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Genentech ID: UNQ2542 Date of Submission:  7-15-04 

Lexicon Contract Name: DNA047 Mutation Type: X  Standard Knock out  

LexVision Name: SEC430N1   Conditional  

Reference accessions:  AK083229 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __KOS8, KOS26_________     
     Target Vector  DNA __KOS8TV____________     

   Targeted ES Cell DNA __1E7____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 18+19 22+23 

Restriction Enzyme for Genomic Digest: SpeI NheI 

Predicted Wild-type Band (kb): 8.7 kb 10.5 kb 

Predicted Mutant Band (kb): 7.5 kb 21.0 kb 

Probe Size: 318 bp 187 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: 7 5’ Primer Name: Neo3A 

3’ Primer Name: 11 3’ Primer Name: 11 

Predicted Wild-type Band (bp): 497 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 220 
 

 
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 
18  5’ – TGACAGCTCCCGAACTGAGTGC 
19 5’ – CTCTGAACTCTGGGCTAACTTC 
22 5’ – CTAGGGCATAGGGTGTAACC 
23 5’ – CATCCAGGATATACAACAGCC  
 
 
 
PCR Genotyping 
7  5’ – GCCCAGCAACACAGTCATAGC  
11  5’ – GCTTTGCCAGCATATCCTCGC 
Neo3A 5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GCCCCGGTAGCCCGCTGGACAAGGGGGACAATGAGCTGACCGGGTCCGCCTCCGAGGAGAGCCAGGAGACCACCACG
TCCACCATCGTCACTACCACCATCATCACCACGGAGCAGGCCCCAGGTATAGGAGGCTCATCTCCCACTCCTGAAGTCT
TTCATTTCTGGGTTCTCCATAGTGGGTGTGGTCTCCATAGTGGGTGTGGTCTTCTTAGTGGGTGTAGAACTAGAGCCCTG
AGCCTGGAGGGGGCGCATGCCGGCACGGAACCACTCCAGCTGTCATTTTTCAGGTGGGAGTGTGTGTGTGTGTGTGTGT
GTGTGCGTGTGCGTGTGCGCGCGCGCGTGCCTGCTGTGAAAAGAATTCAGGTCTGGCACATGCTAGCTAGGCAAGCGC
CCTATTATAGAGCCAAACCCACATGCAAAGTGTACTGACTTTTCCAGTCTACTGTCCCTGCCTTACATTGTCCTCCTCGT
CTGCACAGACGGCCAAACTATTCAGAAAATTTAGCTGTATCAGTCCCGTGAAACCCCAGACTTCTTCCCTAAACCATAC
AAGAGCTGCTCACTCAGCGTTCTGTCGTCATAGGGCTGGGGATTCGTTGTAGGTGATCAAGAACCTAAGTAAGGAAGA
TGCTCATTTCCGATGGAAGGGTCTGGAGCTTGGGTGGAAGCTGATATGCAAGGGAACCACAGAGCCCCCCACCACGAT
GCTCCACAACGTGGATGGATTGCTGGGCCTGCTCTCCCAGCCTGGGCTCCTGGCCTGTCTGGGTTGGGGCCTCACCGGT
CAAGCTTGCCTCTATTTGGCTGCTCACTGTGCAAGCAAGGGTGCAGGGAAACCTTGGAACTAGACTCTCCGTGGGTGGA
AAGAAAGGTTTATTGGGGAACAAACTGCCAAGGCCATCTCTGCCACCCTCCTGGGGAGTGGGTTGGGGCCCCCAGAGA
GAGGAGCAGAAAGTTGGAAAAGCGATTGGATTTTATATGACAGCAGGGTGGGGGTCTTTGAGCTGAGACAGACGGAA
CGCAGATAAACCTGGAACTAGATGCCCTTGTTAGAGCATCTTTGGAGTAGATTATAGGAGCTTCCCATTTGTAGGGGTC
AGGGATACTGCTTTGGATGTAGCAACTGAAGGCTGACCATTGGGTCTGAATCGTGTGTGCTGTGTGATCATAGTCCAGA
CAGGGCCTTCCCTGTACTTTGGTTTGCTGGTCCTTAAGCTGGGAATGGAATGGTGTCCTGTCTAAGACTGAGTGGGGCT
GCTCCTGGTGACTAGTTACTGCAGTCAGGACAGGGCAGAGTTCAGCACAAGGCTCCCCTGCACTTCCATAGATACCCTC
CCCAGACTCTTCCTTGGCAGCTTCTCTTTCCTGTTGCCCAGCAACACAGTCATAGCTGCTTTTGGTTTTGTGTTGACTCCA
GGGGAGGATGGGGGTGGGGTGGACGCACAGTAGAGCCCAGACCTCCAAGAGGTCAGGCTCCACCCTACAACACATCA
GTGAGTGAGCTCCAGGGCTGGCTGCAGCCCTGTGTATCCGGATGGCAATGTTTGTTTCTCTGTATCCTGATGGCAATGTT
