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Genentech ID: UNQ6427 Date of Submission:  2/9/04 

Lexicon Contract Name: DNA485 Mutation Type: X  Standard Knock out  

LexVision Name: GPR027N1   Conditional  

Reference accessions:  BC026896 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS/DNA485/37, pKOS/DNA485/44_________     
    X Target Vector  DNA __pKOS/DNA485.TV/37____________     

  X Targeted ES Cell DNA __1A9____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 29/30 33/34 

Restriction Enzyme for Genomic Digest: EcoRI Bgl II 

Predicted Wild-type Band (kb): 18 11.8 

Predicted Mutant Band (kb): 15 17 

Probe Size: 434 bp 485 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: DNA485-3 5’ Primer Name: 35 

3’ Primer Name: DNA485-5 3’ Primer Name: 36 

Predicted Wild-type Band (bp): 279 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 353 
 

 
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 
DNA485-29  5’ – ATGCACTGTCCTAGGGACC 
DNA485-30 5’ – TTCTGTGCCTCAGATGATGC 
DNA485-33 5’ – ATGGGAATTCAATCTCAGAGG 
DNA485-34 5’ – CATTTGGTGAATGCCCTTCC 
 
 
 
PCR Genotyping 
DNA485-3 5’ – GCTTTGGGCTTACATCTATCT 
DNA485-5 5’ – GAACTGACCATAGGTCAAGG 
DNA485-35 5’ – AGGAGTTGTCTGATCATGGCTTTAC 
DNA485-36 5’ – CCCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
CCCTGCGAGCACCTCTTTGAGAGCTGGGGCATCCGCCTTGCTGTGTGGGCCATCGTGTTACTCTCCGTACTCTGTAACGG
GCTGGTGCTGCTGACAGTCTTTGCCAGCGGACCCAGCCCGCTGTCCCCCGTCAAGCTTGTGGTGGGTGCGATGGCAGGC
GCCAACGCCCTGACGGGCATTTCCTGTGGTCTCCTGGCCTCGGTGGACGCCTTGACCTATGGTCAGTTCGCTGAGTATG
GAGCCCGCTGGGAGAGCGGTCTGGGCTGCCAGGCTACGGGCTTCCTGGCTGTCCTGGGTTCAGAGGCGTCGGTGCTGCT
GCTCACACTGGCGGCGGTGCAGTGCAGCATCTCTGTGACCTGCGTCCGAGCCTACGGGAAGGCGCCGTCGCCTGGCAG
CGTCCGCGCAGGCGCACTGGGATGCCTGGCGCTGGCCGGGCTGGCCGCAGCACTGCCGCTGGCCTCGGTGGGAGAGTA
TGGCGCCTCCCCACTCTGCCTGCCCTACGCCCCACCCGAGGGCCGGCCGGCCGCCCTGGGCTTCGCTGTAGCCCTGGTG
ATGATGAACTCGCTCTGCTTCCTGGTGGTGGCCGGCGCCTACATCAAGCTCTACTGTGACCTGCCACGGGGTGACTTTG
AGGCCGTGTGGGACTGCGCCATGGTGCGCCACGTGGCCTGGCTCATCTTTGCAGATGGCCTCCTCTACTGCCCCGTGGC
CTTCCTCAGCTTTGCCTCTATGCTGGGCCTCTTCCCTGTCACCCCCGAGGCTGTCAAGTCAGTCCTTCTGGTGGTGCTGC
CTCTGCCTGCCTGCCTCAACCCACTGCTCTACCTGCTCTTCAACCCTCACTTCCGGGATGACCTTCGGCGGCTCTGGCCA
AGCCCTCGGTCCCCAGGGCCCCTAGCCTACGCTGCAGCCGGTGAGCTGGAGAAGAGCTCCTGCGACTCCACCCAAGCG
CTGGTGGCTTTCTCAGATGTGGATCTTATTCTGGAAGCTTCTGAGGCTGGGCAGCCTCCTGGGCTAGAGACCTATGGCTT
CCCTTCAGTGACCCTCATCTCCCGACATCAGCCGGGGGCCACCAGGCTGGAGGGAAACCATTTTATAGAGTCTGATGGA
ACCAAGTTTGGGAACCCACAACCTCCCATGAAGGGAGAACTGCTGCTGAAGGCAGAGGGAGCCACTTTGGCAGGCTGT
GGCTCTTCCGTGGGTGGAGCCCTCTGGCCCTCTGGCTCTCTCTTTGCCTCTCACTTGTAAATATCCCTCT 
 
Genomic Locus: (the deleted sequence represents nt 10047-11301 in the sequence below) 
 
GCAGATACCTTCAGCCAGCTGGGCTCCTTGCAAGCTTTGTGAGTACCTGCAGCACCCAGGGGTGGGATCTGGAGGACC
CCTCCCCCAGTGTCCCCTCCAACATCATTTCCATAGCACATGTGTCCAGTTCAAGTACTCATGACATGTATATTTATTTC
