
 
 
 
 

Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ550 Date of Submission:   

Lexicon Contract Name: DNA086 Mutation Type:   Standard Knock out  

LexVision Name: PHD222N1   Conditional  

Reference accessions:  
ENSMUST00000024756, 
NM_032003  

 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) 9     
     Target Vector  DNA PHD222N1-9-TV     

   Targeted ES Cell DNA 1A12, 1E2, 1F7     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 37+38 23+24 

Restriction Enzyme for Genomic Digest: EcoRI ApaLI 

Predicted Wild-type Band (kb): 11.7 kb 11.1 kb 

Predicted Mutant Band (kb): 8.8 kb 7.9 kb 

Probe Size: 227 bp 323 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: PHD222-39 5’ Primer Name: Neo3A 

3’ Primer Name: PHD222-40 3’ Primer Name: PHD222-42 

Predicted Wild-type Band (bp): 440 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 259 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 
PHD222-23  5’ – GATCTGTACTCACTGCTCTG 
PHD222-24 5’ – GCACTAAGCTTGGAGTAACG 
PHD222-37 5’ – CTGTTACTGATCCTGCAG 
PHD222-38 5’ – GCAATGGTGCTTACATGACTG 
 
 
 
PCR Genotyping 
PHD222-39 5’ – GTGTCCATGTGAACCAAGTC 
PHD222-40 5’ – CATGAGAGGACTGTCAGGTC 
PHD222-42 5’ – CTTCGTACACTGTTACGGCAC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
AATGATTCCAAAGTTTCTCCTTGTGTCTTGCACACTGGCTACTCTATGCCATTCGGCTCCGTTTTCTCTACAG
CCAGAAGAGCAGAAAGTTCTGGTAGTTTCTTTTGATGGATTCCGCTGGGATTACTTATATAAAGTTCCAACC
CCTCATTTCCATTATATCATGAAAAATGGTGTCCATGTGAACCAAGTCACTAATGTTTTCATCACGAAGACC
TACCCTAACCATTACACTTTGGTCACTGGTCTCTTTGCAGAGAATCATGGGATTGTTGCAAATGACATGTTC
GACCCTATTCTGAACAAGTCCTTCTCCTTGGAACACATGGATATTTATGATTCTAAGTTTTGGGAAGAAGCC
ACACCAATATGGATCACAAACCAGAGGGCAGGGCATGCTAGTGGCGCGGCCATGTGGCCCGGAGCAGATG
TGAAGATCCACGATAGTTTCCCGACCTACTATCTACCTTACAATGAGTCTGTTTCCTTTGAAGACAGAGTTG
CCAAAATCATTGAGTGGTTTACAGCCAAAGATCCCATCAATCTCGGTTTCCTCTACTGGGAAGAACCCGATG
ACACGGGCCATGATGTGGGACCTGACAGTCCTCTCATGGGGTCTGTTATTTCTGATGTTGACCACAAGTTAG
GGTATCTGATAAAGATGCTGAAAAGGGCAAAGTTGTGGAATAATGTTAACCTCATCGTCACGAGCGACCAT
GGGATGACCCAGTGCTCTAAGCAAAGGGTGATAGAACTTGACCGCTACCTGGACAAAGAGCACTACACCTT
GATTGATCACTCWCCTGTAGCTGCCATCCTGCCAAAAGAAGGTATGTCTGA 
 
