCTTTGTCGACCCCAGCCCCTACTGCACAGCTGCTGCTGTTCCTGCTGCTCCAAGTGTCTGCTCAGCCCCAG
GGCCTGTCCGGGATGCAGGGGGAGCCCTCCTTGGGAGACAGTTCATCTGGGGAGGATGAGCTGGGCGTGGATGTTCTG
CCCAGTGAAGAGGATGCACCTGAAGAGGCGGATCCACCTGGTGGGGAGGATCCACCTGAAGTTAATTCTGAAGACAGG
ATGGAGGAGTCCCTTGGGTTAGAGGATCTATCGACTCCCAAGGCTCCTGAGCACAGTCAAGGTTCCCACGGGGATGAA
AAAGGTAAGTGGTCATTAACTTCCAAATCTAGGCTCAGGTAAGTTTATGCCTTGTCCTCCCCCACTCCCCTCTCTTCCCC
GAAATGCTAGCTGAGAGCATTCGGCAATTATACTCTAATAGGTAGTCTTTCCCCCCTAAAAGGAGAGAAGAAAAAAAA
AGCCGAGAATAGGGGGAAATTAAAGAGGAAATAGAACTGGGAATGGACAGAGGGGGAAAATAAGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAAGAGAGGGAGGTAGAGAGAATGAGAGACAGAG
AGACAGAGACAGAGAGATGAAAAGGGAAGAGAAGGGGGCTCCTGGAAGACACACAAGGAGCTCACAGCCGTTACTCA
CCTATGATTTGCGGTGTGGGAAAAGACAGGTGGAGGAACTTTGGTTTGCTCTGGGGGCGGAGGATGAGATAAGGTCTT
ATTCTGTAGATCGGATTGGCCTTGAACTAGTTCTGCCCTTTACCTTCTTCTTCCTCCGAGTTCTGGGATTTCAGGTGTGTG
CGCCACCGTACTTGGCTCTAAGCCAGGAACTTTAGACAGGAAAGAGGGATGAGTGAGAAGGTGGGTGAGTAAGGGAA
AAAGAACGATGATTTGGGTCTCAAACTGAAGCCGTGCGCTACAGACCCTAGTTTGCAAACTATCGGTAGGGCTACTGAT
AGCTCCTACAGTGATGGTGGCGGTGGCGGTGGCGGTGGCGGAGTCCCGGCTGGTGGTAGTCCATTGTGCTTCACACCAG
CCTTGCTACATTCCTTTCTATTACGTGCAACACTCTTGTAAGATATCCGGGGCTGTGAGGCCCCCTGCCAGAGCGGGAG
GGAATATTTTTTTTTTATTCTGGGCACTGGGAAGGGACTGGGCTGTAAGAGTGGGCTTATTAATTCTTCTCATTTATGCA
GGGGGTGGCCACAGTCATTGGAGCTATGGAGGTAAGACACGGCCGGCTACACAGACCCAATCTGGGAGCCCAGCCCTG
GTGATCTGCCGCACCAACATTCCCAGTAGTAGCCCTAGACTGGACCCAGGTCTTACTCTATGGCCCCCCCTCCCGCCCC
GCACTCCCTCACGCCGGTCCCTGGAGCGCCCCCCCCTTCCTCCCACCCGTCTCCAAGCGCCCTGACTCCACCCCTCACTT
ATCCTAACGGTTCTTGTCCTAATCGCTAGACTTCTTGCACCTTTTCCTCTCATCCCAGGCACCCTACTCTGGCCCCAGGT
GTCCCCAGCCTGTGCTGGCCGCTTTCAGTCCCCGGTAGACATCCGCCTGGAGCGCACCGCATTCTGCCGCACTCTGCAA
TCACTGGAACTTCTGGGTTATGAGCTCCAGCCTCTCCCGGAACTGAGCCTATCCAACAATGGCCACACAGGTGAGGTGT
CTGGGGCGGGACCTATGGAGGGGAGTGGCAATCAAGCTGTGCACTTAGGAGTTCTGCTGGCGCTGGCGCTGGCGCTCA
CGCTCACGTGTGGGTAGACATCTCACTTGCCACTCCCCACACAGTACAGCTGACTCTGCCGCCGGGGCTGAAGATGGCT
CTGGGACCTGGGCAGGAATACCAGGCCCTGCAGTTGCATCTACACTGGGGAACTTCAGATCACCCAGGCTCAGAACAC
ACAGTCAATGGTCACCGTTTCCCTGCTGAGGTGGGGACTGGGCTGTCCCAAGAAGAAGCAAGAGGGTATGATCAGAGG
TCTGGCCACTATCTGATCCTCCCATCCTCTCTAGATCCACGTGGTGCACCTCAGTACTGCTTTCTCCGAACTTCATGAAG



   

