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Genentech ID: UNQ430 Date of Submission:  12-23-04 

Lexicon Contract Name: DNA249 Mutation Type: X  Standard Knock out  

LexVision Name: SEC521N1   Conditional  

Reference accessions:  ENSMUST00000023260 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS-74_________     
    XTarget Vector  DNA __pKOS-74 TVneo____________     

  XTargeted ES Cell DNA __1E6____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 12/18 Neo 2/5 

Restriction Enzyme for Genomic Digest: Nhe I XbaI 

Predicted Wild-type Band (kb): 7.1 kb -------- 

Predicted Mutant Band (kb): 12.7 kb 12.4 kb 

Probe Size: 287 bp 609 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: DNA249-1 5’ Primer Name: Neo3a 

3’ Primer Name: DNA249-6 3’ Primer Name: DNA249-10 

Predicted Wild-type Band (bp): 293 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 404 
 

 
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 
DNA249-12    5’ – ATCAAAATCCCCACCCATCAAT 
DNA249-18   5’ – CATAGCCGCGGACATCTGC  
Neo-2     5’ – CCTCAGAAGAACTCGTCAAG 
Neo-5     5’ – GGCAGCGCGGCTATCGTG 
 
 
 
PCR Genotyping 
DNA249-1   5’ – AGCGGGCCCCAGGACTATTCTC 
DNA249-6   5’ – ATGTCGCCACTTGTTTGTCTCACC  
DNA249-10   5’ – GCGTGGTTCCAGCAGGAGAGG 
Neo3a    5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
ATGCAGGGGACCTGGATGGTGCTGTTGGCACTGATATTGGGCACCTTCGGGGAGCTTGGTGAGCATGGGGGAGCACGG
AAGTGGGCCCCAGGACTATTCTCAGAGAGAGATTCTCATGGGGGAGTTTCAGAGAAGGAGAACGCTGAGCCGGGACTG
GCCAGGCGGGCAGAAGCCGGCACCAAAGCCCTAGGTGCCAGCGGAGAGCCTCAGGATACTGGTGTGTTTGCTAGTGCA
AGCCTTTCAGCAGGAGAAGAGGGGAGATCTCGGATGCTGGGGCAGATGGCCTGGGACTCTGGATATGATGGAAATGTA
ATTGGGGAAAGGACATCCAGAAATGTCCAGAGACAGGGTGAGACAAACAAGTGGCGACATGATGTTGACTGTCAGCCT
