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Genentech ID: UNQ2781 Date of Submission:  1-16-05 

Lexicon Contract Name: DNA388 Mutation Type: X  Standard Knock out  

LexVision Name: MAS265N1   Conditional  

Reference accessions:  NM_028069.1 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS13_________     
    X Target Vector  DNA __pKOS13TVneo____________     

  X Targeted ES Cell DNA __1C8____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 10+11 17+18 

Restriction Enzyme for Genomic Digest: NheI ApaLI 

Predicted Wild-type Band (kb): 11.6 12.1 

Predicted Mutant Band (kb): 13.8 5.8 

Probe Size: 315 bp 471 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: DNA388-3 5’ Primer Name: Neo3a 

3’ Primer Name: DNA388-4 3’ Primer Name: DNA388-4 

Predicted Wild-type Band (bp): 398 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 498 
 

 
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 
DNA388-10 5’ – GTAACACCTGTAAGTGACACC 
DNA388-11 5’ – GTCAGGCTAAGTGTTGAGTACC 
DNA388-17 5’ – GGTGTCAGAGCGAGAACTGC 
DNA388-18 5’ – CTGTGTTGAGTCACTTCTGG 
 
 
 
PCR Genotyping 
DNA388-3 5’ – GCTATGTCTGCATTCATGCC 
DNA388-4 5’ – GCACTGCTGGCCTCAGAGG 
Neo3a  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TGGAACCAAGCAAGCTGGATCCTTCTTCCAGGTGACAGCTGCCGCCATGGGGGCTCCGGCCCTCCTGTGGCCTTCCCTG
CTGTTGCCATGGCTCACAGTGCTGTTTGGCCAACCTCCGGGGACCTTGGCCCAGACCCAGGGTATGTGTCGGGCAGGGG
CAGGACAGGTGGGTGGCAGAGCTCTGATGAGGAACCAACTTCTTCTTTCCAACTTTCTAGTCTGCTCTGTGAACCAGAC
CATATTTAGAGTCGAGGAGAACACCACTGTTTCTGAGCCACTGGTGAACATTTTTGTCCCAGACGGCCTGCACGTGACC
TTGGGACCCTTGTCCACTCCTTATGCCTTTAGGATCGAAGGAAAAGATCTGTTTCTCAACGTGACTCCAGATTATGAGGT
ACAGTCTGTAGGCTGGATGGAATGTGCCTTCATGGAGACATACATGGGCGGGCCTCCTAACCTGGGGAAGATTCAGGG
AAGGAGGGGCTGAGGGTTCTCTATCCCCCTGAGTGAGGAACCCTTCAGGCCCTGTGGTCGGTTGGTTGGTACTGAGGGG
GAGGGCCGTAGGGGACAAAGCTGCCAAATGCCCCCCCCCACACACCCAGGATTTCCCACAGATGACTGGGGCGCTGGA
GCGGTACCTGCTCTCCTAGCCGTACTCTCCCGTTCTAGAGCAGCATAGCTCCTTATGTGGCAAGTGACTCATAGGGCCC
CTGGCTTCATCCTTAGGAAAACTCATTGCTCCAGGCAGATGTGGAGTGTAAGAGAGGAGATGCGGTGGTAAGTTAACC
CCAGTACCTGATCACCTCTGCCTTCTGTCAGAGTACCCCAAGGCCATTCCCCCATGACCTCAGCTCTCTCCTGGCCACTC
CCACGCTTGCTTCTTTCAGCCTAGACTTCCCTGAGCTCCAGACTCAAAGTCAGCTAACTTAGAGCTGTGGATTAAGTCA
ATACCCTGAGGCCCTAAGTCTGCCTCTCATCCCTCACCTGCCAGCCACTTAGGCCCCTTTTGAGGTCACCCCACCCCAGG
TACATTGTTGGGATTGTCGGTTGTGCCTCAGTTAGAGTCAGCCCTACTCTTCCTACCTCTAGTCCCACGGGGCCTTGGGC
AGCAGGTCTCCTTTCTGACCCTGCCGCAGATCCATTTGCTCTCCGTGCCCTTGGTCCTTCTCTATTCCTTCCCCCACATAG
TGAATCCCTAGAGAGTCATAACCACAACCCCAGACAGCCTCACACAGAAACTTCTACGTTTCTTACCGGACTCCAAAGC
TAAATGCACAGGTGGGTGGGTGAGGCAGGCTAGGGCATGCAGACACTGATCTGGTATGCAAATTCATTTTGATGCTTA
ACCCTCCTACGTTATGCTGCCCCGCTACCCTATCCCATACATCGTATCCCTCAGCCTCCACCACAAGCCTTTTACTAAAG
GAAGCTCGAAGAAATAACAGGCCCCACATAATTTCTGCTTCACCATGAGCAACTCTCACACCCTGCACTCCTACCTGGC
TCCATGACATGTTACCACACACATCTTGGGCCACGTCTCTAATAGGTAGTAATATTAAAAAAACAAAACAAGACAAAA
CTTATTTTTTTTTTTTGGTATAGTTCAGTGGTAGAGTATCTGCCTAGTATGATTTGAAGCCCTGGGCTCCACCTTCAACAC
ATGAATATAATTCACACACATACACAGACATACAGATACACAGAGAGACAGAGACAGAAACAGGAAGACAGAGAGAG
GCATGGACTTGGTATCTGTCACACCTGAGAAGAACAGCTTTCTCTCTGTCCTCCAGCACCTGGCTGTGTTCGTTTCTCCC
TGGGTCTCAGGAAGGGTTCTCTCATGGAATAAAGCTGTTTGGTTTTAACCTAAAGGCCCCTTTCTCTGATCTTCTCTTGG
AGACCTGTTTCTGAAGCCGCGAGAGGCTGTTTTTCTCCCTTCGATGCGTTGCTGGTTGTGGCCCTGGGATTGTCATCATT
TCTCTTCAGCCCACCCACCACACACATGTGGCCACACTCTAAAACTTGTTTTTACAGTCTACGTTCCTCCTAGAACAGTA
GCTCACAGGCCACCACATTATTGCTGCCATCAGAGCTGTGGAATGAAAGGGAAAGAATGACTGACTGACTGAATGAAT
AAGATAAGAATAATGAAACAGATAAGAAAAGGAATGAATGAATGATGGGTCATCAGAGCATTGCTGACTTTGGTGACT
TTGCTGCAGGTGGTACGCCTGGAGGTGTTTGTGGCTGTCCTGGATATCAATGACAATGCGCCAAAATTCTCCTTTGAAA
TCAAGACATTTAATGTATCGGAGGTGAGCCCAGTCGGAACCAGTGCTGTCTTGAGCATGGAGAGGCAGGGGGACACAG
GGTGTCTGCAGGGGGACACAGGGTGTCTGCAGGGGGACACAGGGTGTCTGCGGGACCACATCGGGAAGATCTATATAC
AGAAACCACAGCATGGCTGGACCAACCTCCTCTTCTCCATTCCCAGGACACCAAAGTGAATACAACCGTCATCCCTGAG
ACACAGCTGAAGGCTACAGATGCTGACATAAATGACATCCTAGTCTACACTCTGCAGGAAGTGACCCCCGTCAGTGCTT
CCCCAGCCCCACTCATTATTGACAACCCTCACTCTTTCTGATGCCTTCAGGCCTCAGTTTCTCCACCTTCCAGAGTCCCA
CCTCCTTCCCCTCCACAGAATGCCAGCAAGTTCTTCTCCCTGGAGGGCGTAAACTACCCTGCTCTGAAGTTGGACCAGA
CCCTGGATTACTTCAAGAATCAGAACATGACCTTCATGCTGCTGGCACGGGTAAGTGGATCACATCTTCCTAAGTCCTG
GGTGTTCTAGGTCCTGTCCAAGCTGGGCCTGACCTATCAGGGGCTGGCTGTCACTACAGGATACTTGGGAGGAAAATGT
AGAGCCCAGCCACACGGCCACTGCCACCCTGGTCTTGAACACGCTGCCAGCTGACCTACGGACCCCCTGGTTCCTGCCA
TGCTCCTTCACAGATGGCTATGTCTGCATTCATGCCCAATACAGTGCGGTTGTCCCCACGGGACACAAACT 
 
Genomic Locus:   (The deleted sequence represents nt9157-12232-in the sequence below.   pKOS13  represents nt 5897-13790 in 
the sequence below.) 
 