CCTTGGGCCGCCCAGGAGGCCTGGCAGTTTTGGCTGCCTTTCTGCAGGTACCCTATTTGACATTCACGTCCTGTGGGTTC
ATGCATCTGGCTAGCAGAGACACCATTCCAAGCACAAGCACAAGCTGGTCAATTAGCTCTCAGCCCCATTCACTCCTTT
GTTCATTCACTCAGCACCAGCAGGGAACCAGGAAGCAGACTAACACAAGGCTTCCTTTAGGAGGAAGGCTGGCTTGAC
AGTCATAAGTGACGAACACGGAAAAAATAGTGGCCACAGAGGAGGTGAAACTTAAATCTTTCACTGGTGGGAAACAA
GGAGGAATACTGCACAGAGAGAGGTCAGCGTGAGCAAGGCTGGAGTATGGACCAGTTAGGGAGTGCCAGAGCAACAA
GCTATGCCCCAGGAAGAGCCATTTCTCTGCTGCTTCTATGGCCCCTCACTTCCCCTTCATGAAGTGCAGTATTCAGTGAC
CTCTTTGTACCTGTAATAATCAAGAACGCACACTCCAAGGTGGGAGGAAGCCAGGAAGTGAGGACGCCTATGAGACTC
ACCAGTGTGACATTCACAGCACAAAGTTCAGGGAAGTTCCTCAGGAGCAGGCGGGCAGGCGTGAGTTATTAAAGTGAA
CGCAGAGGCAGTACAAGTATAACATACATGATGGTCTTCTTCAGGAAACCACAGCGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGCTCGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTGTGTAAATAGTGATGAGTGAAATGA
TGGACCTAGATCTTGAGGGCCAGGCAGCCTGGGAAACTTTCTCCCCTTCAGTTTGCCATTGCTAATTCATTTGCAAAGC
AAGAGTAATAGAACTTGAATAAGATTGTATGTTCCCCAGCATCCTTAGAGGTGAAGAACGGGGAAAGACTATGGGAAC
CCCATCCCATGCCCAGGCTTCCAGCTGTAGTCCTAGAAATGGGTATCAATCGGCCTTGTACTATATCCGGTGTTCACCCC
TGCAGGAGAGCCCAGAAGAAAACAGTGCCTACGAACAGTTGCTGTCCCACTTGGAAGAAATCTCGGAGGAAGGTTGGT
GGCTTGCCCAGTGAACAATAAACATAGATGGAGGGAGCTGAGGGTGAACTGGCTCTGACTGGTGATAGCTAAACTGAT
GAGAAACACAGGGGATAGAGAAACTACTGTCCAATAGCTTGACAATTAGAAATCAAAGCCAAACAGAAAATAACATT
AGAGAAAACAAGCAAAGCTGAGTCTGGCCGTGGTGGCCTCCCTGGTCTACAGAGTGAGTTCCAGGCCGGTCAGGGTTA
CACAGTAAGACCTGGCCTCAAACACAAACAAAACAAAAAGCAAAATAGAGAAAACAAGCCAAAGAAAATGTTTAAAA
TTTATAAGACTGAGTATGGAAAGCTAAACTTTTTTTGTTTGAGAACTGTCTATCATTTATAAATATCAAATATTTATATT
TATATTTTTTTCTTATTTTGGTTTTTCGAGACAGGGTTTTTCTGTGTAGCCCTGGCTGGCCTGGAACTTACTCTGTAGACC
AGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCGTGGCCACCACGCCCGG
CTGATGAATGATTTTGAGCAGGTCATGGAAGAGCATGCTGATAATACCAACATTTGGGAGGTTGGCTACTCACCAAGCC
AGCCTAGGTTACCTGAAATCATAAAGACTAGGGCTAGGGCTGAAGAGAGAAGGCTCAGTGGTTAAGAGCACTGACTGC
TCTCCCAGAGGTCCAAAGTTTAATTCCCAGCCACCACATGGTGGCTCACAACCATATGTAATGAGACCTGATGCCCTCT
TCTGGTGTGTCTGAAGACAGCTACAGTGTACTCATATACATTAAATAGATAGTATTTGGAAGAAAAAAAAAAAGGCTA
GGGCTATAGCTCTGAGTAGAGCAAGAACATAGCATGCATGAAGCCTTAGGTCCAGAGCTGCAAAAACACTTTAGTCAA
AAAGCTTGTTCCCTTCCATGACTGAGCCATTTTAAACCTTACTCTACTAGACTTTTTAGGTGTTTTGATAAACTGGAACT
CATAGAACTTTTGTGTCTGTTTCTTATCGTTGCAAATATTACATGTATTTACAAGTTATTCTACTTGTCTGTGTATCCACG
GGAGTGTGCTCAGTAGATAGAATAACCCCCCACCCCCACCCCCAGCACCCCTCCTCCCCGAGCTACATTCCAATTTTGC
TTTATTCCAGTGCCCCCCCCCCCCCCCGCAATCCTCCTCCCCTTCCAGTCTGGGGTTAAGTCAGCAGTTGTGTATTCAGA
TGATTGAAGGTACCACAGGAGGGCTTATGAGCTTTTGGCTTGAGGCTGGAGAGATGGCTCAGCAGTACAAGGCCTCCT
CTAACTGCCCGAAGCCCTTTACTTCCTTTTGGATTATCCACACTAGTAAGAAGCATTGAAACTATGCTTGTCCCGAAAGC
TTCCAAGGGGCAGCAGTGCGGGGGGGGGGGGGGCGGGGGCGGGGGCGAGGAGGCAGGGATGATCTAGGTGAGACCTC
AACACAAATCCAATCTATAGGCTCCAAGATTGAGATCCCAGGTTTGGATGTATCTGCACTGTTGCCCTCGGACCTCAGT
CGCTACTACCGATATGAAGGGTCTCTGACCACACCTCCCTGCAGCCAGGGGGTCATCTGGACTGTGTTCAATGAGACAG
TGAAACTGAGCGCTAAGCAGGTTAGAATGGGGCGTGGTATTGACCTGGGGTGTTGGAAAATGGGAATGTGGGAAAAA
ACGAGGAAGGGGTCATGCAGTAAAGATAGACAGAGGGTTGGGGTCCCCTTGTTTCTTTTTGTCTTGAGCCTGTACTATC
CATCGACCCCCACTTCCCCAGCTCCATACTCTATCCGTTTCCTTGTGGGGACCTCGTGATTCTCGGCTACAACTGAACTT
CCGAGCCACGCAACCCTTGAATGGGCGAACGATTGAGGCTTCCTTCCCTGCTGCAGAGGATAGCAACCCTGAGCCAGG
TGCCCAGTTATCTGATAGCCCACGTTGACATATCCCCAGTCAGGGGTCCTGCCTCTTCCTGTGTCTTCATTTGTACCAGC
CTGTCCCAGGTACTCATGGGCCCTGGTTCTAATGTCTCCTTTTATCTCTTCAGTCCATGTGAATTCCTGCTTCACTGCTGG
TGAGTCTGGGTCCCTTGTTCCTGGTGCCAGTGGCGGGAGGGGGCCACACCCTTTTAGTATTTCAGCCCAGGAGCTAGTC
TTTACTTTTTCTGTAGAATAAACTTGATCCCCAAATCGATGTGATCGGTCAAGTAAGAGACCTGTACCTCTGGCTTAGTT
GTCTGAATGAGGCTCCAGAAATCTCCTGTGAGACCCCCTCCCCCAAGGCACCTTTCACCTAGCTGCTGGAAGGGAGAA
GAGTGCTTTACCCTTCTCACTATCTGCCTCCATTCTCCAGATGGCCTGTTGTGCCGACCGAAGCCCTGGGGGCTGCCTGA
ACACTCACTGGGGAAAGGGTCAGGCAGGAGTATGGGAAGCCAGCTTGCAGGGAATCCCCTGGCATCCCCAGAAGCAG
TCCCCTCTCCCCTTCCAGGTGACATCCTAGCCTTGGTGTTTGGCCTTCTCTTTGCTGTCACCAGCATCGCCTTCCTCCTAC
AGCTGAGGAGGCAGCACAGGTATCTATGACCCTCCTTGGCATAGCATTATTGTATAACCCAGAATTCCCGGACTGCAAA
TGAGCTCTCATGCGGAGTCGGCTTTCTGATTCTCGTTCCTTGTTCTGTAGGCACAGAAGTGGGACCAAGGATAGAGTTA
GCTACAGTCCGGCAGAGATGACAGAAACTGGAGCCTAATAAGGAGAAACCAGCTAAAGGAATCTGGAAACCTTGTCCT
GTCCTGCCTGTTATACAGCCTCCTTTTTAACCACTACGAAATCATTTCCATCTTTTTAACTTTCTTCTTTCCTTAAAGTAC
TGTGATAGGAACTAACCGTGAAAAAACAAGATTGGGCTCAATTCTTGCTGGGTTTTGATGGTTTTGAAGACAGGGTTTC
TCTGTGTAGCCCTGGCTGTCCTGGGACTCACTCTGTAGCCTAGGCTGGCCTTGAACTCAGAGATCTGATTGCCTCTGCCT
TCTTAGTGCCAGGACTGAGGGTATGTACCACTACCACCGCCACCCCGCAATTCTTGCTTTTACTCTGCAGTCAAATGCTC
TACCACTGAGCTACACTCCCCTCTATCTTACTATGCAGGCAGACTGGCCTTGCATTGTGTATGTATGGTGATGGAGTTTG
AAGCCAGGGTCTTACCTACTAGGCAAGCGTTCTATCACTGACCTAAGCCTCTCTACTCCCTTCTCTTGAACCCTCTATTC
TCCTGTCCCAGCCTCTTGAATGCTGGGATTACAGGAATGCACCATCATGCTTGGTCATCCCAATTATTTAAAAAAAATA
TATAAATCTTCCTAGTAAAACTCGTGTATTTGCCTTTATTCCTCACATCAAAGGGATATTATATTAATTTCTTATGTTTGC
CGGGAAAACAAAGCAACTTCCACAAGCTTAGGGTTGTTCTGCTCCTATAACGTTTACAGTCCCAGAGCTGGAAGTCTGC