Genomic Locus: (the deleted sequence represents nt (4393-5232) in the sequence below) 
CCATATTGTAGTCCGTCACTGAAGGAAGTCAGGGCAAGAACTGGAAAGCAGGAAGTGGAGAAGTCATGGG
GGAATACTATGATCCTGGCTCGCTCCTCGAGGCTTCCTCGGCTGCCTCCTTAAAGCATTCAGGAGGACCAGT
ACAGATCAGGGGAGCACCATCTCCAGTGAACTGGCCCTCACACATCCATGTCAATCAAGAAAATGTCACGG
AGGCTTGCCCATGGGCCAAGCAGGTAGGAACATTTCTTAACTGAGGCTACCTCTTCCAAAATGACTATAGC
AAGTTGACATAAAACCAGCCAGCCCAGCTGCCCAATAGCCATGGGTGCCAGGAACCAACTCAACAGCAGG
CTCTTCCTACTGCTAAGTCATCTCTCCTGCCCGCTGCCTTTAAAATTAGTTATTCTTACCATAAATTCTAGGT
CAAA:::AAAAAAAAAAAAAGACTTCTCTGATACAGCTAGTTGGTTTTGTTTTTGCTATTTTATAAACTGCATT
ATTCCAGTGCTAGCACAATGTCCTTACAGTCCTGGGGAAGAGAATGGTCTAGTCCCCAAATGTATGTCAGAT
TTCTCTGAGGACTTTAAAAGGTAGAGGGACCTCCCTACCCCAAGCCTGTGAAACGAAAGTGAATCCTGTTG
CTCTGTGTTCAGACATGCATCCCTACTTCTGACATTATCCTGCTATTTCCATTGAAATAAAGGAACCTTTCTA
ACCCATGCTGACATAACTTGCTCAGTAGCTATTGTGACTGGACAGAAATTCAAACAACTGGCAGAGTACAG
ATGTGGAAGCAGGAAGTTTGTCGACAAAAACTCAACAATCATTCCTTATTTGAGCCAGACCCTGCCCACTG
GGAAAGTGAGTTATATTCAAGCCTACCAGTTGACCACTAGACATTATTGTATGGAGATCCAGAAGTAGGTC
CTGAGCTCGCTGAGCCCGCGGAGAGTTGTCTTCTGTGTTCTGAGCTGTGCTTAGCAACTACACTGTACAATT
TAGTAAGCGTGGCGGGTGGGAAACAATCCCAACTTCCATAAAAAGTTTGCAGAGCATGGCAGCCTGTCACG
TGAGCAGAGCCTCCAATTCTCAATGACCCACATAGAAACAGGCCCGTTCTCACCCCTGATTTTTTTTTCTTCC
AGGTTTTCTTTCTTTGGAGTGAACAAGGAATTGGCTTCTTAGCCTGGTAGATAAGGACTTACTAGACTGAAC
CACCTCCTTCCAACTTTGAGCAGTTTCAAAGGTCAGGACTTGGGGCTTCGGAACAAGTTGTGCAGCTTCAYG
GTTTTGGGTCTGGCTACACGCAGAAACAACCTCCCTTTCCGCCTCCTTCCCACGTGTTGAAAATGATAAAAA
TCCCCATGGCAGAGTGCCCAAATGCCCTTCAGGGCAGTGCCGCCCAATTTAGCAAGTGCCCATGGCTAGAG
TTGAGACTGTCCCYTCATTAGAAATACACCAAAGGCTAAGACCAAAGGGCTCAATTCCTTTACAGAACGTG
GCTACAAACATCACAGCCCCAGCACACAGAACAGAAGACATTTGTTACAGACAGGCACCAAGGCCACAGC
TGTGGATGCTTGTAGCCTTACCAGCTGATTAAATGTTGAAACTTCAGTTGTGACAATCAAGCAGATAATACT
GCCTATTGCAGACAGATTTGGTTAGCTGAAGCTTTCAGGTGCTACTGCTTGGAGGATAGGAGTGGGGAGTG
CCTGCGTGGCCAACTTATAATAAGATGCAAACACTTGGAAGTCACACATTGGGCTTCAGAACAGACTAGAT
TCCCAAAGCCTTCCATAGAGGAAATACTTGACACCAGCTATTCATGAACAAAAGATTCATGAGGGCTAAGG
ATATTCTTCAGTTGAGAGAGTGCTCAGCTGGCATCCAGGAAAACCTGGGTTTAATTCCCAGCACCTCATAAA
ACCTGGCATGGTGATACATGCCTGTAATCCCCAGAATTTAGGAAGTTGGAGCAGGAAGGTACTAGGACTGA
GGTAATGCTGGGCTACAAACTGAGTTCCACACTATGGTGAGCTAAATGAGACCCTGTTTCGAATTATTAACA
CCATCTCATGGCAAGCTTGGATATTCTGATGTCCCTCCTTCAATTAAAGCTTACTGAGTGACGTCATCAGTTT
ATGATAAA:G::GAAGAAAACTCAGAAGAGATGGTAGAATAAAATTAGCTTATAATGAACATGAGTTTCAGA
TCTCCAACCACTGGGATAGCACACTAAAGTCCCTCAATATCACGGACACAACAGGCCTACCAGGGCAGTTC
TGAGTGACAAGAGCCCCCAGCCACCCATCCCTATCCCCAAACCTGGCCACCAAGTCCCCCTCCTTCAAACCC
ACGCAGCGCCCGCCCCCCTGCTTCCGCTAATTGACAGGCAGCACAGCTACTCCTAGGAGCGGATTTTTCACC
CTGGTAACAGTGACAAGCTGGCGGGAGCCAATGGCGTTCCAGCAGCGGGGCGGGCTGCAGCGACGAGTCA
GGTGCTCTGCGCTGAGGCTGCGTGCAGGTGAGCGAACGGGATCCTACAGTGCCCCTTGCTTCTGCCTCCTCT
TGGTCCCAAACGTTCCAGGACAGATCTGTCTCAGCGCGGGTGAGTCCCCGGAGAAGGGTGGCCTGCCTCCA
GAGGCCCACACTGGGGCTGTCACCGGCCAGGGGGGCGGGGAGGCCTAGCAACCCCGTAGAGAAGAGGCGA
CGCACCCACCCACCCTGGCAAACACCCTGACATAAGCCCACTCCTCTGCTCTTTGATTGGTGCKCCTGTTTG



   

