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Genentech ID: UNQ1925 Date of Submission:  11/02/03 

Lexicon Contract Name: DNA290 Mutation Type: X  Standard Knock out  

LexVision Name: ENZ779N1   Conditional  

Reference accessions:  
NM_028117,  
ENSMUST00000028809 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __KOS6, KOS92_________     
    X Target Vector  DNA __KOS92-FTV____________     

  X Targeted ES Cell DNA __2H3____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 13/14 17/18 

Restriction Enzyme for Genomic Digest: HindIII ScaI 

Predicted Wild-type Band (kb): 9.6 11.4 

Predicted Mutant Band (kb): 8.1 16.1 

Probe Size: 396 bp 337 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: 7 5’ Primer Name: Neo3A 

3’ Primer Name: 8 3’ Primer Name: 8 

Predicted Wild-type Band (bp): 461 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 276 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 
DNA290-13    5’ – CGGTGTGAGCAGTCAGGTCA 
DNA290-14   5’ – GGTGTTAAAGGAAGGTTTTAG 
DNA290-17   5’ – CTGTCTCCTGTCTTATAGCTGG 
DNA290-18   5’ – CACATTGCCTTGGAGTTCAAG 
 
 
 
PCR Genotyping 
DNA290-7   5’ – GTGTGCAATTCTACTCCAGACT 
DNA290-8   5’ – CCACTGGACCTGTTTAAGCAGG 
Neo3A    5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GTTTCCCCGCCCTCTGACCCCACTGGCTGCCCCGAAAAGCGCGGAGACCCTGGGCCGCACGCCAAGGCGGGCCCCATT
GGGCCGGGCCCGGGCTGGGCTCGGGGGGCCGCCCCTGCTGCTGCCGTCCATGCTGATGTTCGCTGTAATCGTGGCCTCC
AGCGGACTGCTGCTCATGATCGAGCGAGGCATCCTATCGGAGATGAAACCCCTTCCCCTGCACCCTCCCAGCCACAAA
GGCGCGGCCTGGAGCGGGACAGATCCTAAGCCTAGAGGCCTATCCTTGGATGCTGGGGACTCGGACTTGCAAGTGAGG
GAGGACATCCGAAACCGGACCTTGAGGGCCGTGTGCGGACAACCAGGCATGCCCCGGGACCCCTGGGACTTGCCGGTG
GGACAGCGGCGCACCCTGCTGCGCCACATTCTCGTAAGTGACCGCTACCGCTTCCTCTACTGCTATGTCCCCAAAGTGG
CCTGCTCTAACTGGAAACGTGTGCTGAAGGTGCTGGCTGGCATCCTGAACAACGTGGATGTCCGCCTCAAGATGGACCA
CCGCAGTGACTTGGTGTTTCTGGCAGACCTGCGGCCTGAGGAGATTCGCTACCGTCTGCAGCACTACTTCAAGTTCCTG
TTTGTGCGAGACCCCTTGGAACGCCTCCTGTCTGCTTACCGTAACAAGTTTGGAGAGATCCGAGAGTACCAGCAGCGAT
ATGGGGCCGAAATTGTCAGGCGCTACAGGGCTGGAGCTGGCCCCAGCCCTGCAGGGGACGATGTCACCTTCCCAGAGT
TCCTGAGATACCTGGTGGATGAGGATCCTGAACATATGAATGAGCATTGGATGCCTGTGTACCACCTGTGCCAACCATG
TGCTGTGCACTACGACTTCGTGGGTTCCTATGAGAGGCTGGAGGCTGATGCCAACCAGGTGCTGGAGTGGGTGCGGGC
CCCACCCCATGTCCGGTTCCCAGCTCGCCAGGCCTGGTACCGGCCAGCCAGCCCAGAAAGTCTGCATTACCACTTGTGC
AATGTTCCACGGGCCCTGCTTCAAGATGTGCTACCTAAGTATATCCTGGACTTCTCCCTCTTTGCTTACCCACTGCCCAA
TGTCACCAAGGAAGCCTGTCACCAATGACAGTAGGCCAGCACCTTTTGGAGTTTGGGTTTAATGATATCAGCTTTGGGA
TGTCTTTCAGAGAAACTCCTGGCTCTGGGTGGCTTCCTGGTTTCTCTAGGTGTCTCCATATCTCAGTGGTAAGGACTGTC
CTTGGAGGTCCTTGTCCACAGTGGCTCAGAGGACAGAGCTAGAAAGGAGGCCTGCTGCTTTCACTGGTGAACTGCCTCT
CTTAGGGGCCTGTGGTATCCGTGTCTGCAGGGCACCAGTGGTTATTAAAGCCATATGTTTGATCGAAAGACTGACTTCA
GCCCCCTGGCTGCTGGGTCTATGCAGTCCACCTGGTCTGTTGTAATTTAACCTGTGGCCAAATCCCAAATATGACACTA
GCCAAGCACATGATCATGCCTAGGACCAATGGCTGTGACCCCCTATTCACCCATCCCATGGACCTCAGGACTGGAGTGA
GCTGTGGTGCCTTAGAAATGAAATGTGTGCAATTCTACTCCAGACTTTTACATTTCCTCCTCTTGCTAGGTCTGAATCAT
TTTTCTAAGGAAAGAGAAACGGAAGTGGGGCCCTTACCTCGAAGCTCTAAAGCCCAGCCCCTCAAGCATCCAAAGACG
CCTGTGCCTGACCTCTTCCTAGGGCTCCTGGAGCATCTTCAATAAGCCTCCCTTCCCTACAAACCTTTGGAGACTATGTG
AGACTGTATGGCCCATATATCTGGCTGTCACTTGTCTAATGCATTTATTTAAAATGTGTATATTTTAATAGGATCCTTGT
AAGGGCTGACTTTTAATAAAGCTTTTTCATATACAAAATGAGCAATTCTGTAATTCC 
 
Genomic Locus:   (the deleted sequence represents nt 10,127-12,077 -in the sequence below) 
 
CTTCTTAAAACTCAGCCAGGAGCGGGAGCTACCTCTTCGACCTTCTCGTGCTCAAGCAGAAGCAGATGGGCGCTCCACC
GAGCCCCTGGCACCCAGGATCCTGCGGCCAAAGGTCAACGGCAAGAACTGTCCCAAGGCTCGGCAAGGAGCTGGCTCT
GGGGAGGCTACAGGGCCTCCCAACTGGCAAGAGCAGCCCAATGAGCGTTGGCCGTCTGCTCCTCCTCATGGGCCACCC
ACCCAGCCATCTCACCAGGCCCCAGGCAAGGCTCTGGAGAACCCGTTGCGCCCCAACCTGCCTCTGCTGATGGGTGGG
CAGGCAGCCCTGAAGCCAGAGCCTGGGCGTCCAGGAGAGGAGTCACCTGCCCCCAAGCAGGAACTGCATCAGCCCTCC
TTCCCTGCGCCTCAGCTGTCTCCGCTGCCGATGCCTGGCAACCCAGCCGACTACAGTGGTCCATGTGGTGGGCCTGAGC
TCACAGCGCTGGGCAGCTTCTACCTGTACTGTGGCCAAGATGGGCTGCAATGTGGGGCTTACTCCCCTTGCCCCATGCT
CCCAGAAGGCAAGCTGTCTCCGGTGGCAGCCCCCAATGAGGGGCTGCTCATGGCCCCCAGCTCAGTGCCCTCTGGCGTC
CCTTTCCAGCACCCTCCTTGGAGCGCACCTCGCTACTGCTCCAGTGAGGACACTGGAGCGAATGGCTACAGCATCTGTG
GAGTGTTGCCTCTGTCTCTCACACACATTGGCACTACCTGTGGTGGCTGCCCCTACAAAATGCCTTTTACCGCAGGTAAG
CCTTGTGGGGACACATGGTATGCTGGGGGGGGGGGTTAAGACATGGTATTCCAGGAGGCTCTGGACAGGGGCTCTGTT
GGTTCTGTGTACTACCTGGGAGGCAGGAACCTTGGAGGAGGGAACCTCTTCTCATTTAGGCAATGTTTTCAGCCTAGGA
ACTGTCCCAGGAGTGTCCCACGGTTAGCTCTTAGGGCCTGTTTTGCCTAGACTGTCAGTGAGATTTCTCAGCTTGGAAGT
TAATAACATTGCCACGGAACAGGACAAGAAGGTTTTCCTCCCATATTGGAATTCCCCTTAGACTCCTAGGCACAGGAGT
TAGGGCCTTCTGTAAGCCCTGTGGTACAAGTCTATAAGCTCAGCTACGTAGAAGGCTGAGTCACACTTCAAGGCCAGCT
AGGGTTACAGAAAGAGACCCCGTCTCTAACAAAAATAGAAAAGGCTTGGGGCTTAGCCATGATAGGAATGTCAGCTTA
GTGTGTATGCATGGGGTTCAACCCCCAGTCCTGGGGGAGAAAGAATCAAATTAGGGTGAACCAAGCCATTCCTGTGAG
CCTTCTTCTGTCCTGGGCTTTCCCTCTCCCCTTGGAAAGCTGCCATTCTTCGTGTTCCAGGAGTCCAGACCGTCTACATG
CTGGCTGAGTTTAGCCTTCATAGGAAGGTTATGGGTTCAGGAAGTTATACCAGGGGTAGTGGGAGTTTTGCTCTAGTAT
ACAGGCTTTGAAAAAGACAAGGTGCACAGACATGGCATGTGTGAATAGTTGTGTGTAGACAGGGTAGGTGTGCATACG
AGAAGAGAGCAGCAGTGTTCTCTGCTGTGGTCACAGTGGGCTCAGACACCAGAATGGTTCCTGCCCAGCACGAACGGC
GTTAGACTGGAAAGGTGGGCCACACGGTCTCTGCAGGCTGCTTTCTCCAGCCTCTGGGTAGGAATGAGGAGTCTAAAG
CCATCCTGACCAGCAGGTCTGCCCTGTGTGAGAGGTGAGGGCTGGGCTGGGCCTTCTCTCCGCACTTCCTCCCTCTCCCC
ACACCCCTTCATGTGGGGGTCTATAAAACAACTTTATAGACCACTTGGCTCTGGCCAGACTGGTTATATCAGGTTCTAG
CATGAACTAGAGTCTTAAGAAACAAGAGCAGGCTGCTTCCTGGCTTTTCTTCTTAGACCCTCACCCTGATAAGGAAGAC
CACCAGTAAGCACTGTGTGCCAAGAGCCGTTCTCAGTGCTCAACACACAGGTCTCAAAAGGTGTGTAATTAGGCAGAC
TCAGCCAAACTACCTGAGTTAAAATGTGTGCCCCCCCCTCCTCATGGCCATTGGATGAGCCAGTAACTGCTCTGTCTGTT
TCCTTCATTGTAAAGTGGTAGTAACAGTACCTACCTCAGGGATGCTGTAAGGGTGAAATGAGTTAATATGTAAATAAGG
AAAACAGTCAGGAAATTCTGCGTCAGACTTGAAAGCACTACTTAACATTTCTCAGAGGGGCCAGAGGGACTTGCCTGA