TTTTCCACAGCCCCTTCATACACACACACACACACACACACACACACACACACACACACACAGCACTTCCTCATCCAGA
CAGTCATGCAGCCCCTTCTCCGTCTATTACCCAGGATTTTCTGAGGCTCTGAAATCAGACATGATGGCCCCATTCCAAG
CTACAAGCAGGTTGGGAACTAGGCAGCAGTGAGAAACTTCCCCAAAGGCTTCAGGTCACTGCTGCTTGGGAAGGCCAG
ATGGAAAGTATGTGAGAGCAAGCCCAAGCTAGGCCCACGGTCGGAACAGTGCCTCTCTCCCTTGTTCCCACCCTCTTCT
ACCTCCTGCTTTCTGCTCACAGAGACCTGAGTTGGAATGCCATCCGTGCCATCCACCCTGAGGCTTTCTCAACCCTTCGA
TCCTTGGTTAAGCTGTAAGTACCCCTTGAACTCTCTTCCAAGATGCTGAGGACCGGGTGGGACTGTGGGCTGGTTGGTG
ATGCAGGAGGGCCACCAAGGAGCAGGGACTTGTACAAATGTTTCACCACACATCGCAGGGAGGTCCGAGGGGCCTAAT
CAATCATTCTAACCGTGTGTTTGACACACTGAGAGGCCCGGTAAACAGAAAGCCTACTTCCGGCAAACCCTGGAATATC
ATCTGCTAATGTTCTGCAGTGTTTCGGCAGCCTTGGTCCTCATTATGCTCAGTCCCCTCCCCTCTCCCCCGGCCTCCGTAT
CCTCCCCGTTCACCAACAAAGAGGACATACGTATCTGAACTTCTCGGTTCAAGAGGATGACGGTTGATGGAGAACCCA
GAGTCTCAGAGAGCTGCAAGGCAAGAGGGAACCACAGAATCTTTAAGTCTCCTCGGATGCAAGCAGAGGACATGGTCA
TTGTGTTAGGCTGAAAGAGCTCCTGACCTGGTTGCCACACACCGTATGGGACAGGTTCCTGCCTAAGGAGGAGCTGACA
CCCTCCCTGCCTGCCTTGTTGTGTGTCCCAAAGGCATTCCCACCTACATGGAGACCTTTCTGACTACCACAGACTCCTCA
AGGCTCCCGGTCTTGGCCACTATCCAGCCACAGACCCTTCCTACACACTGGTGGCTTTTCCAAGGTCTAGGAGGAGAAG
CCTGCTAAAGGACCTGTTGTGACTCCATGTGGCACGCAGTCCCCCCTCCCTCGTCCTTGGCTCTCTGGGCTCTGGGCCTT
GGTCTTGTAAAATTCTCACCTCCATCTCCTCTCTATTTGCCATACTCCTGCCAGATAGGTAGGACAGATATTTTTATCCTT
TAAAAGATGGGGCCATTGGAACTTGGGCAGATTTGTGACTCTCTTTGGTTACACAGTGAGTTGGTGACAGCGCCAGGTT
TCCTGCCTGCCAGTCCAGGGCTGTTTCCACGACGCACAGTCTGTGGTCCTAGTGTTTGCATTGGACTCCTGGCTTAGTCT
AATAAAGTCTCCAGTGGAGGTAGTGTATGTCCTCACCGCTGGCTACCAGGCGGTGTCTGCAAGGCAGAACGGATGATC
CAATGCCTACTTGAGGCTGGTTGACCAGCTCTGTCCTACCCCATCTGATCATCCAAGAAACAAAGGGAATACGTGAGGT
ATAGGCAAATAGCAGAGAGGTCTCCCAGGGCAGTGAGCAAGGGTTCCTAGATGGGAACCCAGACACAGAAGCTACAG
TTGTGGGGCTCTATTACCTATAGATGGGACAATTTGACATTAATTTAGGAGAGCCCCTGATGCATAGCTGTCACCCAAG
GTTTGTTGAATGAGTGAGTGGCTGAGTTAACAGAGGGGGGGGGTCTCTAGAAACCCCTAAGCTTCAGAGCATACAACA
TGCCCTGTGCTTAACTTCTCTTCTTTGCTCCTTCCCTCTTGCTTCATCCCAGGCATGCTGGCCACACCCTCAACAAAGCCC
CGCCCCCTCAGCAGTCCCACTGACTGCCAATAACCCTGATCATGCACTGTCCTAGGGACCTGACTGACAACCAGCTGAC
CACACTGCCCCTGGCTGGGCTGGGAGGCCTGATGCACCTGAAGCTCAAAGGGAACTTGGCCCTGTCTCAGGCCTTCTCC
AAGGACAGTTTCCCAAAACTGAGGTGAGAGCTTGGCTTGCCTCCTGCCTGAGGAGGTGTGTCCCAGACACCTTGGGAG
AAACTGAAAAAGCCACAGAGTCTCACCCTGAGGATAGCCCGGTAGCTTGGAGTTTGGCTCCAGTAATCTCCTGTCAGCA
GCTAACCAGGGACATGACTCTATTCCCTTCTATCTCCTCCCCGCTATCCCAACCACCAATCTAAGGGCACTGGGACCTG
GGGGAAGAAGTGAGCTGAGCAGGGGTTCTTCCCACAGCCTAGCGATCCCATCCTCACTTAGGCATCATCTGAGGCACA
GAATCAGGGCAGAGCCCAGGGCACCGATGAGTGGAAAGCAAGCTGCCAGCCAGTCCCTGGTGTTAATGACATCCAGGC
TTCCTCCGTGGAGTGGCGGCAGCAGAGCAGCCTGTGTGGCCCAAGCTTTGTCTGCTGCAAGCTAATGAGATGCTCAAGG
CATCTGTCCTCACCCTCAGAGGGCACAGCATCCAGTTCTGTTATGCCAGGAGCTGGGCAGGGGACAGGGTGTTGGTTTC
ACAGAAGACAAGAGTGAAGAGTCACTGGGGAAATTGTTGCTTAAAAATGAGAAAGAAAGAAAGAAAGAAAGAAAGA
AAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGCAGGGAGGGAGGGAGGGAGGGAGGGAG
GGAGGGAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAACCTGGAGA



   

GATGGCTCAGGAGTTCAGAGCTCTTGCTGCACAGTTCTGATAGTGGGAGTTAGGATCATGGCACCTATATAATAAGCTG
GGATGCCATATATGCCTGTAATCCCACCTCCGAGGAGTACAGAGACAGAAAGATTACCTGAGTTTGCTGGCTTCTAGGT
TAGCCAAGAAAACAGGCAGAGTTCAGAGAGAAACCTTTTCTCAATGAGCCAGAGAGCAATAGAGAAGAGGGCCCTTG
ACACCCTCTTCTGGTCTCTGCTTGTGTGCATAGGCATATGTACGTACACATTCAGACATAAAGAAGGAACATAAAGGTA
GATGTTGTGCATGGTCCTACATACCTGGAAGGTGGAAGGAAGAAGATGGGTAGTTCGTGGTTATCCATGGCTACAGGT
GGAGTTTGAGGCCAGCCTGGATCACATGAAAACCTGTCTTGAAAGGAAAACAAAGGATGGAGGGAAGGAGGAAAAGG
AGAGGAAGGGAAGGAAAGACAAAGGAAAAAGGAGAAAGAAAAATAAAAAAGGCTCCATGTCCCCCTCCTCCCAGCA
CTTGGGATCAAACCCAAGGGACGTGTGCCTGCCAGGCAAGTGTTCCATGCTGAGTCACACCCCAGTCCCTGCCTCTTTA
CTGCCTCCTTAAATGCTAGACAAGAGTTACTGCTGAGGAGGAACAGAATCCCTGGGTGCTGTGTGGCCTTGGGGGAATT
GCTACCACCTCTGAGCCTGCTGTGGGGACTTCTAAACCAATAGGCAGAAGGCTTCTCTCTCCCTCTCAAACTGAATAAA
AAGAAGACTACAATCTCTCCAGAGTCCTTTGGGGTCAGGAATCAGGCTTCAAGATTCCTCTAAAGAAATGTCTAGAGTT
GTGGTTCTCTCAACCTGTGGTCTCAAACCTTTTTGGGGTAGAATGACCCCTTTACAGGGGTCACCTAAAACCACCAGAA
ACACAGATATTTATATTATGATTTGTAATAGTAGCTACGAAGTGTCAACAGAGATAATTTTATGGTTGCAAGTCACCAC
AGCATAAGGAGCTGTATTAAAGGGTCTCAGCATTAGGAAAGTTGAGAACCGCTGCTCAAGAGGGAACAGGGCTCTCTG
GGGTTGAAGACCAGGGGCTGAGGGTACCCACACTAAGGTCTTAGATCCCAAACACACTAAGGCAGCCTCTCTCTCCTC
AACCCTAGGATCCTGGAGGTGCCCTATGCCTACCAGTGCTGTGCCTACGGCATCTGTGCCAGCTTCTTCAAGACCTCTG
GGCAGTGGCAGGCCGAGGACTTTCATCCAGAAGAAGAGGAGGCACCAAAGAGGCCCCTGGGTCTCCTTGCTGGACAA
GCTGAGAACCACTGTGAGTGTCTGGGGACCTGGGCTGTGGGGGTTGGGGGCTGAGGAGAGGACTCTAGAAGGGAGGTT
GAGAGAAGTATTAGTAGGGATCCTTGTGACCGCGAAGGAAGTGGCCCACTCTTTGCATACTCAAGAACACTTGTTGAA
AAAGAATGATCGTAAGGATGGGAACCGAAATAGCAACACCTTCCTGGCCTTTGGAGTCCCCTCATGCGTGCCACCCCTT
CTGACTCTTCCTGCCCCGTGGGCCATCGCTTTGTCTTAGTGGTCACCCCTTGCAGTCCTTCACCTTTTGGTTGTCCTCAGA
AGACAATTAATTGGCGCAGCAACTAATGATGATGGTATTAAATTAATTGAACTAACCCTGTTTCTGGGGGACAGGGATA
GCCTTACTCTGTATCCTAGAACTAAACAGGACATTGCAAGAGAGTATTACTCCCAAGGCTGATGTCCTTTGCCTCCGTTC
TTCCTGTGAGTTCAAGTGTGAAATTTAAGTGGCCACCGAGCACATGGCCCTGCTGAGTGAATAGGTTGTCTTGAGTCAA
ATATATATATATTTTCTTTTTCTGGAAGAGTTGGGGGTAAAAACAAAGTTGGATGTAGGTAGCTGATGTGTGTGTGTAT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAG::AG
AG:G:TAGGTTCTGAGGGGTTATCTATAAAGTATGTCTTGGGAGAAGGGAACGAAGGCTGATTTCCTCTCCCCAGGCCCT
GTGTTCCCACCACAAGTACAGTTAGGATAGAGAAAGGAGTCCTGCCTGTTGAGATTTAATTTTTCATCTTGAACTTCTCC
TAGTGTCTCAGAGAAGCTGAACAGGAAAAATTAAATCTAAAGCTGGGTGTGGTGCTGCCACACACACCAGGAATCCAG
CAGGTCCATGGGGAGGGTAGGAAGTTCAGGTGTTTGAAGTTATCATAATCTACATAATCGGGTTAAGGCTAGTCCGGG
CTACATGAGGCTCACTTACAGCATCTCATGCTGGTGTTATAGTGTAGACAGAACTCAGTCCAAGCCCAGTGACACCATG
TTCCATTTGGATTCCCTTCGACATATTTTAGGCTGACCTTAACTTCCTTATCTCTCAGTAAAAACAGATCATACATTTCTC
AGTGGTTGTGAGGAAGGACTGGAGGGTTCCATGCAAGGCAAAGTATGTTAGTCCAGTGGAGACAGTGTCACTGTATAA
TCTAGAACCCAGATTGTAGAATACAGTCAAATCCTGTAGTGTCCGGGGAATCTCTGAGAACATCCCTCCTAGTGAATGG
AAACAGGACAGAAGCATCTCCCAAAGAGTGTACAGACTCCCAAGAGGAGGAGGAGGAGGAGCCCGGCAACTCGCAGG
GCCAGCAGACAGCTATCCCCCAGGGACAGTCCCGGATGTCTGCTGCATACTCCTTGGGGGAGTAAAAGGGGGCTGGAA
AGAGAAATGGAAATTTTCCTTCCACAAGGTGAAACTTTCCGCTGGGTTTAGGTCTTGAAGAACCACGGGCCTGTTGAGT
TATTGGGCTGCCTGCCGCCTGTAACAGGAGCTGGGGCAGGGCCCCCTACTTCCTGTGAAAGCAAAGGAGCAGAAAGAA
AGCCAGGAGCTGCTGTTGCAGCCAGATTCGATTTCCTCCTCATTTGAAGAGTGGTTACTTAACACCTTGGCCGTGACTTT
CCCAGCCTCAGACGGTCTGTAGGTCTCACCTCTTGTATTTCATTCATGCATTTTGATTTTAAAGAGTCACTGAAATCCTT
TCTGGAGCAAGTGGGCAGGTGGGGAATGAAAGGTAGAGGAAGAAAAGGAAATGCCAGGACACAGTGGGGACACTCTG
GCCTTCCACCCGCCCTGAAGCTGGCTAGGTCAAGGGCAGCTCCACAATATTCCAGTCTTCTGGGAAACTCCTAGCAGAT
GCTTACCTGTGTAAGTGGGGAGGAAAGGGCTACACAGGAACCTGACTTTGTGAGCCAAAGATGGGGGAGGCCAAGCA
AAGTCATCCA:::CTTCTCCTGTGATGGAAGGAGCTGATAAGGCCTCAGACATCAACCTCAGTGCAGAAACCACGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGT::G::T::GTGTGTGTRTATAGATTTATGTGGCTATAGGGCAYGTCTTCCTCTATT
GCTTTCCACCTTATGTTCTAAGACTAGGCCTTCCACTGAGGCCAGAGATCACGGATTGGCTAGACTGATTGGCTGGGAG
ATAGAGGGATCCTCCTGTCTCCCTCAACCCCAGCCTCCCCATCTCAACCCCGTCCTCTCCATCTGTGGGTCCCACCTGTG
CTAGGGCACAGATGCATGCCACTGTGCCTGGCTTTCATGTGTCTGCTGAGGCTCTGAACTCAAGTCTTCATGTTTGCTAT
TGAGAAAGGTTTCATGTAGCCCAGACTTACTTCACACTTGCTTTGTAGGTGAAGATGACCTTGAACTCCTGAACTCCCTC
TACCTAACAAATCCTGAAATCACAGGCATGTCCTCCCATGCCCAGCATCAACATTCCTCCTCCTCCTCCCACCACCACCT
CTTTCTYCCYYYYYWYYYYYKKYTKTYTTTGRYCTSRYTGTCTTTGATCTCACTCTCTAGACCAGACTGGCCTTGAACT
CAGAGAAATCCACCTGCCTCAGACTCCCCAGTGCTGGGACTCAAGGCATGTACCACTTTCTCCCAGTTTCCAACATTCT
TCTTCATGTGCGGTGTTCATAATAGGACATGGAACAGCAATGATAGGCTAGCTCGAGGAGGAACTATGTAACCACGGG
ACAGCTTGAAGAAGAACTGTGTCATCACTAGCTCTCTTTATTAGATCAGCCACGAGCCACACTCTGTGTAGCACTCATG
GGCTAAAGATGACTGGGCACAAGGAAATGCAGAATAGCGGAGAGTGAAATGTCCCTTGCAGAGAACTAGATGTATAC
AATCCCCGCAAATGGAGAACATGTAGCTGTCCAAATGCTGGCACCCAAGAGTAGAAATAGCAGGGCTGTTGAATAAGC
AGTGTTGAACAGTTAGGTAGAGAGATAGCAGCTTAAATAAAAGACATTAACTTTTGTCAGTTAAGACAAAAGTGGAGC
TTTAATGGCAGACACAGACACCCAGAACTCTAGACATATTCTGTCTTCCCTTCTTAGATGACCTAGACCTGGATGAGCT
CCAGATGGGGACAGAGGACTCAAAGCCAAACCCCAGTGTCCAGTGCAGCCCTGTTCCAGGTGAGATGGAGCTGGGGG



