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Genentech ID: UNQ707 Date of Submission:  10.8.04 

Lexicon Contract Name: DNA115 Mutation Type: X  Standard Knock out  

LexVision Name: SEC451N1   Conditional  

Reference accessions:  
ENSMUST00000044231 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS34_________     
    XTarget Vector  DNA __FTV.SEC451.34____________     

  X Targeted ES Cell DNA __1C4____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 13/12 15/17 

Restriction Enzyme for Genomic Digest: EcoRV EcoRV 

Predicted Wild-type Band (kb): 4 kb 9.6 kb 

Predicted Mutant Band (kb): 5.2 kb 12.3 kb 

Probe Size: 138 bp 267 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: SEC451.4 5’ Primer Name: SEC451.5 

3’ Primer Name: SEC451.3 3’ Primer Name: IRES GT 

Predicted Wild-type Band (bp): 504 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 565 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 
SEC451.12  5’ – GCTACATGAGACCCTATCTG 
SEC451.13 5’ – CCTGGAACACCGCTGTAC 
SEC451.15 5’ – GCCACAGCATGCAATGTCAC 
SEC451.17 5’ – GATAGTCAACACAGTACTGATAG 
 
 
 
PCR Genotyping 
SEC451.3 5’ – GAGCTGAGATTGAAACTAGTC 
SEC451.4 5’ –CTCGAAGCAGCTCAGTTAATG 
SEC451.5 5’ –CATTGCTCAAGGATCTGCTC 
IRES GT 5’ – CCCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
TGAGGGTGGCTTCTAGCCTCTTTCTTCCTGTCCTCCTGACAGAGGTGTGGCTGGTGACTAGTTTCAATCTCAGCTCCCAT
TCACCAGAGGCTTCCGTTCACCTGGAGTCTCAGGATTATGAGAATCAAACCTGGGAAGAGTACACACGGACTGATCCC
AGGGAGGAGGAGGAGGAGGAGGAGGAAAAGGAGGAAGGCAAGGATGAGGAATATTGGCTGAGGGCCAGTCAGCAGC
TCTCCAATGAGACTTCAAGCTTTGGGTTCAACCTGCTTCGAAAGATCTCCATGAGGCACGACGGCAATGTGATCTTCTC
ACCTTTTGGCCTGTCTGTGGCCATGGTGAATTTGATGCTGGGGACCAAGGGAGAGACCAAAGTCCAGATAGAAAATGG
ACTCAACCTACAGGCCCTGAGCCAAGCAGGACCCCTGATCCTTCCAGCCCTCTTCAAGAAGGTCAAAGAGACCTTCTCC
AGCAACCGGGACCTGGGCCTCAGCCAGGGTAGCTTTGCCTTCATCCACAAGGACTTTGATATCAAAGAGACCTATTTCA
ATCTCTCCAAGAAGTATTTTGATATAGAGTATGTGTCTATAAATTTTCAAAATTCCTCACAAGCCAGAGGGCTCATAAA
CCACTGCATTGTCAAAGAGACTGAGGGGAAAATCCCCAAGCTTTTTGATGAGATTAATCCTGAAACAAAGTTAATTCTG
GTGGACTACGTCTTGTTCAAAGGTATTTGGAATCTCCTGTTGCCCCAGAGCCAAAAGAACCTGACCCTATTTCTGACTCT
ATTTCTCTCTTTCCTTCTTCTGGTCAGAGTACACTTAGTACTGAAGGATGCTCTGCAGACATGGTCTCTGCTTCGCGGCTT
CAGTATACACTGAGGAGGGACCTAGTCTTCCAGAAGCCCCCACTCTCACCACCTGCAGACCCGTGGTTCTCAGTTTCCA
TAGCTCCCCTGCCTAGTTTTCATCTAATGCTTGGAAGAGGTCACATAGGGCTATTGAATGAGCAGCTTACTATCAGCAA
GACTCAGGTTGAATCTGGGCTCGCCATTCCCTGCTTCTGTGATCTGGGGCAAAATCTCTGCCCTTGGATTTATCGTTGTT
GCCATTATTATAATGTGTGGGTCTGTGCATGTGAGTGCAGGCATACCTGGACGTCAGAGGTGCTGGATTCTCCTGGAGC
TGGAGTTGTGAGCCACCCAACATGGGTGCTAGGAAACAAACTTGAGTCCTCTGTACAAGAGTATGAGCTTTTATCTGCT
AAGCCATCTCTCCAGTCCCCTGGTCTTGGAATTTTATATAAAAATTGGGACTCTCACTTGCTAGAGTCATAGAGCTATAA
GAGCTGACATGCAAGGTGCTACACACAGTATTTGGTACTTACTATCCACCACGGGAAGGAACTGATTGCATATTCATTC
TTTCTGGCAGTCAATGCAGCAAAGAGAATAGAGCTGCTGTTTCCTTTGTTATAAGGGGATGAAGGTGAAGACTGGGGA
AGATAGTTTGAACATGCTTGCACAATGAATGGCAGAGGCCAAATAAATGCAAAAAGAGATCCCGTGGTTTTGTAGCCT
CAATTTCTTCTAGCTCTAACAGGGTATGGAATGGGATGAATCTGGAGCTTAAAGCTATACCAGAAGATTCACAATGTCC
CAGGTAGAAAGACCATTTACAGACACTCCAAAACATGTTCAGTGTAGCGTCATGTAATGGCTGGCCTCTCTTGCTTCCA
AAGCCACATAAAGTGATGCTGAGCTAGACACAGCCTCACTACCTGTAAAGTATGTTTGACATGCTGGGGCCGTGTGGTG
GCTAGGAATACCTCACGCATCAGGCATTGGAAGCCATCCACCAGGAAATGAGGACGTTCTGGTTCTATGATGGGTCAT
GGGTAGAGCTGAAGTTTGGTCTTTGAGGAATTTGATGCTGGAGCATGCAGACTTGAAAAAGAAATGGCACTCCCAGTG
GGGAATAAAGGGGGCAGCATACTCTCTTCTCTACCACTCGAGCAAGACCAGTGTGTTCTGTGCAGGCTTGTTTCTACAG
GGGCTCTCTTCTGACTTGTTCAGGGAAGTGGCTGACTCCATTTGACCCCAGCTTCACTGAGGCCGACACTTTCCACCTGG
ACAAGTACAGGGCAATTAAGGTGCCCATGATGTACCGGGAAGGGAACTTTACCTCCACCTTTGACAAGAAGTTCCGCT
GTCACATCCTCAAACTGCCCTACCAAGGAAATGCCACCATGCTAGTGGTCCTCATGGAGAAGACAGGTGATTACTTGGC
CCTGGAGGACTACTTGACCGTGGATCTCGTGGAGACATGGCTGCAGAATATGAAAACCAGGTATGATGCTTCC 
 
Genomic Locus: (the deleted sequence represents nt 14429-16789 -in the sequence below) 
GTGACTAGATAGATACAGACAAATGATAGAAATATACACCCTGAAAAATAATAATTGAAAGATAATTTTCTTAACTAT
ATACCTTGAGTGCCTGAGTAGACGCTCACATACATGATTCTTAAAGCCAGAATCTTTCTTACATAAAAAACATTAAATT
GAATCTTACAAAAGCAAAAATTAAGAAAAAAATACAGATTATATCCTCTATCATTTCACACTGAACTGGGATTATTTAT
CAGATGATGAGATTAATTAAAGACAAGAAACTAGAACTGGAGAAAAAAGGAATAAAACTATCTGCATTATCATGCTGT
GGCCATCTGCCTGTGTTGCTAAATAGGCAAAAAGGTACCAAAGTCTCTATTAAACACACACACACACACACACACACA
CACACACACACACACGAAAACAAGTGATCACACAAACTCAGTAAATGAGTGCAGCAAGTTGTCGGGGTATAATTAGCA
TAAAATGACACTTTTCATATGCATAAATAACTGCTAAACAAAACATGCAATGGCAGAGTAAAGGCAACAATAGCCCAA
AAGATACAACAGCATGGGTATAAATGTGAAACTGCTCCAAACCTACACTGAGTAAAACAAACTACTCCTTAAATATGC
AAAGTTAGATGTGAACAAATGGAAAGTTACCCCTTCCTGAGTGAGACTGCTCAAATCATCTGTATACTATCCCTTCCTG
AGTGAGACTGTTCAAAATCACCTACATACTGTTTTCTCTAATGTAATATATTAACTAATTGGGTCCCAGTAAATATACCA
ACAATTTTTCTCATAGATCTGACAATATGACATCAAAATCTATTTAGAAAATGCCCAAGGATAATACAGAAAAGCTACA
GGCTCAGGAAAAAGAGAGGATATTGTGACAGACAGGAAGTAGAGAACACAGACTCTGTAGGTAAAATGCTGGTACCA
ACACATGAACACACAGGCAGGCTGATGGTGTAGGTAGGATAAGATCTTTAGAAATGGAATAAGGGACCAAAACAAAG
TGTAGGTGGAAAAGGCAAGCAAACAAACAAAGGAAACCTGCTGCTTTGCAAGATAATTTTAAAATTTTTGATAATATC
TAGCCAACTGATTTACTGTGATTAAAATAATACATAATTAAAGATGATTGATAATTAAAGGGTAGAAATAGAAAGTCTT
AAAATGACCCAAGCACAAATGATGATATTATTTGTTAATGAGGGACAACTGGATAACCATTTGAATCAGAGACAGAGA
TGGGGAGAACAGACTTTGAGCCATTCAACATGCGAGACATCATATTCAAGAATAGAAAGGGTGACTTGGAAATAGATG
ACAGTGTTTCTGATCCATGCATGAAATGAGGCTGTATGCCTCAGTGAGATAGGATGATATGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGACTGCCCTCAAGAGTATCCTAGTATGAACTGTGAGTTCAAAAACGAT
GAATGGGGATCCCAGGCATGTCTACATGGTGCCACATGTCAGGATGCTCTTGGAGCTTATGCTCTGTGACTGTGCACCT
GGAGTCAGTGAAGACCACTGCAAACTCAAGTTTGATGAATGTGCCAGCCAGCCACCTCTCTATGGAGGTCTACGTGTGG
GTGGAGAAAAAAAGGTACCACTGTGACTGCATCAGTAGTGGATTCACAGAGACACACTGTGAGACACTGATGCCTCAT
TGTTGGTCAAAGCCTTGTCACAATAATACATGTGAAGACACTTTTGACAGCTGTATTTGTCACTACTGGCCTAGACACA
TAGGTGTCCTGTGTGAGACAGACATAAATGAACGTAGTAGAAACCCCTGTCAATTTGGGGAGAAATATGTAGAGCTGT
CCTCAGACGATCAATAGGGACACATTGCAGGCCTGCCTTCTTCCTTCAACTACCTTGGAGCCTCAGGCTATGTTTGTATC
TGTCAGCCTGGATTCACAGACAGGAGCCTAGCGTGACTGTCCTCTGAGAGGTTTCACCCAACAGCTGACCTAAACAAAT