   

GGTCACATGGCTGGTAAGTGGTAGGTGTGGGACTCATATTCCAGTCTGTCTGACTCCAGAACCCCCTGCTCCTTAGTAC
TGTGAAAACCCTAGAGAAGCTTAAGTCAGAGCTAATGAAGATGTTTTTGCCATCACTTGGTCCAGTTAGAAAGGGACA
CATGAGTGTCTGCAGCCCAATTTCCAAGATGGAGAAAGGCCCCTGTCCCATCTGGCCTTTGAGTTGCACCTTGGAACTA
AGTGAGGCTTGAGACCTGAAAGCAGATCGTAGAGGGGTCACCACTAATCCTACCTACCTGCCTTGACCCACTCTCCTTT
TTCTAGAAGGCTGCAGGTCGCTCGGCCAATTGGAATTTCCTCTCCCAGAAGCTGGCCACCCAGCCTCACCTGCTCACCC
CCTCCTGGGATGCCCTGTGCCCAGTGTGCCACCTGCTGCAGAGCCTATCCCCCATCTTCAGACGCCCATCTCGGAGCCC
CAGACAGTAGCCCGGGCGTGCCCTCAGAGCGCCAAGCCTCCGAGTGGCTCCAAGTCAGGTCTGCGCACAGGCTCCAGC
TGCCGGCACGCTGTGAGGAGCAAGGCTGCCCGCAGGCCCAGCCACCCCAAGCAGCCGCGTGCCCAGCGCCCACGTCCT
CGCCGCCGCCGGCGCCGCCGCACTAATGGCTGGGTGCCTGTAGGTGCTGCCTGTGAGAAGGCAGTGTATGTCCTGGTG
AGTGTTAGCTCTTAGCTGATGGGAACAGGACAGGGACCCAGCGCCCCCCCCCCCCCCCCGCCCCTCTCCCAGTCCTGAA
CCATGTGCCCTGGTGGTTTCTGTTTGTCATTTATTCTGAGTGACCTGAGTCTTCAGATTCTTATCCCTGTTCAGTCCATTT
TCTACCCTACACTAAAATGGGGGTCTTTTGGAGGAGTTGGGGTAGACCCAGAAAGTTAGATGATGGAACACTGGGAGG
TAGAAGCAGTATCAACCAAATGTATTGAGCACTTCTGAAATTTGACATTCGAGCTAAGCACTTGGCATGCCCTGTGCTC
TGTAGTCCTCACCACTACCATATGTCAATTGTCCCTCCACAGTCTCTCCCATAGAGAAGGAAACTGAGGCTTAGATAAC
TTGACCAAGGCTTTGCCACTTAAAATGATTAAGGGTTCCGATTCAGACTGCACCATCAGTGCAGATGCTCAGAGAGCCA
GCCACATTGCCACCAGAGTCACTTTGTTCCCCACCCTCAGTCCTTTCCCCAGAAACCAGGCTAGGGGAGGAGGACCCAG
CCTGCGCTGTGCTTACAGACTTGACTGCCTTGATGAAGAGAGTGGATTTTATTTCCTGCTTCCCTCCATTCTCACTCTGA
GTGTGGCACTGAAGACTTATTTGTGTCATTGGTTTGTCACCCAGGATGAGCCAGAACCTGCCATCCGAAAGAGTTACCA
GGCAGTCGAGCGACATGGAGAGACAATCCGGGTCCGAGACACTGTCCTCCTCAAGTCAGGCCCAAGAAAGACGTCTAC
ACCTTATGTGGCCAAGATCTCTGCCCTCTGGGAGAACCCTGAGTCAGGTACCTGTTCCTCAGACTGGGAACTAAAGGAA
CAGCTGCCCTCAGTTGGCCCCTGCCTAGAGTTTTGCCTGGCACAAGACCACCATTCTTGGCAGAGCCTGCCCACCCTTC
ATCCGGGGTCTGTCTCCTGTGGAGGCTGTAGCAACCTTGTGACTTGAGGTTGAATCTGTGTACTCACTCTGTTAGCCACC
AGAGCCTGAGCACTTGCCCCATACCTCATCTGCCAGAGCCTTCTTCCCATCTCCCTATGTCCAACAGCATTCCAGGCTGC
TGAATGCTTGGCCGTGGTCAGAGGACACAGGTGGCCAGAGCCTGCAGGATTGGGCCAGTAGCAGGGGTTGGACAGACC
TCTAGGGCAGGTGGCCAGCTCTAGCCATGACCTCTTCTCTTGTCCCCTAGGAGAGCTGATGATGAGCCTCCTGTGGTATT
ACAGGCCTGAGCACTTACAGGGAGGTCGCAGCCCCAGCATGCATGAGGTGAGCTGCCTGGCAGGGGAGGGGGCAGAA
CAAGAGGTTGTGGCATTAAAACACACATATAGGGAGGGGACAGCTAGCAGGCAGCCAAGTCCCCTGGGGTTTAGCCTC
CCAAACACTGTCTCAACTGATGTTCCAAATGGGAATAATGACCCTTGAAGGCCAGGAGCTTTGAAATGGGAATTAGCA
GTTAGATTCTAACCACAGGATGGTGAGGTAGCTCGCTCACCCAGCTCCTTTAGTACCTGCAATACGCAGACTCTCAGAG
CTGAGGCCCTACAGGCTGAGGACAGGCCAAGCACACCTTTCATTCCCTTCCCTTTTGAAGGACTTTTCTTTTTATTTTCTT
TTTTTCTTTCCTTTCTTTTTTGTTTTGTTTGTTTGTTTTGCTTTGCTTTGCTTTGCTTTGCTTTGCTTTGCTTTGCTTTGCTTT
GCTTTTTGTTTTTGAGACAGGGTCTCACCATATAGCTCTGGCTAGCCTGAACTGGATAGGGTAGACCAAGTTGGCCTTG
AACTCACAGAGATACCACCACTAGGATTAAAGGCATACACCAGCACACTGCCCCATTTGTGGGACCTTTCATTTCATGG
GGGAGAAAGGGGTCAGTTTCCTTTTCTCTTAGGGCCGGTGTGAGCAGTCAGGTCAAGACTTAGTCTACTCTGACTCCCT
CGCTTGCTGAAGGTGGCTAAAGCCAGCACGTTCCTAGAGTTAGGTGCCTCTTTCTAGCTCCCATAACCAACTAAGCTGC
TCCTGTCTCTCCTTGAGCCTTTGCAGAATGAAGTTTTTGCATCAAGACATCAGGACCAGAACAGTGTGGCCTGCATTGA
AGAGAAGTGCTATGTGCTAACCTTTGCTGAGTACTGCAGGTAGGTAGTACTCTGCACCAGTACCTGGCCTCGTCCCTCA
GATTCGGCTAGAGTGATTTGGGGGAACTGCATGGAGTTTCAAGGAAATAACTATGCTCTAGGCCCAGAGTCTTACAGA
CTCAGAGTATTCTTCTCTAAAACCTTCCTTTAACACCTTTTTTGTTGTGGTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTG
GTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGGTTTGAGACAGATAGTCCTAGCTGTCCTGGAACTCACTTTATAGAT
CAGGCTGGCCTCCAACTCAGAGCGATCCTCCTGCCCCTGCCTCTCAAGTGCTAGGATAAAAGACGTGTATCACCACACC
TGGCTAGGATTATTTTTTTAATTATCAGAATTACCCCCTGCTGAGGTAACTAGAGAACACAGCTTAACCCAGCCCTCAT
GGTCATGTTGTGGCCCACTGCTGTTCTGAGAGAAATCTAGGAAGATGAGAAGTATTTAAGAGAGAAAGCCCTGGAAAG
TATATGTGTCCAGGAGCTGAAGTCACTGGAAGTTGGCAGAGTGCACACAGCCTTGGGGGTGAGATTAGAAGCGGGTCA
CTTCTCAGTGCCAGCTCAGTGTTAGGGTGGGGAAGAAATTGGTTTCCTTGAAAGCATCTATGCTAAAAGCAGTTGTGGT
ATGTCACTGCAGATTCTGTGCCATGGCCAAGCGCCGGGGTGAGGGCCTTCCCAGCCGGAAGACAGCACTGGTGCCCCC
ATCTGCAGACTACTCCACCCCACCACACCGCACAGTGCCGGAGGACACGGACCCTGAGCTGGTGTTCCTTTGCCGCCAT
GTCTATGACTTCCGCCATGGCCGCATCCTCAAGAACCCCCAGTAGCCTCTTGATGCTCACAGTGGGGCTGCCTTCGGGA
GAGTGGGGCCTGGGGCAGGGGCACTGCTTGAAGCACAGCACTTGGTTAGGGGCCATGGGTTGCTGGCCTGTGGTTCTCT
TTGGGGGGAGGGAGGGCAGGGGCCCTATGGAGAAAGGGAGGCCAGGATATGAGAAAGGTATCTAGACCCTCAGCTTG
GCCTGGGGTGCCCATCTCTGCACCCCAGGGTGGAGACTCCTGAAGATTCCGTCTTCCCTGAGGTTGGGCCAGGCCTGAG
GGACCTGGCCAAGGAAGGGCAGGGACAAGTAGAAGGGGTAAGGTCCTTCCAGAACCAGGCCTACCAGGCCCTTTTCTA
GCCTCCCCAAGGCCTTCCAAGGGGAGCAGGAGCCAGCTTTACCTCACCCACTGTGACCCGCTGCTTCCCTGTCAGCCTG
GGACCAGGCTCTGCAGATTCTAGCACAGCTCTGGCTTGTTCCGGTGAATAAGAGAGCCGAGCTTTGACTTCCTCTTCCT
GGACTCGAGGCTTATCCCTGGCTTTCTTCCTTTACCGCTGCAGTAGCCACTGGTGCTGGCACAAGTTGACCCTGCCCACC
CATGGGTGTCAGCCTCATGTCAGCTTGCCATTAAGGGTCACCCAGCAGGTCTGGCTTCCCAGAATACTGGTCAACATGG
AGTTTATCATGTCTGGGAGAGAGGGTGGGGGCAGGGGACAAGGAAAATTGCTACCTGATTCGCTGAAGATTTTTCCTCT
TGCCTTATTCTTGGAGGTTCTGGGAAACCTCTTGCAGAACTTCACACGTGACTCTTCAAGCCACACCCACCTGAAATCA
AACCAAAGGAGAGTTGTGGCTCCTCTTGCCCTGCCACCCCTTACCCTAGTCTTTCGTAGATTGCACTAATTTCCATCCCA



