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Genentech ID: UNQ850 Date of Submission:  5.17.04. 

Lexicon Contract Name: DNA179A Mutation Type:   Standard Knock out  

LexVision Name: SEC484N1   Conditional  

Reference accessions:  ENSMUST00000059294; 
XM_145954 

 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials:  pKOS clone DNA(s) 30, 61   
     Target Vector DNA 61-TV     

   Targeted ES Cell DNA 2C8     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 9+10 11+12 

Restriction Enzyme for Genomic Digest: NcoI EcoRI 

Predicted Wild-type Band (kb): 8.9 kb 8.6 kb 

Predicted Mutant Band (kb): 6.6 kb 4.1 kb 

Probe Size: 211 bp 232 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: 13 5’ Primer Name: Neo3A 

3’ Primer Name: 14 3’ Primer Name: 5 

Predicted Wild-type Band (bp): 275 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 235 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 
DNA179A-9  5’ – CTTCAGGGGATGAAAGC 
DNA179A-10 5’ – CAGTGCCTCATCTAAAC 
DNA179A-11 5’ – CTGTGACATGAGATGTCC 
DNA179A-12 5’ – TCTGGAAGTGACAGGAC 
 
 
PCR Genotyping 
DNA179A-13 5’ – GACATCAATCTGAGCCATAAC 
DNA179A-14 5’ – ATGAAGGCATCTGGGTTGATG 
DNA179A-5 5’ – GTAGACTCTCCACAGGCATTGG 
Neo3A  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
ATGCTGTGCTCTCTGTTCCTGCTGCTGCTGGCCGTGGGCAGAGTGCAGACGACTCGGCCGTGTTTCCCTGGC
TGCCAGTGTGAAGAAGAGACATTCGGCCTCTTTGACAGTTTCAGCCTGATCCGTGTGGACTGCAGCAGCCTG
GGCCCCCACATTGTGCCTGTGCCCATCCCTTTGGATACAGCCCACCTGGACCTGTCTTCCAACCGGCTAGAA
ACCGTGAATGAGTCAGTCTTGGCAGGGCCAGGCTATACCACACTGGCTGGCCTGGATCTCAGTTACAACCT
GCTCACCAGCATCATGCCCTCTGCCTTCTCCCGACTGCGCTACCTGGAGTCACTTGACCTCAGCCACAATGG
CCTGGCAGCCCTGCCGGCAGAGATTTTCACCAGCTCCCCCTTGAGTGACATCAATCTGAGCCATAACCGACT
ACGAGAGGTCTCGATATCTGCCTTCACCACCCACAGCCAGGGCCGGGCACTGCACGTGGACCTATCCCACA
ATCTTATCCATCGCCTGCTTCCCCATCCAGCCCGGGCCAGCCTGCCTGCACCTACCATTCAGAGCCTGAACC
TGTCCTGGAACCGATTCCGAGCTGTGCCCGATCTCCGAGACCTACCCCTGCGTTACCTGAGCCTGGATGGGA
ACCCTCTGGCTACCATCAACCCAGATGCCTTCATGGGGCTGGCAGGCCTCACCCACCTGTCACTGGCCAGCC
TGCAGGGCATCCTCCATCTACCACCCCACGGCTTCCGGGAGCTCCCAGGCCTTCAGGTCCTGGACTTGTCAG
GCAACCCCAAGCTCAAGTGGGCAGGAGCTGAGGTGTTTTCAGGCCTGGGTTTGCTGCAGGAACTAGACCTG
TCAGGCTCCAGCTTGGTGCCCCTGCCTGAGATGCTGCTGCATCACCTCCCTGCTTTACAAAGTGTCAGCGTA
GGCCAGGATGTGCAGTGCCGGCGCCTGGTGCGGGAGGGCGCCTACCACCGGCAGCCTGGCTCCAGCCCTAA
GGTAGTCCTACACTGTGGAGACACCCAGGAATCTGCTGCCAGGGGCCCAGACATTTTGTGACGAATGGTGT
GGCCTGAGGC 
 
Genomic Locus: (The deleted sequence represents nt (5,553 – 6,637) in the sequence below.  KOS61 used to generate the FTV 
represents nt  601-9023 in the contig below.) 
 