   

GCAGACCCAAACATATGACCAAGCTCGGGAAGTCTTGTGTAAGATTTAGGAGAAGGATTGAGGGACCAGAAGAGGAA
AGACACTCCACAGAAGACCAACAGGGCCGATTAACCTGGACCCTTGAGGGTTCCCAGAGACTGAACCACCAACCAAAG
ACCATACATAGGCTGGACCACCCCCCTACCCTCCCCGTGCACATATATAACAAATGTACAGCTTTGCCTTCATGTGGAT
CACCCAACAACTGGAGTTGGGGATTACCCTGACTGGCCTCAGTGGGAGATGATATGCCTAGTCCTGCAGTGAGTTGAG
GTGCCAGGATAGGTTAGTACCTAGGAAAGGACCCCATCCCCTTCCCATAGGTAAAAGAGAGGGATGGTGGGGGAAGG
GCTGTGGTGGAAAACATGAAGAGGGGAGCTGCAATCGGGATGTAAAGTGGATAAATAAATTAATGGGAAAAAGAATA
AAAGCAATCAGAGAACTAAACTGAAAAGAAATTAAGCTACCCAAGTGTGAAAAGGAAAACATCGCTGTAAGTGTTTCT
GCTCTGATGGGAGGGTATCCTGAGACGTGGGGGCCCATGAACCACACAGCTCTGAGATGGGTCAATGTCCCCAAGGGA
AAGGCATCCTGAGACATGGGAGCCCTGGAACTACACAGTTCTGAGAGGAAGCCTCCTCAGCAGAGCATTTCAGCTCCC
AGGAGAGAATATTCCTACCTGAGCTGAAGAGCTCGGGGTCCTCAGCCCCGCTCCTTCTTTTCCTCTTTTCTCTTCATTGC
TTCTGTTCTTCTTGGCTTCTTCCAGTGAGAGAGTCATTTCAGGCTGAAATCTCATGAAAGAGATTTATTGGAGGGTCTAG
GCTGAGGAGGGACAAACCCAGGGATGGCTGCTGCACTCTGCTCCCAGAAGTAGACAACAGGGAGTTGGACAAAGGGG
CAGCGCTTATATAGGATTTCTGAAGGGGCGGAGCTTCTCAGGGCAGAGATTTCCAGAGTGAGAATTAGTGGGATTTCA
AATCCTGAGCTTGAGTGTGCTCAGGGATTGGTGGGTTTTCCTGCTCAGGGATTGGTAGGGTTTTGTGGGAAGCTCAGGG
ATTGGTGGAGTTTCCTGCTCAGGGATTGGTGGGGTTTCCTGCTCAGGGACTAGTGGGTTTGTTTTGGGTTTTTTTTTTTTT
TGTTTTTTTTTTCATCCCCTTTCCTCTGCATCAGGCTCATGGGTTAGGATGAGAATTCCTTCCTGGCCACAGTTGCTTTTG
CTGAGTGCCATCTCTATGGGGCTGCTAAGAGGGTGTCAGGGGGTGGGTGGAGAGGAGTTGCCGCCATTGTGGACAGCT
CCTGAGGGGTAGCTCCTGCAGTGGTGGTTGACGAAAGCTGTAGGCTGAGACAGGAAAGATGTCCCCACTGCAGGTAGC
TCCTGAGGGGCAGCTCCCATGGAGGCGGGAAAGGGTGGTGAGCCACTGTGGACAGCTCTTGCAGCACCTGTGACAGCA
GCAGGCTGAGGAGACATTGTGGTGCCGCCATTTTGGACAGCTCCTGACAGAGATTTTACTAAGGCAGCCATAGGCTGG
AGCGGGAAGAAGGGGCCTGGCTTTTGTGTCCTGCTGCTCAGAGACTGCAATCCCCACCTCACCCCATCCCACCCCACCC
CACCCCCGCACTCATTTGATTCAACATGAGTTGTTGGTCCTGTCCGGGAGGGAGGTTAAGAAACCCATCGTAGAATTAG
GATCGAGTTAATGGGTGGAGACTATGACAGACATGCCTTTGAAGGTTACAGCCAGGCTTTAGTTTTGTTCCTGTTCTTGT
GGTCTGTTTCCTGGTTTTCCAAGATTTGGGGAGCCTGTACTCTAACTCCCCTATAGCAGGACTCTCTGGACCCACCAGCA
GTTCAGTAATGACACAGAGGCTTTTAAATATGTTAAAGCTTAGACCTTTTATCCAGGGAGCTTCCCAGCCAGCTATCTA
GCTAAACTCAACTAATCCTAGCATTTACATCCTACCACGTGGCGAGCTCTACCCATATGGTCCATCCATTCACCTCACTG
CCTGCTGTCAAATCTCCTGCTTCTGCTTTCTCCCCCTGTGGCACTTTCCATGCCATGAGATTCTGTCATCCACTTCCTGCT
TCAGCTACATACTGTCAGATCTTTATTACAACCCACCAGTAGTGAAAGAACCTCTGAACAAGTCTGGGTTGCCTTTAGG
CAAGTGAGGAAGGAAGAATATTTACAAAATAGAAAATCCAGTGATGGGCCATAGAAATGGCCATACCAGTATCTTGCC
AGTACTCAATCTCTGCAGAATTGACAACTGAAAATACAGACATACCTTTACACAATGTGAAGAAAAGGTTACCTCAAC
ACTCCCCACTACTGTAAACACTACACCAAGGTGCTGTCCTCACTATGACAGATTGAAACTTAGAGCCAAAATAAATGTT
TTCTCCTGTATATTGCTTCTGTCTGCTGTTTTGCCATTGTAATGAAAGAAAGCCACTAGTGCAGAAAACTGGTGTCAAGA
AGTGGGGTCATTGTTCTGGTAAAGTCTGATCGTGTACTGCAGCCTTTGGAACAGGAATGTGGAAGAGTTTGATGCTGTG
GGCAAAGGGAGCCTGTACTGGCTAGTTTTGTGTCAACTTGACACAGCTGGAGTTATCACAGAGAAAGGAGCTTCAGTT
GAGGAAATGTCTCCATGAGATACAACTGTCAGGCCTTTTCTCAATTAGTGATCAAGGGGGAAAGGCCCCTTGTGGGTGG
GACCATCTCTGGACTGGTAGTCTTGGTTCTATAAGAGAGCAGGCTAAGCAAGCCAGGGGAAGCAAGCCAGTAAGAAAC
ATCCCTCCATGGCCTCTGCATCAGCTCCTGCTTCCTGACCTGCTTGAGTTCCAGTCCTGACTTCCTTGGTGATAAACAGC
AGTACGGAAGTGTAAGCCAAATAAACCCTTTCCTCCCCAACTTGCTTCTTGGTCATGATGTTTGTGCAGGAATAGAAAC
CCTGACTAAGACAGAGCCCTAGAGTGCTATGCATACAATGTGGGGCCACTGTGGTAAGATTCATGAAGGCAGGACTGC
CGATAGGATCTGAATAGCAAAAACTGTGTTTGTGGCTTCCAGGTGGGATTAGGGATCCTACTAGGAACTATAAGCCACT
CATGGTGAATTTTAACAAAGAATTTGGCTATGTTCGGCCCATGTCCAGAAAATTTGAGACAAGTGCATAAAATAATACA
CACATTTGTTTGGCAGGTGAAATTTTCAAGCCAGTGTAAAATTCAGACCATGGTTGTTACTAGCCCTGTTTGTAATGATA
ATTTAGAGTGTAAAGGGGGACAGAAAGGAACTAGGCTTGATGCTATAGACAAGGTGAGTGTAGATAAAAGAGCTGTA
ATTGTTAAAGCGATGGGCATAATTGAAAGGCAGTCATGCACTTTGCCACAAAAAGAAATTTGTCCTGAGAGGAATACA
GCCCTCCTGTTGTAAAAATGCAAAGTCATTAGGAATATCTTCCGTTCAAAAGTGAGCATGATTGAGCTTCGATGGAGAG
TTGGCTCAGCAGTTAAGAGCACAGACTGTTCTTCCAGAGGTCCTGAGTTCAATTCTCAGCAACCACATGGTGGCTCACA
ACCATCCATAATGAGATCTGATGCCCTCTTCTGGTGTGTCTGAAGACAGTGAGAGTGTACTCACATACTTAAATTAATT
AATTTAAAAAAAAAAAAAAGAAAGAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAA
GGAAGGAAGGAAAAGATTGAGCCTTGAGCCTCCAGGGCACACAGCTCAAACAGAGCCACTTAGATATTTTTGGTTTTT
GTTTTGTTTTTGTTTTTTTGTTTTTTGCTTTTTGTTTTCTCCAGATTAGGTCACACAGAAACTTAAAGTGCTATAGCTATGG
TATAGGGTTGGGGGTAGGGTTGGGGGTAGAGTGGGGTGGGGTGGGGAAGGCTACTCCTCAAGATGAGCACAGAACTTG
ATGCCATACAACTTCTGCAAGCATGAAGATTTCAAGGGTTATGGGGTCATGGAGATCTGCATCAAGTTTCCAGAGAAA
AACCAGCGACCAGATATCATGGAAAAGAACTGGATTTCATGTATAGAGAGATGTGCTTAGATAAATCCTAAGTTTCATT
GGAGACTCCCAAGGAAGACCATGTGTGTGTGTGCCACAGGCAGCGGAGATGCAGAAATGGACGTGACCATGCTCTTTG
GAGTCTATACAACGTCACCACTTGTCATGGCTGGTTTGGGGTTCTCACTGTGGCACAATCTTTCCTTGCTGTTTCTCCTGT
TCCTCTCTTTTGGAATGGGGATGTTTACTCTGTGCTGTTGTACACTGTGAGTGTATTACTCGTGATTTTATAGGGGCTCA
CTGCTAAGAGTTTGCTTGGAGTGTCAGAGGAGACTTGGGATTTTGGACCTTTGAACAGTGTTGGAAACTGTTAAGACTT
TGGGGACCATTGAAATGAATGTTTCATTATCAGGTGGCCATAAGCCATGGTAAAGGTGTGGTTTGGATGTAAAATATCC
CCCATAGACTCATATGTTTAAGCACATGGTACCAAGTTGATGGCACTGTTGAGGGAGATCATGGTCCCTTAGGAACATA