   

ATGAACGTTATGGCTAGTCCAGGTATGCATGGGCTGTATTCTCCCTGGCTTTCTCAAGTGGAACACTTCATTTTAGATGA
CTCCTGCATTCCTCGCTCCTGGCCCTTCCCAGTATTCCTTGCTCCTGACTCCTTCCCTATGTCCAACTCCTCTCTTCCATT
GTCATATCTTCCCCTCCTGCCTGTGACCTCATCCCCACCCCCACACTCTTTTTTTTTCCCCTCTTTTGCCTTCTAGACAGC
CTCACTGTATATGTAGCTCAGACTGGATCAAGACCCAGTCCTTTCAGCCTTAGTCTCCCAAGTGCTGGGAGTGCTGGTCT
GCACCATCATGCTCGGCTCTCCTAACCTTTGAGGACCTTGTGATTATTCCAAGCCTGACCTGTTAACCTAGGATAACCTC
CTCTACTTCAAATTCTTTGCTCATCTGAATAGTCCCTCTTCCTGGCTAATGTGGCATTTCTCAGGATTAGAATATGAACC
TCTTTGGGGCAAGAACACCTAGCAGTGTGTGTTAGGAGGTTAGCTTGGCCACACCTCTAAACTTCAATTCACACTGAGC
AAGTCTTTCTGGCTTTTACCCTGATGGAGGAAAATCTGTCCATTCTTGCAGTTTTGCCTTTAGAATGTCTGGCCCAGTGC
CTGCTGGAGCAGAGGTGTGCCATGGATGGTGGTTCTGCTCTGTGGGGACCACAACTTGCTTGCTAAGCCTGGTACCCAT
ACCTCATAGCTCCCATTGAAAGTGGGACTGCACTACAGGGATGGGAGCCAGGCTTTGCTCAGTCAGGGTCCTTCCCGCT
CCACTGCCAACAACAACAAAATAGGCTTAAAGGGCCCTGGCATGCCAGTAACATCAGTTTATTGGCCCGAGGAGGCAA
CTATGTAGTCTGGTAGGCAGCAGGGCCAGCCCTTACAGGTTGTTGAGTTCCAGAAGGGTCTGGTCCAAGGTCTGGTGTA
TCTCCACGTTCTCTTCCTTGGCACTGGCCAAAGTCTCTGTGAGGGGAAGCAGCAGGTGAGGTAGGGGAGGGTAAACAG
GAGGGAAGGGAACCATGGACAGGGAAAGGTGACACAGACAAAAACCATGTTAGGAATGTTAGGAGACACTTTATGGA
CCTGGGACTTGTTAGGGGACCTGGGACGTGTTAGGAGACCTGGGACATGTTAGGAGACCTGAGATGTGTTAGGAGACC
TGAGTCATGTTAAGAGACCGGGGGGCCTATGGTAGGGGTAAGTGGGTGGACTATCTAGACGCAAATCTTGCTCTAGGC
CTTGGCTGGGGTAGTGACACTGGGATGGGGAGGCCTGTAACGTAAACGGGGTGCCTTCCTTTAGAAGCCTTTAGAAGG
TTAGGAAAGATGGAAACAAAAGGAAAGACAAAGGTTCAGCCAGGAAAGGGAAGGTCAGACAGACATGGGACAGAAA
ACAGACCTGCAGATGCTGCAAAAGCCCCTCTTGTAGAGATCCAAGACTTTAACGACCTTCACACCAGACCTTTCCTGAC
CTTCTGGCCCCCTCCCCTGACCCCAGCACCCCATTTCCCTCTCAGCAATGCCCTCAGATCCTGGAATCCCAGTTAAGTGT
GCCAAGGTCAGTGACTGGGCTGCCGAGGTGGGGAGGAAGGGTGTGTATAGCCACATGCATTGATTATCAGAAAGTGAC
AGGCTGGGAGTGCAGTGCAGGAGGGTCTGTGTGAGCCACAGTGTGCTGAGGGAGGAGGGCTGAGCGTCACAGATGGA
GGACAGCAGTAAAAGCCAGGGACTCAGGAGTGAATCAGTGCTTTGAAAGGGAGAAGGGCTTCCGGAGTAGAAGAGCA
TGGAGACCAAGTTCAGAGTTTATTAAGTAGTGGAGGGGTGGAGGTCAGTGCATGGTAGATAGATGGCAGGAGAAAAG
CCAGTGCCAGAGTGGGTGGCAGGGGTGGCAGACGTGTTCCTCAGGCTGCCCTCAGGCTGGCTGTGCAACGTGGCTAGC
TGGTGCTCCTCCTGGCTGCCCCCTCCCCTCAGAGAGAATGTAAAGAGAGGAGAGAAAGGGGCCTGCGATGGCCACAGT
GGGGACTCAGAGGGAAGTGATGTCATTGAGTGCGTTGTCCAGCTCCTCGCTGATGGCCTTGTACTTCATCTTCTGTGCAT
AGACTTCATCTGGGGAGTGCGAAGAGGGGGAGGAAGGGAGGGAGCACGGGGAGCGGAAATGGAGGAGGGAGGAGGG
AAAGAGGGAGGTGATGATGAAATAGAAAACAGAATCAGAATTGTGGACAGAGGAGAGAGGCCAGAGGACAGGCTAC
ATGGCAGTTAGGGCTTCCTCTTCCCCAGCTCCTCTGCACCCCAACATCTCACTCCCCCTGCAGTCTCCCAGGAGCCTGTG