AGCTAAGGCAGGAGGATTGCAAGTTTCAGGGTGGTCTGGGCTGCCCAGGGAAACCCTGTGTGAAAATACAAAGCTCTG
GGAATGCGCTGGCAAACTAGTTGTCTAGTCTGTCCAACGCCCTGGTCATGGGTTCCATCCCCAACATGGGGGATGCAAG
AGACAATTTGAAACATTATTTTAAAGATTTTGTGTATATGAGTGTACTCTATCTGTTATGTACACCTCCATGCCAGAAAA
GAACATCAGATCACATTATAGATGGTTGTGAGCCACCATATGGTTGCTGGGAATTGAGCTCAGGACCTCTGGAAGAGC
AGCCAGTGCTCTTAACCATTGAGTCAACTCTCCAGCACTCAAAACATTTTCTTACTCATCAGGACAACAGAATAAATGA
TGGAAATAAGTGGGGAGGCGGGGGACAGATGGGGCATGGGGAGAGGCCTGAGATAGAGGAGGTGGGGGACATGGTT
AAGTTCTTAAAGTGATGCTGTATATAGCTGAGTCCCAGAAACCACATAAATACATGGAGATTGGCTGTGATTCCAGCCG
TGTAAAGCAAAGACAGAAGTTGCCAGAGCAAGCTGGTGAGTAAGACCAGCCACAGTGGCACGCTCTGGGATTGACCA
GGAAGCCTTGACTCAGTGAACAAGGCGGAAGTGTGATAGAGGGCAATTCCTGACATCAGCCTTGGATATCCATATGCA
CAGACGCCCACAAGTATTCACACTCACAAGTGTGTTCACACACATGTAAAACAGGCATGTATGTATACTTACACACCAT
ACGCACATATGAAGCAGGTAGGAAGACCAAGGACATTATAAATGCAGCTGGGAAGACTCCTTGTAAAACTGATAGATG
GGAAGCCACAGATGTCTGTAACTGTACTTTCTGGGTACTTTACTGGGTTTTTCTATCTACCACTCTATCCCTTCCAGCCC
CCCAACAGTGGGTGGGAGAGAAAGGTTAGAGGGGAAAGGGGACATAGAACTCTTTAGACTACTTCCTGCTGATTAGGG
GCACTGAGTTCCCTGGGGGCAAGTCCAATCTTCTTTATCACGATATCCAATTTCTTCTTCTCTTCCTTTGCTCATGACCAC



   