   

GTGAGAATCAACACTGTATCAGTCCACCGACCTGAGCTGCAGCCACTTCCTCTGGGGGCTCGGCCCTGCATTTTCAGTT
CATTCCTGTTGCCCAGAGATTGTTCTAGCCTCACGCTCCCCACCAGTGATTGATCAGAAGGCTCAGTCCCCTGCTGGCCT
GGGCTGAGGGGCTGAAGCCTGGTCACTTGTACCTTGTTTGTACCAAAGAGGAGCATGGGCTCAGGGAGGGTGCAGTGC
AGGGAAGTGTGGTGTGCCTGGGGCCCAGCGCTGGCCACTTGCCATCCAGGCATGTTCGGGGGAGGGGGGTATACACTG
TGGAAGATGGCACTAGGTCCTCCCTAGAGAGGGGAGACACGGGTCCAGCAGTCTGGGGACACGGCACTGGGGTGAGG
ATAGTCTGACACAGGCTGCATTGGGAGGTGGAAGTGAACCCTGAAGGCAAAGACCCGGCAACCCCAGGTCCAGGCCCT
GATCCGTGGAAGATAAACTGTTCCTGATGGGTAATTGGGCTGGGTAGGCCTGAAGGCTTCACAGGTTAATTTTTTGTTG
TTGTTTTGGAAGCCCTATCCCAAACCCAAAGGGAAGACTTCACATGGAATAAGCTCTTTGGAGGAAGTCATCAGTTTGA
AAGAGCAAGGCATAAGAAACAAGTTGTCAAGAGTGGAGATGGACCCCTTTGGAGCCTGCTCGTTCTAGGGTGCTACCA
AGGAGCCCAGCCTCACCCACAGGAGAGGAGATCAGGCCCTCCTAGGAGGCAGGGGGGCTGCTGCCCAGATGTTAAAT
GCTTTTGGAATCTCTTTAGATGTGGAAATATTTTTTCGAACATGAAAATGCAGCTGGTAGAATTTCAATGGAAGTATAA
TCCATGTAAAATATATTTTAGTTGATATTTTGTAAAATGCACTTTTTGTGTGTGTCGATCCTGGTTTCCCAGATCTGTATT
TCAGTGTTTACAAGGGAGGGGGTACCTTTCCTAACCTCCCTTTTGACAGAGATTAGAAGTACTTCTTTAAGAAAAATAA
ATAAATTTGAGAAATTGTATTGATTTAGAAAAGAGTTATTTTCTGTGTGTTTTGTTTTGAGTTTGGCTTTGTGCTTCTATT
TTGGGGATTTGGTTTGGATTTTAGTGTGTAAATATGGAGGGGCTCACTGGTCTTGTGTCAGGAGTCCTGGTTAATTACTC
CTTGCAGCAGAAGTGCTTATTAAGGCTGATGAAGGTGCAAAGCCAGAAAAAAAGCAAGTGAAAAGAGACAGGAAATG
GGAGCTTGAAGTTAACATCAAGGTAGCCACAGCTGCCTTCTGGGTTTGTGAAATTCTTGGGTTGCCAGCACTAGCTTGG
CCAGTGTGCTAAGTGGAAGGCAGTTAATCTAGATGCATGAAGACAACTCTATCGTAACCTTGGGGCTGGGTAGAAACT
TCTTAGTTTCTTGTAGCTGGCACTCCGTTTGTGGTGTGGGATAGGACTGCATCAGTTTCAGGATTTGACTGGTGGACTAA
CATTGACCTCTTTAGAGCCCTCTCATTCTGGGATGCTGAGGTCCCCCCCACCTGCTAGCTAAGTCCAAATCTATGGTGGA
AGAAAAGTGGTGATGAGATCAGAGCTTTCATCCCCATGACATGGGTAGGCTATCCCATGGTATGGACAGCCATCAGTG
TGCTGCCCACGAGAGTTCTAAGAGGTGTCACTTTACAGACAAATGGAGCAGGCAATCCCACCACCAGAAATCTATACA
CTGCCTAGAAAGGGACAGCAGTGTAGTGAAGGGTCAGAAGTGGCCTGAGATGCACCCAGCATCCAACTTTAAAGCCAC
TGAACCTCCCAGTTCAGACATTTACCCCATGTTTTCTGTGTGGCTCTCTGAACAACAACAACACACACACACACACACA
CACACACACACACGTCACTTTATCCCTCAGACCCCCTCATCTGCCTAATCAGCTTCATAGTCTCACCATTCCCACCCAGT
CCTTTCATCATCCTCTGGGCATAACCTGTACCAAAGTCAATTCTTCGTCCTCCCATCTAATGTGCTGTCATGACTAGGAA
TTGGGTCTGAAAGTCAGCCTTGGCTAGCCAGTGAAACCCATACCTAAACAACAACAACAACAAAACCTTCAGTCACAG
CTACCCCAGAGTCCATACAATGTGAACAGCCACAGAATCTACTGTCAAGTGGCTGATGACTATAGGAAATAGTTAAAA
ACAAACAACAACAACAACAACAAAAAAACGTGATTTGTTCCCCAGTTCTGTTGTCTTAAGCCTTGTTGGGGCCCCACAC
GAAGTCAAGCTGTAGTGCTTAGGGACTAGTTGTATGCTGCTGTTCAAAGTACTCTGACCAATCTGTTGCCACTGGGTAC
ATCTTGGCTCCAAGCAAAGAGGCCTTTCTGTGGTTGCTGCGTTGTACTTGTAGGTTGTCCTGAAGTATATATTGGCCATA
CGTGGTCCCGAGGTACTTGTCCATAGCCTCCGACCAGAGTGTCCCAGTTAGCCTACTGCTTCAGACTTGGCAGGGGAGA
TTCCTTTTACAGACAGATCAGCATTGCTCAGTAGATAAGCACTAGTCCCTAGGAATTACTAAAGCAAAATGTCACCATG
GAGACATTAGCCAGAGCTTGACAGAGTGGCCCTGCCCTGGGCTGGGACTGGTACAAGCGGCTAAGGACCATGCTTCCG
GTCAGGACAGATCTCCTTTATGTCTAGACCGACTGAGTGGTGGGTTGTCCTGCATTCAGGTCACAGCTGGAGGGACAGC
GGTTCCAGAGCAGTTTAAAGCAGGATGGAGGGTGCAAATCTTAAATGGAGCACCAAGAGGACACGTGTTAAAGAGAC
ACGGGATCTCAGTAGCTCCTGCTTTCCAGGTCTCATTTTGTCTGGAGTGGCCCAGGCTCATGAGTTCTCTCCCGGGCTAG
GGTCCGCCTGCGGCCTCCCGCAACTAGCTCCTAGGACTCGGGCACCCGCCCCTCTCCCCGCCCCACAACGTGGGCCCGC
CCTCGCGCCTGTATCAGGGAGGGGCGGGGAGAGAAGAGCGGCCGGGCGGGACATCCGGCCCTGGTCCCTGCCTGCACC
CCGGGAGCTGGCCACCCACTATCCCTCCCCTCCCGAGACCTCCAGCCCCTGCTGCAGTCACCTCCCCTGCAGCCTCGAG
GTCGGCGAGGTCTGGCCGCAGCACCATGTTTCCCCGCCCTCTGACCCCACTGGCTGCCCCGAAAAGCGCGGAGACCCTG
GGCCGCACGCCAAGGCGGGCCCCATTGGGCCGGGCCCGGGCTGGGCTCGGGGGGCCGCCCCTGCTGCTGCCGTCCATG
CTGATGTTCGCTGTAATCGTGGCCTCCAGCGGACTGCTGCTCATGATCGAGCGAGGCATCCTATCGGAGATGAAACCCC
TTCCCCTGCACCCTCCCAGCCACAAAGGCGCGGCCTGGAGCGGGACAGATCCTAAGCCTAGAGGCCTATCCTTGGATG
CTGGGGACTCGGACTTGCAAGTGAGGGAGGACATCCGAAACCGGACCTTGAGGGCCGTGTGCGGACAACCAGGCATG
CCCCGGGACCCCTGGGACTTGCCGGTGGGACAGCGGCGCACCCTGCTGCGCCACATTCTCGTAAGTGACCGCTACCGCT
TCCTCTACTGCTATGTCCCCAAAGTGGCCTGCTCTAACTGGAAACGTGTGCTGAAGGTGCTGGCTGGCATCCTGAACAA
CGTGGATGTCCGCCTCAAGATGGACCACCGCAGTGACTTGGTGTTTCTGGCAGACCTGCGGCCTGAGGAGATTCGCTAC
CGTCTGCAGCACTACTTCAAGTTCCTGTTTGTGCGAGACCCCTTGGAACGCCTCCTGTCTGCTTACCGTAACAAGTTTGG
AGAGATCCGAGAGTACCAGCAGCGATATGGGGCCGAAATTGTCAGGCGCTACAGGGCTGGAGCTGGCCCCAGCCCTGC
AGGGGACGATGTCACCTTCCCAGAGTTCCTGAGATACCTGGTGGATGAGGATCCTGAACATATGAATGAGCATTGGAT
GCCTGTGTACCACCTGTGCCAACCATGTGCTGTGCACTACGACTTCGTGGGTTCCTATGAGAGGCTGGAGGCTGATGCC
AACCAGGTGCTGGAGTGGGTGCGGGCCCCACCCCATGTCCGGTTCCCAGCTCGCCAGGCCTGGTACCGGCCAGCCAGC
CCAGAAAGTCTGCATTACCACTTGTGCAATGTTCCACGGGCCCTGCTTCAAGATGTGCTACCTAAGTATATCCTGGACTT
CTCCCTCTTTGCTTACCCACTGCCCAATGTCACCAAGGAAGCCTGTCACCAATGACAGTAGGCCAGCACCTTTTGGAGT
TTGGGTTTAATGATATCAGCTTTGGGATGTCTTTCAGAGAAACTCCTGGCTCTGGGTGGCTTCCTGGTTTCTCTAGGTGT
CTCCATATCTCAGTGGTAAGGACTGTCCTTGGAGGTCCTTGTCCACAGTGGCTCAGAGGACAGAGCTAGAAAGGAGGC
CTGCTGCTTTCACTGGTGAACTGCCTCTCTTAGGGGCCTGTGGTATCCGTGTCTGCAGGGCACCAGTGGTTATTAAAGCC
ATATGTTTGATCGAAAGACTGACTTCAGCCCCCTGGCTGCTGGGTCTATGCAGTCCACCTGGTCTGTTGTAATTTAACCT