   

CCTAGTTTATGGATGTAAAACACTTAGGGACAGACCTTTAAGGACTATAGCTGGGCCGCATTTCTGATTTTGTTCTCCAA
AATGTGAGGCATTTCTAACACATGCTTCTAGCACAAGGAACTCTGCTATGTCTTCCTTGACTGCCATAATGGATAGAAA
CCATGAGCCAAAATAAATGGTTCCTTCCTTAGATAGTTTCAATTGGGTAATTTGTCAAAATGATGAGAAAAATTAGCTG
AGGGATTAGTTTAGAATCATAATTAATTTATATTTATAAGTATATAATCACTTTATGGTGATATATAATTTATTTATATA
TAATAATATAATTTAATTTAAATTTTTTTAATTACACAAAAATGAGCAGAAAGACAAGAACACAAACAAGTCTAGGAA
TAGAGATTAAACACTTAGACATACACTCAACTTCATTTAAAAGCCACCAACTACAAAACTACACTGAAGTCCTACTTGC
AAACTACTGGGTTGGCAGAAATCTGAGTGCAAAGTGTGGAGCCTGAGTCTGAAACAGTCCTTCTCACAAACTGTGGCA
GATGCTAGGCTTGCCTTGCGAAGGGAATTAGGCAATATACTCAGTGTTTGCTTTCTAAGACTGATGTAACCAATTACCA
TAGACCAAGTGGCTTCAAACAACAGAAACTAAATCATGCCGTTGTGGAGGACTAAGTCCAAGAGCAAGGGTTGTCCAT
GTGCTGTCTCCCTCCTAGCTTGGTGGGTGTCAACAACCCTCTACATTCCTTGGCTGTGGACAGAACTCTCATTTCTGTAT
CCATCTTTATGTGGCCTTTCCTCCTAATCTTTCCCTACCTCAATCTCCCTCTGCCTTTCTCCTACGAGAACTTTTGCAGTG
TGAGACAAGGCCCTCTTCGTTGGAATAATCTTTTCCTCCCATCCTTAACTACACCTACAAAGACTATTTAATCAAAGTCT
GCCACATTTACATGCTCTGAGACTTATCTCTCAGAATATATTTTGGGCTATTTTCATCACAAGTCTCCTGATCATCTCACT
TAATGCAAAGTTCTTTTTTTAAAGACGTATTTATTTTATGTGTATGAGTGTTAACTGTATGTGTATGCACCATATTCATGC
CTGCTGCCAATAAAGGTCAGAAGAGGGTGTTAGATTTCCTGGAACTAGAGTTAACAGATGGCTCTGAGCCACCATTTGG
GAGCTGAGAACTAAACCTAGATCCTCTACAAGAGCAGCCACTAGAGTTCTCAAGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTTTCTGTGTGTTCATGTGCACACCAACCCCAAGGCATGTACTGTCTTCCTCTT
AAGCGCCTCTCCCCTTTAATGTTCATGCTCAAATCTACATTAAAAACTCTTCTTAGTCAACTCCAACTTTATTATAAAAC
AAAACAAAACAAACAAGCAAACAAACAAAAACCTTATGATTTTAAGCATTTACTTTTGATCCAGAAGCCCTGCTTTGA
GAAATGTAAGCTAATGGCATACATCTGGCACTTTAAAAAATAATCTCCCTAAAGTATTTTGTAATTGGAAAACATTAAA
AATTTCTTAAAAGCCCAAGGAGAGGAACTGGGTTGAGTAAACATAGAGCACTGTGAAGTTACATAAAGAAGCGATAAT
TCCTCTGGGCATCATGAGTTCATAAGGAAGAAAGGACGACGTACAAAAACACATGTTTGTTCTCATATAAAGAAATAC
AAGAAGGAACCAAAAAGAAAGTGGTTAAATGATGCACAAGAGATGGAGAGGGTGAAATGGGTTTCTTCTTGCATCTTT
TTATATGGCTTAGACTTGGGGAATAATAGTCACATCTTGCATAGTCAACAATACAATTAAGATGACAAAATTCTCTAAG
CCAATTGAAAAGAAAAACAAATGAGAAAAATCACATTTCAGATTACCACACAGAAGGGGAGAGAAAAAATTGAGCCA
GGGATCTTCAGAACATGGTGTTTGGACCAGATGCTCCCCCTTTAAAGGAGAAAACACTGCCAACAAACCTCCAAGTTTT
CTTTGCAGATCTGCCTTGTATAGTGGGGTAAGCATATGACATTGTGATATTATTTATATGTCTTGTGGGACAGAGTGAA
GAAGGGAAATGCAAATCTGGAGCAGGAAAGAAGGAAGAGTACTGGGGAGAGGACTCAGTGGGAGAATGCTTGCCTCG
GATGTGTGAGGACCTTCGTTCAATCTCCAGCAAGAGACACAGCAAGAGGTAAAGGAGATGGAGACAGAGAAAGACAG
AGGAGACAAAGCCACTGAGACAGCAACAGAGGAGAGAGACAAGCAAAGACAATGGCAGACAGAGTGGCAGGGAAGG
AAGGAGGGAAGGTAAGGATAGACTAAGGCAGGGAAGAGGAGGGGAGGGGAGAGAAAGGGTGATGAGGAATGATCCC
ATGTATGAATTGGAGGCATAAGTGTGTGACTTAGAAAAACACATACATGTAGACATAATTTTAAAAAAATAGCCATGA
GTTGGGAAGTATTGTATATAGTTGAGAATCCATGAATCTCTTCTAATAGTGCTAATAAATAGATATGCTTATTTTACATA
TATCAAACATAAATGGAAAAAGTTACATGGGACATGCATAGTATGAAAGGGGTTTGGGAGAATGAAGCAGCTGATTGT
GTACCCTGTGAATATGAGGCAAACAACAGTCTTTCTATGAACTCAGCTTGGCACTCATCCGTCTATCCTGAGCTTCAACT
ACGATTGCCCCAGCGTGATCCTAGTTAGTTTCCCCATGTGCTTTCCCAGCTGCCTATAAACAGACCAACTATTCGCATGA
AATAGACTGATCTCAGATCTTAGTTTAAGACGTCATTCTGGCACAGTGAAGACACTCATCCTAGCAACCAAGAAGGCCC
TCGTTTAGTTCCAGTAATGGAATGCACTTGGGCCTGATACCACCCAAGGTCATGCTTCTGTCAGTAAGTCCACAAAAAA
ACACACTTCATGTCAAAGTGATCTTTGGTCTGCCTGACCATCTACATTCGATCCAGGTTGTTCCAGAAAAATCTTTCAGA
TCCCTATCCTTATTTGATTACTTTCATCTCTTTTCCAGGAAACAGAAAAAGTCCTGTGGTCAAAACAAGGGGTCCCCCCA
AAGTTCCCAAATATCTCAGATAATTGGTGTTGATTTTCATGGTTCTCTACATTCTTGTGATAAATATTCTTCAGAGGATG
ATGTAGGCAAGAGTGAAAAATGAGAATAAATGGGAATTTTGTCACACGCCAAAGGTAGGACTTAGAAGTTTGCTATTC
CATAAGCCATGGCAGGACTTGACTTTGACATGGTAACAAACTCTACTGGACTTGCTGTTTGCTTTAGAGACATGTGATT
ACCTTGGAATGTGGGAAATGGGCTCTTCATCCTATAAGTGAAGCTTGCTTGCTCTTTCAATATGGGTCAGATAAGAATA
ACTGGAGGCCATACCTGACAGAGCTCTAGACCTATCAACAGCAATGTCTCACTTCTCTGGATGACTGCCTCCCCACACT
GAGACAAACCAGCCAATAATAAGGCAATTTTCCTGGCTGGCTTTATGTGTCAACTTGACTCAAGCTGGAGTTATCACAG
AGAAAGGAGCCTCCCTTGAGGAAATGCCTCCATGAGATCCAGCTGTAAGGTATTTCCTCAATTAGTGATCAAGGGTGGC
AGGGTCCATTGTGGGTGGTGCCACCCCTGGGCTGGTGGTCCTGGCTTCTATAAGCAAGCAAGCTGAGCAAGCGAGGGG
AAGCAAGCCAGTAAGCAGCATCCCTCCATGGCCTCTGCATCAGCTCCTGTTCCAAGTTCCTGCTATTTGTGAGTTCCTGT
CCTGACTTCCTTTGGTGATGAACAGCAATATGGAAGTGTAAGCTTAATAAACCGTTTCCTCCCCAACTTGCTTCTTGGTC
ATGATGTTTGTGCAGAACTAGAAACCCTGACTAAGACAGCAATGTTGATGATCTTTAATAAAATATACTAATCCATGTC
TATGTTGTGGTTTGAAAAACTGAAAATGTGTTGGGAGTCCTTGGTTCAGGTGAGATGTGTCAGCTAGCCACCTCTACCT
GTGAGGAGGGGCCTGCCAGCCGGTGATCACATGCCACTCCTTAGTCTGCTTTCAAGCAAGGTGCCTCTCAGGATGACAG
GCCACAAACTTCCTGTCAGCCAGTGCATTGCTTAATGGAGTTCTTCCTCAATGGCTACCTTCCTGTCCAATGAGTGTCCT
CCATCATGAGATGAGCAGATAGATGGTCACATCTGCCAGCACAGATATCCTGGAACACCGCTGTACTTAAAGGCGTTAT
TTTCTTTTGCCTTCATGTTATAGCTGGAACATTACTGTTTCTTATCTGCTTTTTTTAATTTGAGAAATCCTTTTATTTATTT
TTTTTCAGATAGGGTCTCATGTAGCAAGGCTGGCCTTAAACTTGCTATGTAGCCACGAATGACCTTGAACCTCTGATCCT
CTTGCCCCCACTTCCATAGTGCTGGGATAACAGGTGTGCTCCACTGAGCCTTATTTCATGCAGTGCTAGGGACCAAAAC
CTGGAGACACTCAACGAACTGAGCTATAACCACACCCCATCGCTGGTTTGTTGTTGTTGTTGTTGTTGTTGCTGCTGCTG



   