TGTTTCTCTGTAGCTCTCTGCGGTGTGAGCTTCTCCGACCCCGAGGGATACATTGACTCAAGTGATTTCCCTCCACAACC
CTACAGCAGCTTCCTGGAATGCACTTACAATGTGACGGTCTACACTGGCTACGGGGTGGAACTGCAGGTAGCCTAGAAT
GCGGTGCATGCCTGATCTCAGTTGCCCTTTCTGTCATGCCTCCTTTCCTCAAATCAGGGTTATTTTAGTTGGGTTTTATAG 
 
Genomic Locus:  (the deleted sequence represents nt12979-14804-in the sequence below) 
 
AGCCTCAGTGTTCTCTTCAGTGGATGGGGATAATACTGCCACCTGCCTCAGTGTTCTCTTCTGTGGAATGGGATAATACT
ACCACCTGCCTCCCAACTAAACAGAGGGTAAATGAAACCACCCATGCAAAAGCCCTGACAAGAGCTCTGATCACCAGC
CATCTCTGCCATTCCCAGCATCACCACATAACTACAGTCAGGAGCAACCCAGAGGAGAAACTGCTAGAAACTGCCACC
CCACCCTGTTTCAATCCACACACTCCTGCTTTGGCTGATTAGTGGAGACCAAGTTTCACGGAGACCAGCATCATTTTAAC
AACTGGCTAAAAGAACTCAGGAGACCCATCAGCAAAAGGCAGGTACAGGCAGAGCAGGCCCTAGGGGACCAGCAACA
AGCTTTGGCTTCCTTCCCCTTCCTCCATTCCCATATATGAGCCTTGACCCGGGGACACTTGTACCTTGGCACTCAGGGGC
TCTATGGAGAGCTGGTCGCATAAGTGAGGTTGACCTTAGACTCCAGTCTCTCCAAAGGTCAAGGTAACAACACCATGCC
TGAGGCCTCACTGCTCCCCCTACCCTATGTGAGCAGAGACCACTGTTATGCTCCAAGATAACCACATGGCCAGGACACT
CTTAGGTGGGTCATACCAAGGCCAAGGGTCAAACATTTATTTTATCTTGTCATTGAACGACATTAGATGGCAGGAAATT
GCGTGAATACCAGGAAATCTTGAAGCATGTCATTTAGGAGAGGGGTCAGGGGAAGCAAAGGGCAGATCTGTATCTGAA
GTGAGGACAGGTAGCGCCAAGGGCCCTCTCTGCCACAAGCCGGAGTCCCAGGACGCCTGTCCCAGTCCCTGATATAAA
ACAGCCTTGTGTTTGCATAGAGCCTTCATCAACCTCCTGTGGGCATCAAGTCACCTCCGAGAGCTTACCACAGCTGACA
CAACCCAAACCATCACACAAGTGTCCCAATGCTTCACGCGGAGAACCCCGGTCAGGACACTTGTACAGACTCAGCACA
GACAGACATGGGTTCCAACACCTCCCATCTGCAACTGCTTGCATCTCAAATGTGGCATCTACAAGCACAGAGGTCAAG
GGCCAACCAAACCCTGTTTCCACTAAGGACCTAACTTGAAATGATTCTATTAGGCATGGCCTAGGCCCAGATTTTTGCC
TTACAAGAGGGTGTGGGAGGAGCCACAACCTCTGCCCCTCCCGCAGCTGCTTCCTGGCTCTGCTCCCCTGAGTCTTCCT
GAAGTCACATCCTCAGTGGACATACTTTGCCCTCTGCTACTGAGGGGCCAGTGTGCACCCCCATTGTCCCAAGACTCCC
TGGGAAGTCCCTGGGGACCTTTGATATGACCTGTAACATCATGCTGTCCTCAGAAGCAGTCTGGTCAGGATCCACAGGC
GGGCCAGGGAACCGAGCCTGAGACAGGCACAGCCCAGTCCCTTCCTCGACTCATCGGGACAGAGTTTTAGGGCTACAG
AGACAACTGATTCTACTTCTCTGCTTCTCCCTTTTCTTATCTCTAAAAGGAAGGTTACAATAGGTTTGGTCCTCCCACCC
CCAGCAAACAGAGTCACTGCTATCTTGGCTGCCAGTCTCTGCAGTGAAGTGAATTGGCTTCTGGTCCCTCACAAGACAA
TCATCTGTATTATTTGGGATGCACCCTGGCACCTTGTGTTTTCTTCTTTAAGGATGAAAATGTAGTATCTCTCTCTCTCTC
TCTTTCTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTAAGATTTATTTGTTTATGTATATGAGTACACTGTAGCTGTCTT
CAGACACACCAGAAGAGGACATCAGATCCCATTACAGATGGCCGTGAGCCACCATGTGCCTTGTAGGGAATTGAACTC
AGGACCTCTGGAAAGAGCAGTCAGTGCTCTTAACTGCTGAGCCATCTCTCCATGTCTTAACATTAGAAAGTGGGGAGCA
GGCTTTGAGAGATGGGTTCTGGTCCCCTGGTTCTATGTACCTCGAAATGCATTTTTATAGGCATGCTGTGGGCTCTTCCT
TTCTTAAGTCCAGGCTTACAATGAAGGAGACAAATCACTAACTTACTCGGGTCTTTGAAGCTCATCTCTGAAACAATGT
AGCCTTCCTCACGGATCTGATTTCTCTGGTCCTGGGAATGTGGACGATCTGATGGTAACAGGGCTCCCACACGGGCGCG
CTTCCTCCCTCCCCTGGCAATTCAGATGCTCATTGATTCAAATAAATCACAGTGTGTGAGAGGTCCTTGTGACCGCATTG
CGAGAAGTCACAAGGTCCGACATGAGCCGTGAGTGGAGGGGGTGGGTGACAGGCCGAGGAGAGAGGCAGGTGAGCAG
GGTGAGGCCGGTTCAACTGGTAGGGAGCCAGCCCTGCTAATCAGGGTTAAAGACAAAGGCACAATCACACAGTGCCAG