   

GTGGCCAAATCCCAAATATGACACTAGCCAAGCACATGATCATGCCTAGGACCAATGGCTGTGACCCCCTATTCACCCA
TCCCATGGACCTCAGGACTGGAGTGAGCTGTGGTGCCTTAGAAATGAAATGTGTGCAATTCTACTCCAGACTTTTACAT
TTCCTCCTCTTGCTAGGTCTGAATCATTTTTCTAAGGAAAGAGAAACGGAAGTGGGGCCCTTACCTCGAAGCTCTAAAG
CCCAGCCCCTCAAGCATCCAAAGACGCCTGTGCCTGACCTCTTCCTAGGGCTCCTGGAGCATCTTCAATAAGCCTCCCT
TCCCTACAAACCTTTGGAGACTATGTGAGACTGTATGGCCCATATATCTGGCTGTCACTTGTCTAATGCATTTATTTAAA
ATGTGTATATTTTAATAGGATCCTTGTAAGGGCTGACTTTTAATAAAGCTTTTTCATATACAAAATGAGCAATTCTGTAA
TTCCCCACAGTTCCCACTGGTGCTGGGAGACTCCTAGATGCTCGTTTTCCCAGGTGAAAAGAGAAAGCTTGCAACAAGA
CAATGTAACTAAACCTGCTTAAACAGGTCCAGTGGCCCCTGTCACACCATGAAGTCCTCTGGGGATTCTAATATGCTCA
CAGACTCAGTTTCTAAGATGCCATTTAAAAGGCAAGGCCTGTCAAGAATGGCACCAGCCAGGGGAAGAGAGTGTACAC
ACCTTTAATCCAAGACAGTCTCTGTGCGTTTGAGGCCAGCCTGGTATATACAGGGAGTTCCAGACCAGAGGGATACACA
ATGTGGCATCAGGTACATAGCACACCTACGTGGATTAGTCCTTAAAGGGAATGAGGGCTGGAGAGGTGGCTTACTGTT
AAGTTCAGAAGGACCTGAGTTCAATTCCCCCCACTTCAAGTGGCTCACAGCTGCCTGTAACTCTAGCTCCAGGGAATCT
CGTGGCTCTGACCTCTGTGGGTACCCATACACATGTGGTATACACTCACACAGATGTGCACATTTACACATGATTAAAA
GAAGAGTAGTGCTCAAGGGGATGGAGAGGCGGCATGAGCTCGGCCGTGTCTTAGATTAGGCAGGAACAGGCTGATTTT
TTCTTGGTTTTGTTTTGTTTTGTTTTGGAGGGGGGGGTTGGTTGGTTTGGTTTAGTTTTTGAGACAGAGTCCTGACTCTGT
GTAGCCTTCACTACCTTAGAACATGATATGTACACCAGGCTGGCCTCAAACTCATAGATCCACCTACCTCTGTCTCCCG
AGAGCTGAGATTAAGGGCAATAGCCACCATGCCTGACTCATTTCTTTTAAAGGTAAGGTGGCCTCACTGTATTTTCTGA
GATGTGGTGGGGAGGTCTTACTATATGTAGGCTAGACTTAAACGTACAATCCAACTGCCTTAGCCTCTGGAAGTATAGG
TGCCTACCATTGTGCCAGCTTAATCGAGGAGAACACCAGCCCCCCCCACCCCCCACCCCAGGCCAATATTTTCAAACAA
CAACAAAAAAGGGATTGCTTTGTGAGCAAGGGGGAGAATTGAGAATTACAAAAAGAGACTGTCAACATGTCCCGTGA
GCCTCAAGGACTTCAGGAGTCCTCCATTCTTAGCCCACCCCTTGCTCTTTGTTTGTTACCTAGGGGCTTACAGCAATTCC
AAACCTGTATCAGCCATTGGTGCCCTCGAAGGTGCCACTAGTGCAGAGGCAACCTAGGAAGCCCCGAGAACGTGAGGC
CCAGCTGTTGGCTGTGCTCCGTTCCACTTAACTGAGGAGTTCAGTTCCCCAATGTGGCATCCTGGCTTTCAGAGGTGGCA
ATCAGCGCAGAGAGGGTGAGTAGCCATCCAAAGAGTCCACCCCAGACGTACATGCCTCTCAAGTAGGAGGGAAAAAG
AAAAGGACAGACACACAGACAGTGGACCAGCTGATCACACTGGGGATCGAGAAGGTTTGTGGAAAGTGGGAGTAGAC
AGAAACAAGGATGAGAAAGCAGGACTTACTGAAGGGCCTTGTGGGCTGAGGCCTTTTGCAAAATTTCTCCACTCTTTGA
TTTGGAAAGCATTGAACCCAGCCTAACTGGTTGGCCCAGAACACTGCTCCAAAGGGGAAAGGGGAGGAGCAAAAGAA
AAGAGGTCCTTGATTAGCGCTTTGGTTCATGTCCACCTGGCAGAAAAGGGGTGCTGGGCCACAGAGCATCCTGCTGGCC
AGAGGTGGACAGCTATGAGGTAGGGGAAATGAAGGGGCGAGCATAGAGAGCAACAAGGCAAAGGCACTGCTGGGCCT
GTTTTGCTTAAGTTTTCTTTCCAGGAAATGAACTTTTGAAAAAGGTCCACAGGAAACGACAGAGGATTGTGGGGCCCAG
CTGATTCTAGTGGGAACTGACTTTCCCTCCATGTCCAGCCCAGAGTGGGGGTGCTGCGGGCTCTGGATCACCAGGAGAA
GGGACCTCTCAGGACTGGACTCCAAAGCTCCGTCTTCTGAGAATTCCTACCTTTCCCTGGGTCCGCTGTGATTCCCACTC
AGCGTTGAACCCTCTGCTCTAGGCTGGCCCTCAGGAGAACAAGGGCCCCTTTAAAGTAGCTCTCCCTAGGACAACAGA
GGGAAGGGATTAGCGTTGTTTAACTCCTGTGACAGTTGGGGGCCAAGGGCAGAGGAAAGGGGAAAGGCCCCATGGGG
TCTGGTTCTCTGAGTCTGGACTCTGACTCCATTTCGAAGCTCCCATGCTTGTTTCTCTGCCTGTCTGAGGCAGCTGTACA
GAAACTCCCCTCCCTGCAGGAGGCCACACAATTCAGGACCCCGTGGGAAGGCATAATAAGGGCAGAAGAGCTGCCTAC
TCACCTCTCTGGGAGAACGCAGAACCCTCGCCCGCTTCTCCGAGGGGATCCAGTCACCAGAGGGACCAGACTCCCAAG
CCCACTCCTAGAATGGACCCAGAGCCTTTCTTTCTCAAGCCAGCTTCTACCTGACCTGCTTTTCAGATTCTAAAAGCAGT
GGTGAGTAGCAATGGCTGCTCTAAGTCGTGAGAGCCTGACTAGTGTGTTATATGTATCCTTTGCCATCCTTGCAACCCA
GTACAGTAAGAAAAAAACCTGTTTCTAGGCTAGAGAGGATGAGGGCAAGCCCAAGGATTAAAACCTAGCTCTGTCCAG
TGTCTGCCTCCTGTGAGTGAGTCTGTGAGCATTGTAGGCCACATTGAACCAGGCTGATGTATATACAGCCAGGTAAGGA
ACAGGGAGTCAGGAAGAGCCTACACCTGTGAAATGGAAAGCCAGAAAGAATCCCGAATCCACTACGTCTGTTTATGGC
AGAACTGTAAGGGAAATCCCACCAGAAGGTAATCCCTATGGGATAGTGTTGGTACTCCACCTTGCCGGCAGCAGGCAG
CAAATGTGAGCATTGAGGCACATGGAGAGGTGCCAAGAGCAGTGGGTAGGGGTGCTTGTCAGCCACCTGCATTTTCCC
AGCAAACCATCTTAAAGAGAGACACTAATTCTAGTCATGTGATCTCATGGCTGCCACACAGAACCAATGTGCCACTTTG
ACTTTGGCCTACTGTCTCTTTGGGTTCTGTTGACATCATTTTGCTTAGCAGTGCTGGGTGTTGACCCAAGGTCTTGCTTAT
GCTAGGCAGCCACTCTACCAGTGAGCTGCATCCCAAGCCTTTGCAGCCTTTGCTTTGTAAATATTTAATTCCGTTAAGGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCACTTTGTGTGTGTGAATGTGGGTCTATGCTGCCATAACAAGATGT
GGCAGTGGGAGGATGTTGTGGCCTTTCACCTTGTTGCAACAGGGTTCCTTGTTGCTGTATGCCAGGCCAGCTGGCCTTTA
AGCTTCTAGAAATTCTCCTGTTTCCACCTCCCATCTCATTGGAGGTGCACAAAACTACTGTGCTCAGCTGTAGATGGACA
GATGAGATTCAGACTCAGGGCTTGAAGCTTTTACCTTTATCTGTTCCAAATTTTATTTTTAAAAATATTGCATTAGTATG
TATGTGTGTGTGTCCACATATATGTATGTGCACATGTGTGCTGGCCCCCAAGAAGACCAGAAGAGGGTATTGCACTCAG
TTGAAGCTGGAGTTATAGGCAGTTGTAAACCACCTGAGATGGTTCCTGGGGAGAGAACTTAGGTCCTCTGCAAGAGCA
GTACATGCTCTTATCCACCTCACCACCATTCCAGCCCCCTGTCTCCTGTCTTATAGCTGGCCTCTGTCATTGCCCTTCACG
TGGGCACGGGAGGTTATGCACAGTCAGCACTCACAGATTTGTCTTTTCAGGGCATCCTTTCTGCAGATTACCAGCTGAG
GAAGGTTTCCGTTATCCGGACTGTGTCTTTATCATTAGTGTTCAATATCTCTGGTGGCTTCCGCACCCCCAGCTCCTCCA
TCACACACAGCTGGAGTGAGAGGGGCAGAATCAGCTGGCAAGGGTAACAGAGAGTTCAGATGCTGGTGTTGTCTACTA
AACCAGGCTCCCTCCAAGTATGATCTTCCAGCTAGACTTGAACTCCAAGGCAATGTGAAATAAGCCGGATGTGGTGGTG
CACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCAGATTTCTGCGTTCGAGGCCAGCCTGGTCTACAAAATGA



   