CTGCTGCTGCTGTTTCTCTTTTGATTGTTGTTGTTGTTGTTGTTTTTTCAATTTTGTGGGTAGGGTATATAAACTTTGTCTC
ACTTCAAGGCTAGAAAGGGACATATAGCAAAACTTACAATGACAACCTAGTAGGTCTGAAAAGCTGTACCTCACAGGG
TGCTTTCCAGCTCAGGCTCTGAGTACTTGAGAGGTTCAGCCTCAAGAGACAGAAGGTAGTACATTGACCTTGTGCAGGG
CTTGTATTGTAAGACATGACCCAACAGGAATCCAGTCTCCATTACTGGACTGACAGTTCCTTACGGACAAGACAGTGGG
TCTGAAATTCTACCCAAATCCCTTTATGGTTCCCAGAAGCAGCCATGAGGCCCATGATAACCTTCTTTCTAGAACCTTCA
TCCCCACCCCAATGAGGGTGAGACTCTTGTGAATTCTGGTCATAGTTGGGGCCATAGGACGAGCCTGGGGAATACCAG
AAGTTCTTTGGTTTTCTGGAAATGCAATCATATCCCAGCAGGGTGTTAATCAGTAACAGTCCCCAGAGGCCCACACTTT
GGAATAACAAATATTTACTGAAGGCTTTGGGCTGCAAAGCTTCTGCTTGCCTCTTTGCTCTGAATGATCTTCTCGGCACC
AGAGGTCCAGGACTGGTAAGAGGTGGTGGATGGCAGGGGTGCCTCTAGAGTGTCTACCAGGGAGAGGTGGGAGAATA
GCTGTTTTCTCGCTCTCACTCTCTCTCTCCCAGTGGGCTTCAGCAGGGAGTGGGTGGGGTGGGGGAGTTAGAGGGCAAG
AATGCTGTCTTTCACCTAAACTCCAAAGGACTGTACATTGAAGTTGGGCTCCGGGTAGCATCAAAAACATGTTAGCCAT
AGATAGGAGGCAGCCAGGGCAAGGGCTCTGAAGGCCTGGTATTTGTCTGCCACAGCTCACTGCCGAAGCAAGTGAGCC
AGGGCTGGGGGGAGGTAAGGGAGGCACTGCTCTACACACATGCTCAGGGCTAAGTGTCAGGTAGGTAGCTTATTTCCT
GCCCATCTCAAACTCTGTGGGACAAGGTGTGCCCTCTATACACCCGACGCTGCCCTAGGTCCCAGGAGCACCCCGTGTA
TATTGTGTATGGCTGTCATGATGATGATGAGGGACCTGAAAAGACAAGTTACCCTCTTCAGTAAGCAGGCGCAGCAAC
GGTCAGGTGCTACAGAGACACTTCAGGGGACGACTTAGTTCTAGGAAAGTGGGACATTGTGCTGGTGTGTTGGGAAAT
GTTCCTGACGGCCGAGACAATGACAAGTAACTATGGAATCAGGACTAATCTGAGCGCTTAATTTACAAAGCAGAGCTA
AATACCATGACAGAATTCTCCCGGGGCAGCTCAGGCTGTTGGGACAGAATAGCCAACAAATGTGCAAATGTGTTTGCA
CAGTTCTGGAGGCCCAAGGTGAGGGACAACATGGTTGGGCTGTGATGAGGGCTCACCTCCTGGTTTGCAGATGGTGGT
CTTCTCAGTGTGTTCTTGGTGGAGAGAGGAAGGCTCTGGTGTCTCTTCCTCTTCTTATAAGGACACTAAAGCCCTCACAA
TCGCCCCACAATTCAGACATCATCTAGTCACTCTCAAAGGCCCCACCTTGCCATAGCCTCACCTTGGAGGATATGGCCT
CAGTTTTGAGTTGTGAAGGACTAAAGGCAAGTTGTCCATTTAAACAAAAAGATGAATGTATGACACTGGAGATGTTTCG
TACCTGGAAAGAAGTAATGACCCGATGCTTACAGCAATGTGGTGACCTACTAAGGGGCCTCATCATTATGGCTGGGAA
GCAATTCCTAAATGGTAACATTTGGGAGACCCAGCAGGGTTATCCAGGCTAGAAAGTGGGGATGCTGGCTTCTTTGGG
GTCATTTAGCAAGACCTGTGTCTTGGGGCTGGATGTGGTTTGTTACGGGTACAGAAGAGGGACTGGGAGCAACTGGAG
CGCTTCTTGTCACATTCTGACTTAGAGTCTAATGGTCAGAGTGAGGGGCTGTGCTGATGGGACCTATCAAGCATCCCCA
ACACCTATGGCTTGAGCATCTTGCCATCCAGATCTTCCTATTGTCCAGCAGAGAGTGAGCTATTGGGAACATCTTAGTG
GCATAGGCAGCCAGCCTCTAGGACACTGGTAATATTGCTGTGAACACGATGTAGTGGCACAACTCAGAGCCAGGTTTC
GGATCTGAGCACACAGATGAATCTCAAGAGAGGCAGACAGACAGTCACGGGGAGCGGGGTGGGGCAGGAAAGTCGCT
ACCAGGGCAGACTCCCTCAGGCTGCAGAACTGGGGCACAGACAGCCAGTGTGTGCCATGGGGGGAGGGGCAACGAGA
CTGAGCGACTTGAACCCAGGTCTTGTGTAGAAAAAGAATCGGCTGTGTTTCCTGCAGCCACCTAGGAGCTGTGGGTAGA
GGACTGAAAGAAGACCTATCGGGAACTGTGTACAGGAGATTCAGGAAAGAACCGGCTTAAGTCAGAAAATTGTGGGG
AGGCTTCCTTTTCTTTGCTGGATCCCCTCTTGGACCCTCCAAATCCCTAGTCAAAGGTGTCCCATATTAAGGTTCTGTGA
CGCAGCATGGAGGGGCTGTTTGATATGCCTAGTAGCCAAATGATAAAGGAAAAGCTCGAAGCAGCTCAGTTAATGGCC
CCAGCTCCCACCTGATCCTGCTCTAGACCAAAGGGCCACATTTGGCCCTGCCAGAGGAAAGCAAGGGAACAGAAACTG
GGGGAGGGACCACACATTGCTCAAGGATCTGCTCAAGAAGATGGGACTTGGAAGAAGTCTTGTAAAATGCCCCCATTC
CCTAACCAGGTGGATGAATACACCGCCTATATGCTCTAGGTCAGTCTAGGGTATAGCTAACCTGTGATCAAGCCAGGGG
AGCCCACACTTAACTTGGTAGGAAGGAAGAAGAATCATGGGAGAAATTTTTGCCTGGCAAAGATGTTTTATTAGGTGCT
GAGATATTCTTCGTTCTCATTCATTCATTCTCTGTCTTTCTCTCTGCCTAGGATGAAGGGAAGTGGCCCCTGGCCTCCAC
AGCTGACCACATGAGGGTGGCTTCTAGCCTCTTTCTTCCTGTCCTCCTGACAGAGGTGTGGCTGGTGACTAGTTTCAATC
TCAGCTCCCATTCACCAGAGGCTTCCGTTCACCTGGAGTCTCAGGATTATGAGAATCAAACCTGGGAAGAGTACACACG
GACTGATCCCAGGGAGGAGGAGGAGGAGGAGGAGGAAAAGGAGGAAGGCAAGGATGAGGAATATTGGCTGAGGGCC
AGTCAGCAGCTCTCCAATGAGACTTCAAGCTTTGGGTTCAACCTGCTTCGAAAGATCTCCATGAGGCACGACGGCAATG
TGATCTTCTCACCTTTTGGCCTGTCTGTGGCCATGGTGAATTTGATGCTGGGGACCAAGGGAGAGACCAAAGTCCAGAT
AGAAAATGGACTCAACCTACAGGCCCTGAGCCAAGCAGGACCCCTGATCCTTCCAGCCCTCTTCAAGAAGGTCAAAGA
GACCTTCTCCAGCAACCGGGACCTGGGCCTCAGCCAGGGTAGCTTTGCCTTCATCCACAAGGACTTTGATATCAAAGAG
ACCTATTTCAATCTCTCCAAGAAGTATTTTGATATAGAGTATGTGTCTATAAATTTTCAAAATTCCTCACAAGCCAGAGG
GCTCATAAACCACTGCATTGTCAAAGAGACTGAGGGGAAAATCCCCAAGCTTTTTGATGAGATTAATCCTGAAACAAA
GTTAATTCTGGTGGACTACGTCTTGTTCAAAGGTATTTGGAATCTCCTGTTGCCCCAGAGCCAAAAGAACCTGACCCTA
TTTCTGACTCTATTTCTCTCTTTCCTTCTTCTGGTCAGAGTACACTTAGTACTGAAGGATGCTCTGCAGACATGGTCTCTG
CTTCGCGGCTTCAGTATACACTGAGGAGGGACCTAGTCTTCCAGAAGCCCCCACTCTCACCACCTGCAGACCCGTGGTT
CTCAGTTTCCATAGCTCCCCTGCCTAGTTTTCATCTAATGCTTGGAAGAGGTCACATAGGGCTATTGAATGAGCAGCTTA
CTATCAGCAAGACTCAGGTTGAATCTGGGCTCGCCATTCCCTGCTTCTGTGATCTGGGGCAAAATCTCTGCCCTTGGATT
TATCGTTGTTGCCATTATTATAATGTGTGGGTCTGTGCATGTGAGTGCAGGCATACCTGGACGTCAGAGGTGCTGGATT
CTCCTGGAGCTGGAGTTGTGAGCCACCCAACATGGGTGCTAGGAAACAAACTTGAGTCCTCTGTACAAGAGTATGAGC
TTTTATCTGCTAAGCCATCTCTCCAGTCCCCTGGTCTTGGAATTTTATATAAAAATTGGGACTCTCACTTGCTAGAGTCA
TAGAGCTATAAGAGCTGACATGCAAGGTGCTACACACAGTATTTGGTACTTACTATCCACCACGGGAAGGAACTGATT
GCATATTCATTCTTTCTGGCAGTCAATGCAGCAAAGAGAATAGAGCTGCTGTTTCCTTTGTTATAAGGGGATGAAGGTG
AAGACTGGGGAAGATAGTTTGAACATGCTTGCACAATGAATGGCAGAGGCCAAATAAATGCAAAAAGAGATCCCGTG



   