GGCAGTGCTCTGTGCAGACAGGCAGGCATGCTTAAGAGGGAAAGGAAGGGTGCTGACCAGGAGTCTAAAGTCCTAATG
CTGGAGATAAAATTCCTGCCTGCCTGAGAAGACTGGAAATGGGAGAGATGAGGAATAATGAAAGTAAACAGTTATCAG
AGAGAAAGGGAAAGGCCACCTTGGTTGATAACAGGAATTATTAATCCTACCACAGACCAGAAAAATCCTGCATTTCTG
TTTTTGCCAAGTGTAACTCAAAGCAGTATCTTCCACAAGCAGTATTGTGTAAACCCTCATATCTGATCAAGTAGCAGCT
GGGGATATAGCTCAGTGGCAGAGAACTTGCCTAGGGTGTGTGAGGCCTTAGATCTTAGGTTCAATCCCCGGCACTGAAT
TAAAAAATAAAATCAGGGGCTGGGGAGATAGCTCAGCGGTTAAGAGCACTGACTGCTCTTCCAAAGGTCCTGAGTTCA
ATTCCCAGCAACCACATGGTGGCTCACAACCATCTGTAATGGGATCTTCTGGTGTGTCTGAAGACAGCTACAGTGTACT
CATATAAATAAAATAAATCTTTTTTTAAAAAACCAAATAGCTCAGTATTTGGTACAGAAGTCTTGGGGCTGCAGATAGT
TCAGTGGTAGGGCAACTTGTCTAAAACTTATGAGGCTGTGGTTTCCATCCCCAGCACTGGGGCGGGGTTATCTCTCTAA
TATCACTATTGTCTTGTGCTTAGAGATGGTAATTACTTGATTAGTGTTATGCAAGTGTAATGCTGGCCATGCCAGCATTA
AGGAGCTTGTAGCCTAATCCTGTAATTCCAGTAATGTGGAGCCAGATTCCATGGCATTGCCATAAATCTGAGCCTGGTC
TACACAGTAAGACCATGTCCAGTTGAAAGTCAACAAGAACTTGGAGTAGGCTCTAGAGTATGTGGGCTCTTGTTTTGTT
TTATGTTTTTAAACCAGGGCCTCCTATGTGATCTACTGTACCCCTCAGGAATTCAATTTAATTTTGTGGATACATATGAT
GTGTGTGTGTTTGTGTGCGAAGGTCAGAGGTCAGCTTTGTATTTTGGTCCTTAACTTCCACCTTGTTTGAGGCAGGGTCT
TATCATCACTTCAGATGCCAGGCCAGTTGAGCTTCTAGCCATTCTCCTGTCTCCACCACCCAGTGTCTATCCTATGGCCA
TAGGAGTTGCTGGGATTGCAGGCACAGATTACTGTAGCCAGCTTTTACATGACTTCTGGGAATTATGTTTGTGGGACAA
GTGCTTTGCCTACTGAGCCACTTCCAAGCCCAGGAATATGTTATCTTTTTTTCCAATTTAAAAAAAAAAAAAGATGTCA
GGTGGTGCTGGAGAGCTGGCTCAGCAGTTAAGAGCTAAGACTAAGTTAAGAGTAGTTAGACTACTCTTTCAGAGATCCT
GAGTTCAATTCCCAGCAACCACATGGTAATCTGTAATGGGATCTGATGCCTTCTTCTGGTGGTGTGTCAGAGAACAGCG
TATGTATGTATGTATGTATGTATGTATGTATGTATATATAATGTGGATCTCTGTGAGTTTGAGGACTATATAACTAGGGC
TACACAGAGAACCCCTATCTTGAACTTTTATTTAATTTCACATGTATAGATGTTTTGCCTGCATGTCTGTTCACTGTGTGC
GTTCCTGGTTCCCACAGAAGCCAGAAGAAGGTGTTCTATCCCCTAAAACTAGAGTTACCGAATGTGAATCACCATGTAG
AAGCTGGGACTCAAGCCTGGGTCTTCTGGAAGAGCAGCCAGTGCTCTTAACCACTGAGCCAGCTCTCCAGCCCCAGCA
ATCTGGTTGTAACTCCTCAGATAATCCTCGTTATTCTCAACCCAGAAGTATTGGTAGCCTGACTTAATTGCCTGGGTTGT
GGGCATGACCTGGCAGAGCCTGCAGAGCCCTGGGTAAGCCAGCTCACTTAACAGACAATGAGATAAGGGACAGGCTG
ACTTGGCAGGGGAGTCCTTTTTACCTTCCAGATCATCAATGGTTTTCTCCAACTTTGCCACAGATCTTTCAGCAAACTCT
GCTCGGGTCTCAGCCTGAGATAAAGAAGGGATAAGAGACACGGCCAAGAAAGAGGTCTCTAAGTCACCCTTCTGTCTC
ATCACTACCCCTCAGTTTCCTGCCACAGGCATTCTCACCTCTTTCAGCTTCTCCTCCAGAAGTTTGATCTCTTCTTCGTAT
TTGTCCTCTTTGGTGGAATACTTTAAGAGACATACACAGGCCGCTGTCAGTGAACCACTCCGGCGATCCCGAATCCTTC