CTTAGGTTGGGGCGGGGTGGGGGTGGGGGAGGCTGGAGAGAGGAAGGACTGGAAAGGCCAGGGCKATTTC
AATCGAGATCTAGAGAGTTTCAGGGCTCCGTGCTGTTTCTGCGTGGAGAAATGAGAGATTTGTCCTTTTTTC
CTCATCCCCACCCCCACCTGCGTTGTGGCACCCATGTAATTATGTTGCTTCTTATTATCGAACATCCCCGAGC
TTTAGACAGAGCCTCATACTTCGCTTCAGTTTGCCCCAAGAAAACAGTTGTCTTCTATTTACCTCAATTAACT
AAAATAGATGGGAAAAAAAATCATATGTTCCGTGCAACTGATTCTTTCTTGGCATTAAATTGTATTTGGTTG
ATAATAATTTCCTTCGTGTTAGTGAGATGGGAGAGAAAATTGGGGGAAAGAAAAGAAAAGAGGGAAGAAA
CAGGGATCAGTCATTTGCAGTTTCCTGCATACATTTAATTCCCCGTCATGGCCATTATTAATGTTGCTCCCAG
AATGAGTGGCATTCAAGATACAATAGTAAATTTAAGTTTGGAATCAGTCATTGTCTTGAGACCAATGTCCAA
AACAGTTTCTAGTCTGGATGAAACCACAGTTTAAAAAAGCAAATCTAACCTTAAGCTCATATGCATCCTTTG
CATACAGCTTATGGTTCTGAAAACAAAGCCAGCCTGCCTCATAGGTTACATCTGCCCATTCCTAGACCATAG
CAAGGCAAGTCAGAGCCACATGCACACATTCCACACATGCACACATATCACACACATCACACATGCACACA
TANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCACACACATCACACATGCRCACACAATCRCACATGCGACA
CATGCCGCGCATACACATATCACACATACACACACACATCACACATGCACACATACCATACATACACATGC
CACACATGCCACACATGCACACACATCACACATACCATACATACACATATACCACACATACACACATACCA
CACATGCACACACATCACACATGCACATATACCACACATGCACACATACCACACATTTATACATACCACAC
ATGCACACACATCACAATGCACACATACCACCTATGCACACATCACACACACACACAGACACACACCATAT
CTACAAATTTTCAAGCATTCTAAATCATCCTGAATTTGTCTCTGAAAAGTCACATATACAAATCATCTTTTTA
AATATTATTGTGGGGTCCATTTGAGTAATTCCTTTGTTTCTTTGAGGAATATCTTTTGATAGAATATAGGAAA
CTATAAGATTATTTGTTTGTTTGTTTGTTTGTTTGTAAAGTGGCACTAAAGCGTTTTGGCCCTGGTGTCCTGT
GTCAAATGGAGTTCTGTACAGTTTTTTCAGGCTGTGACTTAGGATGTAAATGAGATCACTCATCGCTGTCAT
TCTCAGTTTGGAAGAAAATGTATTAATCACAGTTGTCAGCATTAATTCCTTTGTGCTTATTCTACAGATTACC
TTATGCTGAGCTGATCAAGGTCTTGAAAAATGATTCCAAAGTTTCTCCTTGTGTCTTGCACACTGGCTACTCT
ATGCCATTCGGCTCCGTTTTCTCTACAGCCAGAAGAGCAGAAAGTTCTGGTAGTTTCTTTTGATGGATTCCG
CTGGGATTACTTATATAAAGTTCCAACCCCTCATTTCCATTATATCATGAAAAATGGTGTCCATGTGAACCA
AGTCACTAATGTTTTCATCACGAAGACCTACCCTAACCATTACACTTTGGTCACTGGTCTCTTTGCAGAGAA
TCATGGGATTGTTGCAAATGACATGTTCGACCCTATTCTGAACAAGTCCTTCTCCTTGGAACACATGGATAT
TTATGATTCTAAGTTTTGGGAAGAAGCCACACCAATATGGATCACAAACCAGAGGGCAGGGCATGCTAGTG
GCGCGGCCATGTGGCCCGGAGCAGATGTGAAGATCCACGATAGTTTCCCGACCTACTATCTACCTTACAATG
AGTCTGTTTCCTTTGAAGACAGAGTTGCCAAAATCATTGAGTGGTTTACAGCCAAAGATCCCATCAATCTCG
GTTTCCTCTACTGGGAAGAACCCGATGACACGGGCCATGATGTGGGACCTGACAGTCCTCTCATGGGGTCTG
TTATTTCTGATGTTGACCACAAGTTAGGGTATCTGATAAAGATGCTGAAAAGGGCAAAGTTGTGGAATAAT
GTTAACCTCATCGTCACGAGCGACCATGGGATGACCCAGTGCTCTAAGCAAAGGGTGATAGAACTTGACCG
CTACCTGGACAAAGAGCACTACACCTTGATTGATCACTCTCCTGTAGCTGCCATCCTGCCAAAAGAAGGTAT
GTCTGACCTCATGCCGATCGGAGCACAGCACCACACATACCCAGTGTGTAAGCAGCGGTCTTTCCAAGACA
CTTGCCTGTGCCGTAACAGTGTACGAAGATTTAGTCCTTAGACTTGGAAAACAAAATCTCCTTTCTCTTGAG
TTTAATTTCCTCTCACACCTGGAAATACTGACACTTTAGGGGCTGTGCTTGTCAATCCTAGGCTCTCTCTCTC
TCTCTCTCTCTCCCTCTCTCCCTCTCTCTCTCTCTYTTTTAAATTTTTGTAAGGAGTTTTGAATAGTGCCTTGC
ATTCTTGATAAAGGTCTGCAGGAATCCCCCTTCCCAACACTTTAAAACTAGGTCAAGGAATCATGTGGAGG
AGAGGTCGCAGAATATGCAGCCAAATATGCAAGGCTTGCTTTTCTGAATGAAACTGTAGCACCCTGGAGAG
TTGGTCCTACTTAGAGAGAAGGGATTTTGAAAAGCTCTACTACCTCACCAAGGGGAATTGTGACCTCTCGGG
GGAGTTAAGCAAAATCTATTAAGTAGCAATGCGGAAGTATGCCTGCCTGCCTGTACACATGGTTTGCAACTC
AAATGTTCCACCAACCCATTAGCTTCCCACTAGCCCATTAGCTTCCCACTAGCCCGTTAGATTCCCTCGGGC
AGTTGGGTTTTGGTGGTGTGGGTTTTCTCTTGTTGAGGTTTGTTGATCAGAGAGACAAAGACCTGACAACTG
GATTTGAGAAATAGGACTTAAAGATGGTGGCAAGATGTGGGACATTTTTAGTTCTGATGTGTTCTCTAATCC
CCCCAGTAATTTCTCAAGCTGATTTCCACCCCTAGTTTTCTTCCGTTACTCCTGACCTCTACGTACACTGCTCT
ATTCTACATCCACAGCAATTGGCTGCTGTCTGTTTAATCTACCTGTGTTCTCTCCTTTGGGTTGCATAAAACC
TTAGTGTTGAGGTGGCGTCTATAGTACAATAAATAAGTGCTTGTATCTCCATGCATATTTAAGTCTTTAGAG
AGTATCGAATACAGTTTTTGAAAAAAGCCTTTTTTGTTATTATTCTGTAAGAGAATGTGCTAATAAGAAAGT
AGCTGTTTCTCTTTTCCCCTCGAGCCTCTTTCTTCTTCGGGGTGTGGAGTGTCACTGTGCATGGCTCACATTCT
TTCTCCTGGCCCTCAGTGACTTGTCCTGGAATGTGAGTCTTCTTCTGAGTCCCTCACTCTTCCTTTCTCCTTAG
GTAAATTTGATGAAGTCTATGATGCGCTGGCCGGTGCCCATCCTAATCTAACGGTCTATAAAAAGGAGGAG
ATACCAGAAAGATGGCATTACAAGCACAATGACCGAGTTCAACCAATCGTAGCTGTGGCCGATGAAGGGTG
GTATATTTTGCAGAATAAGTCAGATGATTTTCTGTGTGAGTATGTTATCGTATTTCTTCCAATTCTGCACCGT