TTCCTCCTCTGGTTTCTGCCCCCACCATGCTAGTATCCACGCTAGAGAGGAGCTCGGCACATTCTTAGACAG
CCATAGCCCAGTGGCCCTTCAGGGGATGAAAGCCAGGTTAGGCTGGGAAGGCCTCACGAAAAGGTAGCTTT
TGAATCAAACAAGTGGGAATTTGTGGAAGACAAAGCGGGAGGGCTTTGCCATCTTTGTCAAAAGAAGTAGC
CTGTGCAAAGAAAGAAGTCCCTGGGGAGTGACGGATATTCAGCCTGAGAGGCTGTCTTTGTGGAATTGGGT
TTAGATGAGGCACTGWGGTGGGGGCTTGGTCTTCAGTTGGAGGCTGTACTCTGGTGCCCAGCCACTGGGCA
CTTGTGTAGAGCTTTGGCAGTGTTTAGAAGTGGAGGCCAGAGGCCAGAGGGCTACAGAGTTCTCCCGAGTA
TGACCTCTGCAGGGTGAGGAAGAGGACAGACAGTGACCTACCTGCCCAGGAGTGACTGCTGATTTGGTGCC
AGCTTCTCATTTGACCATAGGTGGCACCCCCTACTTCAGCTTGCTCTGGCTTCTGTCAGTCACCTTCCCAGAT
CCCAGGGAAACTTGATCAGGGCCCTGGATGTGACACAGAATCCAAGACCTCCAGGGATAACTTCTGGGTTC
TCCTCCTTCTGRTGTGTCTTAGCATCTCTTTTTTGGCCCTGCAGTCACTCACAGAGGCAAGACAACACTCACT
GAGACGCTCTGGGGCCAGCTCAGGCTAAGTCCTTCCTTTATCTTAAGTAATCCGTCCAGGGCCCTGCCGGGA
GCAGCACCAGTAGCTCTCCGTGTTTCGAGACTGGGGTGTCACATGAAGTCCTGTAAGGACCCAGCCTTCAG
GTCCCCTCTCTCCTGCCCCATGCAACCTCTCCCTGCGTTCTCACATGCTGCTGCAGATCAGTGGGAACTTGAC
AATTTCCCCAAAGATTAGCTGGAAGGGGAAAAATAGCATTTAGGGCCTTGTCTATCACCCTGTGGGTGACA
TTCTTCTGGTGGGAGGGTGCTGAAGTCCCAGGCCCCACTCATACCATGAAGGAGGCCAGGTGCTAGGTTCA
GAATACCTGGATCCAACCTTTGTCTCGTCAGTGGCCATGTGACTCTGGACAAGTCGCTGAACCTCTCTAGAC
TCTCTAGACAGTCTTAAGACCAGTGCAGTGCCTTTGACCTTCCTGGTTTTGCAGGGTGGTCAGACATAATTG
CTGAGCATGCATGGGACAGGCCGAAGTGTCCTTTGGTGACACTGTCACCTTCTATGTGCTTGAACGCCTTTT
AGGCATTTTTGTTTGTTTGCTTGCTTCCTTGTTTTGAAACCGAATCTTACTATATAGCCCCAGCTGCCCTGAG
CCAGGCTAGCCCCAAACTCAGAGATCCTCCCGCCACTCTCAAGTGCTGGGATTAAAGGCATGTACCATCAA
CCCCCAGCCAATAATACCTGGTATATAGTAATATATTACCTGATCCAGGGGCTAAAAAAATTAAGAAACCC
TAACTCCCCTTTTCTGCCCACAGAGGATGGCTAGGTAAGCATGCCATTACAGCCCAGCATTACCAGCTCTGA
GCAGCTGTCCACACTGCCAAGTTTGCAAGTTGAGGCCAACTGTGGGTTTGAAGCTATCATGTCTGGGTCTGG
TTCTAGTAGCCACCCCTGTGGCTTTCTTGCTGGGTCTCTGTTGCTGCCACCCTGCCACCAAGTCTGACTTTGA
CTTCAGTTAGGGAAAGATACCTAGGTTAAAAAAGGAGGTGCTCTGTCCCAAGCTGCTGGCACCTTATGTTTG
AAATTTGAATTTTCTCAGTACCCTCTGAAGGAGGCCTGTTGGTAGCCTGAGGTGTGAGAGGCCAGGAGGGA
GGGGTAGTGGGAGACTGTGGAGACAGAGAGCGATTTGTTCCACCAGGCAGGGGCAGGCCAGTAGATGTAT
GTGATGCTAGGACCGTGTGAGGCGGTGGGCCCCAGCTACTGGGTCTTGCTATGCTGTCTGCATTTCCCTTAA
TGCCCCTCTGGGCCTCAGTCAACCATCATCTCCAAGGGCTCTGCAGCTCACGAGCCTGGAATTCTCTGTGTT
TGTGGACAGTGTGAACAACAGCTGACTGTGTAGGAAAGCTGCTACCCAGAAGACAAAGAGGGTCCAGTCCC
TAAGGGGATTCAGAGAAGGAAGGGAGAAGGGCATCTCCAACTTCCAGAGGCCTCTTGTATGGGAGCAGTTG
ATCTCTGTGGCTTTACAACGATCCCCTAGGGCAGTGATGTGGCCAACTCTGTCTCCTGGCAGGTTCGGGATA



   