TTGATGAACCACAGCAACAGGGACCAGGAGCAGCAGCCTCCACCTCTCTTGGGGCTCTGGCATCTTTTAATACCCTCTC
AAGAGTTCCCAGAATTCCAAAAGTAAACTATCTTCAGGTGGCAGAGTTACACCCCTGCCAGAGCATGAGACAAATCAT
AGTCAGCTGCTGTGCACAATGTGAAGCAACCCCATATCAGGTGCCTGGAATTAAACGGAAAGTATAGTTATATAACAC
AACTGGATTTTTATTTATTTTTTAATATTTATTTATTTATTTATTTATTTATTTATTTAATGTATATGAGTACACTGTAGCT
GTACAGATGTTGTGAGCCTTCAAGTGGTTGTTGGGAACTGAATTTAGGACTTCTGCAGTCAACACTGCTTGTTCCGGTC
AACTCCACTTGCTCAGTCCCTGCTCGCTCTTGCCCAAAGATTTATTTATCATTATAAATAAGTACACTGTAGCTGTCTTC
AGACGCAGGGCATCAGATTTCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTTCAG
AAGAGCAGTCAGTGATTTTACCCGTTGAACCATCTCACCAGCCAGCCCCACAACTGGGTTTTTAAAGAAGCCAAAAGTC
TCACTGCACAAGTCGCCTTCACATCGGCAAGCCTGAATCAAACAATTTAGTAATCTAAATTGACGAAATGTTTCCAGCA
AAACCAAACGTCAACGAGAACTCTGTTGAGCGCACAGCCCTATGTCAGGGGCCCACGCCCCCTTTCATTACTTGCTTGG
GGGAACATGACTTGGTCTATCTGCCTCTGAAGCACCTGGGAAAAACAACGGACGGTGATCACCTTTGTCCCGTGTCAAA
GGTAAGCAGACAGAGGAAGACAGAAGCTCCGCAGCTGCCTGTCTGCCTTATTTGGTCACCATCATGGTGATCAAGACT
GACACCAGTGTCATGTGCTTGTCCCTAAAGAGCAATATACCCTTTACAACTGCTAGCCACAGGCAAACAGGCTCTGGCC
AGCCTTGTAAGGTATCCTTGTGCATATGACCTCTGCACACTGTAAGCTCTGGGGGAATGCACGGATGTGAGGACATAGG
TGTGACCTTCCTGATAGCTGGGGGGGAAAAGTTCTGTGGTCCCATGACTAGTGCACTTCCGGTGCTGGGGCTTGGTCCC
TTCACCCCCTACCCCTACCCTAGGCTCCGTGATATTTTGAAGTGAACAGGGGGTAAAGGGCAGACAGAAAGCATCTCTG
GGATTGCTGGCCTCAGGAAGGGCGTGAGGCTTCATAAGCTCCCATGAGAGATGTCCATCTTTATCTGCAGGAGAGGCTG
GAAGCTAAATTTGGTAAGTCCTTTGGTGATCAACAGCAGTATGGAAGTGTAAGCTGAATAAATCCTTTCCTCCCCAACT
TGCTTCTTGGTCATGATGTTTGTGCAGGAATAAAAACCCTGACTAAGACAATCTGTAATGGGCACCTGAAGTTGTCTTC
TGGTGTGTCTGAAGACAGGGACAGTTTACCCACATACATGAAATAAATAAATAAACAAACAAACAAACAAACAAACA
AATAAATAAATCTTTAAAAAGAGAGAGAGAATTCATTTGAACCCCTGTTTTTTGAGCGATGAGCACATTTTGTAACACC
TGTAAGTGACACCTGTGACTTCTGCTTCAAGGCTATGCGACCCTTGCACACTGCTGGACACTGCCAGCTCTGGACCGTT
CAGATCATTGGCACCGACTGTCCCCAGCATGGCTGCACTTTTGTATCTCCAGCGACATGGCCCAGAATGGACTCTGGCT
CAGTGTGGGCTGAGCCTGACATTCTCAAGCAGGACCTGCAGGAGGCATTGGCTCAAGTCAAGACCAGACCTAGGGCCA
AGGGTCTTGGCAGAGCCTTGACAGCTCATTCATAGGAAGTCTCCCACAAGGTACTCAACACTTAGCCTGACATTTTCCT
TATCAGATAGAGTCTGGGCCCTCCCACATCAAGCAGCAATCAAGAAAATGCTCCACAGACTTGTCCACAGGCCAGCTG
ATGAAGGCAATTCTCCAGCTGAGAAGCCCTGTCCCTAAGTGTATGTAGGCTTGTGTTAAGTTGTCAATAACTATGACAT
AGCCCAGGCTCAGCCTCCAACTCACATGCCCCCTGCCTCAGCTTCCCAGGAATCCCTCAGATTCCCAGAGTAAGCCATC
ATGCCCGCTTTATAAACTCTACGCCATTGCAATCCACCACTAATGGCTATCATGAAACTTAAACACATGAGTTTTTGCTT
TGTGCGTTGACAAAGCAATCTCTCAGGAACCATCTTTTATGTTCTTTTGAGACAGGGCCACTTTTTGTAGCCCTAGTGGT
CTGGAATTCTCTGTATAGACCAGGCTGGCCTCAAATTCATGGAGATCCCTCCTGCGTCTCCCTTCTAAGTTCTGGGATTA
GAAGCAAATGACACTGGCTCTCAGAGTCTTTCTTTTTTCATGTACGTGAATACACTGTCTCTGTCTTCAGACACACCAGA
AGAGGGCATCAGATCCCATTACAGATGGCTGTGAGCCACCATGTAGTTACTGGGAATTGAACTCAGGACCCCTGGAAG
AGCGGTCAGTGCTCTTAACTCCTGAGCCCCTCAGAGTCTTTCTTAAGCCCTTTCCAAACACAACCTCAACCAGCTATGCC
ACCCTCCTCTGACCTCAGTGTATAATGGCTGCTCCTAGTACTTCCCCCTTGCCTGACCATCTATCTTCCTGATGAGGCCC
TGTGCACATTAGGATGCCTGGCTGGCGGGGGACTACCTCCTGCCTACCACCGTTCCTGTAGGTCACTGCTCACTAACCA
CCTGTCTTCTCCTTTCTGCTTATTTACTCAGGGATTTGATTTTAGTGTCACTTCTATGGTTCTATTGGTTAGGGCTGACAT
ATGTCGCACCCACCCCTCCTTCAGTCTTGAGTATTGAACCTAGGCCTTATGCATACTAGGCAAACACTCTACCACTGAG
CTATGTCTGTGGCTGTAACACACACACACACACACACACACACACACACACACACACACGCACACGGACACACGCACA
TGCACACACACATTTTACAGCAGCTTTATTTATAGTTGCCTGAACTTGGAGACAATACAGATGTCCTTCACTGGGTGAA
TGGATAAACACACTGGTCCATTCAAACAGTGGAACGTTGCTAAGCCCTAGAAAGAACCGAGCTACTGAGCCATGAAAA
GATTCAAAGCAGATGTAAATGATTAATGCCAAATGAAAGAGGCCAGTGTGGGTCTGGCAAGATGGCTCAGTGGGTAAA
GGCCCGTGCTGCCAAACCTGCCCACCTGAGTTAAGATGCCTGGAACCCACAAGGAAGGAGAAAGGCACACTCTATAGG
CTGCCCTCTGACTTCCATGCACCCGCCCACCTACCCAACCACACACAGGTGAATGTAATTTCTGAAATTTAGAAGCCGT
GGTGAAAAGGACGCAAGCGATGCTTCCAACGCTGACACCAGCTCAGTGACAAGGTCAGGAGTCTACGGGCAAAAGGA
TTACGGTTCCACAGGGACTGTTCAGGGCTGCAACCCTACTGCGTTTGATACTATGGAACTGGATCCATGACAGTTTACA
CTGCCCAAACCAATAGAATGACAACCCCAAAGTGGCCCCTGGTGACAACTGCAGGGCTTTATGATACTGCTGTGGTGA
CATGGGTTCAAGCCTGGGGTGGGGATGCAAGCCATTAATTCCAGCATTTGAGAGGCAGACGGATCTCTGAGCTCAAGG
ACTCTATGAGTTCTGCTCCAGAACAGAAAGGGGGGGGGGGGTGTCTCTAGGGCATATGTGAGGGGCATGAAGGAACTA
AATCCCATGCTTTCAGTTCAGTTTTTCTGTAAACTGAAAACGACTCTAAAACATCTTCTAATTGTTTTTAAAGCCTCCTG
TAGAGGGTTAGGAATGGGGAATTCCTTTGACAGAGTACTAGCACAGCACAACACTGGTGAGGCCCCAAGGGCCACTCC
TAGCACCCTGTAAAACTAGGCCATGTTGCCACACTCCTGTAATACCAGTACCCCAGAGGTACTGGCAGGAAGATGTGA
AGTTCAAGGTTATCCTAAGCTATGTAACAAATTCCTGGCCAGCCTGGGGTATATGAGACCTTGTCTCAAAAATGCAAAG
CAAAGAAGTCCCAAGCTGCCAAACCCCTCCTCCCAAACTGCAAACAGAGCTGGTCTTGGTGGCTCAGATTTGCAATCTC
TGCTGTTGAGGGTCCAGGCCAACTTGGGCTACATAGTGAGATCAAAGGCAACGTGAGCTAAATACTCCGTCTCCCCAA
AAAAAACAAAAAGAAACAATTCCTAATAACAAAACCAAACAACAATATGAACTAACCAGTACCCCAGAGCTCTTTACT
CTAGCTGCATATGTATCAAAAGACGGCCTAGTCGGCCATCACTGCAAAGAGAGGCCCATTGAACTTGCCAACTTTAGAT
GCCCCAGTACAGGGGAACACCAGGGCCAAAAAGGGGGAGTGGGTGGGTAGGGGATTGAGGGGGGTGGATATGGGGG
ACCTATGGGATAGCATTGAAAATGTAAACGAGGAAAATACCTAATAAAAAAAATTAAAAAAAAACAAAACCATATGA



   