GGTCCAGGACAGCCAGGGCTACACAGAAAAACCCTGCCTCAAAAAACAAACAAACAAAATAAACAAACAAAAAAGA
AAGGAAGGAACCCCAAAGACAGCATCCAGAGATTCACACATATATGAAAATGTATATTCTCTCTCTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGACAGGGTTTCTTTGTTGTA
GAACTAGCTCTATAGACCAGGCTGGCCTCAAACTCACAGAGACCCACTTGCCTCTACCTCCTGAGCGCCACCACCACCA
TGCTGAAAGCCTGTTCTCCCCAGCTCTTCAGCTCCTTTCTGCCTAATCCAACAGAAAAGTTCCCACTAAAGCAAAGAGC
ATCATAGTTGGAGGGAGGGGCATAAGGAGGACCTAGGCCAAGCCAGGACACCCAGTAGTGCCCTGAAACCTTCCAGA
AGGAAAGCTATGGTGGTTTTAGCTTTGATATATGGGACTCTGTGTCCCCAGACCTGTTAGGTCACTGCTTCACTGCCAGC
TTGCAGATGGAGGGAACCAAACCCTAACTGTACAACAGCTGGGAACAGGAACATACACAGGACATTCACCTAACTACT
GCTTTTCCGAGGCCTTGAGTGATTGGCTGCCCCTGTGGCCACTGCCAGAGTATTAAAGGCAACAGACTATTGCTTTTGG
TTTGGTTAGCTTTTTTTTTTTTTTTTTTTTTTTTTGTCTGTTTTTGAGGCAAGGTCTCACTCTGTACCTCAGGCTGTCCTGG
AACCTACTATGTAGTCCAGGCTAGATTCCAACTCACAGGGGTCCTCCTGCCTCAGCAGTCCATGTGCTGGGATACAGAT
GTAAGTCACCACACCCCATGAAGAGACAACAGAGCCTTGACAAGCCTGTGTACATTTTAGGGACTGGAGGGCTGGCCC
AGCAGTTAAACTTGCATACTGCTCTCCCAGAGAATCCAGATTCTCTTCCCAGCATCCACCCATGTTACATGGCTCATAA
CTGCCTGTCACCCTAGCTCCGGGGGCATCTGAGGCCTCTGGTCTCTTTAGGCACATGAACTCATGGGCACATACACACA
AACACATACATATATACATAATTCAAAATAATAACTATACATCTTTAAGCCAGGTATAATCAGGAGGCAGAGGCAGGC
GAGTTGGAGGTGAACCTGTTCTATATAGTGAGTTCTAACACAGCCAGGACTATGTAGAGAGACCCTGCCTCAACAAAC
AAAACAAAACAAAGCAAAGCAAAACAAAACAAAACACTTTAAAAACAGAAAAGTCCAAGCAAGGACCCTAAAATTCT
GGCAGTTGGGAAGCTGAGGTAGAAAAAAAAAATTACGAGTTTGAAGCCTGCCTCTCCAGCTACCAGAGTGGAAGTTTC
CAGTAATAAAAAAGAAATTTTCTGACAAGAAGGTAAGGAGAAAAGAAGAAGGGAAGAGAGAGGAGCAGAGAAGAAA
GGAGGGACAGCCTGGTGCAATGGTGTCATTCAGACAGGAAAGCCAGCCCCTACCAATTTTTGGGAAGGAACCTTTGAT
AGTTGCTCACAGAAACTGCCCTCAACCCAGGCGTCTACAAGTGGCTTTAAGTGACTAACTGAGGGATGTGGAGAATGA
AAGCCATGAAATGGAAACAAAGAAGGATGAAGGGCCCTAGTGCAGGCCAGAGGCTAACCCTCTCTGAAGCCTTCTGAC
CATGTAGCCCCTTCTTCCTCTGATAGCAATGGTTCTAGCACAAACACACCACACACTTTCAGGAGAACTTTTTTTTTTTT
TAGATTTATTTATTTATTATATGTAAGTACACTGTAGTTGTCTTCAGACATTCCAGAAGAGGGAGTCAGATCTTGTTACG
GATGGTTTTGAGCCACCATGTGGTTGCTGGGATTTGAACTCTGGACCTTTGGAAGAGCAGTCGGGTGCTCTTACCCACT
GAGCCATCTCACCAGCCCTCAGGAGAACTTTTAACCCACCTTGTTATTTGTCAGGCCCTGCCCAAGCAAGAGCCTTATG
TCCCTTTGTATTTGGTAAATACTAAATGCTCAATAAGGACTGACCAGATAGAAGACCAGGTGATTGGGTAGGTGGTAGA
TACATAGGTGATAGATAGATAGATAGATAGATAGATAGATAGATAGATGATAGAATAGGTAGGATGTGAGTGTGTTTG
TTTGTATGTGTTTATGTGAATATAAGTGTGTGTGTGTTCATGTGCTCACACGAACACTTGCAAATATCTAAATGGATAGA
TGGATGGATGGATGAATGGATGGATGGATGGATGGATGGATGGATGGATGGATAGATGAATGGATGGATGGATGGAT
GGATGGATGGATGGATGGATGGATGGATGGCAGACTGCAAGGGGAATACAGGAAGAGAACCTGTTCAAGAGAAGAAA
TCAGGAATCACTATAGAATCTGGCATTTGGCACATTGACTTAAAAGGAAATGAAAGCCAGGAGGTGGTGGAGGTGTTT
CACTAAGAAAGCAAGAGGGGCTTCTCTGTGACTGATGGTGGTTTTGGAGGGAGTCTCACGGGTACTGAAGGTCACGGG
TACTGAAGGTCACGGAATGAGCAAATTCCTGTGTTCCAACCCAGGTGTTGCCACAAGTCCTCTGATCTCAGTCTCCTCA
CATATCACTTTGACTAACTTCTTTGGGCTTGCTGACCACACTGGGGGAGGGGTGCAGAGTTTTGCACAACATCAAGCTC
TGCTCACCTAAAGGATAGAGAGCAGGGCTGAGAGAGCCAGGAGTTAGAAGTCCTGGATCCAGATTCCTTGATCTATTG
CTCTGGAGACACTACCAAAGCCGTTAAGTCTTTTCAGAGCCTGTTTCCCTGCAAGTGAGATAAACAATATCACCACTAT
CACAAAGAGTTGCTGGAAGTGAAGAAACAACAGTTAAGAAGGCTTCTAGCTTGTCCAGAGGACTCAAGCTTGGTCCCA
GAACTCACATTGGGTGTCTCATAATCACCTGTAACTCCAGCTCCAGCTCCATGCGATTCAACATTGTGGGCAATTGTAC
ACAACCCCACACACAAGAAAGAAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAGGGAGGGAGGGA
GGGAGGGAGGGAGGGAAGGAAGAAGGAAGAAAGAGAGAGAGAAAAAGAAAAAGAGAGAGAGGGAGGGAAAGAAG
GAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAAGAATAAACTATAAATATTTTCTT
TTTAGAAAGTTGTACGGTATCAGAATGTGTTCCTGAAGTCTGCAGATAAGGACTTAATCAGCGCTGTAGTGAGCAGCTG
GCACCCAGTGGTGACACTGACCCTGGTCTCACTCAGGGCGCTGCCTCCAGTGAATCTAAGAATGGAGAGAATCCTTTCC
ACCCCTGGCATCACAGAGGGAACATCTAAAGGCCAGGCTAGTGTTACTTGGTTGATGACCTGGGCTACCTCTTCCTCCC
ACAGTGTGGGAAGCATGAGGCTGCCCCCTCCCATGGTGGAAGGATATTCTGTGTGTCTGGCAATGCTGTTCATACCCTT
GGGGAGGCTGGGCAGAAGAAGGGAGGCCCCTGTTTCTTCTTCTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTC
TTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTTTCTTCTTCTTCTTCTTTTCTTCTTCTTCTTTTCTTCTTCTT
CTTCCTTCTTCTTCTTCTTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTC
TTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTCCCTTCTCCCTTCTCCCTTCTCCCTTC
TCCCTTCTCCCTTCTCCCTTCTCCCTTCTCCCTTCTCCCTTCTCCCTTCTCCCTTCTCCCTTCTCCCTTCTTTTCTCCCTTATC
CCTTCTCTTCTCCCTTCTCCTCCTCCTCCTCCTTTTCTCCTCCTCCTCCTCCTCCTCCTTCTCCTCCTCCTCCTCTTCCTTCT
CTACTCAGCAGCATCATTTCTTTGCCTAGCCCATCCTTATGCAAGTATACAAATCAACTCACGCAATGGGAGCTGATTTA
TACTGATGGCTCTCTGTACCAAGCCTTGAGCTTTCCTTTATTTTTTTTTATTATTTTGAAAATGTTCAAACCTACATAAAA
GCTATAAAAATAGTACAATGAGCACCCATGACCTAGATTCTCCAGTTAACATTGGGCACTTTTGTTTTCGCTCCTTGGAT
ATGTATGTTTTGTTAAGCCATTTCAGAATAGGTTGGACTCTGATCCTTCAGCCCCCAAAACTACAGCATATCCCCCCAAC
CATGAAAAGGACATTCTGCTGTGCAACTCACTACTGTCATTAAAGTTAAGACATTGTACCCAATACAACAGTACTGTAT
AAGTCCACATATAAGTTTCCCAATTGTCTAAAAATTGACCATTACAACTTTTTTTAAAAATCCAGTAAATCAAGGATCT
ATGCTATATTTATAGCATAGCATTGACATGGCTTCTTAGTCTTCTTTACTTTTTAAAAAAGTTTTGTTGATTTCGTTGTTG



   

TTATTTTTTAAGACAGGGTTTCTCTGTGTAGTTCTGGAACTTGCTCTGAAGACCAGGCTGGCCTCAAGCTCAGAGATATG
AAATATGTTTGCCTCTGCCTCCCGAGTGCTGGGTCTAAAGGTGTGAACCACCATCGCCTGGCTTATTTCAACTTTTCTTT
ATTATATTTTACTTAATTTTTTCCATCTATGTGAAAGTGCACATGTCTGCTACATTGAGTGTGGAAGTCAGAGGACAACT
TTCTGGAGCATTCTGAGGATGGAACTTACATTGTTAGTCTTGGTGGCAGATGCCTTTACTCATTAAACTCCCTCCCTCTC
CCTCTCTCTCCCTTCCCCTCTCTTTCTCCATCTCTCTCTCTTCCTCTTTCTCTCCCTCCCTCCCCTCTCTCCCTTTCTCTCTTT
CCCTCTCTCCCTCCCTCTCTCTCTCCCTTTCTCTCTCTCACCTTCTCCCTCTCTCTCTCCCTCTCCTTCTCCCCCCCCAATTT
TATTTTATGTGCCTGGGTGTTTTGCTCACACGTGTCTCTGTGTACCACATGCATGCCTGACGCCCTTGGAGGTTAGAAGA
GGGTGTTAGATTTCCTGGGACTGGAATTACAGATGGTTATGAGATGCCATGTAAGTTTTGGGAATTGAACTTGGATCCT
CTGGCTAAGAGTCGTCTCTCCAGCCTTAGTTTCTTTGAAACAGCTTCTTACTATATAGTCCAGGCTGGCCTTAAACCTAC
AGCAATCCTTGGGCCTCATTTCCCCCAGTACTGTGGTTATCACTCCCAGCACAAGGGTTTGAGGTGGGGGAGAGCACAC
ACATGCACACAGGTATATCAAAGTGTATGTGCATGTTATGTGAATTATGAGTGTGGAGGCCAGAGGTCAACTGTGTGTG
TCATCCTTAATTTCTGTTCACCTTATTTTTGGAGACAGGCTTTCTCACTGAACCTGGAGCTAGATGATTCAACTCGCCTTT
CTGGTGAGGGAGCCGCAGGGATCCTCTGTTCCAGGACTGTGGTTACACACACAGCTTGCAGTACCCAGCTTTCCTTTGT
GCTAGAGATGAAGCTCGGGTCCTCATGCTCAAGTGTAAATTCAAGGACGAGACCATCTCTTCAACCCAAGATGGTTTTT
TAACAGCTTCTTTTAGCACTTTGGCTGTGACAGAAAAGCATATTTTTGTTTGTTTGGTTATTTGATTGGTTGGTTTGGTTT
TTCAAGACAGGGTTTCTCTGTATAGCACTGGCTGTCCTGAAACTCACTCTGTAGACCAGGCTGGCCTCAAACTCAGAAA
TCCCCCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCATGCACCATCACTGCCCGGCGAAAAGCATATTTTTAAAAG
TGCATTTTTTAAAATTTATTTTGCATGTATGCATTGCCACAGGCATATGGAGGTCAGAAGACAACTTGCAGGAGCCACG
TGGTTGTGAGAAGGAAACTCAGGTCATCAGGTTTGGTGGTAAGTGCCTTCTCCTGCTGAGACACCACAGGTTTTGACAG
GTCCTACCTGGCGTGCTGGAGGAGGAGACATCTCCAACCTACTCTGTGGAATTGGCCTGGCCTCCATGGCAGCCTGCCT
TGACTTTTTTAGGCCACTTTAGAAATACAATGTCTCCTTTCCACCCCC 
 
Selection Cassette: 
 