TGATGAGAGAGCCGCTTGGAGCTGCCAGGCTCGTAGCATTTATACCTACCGTTCATGCTTGACCTCACGGGA
CAGCAGCCTACTGTCTTTAGGGTCACTGTGGAGATGACATCGTGGGCCCTAAATAGTTCATGTCTGGCCTCA
CAGGACCTGCTGTCTACCAGCTGTGTGAAGTATCTTGCCTTGTGTTCTGTTGGTCCTCCGGATGTCTTTCATC
TGCAGGTCAGGCTTTGTAGAAAAGATCTCTTGACCTAGAGATCGCTCTTCTCCCCAGACATCCTTGATGGAT
GCCTGTCTGCGCTGCCTGCCTGCCTCTGCCCTTTCTCCCTGGGGCAGAGGGTCCCTGAATGGAGGCTGAGCA
ACATTAATACTGCTGCACAGATGAGGAACTCAAACTCCTGGACATAAAACTGTGAAGAGTCACAAGAACTC
CTGCGTCCAAGATGTTAGTGTTGTTGCTATGGGTGAGAGGGGGCCCTAACAATCTCTCCCACTCACACCCAG
CGAGGCTTAGCCACATGCTTTGTGCTTAGCGTTTTTGTTCAGCTTTAAAAGTCTGTAACTCTGGGGTTGGCAC
TAAACCCTGTATTTGTGAAGATGGGAAGCAGAGGCTTGCAGAAGGGTGGGACTTGACTGGTGGTCACAACA
GTCCAGGGCAGAACAGAGACAGAGACCAATGGCTTCTGACTCTCCCCTGGGACTTGTCCCAACACAGAGTT
GCCCTGTTGCTTTCTTGTCAGCGTCCTGGAGTGTAGTGAAGCACGATGGGGTCCCTCTGTCTGACATCTACC
CTACAGAGACAGAGTAGCCCATGCTGTATATCTGTCAGTGTCCTGGCTACATTGGGCATGTCCCCCATAGGG
GGACATGTCTAGTCCTTACAGCAGCTCTTTGAAGGACTGTCTTCCCCTTTTCATTTCCTCTCTAGTATCTCCA
AAATATTAGCAAGTGGCTCTTCAGATCCTTTAATGGGAGATGGGAGGGTTGGTCTCATTGGGCAAACTTGA
GGTCTACAGGACAGGGGCTTGTCTCTTCCTGTTTCCCACTAGAGTTCCCCAGGGCCTAAGCAAGGGCCCTGG
GAGATGTTCATGGCACAGCAGAGCAAGGTTCTGGCCTAGAGCATGTATCACCCAGGCTGCCTAGGTGGGTC
TCCACCTGCAGTCCTGTCTCCTTTATCTCGTGGCAAGGACCGCTGCTATGTTCCAGATTCTCCAGGGAAGGC
TGTGCACAGCTCTTCACAGATGAGGGTGCAGGGGTTTGTTGGCTTGTGTGAGGATGGCAGGATAGACTTTGC
CTCCCTGTGCAGAGTCCAGGGCCAGGGCCCAGAGGAGAGCAACATCTGGGCTGTATTTGCCCCGCTGGTTA
CATAAACTAGAGCTCAGGAGAAGCCTCTTGGCATTTTGTGAGCCATTGTATAATCACCTCTGAGAGCCAAA
GGGTGATTTGGGGGCCCCTTGCGGTGTTTATTTAAACCCCAGGCAGGGTGGGTTGGAGCAGATCAGCCTAG
CTAGAGGGCGGGGTAGGGGTGGGAGTAATGATCTCTGGGAGAGTTCCCTGGGGAACAAAGGGGGCCTGGA
GCAACTTAATATTTTCCTCTTGGTGCAAACATTGGAACACTCTGTCCTGCCTTGGCTGGGACTAAGCCCAGG
ATGCACCTGGGCCGGGTTTAATCCTCGAATTGGTCTCTACAAAAGAAAGGGGTGGGCAAGAAGGGCCCCAG
GGTTGGGTAGGGGAGGCGAGACCAGGACGGAGCCAGAGTGCAGATCAAGTGGCTGCCCCTTTAAAGTTTCA
TGCAGGGCCGGTAATGCTACCCAGCTGCTCCCCAACCCCCAGCCTAGAAGGTGGGCAGGTCCTCACCCCTCT
CACTTCACCCCTATTTCTTTCTCTGGAGGCCCGTGGAAGGGAGACAGGCAGGAGGACAGGCCACCCAGATG
AAGAGCCTTCTGTCTCCTGAGTGGCTACCTAGCAGGGGAGGGGGCCACTTAGAGGTTCTCAGTTTATAACCC
TCTGGTTCTCATGCTAATACCACCCAGCACGTGATTGCAAACCTTGAGTGTGCCTATACGGACCCATGTGAC
CCTTAGATATGACAGCATGCATAGCGTCAGACATAAGTAGCGGCTTATGTTGTAATTTCACAGAAGGAACT
GAGGGGAAGGGGTGAGTGGCTTGGGTCGCAGCAAAGCCCCTTCTGGATTCTGCCTACTTCCCAGCAGCCCT
CTGGGGGCAGGCGACAGAGATAGAAGCACTGAGCAGGCCTCCGTCTAATTCTGCCCTGTTTTGTGCTAGTTT
TGGTGGCGAGGCACTTGTTCTCTCTGGGCCTCCGTTTCTTTTCCTGTACAATGGGGTAACAAGCCAGCCACC
TTTCACAGTTAAAAGAGGGAGAGCAGAGAGGCGATCTGGCTATGTTAGTGGGAAGTAAGGCATGGGTAAG
AAAACAGAGGCTTAGTTAGGATGGTGGATGTCTCACAAGCATCTTTGGGAGTCTGGACACTGGATCTCAAG
TAGAAAGGAAGATGTTACTTACTGCATTGAGAACCAGCTAAGGTAGAGGGCAGTCAGCCAAGGATCCTGGC
TCTGGTGTCTACGCCACATGGTACCACCATGCTTAGCTGTATTCATGCCTGTCTCTAACCCTTCAAAGCTCAG
TTCTCCCTTAGTGGGATGGAGACACGACTCTGTCTTGTAGGTGATGGATGGTAAGGGTTAGAGGAGACAGT
GTTCGGAGGCAGCCAACTCAGCAGCCGACCTGTGGTTTCATTTCAGCAAAGGTGAATGAAGCCCCCAACTC
CACACTTGTGCTGTGAAGTCCTCTCTGGCCACACGGGTCTCCAGCAGCCTCTGAACTTCAGATCAGTAGTTA
TAGTAAAAGCAGCCAAGAGACCGTCCGGTCTAACAGATTTCACGTAAGATGTCCGGGTACCCTTACTTTGGT
CAGAGCAGGCCACTTGGATCTCATGCTCCTGGTTGGAGGTCCACCCACCTGGTCCAACCCTTAACCGTACAG
ATGTGGGGACTGAGGGCTTAACCGTACAGATGTGGGGACTGAGGGCTTAACCGTACAGATGTGGGGACTGA
GGGCTTAACCGTACAGATGTGGGGACTGAGGGCAAAGAAAAATAGGGACTAGGGGTTAAGAGTGTTCCAG
GAGCGGTGACAAGTTCCAGCTGTGTCCCTACACTGGGCTGTCTCTTATAGGCCAGGATGCCAGTGTCTGGTA
CACCCACCCCTCACCTGCAGCTCTCTTTCCAGGTGTCACCATGCTGTGCTCTCTGTTCCTGCTGCTGCTGGCC
GTGGGCAGAGTGCAGACGACTCGGCCGTGTTTCCCTGGCTGCCAGTGTGAAGAAGAGACATTCGGCCTCTT
TGACAGTTTCAGCCTGATCCGTGTGGACTGCAGCAGCCTGGGCCCCCACATTGTGCCTGTGCCCATCCCTTT
GGATACAGCCCACCTGGACCTGTCTTCCAACCGGCTAGAAACCGTGAATGAGTCAGTCTTGGCAGGGCCAG
GCTATACCACACTGGCTGGCCTGGATCTCAGTTACAACCTGCTCACCAGCATCATGCCCTCTGCCTTCTCCC
GACTGCGCTACCTGGAGTCACTTGACCTCAGCCACAATGGCCTGGCAGCCCTGCCGGCAGAGATTTTCACCA
GCTCCCCCTTGAGTGACATCAATCTGAGCCATAACCGACTACGAGAGGTCTCGATATCTGCCTTCACCACCC
ACAGCCAGGGCCGGGCACTGCACGTGGACCTATCCCACAATCTTATCCATCGCCTGCTTCCCCATCCAGCCC
GGGCCAGCCTGCCTGCACCTACCATTCAGAGCCTGAACCTGTCCTGGAACCGATTCCGAGCTGTGCCCGATC



   