TTTTTATCTGAGAGTTAGCTCCTAACAGTTCTCTGGGTTTGTAATTTGATATTAAGGGTTATCTTTTTTTTTTTTTTTTAAA
TATTTATTTATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCGTCAGATCTTATTACAGA
TGGTTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCGGGACCTTTGGAAGAGCAGTCAGTGCTCTTAACCTCTGAG
CCATCTCTCCAGCCCCAAGGGTTATCTTTTTTGATTTGAGTTTCGGTGCTGGGTTGAACTCAGGTCTTGGTGCGTACTGC
TACCACTAAGGTCGGGGACTCCAAGTATGAAGATGTTCTGCAAGCCTATTTGTCTTCAATCCCCATCCATAGCTCCCCG
CCCCAACTCCTTTACAACCTCTACCCACCTGCGTTTCTTTTATTCTAACCTATCTCCATTTTCTGCTACCAATTCAAATAA
ACTGTCTCCTTCCATCCAAAAATGCAACCCCAGGCCTACGAGGATTCCCATTTTGTTTCTGGTGCTGAGCTGCCCTTAAG
GTGGTTATCTGCAGTAGTCTACCCTGCCCTGGCTTCAGCAGGAGCGCTAGGACACTGGTCTTCCTTTCCTCTCAGTCGTC
TGCCTGCCCTAGGCTCCTCAAGACACCTACAGCTCCTTCCAGACAAGAGTGCGGCAAGGTCTTGGTCTAGGCTAGGCTC
CAAGATGAGTTGAGGTCTCACAGTGCGGTTCGCTCTGCCCGTCCTGAACTGCCACCCCTATTTTCTATCCCTGGACACA
GATGAAGATGTCCATTTCGCTACTTGGTAGCACTACTCCTCTAATCTCCCCCCCCAAGGCAGTTGAGGGGCGCCAACAC
GGCGGTAGGGACAGGAGGTGGCCGGACGACAGCTGGGTGGGCGGCCCTGACCTTCCTGCAATCAATGAGGCGGGGCC
GGCCGCGCGGAGCCGGGGCGGTGCTGGAGCCCACCGCCGCCGGCGGTCCCGGCAGCTATAAAGCGGTGGCGCGGGGC
TCAGGCTGAAGTTGCAGCATTTGTCACACCCAGAGCCCGACCATGGAGCCTCCGCTGCCCACGCCGATGCTACTGCTGT
TGCTGCTGCTGCTCTCCAGTTCCGCCGCGCTCCCTGCACCTCCCAGGTGAGCAGGGTTGGGAATCCGTTTCATCCCGGCC
ACGCCCACACTTCAATTTCTGACCCTTATGGCTTCACCCCTCCCCAGGACCCCAAGACACTCAGACGGAATGTTCACCA
GCGAGCTCAGCCGCTTGCAGGACAGTGCCAGGCTGCAGCGCCTGCTGCAGGGTCTGGTGGGGAAGCGCAGGTGAGCCC
GCGCTAGGTAGAATTTTCCAGACTGGCTAGTATGGGACAGGCCCGCCACATCCCTGTACACCACTAATTCTACTTTGGG
CGTGGGGGTGGGGGTGGGGTCAGCGAGCAGGACACAGAAAATATCCCAGAGAACAGCCTGGCCCGGTCCAAGCCCTT
AGAGGACCAGCTCTGCTTGCTGTGGTCGAACACTCAGACCCTACAGGACTGGTGAGTTTTCCATCCTCAGCTGGATTCC
TAAAGTGCCCCAGCCAGGTGGGTACCCGCACTCTGATGGTCACTCACTAGTCCCCTCTCCTTCCACAGGCTTCTGCCCA
GGCTGTCCCTGGATGGGTCCCTGTCTCTCTGGCTGCCTCCTGGACCAAGGTCTGCTGTTGATCGTTCAGAGTGGACTGAA
ACAACCAGGCCACCCAGATGAGGGAGGAAGAGTCTCTAGGACCCTGGCTGGAGTAGGGATTGGTTGTCCTTGGCATCA
ATAAAAAAGGAATTTAGACCCTGGTCTTTTAGCTCATGGTGTGTGATGTCTGATAAAATGAAGGCCGCCTCTGCTCCGA
GAGCCTGGAAGGCGTGGACAGATCCAGCCATCTCATTCAGTGGCTAGGACCACACCCAGCTGCCCTTTGAACCCAAGA
AGCCAGCTAGGACATTTCTTATCTCTGGCATCAGCTGAACCCCTCTTTTCCCAGCTGAATTCCCTAGAGTGCCACCTTGC
CCTGTGGTCCATTTAGCAAAATTTCTAGGGATCAGGGACTCCCCACCCTGGTCCAGCCATGTGGCCAGGGTAAATGAAG
TGGTGAGGAGGAGGCTCAGGCGGGGTCATAGGGGTCCGCTTATGAGTGGGAGGACCTGAGTACATCCTGGCTCTAACA
TGTCTAGGCCTGAGGCCTGACGGTGATGTCATCTCCCAGTAGGCAGCTGTAGGACCAGTGAAGGGTTGTGAGACAGTG
CTCAGTCTTTGCAGAGGCTTGGAGCCTCGGGAAGGTTTTCAGACACCTAAAGCAGCCAGCCCTGCAAAGGCCCACAGT
AGTGAGAGCTGTGCAGGCCCTTTCAACAGAACACCCCCTACGACCCTCCTGATCCCACCCAGGGCCTTCTTCCTATCTC
TGAGAGCTTACAGGCAAAAGGAGAGGAAGCATATCTAATGGAGGCCTGGGCTGTGTCCTCACCAGGATTCCTGTCTTC
CATCAGATACTGGCTCCCCAAACCCCAGCTCCTAGCTGTGGCTGAAAGGTTATATCTGCATCCTAACACCAACCAAGGC
TCTGCCAGGCCCTACCCTGGGGGAACTGCTGTGTTTCTCATACAGCAGGAGCATACTGGGACACAGCCATTTCCCTTGG
GAGTGGACGAGGGAAGGGAAGGGAGACGACATGACATAGCTCCAGGGATTTTGCTAGAGAACACTGAGGAGAAAGAG
ACAAGATGAGGGACACCCCAATGAGGGCTACAGTAGACCCAATGGCTCAGCCTGTTCTTGCTCCCAGCTCCCCACAGC
CCTGCCCCCATTCCCCACAGCCCTGCCCCAGCTCTCCATAGCCCTGCCCCAGCTCCCCACAGCCCTGCCCCAGCTCCCCA
GACCCATGGTTCCATCCCACAGGCCTGCTTCAGCCCCCAGCCCTGACTCAGCTCCCTACAGCCCTGCCCCAGTTCCCCA
CAGCCCTGCCCCAGCTCTCCATAGCCCTGCCCCAGCTCTCCATAGCCCTGCCCCAGCTCCCCATAGCCCTGCCCCAGCTC
CCCAGACCCATGGTTCCATCCCACAGGCCTGCTTCAGCCCCCAGCCCTGACTCAGCCTCCTTAGATCTATGGCCCCAGA
GCCTTGCCCTGGCTCCCCACACCTATTCTCCACTCCTCCTTGTTCTCAAGCTTCATACACCTTATGTGTAGTTCCCGTGGG
TTGAGTCTCCAGCTAACTTCCTGGAAGTCCAGGCCGAAATATGACCTCATGTCCCCTGTTAGTGCCGGCCAGCGGGAGT
CCCCTTGATAGAGGCCATCTGTAAAGGGTCATAAAATGAGGCGGTGCCTGGCAGGGGCGAAGGTCGCCAAGGCAGGA
ATTGTACCAGCCCTGGAACCAAGCAAGCTGGATCCTTCTTCCAGGTGACAGCTGCCGCCATGGGGGCTCCGGCCCTCCT
GTGGCCTTCCCTGCTGTTGCCATGGCTCACAGTGCTGTTTGGCCAACCTCCGGGGACCTTGGCCCAGACCCAGGGTATG
TGTCGGGCAGGGGCAGGACAGGTGGGTGGCAGAGCTCTGATGAGGAACCAACTTCTTCTTTCCAACTTTCTAGTCTGCT
CTGTGAACCAGACCATATTTAGAGTCGAGGAGAACACCACTGTTTCTGAGCCACTGGTGAACATTTTTGTCCCAGACGG
CCTGCACGTGACCTTGGGACCCTTGTCCACTCCTTATGCCTTTAGGATCGAAGGAAAAGATCTGTTTCTCAACGTGACTC
CAGATTATGAGGTACAGTCTGTAGGCTGGATGGAATGTGCCTTCATGGAGACATACATGGGCGGGCCTCCTAACCTGG
GGAAGATTCAGGGAAGGAGGGGCTGAGGGTTCTCTATCCCCCTGAGTGAGGAACCCTTCAGGCCCTGTGGTCGGTTGG
TTGGTACTGAGGGGGAGGGCCGTAGGGGACAAAGCTGCCAAATGCCCCCCCCCACACACCCAGGATTTCCCACAGATG
ACTGGGGCGCTGGAGCGGTACCTGCTCTCCTAGCCGTACTCTCCCGTTCTAGAGCAGCATAGCTCCTTATGTGGCAAGT
GACTCATAGGGCCCCTGGCTTCATCCTTAGGAAAACTCATTGCTCCAGGCAGATGTGGAGTGTAAGAGAGGAGATGCG
GTGGTAAGTTAACCCCAGTACCTGATCACCTCTGCCTTCTGTCAGAGTACCCCAAGGCCATTCCCCCATGACCTCAGCT
CTCTCCTGGCCACTCCCACGCTTGCTTCTTTCAGCCTAGACTTCCCTGAGCTCCAGACTCAAAGTCAGCTAACTTAGAGC
TGTGGATTAAGTCAATACCCTGAGGCCCTAAGTCTGCCTCTCATCCCTCACCTGCCAGCCACTTAGGCCCCTTTTGAGGT
CACCCCACCCCAGGTACATTGTTGGGATTGTCGGTTGTGCCTCAGTTAGAGTCAGCCCTACTCTTCCTACCTCTAGTCCC
ACGGGGCCTTGGGCAGCAGGTCTCCTTTCTGACCCTGCCGCAGATCCATTTGCTCTCCGTGCCCTTGGTCCTTCTCTATT
CCTTCCCCCACATAGTGAATCCCTAGAGAGTCATAACCACAACCCCAGACAGCCTCACACAGAAACTTCTACGTTTCTT



   