TCGAGGTCGGCGAGGTCTGGCCGCAGCACCATGTGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGA
TCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGA
AGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGC
CCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTG
AATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGG
AACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCC
CAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAG
GATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGT
TAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACC
ATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATC
CCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCG
AATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATAC
TGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTC
AATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGG
AAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGG
CCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTG
CTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGC
TGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGA
GGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTC
GCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGA
ACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACG
GCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACG
GCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGAT
GGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGG
TACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAAT
CGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCAC
CCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAA
TCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGT
ACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAG
AGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGC
GTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAAC
GGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCT
TTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCA
AACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGG
TAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACC



   

GCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCG
GGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCC
CGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTT
TCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGAT
AACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTAC
CAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG
CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTT
GATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGG
GTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGC
CATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGG
CCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCG
CCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTG
GAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAA
TAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGA
TGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAA
CCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCT
GCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAA
ATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGC
CTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGTTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCACAGTTCCCACTGGTGC
TGGGAGACTCC 
 
Targeted Locus: 
 
GACAAATGGAGCAGGCAATCCCACCACCAGAAATCTATACACTGCCTAGAAAGGGACAGCAGTGTAGTGAAGGGTCA
GAAGTGGCCTGAGATGCACCCAGCATCCAACTTTAAAGCCACTGAACCTCCCAGTTCAGACATTTACCCCATGTTTTCT
GTGTGGCTCTCTGAACAACAACACACAYACACACACACACACACACACACACACTCACACGCACACACGTCACTTTAT
CCCTCAGACCCCCTCATCTGCCTAATCAGCTTCATAGTCTTACCATTCCCACCCAGTCCTTTCATCATCCTCTGGGCATA
ACCTGTACCAAAGTCAATTCTTCGTCCTCCCATCTAATGTGCTGTCATGACTAGGAATTGGGTCTGAAAGTCAGCCTTGG
CTAGCCAGTGAAACCCATACCTAAACAACAACAACAACAAAACCTTCAGTCACAGCTACCCCAGAGTCCATACAATGT
GAACAGCCACAGAATCTACTGTCAAGTGGCTGATGACTATAGGAAATAGTTAAAAACAAACAACAACAACAACAACA
AAAAAACGTGATTTGTTCCCCAGTTCTGTTGTCTTAAGCCTTGTTGGGGCCCCACACGAAGTCAAGCTGTAGTGCTTAG
GGACTAGTTGTATGCTGCTGTTCAAAGTACTCTGACCAATCTGTTGCCACTGGGTACATCTTGGCTCCAAGCAAAGAGG
CCTTTCTGTGGTTGCTGCGTTGTACTTGTAGGTTGTCCTGAAGTATATATTGGCCATACGTGGTCCCGAGGTACTTGTCC
ATAGCCTCCGACCAGAGTGTCCCAGTTAGCCTACTGCTTCAGACTTGGCAGGGGAGATTCCTTTTACAGACAGATCAGC
ATTGCTCAGTAGATAAGCACTAGTCCCTAGGAATTACTAAAGCAAAATGTCACCATGGAGACATTAGCCAGAGCTTGA
CAGAGTGGCCCTGCCCTGGGCTGGGACTGGTACAAGCGGCTAAGGACCATGCTTCCGGTCAGGACAGATCTCCTTTATG
TCTAGACCGACTGAGTGGTGGGTTGTCCTGCATTCAGGTCACAGCTGGAGGGACAGCGGTTCCAGAGCAGTTTAAAGC
AGGATGGAGGGTGCAAATCTTAAATGGAGCACCAAGAGGACACGTGTTAAAGAGACACGGGATCTCAGTAGCTCCTGC
TTTCCAGGTCTCATTTTGTCTGGAGTGGCCCAGGCTCATGAGTTCTCTCCCGGGCTAGGGTCCGCCTGCGGCCTCCCGCA
ACTAGCTCCTAGGACTCGGGCACCCGCCCCTCTCCCCGCCCCACAACGTGGGCCCGCCCTCGCGCCTGTATCAGGGAGG
GGCGGGGAGAGAAGAGCGGCCGGGCGGGACATCCGGCCCTGGTCCCTGCCTGCACCCCGGGAGCTGGCCACCCACTAT
CCCTCCCCTCCCGAGACCTCCAGCCCCTGCTGCAGTCACCTCCCCTGCAGCCTCGAGGTCGGCGAGGTCTGGCCGCAGC
ACCATGTGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCT
AGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCG
TTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGAC



   

GAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTG
GAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTC
TGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTT
GTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATG
GGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACC
ACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTC
GTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGA
AGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCA
GAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATG
CACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATC
CGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGG
CGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTT
GACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTG
GAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGC
GATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGT
TGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGG
TGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAG
CGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTG
CGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTT
AACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAG
CAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCC
TGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCT
ACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGG
GAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAG
TATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCC
TTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAAT
ACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGG
CGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGT
GATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGC
TGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACC
TGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGC
CTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCT
GGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGC
GTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTT
TTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAA
AAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACC
CGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGC
ACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCA
GCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGC
ATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAG
AAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTC
TTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAG
TTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACA
TGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGC
TGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATT
TCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTT
TATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATT
ATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTA
TTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCC
GTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
GTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCG
CCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTA
AGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCAC
GCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCG
CCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCA
GGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGC
GGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGT
ATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACAT
CGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTC



   

GCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCC
TGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCT
ATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGTTTCCTCGTGCTTTA
CGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAA
AAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCC
AGCGAGGCCGGTACCCAATTCGCCCTATAGCCACAGTTCCCACTGGTGCTGGGAGACTCCTAGATGCTCGTTTTCCCAG
GTGAAAAGAGAAAGCTTGCAACAAGACAATGTAACTAAACCTGCTTAAACAGGTCCAGTGGCCCCTGTCACACCATGA
AGTCCTCTGGGGATTCTAATATGCTCACAGACTCAGTTTCTAAGATGCCATTTAAAAGGCAAGGCCTGTCAAGAATGGC
ACCAGCCAGGGGAAGAGAGTGTACACACCTTTAATCCAAGACAGTCTCTGCGTTTGAGGCCAGCCTGGTATATACAGG
GAGTTCCAGACCAGAGGGATACACAATGTGGCATCAGGTACATAGCACACCTACGTGGATTAGTCCTTAAAGGGAATG
AGGGCTGGAGAGGTGGCTTACTGTTAAGTTCAGAAGGACCTGAGTTCAATTCCCCCCACTTCAAGTGGCTCACAGCTGC
CTGTAACTCTAGCTCCAGGGAATCTCGTGGCTCTGACCTCTGTGGGTACCCATACACATGTGGTATACACTCACACAGA
TGTGCACATTTACACATGATTAAAAGAAGAGTAGTGCTCAAGGGGATGGAGAGGCGGCATGAGCTCGGCCGTGTCTTA
GATTAGGCAGGAACAGGCTGATTTTTTCTTGGTTTTGTTTTGTTTTGTTTTGGAGGGGGGGGTTGGTTGGTTTGGTTTAG
TTTTTGAGACAGAGTCCTGACTCTGTGTAGCCTTCACTACCTTAGAACATGATATGTACACCAGGCTGGCCTCAAACTC
ATAGATCCACCTACCTCTGTCTCCCGAGAGCTGAGATTAAGGGCAATAGCCACCATGCCTGACTCATTTCTTTTAAAGG
TAAGGTGGCCTCACTGTATTTTCTGAGATGTGGTGGGGAGGTCTTACTATATGTAGGCTAGACTTAAACGTACAATCCA
ACTGCCTTAGCCTCTGGAAGTATAGGTGCCTACCATTGTGCCAGCTTAATCGAGGAGAACACCAGCCCCCCCCACCCCC
CACCCCAGGCCAATATTTTCAAACAACAACAAAAAAGGGATTGCTTTGTGAGCAAGGGGGAGAATTGAGAATTACAAA
AAGAGACTGTCAACATGTCCCGTGAGCCTCAAGGACTTCAGGAGTCCTCCATTCTTAGCCCACCCCTTGCTCTTTGTTTG
TTACCTAGGGGCTTACAGCAATTCCAAACCTGTATCAGCCATTGGTGCCCTCGAAGGTGCCACTAGTGCAGAGGCAACC
TAGGAAGCCCCGAGAACGTGAGGCCCAGCTGTTGGCTGTGCTCCGTTCCACTTAACTGAGGAGTTCAGTTCCCCAATGT
GGCATCCTGGCTTTCAGAGGTGGCAATCAGCGCAGAGAGGGTGAGTAGCCATCCAAAGAGTCCACCCCAGACGTACAT
GCCTCTCAAGTAGGAGGGAAAAAGAAAAGGACAGACACACAGACAGTGGACCAGCTGATCACACTGGGGATCGAGAA
GGTTTGTGGAAAGTGGGAGTAGACAGAAACAAGGATGAGAAAGCAGGACTTACTGAAGGGCCTTGTGGGCTGAGGCC
TTTTGCAAAATTTCTCCACTCTTTGATTTGGAAAGCATTGAACCCAGCCTAACTGGTTGGCCCAGAACACTGCTCCAAA
GGGGAAAGGGGAGGAGCAAAAGAAAAGAGGTCCTTGATTAGCGCTTTGGTTCATGTCCACCTGGCAGAAAAGGGGTG
CTGGGCCACAGAGCATCCTGCTGGCCAGAGGTGGACAGCTATGAGGTAGGGGAAATGAAGGGGCGAGCATAGAGAGC
AACAAGGCAAAGGCACTGCTGGGCCTGTTTTGCTTAAGTTTTCTTTCCAGGAAATGAACTTTTGAAAAAGGTCCACAGG
AAACGACAGAGGATTGTGGGGCCCAGCTGATTCTAGTGGGAACTGACTTTCCCTCCATGTCCAGCCCAGAGTGGGGGT
GCTGCGGGCTCTGGATCACCAGGAGAAGGGACCTCTCAGGACTGGACTCCAAAGCTCCGTCTTCTGAGAATTCCTACCT
TTCCCTGGGTCCGCTGTGATTCCCACTCAGCGTTGAACCCTCTGCTCTAGGCTGGCCCTCAGGAGAACAAGGGCCCCTT
TAAAGTAGCTCTCCCTAGGACAACAGAGGGAAGGGATTAGCGTTGTTTAACTCCTGTGACAGTTGGGGGCCAAGGGCA
GAGGAAAGGGGAAAGGCCCCATGGGGTCTGGTTCTCTGAGTCTGGACTCTGACTCCATTTCGAAGCTCCCATGCTTGTT
TCTCTGCCTGTCTGAGGCAGCTGTACAGAAACTCCCCTCCCTGCAGGAGGCCACACAATTCAGGACCCCGTGGGAAGG
CATAATAAGGGCAGAAGAGCTGCCTACTCACCTCTCTGGGAGAACGCAGAACCCTCGCCCGCTTCTCCGAGGGGATCC
AGTCACCAGAGGGACCAGACTCCCAAGCCCACTCCTAGAATGGACCCAGAGCCTTTCTTTCTCAAGCCAGCTTCTACCT
GACCTGCTTTTCAGATTCTAAAAGCAGTGGTGAGTAGCAATGGCTGCTCTAAGTCGTGAGAGCCTGACTAGTGTGTTAT
ATGTATCCTTTGCCATCCTTGCAACCCAGTACAGTAAGAAAAAAACCTGTTTCTAGGCTAGAGAGGATGAGGGCAAGC
CCAAGGATTAAAACCTAGCTCTGTCCAGTGTCTGCCTCCTGTGAGTGAGTCTGTGAGCATTGTAGGCCACATTGAACCA
GGCTGATGTATATACAGCCAGGTAAGGAACAGGGAGTCAGGAAGAGCCTACACCTGTGAAATGGAAAGCCAGAAAGA
ATCCCGAATCCACTACGTCTGTTTATGGCAGAACTGTAAGGGAAATCCCACCAGAAGGTAATCCCTATGGGATAGTGTT