GTTATGTGCTCAGTGATGAGGGCTCAAGCCAGGCTGTTCCATACAGTTCTTGGAGAGGTTGACTGAACCAGAGGCAGA
GGCCCTACCAGGTCACTGTCTGTGTGGGGTTAGGGGAGGGATGACTTCCCTGTGTGCCTGAATTGCTTGGAGACAAGCT
AGGCTTCCTGGGGCTTCTGGGATTGGGTCTGGAATGCTAGCAAGACTGTACAGTACCTTCCAGCCAGGCTCTACACCTG
CAGCTCTCCCCTCAGGGAAGACACCTTTGCCAAGCTGGTACCTGTGAACTCCTCTGTGCAGCTCCCACCCAGTGTTCCA
AGGACCTGCTTGTCTGACCCCCACGACAGGCAGCACTTCAGCAGAAGGGCATTTGGTGATGAGGAAGTGCAAGGGCAT
CTGCCTTAACAATGTCTGCTCATACCGATCTGCGGTTGTGGTGTGCACTTGAATGTACGTGTGTGTGTGTGTGTGTGCGC
GTGCGCGTGTGCGTGTGCATGTGTGCGTGTGCGCGTGCGTGTGTGCGTGTGTGTGTGTGTGTGTGTGTGTGTTTTGATGA
TTATTCCAAATCAGCTGTCCCCATCCTGGTCCCAGGCTGAGCCCACTGTTCCAGGGGCACATTCTGTAAGACCCTGATTC
AATGGTCATGTTGTCTCCCCTGAGCTTGGTTAGTGGGCATCTGGTCCCTGGTTAGTGTCCTTGTCTTCTGAGACTAAGCC
TCCATGGCAGAGCAGGACATTGGGTGAAGACATTTTGGGCTTTTGAGACAGGAAGGCCTGTTCACTGCCCTCTCATCCC
TCCTCTCCTAGCTCTGGCCTTACAGTGCTACACCTGTGCGGATCCTGTGAGTGCATCCAACTGTGTCACCACCACCCACT
GCCACATCAATGAAACCATGTGCAAGACTACGCTCTACTCCCTGGAGATTGGTCAGTAAGATCTGCGTGGGACAGAAC
TGGGATCCCCTTTTCTGACCACGGATCCCTGACCATCTGGGTCCCCACACAGCCTGCACCATCATCCCACCATTTCTGCC
AAGAGACTTTCTGTCCAGGCCATTAGCCCCCACCCTTCCCCCTCTCCCCTCATCATGGGAGGCCCCTGAAGTTTTTCTGG
AAGTCCTTGTAAAGCTGTCTTACAACTTGTGTTTTACATTCTATATAACATACAAATCCTCCCACAGACCAATTCAAGAT
GCCATAGGTGTCCCTTGTACATCAAAGGCTTCAGTGGTCCTAGAGAAAGGGGAATCTAGGCTAGTGGGGTGGTTGATCC
CAGAGTGGGTGGTCCCTGAGCTTGGGGTACAGAGGCAGTAAAGGAATGGTCCTTCAGGTTGACACTTTGTGCATCCTAC
AGTTTTCCCTTTCCTGGGGGACTCCACGGTGACCAAGTCCTGCGCCAGCAAGTGTGAGCCTTCGGATGTGGATGGCATT
GGGCAAACCCGGCCAGTGTCCTGCTGCAATTCTGACCTATGCAACGTGGATGGGGCACCCAGCCTGGGCAGTCCTGGT
GGCCTGCTCCTTGCCCTGGCACTTCTCTTGCTCTTGGGTGTCCTGCTGTAAAGCCATGGCCATCTAGCTCCGCTCCCTTG
TCCCTGACATCCCAGTTCCCTAATGCCTAGAAGAAATACAATGGCCATCTGCATGGGTCTCCTGAGTCTCGTTTCTGGGT
ACTGATCTGCCTTGTGGGC 
 