   

CGGGTCTCCCAGCTTATTCACAGGGAGGGAGGATTCAGTGGCCAGCCAGCTTGCTGATGAAATGTAAATGAACTTAAA
GAACTGTCCAAGATTTCTACACCCAGAGTGAGTTAAAAAGGAGATCCATGTGTTGGAAAGAAGCCAGGGCAGAGAGG
ACAATGGTCAAAGTCACTCCTGTCCTGTGGCATTCACTCACTATGCGAGCTTATCCACTTGGCACCTGCCAGAGTCCCCT
GCAGCCCCCAGGCGCCTGCACTACCTTGGGGACAGCCCCAGGGGGTCAATTCGCATATATACTCTGCTGGGTTTGGAGA
GAGTGTTTGTGAGCACAGCGTGCTAATCAGGGTCCCAAACCATGACATCAACCTAGCAAGTGCACCAGCTGAGCATCC
GTCTGTCCTGCCGATGCAACCTGGAGCCATATGCCATGTGTGACTCAGCTGCCTCCTGCTCTCTGTGTGTCAGCTGAAGC
ATGCTTGTTGGGAACTGACTTGACCATTGTTAGCATCCCTGAGGCCAGAAGTAGTTCCTATTTCAGTTTGTTCAAATCCA
GGACTATTTACACACAAGCACGGTGAGCTGCCTTGGGGGTGGAGCAGAGGCCGAAAACAAACTCTTCCATTTCGTAGG
CGCCCTACACGCTCAGCCTGAAGCTATTCCCATACAGCATTTTCAATAATGCTGTTCACGAAACCAACTTTTGTGGCATG
AAGTTTCCCATCCGTGGTGTGATGCAGGACATTTTGGATTCCCAGATATGGGATGATCAGCCTGCAGTATAAATGGTCC
ACAAGATGTCATTTAGACTAGGTGGCCTTGCATAATGCATCAAATCTGACTGTCTACACCGTAAGTGTGCTCTTGAAGA
AATGTTTCTTGGGGTGCCTGTGTGTCAGGTCTGTGATCGCAGAACAGGTTCCAGAGAGATGTTGACAAGTTGAAGAGAT
GTGAGCTATGCCTTTAAGTGAGCTACCTATCTTAAGGGGAAAGCAGGGTACAGAGAAGAGTGCACAGGAGAGAGCTCC
CCAATTTTGTGTCTGGTGTCCTTGGTGGAGTTGAGAATTAAGGGGAGGGACTAAATCCCAAGAGAGAAAAATCCTATG
CAAGGGACAGAACTCCAAAGCCACCCCCTGTTTTAAAAGAGTGCTTGTTTGTTTGTTTGATTGGTTGATTTTTTTATGTA
TGTGAGTACACTGTCCCTCTCTTCAGACACACGAGAAGAGGGCATCGGATCCCATTACAGATGGCTGTGAGCCACCATG
TGGGTGCCACGAATTGAACTCAGGACCTCTGGAAGAGCAATCAGTGCTCTTAAACGCTGAGCCATCTCTCCAACCCCGC
CCCTCCCTTTAAGATGGAGAAAATAGGTACACAGACATTATAAATCAACTAGGCACTTTAAATCACAGACATTATAAAT
CAAAATGCCCTTGATGCCCCTGACCTAGAGCCCTGACTGCTCTAAGGGTGGCTTAGCTCCCAGTAATCTGCACTGTGAC
AGTGTGAGGTTGGCCCTGAAATAACAAAATTCTACTCAAAAGGCAACTCCTTCTGAGTTACAGGAAGACCTCATGTCTT
CATAATGTTGAAAACTCGTTKTAATAAGAGCCGAGGTTGTAAGTCAGGAGCCCTCTGTATTAGAGGGGAGGTGAGGAG
ATACAGGAATGGGTGAGACTTGGGGTAACTGAAGCCCCTGAGATCCAGCATATCAGTGGTCATGCTGAGACAGATCTC
TATAGTGAGAAATATCAAAAACAAATTGCCATGTTACCGCGCTCCATCCAGCTCCTCTGTGCCTGCCGACTCTGGGGCG
TCTGGAGCTCCCAAGTTACCTTCGCTGCCACGCCAGCCCCACCCCGCAGTCAGCCGCCACAACACCCAGCAACCAGGTA
GAAACAAAACTCTAGAAGTTTATAATTAACAAGTCAGATTTATATATCAATAAACTCTTAATTCACAAATGCCCACACA
ATAATTTCAGGGCCATTTGATAATGGTACTAGCTGCCCACCTAGATTAGACAAGTTATCTCAATTATTGTATCCTTTATG
ATGCCATACCTACCTGTGGCTGTTTAAAGCCACACTGGTCCATCCGCCTCCATCTTGGCTCCTCCCCCTCCCTGTTCTGC
TGCTCTAGGTCCTTTCTTCTTTTAGCTCCGCCTCCCTTTTTCCCTGTCCAATCGCAGGCCACCTGCTGCACTAATATTATA
ATGTAATTGGACAGGGAAAAATCCTGCAGCAGATTTCCAGAACCTTCTAGAGAAAGATAGGAAGTTGAGCAGAGAGTG
CGCTGAAGGGGTGGGGCTTGGCGGTAGTGTTGGAAGCCTGGTGGCACGAGGGAAGGAAGTGGGTAAAGAGGCCTTAT
AGTGAGACCTAAGGCTGGTCTCACCACAGCTGCTGACAGGGATGAGCGGTCCCACGCTCTTGCCTGGGTGTGATGTGA
GGGAACCAGAACTGGTCTGGAGAGGCCAGAGGACTAGCTTGCAGAGGACCAGTTGGAGCAGGACGTGAGGATATACA
TGGTCATATATACTGACGTCTACACCCTGCCCCTGACACATTCAGAGCATTCTAGAGCTGATGGACTCAAGGGAACATC
ATTAGACCCTAAGCACGTGCTCCGTACCCTGAACCCTCCTCCTCCTCCTCCTTCTCCTCGCTCCCCCAGTGCCAAGCACC
ACAGGAATCCAAACATGACCGCATCTCTTACAGTCTCCCAGCCAACCTTCCTTGCTCCCTCACACCACGGCCCATCCTCT
CTCTGCTTCTCCCTCTTCGAGTTCCTGGTGAATTCGGCAGACACCTGCTACAGGGAAGCATTATCACAGTCGATGGAGA
AGACCCCAGCAGGCAGATGGCACCACCCCATTGCTCAGAATTCCCGGCTTTCCCGGGACCCAGGATGACGAGCACTAG
TACCTTTGTTTTCCGGATGGAGGGAGAGAGGAGATGAGGGACAGAGGGACAAAGGGACGCTGCCTCCCAAGTTAGGTG
GCATAGCAGGTGTTCAGCTTGTCCCTGGAGAGAATACCCGCATCAGGTGCATCTCATTAACACACACACCCTGCAACAC
ACACTCTGTCCCGCATGGCTGTTATATTTGGTTTTCCATGTGTGTCCTCCTAAGAGCAGGGGCGATGTCACACGGTACCA
AGGAGCGGCTGGGGCGGGGGGTGGGGGGTGGGGGAGGGAGGAAGTGGGTAGACATTCTTTCACAGACGGGCTGGTGG
GTGAATGGGGTTGATTGACAGCTCCCGAACTGAGTGCTGAGTGTGCGTGTGCGTGATAAAGGAAGAATCAGCCATGTG
TAACTGAGATTTCTAAGTGCTCTGAAAAAGAAGAATGCGTTTAACTCAGTGGTCCCCAGGGCCTGGGGAAAAGCCCAT
TAGAGCGAGTTATTAACTCGCCGCATTTCTGAAGCCCAGGATCCAATCTGACTGAGTGCGGTGGGACTTGGCTCCGCGT
GGCGCTCAGACGGCTGGCGTTTGAGCTGAGTTTGGGCTGAGTGAACTGCAGGCTGCAGGCACAACTCATCAGCCTTGA
AGTTAGCCCAGAGTTCAGAGCTAGCCAGCAAGATTTGCTTTGTGTGCAGGGGAGGACATTTCAGTACAAGATCAGAAA
GTCCTTGCATGGGCAAAGTTAGCAGCCAGAATTACCTCTTAGGGGCTGGCACCTGGGGCCCCAGAGGGTGGGTGAGAT
GTGGATGAGTCATGGAGTACATCATTACATGTATGTTCCCTTCTGCTCTTGTAGGGGTAAGGAAGTTTTATCACTGCACA
TGGTAGACTCCCCCACCATACACACACACTCATACACAAGCATGCACACATACACACACACATGCACACACCACACAC
ACACATACACACATGCATACACACACATGCACACACCACACATGCACACACACACTCACACATGCACACATACCACAC
ATAAAAACACACATAAACACACACCATACACATGTATGTGCATGCACACACAACGCACACATACACATGCATACTCAC
ATGCACAGTCACACACATGCACCATATACGCACATATGCACGCACACACTCACACACATGCATGCACTCACATACACA
CACACACACACACACACMYRCAGCWMRSASRCACAMACWSAMSWGMAGCTAGSAGGCAAAACTGRAGAGAAGCRC
AGKWMWMKGAKMSWWSSCRRTKCWCWGATCCTTCCSGMWGCASAKMMYTCMMSCAGCAGATCACTCACCCAGTT
AGAACGGGGACCCTCAAAACAGATGAATTTAAAGCAACAACAAATGCTGGCATGGGGGTGGAAATGAAGCACTCACA
CCCTGCTGTGCATAGATATTTGTGGCCATTACAAAGAGGGTTTGCAGAGTCTTCAAAATATGAAGGCTACAAATATGTC
TGGCAACCCCAGTCCTGGCCAGTCCTTAAAGGAAATCATTGCAATGTGCACTAACATGCAAGTACACAGAGAGAAATA
CACATATGCACATACCTGCACTAACATGCATGTGCACAGAGAGAGACACACATATGCACATAAGTGCAATAACATGCA
TGTGCACAGAGACACTCATATACACACAAGTGCACCAACATGCATTTACACAGAGACACATGTGTAGAATTAAAAATA