   

AGCTCCACACTGAACCCCTCAGGCTCCTGTCGACCTCCATTGAGCCCCTAGCCCTCCTTACCTAAGCCCCCCCCTCCGCT
CTGCCCCGCCCCTTCCTCACGGTCCCTCCCCCCCCTATACCTTGTCCGCTTGGGCTTCCAGGGATTTCAAGTTGTTGGTA
ACAATTTTCAGCTCCTCCTCTAGGTCCCCACATTTACTGCAGGGGCGTGTGGCAGGATGGAGCGTGAGGGCACAGTGAG
GTGAGGCAGTGGGGCGGGCGGGGGGGGGGGATGGGGTGGCACAGTGGGGGAGGGGCGGAGGAGAAAAGAGAAGAGC
AAAGTGATGAGAGAAGAGTGACAGCAGGCTGAGTTTGGAAGCCCTGCCCCCGCCCCGCTCCTGCTGCAGGAGAGAGAC
AGTAGCCTGAGACGCTGCACTGGGGAGGGACGTGAGGTGAGTGAGAAAAGGTGCCATTGCCTAGAAAGGCCCAGAGA
GGCTACTACCTCCTCCTCTGAGGCTATCAGCGACTTGAGGGCTTGGTCCATGGTTCGAAGCTCCTCCTCCAGCTGTCTGG
CTCGGCTGGGGGCGGCGGGCATAGGTCAGGGGACAGAGCCTTGTTCCTGTGGCCTCTGGCCCGGGAAACTACCTGACC
CCTGTGCACAGTGTCCCCCAGCTGAGCCCTCAGGCCGAGTTCTACCGTTTCCATTGACACCCAGGGTATCCTTACCTCTC
AGCCACCTCGGCTCTCTCTTCCGAGCGCTCCAGCTCCCCTTCCAGGATCACCAGCTTCCTGGCCACCTGAGGGGAAGTG
GGAGAGAGAAGCAGGTCAGTGGTGACCGCCTGGGACTTTGGGGACTGCTGGTGAAAGTGAGTGGGACAAGACCGGCA
CCTCCTCATATTTGCGGTCTGAGTCCTCAGCGATGTGCTTGGCTTCCTTCAGCTGCATCTCCTGCAGCTCCATCTTTTCCT
CATCCTTCATGGCCCGGTTTTCAATGACCTTCATTCCTCTGAGAAGCAGGGACAGAAGTGCGTGTGGGGCCAGTGCCAG
CAGAGATGGGGTCCCTCCCTCTGCAGTCCCTACCCTGCCTTACTTCTGGGCCCCCTTCCTCACCTCTCGCTCTCATCCGC
GGCTTTCTCAGCCTCCTCCAGCTTTTGCAAGGCTGTAGCCAGGCGCTCCTGTGCCCGATCCAACTCCTCCTCTACGAGCT
GAATGCGGCGGTTCAGAGAGGCCACATCTGCTTCAGCCTGTGGGTCAGAGGTCAGAGGTCAAAGGACTTTTTATGCCTT
AGTTAGAATCTGCTAAGCTCCAAAGGCAGTACATTTCTTCTCCAGAATCTTAGCTTTCTGCTTTCTAGGTCTTTAACTTA
TTTCCCCCATGTAAATAGTCTTCTACCCAGGTAAAAACCTGCGTTCCCCACAAGCTCCATTCTCCTGACGTGGTGCCTCT
TCCAGCACTATGCGGGGTTTGCGATTAAGTGAATGGTCCCGGTAACTCCCCTGAGAGCACCTAAGTCTGAGGCAGCTCT
GATTCCTACAAAGCAGAGCCTAGCTCAGGTAAAAGGCAGAACAGGCAAGAACCAAGACTTTGCCGCTGCCAAAAATC
AGCCAATCACAGAATCAAGTTCTGTGACATCACCAGCTGCTAGGCAGACTTCCCAGCCAGGGACTTCAGGGGCCAGCC
AGGCCTGTAAGGAATCGTGGCTATAGCAAAGGGCTCCCTGCCAAGGTGACAGTGGAGTGGGGGAAGGGATAGCAAGT
GATGATGATACTCAGACTCTGAATATGGAAAGAGCTTTTGGAGATGGTCCATAGAGACCCAGGCTAGCCTGGGAAACA
GACGCAGGGAGGAGCAGGATTG 
 