   

TTCTTGCTAACTTGGAGGCTGTGGATAATACAGCAGTTTACTTACTGATTTTTTTTTTTAACTCTCTGTTACTT
AAACGTTGAAGGATCTGTGTTGTATTGGTACTCACCTAGAAATGCCATAAAGATATACACAGGAGAAACAT
ACAAGGTTGAGGCTACCGCTTGGTGGCACATAGACTTGCCTAGCATGTAAAAGGCCCTGGGCTTGATCCCC
AACCAGGGAAAAGTGTGTAAAAATGTCTCTTTAGTTACAATTGAGTTCTTGCCCTGTTTAGTGACTGAAAGC
AAAGTAGTTGCATGACTATGTACTTGTAGTGTTTCTGTGACTCCTAATAGCGGATGTGTACAGCTACATGCA
TTCTGGTTTCTAACCGTTTGTACCCACAAATAATCAGTAAAACAGCATCTGATCACACCAAGGAAACTGGGA
AGGCTGTTTCCTGAGAATAA::T:CACCTTCATTTGTTTGTGAACTCTGTAGGTAGATGTATTTATTACTCAGA
AAAGGTCTGCTGCTATCTGAGGGCATTTTCTATTTTCAAGTTAACCAAAATTTAGGGAGACGCTGTAGGGCG
TTTGGTTCTGTGAGCTACAGTTACACTGTGGGCTGGTCACATTTATGTTGTTGATAGAAACATTCCAGCGAT
CCTGTTTCTACTGCTTTCTGCTTCCGTGTTCAATGGAGAATTCAACTCTGCCCCCTGTGGTCCTTTTCTGTCAG
AATTCTACAAGTTACTGAGTGCAAAGGCAGGAGTTTTCAAAGTGTGTCCTTTGGTACATCAGTGTCTAAACC
ATCAGGAAACTGTCAGAAAGGAACATCCTTGAGCCCAACCTAGCTGCACTGAATTGGACACTGGGTGAACA
TGGCCTACTCCTCTGTTTTTACATAGACCCTAGGAGTCACATTCCCAACCTAGTCTGAGAACCATCACCCTTG
GACACTTATTATTAAATATTGTCCACTAGCTCAAATGGTAATGGTAACCACTACCATTAAAAAACAGGGTCC
CTGCTCATTGCGATTTCCTCTGGACTCTGATTCTCTGGTCCATGGCGTGTGAGAGAATTATCGTTGCTTGCTC
ATATGACTTAGACGCTAGATCCTGAGTTCTCACAAAAATGAACACAACCTAAATCAACTCTGGATTACATA
ACGGTACGTTTCCCAGTGTAATTTATCAACTAAACAGACGAGCACAGCACCCTGTCTGATGGTTGCTATTGG
CTTATAAGCCCAGCAATATTCATGCTCGAGTGAACTAAAAGGAATGGTGGCGTTCAGAATGGGTTCTGCGG
GTGGAGTTGACTCACAGGAAGATGTCAGATTGCTTTGGGGATGACAGATCAGTGACTTTCAGAGAAGTGAA
CTTGAGCTTTCCCTTTCTACATGTGAATGCTGTTGTGGATTTCCTTGTAGCAAGCAAGGATAAAGTAATCCA
GTTGGAGTCACGAGTCATGCTCCTCATTATTCGCCAATAAAAGCCTGTCAGTTTTCTTAGGTCTCCATCTTTG
CCATAACCGTGGCCATGCCTTTGCTCTGACAGCATGCCAGCCATACATTCAGCTTTGAATACGCAGTTTCAA
TCCCCCCGCTTTTTTAATGGAATCACTGGGAAATGCCCACCAGAAGACCTCTTCAGGTTTTATTTGTAGCCA
CACTAACGCACTACACCCTCAGCTGGGTCTCCATCGGAGCCACCAAACTTCTCAGTCCCCCTACGTGTCCTG
ACCTTTGAGTTTCAGAGTGGGTCAGAGCTGTGACTAAAGGTTTGATGGCTGTGCTGTCTCGTGTTTGTATAG
TGCTCTTCACTCTCTGCTGGCCATCAGGGGTTCTACTTTTTGTGACTGAGACTTCCACCACCTTACTTTGGAA
TGACAGTTAGACATTGTAGCTACCCAGGAAGTATTTGCTAAGAATCAGCCAGCCACAGGACAAAGCAAAAT
CAACCACCTGCCTGCATCCCCCAGCCTGGCTTGGCTCAGCTTTTCTCTGTTCCCTTCCTTCTCTGTGATTTAA
GGTAGTACAGGCCTGTAAGAAAGACGGGTATCTAGGTAACATTTGACTTCTTGGGGTGATTTGTGGGGCTG
ACAGCAGCAGAGATGATAAGTGATAACTTCATTTTTTTAAAATAAAGTCAAATTGGATAACCTTTGCACTTA
AGGTCAGAACTTGACCCTACAACAGT:TTCTTTCCCTTCTAATGCCATCTGGTTGGCTAACTTATTCATGCATT
TTCTCTTTACAGTAGGCAACCATGGTTATGATAATGCATTAGCAGAAATGCATCCAATATTTTTAGCCCACG
GTCCTGCCTTCAGAAAGAATTTCACAAAAGAAGCCATGAACTCCACAGATCTGTACTCACTGCTCTGCCACC
TCCTCAATCTCACCGCCCTGCCACACAATGGATCATTCTGGAATGTCCAGGACCTTCTCAGTTCAGCAACTC
CCAAGCCAATTCCTTACACACAGAGTACCACACTCCTCCTTGGGAGTGACAAACCAGGGGAGGATGAGCAA
GAGGAATCGTACCCTTATTACATAGGTGTCTCTCTTGGCAGCATCATAGCTATGGTATTCTTTGTAGTTCTCA
TTAAGCATTTAATACGCAGTCAAGTGCATACTTTACAATATAGGCAGGTCGAAGTTGCTCAACCGTTACTCC
AAGCTTAGTGCTTCTTTGACATGGAATGGCAGATCAAAGTGGAGGGTCCGAAATTCTATCAGCGGTGACCC
TTCAGCTTCTCACAAGCTAGTCACAGATATCTGCATAGGCCATCAAGCAGTTTACCCATACGCGGGCCCAGT
CACAGGTACATACACGCACACCGACAGATCGAAACACTCCCTGCCTGCAAATGATCAAAGACGTTAAGGGT
ACCCCTCCACGGCTTTCTCTGGCTTAGTAGGTAGATGGTGCTCTGTCTGGGGTTGGCACGTACAATGTACAT
ACTTAACAACTTTGCACTATTGAGAGTACCTAAGTGCTATCCTAGTAGGTACTACTTCTCTGACATGCACTTT
ATAAATGCATCTAGTAACTTGATTGAACATGATATCCTTCTTCATCTCTGTCACCAAATACTAGCATTCCATG
TACAGAGTGAAGGAAGTTTCTAGCAATTCCCAAATGATGTAGAATTCTTGTCTCCTTAAATGGAAGGAGGA
GGAGGAGGAGGAAGAGGAGGAGGAGGAGGAGGAGGAAGTAAAGGTGTTGAAAGTCAGCAGGACCAAGTT
TGTAG:C::C:::TGCATCTGGATAGATGCTTTTCCAGCAGCAGGTCGCACTGTGGACATTTCTAGTTATGCCCCC
CACCCACACCTC 
Selection Cassette: 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCC
CTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATAT
GTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGC
ATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCT
CTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGA
CAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACG



   

TTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGAT
GCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCG
AGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGC
TTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTA
ATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCC
AACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGC
TGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGAT
GCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACG
GGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT
GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCG
TCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGT
GACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCAT
AAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGA
AACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATC
GCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGT
GCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGC
ATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAAC
AACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGC
CTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCC
GCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGA
TCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCT
GTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCC
GATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTT
CGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGT
TTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGAT
CAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCC
GAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAG
CAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGT
TCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAA
GTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGC
CGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA
GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCG
CATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCA
GGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGT
GCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTG
GAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGG
TGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGG
ATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG
GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAA
AACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCG
TACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCG
CGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGC
TGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGG
AGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAA
ATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAA
CACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCC
CGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTT
CTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATG
GTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
GTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
AACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGT



   

CCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGC
CATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTG
TCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACG
ACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGA
AGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAAT
GCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAG
CACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCA
GCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGC
CTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGC
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACC
GCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTT
CTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAA
TTCCTCGAGGGCGCGCC 
Targeted Locus: 
CCATATTGTAGTCCGTCACTGAAGGAAGTCAGGGCAAGAACTGGAAAGCAGGAAGTGGAGAAGTCATGGG
GGAATACTATGATCCTGGCTCGCTCCTCGAGGCTTCCTCGGCTGCCTCCTTAAAGCATTCAGGAGGACCAGT
ACAGATCAGGGGAGCACCATCTCCAGTGAACTGGCCCTCACACATCCATGTCAATCAAGAAAATGTCACGG
AGGCTTGCCCATGGGCCAAGCAGGTAGGAACATTTCTTAACTGAGGCTACCTCTTCCAAAATGACTATAGC
AAGTTGACATAAAACCAGCCAGCCCAGCTGCCCAATAGCCATGGGTGCCAGGAACCAACTCAACAGCAGG
CTCTTCCTACTGCTAAGTCATCTCTCCTGCCCGCTGCCTTTAAAATTAGTTATTCTTACCATAAATTCTAGGT
CAAA:::AAAAAAAAAAAAAGACTTCTCTGATACAGCTAGTTGGTTTTGTTTTTGCTATTTTATAAACTGCATT
ATTCCAGTGCTAGCACAATGTCCTTACAGTCCTGGGGAAGAGAATGGTCTAGTCCCCAAATGTATGTCAGAT
TTCTCTGAGGACTTTAAAAGGTAGAGGGACCTCCCTACCCCAAGCCTGTGAAACGAAAGTGAATCCTGTTG
CTCTGTGTTCAGACATGCATCCCTACTTCTGACATTATCCTGCTATTTCCATTGAAATAAAGGAACCTTTCTA
ACCCATGCTGACATAACTTGCTCAGTAGCTATTGTGACTGGACAGAAATTCAAACAACTGGCAGAGTACAG
ATGTGGAAGCAGGAAGTTTGTCGACAAAAACTCAACAATCATTCCTTATTTGAGCCAGACCCTGCCCACTG
GGAAAGTGAGTTATATTCAAGCCTACCAGTTGACCACTAGACATTATTGTATGGAGATCCAGAAGTAGGTC
CTGAGCTCGCTGAGCCCGCGGAGAGTTGTCTTCTGTGTTCTGAGCTGTGCTTAGCAACTACACTGTACAATT
TAGTAAGCGTGGCGGGTGGGAAACAATCCCAACTTCCATAAAAAGTTTGCAGAGCATGGCAGCCTGTCACG
TGAGCAGAGCCTCCAATTCTCAATGACCCACATAGAAACAGGCCCGTTCTCACCCCTGATTTTTTTTTCTTCC
AGGTTTTCTTTCTTTGGAGTGAACAAGGAATTGGCTTCTTAGCCTGGTAGATAAGGACTTACTAGACTGAAC
CACCTCCTTCCAACTTTGAGCAGTTTCAAAGGTCAGGACTTGGGGCTTCGGAACAAGTTGTGCAGCTTCAYG
GTTTTGGGTCTGGCTACACGCAGAAACAACCTCCCTTTCCGCCTCCTTCCCACGTGTTGAAAATGATAAAAA
TCCCCATGGCAGAGTGCCCAAATGCCCTTCAGGGCAGTGCCGCCCAATTTAGCAAGTGCCCATGGCTAGAG
TTGAGACTGTCCCYTCATTAGAAATACACCAAAGGCTAAGACCAAAGGGCTCAATTCCTTTACAGAACGTG
GCTACAAACATCACAGCCCCAGCACACAGAACAGAAGACATTTGTTACAGACAGGCACCAAGGCCACAGC
TGTGGATGCTTGTAGCCTTACCAGCTGATTAAATGTTGAAACTTCAGTTGTGACAATCAAGCAGATAATACT
GCCTATTGCAGACAGATTTGGTTAGCTGAAGCTTTCAGGTGCTACTGCTTGGAGGATAGGAGTGGGGAGTG
CCTGCGTGGCCAACTTATAATAAGATGCAAACACTTGGAAGTCACACATTGGGCTTCAGAACAGACTAGAT
TCCCAAAGCCTTCCATAGAGGAAATACTTGACACCAGCTATTCATGAACAAAAGATTCATGAGGGCTAAGG
ATATTCTTCAGTTGAGAGAGTGCTCAGCTGGCATCCAGGAAAACCTGGGTTTAATTCCCAGCACCTCATAAA
ACCTGGCATGGTGATACATGCCTGTAATCCCCAGAATTTAGGAAGTTGGAGCAGGAAGGTACTAGGACTGA
GGTAATGCTGGGCTACAAACTGAGTTCCACACTATGGTGAGCTAAATGAGACCCTGTTTCGAATTATTAACA
CCATCTCATGGCAAGCTTGGATATTCTGATGTCCCTCCTTCAATTAAAGCTTACTGAGTGACGTCATCAGTTT
ATGATAAA:G::GAAGAAAACTCAGAAGAGATGGTAGAATAAAATTAGCTTATAATGAACATGAGTTTCAGA
TCTCCAACCACTGGGATAGCACACTAAAGTCCCTCAATATCACGGACACAACAGGCCTACCAGGGCAGTTC
TGAGTGACAAGAGCCCCCAGCCACCCATCCCTATCCCCAAACCTGGCCACCAAGTCCCCCTCCTTCAAACCC
ACGCAGCGCCCGCCCCCCTGCTTCCGCTAATTGACAGGCAGCACAGCTACTCCTAGGAGCGGATTTTTCACC
CTGGTAACAGTGACAAGCTGGCGGGAGCCAATGGCGTTCCAGCAGCGGGGCGGGCTGCAGCGACGAGTCA
GGTGCTCTGCGCTGAGGCTGCGTGCAGGTGAGCGAACGGGATCCTACAGTGCCCCTTGCTTCTGCCTCCTCT
TGGTCCCAAACGTTCCAGGACAGATCTGTCTCAGCGCGGGTGAGTCCCCGGAGAAGGGTGGCCTGCCTCCA
GAGGCCCACACTGGGGCTGTCACCGGCCAGGGGGGCGGGGAGGCCTAGCAACCCCGTAGAGAAGAGGCGA
CGCACCCACCCACCCTGGCAAACACCCTGACATAAGCCCACTCCTCTGCTCTTTGATTGGTGCKCCTGTTTG