TCCGAGACCTACCCCTGCGTTACCTGAGCCTGGATGGGAACCCTCTGGCTACCATCAACCCAGATGCCTTCA
TGGGGCTGGCAGGCCTCACCCACCTGTCACTGGCCAGCCTGCAGGGCATCCTCCATCTACCACCCCACGGCT
TCCGGGAGCTCCCAGGCCTTCAGGTCCTGGACTTGTCAGGCAACCCCAAGCTCAAGTGGGCAGGAGCTGAG
GTGTTTTCAGGCCTGGGTTTGCTGCAGGAACTAGACCTGTCAGGCTCCAGCTTGGTGCCCCTGCCTGAGATG
CTGCTGCATCACCTCCCTGCTTTACAAAGTGTCAGCGTAGGCCAGGATGTGCAGTGCCGGCGCCTGGTGCGG
GAGGGCGCCTACCACCGGCAGCCTGGCTCCAGCCCTAAGGTAGTCCTACACTGTGGAGACACCCAGGAATC
TGCTGCCAGGGGCCCAGACATTTTGTGACGAATGGTGTGGCCTGAGGCCACTTGACAGACTGCTGCCTGGG
CTTGCTCAGGTCCCCACTAATATTTTAATGTGCCAATGCCTGTGGAGAGTCTACAGGCCTAAGTGGCGGCCA
TCTCAGTAAAGATATGGGCCAAGGATAGTTTTTGTACCTGGGGCCTATACCCAATAACAAAATCTGCCGGTT
TGTCACAGTGGCTCACCTCCCAGAACTCTGAGCAAAGGGACTGTGATGCCAAACCAGACTTTGGTCCCTTCC
TGAGCCCTGCTCCAGTTGTCCCTAAGTGCCTTCCCTTTTGTCTGGACTGACCTGACCCATGATGTTTGGACTA
CATGTAGGTGAGCGCCCGCATTGCAAAGCTGACTCAGGTCCACTGGGCTGAAGGTCCCTTGGAGCCCAGTG
TCTAGTCACACCTTTTTGCTCTGGGCCCATGAGGCCTACTTCTTCCTTTTCTCATGGAATCCTGGGTAGAATC
TTAATAATAGAAGGACTTAGAGAGAAAATCAAATCCACCCTCCTTGTGGGGAAGATGGTAATATGGGACCA
AGAGCAGCAAACGTGCTCACCTGGTGTCTTGGAGCCCAGCCTCCTGCTGAGGTTGGGGGCTCTGCCATCCCT
CCCCTGCTGGGTACCCTGTTACCATTCATTGTCTGTGCTGTTTCCCATTGTGCCCAGCAGTAGCAACAACAA
GATCACATGGGTGGGGACCCTAGGTCCGGTGGCCAGCTTATGGCAGGAGCAAAGTCAGTCCCCCTTTCAGA
GCCTCAGGAAGCTTGGAACACCTCAGTCACAAGCCTGTCAGTTTCTTCCTCTGGGATGGGAGTCCCGCAGCA
TCGAGACTGGAAACGTACACATTTCCCCCAGGGACCCTGTCTTACGATGCTTTTCTACGTCAATGCAATTGT
GGCCATCTGGCCACAAGCTCCAAGGGACTTACAAGCTCAAGGGCCAGAGCCCAGAGACCCATTTTCCCCTC
CAAGGAGTGGGGCAGGAAGGGTCTCCCAGGCACGCTGTGCTCACCCCCAGGGCCACATCTCAGCTCTCCAG
CCCTGGATTCTTTCCTGTCTTCATTTTATGAGTTGTTGCCCTTTTTTTTTTTTTTTTTTTTTTTTTAATGAACTGT
CACTTTTAACCCCCTCCTCTGCTGGCCGGGGGATGGAAAGGAAGATAAATGTTATTTGTTCACTTTTGTAAG
ACTCTGTTCTGGGTGTGGGCCAGGAGGTCTTAGAAAGAAGCTGGCTGTCAGTGACCATGTGGGCATTGAGG
CTGGTCCCAGAGATGCTCGAAAGTCAGTGAAAGCTATGCCTTCTCATGCTAGCCCAGCCCAGCCCACCCTGC
GACTGGTTCTTGGTTTAATAAACACATGTAAGAGTTCTTTCCACCACTGAACTAGCATTTGCTGACAAATCA
CTGGACTGGGGTTGGGACCACAAAGATACATTAGACCCTACCTTGGGCAGCTTATTGGGGGTGTATGACAA
TGTATGAGAGGCAGCCACTTGGGTGGACCAACCCTCTTTCTATACTCCATCCAGTTCCCTCACCCACATCCA
TGCCACCCCACCTCCACCCACCATCTGTCCAGCTTTAGCAGTGAGCTTGCTGGGGCCTTGCATGCCCCTGCC
TCAGCTCAGGCTGTAGCTGTGGGGCTCTGTCCTTGTCCTACTTGAGCCCCTCAGCTCTTTCTCACCTAGGACA
ACCAGTTCCTAGTGTGCCTTGCTCTAACGGTCACTTCTGTTTGAACACTTCGGTGACAGCTTACTTCCAGTTT
TTTGGGGACCAAGTTGGCTTGTCAACAGTTTGGTTCTGACTGACCAGTCTAAGGAGGTATCCAACACCGTCA
TCAACACCAACAACAATCTGTTGCTATACTCGAGCCAGGCTCTGTGCTGAGCTGGGTTCGCTGCCATGGGGG
ACACAACAGGATCCCTAGCTTGGAGCCAGTGATAGCCTAGCGGGAGCCTCGCATCGCTCATGAGAGGCAGA
CCAGAACAAGGAGGTGGCACTCAGGAAAGGTCATGGGTGAAAGGTGGATGGCATGGAGTCCAGAACATTC
CAACAATGGGCATCCATCCAGGGATCTGTGTTTCCTTGCCAGTAAGGTCACCATGGGAAATGTATCTACTAG
AAACTCTTGAGTCCAGGGTACCTGATCAGTGCAGAAAGAGCTGAGGTGGGAGGGTCCCAGTCACTCATGGG
GGGATAGGCAGCCCTGGATACCAGGCAGGATAGGCTTCAGATGTAGGAGCGGGGAAATAATGTACTATTAC
ACAATAGGCCTGGGCCCTCCCGAAGCCCTGCTGGTGGAAGAAATTCTGTTTTGTTTTGAGACAAGATCTCTC
TACGAAGTTCTGTGCACACATAGGAATCTTAAAAACAGGTACAAAGCCAAAAGGGGGAGGAGAGAAAGAG
AGATCTCAGCATTCCGGCTGCCACAGGGGCAGGGGTTGGTGGTGGTCACCAGCGATGCAGGATTCCCGAGG
CAGAGCCAGGAGGACGATGGTTTACATTCAGGCTCTGGGGCTGCAAGGTTGGAGGTGAACTTGTGCTGCTA
AATTAGACCCTATCTCAAAAACGGTAACAAAGGTAAAAACAAAAGGGGAGGCAAGGCTTGAGCTCCTGGA
GTGAAGGCGAGGGCACAGACATCAGATTGCAGCCTCATC:CTGTGACATGAGATGTCCAAACACTGCCATCC
TAGCCTCTTGCCACCTTAGACCTCCCTCACTGGTAGTGCTCTCGAGAGGCATCTGGCCCACAGCACCAC:CTG
GTGGCCACACCCCAGATTGGATGGACTGGTGGAGGAAGGCTTTAAGTACCATT:CTCAGCTT:CTAGCCACCC
AGATACACTCAAGAGGGTCTCCCCCCAGCCCCCCAGAGGTCCTGTCACTTCCAGAATGCCTTAGAATAAAC
AGTCTCCAACTTCGTGCAAAGATTCCGTTTTGGATTCACATACACACACATAAAAAAACAAAACAAACAAA
CAAACAAACCACAAACCGATTGTGTGACTTCCCTGACCCTGAAAAGTGAGGGTGAAGATACCTCTGTCCAC
AAGAGGAGGGCATGAAGTCACATTTGTGCAGAACCAGAACTTTGGCAGTCACAAAATAAGGTGCCCCAGA
AGTACCCTTCCTCTCTTCCTTGCAGTTGCGTCCAGAAGTTTTTCACCATATGTCTTAGGGATTTACTGCTGTG
AACAGACACAAGGCAACTCTCATAAAAACAACATTTAACTGGTGCTGGCTTACAGGTTCAGAGGCTCAGTC
CATTACCATCAAGTGGGAGCATGGCAGCATCCAGGCAAGAATGGCACAGGAGGAGCCGAGAGTTCTATGTC
TGAAGGCTTCTAGGAGATGACTGGCTCTTGCATGGTTGGTTAGGAGGAAGGACTCATTGCCCACCCCAACA