GTTTTGTAGCCTCAATTTCTTCTAGCTCTAACAGGGTATGGAATGGGATGAATCTGGAGCTTAAAGCTATACCAGAAGA
TTCACAATGTCCCAGGTAGAAAGACCATTTACAGACACTCCAAAACATGTTCAGTGTAGCGTCATGTAATGGCTGGCCT
CTCTTGCTTCCAAAGCCACATAAAGTGATGCTGAGCTAGACACAGCCTCACTACCTGTAAAGTATGTTTGACATGCTGG
GGCCGTGTGGTGGCTAGGAATACCTCACGCATCAGGCATTGGAAGCCATCCACCAGGAAATGAGGACGTTCTGGTTCT
ATGATGGGTCATGGGTAGAGCTGAAGTTTGGTCTTTGAGGAATTTGATGCTGGAGCATGCAGACTTGAAAAAGAAATG
GCACTCCCAGTGGGGAATAAAGGGGGCAGCATACTCTCTTCTCTACCACTCGAGCAAGACCAGTGTGTTCTGTGCAGGC
TTGTTTCTACAGGGGCTCTCTTCTGACTTGTTCAGGGAAGTGGCTGACTCCATTTGACCCCAGCTTCACTGAGGCCGACA
CTTTCCACCTGGACAAGTACAGGGCAATTAAGGTGCCCATGATGTACCGGGAAGGGAACTTTACCTCCACCTTTGACAA
GAAGTTCCGCTGTCACATCCTCAAACTGCCCTACCAAGGAAATGCCACCATGCTAGTGGTCCTCATGGAGAAGACAGG
TGATTACTTGGCCCTGGAGGACTACTTGACCGTGGATCTCGTGGAGACATGGCTGCAGAATATGAAAACCAGGTATGAT
GCTTCCCCTACCGTGCAGACTTGGCTTGCTGTCCTCATCAACACTCCCAATCCATTTTACTTAAAATGCCCTATGCTTGC
TGCCCATGATCTCCAGTGATCACCAAGGTCCAATTTTACTTTATCCTGAGCATCAATCCTGGTTAGGCCTAGTTTTATTA
TTCTAATGAACAGCAGTTGTTCAAATACAGCAGTTTTCCTACTGGGATCTCTATTGATGCCAAAGCTACAACAGTAAAC
AAGCCAGAGGGAGACAAACAACACTGTAAGAGGATAAAGCACTTCAGCAGGTGCAGGCCAAAGCCAGGGATGGTCTT
CTCTGGTGATGAGGGGTGAATTTCATGGGTTTGTCTGAGAAGAGTGTTTAGAGGCAGTTTGGGGATAGAGCACGGCTG
GCGGCTCTAAAGAACAGCAAAGTGGCCAGTGTGGCTGCAGCTGTTGCAGAAGAGGTGAGAGGATGCAGGGACAGCCA
CCCCAGGACCTTACATTGCACACTCAGAAAGGTCATGGGCTTCGCCAGCAGGAGATGGGGAGCCATAGAGGCTTCTGA
CCAGAGGCTCAAGGAGACCTGATTAACGGATCATACAAGATCCTGTGCTGAAAGCAGGCATTAATAAGGAGGACCATG
AGGAAGCCAGTCAGAAGGGTGCCGGATAACATCAAGATGTTGCCACTTGGACAATGGTGGTAGCAGGTGAGGTGGTAA
GATGTAGACAAGACATTGAATCTGCCAGGAAGCAAGAAGCAGTGAATTTGATGACTAGATATGGGATGGGATGCAGA
GCAAAAGAAAGAGAAAATAGAGACAGATCTGAAGAGGTATCTGTCAGTCAACAATAGCTGTAGTGTTGGGGCCTCAGC
ATCTCAAGGATGGGTATCACTTACTAAGAACATGAAAGGAACAGGCCTGGAAGTAAGTTCAGAGCTCAATCCTAACAT
CTAGAAATGTCTCCCTAAGCTCCATATGAAGGAGGCCAGGCTCTAAGAGTGACTCTAAGAGTGACAGGTACATGGCTG
GGGGTTAGTACCATGAGAGCAGGTAAGCCTGAACATGGGGAGAGAGGCGGGTGCCCTGTGTGGAGAGAAGAAATGGA
AGGGTGGGGTAGAAACTCGGGTGTTTGTGGAAGTGAGTCTGCCTGCTGGTGCACAAGGCAGACAGCTCCAAGAAGAGT
CTCATGGCTGTGCCTGTTGAGTCGCTGCTCCGGAACTGGTATAGAGATGAACTCAACTGAAGGTCCTGCCCACAGCTTT
CACTTGCATTTTTCTGTCATTTTAAAATCTTTCAGCATTAGCAAAGGGCTGGAACATAAACCCCAACAAATGTTTCCTGA
GTGGTTACACACTTACAAATTAAAACTTAGGACATGTCACATCCTCAGTTTTTTCCAGGATGGAGCCCAGCCCAGCTAC
ACAACAGGGAGAAGAGTAGGCAAGGGTTTATTTATAAAATTGCTGCGTTCCAGGCATTGTTCTGGTCACCTTTCATACG
ACAATCATTCTATTCAAAAGCTCTGATGTTGGTACATGTATTTTTTGATGACTCTTTATAGAGCAAGAAAACTGAAAATT
AAAATTAATTTGATTTAATTAGTAGCTTTCATGTTTTCTTTTTAATTTCTGAGCCACAAAACTCATCTTTCTAAATCTCAT
CTCCTCAGAGAACTGACAAGAGGAAAAATAAATATCTCAGAGCCTCCTTGGCTAAGGAAACAGTGTTAGTGGAAATCC
CTCTTTGCTTTCCTTGTTTGACCATTCCCCCAAGTTCTCTGGAAACATCAAGGTCCAGGGTGCTGGGCTGGGAACAGCAT
CCTCCAACGGGCTGCTAGGATGCAGGAAGCAGCCAGGGAGTTGGTTGGGGTGGTTTTGAAACATACAGAAATGGACAT
GGAGTCCAGCATTCCTTACTAAAAAGGATTTGGGGAAGGGAGCTGATGACCTAGCTAACACAGTGGTGCTTCATACCTC
AGAAGTATTTTCTCTGAGATAGAACACTGTGAAAGATCCCATGAGCTATACACCATGAAGCAAAGAACATAGTCTTGG
AGAGAGGAAGGAACAGAACATGTCCTTATCAGCAGCCCCAGCCATTTCACCATTGTCTGTCCTGCCCTTGGGCCATAGG
AAAATGGAGGTCTTCTTTCCCAAGTTCAAGCTGAACCAGAGGTATGAGATGCACGAGCTGCTCAAACAGATGGGAATC
AGGAGGCTCTTCTCCACCTCAGCTGACCTCAGCGAACTCTCAGCCATGGCAAGAAACCTTCAGGTGTCCAGGGTAAGTC
AGGGACCATGCTGGGGCCCAGGCCACAGCATGCAATGTCACTAAAACCAACACATACTTTGCAAACCACGTCGTCGTG
ATTACATGCCTGGCTGTAGCATAGAATTTTACTCCAGTTCTAACATCTTCAAGTGGTACCCAAGCTGGGAGTTCCAAGG
AACTACTCAAACACCCTTTTAACTAGGTTCTCATTGGGAGAGCTCCATCCTTCTTCTCTCCCAAGGCTTAGGAAAATATC
TGCCCCCTCATACAGACTGGTTTATAACCTATCAGTACTGTGTTGACTATCAAAAAGGCTCATGAAACTATACTATCTTT
AGCATGAAAGAAACCTCCAATCATTACTTGGTCACCATCATTCCTTGTGACATACACTCCACCTCCCTTATGATTAGCCT
CAAAGGACCCTCTTGCTCTTCCTCGCCACATGTCTCCCCTCTCCTTCCTGTTCCTCAGGAACAGGGAAGTCATCCATCCC
TTCTTGGTTCTTGTAGCCTGTCTGTGCACTGCAGGGAACCAGTTAGCATTCCTGGCCTGGATTCATTATGGCTCGCTCTC
TTCCACCATTACAATTGAGATCCTGGCCTAGATTCATTACGGCTCTCTCCTCCACCATTACAATCGGGAGAGTTCACATT
TCTCCATACAACTGTTAATTCTGAGAGAATTTTTTTCCTTTTTTTTTTTTCTTTTTTTTCCCATTTTTATTAGGTATTTAGCT
CATTTACATTTCCAATGCTATACTAAAAGTCCCCCATACCCACCCACCCCCACTCCCCTACCCACCCACTCCCACTTTTT
GGCCCTGGCGTTCCCCTGTACTGGGGCATATAAAGTTTGCGTGTCCAATGGGCCTCTCTTTCCAGTGATGGCTGACTAG
GCCATCTTTTGATACATATGCAGCTAGAGTCGAGAGCTCCGGGGTACTGGTTAGTTGATAATGTTGTTCCACCTATAGG
GTTGCAGATCCCTTTAGCTCCTTGGGTACTTTCTTTAGCTCCTCCATTGGGAGCCCTGTGATCCATCCATTAGCTGACTGT
GAGCACCCACTTCTGTGTTTGCTAGGCCCCAGCATAGTCTCACAAGAGACAGCTACATCTGGGTCCTTTCGATAAAATC
TTGCTAGTATATGCAATGGTGTCAGCGTTTGGATGCTGATTATGGGGTGGATCCCTGGATATGGCAGTCTCTACATGGT
CCATCCTTTCATCTCAGCTCCAAACTTTGTCTTTGTAACTCCTTCCATGGGTGTTTTGTTCCCAATTCTAAGGAGGGGCAT
AGTGTCCACACTTCAGTCTTCATTCTTCTTGAGTTTCATGTGTTTAGCAAATTGTATCTTGTATCTTGGGTATCCTAGGTT
TGGGGCTAATATCCTCTTATCAGTGAGTACATATTGTGTGAGTTCCTTTGTGAATGTGTTACCTCACTCAGGATGATGCC
CTCCAGGTCCATCCATTTGCCTAGGAATTTCATAAATTCATTCTTTTTAAAGCTGAGTAGTACTCCATTGTGTAGATGTA
CGCACATTTTCTGTATCCATTCCTCTGTTGAGGGGCATCTGGGTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTGCT



   