   

GCTGGGGGGCTGGGGAGCAGACACCCGATTGCCTGGGTGAGAAACCACTTTAGCGTGTCTACAGTCTATGTTGCAGAT
ATTTTCTTTGCCCAAAGCTCAACCTGCAGGGGTGAGGTGGGGTATAATCCCTGTCAGGAGGGGTTGGAATTTTTTTCTCT
TGGTGTCTATACAGGGGAAGCAGCAGGGTTGGGAAAGGTCAAACAGCCTTCCCAATTCAGCCAAATCAAAGGTTATGC
ATCTAGGAGTAAGTTGTTCTCATGGGAGAGAGAAGAGAAGAGAAGTGAGGGATGTCTTGATGTCATTGCTGGGGCTAC
TTTTTGAGCATGCCCTCAAACACACACACATACCACAGACTCATAGGGCCAGGAGAAGCTCTGAAAGATCACCTGCTCT
ATCCCGAGAAGAGTGAAATCTCTTTACTAACGTCTTCTAGAGTGGAACAATTTTGGATAATTCCTAAAGTACTTCCTTA
GAGCCGGGAAAGCCTCCTCTGGAGTCTAACCT:GGGCCACGAGAGCCAGGTTGCTGGAAAGAAAGGGGAGGGGCTCTT
TTTTCTTGATGCCAAACAACCTAAGTTTTTCATTTGTTCGATTTTAAGTGAGTAGAGTCCCTTCCCTGTGTATAAAATGT
GAACAGAGCCAGGAATGGTAGTGTGTGCCTTTAATCCCAGTACTCAGGACACAGAGGCACACAGATCTCTAAGTTTGA
GGCCAGCCTGGTCTACGTCTCGAGTTCCAGGACAGCCAGAACTACATAGTGGGAACCTGTCTCAAAAAAGCCAAACCA
AAACAATAAAACGCCAGCAGGCCATGCCAGAAGACAGCACAGTGCTGTGTGGGCCAAGAGATGTTCAAAATAAACAC
AAATTTACAAACAGTTAGCTGTTTTTATTTCATCCCACCTTCGTTTTCCAGATTTCCAGATTTCTTTGGCTTAAAACCTTT
CTTTGCCCAGAAAGCTTTCAGCCTTGACCTTGCTTCTGACAAGCTTTTAGCGCTTAGCGGCAAAGTGCACCCTCTAGTGG
TGGATGAGGGAAAGAAGCAGACGCGTATTTTGCTAGGAAACCGGTGCTTCAGTGGCTCTGCCTCGGAGAATTTCATGTC
TGAAAATCAGCAACAAACAAGGATGAGGTGAAAGAGAAAGTCCTGGAAAACAAGGTCCAACTTGAACTTGCTTTTAAA
ATAGCTCACACAAATTGTCAGATAAATTGATGTGGAATAGTTATACAGCCATTAAAAATATGTGGGGTC:TTTTTTGTTT
TGTTTTGTTTTGTTTTTTGAGATTGTAAGGGAGCATGCAAAGCTTAATTTAAGGAGAATAAAATCCCAACTTATTTTAAA
TATACATATAAAACCTGAAAGGAAATATGCCAAAATAAGGAGTTCTATTTGAGAGGTGAGGCCATACAGTTTAAATTTT
GCCATGCTATATTTTCAAATTTCCACCTATTATTTCATAATCAGAAAAATGTTTTCTAAAATAGCTCCCACAGAAATCTG
TTAAATTCCCAAGCCACCTAGCAATACATTGAAAAACAAGTCTAGAGCCAAAGGAAATGAAGAAATACTATGCCCAAA
AGTTACAAGGTGACTTAAGAATAGCATTGGGGAAAGAGATGGAAAGATGCCAGGATCTGACCAATCTACTCTGGGGTC
CAGTTGGAAAATTTGAGAAGTTCAAAGTATTTTTTCTTTGTTTTTAGTTAGGGTCTCACTATCATCTCAGGCTAGCCTCA
CACACATCCCCTCCTGCCTCAGCTCCCTAAGTGTTGAGATTATAGATGGGAACTGCTATACTTGGCAAAGTTTTCTATGT
TTCGATTATGCCCTTTGTCTTCCAAATACTGATTGCACGATAAACATGAAGTGTACTCAAAGCAAGGGAG:ACCAGCCTA
ATAAGTCTACTCAGGACTTCTCGACCAACCGTGGAAATGTCAATGATGGCTTGGGCAGAGTCACCACCATAAAGTAGTT
GACTCTGGACAGCGCCTCACTCTGCCTTTGCTCTCGCCTGAACGTCTCTTCGCTTCTGTCGGACAGTTTGTTCCTTCTATC
TCTCCAAATCGTGTTCCTTTAGGAAGACTAAATTTCTTAGCATTTCCTCGGGTCTGGGTTTGCACTGCATCACGCATCTA
TTTCTGTGTATTTTTCTTCCCAGCTTCCTCTTAGTTCTCCCACCCCATTTTCGGGAGTTTTTTTTTTTTTTTTTTTCCTTTCG
GGAGGTTTTTGTTTTGTTTTTGTTTTTTCGAGTTTTCAAGTCTCTATTTCTGAGACAGAAATTCTCTCCTGTTGGTCTCCTT
TGAGTTAGGAGTTGTCTGATCATGGCTTTACCAGTGAGCTGGGTTCTGGCAGCTCTGGCTCTGGGCTTACATCTATCTCT
GCTCCTCTCTCACACAGGCCCCTTCAAGCCCTGCGAGCACCTCTTTGAGAGCTGGGGCATCCGCCTTGCTGTGTGGGCC
ATCGTGTTACTCTCCGTACTCTGTAACGGGCTGGTGCTGCTGACAGTCTTTGCCAGCGGACCCAGCCCGCTGTCCCCCGT
CAAGCTTGTGGTGGGTGCGATGGCAGGCGCCAACGCCCTGACGGGCATTTCCTGTGGTCTCCTGGCCTCGGTGGACGCC
TTGACCTATGGTCAGTTCGCTGAGTATGGAGCCCGCTGGGAGAGCGGTCTGGGCTGCCAGGCTACGGGCTTCCTGGCTG
TCCTGGGTTCAGAGGCGTCGGTGCTGCTGCTCACACTGGCGGCGGTGCAGTGCAGCATCTCTGTGACCTGCGTCCGAGC
CTACGGGAAGGCGCCGTCGCCTGGCAGCGTCCGCGCAGGCGCACTGGGATGCCTGGCGCTGGCCGGGCTGGCCGCAGC
ACTGCCGCTGGCCTCGGTGGGAGAGTATGGCGCCTCCCCACTCTGCCTGCCCTACGCCCCACCCGAGGGCCGGCCGGCC
GCCCTGGGCTTCGCTGTAGCCCTGGTGATGATGAACTCGCTCTGCTTCCTGGTGGTGGCCGGCGCCTACATCAAGCTCT
ACTGTGACCTGCCACGGGGTGACTTTGAGGCCGTGTGGGACTGCGCCATGGTGCGCCACGTGGCCTGGCTCATCTTTGC
AGATGGCCTCCTCTACTGCCCCGTGGCCTTCCTCAGCTTTGCCTCTATGCTGGGCCTCTTCCCTGTCACCCCCGAGGCTG
TCAAGTCAGTCCTTCTGGTGGTGCTGCCTCTGCCTGCCTGCCTCAACCCACTGCTCTACCTGCTCTTCAACCCTCACTTCC
GGGATGACCTTCGGCGGCTCTGGCCAAGCCCTCGGTCCCCAGGGCCCCTAGCCTACGCTGCAGCCGGTGAGCTGGAGA
AGAGCTCCTGCGACTCCACCCAAGCGCTGGTGGCTTTCTCAGATGTGGATCTTATTCTGGAAGCTTCTGAGGCTGGGCA
GCCTCCTGGGCTAGAGACCTATGGCTTCCCTTCAGTGACCCTCATCTCCCGACATCAGCCGGGGGCCACCAGGCTGGAG
GGAAACCATTTTATAGAGTCTGATGGAACCAAGTTTGGGAACCCACAACCTCCCATGAAGGGAGAACTGCTGCTGAAG
GCAGAGGGAGCCACTTTGGCAGGCTGTGGCTCTTCCGTGGGTGGAGCCCTCTGGCCCTCTGGCTCTCTCTTTGCCTCTCA
CTTGTAAATATCCCTCTCTGTTTGTCCTCTCCCCATCCAATGATGGCTGCTTATAAAAGAAAGACAACTCCAACTCCATA
GCAAGATGGCCAACACCTCTGACTCCATTGTTCTCTCTCCACGACCCCTAACCAATGAGTGCTTCCAAGTCTTGCTTTGT
CTTGGCCTTCAGCTTCACTTTCACCCTGGGCCTTCTCTGTCCAATCCAATACTTCTGACAGAGGCCTGGGAAATTTGCAT
AGGAGAAAGGAGAAAAGCAAAAGACAGTGAAGGTTATGGGGCCCTGACAGAGCCATGATCAGTAAGTGCAGAGTGAT
GGGGAGGTCTCACAGAGCATGACACTGGAAGACAACTACCAAAGACATTGGAGAGTCTCCCCTGTGACATATAGAATA
TAAAATGTGTTCTGCGTTCCATTAATCTTGACCTATGCTGTGCCAAAGTGCTTCCTGTTAAAATACACTTTGGAAGACAT
TGCATATTATGTCCCTTTCTTAGAGTCATGGGGTCATGTTAGTGTCTATAAGGTCCTGAGAATTAGGACCTTTTGGCTTA
ATTACTACAGCAATTAAACTTAATTATTTGATGATACCTATATATTTGCTTTTCATGAAACACTTACAAATCTCTCATAG
AACTTAGCATGGTTTTTCTCCCGGGGAATCATCTTCATACCATGGAGTACTACCCTATGACATCATAAGATGCCACCCTC
TTTCAAAGCCCCTATGAAGCCAACCTGGGGTGAAGTGCCAGAGGTGACTGATGATCCGTCATCCAGGACAGATTTTGCA
TTCTGCTCCCCTCCCCACCTCACTTATCCTACTGGAACAGACACCTGGAGGAGCCTGCCCCATCTCCAAGGTGGGGCGG
GGRGAAAGAGACCCTTGATGTGTTCCCACACCACACCGACCCCAAGCAGTAATGAAATTTCTGCCCTCAGCAAGACAG
GATTCTCAGGTCCTGGYAAGATATACACTGAGAAGTCTGTGGTTCTCTGGGCTTCCCSGAACTCTATGCTAACTTTGTAT



   