   

CTTAGGTTGGGGCGGGGTGGGGGTGGGGGAGGCTGGAGAGAGGAAGGACTGGAAAGGCCAGGGCKATTTC
AATCGAGATCTAGAGAGTTTCAGGGCTCCGTGCTGTTTCTGCGTGGAGAAATGAGAGATTTGTCCTTTTTTC
CTCATCCCCACCCCCACCTGCGTTGTGGCACCCATGTAATTATGTTGCTTCTTATTATCGAACATCCCCGAGC
TTTAGACAGAGCCTCATACTTCGCTTCAGTTTGCCCCAAGAAAACAGTTGTCTTCTATTTACCTCAATTAACT
AAAATAGATGGGAAAAAAAATCATATGTTCCGTGCAACTGATTCTTTCTTGGCATTAAATTGTATTTGGTTG
ATAATAATTTCCTTCGTGTTAGTGAGATGGGAGAGAAAATTGGGGGAAAGAAAAGAAAAGAGGGAAGAAA
CAGGGATCAGTCATTTGCAGTTTCCTGCATACATTTAATTCCCCGTCATGGCCATTATTAATGTTGCTCCCAG
AATGAGTGGCATTCAAGATACAATAGTAAATTTAAGTTTGGAATCAGTCATTGTCTTGAGACCAATGTCCAA
AACAGTTTCTAGTCTGGATGAAACCACAGTTTAAAAAAGCAAATCTAACCTTAAGCTCATATGCATCCTTTG
CATACAGCTTATGGTTCTGAAAACAAAGCCAGCCTGCCTCATAGGTTACATCTGCCCATTCCTAGACCATAG
CAAGGCAAGTCAGAGCCACATGCACACATTCCACACATGCACACATATCACACACATCACACATGCACACA
TANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCACACACATCACACATGCRCACACAATCRCACATGCGACA
CATGCCGCGCATACACATATCACACATACACACACACATCACACATGCACACATACCATACATACACATGC
CACACATGCCACACATGCACACACATCACACATACCATACATACACATATACCACACATACACACATACCA
CACATGCACACACATCACACATGCACATATACCACACATGCACACATACCACACATTTATACATACCACAC
ATGCACACACATCACAATGCACACATACCACCTATGCACACATCACACACACACACAGACACACACCATAT
CTACAAATTTTCAAGCATTCTAAATCATCCTGAATTTGTCTCTGAAAAGTCACATATACAAATCATCTTTTTA
AATATTATTGTGGGGTCCATTTGAGTAATTCCTTTGTTTCTTTGAGGAATATCTTTTGATAGAATATAGGAAA
CTATAAGATTATTTGTTTGTTTGTTTGTTTGTTTGTAAAGTGGCACTAAAGCGTTTTGGCCCTGGTGTCCTGT
GTCAAATGGAGTTCTGTACAGTTTTTTCAGGCTGTGACTTAGGATGTAAATGAGATCACTCATCGCTGTCAT
TCTCAGTTTGGAAGAAAATGTATTAATCACAGTTGTCAGCATTAATTCCTTTGTGCTTATTCTACAGATTACC
TTATGCTGAGCTGATCAAGGTCTTGAAAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTA
GAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGG
AATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCG
GAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCT
GTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTG
CAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTG
CAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCA
AGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCG
GTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGG
TTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC
GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTT
CCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCC
CTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCC
GCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGT
CGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCG
CCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCG
GCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTT
TAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACG
GGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTA
TCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGC
GCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGA
AGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCT
GATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGC
AGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGT
GGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTG
CCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCA
GCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACG
ACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGAC
ACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCG
AAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCA



   

CGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGG
CGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTT
ACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCA
CGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACC
ATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGA
TGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGC
CTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACC
GCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCT
CCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAA
GCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGAC
GCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGC
ACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTT
ATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGG
CGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAA
CTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCT
GCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAAT
TGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTG
ATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATAT
GGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGA
AATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATC
ATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGT
ATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGG
AACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAG
GCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGG
AATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGG
AATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCA
GTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGAC
CCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGA
GAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGC
GCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAG
CGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGA
AGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAA
AGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCA
AGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACG
AAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGA
TCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCAT
CGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAG
AGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG
CCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGT
GTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCCCTCATGCCGATCGGAGCACAGCACCACAC
ATACCCAGTGTGTAAGCAGCGGTCTTTCCAAGACACTTGCCTGTGCCGTAACAGTGTACGAAGATTTAGTCC
TTAGACTTGGAAAACAAAATCTCCTTTCTCTTGAGTTTAATTTCCTCTCACACCTGGAAATACTGACACTTTA
GGGGCTGTGCTTGTCAATCCTAGGCTCTCTCTCTCTCTCTCTCTCTCCCTCTCTCCCTCTCTCTCTCTCTYTTTT
AAATTTTTGTAAGGAGTTTTGAATAGTGCCTTGCATTCTTGATAAAGGTCTGCAGGAATCCCCCTTCCCAAC
ACTTTAAAACTAGGTCAAGGAATCATGTGGAGGAGAGGTCGCAGAATATGCAGCCAAATATGCAAGGCTTG
CTTTTCTGAATGAAACTGTAGCACCCTGGAGAGTTGGTCCTACTTAGAGAGAAGGGATTTTGAAAAGCTCTA
CTACCTCACCAAGGGGAATTGTGACCTCTCGGGGGAGTTAAGCAAAATCTATTAAGTAGCAATGCGGAAGT
ATGCCTGCCTGCCTGTACACATGGTTTGCAACTCAAATGTTCCACCAACCCATTAGCTTCCCACTAGCCCATT
AGCTTCCCACTAGCCCGTTAGATTCCCTCGGGCAGTTGGGTTTTGGTGGTGTGGGTTTTCTCTTGTTGAGGTT
TGTTGATCAGAGAGACAAAGACCTGACAACTGGATTTGAGAAATAGGACTTAAAGATGGTGGCAAGATGTG
GGACATTTTTAGTTCTGATGTGTTCTCTAATCCCCCCAGTAATTTCTCAAGCTGATTTCCACCCCTAGTTTTCT
TCCGTTACTCCTGACCTCTACGTACACTGCTCTATTCTACATCCACAGCAATTGGCTGCTGTCTGTTTAATCT



   