Selection Cassette: 
 
GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTG
GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC
TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA
GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA
GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACA
ACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC
ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT
ACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG
TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC
GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGG
TGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTT
GCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG
GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC
TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG
ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGA
ACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC
GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG
TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATG
AATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT
CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATC
AAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGA
TGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG
AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAG
GCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA
ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGT
CTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGG



   

CAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT
GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA
CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC
GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATC
CCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCT
TTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA
TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTA
CCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTG
GCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT
TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCG
GGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTG
CCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATG
GCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC
GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT
GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA
ATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGG
ATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCA
ACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTC
TGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA
AATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCATTTAAT 
 
Targeted Locus: 
 
AGGAATCATCTAGAAGGCTCTCAAAGAGAAGATGGGATAGCAGGGTTACCTAGAGCCATGGGATGTAGCT
GTATGTGTCAGGAATAAATAACTCAATGCATTCAATTAACCTAGACACCCACACTGGTGGATGCTCGTTGCA
TCATTTTAGATACCTGGATGAAACGACCTTATTCTTTTATAGTTGCTGAGGCTATGGGAATCTCCTGGGAAT
GGGAGCTGCAGAGCTTAAGGCTGTCTGCTATTCTGTGCTGCGTGCCTGGAGACACCAGCAGAGTCAAGGAC
ACTGGGAGAGGCTTGGTACATGGTCACTAGATGGACAGATTGGGAGCTCCATCCGTTCTCACTCTGTCCTGA
TTCATAAAGAATCAGGCTGCCTGTGAAATCCACACTCATAGTTGTCTTCCACATGGCCTGATGTAAGAACTG
GTCTCTGTCACGCTCTTCAAAAGACTTTATTTTACATCTATTTGGTGTATGTGTGTGTGTGTGCACATGCATG
TGCCATGGCACACACAGGGGGCAGAGGGCAACTTGTAGTAGATGGTTCTCTCTTTCCACCATGTCGATTTTG
GGGTTCCACCTCAGATCATCAGATTCGGTGACAAGTGTCTTTACCCACTAAGCCATCTGACCAGTCTCTATT
CAAAATGGTCCATGTCTCTTCTTTGTCCAGAATTCCAATCTCTTTACTGTGATTATTAACCAACCCCTCCCCG
TGGGGCTTCTACCTCTGCTTCAAAGATGGGAACAGATTTTACCCACATCCATAGTTCCTTGAGGCAGAATTA
TGACATCTGTCCTCACTCGCTGGAGCGAGAGCTTCTCAGATAGGAGCCTTCGTTTTCATTTCCGCATCCCTAG
TCCACAGCCCAGTGCCTAACATACCGTAGGTATTAAACAAATACGGCGTGCAAACATGAATGGCATTCTGG
GCAACAAGACGGAGATTCACAAAGGCAGTGCAGAGTTTGGAGAGACGAATGAATAGTTTAGCTCTGGGAG
CAAAGCTCAAGTGAAAGAGTGCTTGCATGGCACCCATGGCCCCCTGGAGTCAGTCTCCAGCACTGAAAAAG
AAACAAACAAACAAAGCAAAAAAGTGCATGCGCGCAGGAGCACACACACACAAATTATCTGACCAGAACA
TTAGGTGGAAGAGCAAGAGACAAGACTGGTTTCTTGGGTGAGGTTTTGAAGACCTGGAAGTTGGGAAATAA
AATGATCAGACTTTGGCAGGCAGTGGGGGGGGGGTAACCATTAGAGTCTCATATGTAGATTCAAATAATCA
TGCTCAAATTTGCCTTCTACTTAGCTGTGAGCCCCTCCACCTATTCACCCCTAGGCTCCTCCAGGGTCTTAAC



   