ATGAACATAGTGGAGCATGTGTCCTTCTTACCAGTTGGGGCATCTTCTGGATATATGCCCAGGAGAGGTATTGCTGGAT
CCTCCGGTAGTACTATGTCCAATTTTCTGAGGAACCACCAGACTGATTTCCAGAGTGGTTGTACAAGCCTGCACTCCCA
CCAACAATGGAGGAGTGTTCCTCTTTCTCCACATCCACGCCAGCATCTGCTGTCACCTGAATTTTTGATCTTAGCCATTC
TGACTGGTGTGAGGTGGAATCTCAGGGATGTTTTGATTTGCATTTCCCCTGATGATTAAGGATGTTGAACATTTTGCGGG
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAGGTAGTGTCTGTCTTTTTCCCTGAGATGG
GTTTCCTGTAGGCAGCAGAATGTTGGGTCCTGTTTGTGTAGCCAGTCTGTTAGTCTATGTCTTTTTATTGGGGAATTGAG
TCCATTGATATTAAGAGATATTAAGGAAAAGTAATTGTTGCTTCCTTTTATTTTTGTTGTTAGAGTTGGCATTCTGTTCTT
GTGGCTGTCTTCTTTTTGGTTTGTTGAATGATTACTTTCTTGGTTGTTCTAGGGCGTGATTTCCGTCCTTGTATTGCTTCTT
TTCTGTTATTATCCTTTGAAGGGCTGGATTCGTGGAAAGATATTGTGTGAATTTGGTTTTATCGTGGAATACTTTGGTTT
CTCCATCTATGGTAATTGAGAGTTTGGCCGGGTATAGTAGCCTGGACTGGCATTTGTGTTCTCTTAGTGTCTGTATAACA
TCTGTCCAGGCTCTTCTGGCTTTCATAGTCTCTGGTGAAAAGTCTGGTGTAATTCTGATAGGCCTTCCTTTATATGTTACT
TGACCTTTCTCCCTTACTGCTTTTAATATTCTATCTTTATTTAGTGCATTTGTTGTTCTGATTATTATGTGTCGGGAGGAA
TTTCTTTTCTGGTCCAGTCTATTTGGAGTTCTGTAGGCTTCTTGTATGATCATGGGCATCTCTTTCTTTATGTTTGGGAAG
TTTTCTTCTATTATTTTGTTGAAGATATTAGCTGGCCCTAGTTGAAAATCTTCATTCTCATCAATTCCTATTATCCGTAGG
TTTGGTCTTCCTCATTGTGTCCTGGATTACCTGGATGTTTTGAGTTAGGATCCTTTTGCATTTTGTATTTTCTTTGACTGTT
GTGTCGATGTTCTCTATGGAATCTTCTGCACCTGAGATTCTCTCTTCCATTTCTTGTATTCTGTTGCTGATGCTCGCATCT
ATGGTTCCAGATCTCTTTCCTAGGGTTTCTATCTCCAGCGTTGCCTCGCTTTGGGTTTTCTTAATTGTGTCTACTTCCCCTT
TTAGTTCTAGTATGGTTTTGTTCATTTCCATCACCTGTTTGGATGTGTTTTCTTGTTTTTCTTTAATGATTTCTACCTGTTT
GGCTGTGTTTTCCTGCTTTTCTTTAAGGGGCCTGTAACTCTTTAGCAGTGCTCTCCTGTAATTCTTTAAGTGACTTATGAA
AGTCCTTCTTGATGTCCTCTATCATCATCATGAGAAATGTTTTTAAATCTGGGTCTAGATTTTCGGTTGTGTTGGGGTGC
CCAGGACTAGGTGGGGTGGGGAGTGCTGCGTTCTGATGATGGTGAGTGGTCTTGATTTCTGTTAGTAGGATCCTTACGT
TTGCCTTTCGCCATCTGGTAATCTCTGAAGCTAGCTGTTTTAGTTGTCACTGTTAAGAGCTTGTTCTTCAGGTGACTCTGT
TAGCCTCTATAAGCAGACCTGGAGGGTAGCACTCTCCTTAGTTTCAGTTGGCAGAGTATTCTCTGCAGGCAAGCTCTCTT
CTTGCAGGGCAGGTACCCAGATATCTGGTGTTCGAACCAGACTCCTGGCAGAAGTTGTGTTCCACTCACTAGAGGTCTT
AGGATCCCGTGTGGAATCCTGTGTGGGCCCTTGCGGGTGTCAGGCGACTCAGCTGGCAAGGTAGCCCAGGGCTCGAAT
GGAGCGGAAGGGGCTTGTGCCCCAGATCAGGCCCGGGTAGCCTGCTTCCCTATGTACCGCAGTCTCAGGTTCTGCGAG
ATTGGATTGGGGCAGGCACTGTGTTCCACTCACCAGAGGTCTTAGGATCCTGTGGGGAGTCCCGTGTGGGCCCTTGCGG
GTGTTGGGCGAGACTCTCAATTCTGAGAGATTTAAGATGATATTCTATGTGACTAGGAGCCAGTATGGTAACCTCAGAC
TGAGTACAGGCAACCAGGGTCCCGAAGGTAACCACAGACCCTCAGGCTGACCCTAGAAATGCCTTAGAGTTCCTTCAA
AGGCAAACAGCTCAGCTCAAGAATCAGCGTCACAAAGTACATAATGCAATAAATACTTTCTAGAAGCCTGCATGTCGG
GATTTGCTAGCCAGGTTCCCTGGTTCCAAGCCCAGGATGCACCTCGCAGAGCCCACGCCACTTCCCATAGCCTCCTAGT
ACTGATTGGATTTCTGAGGCACTTTCTGACGCAATCTCATGCATCTCATGCATCTCCAAGCTACCACAGAGACCCCTCCC



   

CCTCCCCGGAGCAAGGCTGGGTTTCTGTCAGTTCTCCCTTCCCGTTGCCACACAAACGGTCTTTCATGTTCTTTATCTAG
GTTTTACAACAGTCGGTGCTTGAGGTGGATGAAAGGGGAACAGAAGCAGTGTCAGGGACGCTGTCAGAGATTATCGCT
TACTCCATGCCTCCTGCCATCAAAGTGAACCGGCCTTTTCACTTCATCATCTATGAGGAGATGTCCAGGATGCTCCTATT
TCTGGGCAGGGTGGTAAACCCCACAGTCCTGTGACTCGGGTGTATGTAAGACCTCGTTCACCACGGTTGCTGAGCCAGA
GGTGTCTGAAACACAAGATGCTGGTGGTAGGTGGGAAAGGATGTGTTCTCTGTACCCAGCCTGCTCGCTGTGGCTGTTC
CCTGATTAACACTGAAACTAAAACAACTCATACTTTAAGGAGATGTCTGTTCAATCTGTCTGGCATTTTAAACGCTTCTG
AGCGCCTTAGCTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGGAACTCTATGTAGACCAA
GCTAGCCTTGAATTCACAGAAATCCACCTACCTCTGCCTCTGCCTCCTGGGTGCTAGAATTAAAGGTGATTCACCACCA
CACTCAGCTCTGTGTGTGTGTGTGTGTGTGTGTGTTATAGTATGTTTTAATCATAAAATTCTTTTTTATTAAAATTAACAG
AACATCGCCATAGACCATCCTGATCACAGTGTCTGGCTCAATGACACCCACTCAGTTCTGTTCTGTGATCACCCAGTCA
CGTGGTTCCATCACAGGAACCACAGAGCACCCAGTTCAATGACTTCATCTTATAAGGAAAACAAACAGAGGCCAGAGC
AAAGGCCACATCTGGGTTTTCACGAGTGACAGGCACATTTTTCCTCTTTTCTTCATAAGAGTTTATACGTGAACATATAA
ATACATACACTAATAATGACCTTTTATGATTGCTTTGGTATAGAGTTGAATACAGTCTCAATTATATTCAACTTTGCCAA
CAAAAAACATGCCTTGGTCATTGTTAATTAAGAAAATACCTTTGTGGGCCTTGATGCTGTGGAGGATCTTGACTGTATA
GAGTGCAGGGCCCACTGCACATGATAGGTATGTCAAATGTTATATCTCAGTGGGAGTAAAACACCAGCCCAGGGCCAC
TCAGTGTGACCATAGTGAGCCAATCCTTCTTTCTTATTCTACTCCAAGGCTTTGGGACTCTATCTTCCCTTTCTAAAGCAT
GTATCTTTAGGGACTGCTGAACTGTCCTTTGTCTCAGTTGCCCACTGTGCTTGAACAAAAGCAAGCATGGACTTTGTCCC
AGTATGAAAGGAGAATGCAGATAGCTCTAAAGCATTCCTGGGCAGCCATTTTCTAGCTTATCAAGATAAAGGCAGAGC
TTTAGAGGGAATCAGAGAGTGTTAGATATCAGAGACCAACTAGTCTCAGAATGGCAGCTGTGCTGACTCAGGGCTTAG
CTGCATTTTAGTCATCTAGTTAATACATAAACACATATAAAATCGATGCATTGATTAGGTACTTGGTGACAACTCCAAA
GTCACATGAGTAAGAGGTTCCATCAAGAGGCAGTCTAAGCCAGATGTCCCCACCTCAATCTCGACATTAAGTCACTCTT
GTAGTTATTCCAGGGCATTAACAGATGTTCATTTGGGTTCAGACAGCTCTGGGGACTAGGAAGAGAGATCAAGGATGG
TTCTAGCTGGCATTCAGGGTACTTATGCTCAGTTATTTAGATATATTTGTGGGAAAACAATAGACAGAGAAAAAATTAA
AGATTTCTTTAATGTATATGAATGTTTTGTTTGCATGTTCATCTGTACACCAGAAGAGGACATCAGATCCCAGAGGGCA
ACAGTTATAGATGGCTGTGAGCCACCATGTGAATGATAGGAATTGAACTCAGAACCAGAAAAAGGAATTTAAAGAGAG
AGTTTTAGCACTCTTCTCATTACTAGATGGAATCTAGGAAAGGAAGCCTATAGCTACACCATACTGAAATAAACATGGC
CAAATCCAATGCTAGGCAGGCCATCACTGCTGCAGATGAAGCAGAGCACTCTGTCACGCACCTAGTTAAAGGACGATT
AAGTCTTCTGATAAGATGAAGATATGAGTAGATACATGTTCGTATCTGCCACTTGTTTGCTTTTTAGCATATCTGCCTCT
AGGGTATAATTTTAACAAAGGTTCAAAAAATTTTAAAGGTTTTAATACTTGTGACAAAATACTTACAAAGGTAATTTTG
AATAACTGTTTTAATTGGTAATTTAATGCCTAAACAATTGACTTCCAGCTTTATAAGCAGTGGTGACTAGTCTCTGCCAG
ATCGCTTTCCTTTACCCCACATAGATAAACAGGAATATGAAAAGCTTTTAAGCACTAAGTGTATTATTTAACAATCAAA
TCGAAACTCTCTGTGGTATTCGATGTAAACAGAGTCAGTGCTGGTGTGGTAAACCAGAATCCTGGAAAACTGGCGCAG
ACTTGCTGTCCCCTTCTGCACAATGAATTCTCCAGACCACAACAGATTCAAGTCCATATATCTTAGGCTAGCAGAAGAC
TCAAACTACTCAAACTACTTGAATTCTCTTACACAGAACAATCAAGTTTCTCAGGGCTCCTGGACTTTCACTTCTGACTG
TCCCTGATGAAAGGTATTGAGTCCCTAAACAGTGCCCCAAGGAGGCCACGGGGAAGGAAAGGGATGACAAAGAATGA
AGAAGCAGTAAGCGACTGTCCCTGAGTCATCCACAGTTGATGCATTATGCTCCACCAACTCATTATTTAAAGATGACCT
GCCTTTACTTTACAGAGTAAGAACTGTAGGAAAGTATTTAAAATTTTTCTCACAAATACAGGTATCTCATTAACCTCTGC
TTTATTTTAAATACGCTCATTATCCATTTCACATTATAAAAAGTAACCACGCACACATATGCATTCACAAATTAGATCAT
CTTTATCATACATCAATATATCTTTAAAAAACAAGTATTTTCTGATATCAATATAGATATATGCTGATTGCATTTGAAAT
AGAGAAGCTGACAATAGCTTCATACAGTCTGTCTCAGGAAATGACATCTTAAAGTTAAGGACAATATATGTTCCACAG
GCAAATTTTGATGGAATTATTAGCATTAGTACAAATGGTGCTGTTGACATGGCGTGAGCATGATAGCTTGGAATGACAG
CTGATTCAAACTGGATTCATCATTTGACATTAAGGACAGATACAATCTAAAATGTAAACAAAGCATTTATAAAAGAAAT
TCTAGGAATTAAGGAAATCATCAATCTATCATTTTTAAGGTATTTGTAGCTAAAGTTTTCCTGAATCTTTGTGGATTTTC
ATTGCTGAATCTAGAACTGGGGCCGGTCCAGGTGCTTGATACCATCACAGAATCCAGGACCCACGGGACCACAGACAG
CTGCTCTGAGCAGAGAGCTCATAGGAAATACAGTGCCTTCCTTTCCTCCTGTGTCCTAGCCCAAGTGGTTACCAGAAGT
CAATTTAGACAAGCAGGCTAAGTTAGACTGCCATGGGATGTCTAAATGCTACAACTTAGTAAACAAAAGCCAGCCTCT
CACATAAAGACAGGCATGTCTCTTCAGTCCAGCAGGCAGTACACACCAAGTTGGAGCTCATTACACTGCACTGGAGCA
CTCGGATTCAGAGCCTACAGTAAATCGCATGTCATACCTCCTAGGGAAATCTAATTCCAAATAGGGCAAGTTTCACATC
AGCTGCACGATGTTCCTTCCTCCCTTCCACACTTTAACAATCCTGGCCGTCTGTCGCTGTAGCTTTTCCACCATCAGATT
CTCCGCTGACTGCTTGTCTCCTTCACCAAGCAGTTGACTTAAGGATTGGATTTTCTGGATTTTCTGATAAAAGAAGGAAA
TAAGAGGAAGGGGAAAAGGGAAGGAAGCAGAGAAGGAGAAGGAGACCATAAAGAGAACATAGGACAATTGTTCATA
ATAGAGTAAATAATATAAATATGCTACTCTGAGGCAACCTACAGTATGATAATTCTTACGCAGAGGAAATTAATTACAC
ATCAGGGATCACT 