   

GTGACACCTCCAACAAGGCAACGCCTCCTAATAGTGTCACGCCCTGGACCAAGCATATTCAAACCACCACA
C 
 
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: 
 
TTCCTCCTCTGGTTTCTGCCCCCACCATGCTAGTATCCACGCTAGAGAGGAGCTCGGCACATTCTTAGACAG
CCATAGCCCAGTGGCCCTTCAGGGGATGAAAGCCAGGTTAGGCTGGGAAGGCCTCACGAAAAGGTAGCTTT
TGAATCAAACAAGTGGGAATTTGTGGAAGACAAAGCGGGAGGGCTTTGCCATCTTTGTCAAAAGAAGTAGC
CTGTGCAAAGAAAGAAGTCCCTGGGGAGTGACGGATATTCAGCCTGAGAGGCTGTCTTTGTGGAATTGGGT
TTAGATGAGGCACTGWGGTGGGGGCTTGGTCTTCAGTTGGAGGCTGTACTCTGGTGCCCAGCCACTGGGCA
CTTGTGTAGAGCTTTGGCAGTGTTTAGAAGTGGAGGCCAGAGGCCAGAGGGCTACAGAGTTCTCCCGAGTA
TGACCTCTGCAGGGTGAGGAAGAGGACAGACAGTGACCTACCTGCCCAGGAGTGACTGCTGATTTGGTGCC
AGCTTCTCATTTGACCATAGGTGGCACCCCCTACTTCAGCTTGCTCTGGCTTCTGTCAGTCACCTTCCCAGAT
CCCAGGGAAACTTGATCAGGGCCCTGGATGTGACACAGAATCCAAGACCTCCAGGGATAACTTCTGGGTTC
TCCTCCTTCTGRTGTGTCTTAGCATCTCTTTTTTGGCCCTGCAGTCACTCACAGAGGCAAGACAACACTCACT
GAGACGCTCTGGGGCCAGCTCAGGCTAAGTCCTTCCTTTATCTTAAGTAATCCGTCCAGGGCCCTGCCGGGA
GCAGCACCAGTAGCTCTCCGTGTTTCGAGACTGGGGTGTCACATGAAGTCCTGTAAGGACCCAGCCTTCAG
GTCCCCTCTCTCCTGCCCCATGCAACCTCTCCCTGCGTTCTCACATGCTGCTGCAGATCAGTGGGAACTTGAC
AATTTCCCCAAAGATTAGCTGGAAGGGGAAAAATAGCATTTAGGGCCTTGTCTATCACCCTGTGGGTGACA
TTCTTCTGGTGGGAGGGTGCTGAAGTCCCAGGCCCCACTCATACCATGAAGGAGGCCAGGTGCTAGGTTCA
GAATACCTGGATCCAACCTTTGTCTCGTCAGTGGCCATGTGACTCTGGACAAGTCGCTGAACCTCTCTAGAC
TCTCTAGACAGTCTTAAGACCAGTGCAGTGCCTTTGACCTTCCTGGTTTTGCAGGGTGGTCAGACATAATTG
CTGAGCATGCATGGGACAGGCCGAAGTGTCCTTTGGTGACACTGTCACCTTCTATGTGCTTGAACGCCTTTT
AGGCATTTTTGTTTGTTTGCTTGCTTCCTTGTTTTGAAACCGAATCTTACTATATAGCCCCAGCTGCCCTGAG
CCAGGCTAGCCCCAAACTCAGAGATCCTCCCGCCACTCTCAAGTGCTGGGATTAAAGGCATGTACCATCAA
CCCCCAGCCAATAATACCTGGTATATAGTAATATATTACCTGATCCAGGGGCTAAAAAAATTAAGAAACCC
TAACTCCCCTTTTCTGCCCACAGAGGATGGCTAGGTAAGCATGCCATTACAGCCCAGCATTACCAGCTCTGA
GCAGCTGTCCACACTGCCAAGTTTGCAAGTTGAGGCCAACTGTGGGTTTGAAGCTATCATGTCTGGGTCTGG
TTCTAGTAGCCACCCCTGTGGCTTTCTTGCTGGGTCTCTGTTGCTGCCACCCTGCCACCAAGTCTGACTTTGA
CTTCAGTTAGGGAAAGATACCTAGGTTAAAAAAGGAGGTGCTCTGTCCCAAGCTGCTGGCACCTTATGTTTG