CTGCCCCCTTACCCAAGACCTGACTGGGCCAGGATACATGCATGGATTTCTTGCCTCCTCAGCCCAACTCCA
CGGGGGCCCAGCTTCCTTCTTTCCCCTGCCCTGCCAGGGCCGGGAAGCAGGCCAGGCCTAGCAGAGGCCAG
GAGCTGGGTGGTGCCAGGGAGAACCTATACAGTGCCAGGTGGTGCCTTGGGTTCCAAGCTGAGCTGGTGAT
CCTGATAACCTTCTTTCTGCCTATGAACACACCTGCCCCTCACCCCAACCCTACCCATTACCGCACCAATGTC
CAGGCTTTGATATCGGGGAGGGGGCATAGGGCCAGACAGAACCTGTGGGACTTTGGCTCCATCTCTACAAA
AGGGCACTGTGAGTCAGCCTGCTCCCCTCAAGGCTTGCTCCTCCCCTACCCAGCTCCTATTTCCGATGCACG
TACAGCCCGTCCACAGTGTGTCCTGGGACACCCCAGTCAGCTGCATGGCCTCCCTGGGCCCCAGCCCCTGGG
CCCCTTTGTCGACCCCAGCCCCTACTGCACAGCTGCTGCTGTTCCTGCTGCTCCAAGTGTCTGCTCAGCCCCA
GGGCCTGTCCGGGATGCAGGGGGAGCCCTCCTTGGGAGACAGTTCATCTGGGGAGGATGAGCTGGGCGTGG
ATGTTCTGCCCAGTGAAGAGGATGCACCTGAAGAGGCGGATCCACCTGGTGGGGAGGATCCACCTGAAGTT
AATTCTGAAGACAGGATGGAGGAGGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCC
CGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACT
GGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTG
GCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCA
AAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACG
TCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACG
TGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA
TCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCG
AACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCG
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCG
CCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGC
CGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTA
TCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTT
GATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGG
TGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTA
CGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGA
TATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTT
CCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGA
GTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGC
CTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAA
ACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGC
ACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCT
GAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGG
ATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCAT
TATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATT
GAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACG
CGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAG
GCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATG
AAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAG
CCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATC
CTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAG
TATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGC
AACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTG
GTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGT
TTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTG
GATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAAC
AGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTG
CAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAA
ACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCA
TCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATA
AAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGT
GAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAG



   

CAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAG
CATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTAC
CGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGG
TAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGT
TTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGC
TGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTA
CAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATA
TCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTG
AGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCC
CGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTT
TTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAG
CAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTG
CTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATT
TCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCC
TCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCC
TCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAAT
TCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGC
CTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCT
CCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGC
CGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGA
ACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACG
TTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCAC
CTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACC
TGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGA
TCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCA
TGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGC
CGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACC
CGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCC
GATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGA
ATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGC
GAGGCCGGTACCCAATTCGCCCTATAGGGTGAACTGGCTCTGACTGGTGATAGCTAAACTGATGAGAAACA
CAGGGGATAGAGAAACTACTGTCCAATAGCTTGACAATTAGAAATCAAAGCCAAACAGAAAATAACATTA
GAGAAAACAAGCAAAGCTGAGTCTGGCCGTGGTGGCCTCCCTGGTCTACAGAGTGAGTTCCAGGCCGGTCA
GGGTTACACAGTAAGACCTGGCCTCAAACACAAACAAAACAAAAAGCAAAATAGAGAAAACAAGCCAAAG
AAAATGTTTAAAATTTATAAGACTGAGTATGGAAAGCTAAACTTTTTTTGTTTGAGAACTGTCTATCATTTAT
AAATATCAAATATTTATATTTATATTTTTTTCTTATTTTGGTTTTTCGAGACAGGGTTTTTCTGTGTAGCCCTG
GCTGGCCTGGAACTTACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCAAG
TGCTGGGATTAAAGGCGTGGCCACCACGCCCGGCTGATGAATGATTTTGAGCAGGTCATGGAAGAGCATGC
TGATAATACCAACATTTGGGAGGTTGGCTACTCACCAAGCCAGCCTAGGTTACCTGAAATCATAAAGACTA
GGGCTAGGGCTGAAGAGAGAAGGCTCAGTGGTTAAGAGCACTGACTGCTCTCCCAGAGGTCCAAAGTTTAA
TTCCCAGCCACCACATGGTGGCTCACAACCATATGTAATGAGACCTGATGCCCTCTTCTGGTGTGTCTGAAG
ACAGCTACAGTGTACTCATATACATTAAATAGATAGTATTTGGAAGAAAAAAAAAAAGGCTAGGGCTATAG
CTCTGAGTAGAGCAAGAACATAGCATGCATGAAGCCTTAGGTCCAGAGCTGCAAAAACACTTTAGTCAAAA
AGCTTGTTCCCTTCCATGACTGAGCCATTTTAAACCTTACTCTACTAGACTTTTTAGGTGTTTTGATAAACTG
GAACTCATAGAACTTTTGTGTCTGTTTCTTATCGTTGCAAATATTACATGTATTTACAAGTTATTCTACTTGT
CTGTGTATCCACGGGAGTGTGCTCAGTAGATAGAATAACCCCCCACCCCCACCCCCAGCACCCCTCCTCCCC
GAGCTACATTCCAATTTTGCTTTATTCCAGTGCCCCCCCCCCCCCCCGCAATCCTCCTCCCCTTCCAGTCTGG
GGTTAAGTCAGCAGTTGTGTATTCAGATGATTGAAGGTACCACAGGAGGGCTTATGAGCTTTTGGCTTGAGG
CTGGAGAGATGGCTCAGCAGTACAAGGCCTCCTCTAACTGCCCGAAGCCCTTTACTTCCTTTTGGATTATCC
ACACTAGTAAGAAGCATTGAAACTATGCTTGTCCCGAAAGCTTCCAAGGGGCAGCAGTGCGGGGGGGGGG
GGGGCGGGGGCGGGGGCGAGGAGGCAGGGATGATCTAGGTGAGACCTCAACACAAATCCAATCTATAGGC
TCCAAGATTGAGATCCCAGGTTTGGATGTATCTGCACTGTTGCCCTCGGACCTCAGTCGCTACTACCGATAT
GAAGGGTCTCTGACCACACCTCCCTGCAGCCAGGGGGTCATCTGGACTGTGTTCAATGAGACAGTGAAACT
GAGCGCTAAGCAGGTTAGAATGGGGCGTGGTATTGACCTGGGGTGTTGGAAAATGGGAATGTGGGAAAAA