ACCTGTGTTCTCTCCTTTGGGTTGCATAAAACCTTAGTGTTGAGGTGGCGTCTATAGTACAATAAATAAGTG
CTTGTATCTCCATGCATATTTAAGTCTTTAGAGAGTATCGAATACAGTTTTTGAAAAAAGCCTTTTTTGTTAT
TATTCTGTAAGAGAATGTGCTAATAAGAAAGTAGCTGTTTCTCTTTTCCCCTCGAGCCTCTTTCTTCTTCGGG
GTGTGGAGTGTCACTGTGCATGGCTCACATTCTTTCTCCTGGCCCTCAGTGACTTGTCCTGGAATGTGAGTCT
TCTTCTGAGTCCCTCACTCTTCCTTTCTCCTTAGGTAAATTTGATGAAGTCTATGATGCGCTGGCCGGTGCCC
ATCCTAATCTAACGGTCTATAAAAAGGAGGAGATACCAGAAAGATGGCATTACAAGCACAATGACCGAGTT
CAACCAATCGTAGCTGTGGCCGATGAAGGGTGGTATATTTTGCAGAATAAGTCAGATGATTTTCTGTGTGAG
TATGTTATCGTATTTCTTCCAATTCTGCACCGTTTCTTGCTAACTTGGAGGCTGTGGATAATACAGCAGTTTA
CTTACTGATTTTTTTTTTTAACTCTCTGTTACTTAAACGTTGAAGGATCTGTGTTGTATTGGTACTCACCTAGA
AATGCCATAAAGATATACACAGGAGAAACATACAAGGTTGAGGCTACCGCTTGGTGGCACATAGACTTGCC
TAGCATGTAAAAGGCCCTGGGCTTGATCCCCAACCAGGGAAAAGTGTGTAAAAATGTCTCTTTAGTTACAA
TTGAGTTCTTGCCCTGTTTAGTGACTGAAAGCAAAGTAGTTGCATGACTATGTACTTGTAGTGTTTCTGTGAC
TCCTAATAGCGGATGTGTACAGCTACATGCATTCTGGTTTCTAACCGTTTGTACCCACAAATAATCAGTAAA
ACAGCATCTGATCACACCAAGGAAACTGGGAAGGCTGTTTCCTGAGAATAA::T:CACCTTCATTTGTTTGTGA
ACTCTGTAGGTAGATGTATTTATTACTCAGAAAAGGTCTGCTGCTATCTGAGGGCATTTTCTATTTTCAAGTT
AACCAAAATTTAGGGAGACGCTGTAGGGCGTTTGGTTCTGTGAGCTACAGTTACACTGTGGGCTGGTCACAT
TTATGTTGTTGATAGAAACATTCCAGCGATCCTGTTTCTACTGCTTTCTGCTTCCGTGTTCAATGGAGAATTC
AACTCTGCCCCCTGTGGTCCTTTTCTGTCAGAATTCTACAAGTTACTGAGTGCAAAGGCAGGAGTTTTCAAA
GTGTGTCCTTTGGTACATCAGTGTCTAAACCATCAGGAAACTGTCAGAAAGGAACATCCTTGAGCCCAACCT
AGCTGCACTGAATTGGACACTGGGTGAACATGGCCTACTCCTCTGTTTTTACATAGACCCTAGGAGTCACAT
TCCCAACCTAGTCTGAGAACCATCACCCTTGGACACTTATTATTAAATATTGTCCACTAGCTCAAATGGTAA
TGGTAACCACTACCATTAAAAAACAGGGTCCCTGCTCATTGCGATTTCCTCTGGACTCTGATTCTCTGGTCC
ATGGCGTGTGAGAGAATTATCGTTGCTTGCTCATATGACTTAGACGCTAGATCCTGAGTTCTCACAAAAATG
AACACAACCTAAATCAACTCTGGATTACATAACGGTACGTTTCCCAGTGTAATTTATCAACTAAACAGACGA
GCACAGCACCCTGTCTGATGGTTGCTATTGGCTTATAAGCCCAGCAATATTCATGCTCGAGTGAACTAAAAG
GAATGGTGGCGTTCAGAATGGGTTCTGCGGGTGGAGTTGACTCACAGGAAGATGTCAGATTGCTTTGGGGA
TGACAGATCAGTGACTTTCAGAGAAGTGAACTTGAGCTTTCCCTTTCTACATGTGAATGCTGTTGTGGATTT
CCTTGTAGCAAGCAAGGATAAAGTAATCCAGTTGGAGTCACGAGTCATGCTCCTCATTATTCGCCAATAAA
AGCCTGTCAGTTTTCTTAGGTCTCCATCTTTGCCATAACCGTGGCCATGCCTTTGCTCTGACAGCATGCCAGC
CATACATTCAGCTTTGAATACGCAGTTTCAATCCCCCCGCTTTTTTAATGGAATCACTGGGAAATGCCCACC
AGAAGACCTCTTCAGGTTTTATTTGTAGCCACACTAACGCACTACACCCTCAGCTGGGTCTCCATCGGAGCC
ACCAAACTTCTCAGTCCCCCTACGTGTCCTGACCTTTGAGTTTCAGAGTGGGTCAGAGCTGTGACTAAAGGT
TTGATGGCTGTGCTGTCTCGTGTTTGTATAGTGCTCTTCACTCTCTGCTGGCCATCAGGGGTTCTACTTTTTGT
GACTGAGACTTCCACCACCTTACTTTGGAATGACAGTTAGACATTGTAGCTACCCAGGAAGTATTTGCTAAG
AATCAGCCAGCCACAGGACAAAGCAAAATCAACCACCTGCCTGCATCCCCCAGCCTGGCTTGGCTCAGCTT
TTCTCTGTTCCCTTCCTTCTCTGTGATTTAAGGTAGTACAGGCCTGTAAGAAAGACGGGTATCTAGGTAACA
TTTGACTTCTTGGGGTGATTTGTGGGGCTGACAGCAGCAGAGATGATAAGTGATAACTTCATTTTTTTAAAA
TAAAGTCAAATTGGATAACCTTTGCACTTAAGGTCAGAACTTGACCCTACAACAGT:TTCTTTCCCTTCTAAT
GCCATCTGGTTGGCTAACTTATTCATGCATTTTCTCTTTACAGTAGGCAACCATGGTTATGATAATGCATTAG
CAGAAATGCATCCAATATTTTTAGCCCACGGTCCTGCCTTCAGAAAGAATTTCACAAAAGAAGCCATGAAC
TCCACAGATCTGTACTCACTGCTCTGCCACCTCCTCAATCTCACCGCCCTGCCACACAATGGATCATTCTGG
AATGTCCAGGACCTTCTCAGTTCAGCAACTCCCAAGCCAATTCCTTACACACAGAGTACCACACTCCTCCTT
GGGAGTGACAAACCAGGGGAGGATGAGCAAGAGGAATCGTACCCTTATTACATAGGTGTCTCTCTTGGCAG
CATCATAGCTATGGTATTCTTTGTAGTTCTCATTAAGCATTTAATACGCAGTCAAGTGCATACTTTACAATAT
AGGCAGGTCGAAGTTGCTCAACCGTTACTCCAAGCTTAGTGCTTCTTTGACATGGAATGGCAGATCAAAGTG
GAGGGTCCGAAATTCTATCAGCGGTGACCCTTCAGCTTCTCACAAGCTAGTCACAGATATCTGCATAGGCCA
TCAAGCAGTTTACCCATACGCGGGCCCAGTCACAGGTACATACACGCACACCGACAGATCGAAACACTCCC
TGCCTGCAAATGATCAAAGACGTTAAGGGTACCCCTCCACGGCTTTCTCTGGCTTAGTAGGTAGATGGTGCT
CTGTCTGGGGTTGGCACGTACAATGTACATACTTAACAACTTTGCACTATTGAGAGTACCTAAGTGCTATCC
TAGTAGGTACTACTTCTCTGACATGCACTTTATAAATGCATCTAGTAACTTGATTGAACATGATATCCTTCTT
CATCTCTGTCACCAAATACTAGCATTCCATGTACAGAGTGAAGGAAGTTTCTAGCAATTCCCAAATGATGTA
GAATTCTTGTCTCCTTAAATGGAAGGAGGAGGAGGAGGAGGAAGAGGAGGAGGAGGAGGAGGAGGAAGT
AAAGGTGTTGAAAGTCAGCAGGACCAAGTTTGTAG:C::C:::TGCATCTGGATAGATGCTTTTCCAGCAGCAGG
TCGCACTGTGGACATTTCTAGTTATGCCCCCCACCCACACCTC 
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