GGTTTTACATTGTATGCATCTCACTATGGCCCGGGCCTCTCTCCTCATCCCAATCCTGTTACTGGGAGGGATGGAAAACC
CAAGAGAAGGGATATTTGTATTGTGARTATTGCATTTTWGGGAGTGCTGTGGCTATCTGGGACTCCTGGATGCCCCCAA
CAGGCCTTTGATTCTTCTGCCTCTCTCCTCTTGATCTTTCTTACCCTCTGCTTCCCCAAGTGCAGTTGAGGTACTATGCAG
TGCCTCCGCCTCACTCCAAACATGGGAATTCAATCTC::A::GAGGAGGTAAGAAGTGGGGAGAAGCCAAGACTCAGCAA
TAGACGATAATTGCTCCTGGGATTGCCCCTAACACCATTTACCTAGAAAGGACCAAGTTTGGATCCTGAAGCCCAGTGG
AGCACCATTCTCTGCCTGAATCCTGTTGTGATCCCTAGCCAAGTCCTCTTTCCAAAAACTCCACCTTTAAAACAAGCTGA
GAAGGCCCTTCTCTAAGTTTAATAGTTAACTTTCCATAGCTTAGCTTCTCTGCGGTCTCCTGAGTGCCCAGTGAAAATTC
TGCCATAGGTCAACAAGTGAGGTGGAGAGATGAGTCAGAGGCCATGCATGGAGCTCAGAACATTTCCAAACCTCCTGT
GATTCACTGAGTAGCCCCTAGACTCTAGAAGGCTCAGAAGCAGAAAAGGATGACTTTATTATTYCTTAGGGTCTTCTCA
TGGGGCCAGTTTCAGGAAGGGCATTCACCAAATGATGGCAGATTTATTTATCAATTGTTTCTGGGTGCCTGATTTCTTTA
TTTCCCCCGGGCTATGAGAGCCCTTGGTGGGAGGTCCCCCCACCTTGAGAATTGGTGGGTTTTGGTTTTTTTGGKTWYY
KWGCTCKYWTTWWTWWTYRTTTYMTAGGSYTRRMKRTTTTAGTTAGGGTTTTACTGCTGTGAAGAGATACCATGACC
AAGGCAACTCTCATAAGGACAACATTTAATTGGGGCTGGTTTGCAGGTTTAGAGGTTCAGTCCATTATCATCAAGGTGA
GAACATGGCAGAATCCAGGCAAGCACAGTGCAGGAGGAGCTGAGAGTTCTACATCTTCATCTGAAGGTTGCTAGCAGA
ATACTCACTTCCAGGCAGCTAAGGACTAAGGTATTAAAGCCCACACCCACAGTGACCCATCTACTCCAACAAGGCCAC
ACCTCCTAATAGTCCCACTCCCTGATCCAAGCATATACAAACTATCACAATGGCAAAATTGGCATTCTTTTGGGGAGGC
TTGACTTACAGCAAGTTACCTAGATTTTTACCCTGCTCTCTCCACCTACATCACTATGAGATCATTCTCCCCTTTGGAGTC
AAGGAACTAGCCTTGGAGTGAAGTGGCCATGTGTTGGTGGTCTAAGAATGTAGGCATTGTTCCTTAAAGAGGTCTTCTA
TGAGAGTGAGCCAGCCCCTTTGGGCTGCAAGCTTTAGCATGGCACAGTTGTCACCTTACTGTCTGCTTCTAAATCTGGA
CATCAGCCAAAGTTCAACATTCTAATTAGAGAAGAGGCAAGGGAGGAGAGAGTTGAAGTTCCATAAACTTTTATTTAA
ACGTCTAGCTAGGAGTGGTGGTGCCAGTGTGGAGGTGGCAAGATCGAGTGTTAGGGTCATCCTCAGCTACATAATGAG
TTTGAGGCTATCCTAGGCTACATGAGACTCTGTCTCAAAAAACAAAAGCAAGCAAGCAAGCAAACAAAACCTCCAACT
ACTAGTTCATATACATTTACCCCAAATAAGATTGAGTAGTTAAGTTTCCTTGTGTTTTACTTTGGGCCAAATTTCTAGCA
AGCCAGAATGTTAGTACTTTGGTTATCTCCTTTGTGGTCAGTTGAAGACCATGGGTCTTCTTCTAAGCAAATTTCTGAGT
CTCTGTTCTACATATTTGGATCTGACAAGAAGGACCATGAGTCTTTGACTGGTCATAGGATGAAAAACTGAACTGTTAG
GAGCACCTAAGTCCTCTACTGTTATCATTAACAAAATCTTCCCAAAGCCATGGAAAAGAATCCACTCCAAGGCTGAGAT
GGTGGTGGTAGAAACGCAAGGGATTGGTATGTACTACCATGGGCTCTGTGTGCTGTGCCATTAGTTAGTGCCAACCACA
ATCTTCTCTTACACAGAGGAGAACTCATGGTAGGATCACAGCTTGTTAAGCATCTCATCAAAAGGAAAAAACCCAAAA
ACAAATGTAGAGCTAAAGTCAATCAGAAGACTATGAGTGGGCGGGGCTTCTTACTGGGCCCTACCTTTCCTCTTCACCT
CTTCTCCTGCTCCTTTGGGCTCATTTTTCCAGGAAGAGTAAAGGCTTAAAGAGTAAGGGAGGAGAAGAAGGAAGAGCT
GGCAATAGGCAGTAGGCTCTTGGGACAAGGGTGGAAGAGGTAGTAGGAACCGCCATCTTCCTAGCTCCAGTCCCTCTG
ACTACCTCTGCTCTGGGTTACCAAGTTCTCCCACCTAAGACCTACCACCTCCACCTCCTTTCTGGGTTCCAGTCCCATGC
CTCATCACCAACCCCAGCCATGTGAACTATAACAATTGTCAAGATGTAAATATCCGGTTTTTCTGTATAGTAAAGCACC
TATGAAGTACCATGTGTGTCTTTCTGTTCCTTTAGCTGCCCCTGAGGGAACCATGAGTGTGATGAATGTGGGGTGGCTTT
GAGGGAGGGAGGTGTGGTCAGAGGACCAAGCTAATTACTCTCCCCTTCTGAATTCTGGGGCATTCAGACCATAGCCAA
GGAGGCTCTGGGTTGATAACTTGGAGCGATCAGAACCAGTTTTGGTCCTCTGTGCTGAAGTGAGCGTCCTTTGTGTACA
CTGGGTCAAATGGAACACACTAGAGAGAGCTGAGAACAGCTTAGGTTTTGTGTGTCTCAGACCTTGAAGCCTTGCCAG
ACCCAAGCCTCCTGCTGAGGTTTCCCCCAGAGAATCAGCTTGTTTTCTTTTCATTGCACAGACTTGCCACCTACTTCCTT
CTTCTTCCTTCCCCGAAGTGATGACATTCCCAAGGAAATGGGGAAGGCAAAGAGATAAAGATTCACAAAATCCTGCAA
TCATGGGACATGACACACACCAAAGTTATCCAGGAAGAGGAACCTCAATTGAGAAAAAGCCTCCATCAGATTGCTTAT
AGACGAGTCTGTGGGGCATTTTTTTCTTTTGACTTATGATTGATGTGGGAGGCCCCCTCCTACTTGGGGGCGGTGCCACC
CCTGGGCAGGTGGTCCTGAGTTTATCTTAAGAAAGTAGGCTGAGTCATTGGAAAGTAAGCTACTGAGCAGTGCTCCCCT
CATGGTCTCTGATTCAGTTCCTGCCTCCAGGTTCCTGCTCTGAATTCTTTTTATGATATGGATTGAAAGCTGTACACTGA
AATAAACCCTTCCCTCCCACAATGGTTTGGATCAGTGGTTTATCTCATCAATAGAAAGCAAACTAAGACCTAGACCTAG
TGCCAGAAACCCTTCTTCTTCTCCCATTTCCCTATTCCTCCATCTCTACATTGAAATATTTCCAAGGTACGTTTTTAAAGC
TGATACATAATCTTGATTCCCTTTTAAGAGACATATGATGTCTTCCTTCACAAACACCCAAGTTCTCCCACCTAAGTTCT
TCCTCTTCTGTTCATTTTGAATTGAATATTCCAAACTCCTTATCCTTCTAGCTCAACTACAGGAGAGCCCATTTCCTCAGC
CTTGTTAGACTTGGTTAAGAGGAAAAACGTGTGGTTGACTCCAGTAAATGTGTTCAGAATCTGAGCATCTAAGCAAACC
CAAGACCAGAGAGGCCTGGCATTGTGGGAGTTTTTATCTAAAACCAGAGGCTGTTCTGGTTGAGACAGCCCTGGGTTTA
GCCAGCGAGATTCTGGTATTAGTCACTCGTGCCCACTGAGTGCATGCTCTGCTGTTTTCTGTAGGCCTGTTTTTATGTCT
ATCTGCTCTGCAACCATAACCAACTGCTTCCTTCCTGCTCTCTTTTGTTTAAAAGCTTTAATCTAATTTTTGAACAAGTAT
TACACTGACATGGCTCGCGCAGCAAAAGTCTGTCTCCCCTGTGTGCTCCCCTCTCTGTTCCTCTTTGTTTCATTTAATACA
CACACACACACACACACACACACATGCTCACATGAATGCTTTCTTCTTCTTTGTTTTTATTTTCTGAGAGTCTCATTACA
GCACACACTGACTTCGAACTTGCTGTATGGCAGAGGATAATTCTGTCGTTACATCCCCGGTGTCAGGATTATATGCATG
TGTCTCCATATTCAATGTATGCAGTGCTAGGGATCAATTTCTGGGCATTATGCCTGCTCAGCTAACATTCTGCCAACTGA
GCTCCATTCCTAGTTGTTGGGTTGCCCCTTCCCACCCCCCACGCCCTACCTTTTTGGAATACTGGTAATTAAACCATGAC
CTTCTGCATGCTAGACAAAAGTCTACTATTTGGTCAATTCCTAACTCAGAGTTTTTACACTCTATATTTAAAAAAAATAT
ATATGTACTTGTTTTGTTGGGGGGGCAGTTTGCAGCACACCACAAGAAAGTTTCGCTTTTTAAAAAGCTGAATATAGTT
CAAATATCAATAAAGCCTTTTCATTTTTTTCCATAGCAGTTTATATCCTTTCTGTGCTGGTTAAGGTTTTTATTATTATTA



   