   

AAATATATTTTTTTCAAAAGAGAAAGAATCCAAAAATTCCCAGTACATGGAAACGATTGTTGTTTGTGCTGGAATGTAG
CTTCCTCAGTAATGTGCTCTCCTAGCATGCTCAAAGTCCCAGGCTCAATGCTTAGTGCTGCATAGTGTGGCCACCCTTGG
GAGGTGGAGGCCAGAGAAGCAGGAGTTCACGTCACCCCAGCTGTATGAGAAGACAGAAGCACTAGGTGCCCTGGCTTC
ATCACTGTACATGGAAGCAAGTTTTCACACCATGCCCACTCCTCTGATTTCCTTCCTGTTGCTGTGATGAAAACACAATG
ACACAACAGAACACTTAGAGGATGAAGGGTTTGTTGGAGGGCAGAGGGATCAGGATTCCACAGTCCATAGCTCCAGGA
AGTTGCCATGGCAGTGACCTCACAGCCAAGAACTGAGAGACATGAAGGCATACTGTGCACGCACTTGCCTTTGCTCAA
ATCAATGTCTCCTCTATTACACAGGTCAGGTCCTCCTGCCTAGGGAATTGTGCTGCCCACAATGGGCTGTGTCTTCCCAC
ATCAATTACTTCACTGAAGACAATTCCTCTGATGTGTCAATAGGACAGCCCAGTGTAGACAGTCTTCACTGGGTCTCTTT
GCCCAGTGGATTCTGGGTTGTTTCAAATTCTGCATTAAGGTTGACTGTCACTGCCATAAACACTCACAAACGATACATA
TGTGAGATGGTTTTCACTCCCCAGCAGAGTTTTTTAATCCTCAGATTCCCAAGATGGACTCCTGTAATCTCAGATTTGGT
GGGTGTGAATTTGGGATAGAGGATAAGATTATCTTGGGGAAAGTTTAAAAAGAGGTTTAACTCCCAGAAGACAACAGA
GAGTGTGAGGGGAAAATGCCAAGTGATGTGGCACCCAGTGGTTCCTTAAGGGGCTCAGAGGCAGGAGATTTGCCTGGA
ATCTGAGCAAGGCTGAAGGACAAGCAGTAAGTATCTTGCTCTGTGAGTCCAGATAAACCTAGGACTGACCCTGGCTTTG
CTGGGTGGCCTTTGAAAGCACCTCGTGTCCCCAACCTCTGTCTGTTTCTCTAAGGAATATGAATATAATTTCCTCCCTAG
TGAAGCCAACAAAGAGTGACAGATGATTGTGTTTGCCTGTCCTGTCATCATCAAGGTCCAACGTAGCAAAACAAGAGG
CCTGACCTGTAACTGTCACTGTGGTCAAGGGGTGATGCCTTGCTCCCTGTCCCTGATATGGTGCCATTCGTCCTCCCAAC
CATACTTACAGGTGCTCCCCCCCCTCCTTTTACCCCTCCTCCTCCCCCTCATCCCTCCTTCTACTGTCCCTTCTTCTTCCCT
TCCTCCTCCTGTCCCTCCTTCTTCCCCTCTTCCTTCCTCTCCTCCTTCTTCCTTCCCTTCCCTCCTCCCCTCCTCCTCCCCAT
TCTTCCCTTGTCTTCCTCTTCTCCCCCTCCCCCTCCTCTTCCCCCTCCTCCTCCTCTCCTTCATCCTCATCCTCTTCTCCCTC
CTTATACCTCCTCCTCCTCCTCACACCTCCTCCTCTCCAACTCCTTCCCCTTCTGCTCCTACCCCCTCCCCTCTCTCCTGTG
ATTAGAAGGATGGCGTATGTTTATGGGGTATGTTTATGGTTAGTGGAGCCGGCCACAGCACCCAGCAGCTCACCAGTCA
GGGCAGCCATTCATCAGCCACCTTGCCTGACTCTGCAGAGTCATCAAGACCAACCATCGCTCATGCTGCTCATGTGGTA
CAGGAGCTGGCAGCCCTGACGTCATCCTGTCTGGCTGCATGTTTGACCTGTAGGGAGAGGCAAGGAGACAAAGCATTT
ACACCACTGGGCTGTGGCCCACCGAGAAGCTCAGGGTCCCAACCCTGACTGCAGCCAAGCTCATTACCTCCAACACCA
GACCGGGTACCCTGACCTGTCTGTCACCTCCTCTTCACAAGCCTCAAGTCCACCATCTACAAAGACAGCCATCATCAAT
CACAAGATAAAAGCCCCGGAGAGTGCCAGACCACAGACTTTTGAGCAAACCAGCATCTCCAATCTTTTGGGGCAAATG
GAAGATTTCATTCTTTATGCAGGGAGCCAAGCTGTTGGACGGTGGACAATGCAGCTCCTCTCTCCCCCAGAGTGTGTGA
CTGCAGCTAACAGGCCTTGAACCCACATCTGTGAAAACTCAGCACTGGGCCAGGAACCTTTGTGTGACTCCTAGACGAC
CTTGGTCTTATCACTTACACCCACCCCTCCTCCTTGATTTCCACCCACTGCTGCCCTGGAAAAAAAATGCTGGCTGATGG
TTAGCACCACCCAGCAGATGTGTTGGTCACTGCCAGCTGCAACTGCTGAGGTCCACAGAGATCACAGCTGTGTGGCAG
CTCCATGAAAGTTAGCCAGACTTTCCAACTGCTGCTCAAATCCACTTAGATGATGACACCTGACAGGCCAGAAACAGA
GGCTCCACCAGCCTCTGTTTCTGCAGAAAATGGACAAAGGCGGCAGCAGTCAGACGGAGGACCGCTGTCCACAGGAGG
AGTCTCTCAGGACCTTTGCTTCAGTTGCTCACACTGCTCTGGATTCCCACAGAGAAGATGCCATGATTTCCACGAGGAG
AGAGGGCAGCAGCTGGCACCTGCTAAATGCTGTCTGGGATGCAGACATTTTTCCCTCAGAACCCTGCACATCGGCTCGC
TGAGGGATGACGGCCCCAGTGAGCAGCAGGCGGAGGCCACACTGGACAGCTGAGCAGACCAAGGTTGTCTCGGGGAA
GAAGGTGCAACTGGGAGCACAGTACTTCAGGGATGAAGTGAGGTTGATTTCTATATATGTGCCACAGCTCAGCTTAGA
GTTTTCTGACTTAAGATGCTGCCCTGGCTAGTCGCATGCCAGCTTGACACAAGCTAGAGTTGTCTGAAATGAGGGACCC
TCAATAGAGAAAATGCCTCCATAGGATCCAGTTGTAAAACATTTTCTTAATTAGTGATTGATGGGGGAGGGTCCAGCCC
ATTGTGCCATTGTGGGTGGGGCCATCCCTGGGCCAGTGGTCCAGGGTTCCATAGGAAAGCAGACTGAGCAAGCCAGTA
AGCAGTACCCTCCATGGCATCTGCCTGGAGCTCCTGTTTCCAGGCTCCTGCCCTGTGGGAGGACAGTATATCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCCTCCCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTATCTGTTTCTTTGTCTATCTCTGTGTCTGTCTGTCTCTGTGTGTGTGTCTCTGTCTCTCT
CTGTCTCTCTGTGGGTGTCTCTGTCTGTTTGTCTCTCCCTGTGTCTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCTCGCAGCTCTCACGCACTCCCGTCCTCA
GCCAGCTTCACAACCTTGCCTCCTTGCTTGGTGAACAGAACCTCACCCGAGAGCCAAAGCAAGCCCTTCATCTCTGAGC
AGCTTCCGGCTGGACATTTGGCCATAGCGATGAGAACACCCAACAGGCTGCTGAGCATTGTTTCACTTCTGCCTGAGAC
ACGTCGTCTTCTTTCTCAATCTCTAATGCTCTCTCCTTTTCCTTCTGCCTGATGGTTTTCTTCTCTGCTGGGTGTAGTGCCA
GGCACAAGGAAGGACTGCTCTCTTTAATGGGCACATCTGCAGGAACTCCTCATTCGACAGGGAACAAGCCAGGATTCT
GAGAACTGGGGACACAATGCACAATGTCACACATGACCAAGTCATCACTGGAAACTTACAACTTTGGGGCTGGGGTGT
GGCTCAGTGGGTAGAGTACTTACCTAGCATGTGAGGCCCAGGGTTTGAGCCCTGACACTACCTATATAAAACTGGGCAT
GGTAACACATACCTGTAATCCTAGCACCCCAGAAGTGGAGGCAGGAGGATCAGGAAATCTAGTTCATCTTCAGCTACA
TAGCAAGTTTGAGGCCTGCAGGGGCTATAGGAGATCCTGTCTCTAAAAGGAAAGAGAGACAGAGAGACAGAGGGAGA
CAGAGAGAGAGAGGAGAGAGGGGGGGGAAGAGTGGGAGGAGGAGGAGGAGAAGAGGAAGAGGAAGAGGAAGAAAA
AACTTGGCAGTTTGACTCCAAAGTTTGAATTCTTAAAGGGGCATATTGAAGTCTAAGCAAGACCTGATATCTTCTGCTG
TGCTGTTATCTGCTCCTTGTAGATGGTGTGGAGGCTAATCTGCTGTCAGAAAAAAAAAAAGAAAGTGTTGATTTTAAGC
CACTGAAGGAAAAGTCAGTGGGGTTCCCTTTCAGCCATTCTCTGATGGAGCTCAGATCTTTGCCTGGGCGCTGTCTTCTC