   

 
Selection Cassette: IRES Beta Geo Puro 
 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGAT
CAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTC
CACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTT
CCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAAC
AACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGT
ATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCT
CTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCG
GTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTT
TGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTT
AATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGT
TGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCG
ATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT
GACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTG
ATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGG
GCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAAC
CGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATT
TTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTT
CAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGG
CAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGAT
CGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTT
GAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAAT
GGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGG
TCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTA
TCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCAC
GGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTG
CAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCG
CTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACC
GATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAAT
GGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTT
CGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTG
ATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCT
GTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCC
AGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTG
GATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGAT
TGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGAC
CGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGC
CGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTT
AACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCA
CCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGA
AGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTA
CGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTC
AAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGG
CGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTT
TTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGAC
GCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACT
GATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGAT
TGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTC
TGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCG
GCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGC
TGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAG
CGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACT
GGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGC
TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCG
AGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGA
ACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAAT
ATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAG



   

CGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGC
TCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGAT
CAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCC
ACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGG
GGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTT
CTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAG
TCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACAT
CCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTC
CCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGAC
AGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTC
AGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCC
GGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGAC
CTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGC
CGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCG
GGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGC
AGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCG
AGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGT
GGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGG
AGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCG
GCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGAC
GCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCA
GCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCAC
TCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGG
GTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTC
TGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGC
C 
 
Targeted Locus: 
 
GACCTTGAACCTCTGATCCTCTTGCCCCCACTTCCATAGTGCTGGGATAACAGGTGTGCTCCACTGAGCCTTATTTCATG
CAGTGCTAGGGACCAAAACCTGGAGACACTCAACGAACTGAGCTATAACCACACCCCATCGCTGGTTTGTTGTTGTTGT
TGTTGTTGTTGCTGCTGCTGCTGCTGCTGCTGTTTCTCTTTTGATTGTTGTTGTTGTTGTTGTTTTTTCAATTTTGTGGGTA
GGGTATATAAACTTTGTCTCACTTCAAGGCTAGAAAGGGACATATAGCAAAACTTACAATGACAACCTAGTAGGTCTG
AAAAGCTGTACCTCACAGGGTGCTTTCCAGCTCAGGCTCTGAGTACTTGAGAGGTTCAGCCTCAAGAGACAGAAGGTA
GTACATTGACCTTGTGCAGGGCTTGTATTGTAAGACATGACCCAACAGGAATCCAGTCTCCATTACTGGACTGACAGTT
CCTTACGGACAAGACAGTGGGTCTGAAATTCTACCCAAATCCCTTTATGGTTCCCAGAAGCAGCCATGAGGCCCATGAT
AACCTTCTTTCTAGAACCTTCATCCCCACCCCAATGAGGGTGAGACTCTTGTGAATTCTGGTCATAGTTGGGGCCATAG
GACGAGCCTGGGGAATACCAGAAGTTCTTTGGTTTTCTGGAAATGCAATCATATCCCAGCAGGGTGTTAATCAGTAACA
GTCCCCAGAGGCCCACACTTTGGAATAACAAATATTTACTGAAGGCTTTGGGCTGCAAAGCTTCTGCTTGCCTCTTTGCT
CTGAATGATCTTCTCGGCACCAGAGGTCCAGGACTGGTAAGAGGTGGTGGATGGCAGGGGTGCCTCTAGAGTGTCTAC
CAGGGAGAGGTGGGAGAATAGCTGTTTTCTCGCTCTCACTCTCTCTCTCCCAGTGGGCTTCAGCAGGGAGTGGGTGGGG
TGGGGGAGTTAGAGGGCAAGAATGCTGTCTTTCACCTAAACTCCAAAGGACTGTACATTGAAGTTGGGCTCCGGGTAG
CATCAAAAACATGTTAGCCATAGATAGGAGGCAGCCAGGGCAAGGGCTCTGAAGGCCTGGTATTTGTCTGCCACAGCT
CACTGCCGAAGCAAGTGAGCCAGGGCTGGGGGGAGGTAAGGGAGGCACTGCTCTACACACATGCTCAGGGCTAAGTGT
CAGGTAGGTAGCTTATTTCCTGCCCATCTCAAACTCTGTGGGACAAGGTGTGCCCTCTATACACCCGACGCTGCCCTAG
GTCCCAGGAGCACCCCGTGTATATTGTGTATGGCTGTCATGATGATGATGAGGGACCTGAAAAGACAAGTTACCCTCTT
CAGTAAGCAGGCGCAGCAACGGTCAGGTGCTACAGAGACACTTCAGGGGACGACTTAGTTCTAGGAAAGTGGGACATT
GTGCTGGTGTGTTGGGAAATGTTCCTGACGGCCGAGACAATGACAAGTAACTATGGAATCAGGACTAATCTGAGCGCT
TAATTTACAAAGCAGAGCTAAATACCATGACAGAATTCTCCCGGGGCAGCTCAGGCTGTTGGGACAGAATAGCCAACA
AATGTGCAAATGTGTTTGCACAGTTCTGGAGGCCCAAGGTGAGGGACAACATGGTTGGGCTGTGATGAGGGCTCACCT
CCTGGTTTGCAGATGGTGGTCTTCTCAGTGTGTTCTTGGTGGAGAGAGGAAGGCTCTGGTGTCTCTTCCTCTTCTTATAA
GGACACTAAAGCCCTCACAATCGCCCCACAATTCAGACATCATCTAGTCACTCTCAAAGGCCCCACCTTGCCATAGCCT
CACCTTGGAGGATATGGCCTCAGTTTTGAGTTGTGAAGGACTAAAGGCAAGTTGTCCATTTAAACAAAAAGATGAATGT
ATGACACTGGAGATGTTTCGTACCTGGAAAGAAGTAATGACCCGATGCTTACAGCAATGTGGTGACCTACTAAGGGGC
CTCATCATTATGGCTGGGAAGCAATTCCTAAATGGTAACATTTGGGAGACCCAGCAGGGTTATCCAGGCTAGAAAGTG
GGGATGCTGGCTTCTTTGGGGTCATTTAGCAAGACCTGTGTCTTGGGGCTGGATGTGGTTTGTTACGGGTACAGAAGAG
GGACTGGGAGCAACTGGAGCGCTTCTTGTCACATTCTGACTTAGAGTCTAATGGTCAGAGTGAGGGGCTGTGCTGATGG
GACCTATCAAGCATCCCCAACACCTATGGCTTGAGCATCTTGCCATCCAGATCTTCCTATTGTCCAGCAGAGAGTGAGC
TATTGGGAACATCTTAGTGGCATAGGCAGCCAGCCTCTAGGACACTGGTAATATTGCTGTGAACACGATGTAGTGGCAC



   