ACCGGACTCCAAAGCTAAATGCACAGGTGGGTGGGTGAGGCAGGCTAGGGCATGCAGACACTGATCTGGTATGCAAAT
TCATTTTGATGCTTAACCCTCCTACGTTATGCTGCCCCGCTACCCTATCCCATACATCGTATCCCTCAGCCTCCACCACA
AGCCTTTTACTAAAGGAAGCTCGAAGAAATAACAGGCCCCACATAATTTCTGCTTCACCATGAGCAACTCTCACACCCT
GCACTCCTACCTGGCTCCATGACATGTTACCACACACATCTTGGGCCACGTCTCTAATAGGTAGTAATATTAAAAAAAC
AAAACAAGACAAAACTTATTTTTTTTTTTTGGTATAGTTCAGTGGTAGAGTATCTGCCTAGTATGATTTGAAGCCCTGGG
CTCCACCTTCAACACATGAATATAATTCACACACATACACAGACATACAGATACACAGAGAGACAGAGACAGAAACAG
GAAGACAGAGAGAGGCATGGACTTGGTATCTGTCACACCTGAGAAGAACAGCTTTCTCTCTGTCCTCCAGCACCTGGCT
GTGTTCGTTTCTCCCTGGGTCTCAGGAAGGGTTCTCTCATGGAATAAAGCTGTTTGGTTTTAACCTAAAGGCCCCTTTCT
CTGATCTTCTCTTGGAGACCTGTTTCTGAAGCCGCGAGAGGCTGTTTTTCTCCCTTCGATGCGTTGCTGGTTGTGGCCCT
GGGATTGTCATCATTTCTCTTCAGCCCACCCACCACACACATGTGGCCACACTCTAAAACTTGTTTTTACAGTCTACGTT
CCTCCTAGAACAGTAGCTCACAGGCCACCACATTATTGCTGCCATCAGAGCTGTGGAATGAAAGGGAAAGAATGACTG
ACTGACTGAATGAATAAGATAAGAATAATGAAACAGATAAGAAAAGGAATGAATGAATGATGGGTCATCAGAGCATT
GCTGACTTTGGTGACTTTGCTGCAGGTGGTACGCCTGGAGGTGTTTGTGGCTGTCCTGGATATCAATGACAATGCGCCA
AAATTCTCCTTTGAAATCAAGACATTTAATGTATCGGAGGTGAGCCCAGTCGGAACCAGTGCTGTCTTGAGCATGGAGA
GGCAGGGGGACACAGGGTGTCTGCAGGGGGACACAGGGTGTCTGCAGGGGGACACAGGGTGTCTGCGGGACCACATC
GGGAAGATCTATATACAGAAACCACAGCATGGCTGGACCAACCTCCTCTTCTCCATTCCCAGGACACCAAAGTGAATA
CAACCGTCATCCCTGAGACACAGCTGAAGGCTACAGATGCTGACATAAATGACATCCTAGTCTACACTCTGCAGGAAG
TGACCCCCGTCAGTGCTTCCCCAGCCCCACTCATTATTGACAACCCTCACTCTTTCTGATGCCTTCAGGCCTCAGTTTCT
CCACCTTCCAGAGTCCCACCTCCTTCCCCTCCACAGAATGCCAGCAAGTTCTTCTCCCTGGAGGGCGTAAACTACCCTG
CTCTGAAGTTGGACCAGACCCTGGATTACTTCAAGAATCAGAACATGACCTTCATGCTGCTGGCACGGGTAAGTGGATC
ACATCTTCCTAAGTCCTGGGTGTTCTAGGTCCTGTCCAAGCTGGGCCTGACCTATCAGGGGCTGGCTGTCACTACAGGA
TACTTGGGAGGAAAATGTAGAGCCCAGCCACACGGCCACTGCCACCCTGGTCTTGAACACGCTGCCAGCTGACCTACG
GACCCCCTGGTTCCTGCCATGCTCCTTCACAGATGGCTATGTCTGCATTCATGCCCAATACAGTGCGGTTGTCCCCACGG
GACACAAACTGGTAATGGGGAGAAAGGAGGCCCAGGCCCAGGGTCAGACTTGAATCTAGAGCCAAGTCAGAAAACGT
TCAGGGAAGGGATCCAGCCATGGCCCTGTGCTTCTGGAGAGGCTGGCAGACAGTTCTGTGATTTAAGAAACAAACATG
AACAATCAATCAATCGATCGATCAATTAATCATCAATCAATCATTAACTATCCCTCCTGGGGGTGGGGCAAAAATCAGT
GAGGAGTGTGGATCCTGTTATGTAAGCTGGGATGTGAAGACTTCAGGAGCAGGGCTGATGCTAATAAGGGACTGCTAA
GTCCTTGTCTAGATGACAGTCTCCTCTGAGGCCAGCAGTGCCACTGGGCAGGGTGGCCCGCCAAGGCCACCACAGCCTC
CACTGTGCAGAGGGGCATACACTGAAGCTGCAAGCCTTCCTTCATAAGTTCTTGTTGCCACTGAGTCCTTCTGTGGCCG
CAGCTCTGTCCCAAGCAGGCACTGCCCCTCCCTCCAGGCTCCAACTCACGTTTCAGATCTTGAGGGGCAACAAGAGAGT
AAGAGCGGGGGCTCTGAAACCTCAAGATGTCCCTATCCCTACAGCCGTCCCCCCTCATCATGAGTCCTGGTCCCATCTA
TGCTGTGGACGGAGATCAGGCCATTAACCAGTCTATCATCTACAGCATTATAGCGGGTAAGTGAGGGCTTAGCTCCACA
GCACCTGGAGCCCACAACAGAGGGACCAGACACCAAACTCCACCCCCAAATTCTTCCAGGAAACACAGATGGCACATT
CATCATCAACGCACACGATGGCAACCTCACAATGACCAAAAGTATCCCGAGCCCCATGAAGTTCACCCTTCTGATCAG
GGTGGGTACCGGTACTGGATGATGGATGGGTCTCCTGTGTCCCTAGCTGTGTCCCCAGCTGTGTCCCCTGCTGTGTTCCC
AGTTGTAGCTCCATTAAATCCTGCTTCCCCTGACTCCTCAGGCTGATCAGGAAGACATGGCTCAATACTCAGTGACCCA
GGCCATCGTGGAGGCTCGCAGTGTCACTGGAAACCCACTCCAGTTCTCCCAGAGCCTGTACTATGGCACAGTGGTACTG
GGATCTGAGGCTGGCACAGCAGTGAAGGACAAGACCTTCCCTTCGGAGATCCTGAGGATCCAGGCTCAGTACCCAGGC
TTCCCGGTATGCAGTCCCCCCCCCCTGTTCACCTAGGAACCCTATAAGTATACCTGGACCCTCTGGCCTCCTCTCTCTGT
CCAGGCTGCTTGGGGTGGGCAGTAGGGCACCAGGCCTATGTCTTACTGTAGTGCCTCATCTAGGACCTCAACTCAGCTG
TCACATATCGAGTCACCAACTCCTCAGAATTCATGATGAATAAGGATATCATGCTGACTGCTGTGCCTATGGAGGAAGC
AAGAACCATCCGTGTAGAGGTGGAGTGGGGATAAGGGGACCAAAGGTGTGGGGGTAAAGAGGGACCCAAGAGGAAC
AAGCCCCTTTCCTGACCCAGGTAGAAGCTAGCAATACTGTGACTAAGGACACAGCCACCGCTGTTGTTGAGATCCAGGT
GTCAGAGCGAGAACTGCCCTCCACAGGTGAGCCCCCAGGGCCTCCCAAGCAGGGTGGCTCCCCCTCTGGGACAGGCAT
ATCTGGGGACAGAGGCAAACCCAAGTTTTGTACATGCCACCACCAGAGTTCCCCACACCCCCAGAAGCTGGAGGAACG
ACTGGGCCTTCAAGTAACACCACTATGGAAGCCCCCTTGACCTCTGGGACCTCTCAAAGACCTGCCACCACCAGCTCTG
GGGGAAGTGTTGGCCCATTCCCACCTGGTGGCACAACTCTAAGACCACCCACCCCTGCCTCATCCATACCTGGGGGGTC
CCCTACTCTTGGAACCAGCACCTCTCCCCAGACAACCACTCCTGGTGGGGACTCAGCACAGACCCCCAAACCAGGAAC
CTCTCATCCAACAGCCCCTACTTCCAGAACAAGTACCTCCCTCATGACAACCTCATCCAGAAGTGACTCAACACAGACC
CCCAAGCCAGGAACCTCTCAGCCAATGGTCCCCATTCCAGGGGCCAGCACCTCTTCTCAGCCAGCCACACCTAGTGGCA
GCTCACCACAGACCCCCAAGCCAGGAACCTCTCAGTCAACAGCCACTGGGCCCATCTCAGGTAGTCCAACACATTGCC
CTGGATTCACTGTCAGTCTTAACTCAGCCAAGGGCTATAGGATGTGCTCTAGAAAAGGGTCCACCCAGGCTAGCCTGGC
CTGGCCATAATGACCACCTCCAAGGAGTCTGTGTCTGGCTCTAGACAGATGGCCCCAAGAGGTCAGAATGGGGGTGAA
CTGAAGAAGGTATAGGGATGCAGAAGCAGATTTTAGAGCCAGTGAGTTCTATAATTCCCAGGACAATCTGTATTTAGG
GTCTTAGGTTAAGTAAGAGCACTACTCGAGAAACAAGATAAAAATGACTGTTGTGCTAACAAATCCCTTTAGTCACAAC
ACTAGGGAGATAATGAAAGGCAAATCTCTGTGAGTTCAGCCCAGTCTGGTCCTGGTCCAGCCTGATCTATGTAGGAATT
TCAGTCCAGCCACAGCCAGAGAGAGAGAGAGAGAGAGAGAACATGTCTAAAAGCAATCATGGCTGCATATAGTGATA
CATGCCTGTGATTCTGGAGATACTTAGGTTCTTAGATACTTATGTTGCCTAGGCAACATACTGAGGCAATGCTGCTAAA
CACAAAACAAAAACAAAAACAAAAACCAAAAATCTATCCAGGGCTGGGAGATGACAATGACGCTCTTGGTATTTGCCT