TTATTATTATTATTATTATTATTATTATTTGTTTTTGTCACCTTGACACAAGTTAGGATCATCTGAGAAGAGGGAACCTC
AATTTGTCAATTGAGACAATGTTTCCATAATACTGGCCTACAGGCCAATAAAGTGTCTGTGTAAGGGCATTTTCTTATTT
AATGATTGATGAGAGAGGACCCATCCCACCATGGGGTTGTCACCCCTGGGCAGGTAGTAGAAAGCTAGTGGAGGGCTG
GAGAGATGGTTCATTGGTTAAGGATACTGACTGCTCTTCCATTGGACCTGGGTTCAATTCCCAGCATTTATATGATAGCT
TACAACCACCTGTAACTCCAATCTGAAACCCTCTTCTGGCCTCTGTGGGCACCAGGGATATACATGGTATAAGATATAA
ATAATTAGACAGACACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGACAGACAGACAGACAGACAGACAGACAG
AAAGAGACAGAGACACAGAGAGAGACATAGGGAGAGAGACAGACAGACAGAGACTGAGATAGAGAAATCTGAGCAA
GCCATGGAGAGCAAAACAGTAGGAAACATTTTCCCATGGTCTCTACTTCAGTTCCTGCCTCCAGGTTCCTGCCCTACTTG
AGTTCCTGCCTTGACCTCCCTCAGTGATAGAATGTGATCGGGACATATAAGCTAAATAAACTTTTGTTGCTTTTAGTCAG
TGTTTTATCACAGCAATAGAAACCATACTAAGACCGACATAGTACCAGGACCATGAGCTATCACTGTGACAGCCTTGCT
CATATTGTTGTGGGAGGACTGTGGGAATGGCTACAACTTTGGGCTGGAAAAACCATTGCATGCTCAGAGCGTAATGAG
CTGCTGTAGGAGCTTAGGAGACAGGGATGCTGAGAGCCATGCAGATGATGGAGGCCAGACTGTGAAATTTCAGAGGGA
TGAAAGACTCTCTCAGGGCTGTTTGTGTATGCAAGTGGAACCTTTGCTTTGCTGGGACAGTTGAGGCCATCTAGCCGGG
GCTACAAAATTAGCTATGATTAAGGAGAGAGCAGCACCACTGAGGTGAAATTTTCTGAGACTATGTCTTCAGAGTCAG
CACACAGAAGCTGTGGTGCATCTCATGCTGGCAGCTAAGAGTATCCCAGGTGGTTCTGGTTTTGAAAGCACGAAGGGG
TCATAGAGAGCAGCTGAGACTTGGCACTGTGAGAGGCTACTAGTAAAGGTGTAGTCTCAGTTGGAGTAGAAACCCCAG
GATTGAAAGGGCATGGGGAAAAGCTGAAGCCTGGCATCACGAGGCGGGGGCAGAGTCTCTGAAGAGAGCCTGTTGGC
CTCATTCACTGTATCCTCAGTTCTCTCTTACAGGATCAAACAGAGAGAAATGCTTGGTAACTTTTTGTTGAGGAGAGGA
CAAAGAGGAGTGGTATATATGGATATAAACCAGCTCTTGGGACATCCAAAGCAGGTCTGCCTGGGCTACATGAGACCA
TGTGTCAGAAAAAAAATTTTTAGAGTCAAATTAACATAACTAAATACATCCTTAAAGATTGTTCCTCAATTTGGCCAGA
AGATACAAATACAGAACAAGAGAGAACTTTATGTCTGAACTAAGGCATTTGTAATTTTTAAAAAAATGTATATGAGAA
TGCTGTCAGTGACACACCAGAAGAGGCATTAGATGCCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAATTG
AACTCAAGACCTCTGGAAGAACAGTCAGTGCTCTTAACCACTGAGCAATCTCTCTAGTCCCCATTTATAATCTCATATCC
TCCTTTTCCCAATTTGTTGTTGTTGTTGTGTGTATACAGGCATTACTCCAGAGTTTATGTGGAGGTCAGAGGACAAGTTA
AGGGAGTCAGTTCTATCATTCCATCATACGGGTCCTGGGTATCAAACTCAGTTGTCAGGCTTGGTGACACATGCCTTTA
CCCACTGAGGCATGCCTCCGCTCCTATGTTCTTATACTCTTGTTAGTGCTGTCTCTAAGAACTGCCACTCTGTCCATTTGC
CAGGTCTGTGTTGTGACCCTTGGGTTTATAAGATGGTGTGAGGAGCTGAAGAGATGGCTCAAAGGTTAAAAGCACTCG
ATGTTCTTAACAAGGACCCAGGTCCAGTTCCCAGCACAACCATGGCAGCTCACAAACCACCCACAATTTCAGTTCCCCG
GGAGTCAATGCTTCCTTCTGGCCTATGTGGTCAGCAGGTACACAGTCATCCACATACATCTTAGAAGAAACCACTGTGT
ACAGACTATTTAAAAGGCAGGGTTAAAGGTTTGAGTCTTCGACTCTTCTCCCCTGGCTATCATGATTGAATGATGCTGTT
CTGGTTATCAGTTCCTTTAGAGTCGATGTTTCCTGCCCAGTAACCACTTCCTTCCTTCTGGCAACAATTTCCTTCAGGAA
GTGCAGCCCCTACTCTTACAGATGTGGTTCAATTCACTCCAGGTTTCACGGGTGGGAATTCGATCTGGGTCTTATCAGTG
TTATCTTTTTTATTTATTTTTTTGTTCTTTTTTTTTTCTCCAATTTTTTGTTAGGTATTTACTTCATTTACATTTCAAATGCT
ATCCCGAAAGTTCCCTATACCCTTCACCCGCCCCACTCCCCTACCCACCCACTCCCACTTCTTGGCTCTGATGTTTCCCCT
GTACTGGGGCATATAAAGTTTGCAAGACCAAGGGGCCTCTCTTCCCAATGATGGCCAACTAGACCATCTTCTGCTACAT
ATGAAGCTAGAGACACGAACTCTGGGGGTACTGGTTAGTTCATATTGTTTTTCCACCTATAGGGTTGCAGACCCCTTCA
GCTCCTTGGGTACTTCCTCTAGCTCCTCCATTGGGGGCCCTGTGTTCCATCCAATAGCTGACTGTGAGCATCCACTTCTG
TGTTTGTCAGGCACTGGCTTAGCCTCACAAGAGACAGCACTATCAGGGTCCCTTCAGCAAAATCTTGCTGGCATATGCA
ATAGTGTCTGCATTTGGTGGCTGATTATGGGATGGACCCCCAGGTGGGGCAGTGTCTGGATGGTCCATCCTTTAGTCTC
AGCTCCAAACTTTGTCTCTGTAACTCCTGATTGGCCAAAAAGAAGGGCTCAGAACCAAGTCTTGTAGTAAGATCTGATC
CAAGAACTTTGGTGGAGCGAAAG 
 
Selection Cassette:  (IRES Bgeo PGK Puro) 
 
GCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGGATCAAT
TCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATG
TTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAG
GGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGA
AGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAG
CCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTC
AAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTG
GGGCCTCGGTGCACATGCTTTACGTGTGTTTAGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGT
TTTCCTTTGAAAAACACGATAATACCATGGCGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTG
GAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACA
CCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTT
AATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGT
GCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG



   

AGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG
CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATG
ATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTC
TTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT
GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATT
GAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATG
GTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTT
CGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGA
AACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCG
AATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCA
CGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCAC
GGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATC
AAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTG
GCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCA
GTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCG
CCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCA
GTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTC
CTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAA
CAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCG
AACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACG
CTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTT
GGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGA
TCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGA
ACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGT
GCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGG
TAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTG
CCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGC
CGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGC
TGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAA
CAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCAT
ATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTAC
CAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCA
GGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCG
TGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGA
CGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGG
AAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCC
ATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCA
TCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGC
CAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCT
TGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCA
GGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGT
ATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGC
TCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGACGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCC
CAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACAC
ATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTC
AGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTG
CAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGGCTCCTTCGC
TTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCC
GAAGGTCCTCCGGAAGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCG
GGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGAC
GTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCC
ACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGG
ACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCG
CGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTC



   

CCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTAC
GAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACTTGGTGCATGACCCGCAAGCCC
GGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGC
TCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGC:TGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAAATGGC
CAGCGAGGCC 
 
Targeted Locus: 
 