GGTACTCCACCTTGCCGGCAGCAGGCAGCAAATGTGAGCATTGAGGCACATGGAGAGGTGCCAAGAGCAGTGGGTAG
GGGTGCTTGTCAGCCAGCTGCATTTTCCCAGCAAGCCATCTTAAAGAGAGACACTAATTCTAGTCATGTGATCTCATGG
CTGCCACACAGAACCAATGTGCCACTTTGACTTTGGCCTACTGTCTCTTTGGGTTCTGTTGACATCATTTTGCTTAGCAG
TGCTGGGTGTTGACCCAAGGTCTTGCTTATGCTAGGCAGCCACTCTACCAGTGAGCTGCATCCCAAGCCTTTGCAGCCTT
TGCTTTGTAAATATTTAATTCCGTTAAGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCACTTTGTGTGTGTGAA
TGTGGGTCTATGCTGCCATAACAAGATGTGGCAGTGGGAGGATGTTGTGGCCTTTCACCTTGTTGCAACAGGGTTCCTT
GTTGCTGTATGCCAGGCCAGCTGGCCTTTAAGCTTCTAGAAATTCTCCTGTTTCCACCTCCCATCTCATTGGAGGTGCAC
AAAACTACTGTGCTCAGCTGTAGATGGACAGATGAGATTCAGACTCAGGGCTTGAAGCTTTTACCTTTATCTGTTCCAA
ATTTTATTTTTAAAAATATTGCATTAGTATGTATGTGTGTGTGTCCACATATATGTATGTGCACATGTGTGCTGGCCCCC
AAGAAGACCAGAAGAGGGTATTGCACTCAGTTGAAGCTGGAGTTATAGGCAGTTGTAAACCACCTGAGATGGTTCCTG
GGGAGAGAACTTAGGTCCTCTGCAAGAGCAGTACATGCTCTTATCCACCTCACCACCATTCCAGCCCCCTGTCTCCTGT
CTTATAGCTGGCCTCTGTCATTGCCCTTCACGTGGGCACGGGAGGTTATGCACAGTCAGCACTCACAGATTTGTCTTTTC
AGGGCATCCTTTCTGCAGATTACCAGCTGAGGAAGGTTTCCGTTATCCGGACTGTGTCTTTATCATTAGTGTTCAATATC
TCTGGTGGCTTCCGCACCCCCAGCTCCTCCATCACACACAGCTGGAGTGAGAGGGGCAGAATCAGCTGGCAAGGGTAA
CAGAGAGTTCAGATGCTGGTGTTGTCTACTAAACCAGGCTCCCTCCAAGTATGATCTTCCAGCTAGACTTGAACTCCAA
GGCAATGTGAAATAAGCCGGATGTGGTGGTGCACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCAGATTTCT
GCGTTCGAGGCCAGCCTGGTCTACAAAATGAGGTCCAGGACAGCCAGGGCTACACAGAAAAACCCTGCCTCAAAAAAC



   

AAACAAACAAAATAAACAAACAAAAAAGAAAGGAAGGAACCCCAAAGACAGCATCCAGAGATTCACACATATATGAA
AATGTATATTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTCTCTCTCTCTCTCTCTCTCT
CTCTCTCTCTGACAGGGTTTCTTTGTTGTAGAACTAGCTCTATAGACCAGGCTGGCCTCAAACTCACAGAGACCCACTTG
CCTCTACCTCCTGAGCGCCACCACCACCATGCTGAAAGCCTGTTCTCCCCAGCTCTTCAGCTCCTTTCTGCCTAATCCAA
CAGAAAAGTTCCCACTAAAGCAAAGAGCATCATAGTTGGAGGGAGGGGCATAAGGAGGACCTAGGCCAAGCCAGGAC
ACCCAGTAGTGCCCTGAAACCTTCCAGAAGGAAAGCTATGGTGGTTTTAGCTTTGATATATGGGACTCTGTGTCCCCAG
ACCTGTTAGGTCACTGCTTCACTGCCAGCTTGCAGATGGAGGGAACCAAACCCTAACTGTACAACAGCTGGGAACAGG
AACATACACAGGACATTCACCTAACTACTGCTTTTCCGAGGCCTTGAGTGATTGGCTGCCCCTGTGGCCACTGCCAGAG
TATTAAAGGCAACAGACTATTGCTTTTGGTTTGGTTAGCTTTTTTTTTTTTTTTTTTTTTTTTTGTCTGTTTTTGAGGCAAG
GTCTCACTCTGTACCTCAGGCTGTCCTGGAACCTACTATGTAGTCCAGGCTAGATTCCAACTCACAGGGGTCCTCCTGCC
TCAGCAGTCCATGTGCTGGGATACAGATGTAAGTCACCACACCCCATGAAGAGACAACAGAGCCTTGACAAGCCTGTG
TACATTTTAGGGACTGGAGGGCTGGCCCAGCAGTTAAACTTGCATACTGCTCTCCCAGAGAATCCAGATTCTCTTCCCA
GCATCCACCCATGTTACATGGCTCATAACTGCCTGTCACCCTAGCTCCGGGGGCATCTGAGGCCTCTGGTCTCTTTAGGC
ACATGAACTCATGGGCACATACACACAAACACATACATATATACATAATTCAAAATAATAACTATACATCTTTAAGCCA
GGTATAATCAGGAGGCAGAGGCAGGCGAGTTGGAGGTGAACCTGTTCTATATAGTGAGTTCTAACACAGCCAGGACTA
TGTAGAGAGACCCTGCCTCAACAAACAAAACAAAACAAAGCAAAGCAAAACAAAACAAAACACTTTAAAAACAGAAA
AGTCCAAGCAAGGACCCTAAAATTCTGGCAGTTGGGAAGCTGAGGTAGAAAAAAAAAATTACGAGTTTGAAGCCTGCC
TCTCCAGCTACCAGAGTGGAAGTTTCCAGTAATAAAAAAGAAATTTTCTGACAAGAAGGTAAGGAGAAAAGAAGAAG
GGAAGAGAGAGGAGCAGAGAAGAAAGGAGGGACAGCCTGGTGCAATGGTGTCATTCAGACAGGAAAGCCAGCCCCTA
CCAATTTTTGGGAAGGAACCTTTGATAGTTGCTCACAGAAACTGCCCTCAACCCAGGCGTCTACAAGTGGCTTTAAGTG
ACTAACTGAGGGATGTGGAGAATGAAAGCCATGAAATGGAAACAAAGAAGGATGAAGGGCCCTAGTGCAGGCCAGAG
GCTAACCCTCTCTGAAGCCTTCTGACCATGTAGCCCCTTCTTCCTCTGATAGCAATGGTTCTAGCACAAACACACCACAC
ACTTTCAGGAGAACTTTTTTTTTTTTTAGATTTATTTATTTATTATATGTAAGTACACTG 
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