   

TCTAGCATGATGACCTGAATTTGGTCATCACCTTACACAGCTGGGTGTGAGGATACGCCCTTACAACTTCAGAGTTGGG
GAGTCAGAGACAGGAAACCCCGGGAAGCTCATAACACAGATAGTTTAGCCAGCTACAAGGCCAGCTGTAGGCCAGTG
AGAGACCCCAACTTACAAAGTAATGTGGAGACTGGCAAGATGGCTCAGCATCTTGCCTGACAACCTAAGTTAGATCCC
TGGTTTCCACACATGCAGAAAACTGACTTCTGCCAAGTTTTCCTCTGAGCACAACATGCACTGTGACATGCAGCACCAA
CACAAATACATACACTACATAGTAAACTTTACACGCGCACACACGCACACACACACACACACACACACACACACACAC
ACACACGAGGTTCCCCCTGAAAGGTCTTTGTATTGGTCACTAAGCTGTATCCACTAAACCTTTGAGTGAACATGGTCAC
AAGGGGCCAGGCATGGCTAGCTGTCGCATTGGAACGAGGCAGCCACTTTGGCAAGTGTCATTGAGACCTTAGACTTGC
TCTGGTCTAAGTATAATATGTATTCAAAGTTGAACTTGAAGCCACATAAGACAAAGTTCACTACAGCTGCTTACAGTGT
GCCCTTGAAGACCACCCCGGTGAATCAGAGGCTAGTAGTCATGTTACAATGGTATCCCCAGGCAGGCTTCCTAGTGGAG
TTGGTAGCACCCATTCTCAGAACCGCAACTCCAGATGGTGGGCCAGGAGAGGCCTGCCTTGTTTCTATGGTACCTCGGC
CTGGCCCAGGTTGGGAAGGGACGTTTTTGGGAGTGTTCCAACAGTAAGTGGCCATGTTCTCTTGCACACCAGGAGCAGG
CGAGCAGGGTGATGGCCAGAGATTTTCCACGGTGGACATGGCAGTGTTGGGCGGGGTGCTAGGTGCACTGCTGTTGCT
GGCCCTCATCTGCTTGGTCATCCTCGTCCATAAGCACTACCGACATCGGCTCGCTTGTTGCTCTGGGAAGGCTTCGGTAA
GGGGACTAACTCAGGGCTGAGGAGTCACAGAAAAGGGACATGGAGGGATGCATGGGAACGGCTGGGGGAAACAGGGT
TTTACTAGGGAAGGAAATGGAGGTAGGCTAGGATGGGTGTTCTGAGACCAAGGGGGATGGGGAAGAGAGTGGGAGCC
AAGCGGTGGAAGGAGGGTTCAGAAGGCACTCCATCGTGGGAGTCATTCATGGCTGCTGATGCCTTTGTCTTTACTCCAC
CCTTAGGAGCCACAGCCAAGTGGCTATGACAACCTGACCTTCCTCCCAGACCACAAGGCCAAGTGGTCGCCCACCCCC
AACCGGAAGCCAGAGCCGAGCCCCAAGCTTGCCCAGCCGCCCCTCCGGCCTCCTAGCCCCATGTCCTCCAGTCCTACGC
CCCCCAGCTCCACACCTCCTAGCCCTCAGCCCAAAGCTTCCGGGTCTCCTAAGACAGTCCAGGCTGGGGACAGCCCTTC
AGCCGTGAGGTCTATCCTGACTAAGGAGCGGCGGCCGGAGGGGGAGGGCGGCTACAAGGCTGTGTGGTTCGGCAAGG
ACATCGGGGCAGAGGCTGACGTGGTGGTCCTCAACGAGCCCACCGCCGATGTGGACAGCGCCAGTGCCTCGGGAAGTG
AGGG 
 
Selection Cassette: 
 
GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTG
GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC
TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA
GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA
GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACA
ACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC
ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT
ACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG
TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC
GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGG
TGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTT
GCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG
GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC
TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG
ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGA
ACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC
GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG
TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATG
AATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT
CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATC
AAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGA
TGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG
AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAG
GCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA
ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGT
CTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGG
CAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT
GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA



   

CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC
GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATC
CCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCT
TTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA
TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTA
CCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTG
GCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT
TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCG
GGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTG
CCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATG
GCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC
GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT
GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA
ATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGG
ATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCA
ACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTC
TGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA
AATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCATTTAAT 
 
Targeted Locus: 
 