Genomic Locus: (The deleted sequence represents nt-9179-11252 in the sequence below.  KOS74 used to generate the TV 
represents nt-4982-15906 in the sequence below.) 
 
ATGCCACCTGTGCAAGGGATTTGGAGGATGCTCTCGCCCGTCTAGCTGCCCATGGAGCTCCACCCACTGTGTCATCATT
GCCACCCGTGAGTGTGATGAGAGGGATGGGCTGGACACACCCTTCTTGAACAGAGAGCTGGCTCACTGGGCAGGCAGA
GCCCAGAGCTCAGCAGATCAAGAATACAGTAGGAATGTGTCTGGCAGCCTCTGCCTAGGATAGGGACCAGGCCGGGTC
TTTCAGTCCTTGGAGATAGCCCTCAGTACAATGGCTGATATGATAGAGGTTTGGGCAGCTCAGATCTTCAGGAAGCACC
ATGGTTTCTCTCTTATCCCCCAGGTTCTCCCATCAGCTTTACAGATCTGCCTCTGGTGACGAAGATGTGCTACAGTGGCT
GTCCTGATGTCTCCAGCTTGGGCTTAGGTCCTCATGTATCCATCGCCTGCTGCCAGTCCAATCTCTGCAACAGGGACTG
WCTACHCTATCCCCACTCCCVGCWGGCTCCACAGAACAATGCCATGCCCCTTGGTTAGGCCTGGTCCTTGGAGATCAC
TCCAGCTTGGCTATCCCAAAGCCCCCACCCCAACTCACACTTCTTTGGGAGGTTCTGAATGAAGTCCTGTGTAAATCCA
CTGTGATACAAGCTTAAGATCCAATCTGCGGGTTACCCTCAGTGTCAACAAATCTCCCAATAAAAACTACCTGGGTCAC
ATAGTTGTCCAATGGAAGCACCATATCAAGTATTAGGCTTGGCTATAGAGGGAATTGGATTCAGACAGTCCCTTATCCC
CTCCCTGTCCCTTGCCAGTCATGGCCTCCTTGACCCAGGCTGTCTACCACAGCCCCACTGACCTTCTCTCTTCTATGAAG
AGCCTGCCTATCTTCAGGTAGACACAGGGCCTGAGAGTCACAGGAGCCTGTAGATGGCTGATTCTGTTCTTGAGCAGGC
TATGAGGAGGAGCTTAGTCTGTAGGCACTTGAAGAACGCCCTAACTTGAGGCTGGGGCACCTGAGTATTACCCTGATCT
GATATGCAGAGGAGTATCCCAAAATTGAGATTAGGGGCCAAGGAGTACCCAGACCTGGGGCTGAGGGCTGGAGAGCA
CTCTAGCCTAGAGTTGAGGTCTGGGGAGCACTCTAACCTGGGACTGAGGGCTGGGGGAGCACTCTAAACTGGGGCTGA
GGTCTGGGGAGCACTCTAACCTGGGGCTGAGGGCTGGGGAGCATTCTAACCTGGGGCTGAGAGCTAGGGAGCACTCTA
ACCTGGGGCTGAGGGCTGGGGAGCATTCTAACCTGGGGCTGAGAGCTAGGGAGCACTCTAGCCTGGGGCTGAGAGCTG
CGGAGCACTCTAACCTGGGGCTGAGGGCTGGGGAGTGCTCTAGCCTGGGGCTGAGGGCTGGGGAGCACTCTAACCTGG
GGCTGAGGGCTGGGGAGTGCTCTAGCCTGGGGCTGAGGGCTGGGGAGCGCTCTAATCTGGGGCTGAGAGCTGGGGAGC
ACTCTAGCCTGGGGCTGAGAGTTGCGGAGCACTCTAACTTGGGGCTGAGGGCTGGGGAGTGCTCTAGCCTGGGGCTGA
GGGCTGGGGAGCACTCTAGCCTGGGCTGAGAGCATTTAAAGAACACCCTTGATCTGAGGTTTGGGACACTTGAGGAGC
ACCCTAACCTGGGCTTGAAGGCTGAAGGGAACCCTGACCTGGGGCCAATGAGCACACTCACTCTGAATGAGATTCCAG
AAGCATCCTACAGATAAACAGTTGGGCAGGTGGAGAAGAAGGCCTCTACAGAGAAGGAATGGTGTTTGCTGACCACAG
GCCTTTGGTGACCATCCAACTCTATTGTCAGGAGCTCTTGAGGAAACCTGCTATCTTCTTGGCCTTGTGTCTCTGGCACC
TTGTCCCATTCTGTCTTTCCTACTATCTCCTGGCCTGGTTTGCTTTGCCTGTGTCTCCCAGAAAGCTGTCCACACCCTGTG
TGACCCTGGGCCGAAACTCTGCCTCCAGGTACCCATCAGGAATCTGCAATGAGAAAGCTGTGCCCCGGGGCAGTTGAA



   