   

TGGTGACACTGGGCACTGCAGGCAGCTGTGTCTTGGTCACATATGAGTCAACAGGGAGACCAAGGAACACCCGCTCCA
AGACACGTGGCTGCTAAGCTGTGACACTGGGTGGTCTGGTGTGCTTTATGGGCCTTCAGCTTGCAACCATTGTTACAAT
TTGTTGTGCCATCATTCCACTATAATTCAAGTTCCATGTTTCACTCTTTTTTTTTTTTTTTTTTTTTTGATTTTCCGAGACA
GGGTTTCTTTGTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGTCCAGGCTGGCCTCGAATTCAGAAATCTGCCTG
CCTCTACCTCCCAAGTGCTGGGATTAAAGTTGTGTGTCACCACTGCCCGGTCATGTTTTACTCTTAAGGTTAGAAATAAG
CCACAGACTAGCAAGGTCCACAGGTCCCACCCTCCCTTGCCAGCTCTGCCCCTAGAGCTCCTCCCTCGAACTCCCTGCT
CTGTGGCAAACCCCATCCCTAGCACCAAGACTCCACCCGTATTCGCGCATCCCTCATGAATCTGCTTTAGGACCAAGCA
GCGAATAACCGTGTCTCCTGCAATGTCCTGTGTCATGAGGCCGGTGCCCTTGGCTTCTGTAGTCATAATGCTTTCTGGGT
CCCAGAACAATGAGCCTGAGCTCTTCAAGAAGCGAGGAGAAAAGGGGGAAGGGAAGTCGTTAACTAATGGCTGCCTG
TCCAGTCTGGGGTGTCACTTTTAGAGGCTACCGTCTAAGGCTGACAGGAGGTGAGGCAGACTCAAGCTAATGTTGCATT
TTTTTCTCTTCTTCCCAGATGGTGGTCCAGAGGGAGAGATGCACCCTTCCACTGCCTACCTCCTGCCCTCTGCCTCGCTG
GAGAGTAGCCTGGAAGAGGGGGTGACATCAGCAGCCCCAGGTCTCCTGCCATCCCAAGAAGCACTGGAAGCAATGGA
AGAGTCCTTGCCCCCTGCGCTGCCCGACGAGGCCAGTGTCCAGCACACGCCTGCCCTAAGGAAGGGTCTGCCGTCCCTG
AAGCAACTCAACTCGGCCCGGAGGCAGCTGAGGCCCCTGGCTACCCCGACAACTCTGCAGAGACTGGGGTCTCCTGCC
TCTGCCACCACGAAGCTGCGTGAGCCTGAAGACCCCGAGCAGCCCACGGCGCCTGCGCCACTGCAGATCGCGCCCTTC
ACTGCACTGGCGACCACACTCCCACACAGCCCTCAGCCCGCTCAGGCCCCTGATGACAGCAGCCCCGGTAGCCCGCTG
GACAAGGGGGACAATGAGCTGACCGGGTCTGCCTCCGAGGAGAGCCAGGAGACCACCACGTCCACCATCGTCACTACC
ACCATCATCACCACGGAGCAGGCCCCAGGTATACGAGGCTCATCTCCCACCCCTGAAGTCTTTCATTTCTGGGTTCTCC
ATAGTGGATGTGGTCTCCATAGTGGGTGTGGTCTTCTTAGTGGGTGTAGAACTAGAGCCCTGAGCCTGGAGGGGGCGCA
TGCCAGCACAGAACCACTCCAGCTGTCATTTTTCAGGTGGGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGCGTGCATGCGCGCACACCTACTGTGAAAAGAATTCAGGTCTGGCAAATGCTAGCTAGGCAAG
CGCCCTATTATAGAGCCACACCCACATGCAAAGTGCACTGACTTTTCCAGTCTACTGTCCCTGCCTTACATTGTCCTCCT
CGTCTGCACAGACGGCCAAACTATTCAGAAAATTTAGCTGTATCAGTCCCGTGAAACCCCAGACTTCTTCCCTAAACCA
TACAAGAGCTGCTCACTCAGCGTTCTGTCGTCATAGGGCTGGGGATTCGTTGTAGGTGATCAAGAACCTAAGTAAGGAA
GATGCTCATTTCCGATGGAAGGGTCTGGAGCTTGGGTGGAAGCTGATATGCAAGGGAACCACAGAGCCCCCCACCACG
ATGCTCCACAACGTGGATGGATTGCTGGGCCTGCTCTCCCAGCCTGGGCTCCTGGCCTGTCTGGGTTGGGGCCTCACCG
GTCAAGCTTGCCTCTATTTGGCTGCTCACTGTGCAAGCAAGGGTGCAGGGAAACCTTGGAACTAGACTCTCCGTGGGTG
GAAAGAAAGGTTTATTGGGGAACAAACTGCCAAGGCCATCTCTGCCACCCTCCTGGGGAGTGGGTTGGGGCCCCCAGA
GAGAGGAGCAGAAAGTTGGAAAAGCGATTGGATTTTATATGACAGCAGGGTGGGGGTCTTTGAGCTGAGACAGACGG
AACGCAGATAAACCTGGAACTAGATGCCCTTGTTAGAGCATCTTTGGAGTAGATTATAGGAGCTTCCCATTTGTAGGGG
TCAGGGATACTGCTTTGGATGTAGCAACTGAAGGCTGACCATTGGGTCTGAATCATGTGTGCTGTCCAGACAGGGCCTT
CCCTGTACTTTGGTTTGCTGGTCCTTAAGCTGGGAATGGAATGGTGTCCTGTCTAAGACTGAGTGGGGCTGCTCCTGGTG
ACTAGTTACTGCAGTCAGGACAGGGCAGAGTTCAGCACGAGGCTCCCCTGCACTTCCATAGATACCCTCCCCAGACTCT
TCCTTGGCAGCTTCTCTTTCCTGTTGCCCAGCAACATAGTCATAGCTGCTTTTGGTTTTGTGTTGACTCCAGGGGAGGAT
GGGGGTGGGGTGGACGCACAGTAGAGCCCAGACCTCCAAGAGGTCAGGCTCCACCCTACAACACATCAGTGAGTGAG
CTCCAGGGCTGGCTGCAGCCCTGTGTATCCGGATGGCAATGTTTGTTTCTCTGTATCCTGATGGCAATGTTTGTTTCTCT
GTAGCTCTCTGCGGTGTGAGCTTCTCCGACCCGGAGGGATACATTGACTCAAGTGATTTCCCTCCACAACCCTACAGCA
GCTTCCTGGAATGCACTTACAATGTGACGGTCTACACTGGCTACGGGGTGGAACTGCAGGTAGCCTAGAATGCGGTGC
ATGCCTGGTCTCAGTTGCCCTTTCTGTCATGCCTCCTTTCCTCAAATCAGGGTTATTTTAGTTGGGTTTTATAGAGCATGG
GAGTTCCCAAGTGGCCTGCAGACGTGGCGAGGATATGCTGGCAAAGCATTAGATGYATTACCCAGAAAGGAAGTGCCT
TAATGTCCTGCTTATTAAACACTGGCAGGAATCACATATAACAMATATGTGCGTGTGCATATRTGTAGGGGTGCACGGT
ACCTCCCATCCCCCTCTCCAGCAGAGACAGCAAAAGTAACAGCAAGTGTCTGGAGAAGGGTATTTGCCCTGGAGTGCA
GTCACAGCAGAGAAGAGAAACCTAGACATGAGAGTGTCTTTGCTCAACAGCCAGCTTSTAGACTGTGTTGAGTCGGCA
GTACCCAGTGCAGTTGTAAGCCCAGGAACCTCTCCCTCGCCCGTTGCCCCAGCTCTCTCTGTCTACCCTGTGGATTCCCA
GGTCAAGAGTGTCAACCTCTCCGAGGGGGAGCTGCTCTCCATCCGAGGAGTGGACGGTCCCACCCTGACAGTCCTGGC
CAACCAGACTCTACTGGTAGAGGGCCAGGTGATCCGCAGCCCCACCAACACCATCTCTGTCTACTTCCGGACCTTCCAG
GATGATGGCCTCGGGACCTTCCAGCTACATTACCAGGGTAGGGTCTGCTGAGGCCAGTGAGACAGAGACACGGGCCTC
ACTTTCCTCTGACACACAGCCATACTCTTGAGGGCTTTTTATGCCAGGGACCCCACTGGCACTCCGATTAAGTCCACAG
AATCCTCCTCCCTGACTAAGATGGGTTTTAAAACCAAGAGAGGAAGATGCATAATTTTAGAATTGGAAAGGGCTCAGG
AAAAACTTGTCCTTCAAACATAAGGGGCAATGCTCCCATCCCCAGAAGGAGCAGTGCTCTGGTCCCCATAAGGATCAG
TGTTCCCATCCCCATAAGGATCAGTGCTTCCATCTCCATAATGATCAGTGCTCCCATCCACATAAGGAGTAGTGCTCCC
ATCCCCATAAGGAGCACTGTTCCCATCACTGTAAGGAGAAATGCTCCCATCCCCAGAAGGAGCAGTGCTCTGGTCCCCA
TAAGGATCAGTGTTCCCATCCCCATAAGGATCAGTGCTTCCATCTCCATAAGGATCAGTGCTCCCATCACCATAAGGAG
TAGTGCTCCCATCCCCATAAGGAGCACTGCTCCCATCACCATAAGGAGCACTGTTCCCATCACTGAAAGGAGAAATGCT
CCCATCCCCAGAAGGAAGTGCTCCCATCCCCAGAAGGATTAGTGTTCCCATCCCCAGAAGGATCAGTGTTTCCATCTCC
AGAAGGAGCACTGCTCCCATCCCCAGAACCCACATAGAAAGTCAAGGCAGGGTTCACCTGTAGGCCCAGTGCTGAGGG
GTGGAGGCAGGAGGATTCCTGCCAACTTAGCCAAGCTCCCCAAAATCAGGTAGAGAAACAACCCAGCCAGCAGCTCCA
GCACCCAGCCCTCCTCGACAGGGTCGCCCCTCCATCCCCAGCACATAGCTGCTGCCAGGATGTGGGTCCCACAGCCTCC
CTGCTCATGGCTAATGTGCTCGGGTTGCTGTCTTCTCCGCAGCCTTCATGCTGAGCTGCCCCTTTCCCCGGAGGCCCGAT



   