   

ACGAGGAAGGGGTCATGCAGTAAAGATAGACAGAGGGTTGGGGTCCCCTTGTTTCTTTTTGTCTTGAGCCTG
TACTATCCATCGACCCCCACTTCCCCAGCTCCATACTCTATCCGTTTCCTTGTGGGGACCTCGTGATTCTCGG
CTACAACTGAACTTCCGAGCCACGCAACCCTTGAATGGGCGAACGATTGAGGCTTCCTTCCCTGCTGCAGAG
GATAGCAACCCTGAGCCAGGTGCCCAGTTATCTGATAGCCCACGTTGACATATCCCCAGTCAGGGGTCCTGC
CTCTTCCTGTGTCTTCATTTGTACCAGCCTGTCCCAGGTACTCATGGGCCCTGGTTCTAATGTCTCCTTTTATC
TCTTCAGTCCATGTGAATTCCTGCTTCACTGCTGGTGAGTCTGGGTCCCTTGTTCCTGGTGCCAGTGGCGGGA
GGGGGCCACACCCTTTTAGTATTTCAGCCCAGGAGCTAGTCTTTACTTTTTCTGTAGAATAAACTTGATCCCC
AAATCGATGTGATCGGTCAAGTAAGAGACCTGTACCTCTGGCTTAGTTGTCTGAATGAGGCTCCAGAAATCT
CCTGTGAGACCCCCTCCCCCAAGGCACCTTTCACCTAGCTGCTGGAAGGGAGAAGAGTGCTTTACCCTTCTC
ACTATCTGCCTCCATTCTCCAGATGGCCTGTTGTGCCGACCGAAGCCCTGGGGGCTGCCTGAACACTCACTG
GGGAAAGGGTCAGGCAGGAGTATGGGAAGCCAGCTTGCAGGGAATCCCCTGGCATCCCCAGAAGCAGTCC
CCTCTCCCCTTCCAGGTGACATCCTAGCCTTGGTGTTTGGCCTTCTCTTTGCTGTCACCAGCATCGCCTTCCTC
CTACAGCTGAGGAGGCAGCACAGGTATCTATGACCCTCCTTGGCATAGCATTATTGTATAACCCAGAATTCC
CGGACTGCAAATGAGCTCTCATGCGGAGTCGGCTTTCTGATTCTCGTTCCTTGTTCTGTAGGCACAGAAGTG
GGACCAAGGATAGAGTTAGCTACAGTCCGGCAGAGATGACAGAAACTGGAGCCTAATAAGGAGAAACCAG
CTAAAGGAATCTGGAAACCTTGTCCTGTCCTGCCTGTTATACAGCCTCCTTTTTAACCACTACGAAATCATTT
CCATCTTTTTAACTTTCTTCTTTCCTTAAAGTACTGTGATAGGAACTAACCGTGAAAAAACAAGATTGGGCT
CAATTCTTGCTGGGTTTTGATGGTTTTGAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGGACTCACT
CTGTAGCCTAGGCTGGCCTTGAACTCAGAGATCTGATTGCCTCTGCCTTCTTAGTGCCAGGACTGAGGGTAT
GTACCACTACCACCGCCACCCCGCAATTCTTGCTTTTACTCTGCAGTCAAATGCTCTACCACTGAGCTACACT
CCCCTCTATCTTACTATGCAGGCAGACTGGCCTTGCATTGTGTATGTATGGTGATGGAGTTTGAAGCCAGGG
TCTTACCTACTAGGCAAGCGTTCTATCACTGACCTAAGCCTCTCTACTCCCTTCTCTTGAACCCTCTATTCTC
CTGTCCCAGCCTCTTGAATGCTGGGATTACAGGAATGCACCATCATGCTTGGTCATCCCAATTATTTAAAAA
AAATATATAAATCTTCCTAGTAAAACTCGTGTATTTGCCTTTATTCCTCACATCAAAGGGATATTATATTAAT
TTCTTATGTTTGCCGGGAAAACAAAGCAACTTCCACAAGCTTAGGGTTGTTCTGCTCCTATAACGTTTACAG
TCCCAGAGCTGGAAGTCTGCATGAAC:GTTATGGCTAGTCCAGGTATGCATGGGCTGTATTCTCCCTGGCTTT
CTCAAGTGGAACACTTCATTTTAGA:TGACTCCTGCATTCCTCGCTCCTGGCCCTTCCCAGTATTCCTTGCTCC
TGACTCCTTCCCTATGTCCAACTCCTCTCTTCCATTGTCATATCTTCCCCTCCTGCCTGTGACCTCATCCCCAC
CCCCACACTCTTTTTTTTTCCCCTCTTTTGCCTTCTAGACAGCCTCACTGTATATGTAGCTCAGACTGGATCA 
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