   

AAATTTGAATTTTCTCAGTACCCTCTGAAGGAGGCCTGTTGGTAGCCTGAGGTGTGAGAGGCCAGGAGGGA
GGGGTAGTGGGAGACTGTGGAGACAGAGAGCGATTTGTTCCACCAGGCAGGGGCAGGCCAGTAGATGTAT
GTGATGCTAGGACCGTGTGAGGCGGTGGGCCCCAGCTACTGGGTCTTGCTATGCTGTCTGCATTTCCCTTAA
TGCCCCTCTGGGCCTCAGTCAACCATCATCTCCAAGGGCTCTGCAGCTCACGAGCCTGGAATTCTCTGTGTT
TGTGGACAGTGTGAACAACAGCTGACTGTGTAGGAAAGCTGCTACCCAGAAGACAAAGAGGGTCCAGTCCC
TAAGGGGATTCAGAGAAGGAAGGGAGAAGGGCATCTCCAACTTCCAGAGGCCTCTTGTATGGGAGCAGTTG
ATCTCTGTGGCTTTACAACGATCCCCTAGGGCAGTGATGTGGCCAACTCTGTCTCCTGGCAGGTTCGGGATA
TGATGAGAGAGCCGCTTGGAGCTGCCAGGCTCGTAGCATTTATACCTACCGTTCATGCTTGACCTCACGGGA
CAGCAGCCTACTGTCTTTAGGGTCACTGTGGAGATGACATCGTGGGCCCTAAATAGTTCATGTCTGGCCTCA
CAGGACCTGCTGTCTACCAGCTGTGTGAAGTATCTTGCCTTGTGTTCTGTTGGTCCTCCGGATGTCTTTCATC
TGCAGGTCAGGCTTTGTAGAAAAGATCTCTTGACCTAGAGATCGCTCTTCTCCCCAGACATCCTTGATGGAT
GCCTGTCTGCGCTGCCTGCCTGCCTCTGCCCTTTCTCCCTGGGGCAGAGGGTCCCTGAATGGAGGCTGAGCA
ACATTAATACTGCTGCACAGATGAGGAACTCAAACTCCTGGACATAAAACTGTGAAGAGTCACAAGAACTC
CTGCGTCCAAGATGTTAGTGTTGTTGCTATGGGTGAGAGGGGGCCCTAACAATCTCTCCCACTCACACCCAG
CGAGGCTTAGCCACATGCTTTGTGCTTAGCGTTTTTGTTCAGCTTTAAAAGTCTGTAACTCTGGGGTTGGCAC
TAAACCCTGTATTTGTGAAGATGGGAAGCAGAGGCTTGCAGAAGGGTGGGACTTGACTGGTGGTCACAACA
GTCCAGGGCAGAACAGAGACAGAGACCAATGGCTTCTGACTCTCCCCTGGGACTTGTCCCAACACAGAGTT
GCCCTGTTGCTTTCTTGTCAGCGTCCTGGAGTGTAGTGAAGCACGATGGGGTCCCTCTGTCTGACATCTACC
CTACAGAGACAGAGTAGCCCATGCTGTATATCTGTCAGTGTCCTGGCTACATTGGGCATGTCCCCCATAGGG
GGACATGTCTAGTCCTTACAGCAGCTCTTTGAAGGACTGTCTTCCCCTTTTCATTTCCTCTCTAGTATCTCCA
AAATATTAGCAAGTGGCTCTTCAGATCCTTTAATGGGAGATGGGAGGGTTGGTCTCATTGGGCAAACTTGA
GGTCTACAGGACAGGGGCTTGTCTCTTCCTGTTTCCCACTAGAGTTCCCCAGGGCCTAAGCAAGGGCCCTGG
GAGATGTTCATGGCACAGCAGAGCAAGGTTCTGGCCTAGAGCATGTATCACCCAGGCTGCCTAGGTGGGTC
TCCACCTGCAGTCCTGTCTCCTTTATCTCGTGGCAAGGACCGCTGCTATGTTCCAGATTCTCCAGGGAAGGC
TGTGCACAGCTCTTCACAGATGAGGGTGCAGGGGTTTGTTGGCTTGTGTGAGGATGGCAGGATAGACTTTGC
CTCCCTGTGCAGAGTCCAGGGCCAGGGCCCAGAGGAGAGCAACATCTGGGCTGTATTTGCCCCGCTGGTTA
CATAAACTAGAGCTCAGGAGAAGCCTCTTGGCATTTTGTGAGCCATTGTATAATCACCTCTGAGAGCCAAA
GGGTGATTTGGGGGCCCCTTGCGGTGTTTATTTAAACCCCAGGCAGGGTGGGTTGGAGCAGATCAGCCTAG
CTAGAGGGCGGGGTAGGGGTGGGAGTAATGATCTCTGGGAGAGTTCCCTGGGGAACAAAGGGGGCCTGGA
GCAACTTAATATTTTCCTCTTGGTGCAAACATTGGAACACTCTGTCCTGCCTTGGCTGGGACTAAGCCCAGG
ATGCACCTGGGCCGGGTTTAATCCTCGAATTGGTCTCTACAAAAGAAAGGGGTGGGCAAGAAGGGCCCCAG
GGTTGGGTAGGGGAGGCGAGACCAGGACGGAGCCAGAGTGCAGATCAAGTGGCTGCCCCTTTAAAGTTTCA
TGCAGGGCCGGTAATGCTACCCAGCTGCTCCCCAACCCCCAGCCTAGAAGGTGGGCAGGTCCTCACCCCTCT
CACTTCACCCCTATTTCTTTCTCTGGAGGCCCGTGGAAGGGAGACAGGCAGGAGGACAGGCCACCCAGATG
AAGAGCCTTCTGTCTCCTGAGTGGCTACCTAGCAGGGGAGGGGGCCACTTAGAGGTTCTCAGTTTATAACCC
TCTGGTTCTCATGCTAATACCACCCAGCACGTGATTGCAAACCTTGAGTGTGCCTATACGGACCCATGTGAC
CCTTAGATATGACAGCATGCATAGCGTCAGACATAAGTAGCGGCTTATGTTGTAATTTCACAGAAGGAACT
GAGGGGAAGGGGTGAGTGGCTTGGGTCGCAGCAAAGCCCCTTCTGGATTCTGCCTACTTCCCAGCAGCCCT
CTGGGGGCAGGCGACAGAGATAGAAGCACTGAGCAGGCCTCCGTCTAATTCTGCCCTGTTTTGTGCTAGTTT
TGGTGGCGAGGCACTTGTTCTCTCTGGGCCTCCGTTTCTTTTCCTGTACAATGGGGTAACAAGCCAGCCACC
TTTCACAGTTAAAAGAGGGAGAGCAGAGAGGCGATCTGGCTATGTTAGTGGGAAGTAAGGCATGGGTAAG
AAAACAGAGGCTTAGTTAGGATGGTGGATGTCTCACAAGCATCTTTGGGAGTCTGGACACTGGATCTCAAG
TAGAAAGGAAGATGTTACTTACTGCATTGAGAACCAGCTAAGGTAGAGGGCAGTCAGCCAAGGATCCTGGC
TCTGGTGTCTACGCCACATGGTACCACCATGCTTAGCTGTATTCATGCCTGTCTCTAACCCTTCAAAGCTCAG
TTCTCCCTTAGTGGGATGGAGACACGACTCTGTCTTGTAGGTGATGGATGGTAAGGGTTAGAGGAGACAGT
GTTCGGAGGCAGCCAACTCAGCAGCCGACCTGTGGTTTCATTTCAGCAAAGGTGAATGAAGCCCCCAACTC
CACACTTGTGCTGTGAAGTCCTCTCTGGCCACACGGGTCTCCAGCAGCCTCTGAACTTCAGATCAGTAGTTA
TAGTAAAAGCAGCCAAGAGACCGTCCGGTCTAACAGATTTCACGTAAGATGTCCGGGTACCCTTACTTTGGT
CAGAGCAGGCCACTTGGATCTCATGCTCCTGGTTGGAGGTCCACCCACCTGGTCCAACCCTTAACCGTACAG
ATGTGGGGACTGAGGGCTTAACCGTACAGATGTGGGGACTGAGGGCTTAACCGTACAGATGTGGGGACTGA
GGGCTTAACCGTACAGATGTGGGGACTGAGGGCAAAGAAAAATAGGGACTAGGGGTTAAGAGTGTTCCAG
GAGCGGTGACAAGTTCCAGCTGTGTCCCTACACTGGGCTGTCTCTTATAGGCCAGGATGCCAGTGTCTGGTA
CACCCACCCCTCACCTGCAGCTCTCTTTCCAGGTGTCACCGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGA
CTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCG



   

AAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAAT
GTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGA
ATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGT
AGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTAT
AAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAA
TGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGA
TCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCA
CGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTAC
AACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT
GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGC
TTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACT
GTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATT
ACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAA
AGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAAC
GGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCC
GGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTG
GCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGT
TGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCG
TGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCG
GCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCG
AAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCT
GATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACG
GCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGC
AGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCG
AACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAAC
CCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAA
CGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCAC
GGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGC
GGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTT
CCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTG
CGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCC
CCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACC
CGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCT
TTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTAT
CCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATG
GTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTT
GATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAAC
CGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCT
CAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGA
GCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAA
ACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAG
CGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCG
TTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAG
GGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGA
TGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAG
AGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGAC
CGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGG
ACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCA
ACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACG
GTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCC
GGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTT
CGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTT
ACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAG
TGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTG



   

ACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAA
TTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCAC
CCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCAC
CCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACA
CGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAAC
ACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCG
CTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCC
GGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGG
ACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACT
GAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCC
TGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATT
CGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATG
ATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGAC
GGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCT
GGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAG
CGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACG
CACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCCACTTGACAGACTGCTGCCTGGG
CTTGCTCAGGTCCCCACTAATATTTTAATGTGCCAATGCCTGTGGAGAGTCTACAGGCCTAAGTGGCGGCCA
TCTCAGTAAAGATATGGGCCAAGGATAGTTTTTGTACCTGGGGCCTATACCCAATAACAAAATCTGCCGGTT
TGTCACAGTGGCTCACCTCCCAGAACTCTGAGCAAAGGGACTGTGATGCCAAACCAGACTTTGGTCCCTTCC
TGAGCCCTGCTCCAGTTGTCCCTAAGTGCCTTCCCTTTTGTCTGGACTGACCTGACCCATGATGTTTGGACTA
CATGTAGGTGAGCGCCCGCATTGCAAAGCTGACTCAGGTCCACTGGGCTGAAGGTCCCTTGGAGCCCAGTG
TCTAGTCACACCTTTTTGCTCTGGGCCCATGAGGCCTACTTCTTCCTTTTCTCATGGAATCCTGGGTAGAATC
TTAATAATAGAAGGACTTAGAGAGAAAATCAAATCCACCCTCCTTGTGGGGAAGATGGTAATATGGGACCA
AGAGCAGCAAACGTGCTCACCTGGTGTCTTGGAGCCCAGCCTCCTGCTGAGGTTGGGGGCTCTGCCATCCCT
CCCCTGCTGGGTACCCTGTTACCATTCATTGTCTGTGCTGTTTCCCATTGTGCCCAGCAGTAGCAACAACAA
GATCACATGGGTGGGGACCCTAGGTCCGGTGGCCAGCTTATGGCAGGAGCAAAGTCAGTCCCCCTTTCAGA
GCCTCAGGAAGCTTGGAACACCTCAGTCACAAGCCTGTCAGTTTCTTCCTCTGGGATGGGAGTCCCGCAGCA
TCGAGACTGGAAACGTACACATTTCCCCCAGGGACCCTGTCTTACGATGCTTTTCTACGTCAATGCAATTGT
GGCCATCTGGCCACAAGCTCCAAGGGACTTACAAGCTCAAGGGCCAGAGCCCAGAGACCCATTTTCCCCTC
CAAGGAGTGGGGCAGGAAGGGTCTCCCAGGCACGCTGTGCTCACCCCCAGGGCCACATCTCAGCTCTCCAG
CCCTGGATTCTTTCCTGTCTTCATTTTATGAGTTGTTGCCCTTTTTTTTTTTTTTTTTTTTTTTTTAATGAACTGT
CACTTTTAACCCCCTCCTCTGCTGGCCGGGGGATGGAAAGGAAGATAAATGTTATTTGTTCACTTTTGTAAG
ACTCTGTTCTGGGTGTGGGCCAGGAGGTCTTAGAAAGAAGCTGGCTGTCAGTGACCATGTGGGCATTGAGG
CTGGTCCCAGAGATGCTCGAAAGTCAGTGAAAGCTATGCCTTCTCATGCTAGCCCAGCCCAGCCCACCCTGC
GACTGGTTCTTGGTTTAATAAACACATGTAAGAGTTCTTTCCACCACTGAACTAGCATTTGCTGACAAATCA
CTGGACTGGGGTTGGGACCACAAAGATACATTAGACCCTACCTTGGGCAGCTTATTGGGGGTGTATGACAA
TGTATGAGAGGCAGCCACTTGGGTGGACCAACCCTCTTTCTATACTCCATCCAGTTCCCTCACCCACATCCA
TGCCACCCCACCTCCACCCACCATCTGTCCAGCTTTAGCAGTGAGCTTGCTGGGGCCTTGCATGCCCCTGCC
TCAGCTCAGGCTGTAGCTGTGGGGCTCTGTCCTTGTCCTACTTGAGCCCCTCAGCTCTTTCTCACCTAGGACA
ACCAGTTCCTAGTGTGCCTTGCTCTAACGGTCACTTCTGTTTGAACACTTCGGTGACAGCTTACTTCCAGTTT
TTTGGGGACCAAGTTGGCTTGTCAACAGTTTGGTTCTGACTGACCAGTCTAAGGAGGTATCCAACACCGTCA
TCAACACCAACAACAATCTGTTGCTATACTCGAGCCAGGCTCTGTGCTGAGCTGGGTTCGCTGCCATGGGGG
ACACAACAGGATCCCTAGCTTGGAGCCAGTGATAGCCTAGCGGGAGCCTCGCATCGCTCATGAGAGGCAGA
CCAGAACAAGGAGGTGGCACTCAGGAAAGGTCATGGGTGAAAGGTGGATGGCATGGAGTCCAGAACATTC
CAACAATGGGCATCCATCCAGGGATCTGTGTTTCCTTGCCAGTAAGGTCACCATGGGAAATGTATCTACTAG
AAACTCTTGAGTCCAGGGTACCTGATCAGTGCAGAAAGAGCTGAGGTGGGAGGGTCCCAGTCACTCATGGG
GGGATAGGCAGCCCTGGATACCAGGCAGGATAGGCTTCAGATGTAGGAGCGGGGAAATAATGTACTATTAC
ACAATAGGCCTGGGCCCTCCCGAAGCCCTGCTGGTGGAAGAAATTCTGTTTTGTTTTGAGACAAGATCTCTC
TACGAAGTTCTGTGCACACATAGGAATCTTAAAAACAGGTACAAAGCCAAAAGGGGGAGGAGAGAAAGAG
AGATCTCAGCATTCCGGCTGCCACAGGGGCAGGGGTTGGTGGTGGTCACCAGCGATGCAGGATTCCCGAGG
CAGAGCCAGGAGGACGATGGTTTACATTCAGGCTCTGGGGCTGCAAGGTTGGAGGTGAACTTGTGCTGCTA
AATTAGACCCTATCTCAAAAACGGTAACAAAGGTAAAAACAAAAGGGGAGGCAAGGCTTGAGCTCCTGGA



   

GTGAAGGCGAGGGCACAGACATCAGATTGCAGCCTCATC:CTGTGACATGAGATGTCCAAACACTGCCATCC
TAGCCTCTTGCCACCTTAGACCTCCCTCACTGGTAGTGCTCTCGAGAGGCATCTGGCCCACAGCACCAC:CTG
GTGGCCACACCCCAGATTGGATGGACTGGTGGAGGAAGGCTTTAAGTACCATT:CTCAGCTT:CTAGCCACCC
AGATACACTCAAGAGGGTCTCCCCCCAGCCCCCCAGAGGTCCTGTCACTTCCAGAATGCCTTAGAATAAAC
AGTCTCCAACTTCGTGCAAAGATTCCGTTTTGGATTCACATACACACACATAAAAAAACAAAACAAACAAA
CAAACAAACCACAAACCGATTGTGTGACTTCCCTGACCCTGAAAAGTGAGGGTGAAGATACCTCTGTCCAC
AAGAGGAGGGCATGAAGTCACATTTGTGCAGAACCAGAACTTTGGCAGTCACAAAATAAGGTGCCCCAGA
AGTACCCTTCCTCTCTTCCTTGCAGTTGCGTCCAGAAGTTTTTCACCATATGTCTTAGGGATTTACTGCTGTG
AACAGACACAAGGCAACTCTCATAAAAACAACATTTAACTGGTGCTGGCTTACAGGTTCAGAGGCTCAGTC
CATTACCATCAAGTGGGAGCATGGCAGCATCCAGGCAAGAATGGCACAGGAGGAGCCGAGAGTTCTATGTC
TGAAGGCTTCTAGGAGATGACTGGCTCTTGCATGGTTGGTTAGGAGGAAGGACTCATTGCCCACCCCAACA
GTGACACCTCCAACAAGGCAACGCCTCCTAATAGTGTCACGCCCTGGACCAAGCATATTCAAACCACCACA
C 
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