GCCGGAGAGGTCACGGTGATGGATCTGCACTCGGGCGGGGTGGCCCACTTCCATTGCCACCTGGGCTACGAGCTGCAG
GGAGCCAAGACGCTGACCTGCATCAATGCCTCCAAACCGCACTGGAGCAGCCAGGAGCCTGTCTGCTCAGGTACCATG
AGTGCTTGCCAGCCGGGCAGGGCGAGGGTAGGCCAGCACCCTCTAAGGCACTGGTTAGACCTCACGCTGTGCTGACCC
CAAACCGTAAAATCATTCCATTGCTAGTTTTAACTGTAATTAAACTGCTACTGTTACGAATCTGATATGTGGGATATGTG
ACCTACAACCCTTGTGAAAAGGTTGAGAACCAGTGCCCTAGGGCATAGGGTGTAACCTTGGGTAAGGCCTTTGCCCTCC
AGGCTGTGCTGTCATACAGTGCCCAGGGTATGAAATTGGCTCCTGAGGACACATACCACACAGCAGTGTTCTGCCCAGT
GAGAACCTTGCTCTCTAGCAGTCACTCAGCAGCTGACTTGGTGGTGGCTGTTGTATATCCTGGATGCTAAGCTTTCTTCT
CTGTGATCTGCCAGTTGTGAGCTCTCACGCGGGTAGCAGACATGCAGCTTTTCCCACTCGCCACGGGGTTTCCAAGCTC
TCCCTGCAGTGCAACATGTATAAGCTGTTCTTTTTCATGGCTGTGTAATATTTCGTTGTGAACATTATGCTCTGTTTTGTT
TACCCATCCATCCAACATTGAACTTTGGAATTATTTCCACTTTTTACCTAAGTAACTGCCCTGCTCTGAACATAGAAATT
AGTTTCCATTTCTCTTAAATATGATCTTCAGAACAGTGTTGCCAGGTCGTGTAGTGTAACCTCTACAAACCCACACTTCC
CACAGAAACCACACCATGCCATTTCACCTGCCACTGGTGGCACACGGCAGTTCTCTTCCTTCCAACGCTCACCAATGCA
CTGCTTTCTACAATCAGCACAGTAGGCCTACAGACTCACCACGTTCTCATGTTTCCATGATAAGCACTGCTGTCACATCT
TTCTCAATGCTTCTTGTAGCTGACAGTATGCCATCTCTGAAAAGGCTCTTTAATCCCTTTGGCCATTGCTCAAGAGGTTA
CTGGGTTGTTGCTGTACTATAAGTGCTCTTTACATATGATGGATCAAAACCTTCATGAGATATGATTTGTAGGCCTCTTC
CCCGGTTCTGTGGGGGTTTGTTTGGTTTTGGTTTTGGTTTATTTTTTCACATGGCCTCTTCGTAATGATGAGGTCTCTCTC
ATCCCTTGTTTCTTTTGTTGCTTTGACTTTGGGCTTAGCTGCTGCTGTTCTGTTTTGTTGGTTGAGCTTAGTCAACATGAC
CTCAAAAAGTTGGTGACAGCCTCCAACTAAGGTGGCCTGGTGCCCTCTGGTGGAAAGAAGTAGACAGTACAGGCCAGC
AAGAGGAAACCTGGACTTCAAGGACAGACAGGGGGGATCCTTGGCTAGTGGATCTGACATCCTTCGAGGATCCTGCCA
GCATCCACAAACGTCCACTGTTACCAGGTTCTGCGCCTATGATACGAGCTGTGAGGGTCCTGCTCTCTCCGAGTCTCTG
CCCTGGTACAGGATGGCGTCTTAGTTACTGCTTGTGGCTGTAAAGAAACATTGTAACTATGGAAACTCTTCTTTAAAAA
ACAAAGTAATAAAAAATAAATAAAAGCATTTCATTGGGGGTTTGCTTAGAGTTTCAGAGGGTGAGTCCATGAGTAAAA
AGCACACAGGTGCTTTATATCATGGTCCACAGACAGGAAGGAGAGAGAGAGAGACAGAGACAGAGACAGAGACAGAG
ACAGAGACAGAGACAGAGACAGAGAGACAGAGACAGAGACAGAGACAGAGACAGAGACAGAGACAGAGACAGAGA
CAGAGCGCCTGGCACAGGCTTTTGAAACTACAAATCCCATCCCAGGAACTAACTTCCTTCAACAAGGTCACACCTCCTA
ACCCTTCCCCCAACAGTTCCACTTCGTGCAGGGGGTGGGATGGGGGTGGGGCGAGGGGGCTACCATTCTTATTCAAACC
CCCCAATATGTGACCAGATGAGAAAACATGGCGGGGGTGAGGAGGGCAGAGAGTGCCAGAGAGGGGTCATAGGGGTA
GTGCCACAGAGCAGGTAGGGACAAGAGAAACCCTGACACTCAGGGACTCAGGGACAAGAGGTGATGGTAGGCCAGAG
ACCAGGGAAAGTGTCCCCAGGGAGCCAGGCTGTTGGAAACTGAGTGGGAGGTACCAAAGTGAAGGTCAAAGGTGTCG
GTTTTCCCTGCCAGTGAGCTATCCTGTGAAAAGGCTGGTGGGTGAAAGGGCTCAATAGGTTTGAGGAGGTCAGCATATG
CTATGGTTTGTATATGCTTGGCCCAGGCAGTGACAGTATTAGAGGGTGTGGCCTTGTTGGAGTGGGTGTGGTCTTGTTG
AAGTGGGTGTGGCCTTGTTGGAGTGGGTGTGGCCTTGTTGGAGTAGGTGTGGCCCTGTTGGACTGGGTGTAGCCTTGTT
GGAGTAGGTGTGGCCCTGTTGGAGTGGGTGTAGTCTTGTTGGAGTACGTGTGGCCCTGTTGGAGGAGGCATGGCCTTGT
GGAAATGGATGTGATCTTGTTGGAGGAGGTGTGGTCTTGTTGGAGTAGGTGTGGACGTGGGCTTTAAGACTCTCATCCT
AGCCGCCTAGAAGCCAGTCTTCCACTAGCAGCCTTCAGATGAAGATGTAGAACTCTCAGCTCCTCATGCACTGTGCCTG
CCTGGACTCTTCCATGTTCCCACCTTGATGATAATGAACTGAACCTCTGAACCTGTAAGCCAGCCCCAATTAAATGTTTC
CCCTCTAAGAGTTGCCTTGGTCATGGTGTCTCTTCACAGCAGTAAAATCCTAACTAAGACAGCATATGTCAGCATCACT
TGGGAGGCAGAGGCAGATGAACATCTATAAGTTCAAGGCTAGCCTGGTCTACACAGTGAGTTCCAGGACAGCCAGGGT
TACATAGTGAGACCTTGTCTCAAAAACAAACAAGCCAAAGAAGAACCCCCCCCCCCAAAAAAAAAGACTATACTAACA
TCAGAAGATGGCAGGGCAGGATGGGAAGCAGCAGCTGTTCCTCAAGAGGGACCTGCCAGGGATGAGACCATAACCCC
CACACCTCCACCCTGTCACCACTGGCACACCTCAGGTTCCGGAGGAATCCACTGTCTTGTGTGAAGTCCTTCACAGGTA
CATGCCACAGTGGATGTTTGAGCACTCAGTCAGGAAGGACACTTTCCATCCACCCTGTCACACAGCCCAGTCCAGGGCT
GAGGAGAGCTGTCACGGCTTGTCTCCTTCTGTCAACCCAACCCCTGCATGCTGTCATTCAGCATTCTGTGAACATCTACC
ATGTATCAAGAACTGAACTGGGCACGCTAGGTGAGCCAAAGAGGCCTTTCTTCATCTGTAAAGTGTCCACCTGCCCTCC
ACCCCCAACCCCGGCTCCTTTCTGAATCATCAGATGTCACTGTAAATTCGAATGGCATGGAGCACCCCAGGCCTGCAGC
CCAGGGACTCTACTCATTGGCTGTGCATCCTTGAACAAGCGACTTAATGTCTCTTAGCTGTTTTTGGTTTTGTTTTGTTTT
GTTTTGTTTTTTGACTCCTTTGTAAAGTCAATAGTTGTTATTTGCCCAGCAAATGGTGTATAAAGCCAAGCATGGTGACC
AAGAATGGTGACCATACGCCTGAAACCCCGGCACTTGGGAATTTAAAACAGAAGACTCACAGCTCAAGGCCAGTCTGG
GCTACAAAGGGAGAGTCCTTTCTCACGGTTTTTGAAGAATTAAATAAATAGAAATTACTATTTACTGAGCACATACTAC
AAATCATGTCATCCAGTGCTGGGGGCCACTAGGACACTACTGTCATCACAGCCAAGAGCCCAAGCTGTTGCGAGATGG
GTTTTGCAGAGAAACTCTTAGAAGGCAGAGGGCTGTGTTCTCCGCTGGTGAGAAGATATGTGAAGAACTCAGAATGCT
CACCTAGCGTGCACAAAGCCCCGGGGTCCCATCCCCAGCCCCTGTGGAATCTCAGGAGCTGGAGGCAGGAAGATCAGG
AGTTCAAGGTCATCTTCACCTACACAGTGAACTTGAGACCATCCTGGACTACATGAGACCCCCCCCCCCAATGTCTTTA
AAAGGAAAAGGGGGAAGGACTTGAGAAGAGAAGGTTCTCAGGACATGGGGGAGGAACCTGGAAGAGTCTTTGTGCTC
TGAAGAAGAGACAAGTTCTATAGCATAACCGGTCTGATCTGGCTGCTTATG 
 
 
 
 



   

Selection Cassette: 
 
GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTG
GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC
TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA
GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA
GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACA
ACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC
ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT
ACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG
TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC
GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGG
TGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTT
GCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG
GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC
TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG
ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGA
ACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC
GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG
TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATG
AATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT
CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATC
AAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGA
TGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG
AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAG
GCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA
ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGT
CTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGG
CAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT
GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA
CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC
GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATC
CCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCT
TTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA
TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTA
CCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTG
GCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT
TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCG
GGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTG
CCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATG
GCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC
GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT
GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA
ATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGG
ATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCA
ACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTC
TGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA
AATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC



   

CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCATTTAAT 
 
Targeted Locus: 
 