AGGCAGCCTCTCTCTCCTCAACCCTAGGATCCTGGAGGTGCCCTATGCCTACCAGTGCTGTGCCTACGGCATCTGTGCC
AGCTTCTTCAAGACCTCTGGGCAGTGGCAGGCCGAGGACTTTCATCCAGAAGAAGAGGAGGCACCAAAGAGGCCCCTG
GGTCTCCTTGCTGGACAAGCTGAGAACCACTGTGAGTGTCTGGGGACCTGGGCTGTGGGGGTTGGGGGCTGAGGAGAG
GACTCTAGAAGGGAGGTTGAGAGAAGTATTAGTAGGGATCCTTGTGACCGCGAAGGAAGTGGCCCACTCTTTGCATAC
TCAAGAACACTTGTTGAAAAAGAATGATCGTAAGGATGGGAACCGAAATAGCAACACCTTCCTGGCCTTTGGAGTCCC
CTCATGCGTGCCACCCCTTCTGACTCTTCCTGCCCCGTGGGCCATCGCTTTGTCTTAGTGGTCACCCCTTGCAGTCCTTCA
CCTTTTGGTTGTCCTCAGAAGACAATTAATTGGCGCAGCAACTAATGATGATGGTATTAAATTAATTGAACTAACCCTG
TTTCTGGGGGACAGGGATAGCCTTACTCTGTATCCTAGAACTAAACAGGACATTGCAAGAGAGTATTACTCCCAAGGCT
GATGTCCTTTGCCTCCGTTCTTCCTGTGAGTTCAAGTGTGAAATTTAAGTGGCCACCGAGCACATGGCCCTGCTGAGTGA
ATAGGTTGTCTTGAGTCAAATATATATATATTTTCTTTTTCTGGAAGAGTTGGGGGTAAAAACAAAGTTGGATGTAGGT
AGCTGATGTGTGTGTGTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGA
GAGAGAGAGAGAGAGAGAGGTAGGTTCTGAGGGGTTATCTATAAAGTATGTCTTGGGAGAAGGGAACGAAGGCTGAT
TTCCTCTCCCCAGGCCCTGTGTTCCCACCACAAGTACAGTTAGGATAGAGAAAGGAGTCCTGCCTGTTGAGATTTAATT
TTTCATCTTGAACTTCTCCTAGTGTCTCAGAGAAGCTGAACAGGAAAAATTAAATCTAAAGCTGGGTGTGGTGCTGCCA
CACACACCAGGAATCCAGCAGGTCCATGGGGAGGGTAGGAAGTTCAGGTGTTTGAAGTTATCATAATCTACATAATCG
GGTTAAGGCTAGTCCGGGCTACATGAGGCTCACTTACAGCATCTCATGCTGGTGTTATAGTGTAGACAGAACTCAGTCC
AAGCCCAGTGACACCATGTTCCATTTGGATTCCCTTCGACATATTTTAGGCTGACCTTAACTTCCTTATCTCTCAGTAAA
AACAGATCATACATTTCTCAGTGGTTGTGAGGAAGGACTGGAGGGTTCCATGCAAGGCAAAGTATGTTAGTCCAGTGG
AGACAGTGTCACTGTATAATCTAGAACCCAGATTGTAGAATACAGTCAAATCCTGTAGTGTCCGGGGAATCTCTGAGAA
CATCCCTCCTAGTGAATGGAAACAGGACAGAAGCATCTCCCAAAGAGTGTACAGACTCCCAAGAGGAGGAGGAGGAG
GAGCCCGGCAACTCGCAGGGCCAGCAGACAGCTATCCCCCAGGGACAGTCCCGGATGTCTGCTGCATACTCCTTGGGG
GAGTAAAAGGGGGCTGGAAAGAGAAATGGAAATTTTCCTTCCACAAGGTGAAACTTTCCGCTGGGTTTAGGTCTTGAA
GAACCACGGGCCTGTTGAGTTATTGGGCTGCCTGCCGCCTGTAACAGGAGCTGGGGCAGGGCCCCCTACTTCCTGTGAA
AGCAAAGGAGCAGAAAGAAAGCCAGGAGCTGCTGTTGCAGCCAGATTCGATTTCCTCCTCATTTGAAGAGTGGTTACT
TAACACCTTGGCCGTGACTTTCCCAGCCTCAGACGGTCTGTAGGTCTCACCTCTTGTATTTCATTCATGCATTTTGATTTT
AAAGAGTCACTGAAATCCTTTCTGGAGCAAGTGGGCAGGTGGGGAATGAAAGGTAGAGGAAGAAAAGGAAATGCCAG
GACACAGTGGGGACACTCTGGCCTTCCACCCGCCCTGAAGCTGGCTAGGTCAAGGGCAGCTCCACAATATTCCAGTCTT
CTGGGAAACTCCTAGCAGATGCTTACCTGTGTAAGTGGGGAGGAAAGGGCTACACAGGAACCTGACTTTGTGAGCCAA
AGATGGGGGAGGCCAAGCAAAGTCATCCACTTCTCCTGTGATGGAAGGAGCTGATAAGGCCTCAGACATCAACCTCAG
TGCAGAAACCACGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATAGATTTATGTGGCTATAGGGCA
TGTCTTCCTCTATTGCTTTCCACCTTATGTTCTAAGACTAGGCCTTCCACTGAGGCCAGAGATCACGGATTGGCTAGACT
GATTGGCTGGGAGATAGAGGGATCCTCCTGTCTCCCTCAACCCCAGCCTCCCCATCTCAACCCCGTCCTCTCCATCTGTG
GGTCCCACCTGTGCTAGGGCACAGATGCATGCCACTGTGCCTGGCTTTCATGTGTCTGCTGAGGCTCTGAACTCAAGTC
TTCATGTTTGCTATTGAGAAAGGTTTCATGTAGCCCAGACTTACTTCACACTTGCTTTGTAGGTGAAGATGACCTTGAAC
TCCTGAACTCCCTCTACCTAACAAATCCTGAAATCACAGGCATGTCCTCCCATGCCCAGCATCAACATTCCTCCTCCTCC
TCCCACCACCACCTCTTTTTCCTTTTTTTTTTTTTTTTTTTTTGGCCTGGTTGTCTTTGATCTCACTCTCTAGACCAGACTG
GCCTTGAACTCAGAGAAATCCACCTGCCTCAGACTCCCCAGTGCTGGGACTCAAGGCATGTACCACTTTCTCCCAGTTT
CCAACATTCTTCTTCATGTGCGGTGTTCATAATAGGACATGGAACAGCAATGATAGGCTAGCTCGAGGAGGAACTATGT
AACCACGGGACAGCTTGAAGAAGAACTGTGTCATCACTAGCTCTCTTTATTAGATCAGCCACGAGCCACACTCTGTGTA
GCACTCATGGGCTAAAGATGACTGGGCACAAGGAAATGCAGAATAGCGGAGAGTGAAATGTCCCTTGCAGAGAACTA
GATGTATACAATCCCCGCAAATGGAGAACATGTAGCTGTCCAAATGCTGGCACCCAAGAGTAGAAATAGCAGGGCTGT
TGAATAAGCAGTGTTGAACAGTTAGGTAGAGAGATAGCAGCTTAAATAAAAGACATTAACTTTTGTCAGTTAAGACAA
AAGTGGAGCTTTAATGGCAGACACAGACACCCAGAACTCTAGACATATTCTGTCTTCCCTTCTTAGATGACCTAGACCT
GGATGAGCTCCAGATGGGGACAGAGGACTCAAAGCCAAACCCCAGTGTCCAGTGCAGCCCTGTTCCAGGTGAGATGGA
GCTGGGGGGCTGGGGGGCTGGGGAGCAGACACCCGATTGCCTGGGTGAGAAACCACTTTAGCGTGTCTACAGTCTATG
TTGCAGATATTTTCTTTGCCCAAAGCTCAACCTGCAGGGGTGAGGTGGGGTATAATCCCTGTCAGGAGGGGTTGGAATT
TTTTTCTCTTGGTGTCTATACAGGGGAAGCAGCAGGGTTGGGAAAGGTCAAACAGCCTTCCCAATTCAGCCAAATCAAA
GGTTATGCATCTAGGAGTAAGTTGTTCTCATGGGAGAGAGAAGAGAAGAGAAGTGAGGGATGTCTTGATGTCATTGCT



   