GATCCCATTACAGATGGCTGTGAGCCACCATGTAGTTACTGGGAATTGAACTCAGGACCCCTGGAAGAGCGGTCAGTG
CTCTTAACTCCTGAGCCCCTCAGAGTCTTTCTTAAGCCCTTTCCAAACACAACCTCAACCAGCTATGCCACCCTCCTCTG
ACCTCAGTGTATAATGGCTGCTCCTAGTACTTCCCCCTTGCCTGACCATCTATCTTCCTGATGAGGCCCTGTGCACATTA
GGATGCCTGGCTGGCGGGGGACTACCTCCTGCCTACCACCGTTCCTGTAGGTCACTGCTCACTAACCACCTGTCTTCTCC
TTTCTGCTTATTTACTCAGGGATTTGATTTTAGTGTCACTTCTATGGTTCTATTGGTTAGGGCTGACATATGTCGCACCCA
CCCCTCCTTCAGTCTTGAGTATTGAACCTAGGCCTTATGCATACTAGGCAAACACTCTACCACTGAGCTATGTCTGTGGC
TGTAACACACACACACACACACACACACACACACACACACACACACGCACACGGACACACGCACATGCACACACACA
TTTTACAGCAGCTTTATTTATAGTTGCCTGAACTTGGAGACAATACAGATGTCCTTCACTGGGTGAATGGATAAACACA
CTGGTCCATTCAAACAGTGGAACCGTTGCTAAGCCCTAGAAAGAACCGAGCTACTGAGCCCATGAAAAGATTCAAAGC
AGATGTAAATGATTAATGCCAAATGAAAGAGGCCAGTGTGGGTCTGGCAAGATGGCTCAGTGGGTAAAGGCCCGTGCT
GCCAAACCTGCCCACCTGAGTTAAGATGCCTGGAACCCACAAGGAAGGAGAAAGGCACACTCTATAGGCTGCCCTCTG
ACTTCCATGCACCCGCCCACCTACCCAACCACACACAGGTGAATGTAATTTCTGAAATTTAGAAGCCGTGGTGAAAAG
GACGCAAGCGATGCTTCCAACGCTGACACCAGCTCAGTGACAAGGTCAGGAGTCTACGGGCAAAAGGATTACGGTTCC
ACAGGGACTGTTCAGGGCTGCAACCCTACTGCGTTTGATACTATGGAACTGGATCCATGACAGTTTACACTGCCCAAAC
CAATAGAATGACAACCCCAAAGTGGCCCCTGGTGACAACTGCAGGGCTTTATGATACTGCTGTGGTGACATGGGTTCA
AGCCTGGGGTGGGGATGCAAGCCATTAATTCCAGCATTTGAGAGGCAGACGGATCTCTGAGCTCAAGGACTCTATGAG
TTCTGCTCCAGAACAGAAAGGGGGGGGGGGGTGTCTCTAGGGCATATGTGAGGGGCATGAAGGAACTAAATCCCATGC
TTTCAGTTCAGTTTTTCTGTAAACTGAAAACGACTCTAAAACATCTTCTAATTGTTTTTAAAGCCTCCTGTAGAGGGTTA
GGAATGGGGAATTCCTTTGACAGAGTACTAGCACAGCACAACACTGGTGAGGCCCCAAGGGCCACTCCTAGCACCCTG
TAAAACTAGGCCATGTTGCCACACTCCTGTAATACCAGTACCCCAGAGGTACTGGCAGGAAGATGTGAAGTTCAAGGT
TATCCTAAGCTATGTAACAAATTCCTGGCCAGCCTGGGGTATATGAGACCTTGTCTCAAAAATGCAAAGCAAAGAAGTC
CCAAGCTGCCAAACCCCTCCTCCCAAACTGCAAACAGAGCTGGTCTTGGTGGCTCAGATTTGCAATCTCTGCTGTTGAG
GGTCCAGGCCAACTTGGGCTACATAGTGAGATCAAAGGCAACGTGAGCTAAATACTCCGTCTCCCCAAAAAAAACAAA



   

AAGAAACAATTCCTAATAACAAAACCAAACAACAATATGAACTAACCAGTACCCCAGAGCTCTTTACTCTAGCTGCAT
ATGTATCAAAAGACGGCCTAGTCGGCCATCACTGCAAAGAGAGGCCCATTGAACTTGCCAACTTTAGATGCCCCAGTA
CAGGGGAACACCAGGGCCAAAAAGGGGGAGTGGGTGGGTAGGGGATTGAGGGGGGTGGGATATGGGGGACCTATGG
GATAGCATTGAAAATGTAAACGAGGAAAATACCTAATAAAAAAAATTAAAAAAAAACAAAACCATATGATTTTTATCT
GAGAGTTAGCTCCTAACAGTTCTCTGGGTTTGTAATTTGATATTAAGGGTTATCTTTTTTTTTTTTTTTTAAATATTTATTT
ATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCGTCAGATCTTATTACAGATGGTTGTG
AGCCACCATGTGGTTGCTGGGAATTGAACTCGGGACCTTTGGAAGAGCAGTCAGTGCTCTTAACCTCTGAGCCATCTCT
CCAGCCCCAAGGGTTATCTTTTTTGATTTGAGTTTCGGTGCTGGGTTGAACTCAGGTCTTGGTGCGTACTGCTACCACTA
AGGTCGGGGACTCCAAGTATGAAGATGTTCTGCAAGCCTATTTGTCTTCAATCCCCATCCATAGCTCCCCGCCCCAACT
CCTTTACAACCTCTACCCACCTGCGTTTCTTTTATTCTAACCTATCTCCATTTTCTGCTACCAATTCAAATAAACTGTCTC
CTTCCATCCAAAAATGCAACCCCAGGCCTACGAGGATTCCCATTTTGTTTCTGGTGCTGAGCTGCCCTTAAGGTGGTTAT
CTGCAGTAGTCTACCCTGCCCTGGCTTCAGCAGGAGCGCTAGGACACTGGTCTTCCTTTCCTCTCAGTCGTCTGCCTGCC
CTAGGCTCCTCAAGACACCTACAGCTCCTTCCAGACAAGAGTGCGGCAAGGTCTTGGTCTAGGCTAGGCTCCAAGATG
AGTTGAGGTCTCACAGTGCGGTTCGCTCTGCCCGGTCCTGAACTGCCACCCCNTATTTTCTATCCCTGGACACAGATGA
AGATGTCCATTTCGCTACTTGGKAGCACTACTCCTCTAATCTCCCCCCCCAAGGCAGTTGAGGGGCGCCAACACGGCGG
TAGGGACAGGAGGTGGCCGGACGACAGCTGGGTGGGCGGCCCTGACCTTCCTGCAATCAATGAGGCGGGGCCGGCCG
CGCGGAGCCGGGGCGGTGCTGGAGCCCACCGCCGCCGGCGGTCCCGGCAGCTATAAAGCGGTGGCGCGGGGCTCAGG
CTGAAGTTGCAGCATTTGTCACACCCAGAGCCCGACCATGGAGCCTCCGCTGCCCACGCCGATGCTACTGCTGTTGCTG
CTGCTGCTCTCCAGTTCCGCCGCGCTCCCTGCACCTCCCAGGTGAGCAGGGTTGGGAATCCGTTTCATCCCGGCCACGC
CCACACTTCAATTTCTGACCCTTATGGCTTCACCCCTCCCCAGGACCCCAAGACACTCAGACGGAATGTTCACCAGCGA
GCTCAGCCGCTTGCAGGACAGTGCCAGGCTGCAGCGCCTGCTGCAGGGTCTGGTGGGGAAGCGCAGGTGAGCCCGCGC
TAGGTAGAATTTTCCAGACTGGCTAGTATGGGACAGGCCCGCCACATCCCTGTACACCACTAATTCTACTTTGGGCGTG
GGGGTGGGGGTGGGGTCAGCGAGCAGGACACAGAAAATATCCCAGAGAACAGCCTGGCCCGGTCCAAGCCCTTAGAG
GACCAGCTCTGCTTGCTGTGGTCGAACACTCAGACCCTACAGGACTGGTGAGTTTTCCATCCTCAGCTGGATTCCTAAA
GTGCCCCAGCCAGGTGGGTACCCGCACTCTGATGGTCACTCACTAGTCCCCTCTCCTTCCACAGGCTTCTGCCCAGGCT
GTCCCTGGATGGGTCCCTGTCTCTCTGGCTGCCTCCTGGACCAAGGTCTGCTGTTGATCGTTCAGAGTGGACTGAAACA
ACCAGGCCACCCAGATGAGGGAGGAAGAGTCTCTAGGACCCTGGCTGGAGTAGGGATTGGTTGTCCTTGGCATCAATA
AAAAAGGAATTTAGACCCTGGTCTTTTAGCTCATGGTGTGTGATGTCTGATAAAATGAAGGCCGCCTCTGCTCCGAGAG
CCTGGAAGGCGTGGACAGATCCAGCCATCTCATTCAGTGGCTAGGACCACACCCAGCTGCCCTTTGAACCCAAGAAGC
CAGCTAGGACATTTCTTATCTCTGGCATCAGCTGAACCCCTCTTTTCCCAGCTGAATTCCCTAGAGTGCCACCTTGCCCT
GTGGTCCATTTAGCAAAATTTCTAGGGATCAGGGACTCCCCACCCTGGTCCAGCCATGTGGCCAGGGTAAATGAAGTGG
TGAGGAGGAGGCTCAGGCGGGGTCATAGGGGTCCGCTTATGAGTGGGAGGACCTGAGTACATCCTGGCTCTAACATGT
CTAGGCCTGAGGCCTGACGGTGATGTCATCTCCCAGTAGGCAGCTGTAGGACCAGTGAAGGGTTGTGAGACAGTGCTC
AGTCTTTGCAGAGGCTTGGAGCCTCGGGAAGGTTTTCAGACACCTAAAGCAGCCAGCCCTGCAAAGGCCCACAGTAGT
GAGAGCTGTGCAGGCCCTTTCAACAGAACACCCCCTACGACCCTCCTGATCCCACCCAGGGCCTTCTTCCTATCTCTGA
GAGCTTACAGGCAAAAGGAGAGGAAGCATATCTAATGGAGGCCTGGGCTGTGTCCTCACCAGGATTCCTGTCTTCCATC
AGATACTGGCTCCCCAAACCCCAGCTCCTAGCTGTGGCTGAAAGGTTCTATCTGCATCCTAACACCAACCAAGGCTCTG
CCAGGCCCTACCCTGGGGGAACTGCTGTGTTTCTCATACAGCAGGAGCATACTGGGACACAGCCATTTCCCTTGGGAGT
GGACGAGGGAAGGGAAGGGAGACGACATGACATAGCTCCAGGGATTTTGCTAGAGAACACTGAGGAGAAAGAGACAA
GATGAGGGACACCCCAATGAGGGCTACAGTAGACCCAATGGCTCAGCCTGTTCTTGCTCCCAGCTCCCCACAGCCCTGC
CCCCATTCCCCACAGCCCTGCCCCAGCTCTCCATAGCCCTGCCCCAGCTCCCCACAGCCCTGCCCCAGCTCCCCAGACC
CATGGTTCCATCCCACAGGCCTGCTTCAGCCCCCAGCCCTGACTCAGCTCCCTACAGCCCTGCCCCAGTTCCCCACAGC
CCTGCCCCAGCTCTCCATAGCCCTGCCCCAGCTCTCCATAGCCCTGCCCCAGCTCCCCATAGCCCTGCCCCAGCTCCCCA
GACCCATGGTTCCATCCCACAGGCCTGCTTCAGCCCCCAGCCCTGACTCAGCCTCCTTAGATCTATGGCCCCAGAGCCT
TGCCCTGGCTCCCCACACCTATTCTCCACTCCTCCTTGTTCTCAAGCTTCATACACCTTATGTGTAGTTCCCGTGGGTTGA
GTCTCCAGCTAACTTCCTGGAAGTCCAGGCCGAAATATGACCTCATGTCCCCTGTTAGTGCCGGCCAGCGGGAGTCCCC
TTGATAGAGGCCATCTGTAAAGGGTCATAAAATGAGGCGGTGCCTGGCAGGGGCGAAGGTCGCCAAGGCAGGAATTGT
ACCAGCCCGGCCGCTCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTA
GTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGT
GTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTC
TTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTC
CTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGT
GCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGA
TAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATT
GTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCC
GAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACA
ACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAAT
AGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGG
CACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGC



   

AGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGA
GAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTT
GATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTG
AATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTA
TCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATC
AGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCG
AGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGG
CGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTG
GAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGC
CTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGC
GTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGA
AGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGG
CCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGG
CTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTG
GGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGC
AGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGC
CCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGA
ATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAG
GGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGC
GGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAG
CGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAAT
ACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAG
TGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAAC
TCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGT
GGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGG
ATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGA
TAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGC
GACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCA
GTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTT
ATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACA
CCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCG
CAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGT
ACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACT
TCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAG
GCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATT
CCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCC
GTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTAC
TTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGG
TATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTG
TTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGA
TCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGA
GCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACC
CCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATA
TTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTG
CACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATG
CCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAA
AGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAA
CATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGG
CTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGAT
GCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACC
GCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCT
TTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAAT
AAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAG
GCCGGTACCCAATTCGCCCTATAGGAAAGGAGGCCCAGGCCCAGGGTCAGACTTGAATCTAGAGCCAAGTCAGAAAAC
GTTCAGGGAAGGGATCCAGCCATGGCCCTGTGCTTCTGGAGAGGCTGGCAGACAGTTCTGTGATTTAAGAAACAAACA
TGAACAATCAATCAATCGATCGATCAATTAATCATCAATCAATCATTAACTATCCCTCCTGGGGGTGGGGCAAAAATCA
GTGAGGAGTGTGGATCCTGTTATGTAAGCTGGGATGTGAAGACTTCAGGAGCAGGGCTGATGCTAATAAGGGACTGCT



   

AAGTCCTTGTCTAGATGACAGTCTCCTCTGAGGCCAGCAGTGCCACTGGGCAGGGTGGCCCGCCAAGGCCACACAGCC
TCCACTGTGCAGAGGGGCATACACTGAAGCTGCAAGCCTTCCTTCATAAGTTCTTGTTGCCACTGAGTCCTTCTGTGGCC
GCAGCTCTGTCCCAAGCAGGCACTGCCCCTCCCTCCAGGCTCCAACTCACGTTTCAGATCTTGAGGGGCAACAAGAGAG
TAAGAGCGGGGGCTCTGAAACCTCAAGATGTCCCTATCCCTACAGCCGTCCCCCCTCATCATGAGTCCTGGTCCCATCT
ATGCTGTGGACGGAGATCAGGCCATTAACCAGTCTATCATCTACAGCATTATAGCGGGTAAGTGAGGGCTTAGCTCCAC
AGCACCTGGAGCCCACAACAGAGGGACCAGACACCAAACTCCACCCCCAAATTCTTCCAGGAAACACAGATGGCACAT
TCATCATCAACGCACACGATGGCAACCTCACAATGACCAAAAGTATCCCGAGCCCCATGAAGTTCACCCTTCTGATCAG
GGTGGGTACCGGTACTGGATGATGGATGGGTCTCCTGTGTCCCTAGCTGTGTCCCCAGCTGTGTCCCCTGCTGTGTTCCC
AGTTGTAGCTCCATTAAATCCTGCTTCCCCTGACTCCTCAGGCTGATCAGGAAGACATGGCTCAATACTCAGTGACCCA
GGCCATCGTGGAGGCTCGCAGTGTCACTGGAAACCCACTCCAGTTCTCCCAGAGCCTGTACTATGGCACAGTGGTACTG
GGATCTGAGGCTGGCACAGCAGTGAAGGACAAGACCTTCCTTCGGAGATCCTGAGGATCCAGGCTCAGTACCCAGGCT
TCCCGGTATGCAGTCCCCCCCCCCTGTTCACCTAGGAACCCTATAAGTATACCTGGACCCTCTGGCCTCCTCTCTCTGTC
CAGGCTGCTTGGGGTGGGCAGTAGGGCACCAGGCCTATGTCTTACTGTAGTGCCTCATCTAGGACCTCAACTCAGCTGT
CACATATCGAGTCACCAACTCCTCAGAATTCATGATGAATAAGGATATCATGCTGACTGCTGTGCCTATGGAGGAAGCA
AGAACCATCCGTGTAGAGGTGGAGTGGGGATAAGGGGACCAAAGGTGTGGGGGTAAAGAGGGACCCAAGAGGAACA
AGCCCCTTTCCTGACCCAGGTAGAAGCTAGCAATACTGTGACTAAGGACACAGCCACCGCTGTTGTTGAGATCC 
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