GATCAGAAAGTCCTTGCATGGGCAAAGTTAGCAGCCAGAATTACCTCTTAGGGGCTGGCACCTGGGGCCCCAGAGGGT
GGGTGAGATGTGGATGAGTCATGGAGTACATCATTACATGTATGTTCCCTTCTGCTCTTGTAGGGGTAAGGAAGTTTTA
TCACTGCACATGGTAGACTCCCCCACCATACACACACACTCATACACAAGCATGCACACATACACACACACATGCACA
CACCACACACACACATACACACATGCATACACACACATGCACACACCACACATGCACACACACACTCACACATGCACA
CATACCACACATAAAAACACACATAAACACACACCATACACATGTATGTGCATGCACACACAACGCACACATACACAT
GCATACTCACATGCACAGTCACACACATGCACCATATACGCACATATGCACGCACACACTCACACACATGCATGCACTC
ACATACACACACACACACACACACACACACACACACACACACACACACACCTGCAGCTAGGAGGCAAAACTGAAGAG
AAGCACAGGAAAAGGAGAGAAGGCAGTTCTCTGATCCTTCCCGATGCACAGACTTCCAGCAGCAGATCACTCACCCAG
TTAGAACGGGGACCCTCAAAACAGATGAATTTAAAGCAACAACAAATGCTGGCATGGGGGTGGAAATGAAGCACTCA
CACCCTGCTGTGCATAGATATTTGTGGCCATTACAAAGAGGGTTTGCAGAGTCTTCAAAATATGAAGGCTACAAATATG
TCTGGCAACCCCAGTACTGGCCAGTCCTTAAAGGAAATCATTGCAATGTGCACTAACATGCAAGTACACAGAGAGAAA
TACACATATGCACATACCTGCACTAACATGCATGTGCACAGAGAGAGACACACATATGCACATAAGTGCAATAACATG
CATGTGCACAGAGACACTCATATACACACAAGTGCACCAACATGCATTTACACAGAGACACATGTGTAGAATTAAAAA
TAAAATATATTTTTTTCAAAAGAGAAAGAATCCAAAAATTCCCAGTACATGGAAACGATTGTTGTTTGTGCTGGAATGT
AGCTTCCTCAGTAATGTGCTCTCCTAGCATGCTCAAAGTCCCAGGCTCAATGCTTAGTGCTGCATAGTGTGGCCACCCTT
GGGAGGTGGAGGCCAGAGAAGCAGGAGTTCACGTCACCCCAGCTGTATGAGAAGACAGAAGCACTAGGTGCCCTGGC
TTCATCACTGTACATGGAAGCAAGTTTTCACACCATGCCCACTCCTCTGATTTCCTTCCTGTTGCTGTGATGAAAACACA
ATGACACAACAGAACACTTAGAGGATGAAGGGTTTGTTGGAGGGCAGAGGGATCAGGATTCCACAGTCCATAGCTGCA
GGAAGTTGCCACGGCAGTGACCTCACAGCCAAGAACTGAGAGACATGAAGGCATACTGTGCACGCACTTGCCTTTGCT
CAAATCAATGTCTCCTCTATTACACAGGTCAGGTCCTCCTGCCTAGGGAATTGTGCTGCCCACAATGGGCTGTGTCTTCC
CACATCAATTACTTCACTGAAGACAATTCCTCTGATGTGTCAATAGGACAGCCCAGTGTAGACAGTCTTCACTGGGTCT
CTTTGCCCAGTGGATTCTGGGTTGTTTCAAATTCTGCATTAAGGTTGACTGTCACTGCCATAAACACTCACAAACGATAC
ATATGTGAGATGGTTTTCACTCCCCAGCAGAGTTTTTTAATCCTCAGATTCCCAAGATGGACTCCTGTAATCTCAGATTT
GGTGGGTGTGAATTTGGGATAGAGGATAAGATTATCTTGGGGAAAGTTTAAAAAGAGGTTTAACTCCCAGAAGACAAC
AGAGAGTGTGAGGGGAAAATGCCAAGTGATGTGGCACCCAGTGGTTCCTTAAGGGGCTCAGAGGCAGGAGATTTGCCT
GGAATCTGAGCAAGGCTGAAGGACAAGCAGTAAGTATCTTGCTCTGTGAGTCCAGATAAACCTAGGACTGACCCTGGC
TTTGCTGGGTGGCCTTTGAAAGCACCTCGTGTCCCCAACCTCTGTCTGTTTCTCTAAGGAATATGAATATAATTTCCTCC
CTAGTGAAGCCAACAAAGAGTGACAGATGATTGTGTTTGCCCGTCCTGTCATCATCAAGGTCCAACGTAGCAAAACAA
GAGGCCTGACCTGTAACTGTTACTGTGGCCAAGGGGTGATGCCTTGCTCCCTGTCCCTGATATGGAGCCATTCGTCCTCC
CAACCATACTTACAGGTGCTCCCCTCCTCCTTTTACCCCTCCTCCTCCCCCTCATCCCTCCTTCTACTGTCCCTTCTTCTTC
CCTTCCTCCTCCTGTCCCTCCTTCTTCCCCTCTTCCTTCCTCTCCTCCTTCTTCCTTCCCCTCCTCCTCCCCTCCTCCTCTCC
ATCCTTCCCTTGTCTTCCTCTTCTCCCCCTCCCCCTCCTCTTCCCCCTCCTCCTCCTCTCCTTCATCCTCATCCTCTTCTCCC
TCCTTATACCTCCTCCTCCTCCTCACACCTCCTCCTCTCCAACTCCTTCCCCTTCTGCTCCTACCCCCTCCCCTCTCTCCTG
TGATTAGAAGGATGGCGTATGTTTATGGGGTATGTTTATGGTTAGTGGAGCCGGCCACAGCACCCAGCAGCTCACCAGT
CAGGGCAGCCATTCATCAGTCACCTTGCCTGACTCTGCAGAGTCATCAAGACCAACCATCGCTCATGCTGCTCATGTGG
TACAGGAGCTGGCAGCCCTGACGTCATCCTGTCTGGCTGCATGTTTGACCTGTAGGGAGAGGCAAGGAGACAAAGCAT
TTACACCACTGGGCTGTGGCCCACCGAGAAGCTCAGGGTCCCAACCCTGACTGCAGCCAAGCTCATTACCTCCAACACC
AGACCGGGTACCCTGACCTGTCTGTCACCTCCTCTTCACAAGCCTCAAGTCCACCATCTACAAAGACAGCCATCATCAA
TCACAAGATAAAAGCCCCGGAGAGTGCCAGACCACAGACTTTTGAGCAAACCAGCATCTCCAATCTTTTGGGGCAAAT
GGAAGATTTCATTCTTTATGCAGGGAGCCAAGCTGTTGGACGGTGGACAATGCAGCTCCTCTCTCCCCCAGAGTATGTG
ACTGCAGCTAACAGGCCTTGAACCCACATCTGTGAAAACTCAGCACTGGGCCAGGAACCTTTGTGTGACTCCTAGACG
ACCTTGGTCTTATCACTTACACCCACCCCTCCTCCTTGATTTCCACCCACTGCTGCCCTGGAAAAAAAATGCTGGCTGAT
GGTTAGCACCACCCAGCAGATGTGTTGGTTACTGCCAGCTGCAACTGCTGAGGTCCACAGAGATCACAGCTGTGTGGCA
GCTCCATGAAAGTTAGCCAGACTTTCCAACTGCTGCTCAAATCCACTTAGATGATGACACCTGACAGGCCAGAAACAG
AGGCTCCACCAGCCTCTGTTTCTGCAGAAAATGGACAAAGGCGGCAGCAGTCAGACGGAGGACCGCTGTCCACAGGAG
GAGTCTCTCAGGACCTTTGCTTCAGTTGCTCACACTGCTCTGGATTCCCACAGAGAAGATGCCATGATTTCCACGAGGA



   