GGGGCTACTTTTTGAGCATGCCCTCAAACACACACACATACCACAGACTCATAGGGCCAGGAGAAGCTCTGAAAGATC
ACCTGCTCTATCCCGAGAAGAGTGAAATCTCTTTACTAACGTCTTCTAGAGTGGAACAATTTTGGATAATTCCTAAAGT
ACTTCCTTAGAGCCGGGAAAGCCTCCTCTGGAGTCTAACCTGGGCCACGAGAGCCAGGTTGCTGGAAAGAAAGGGGAG
GGGCTCTTTTTTCTTGATGCCAAACAACCTAAGTTTTTCATTTGTTCGATTTTAAGTGAGTAGAGTCCCTTCCCTGTGTAT
AAAATGTGAACAGAGCCAGGAATGGTAGTGTGTGCCTTTAATCCCAGTACTCAGGACACAGAGGCACACAGATCTCTA
AGTTTGAGGCCAGCCTGGTCTACGTCTCGAGTTCCAGGACAGCCAGAACTACATAGTGGGAACCTGTCTCAAAAAAGC
CAAACCAAAACAATAAAACGCCAGCAGGCCATGCCAGAAGACAGCACAGTGCTGTGTGGGCCAAGAGATGTTCAAAA
TAAACACAAATTTACAAACAGTTAGCTGTTTTTATTTCATCCCACCTTCGTTTTCCAGATTTCCAGATTTCTTTGGCTTAA
AACCTTTCTTTGCCCAGAAAGCTTTCAGCCTTGACCTTGCTTCTGACAAGCTTTTAGCGCTTAGCGGCAAAGTGCACCCT
CTAGTGGTGGATGAGGGAAAGAAGCAGACGCGTATTTTGCTAGGAAACCGGTGCTTCAGTGGCTCTGCCTCGGAGAAT
TTCATGTCTGAAAATCAGCAACAAACAAGGATGAGGTGAAAGAGAAAGTCCTGGAAAACAAGGTCCAACTTGAACTTG
CTTTTAAAATAGCTCACACAAATTGTCAGATAAATTGATGTGGAATAGTTATACAGCCATTAAAAATATGTGGGGTCTT
TTTTGTTTTGTTTTGTTTTGTTTTTTGAGATTGTAAGGGAGCATGCAAAGCTTAATTTAAGGAGAATAAAATCCCAACTT
ATTTTAAATATACATATAAAACCTGAAAGGAAATATGCCAAAATAAGGAGTTCTATTTGAGAGGTGAGGCCATACAGT
TTAAATTTTGCCATGCTATATTTTCAAATTTCCACCTATTATTTCATAATCAGAAAAATGTTTTCTAAAATAGCTCCCAC
AGAAATCTGTTAAATTCCCAAGCCACCTAGCAATACATTGAAAAACAAGTCTAGAGCCAAAGGAAATGAAGAAATACT
ATGCCCAAAAGTTACAAGGTGACTTAAGAATAGCATTGGGGAAAGAGATGGAAAGATGCCAGGATCTGACCAATCTAC
TCTGGGGTCCAGTTGGAAAATTTGAGAAGTTCAAAGTATTTTTTCTTTGTTTTTAGTTAGGGTCTCACTATCATCTCAGG
CTAGCCTCACACACATCCCCTCCTGCCTCAGCTCCCTAAGTGTTGAGATTATAGATGGGAACTGCTATACTTGGCAAAG
TTTTCTATGTTTCGATTATGCCCTTTGTCTTCCAAATACTGATTGCACGATAAACATGAAGTGTACTCAAAGCAAGGGAG
ACCAGCCTAATAAGTCTACTCAGGACTTCTCGACCAACCGTGGAAATGTCAATGATGGCTTGGGCAGAGTCACCACCAT
AAAGTAGTTGACTCTGGACAGCGCCTCACTCTGCCTTTGCTCTCGCCTGAACGTCTCTTCGCTTCTGTCGGACAGTTTGT
TCCTTCTATCTCTCCAAATCGTGTTCCTTTAGGAAGACTAAATTTCTTAGCATTTCCTCGGGTCTGGGTTTGCACTGCATC
ACGCATCTATTTCTGTGTATTTTTCTTCCCAGCTTCCTCTTAGTTCTCCCACCCCATTTTCGGGAGTTTTTTTTTTTTTTTTT
TTCCTTTCGGGAGGTTTTTGTTTTGTTTTTGTTTTTTCGAGTTTTCAAGTCTCTATTTCTGAGACAGAAATTCTCTCCTGTT
GGTCTCCTTTGAGTTAGGAGTTGTCTGATCATGGCTTTACCAGTGAGCTGGGTTCTGGCAGCTCTGGCTCTGGGCTTACA
TCTATCTCTGCTCCTCTCTCACACAGGCCCCTTCAAGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGG
ATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGGATCAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGT
TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCA
ATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCA
AGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGC
AGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCG
GCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAG
GGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACGTGTGTTT
AGTCGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGG
CGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCC
TTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATG
GCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTC
GTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATC
CGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGG
CCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAG
GACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGC
GTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCA
TAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCT
GAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCC
AGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACG
TCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCA
CGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCA
AGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGT
GCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTAC
ACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGT
CTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCG
AGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTG
TCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGC
GCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGAC
GCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTT
CGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCA
ACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGC
CGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAAC



   

CATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAA
GCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCA
GCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGC
ACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGC
ATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCT
TTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAA
CGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCA
GGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCA
GCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGAT
GTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTA
AACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCAT
TGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCC
ACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCA
TCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAG
CCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGG
GCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTA
TTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCG
GTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGC
CGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCA
TACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC
CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGC
GCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCG
CTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG
CCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCT
AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGACGGAAAGAACCA
GCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAG
CAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACC
GGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCG
CGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGA
AGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGT
GGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAAGCCCGGCATTCTG
CACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGC
TTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCG
CCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAG
AACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGA
CCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGC
TGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCG
GCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCG
GGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGA
CGTCGAGGTGCCCGAAGGACCGCGCACTTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCA
GCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTA
GTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAAT
AAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGG
GGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGC
TTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCT
ATAGCTGTTTGTCCTCTCCCCATCCAATGATGGCTGCTTATAAAAGAAAGACAACTCCAACTCCATAGCAAGATGGCCA
ACACCTCTGACTCCATTGTTCTCTCTCCACGACCCCTAACCAATGAGTGCTTCCAAGTCTTGCTTTGTCTTGGCCTTCAG
CTTCACTTTCACCCTGGGCCTTCTCTGTCCAATCCAATACTTCTGACAGAGGCCTGGGAAATTTGCATAGGAGAAAGGA
GAAAAGCAAAAGACAGTGAAGGTTATGGGGCCCTGACAGAGCCATGATCAGTAAGTGCAGAGTGATGGGGAGGTCTC
ACAGAGCATGACACTGGAAGACAACTACCAAAGACATTGGAGAGTCTCCCCTGTGACATATAGAATATAAAATGTGTT
CTGCGTTCCATTAATCTTGACCTATGCTGTGCCAAAGTGCTTCCTGTTAAAATACACTTTGGAAGACATTGCATATTATG
TCCCTTTCTTAGAGTCATGGGGTCATGTTAGTGTCTATAAGGTCCTGAGAATTAGGACCTTTTGGCTTAATTACTACAGC
AATTAAACTTAATTATTTGATGATACCTATATATTTGCTTTTCATGAAACACTTACAAATCTCTCATAGAACTTAGCATG
GTTTTTCTCCCGGGGAATCATCTTCATACCATGGAGTACTACCCTATGACATCATAAGATGCCACCCTCTTTCAAAGCCC
CTATGAAGCCAACCTGGGGTGAAGTGCCAGAGGTGACTGATGATCCGTCATCCAGGACAGATTTTGCATTCTGCTCCCC



   

TCCCCACCTCACTTATCCTACTGGAACAGACACCTGGAGGAGCCTGCCCCATCTCCAAGGTGGGCGGGGAGAAAGAGA
CCCTTGATGTGTTCCCACACCACACCGACCCCAAGCAGTAATGAAATTTCTGCCCTCAGCAAGACAGGATTCTCAGGTC
CTGGCAAGATATACACTGAGAAGTCTGTGGTTCTCTGGGCTTCCCGGAACTCTATGCTAACTTTGTATGGTTTTACATTG
TATGCATCTCACTATGGCCCGGGCCTCTCTCCTCATCCCAATCCTGTTACTGGGAGGGATGGAAAACCCAAGAGAAGGG
ATATTTGTATTGTGAGTATTGCATTTTTGGGAGTGCTGTGGCTATCTGGGACTCCTGGATGCCCCCAACAGGCCTTTGAT
TCTTCTGCCTCTCTCCTCTTGATCTTTCTTACCCTCTGCTTCCCCAAGTGCAGTTGAGGTACTATGCAGTGCCTCCGCCTC
ACTCCAAACATGGGAATTCAATCTCAGAGGAGGTAAGAAGTGGGGAGAAGCCAAGACTCAGCAATAGACGATAATTG
CTCCTGGGATTGCCCCTAACACCATTTACCTAGAAAGGACCAAGTTTGGATCCTGAAGCCCAGTGGAGCACCATTC 
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