AACTCAGAGCCAGGTTTCGGATCTGAGCACACAGATGAATCTCAAGAGAGGCAGACAGACAGTCACGGGGAGCGGGG
TGGGGCAGGAAAGTCGCTACCAGGGCAGACTCCCTCAGGCTGCAGAACTGGGGCACAGACAGCCAGTGTGTGCCATGG
GGGGAGGGGCAACGAGACTGAGCGACTTGAACCCAGGTCTTGTGTAGAAAAAGAATCGGCTGTGTTTCCTGCAGCCAC
CTAGGAGCTGTGGGTAGAGGACTGAAAGAAGACCTATCGGGAACTGTGTACAGGAGATTCAGGAAAGAACCGGCTTA
AGTCAGAAAATTGTGGGGAGGCTTCCTTTTCTTTGCTGGATCCCCTCTTGGACCCTCCAAATCCCTAGTCAAAGGTGTCC
CATATTAAGGTTCTGTGACGCAGCATGGAGGGGCTGTTTGATATGCCTAGTAGCCAAATGATAAAGGAAAAGCTCGAA
GCAGCTCAGTTAATGGCCCCAGCTCCCACCTGATCCTGCTCTAGACCAAAGGGCCACATTTGGCCCTGCCAGAGGAAA
GCAAGGGAACAGAAACTGGGGGAGGGACCACACATTGCTCAAGGATCTGCTCAAGAAGATGGGACTTGGAAGAAGTC
TTGTAAAATGCCCCCATTCCCTAACCAGGTGGATGAATACACCGCCTATATGCTCTAGGTCAGTCTAGGGTATAGCTAA
CCTGTGATCAAGCCAGGGGAGCCCACACTTAACTTGGTAGGAAGGAAGAAGAATCATGGGAGAAATTTTTGCCTGGCA
AAGATGTTTTATTAGGTGCTGAGATATTCTTCGTTCTCATTCATTCATTCTCTGTCTTTCTCTCTGCCTAGGATGAAGGGA
AGTGGCCCCTGGCCTCCACAGCTGACCACAGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCG
AATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCC
GCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGG
AAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGT
CGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCC
CCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTG
CCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGC
CCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAA
AAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTT
TTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGC
GTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTT
TCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAA
CTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCC
ACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATT
ATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGC
CGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGG
CAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACA
CAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGT
GCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGC
CTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAA
ACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGC
AGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATT
CGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTG
CTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACC
GCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCC
GCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTG
GTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGC
CCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAA
GACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCC
TTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCG
TTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCT
TACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGC
ATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCA
GCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCG
GTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCG
GGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGC
AGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCG
AAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGAT
TGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAG
TGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTT
GTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAAC
CTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGC
GATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTA
GGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATA
CCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCG
GCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGG
AAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGG
CGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATAT



   

GGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTG
GGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAG
ACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTC
CTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGG
CTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATC
AGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACG
GCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCAT
CGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGC
GGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTG
TTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTC
TAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCAC
TTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGT
GGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGT
GACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTT
GGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGC
TCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCA
CGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTAC
AAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTAC
CCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGC
GTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGT
CGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACA
GATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCA
CCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCT
GGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAA
GGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGG
AGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTT
GTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGC
ATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGA
CAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCC
TACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCTACCGTGCAGACTT
GGCTTGCTGTCCTCATCAACACTCCCAATCCATTTTACTTAAAATGCCCTATGCTTGCTGCCCATGATCTCCAGTGATCA
CCAAGGTCCAATTTTACTTTATCCTGAGCATCAATCCTGGTTAGGCCTAGTTTTATTATTCTAATGAACAGCAGTTGTTC
AAATACAGCAGTTTTCCTACTGGGATCTCTATTGATGCCAAAGCTACAACAGTAAACAAGCCAGAGGGAGACAAACAA
CACTGTAAGAGGATAAAGCACTTCAGCAGGTGCAGGCCAAAGCCAGGGATGGTCTTCTCTGGTGATGAGGGGTGAATT
TCATGGGTTTGTCTGAGAAGAGTGTTTAGAGGCAGTTTGGGGATAGAGCACGGCTGGCGGCTCTAAAGAACAGCAAAG
TGGCCAGTGTGGCTGCAGCTGTTGCAGAAGAGGTGAGAGGATGCAGGGACAGCCACCCCAGGACCTTACATTGCACAC
TCAGAAAGGTCATGGGCTTCGCCAGCAGGAGATGGGGAGCCATAGAGGCTTCTGACCAGAGGCTCAAGGAGACCTGAT
TAACGGATCATACAAGATCCTGTGCTGAAAGCAGGCATTAATAAGGAGGACCATGAGGAAGCCAGTCAGAAGGGTGC
CGGATAACATCAAGATGTTGCCACTTGGACAATGGTGGTAGCAGGTGAGGTGGTAAGATGTAGACAAGACATTGAATC
TGCCAGGAAGCAAGAAGCAGTGAATTTGATGACTAGATATGGGATGGGATGCAGAGCAAAAGAAAGAGAAAATAGAG
ACAGATCTGAAGAGGTATCTGTCAGTCAACAATAGCTGTAGTGTTGGGGCCTCAGCATCTCAAGGATGGGTATCACTTA
CTAAGAACATGAAAGGAACAGGCCTGGAAGTAAGTTCAGAGCTCAATCCTAACATCTAGAAATGTCTCCCTAAGCTCC
ATATGAAGGAGGCCAGGCTCTAAGAGTGACTCTAAGAGTGACAGGTACATGGCTGGGGGTTAGTACCATGAGAGCAGG
TAAGCCTGAACATGGGGAGAGAGGCGGGTGCCCTGTGTGGAGAGAAGAAATGGAAGGGTGGGGTAGAAACTCGGGTG
TTTGTGGAAGTGAGTCTGCCTGCTGGTGCACAAGGCAGACAGCTCCAAGAAGAGTCTCATGGCTGTGCCTGTTGAGTCG
CTGCTCCGGAACTGGTATAGAGATGAACTCAACTGAAGGTCCTGCCCACAGCTTTCACTTGCATTTTTCTGTCATTTTAA
AATCTTTCAGCATTAGCAAAGGGCTGGAACATAAACCCCAACAAATGTTTCCTGAGTGGTTACACACTTACAAATTAAA
ACTTAGGACATGTCACATCCTCAGTTTTTTCCAGGATGGAGCCCAGCCCAGCTACACAACAGGGAGAAGAGTAGGCAA
GGGTTTATTTATAAAATTGCTGCGTTCCAGGCATTGTTCTGGTCACCTTTCATACGACAATCATTCTATTCAAAAGCTCT
GATGTTGGTACATGTATTTTTTGATGACTCTTTATAGAGCAAGAAAACTGAAAATTAAAATTAATTTGATTTAATTAGTA
GCTTTCATGTTTTCTTTTTAATTTCTGAGCCACAAAACTCATCTTTCTAAATCTCATCTCCTCAGAGAACTGACAAGAGG
AAAAATAAATATCTCAGAGCCTCCTTGGCTAAGGAAACAGTGTTAGTGGAAATCCCTCTTTGCTTTCCTTGTTTGACCAT
TCCCCCAAGTTCTCTGGAAACATCAAGGTCCAGGGTGCTGGGCTGGGAACAGCATCCTCCAACGGGCTGCTAGGATGC
AGGAAGCAGCCAGGGAGTTGGTTGGGGTGGTTTTGAAACATACAGAAATGGACATGGAGTCCAGCATTCCTTACTAAA
AAGGATTTGGGGAAGGGAGCTGATGACCTAGCTAACACAGTGGTGCTTCATACCTCAGAAGTATTTTCTCTGAGATAGA



   

ACACTGTGAAAGATCCCATGAGCTATACACCATGAAGCAAAGAACATAGTCTTGGAGAGAGGAAGGAACAGAACATG
TCCTTATCAGCAGCCCCAGCCATTTCACCATTGTCTGTCCTGCCCTTGGGCCATAGGAAAATGGAGGTCTTCTTTCCCAA
GTTCAAGCTGAACCAGAGGTATGAGATGCACGAGCTGCTCAAACAGATGGGAATCAGGAGGCTCTTCTCCACCTCAGC
TGACCTCAGCGAACTCTCAGCCATGGCAAGAAACCTTCAGGTGTCCAGGGTAAGTCAGGGACCATGCTGGGGCCCAGG
CCACAGCATGCAATGTCACTAAAACCAACACATACTTTGCAAACCACGTCGTCGTGATTACATGCCTGGCTGTAGCATA
GAATTTTACTCCAGTTCTAACATCTTCAAGTGGTACCCAAGCTGGGAGTTCCAAGGAACTACTCAAACACCCTTTTAAC
TAGGTTCTCATTGGGAGAGCTCCATCCTTCTTCTCTCCCAAGGCTTAGGAAAATATCTGCCCCCTCATACAGACTGGTTT
ATAACCTATCAGTACTGTGTTGACTATCAAAAAGGCTCATGAAACTATACTATCTTTAGCATGAAAGAAACCTCCAATC
ATTACTTGGTCACCATCATTCCTTGTGACATACACTCCACCTCCCTTATGATTAGCCTCAAAGGACCCTCTTGCTCTTCCT
CGCCACATGTCTCCCCTCTCCTTCCTGTTCCTCAGGAACAGGGAAGTCATCCATCCCTTCTTGGTTCTTGTAGCCTGTCT
GTGCACTGCAGGGAACCAGTTAGCATTCCTGGCCTGGATTCATTATGGCTCGCTCTCTTCCACCATTACAATTGAGATCC
TGGCCTAGATTCATTACGGCTCTCTCCTCCACCATTACAATCGGGAGAGTTCACATTTCTCCATACAACTGTTAATTCTG
AGAGAATTTTTTTCCTTTTTTTTTTTTCTTTTTTTTCCCATTTTTATTAGGTATTTAGCTCATTTACATTTCCAATGCTATAC
TAAAAGTCCCCCATACCCACCCACCCCCACTCCCCTACCCACCCACTCCCACTTTTTGGCCCTGGCGTTCCCCTGTACTG
GGGCATATAAAGTTTGCGTGTCCAATGGGCCTCTCTTTCCAGTGATGGCTGACTAGGCCATCTTTTGATACATATGCAGC
TAGAGTCGAGAGCTCCGGGGTACTGGTTAGTTGATAATGTTGTTCCACCTATAGGGTTGCAGATCCCTTTAGCTCCTTGG
GTACTTTCTTTAGCTCCTCCATTGGGAGCCCTGTGATCCATCCATTAGCTGACTGTGAGCACCCACTTCTGTGTTTGCTA
GGCCCCAGCATAGTCTCACAAGAGACAGCTACATC 
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