GAGAGGGCAGCAGCTGGCACCTGCTAAATGCTGTCTGGGATGCAGACATTTTTCCGTCAGAACCCTGCACATCGGCTCG
CTGAGGGATGACGGCCCCAGTGAGCAGCAGGCGGAGGCCACACTGGACAGCTGAGCAGACCAGGGTTGTCTCGGGGA
AGAAGGTGCAACTGGGAGCACAGTACTTCAGGGATGAAGTGAGGTTGATTTCTATATATGTGCCACAGCTCAGCTTAG
AGTTTTCTGACTTAAGATGCTGCTAGTCGCATGCCAGCTTGACACAAGCTAGAGTCGTCTGAAATGAGGGACCCTCAAT
AGAGAAAATGCCTCCATAGGATCCAGTTGTAAAACATTTTCTTAATTAGTGACTGATGGGGGAGGGTCCAGCCCATTGT
GCCATTGTGGGTGGGGCCATCCCTGGGCCAGTGGTCCAGGGTTCTATAGGAAAGCAGACTGAGCAAGCCAGTAAGCAG
TACCCTCCATGGCATCTGCCTGGAGCTCCTGTTTCCAGGTTCCTGTCCTGTGGGAGGACAGTATCTCTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TATATCTGTTTCTTTGTCTATCTCTGTGTCTGTCTGTCTCTGTGTGTGTGTCTCTGTCTCTCTCTGTCTCTCTGTGGGTGTC
TCTGTCTGTTTGTCTCTCTGTGTGTCTATGTGTTTGTGTCTCTGTCTCTGTTTATATGTCTCTCTGTGTGTCTATGTATCTG
TGTCTTTGTCTGCCTCTGTCTCTGTCTCTCTCTCTCTCTCTCTCTCTTCCCAGCAGCTCTCACGCACTCCCGTCCTCAGCCA
GCTTCACAACCTTGCCTCCTTGCTTGGGGGACAGAACCTCACCCGAGAGCCAAAGCAAGCCCTTCATCTCTGAGCAGCT
TCCGGCTGGACATTTGGCCATAGCGATGAGAACACCCAACGGGCTGCTGAGCATTGTTTCACTTCTGCCTGAAACACGT
CGTCTTCTTTCTCAATCTCTAATGCTCTCTCCTTTTCCTTCTGCCTGATGGTTTTCTTCTCTCCTGGGTGTAGTGCCAGGCA
CAAGGAAGGACTGCTCTCCTTAATGGGCACATCTGCAGGAACTCCTCATTCGACAGGGAACAAGCCAGGATTCTGAGA
ACTGGGGACACAATGCACAATGTCACCCATGACCAAGTCATCACTGGAAACTTACAACTTTGGGGCTGGGGTGTGGCT
CAGTGGGTAGAGTACTTACCTAGCATGTGAGGCCCAGGGTTTGAGCCCTGACACTACCTATATAAAACTGGGCATGGTA
ACACATACCTGTAATCCTAGCACCCCAGAAGTGGAGGCAGGAGGATCAGGAAATCTAGTTCATCTTCAGCTACATAGC
AAGTTTGAGGCCTGCAGGGGCTATAGGAGATCCTGTCTCTAAAAGGAAAGAGAGACAGAGAGACAGAGGGAGACAGA
GAGAGGAGAGAGGGGGGGAAGAGTGGGAGGAGGAGGAGGAGAAGAGGAAGAGGAAGAGGAAGAGGAAGAAAAAAC
TTGGCAGTTTGACTCCAAAGTTTGAATTCTTAAAGGGGCATATTGAAGTCTAAGCAAGACCTGATATCTTCTGCTGTGCT
GTTATCTGCTCCTTGTAGATGGTGTGGAGGCTAATCTGCTGTCAGAAAAAAAAGAAAGTGTTGATTTTAAGCCACTGAA
GGAAAAGTCAGTGGGGTTCCCAAAGCCTTACCTTTCAGCCATTCTCTGATGGAGCTCAGATCTTTGCCTGGGCGCTGTC
TTCTCTGGTGACACTGGGCACTGCAGGCAGCTGTGTCTTGGTCACATATGGGTCAACAGGGAGACCAAGGAACACCCA
CTCCAAGACACGTGGCTGCTAAGCTGTAACACTGGGTGGTCTGGTGTGCTTTATGCACCTTCAGCTTGCAACCGTTGTA
ACAATTTGTTGTGCCATCATTCCACTATAATTCAAGTTCCATGTTTCACTCCCTTTTTTTTGGTTTTCTGAGACAGGGTTT
CTTTGTGTGTAGCCCTGGCTGTCCTGGAACTCACTCGGTAGTCCAGGGTGGCCTCCAATTCAGAAATCCGCCTGCCTCTA
CTTCCCAAGTGGTGGGATTAAAGTTGTGTGCCACCACTGCCCGGCCATGTTTTACTCTTAAGGTTAGAAATAAGCCACA
GACTAGCAAGGTCCACAGGTCCCACCCTCCCTTGCCAGCTCTGCCCCTAGAGGTCCTCCCTCGAACTCCCTGCTCTGTA
GCAAACCCCATCCCCAGCACCAAGACTCCACCTGTATTCGCGCATCCCTCATGAATCTGCTTTAGGACCAAGCAGCAAA
TAACTGTGTCTCCTGCAATGTCCTGTGTCATGAGGCCAGTGCTCTTGGCTTCTGTAGTCATAATGCTTTCTGGGTCCCAG
AACAATGAGCCTGAACTCTTCAAGAAGCGAGGAGAAAAAGGGGAAGGGAAGTCGTTAACTAATGGCTGCCTGTCCAGT
CTGAGGTGTTACCTTTAGAGGCTACCGTCTAAGGCTGACAGGAGGTGAGGCAGACTCAAGCTAATGTTGCATTTTTTTC
TCTTCTTCCCAGATGGTGGTCCAGAGGGAGAGATGCACCCTTCCACTGCCTACCTCCTGCCCTCTGCCTCGCTGGAGAG
CAGCCTGGAAGAGGGGGTGACATCAGCAGCCCCAGGTCTCCTGCCATCCCAAGAAGCACTGGAAGCAATGGAAGAGT
CCTTGCCCCCTGCGCTGCCCGACGAGGCCAATGTCCAGCACACGCCTGCCCTCAGGAAGGGTCTGCCGTCCCTGAAGCA
ACTCAACTCGGCCCGGAGGCAGCTGAGGCCCCTGGCTACCCCGACAACTCTGCAGAGACTGGGGTCTCCTGCCTCTGCC
ACCACGAAGCTGCGTGAGCCTGAAGACCCCGAGCAGCCCACGGCGCCTGCGCCACTGCAGATCGCGCCCTTCACTGCA
CTGGCGACCACACTCCCACACAGCCCTCAGCCTGCTCAGGCCCCTGACGACAGCACGCTCTAGAGGCCATAGCGGCCA
TTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCC
CTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTT
CCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTT
TCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAA
CAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTG
TATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGC
TCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCG
GTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTT
TGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGG
CGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGC
CCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCT
GGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCAT
CTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTC
ACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATC
TGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACG
CGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCG
GATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGC
TTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAA
CAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGG
TGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTAT



   

CGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTG
CGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTC
TGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGC
GCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAA
TATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGT
AACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGC
TAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGAC
ACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGT
CCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACA
GTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGT
GGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAA
CGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCA
GCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAAC
GAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAA
GGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTG
CAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCAT
TATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTT
CCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTC
TGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTA
CAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTC
AAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGA
AGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGC
GAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC
GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT
GGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGC
GCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCT
ATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTA
TTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA
TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTA
CTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGG
TGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGC
TACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGAT
TCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCA
CGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATT
CGCCCTATAGAGCATGGGAGTTCCCAAGTGGCCTGCAGACGTGGCGAGGATATGCTGGCAAAGCATTAGATGTATTAC
CCAGAAAGGAAGTGCCTTAATGTCCTGCTTATTAAACACTGGCAGGAATCACATATAACACATATGTGCGTGTGCATAT
GTGTAGGGGTGCACGGTACCTCCCATCCCCCTCTCCAGCAGAGACAGCAAAAGTAACAGCAAGTGTCTGGAGAAGGGT
ATTTGCCCTGGAGTGCAGTCACAGCAGAGAAGAGAAACCTAGACATGAGAGTGTCTTTGCTCAACAGCCAGCTTGTAG
ACTGTGTTGAGTCGGCAGTACCCAGTGCAGTTGTAAGCCCAGGAACCTCTCCCTCGCCCGTTGCCCCAGCTCTCTCTGTC
TACCCTGTGGATTCCCAGGTCAAGAGTGTCAACCTCTCCGAGGGGGAGCTGCTCTCCATCCGAGGAGTGGACGGTCCCA
CCCTGACAGTCCTGGCCAACCAGACTCTACTGGTAGAGGGCCAGGTGATCCGCAGCCCCACCAACACCATCTCTGTCTA
CTTCCGGACCTTCCAGGATGATGGCCTCGGGACCTTCCAGCTACATTACCAGGGTAGGGTCTGCTGAGGCCAGTGAGAC
AGAGACACGGGCCTCACTTTCCTCTGACACACAGCCATACTCTTGAGGGCTTTTTATGCCAGGGACCCCACTGGCACTC
CGATTAAGTCCACAGAATCCTCCTCCCTGACTAAGATGGGTTTTAAAACCAAGAGAGGAAGATGCATAATTTTAGAATT
GGAAAGGGCTCAGGAAAAACTTGTCCTTCAAACATAAGGGGCAATGCTCCCATCCCCAGAAGGAGCAGTGCTCTGGTC
CCCATAAGGATC 
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