TAGCACTGCCCAGACAACACATCCACTCACCTTAGTATGGACACGGGGAATTAAATGCCTAGAATTTGTGCCCGGTAAA
TATTTAATTTCCAGTTCCCAACCAGGCCTGGGGATAAGTTTCTGGCTCCTGGCTTCTGAAGACCAGAAGCACATCACAG
TTGATACCTGCCAGGAAAAACAGACAGGCCCTGCCCTGGGCTTGCTTGTCCTCAGCTTGGCAAAGTTCTCACAAAAATA
AACACTCGCCAAAGGTGACGCCCAAGAGAAGGGCGATGACCAAGCAGAGAGAAACTGACAGAAAGCTGGAGCCTCAG
CATCAGACAAACCATGGAAAAGAAGTAGCTTGTGCTAGCAGTGCCCAAATGAATAACAGTGTTGCTCAGGGCACTGGG
GAAAGACAGCCAGCTGCTATACTAGCACCCAAAGCAAGAAAAGATGGGTCCAGACCTCTCTCACCAGGTCAAAAGAC
ACAAAGGAAAACCAAAGTCCTTTTGCTTGTTTTGAGAACTGGTCCCACTGTATATAGCCCAAACTGTCCTCTAGCTTCCT
GTGTGGCTGAAAAAGAAATTCCTTAAATGCTAGCCCATTCAGAAGATTAAAAGGCCTCAAAGTTGACTCTAATCCCATG
ATTAGATTAATCGGACAATTAAACTCAGGCCTATGGTATGACCCAGAAGTGGTGCCCCAGGCATATACGCAAGTAGAA
ACTGGCCCACAGTTGCCCAGGGCAGGGCTATTCACACACAGCAGCCACAGGGTGGAAACCCACATACGCATCCGCATG
AGAAAACACATACACTATGACCTGTTCAGGCTATGAAATCCCAGTCACCCATCTACAGGAGTGAGGTCCTGACCCACA
CTTTTGCAGGGCTGACCCTTCAAATGGTACAGAGTACTTTGTTCTCTAGGATTCTGCATGAAGTTTAGGAAAGACTGGA
AACAGATGAGTGTGACACACCAGGCAGGAGAGGACGCCAACGTATGTCCTTCTACTGTACCATTCAGTATCTCTGGTCA
TCAAAATGCTTGTACATTTCTTGGGCCACTGTAAACATCAGAGTCTACAGGAGTAGAGTGTGTGTTTGGGGTTGTCAGA
GCACTTCAGTAGGAACATGTCATACAGAGGCTGTGGCAGGGAGAAAGGCAAATGGGGAAGTGTGTGCAAGCTTCTTGG
GCATAGCGGTCTATGGGTCTTAGGCATGTGGGTCAGGGCTTGGCAGCTGTGGTTGGAGGAAGAGGCACTGTTGTGATGT
CCAGTGTACTTTGTCTGAACTGCTGCAGTTACAGAAATCTGCATGTCACGTGTTGCGCATGCAAAGCACAGGGTGTGTG
CAGAGCAAGGAATCTCTGGCAAGGTTCCTGAGGAAACCATTGTCCCAGGCAGGTAGGCAGGAGCCTGCCCAGCGCCAC
TTCCTTCCTGTGTCTAGTTTTACTGGGTCTGTCAAGAAAGTCCACATCCTGGGACTTTCATCAACTTTCCATCATCAACTT
TCAGGATTTTTGGTCAGCCAGCAAGCGTTCCCACAGTGGGCTTCAGCTGGTCCTTCTCCAGGTCAATGCAACTCAGGTA
CCAGCCATGTGTGGCCCACATGAGACCCTACAGGTTGAGGGCTCTGTCCCCAAGGCTATTCCCACCTCACATCCTTCGC
TCTCTGCCTTTCCATATAGTGTTTTGGCATCTTTGGTCTTTTTTTTTTTAAGATTTATTTATTTATTATGTATACAGTGTTC
TGCCTTCATGTACACCTGCAGGCCAGAAGAGAGCATCAGATCTCATTATAGATGGTTATGAGCCACCATGTGGTTGCTG
GGAATCAAACTCAGGACCTCTGGAAGAGCAACCAGTGCTCTCAATCTCTGAGCCATCTCTCTGGCCCTTTGGTCATGTC
CTTGATTTTTTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTATGTAGACCAGGCTGGCCT
GGAACTCAGAAATCCACCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAAGCATGCGCCACCACTGCCCAGCTCCATGTT
CTTGATTTTTTAAAAATGGTTAAAAGTGTCACCTGATTTCTTGGGGTCTACTAAGGAACAGCAGGGCCCTAATGCCTTCC
CAAGAAACCCAGAACCTCTTGTGTTAAGCAACCCAGAGACTGAGAGTCCCATCCCTTTGGGGTTTTAAAGAGGTTTCAT
TATGTGGGCATGATTGGTTACATCATTGGCCACTGGTGATCAGCTCAGCTTTCAGTCCCTCTCCTGTCCTCAGAGGAGAC
TTGGGGTGTGGATCAAAATCCCCACCCATCAATTGTGTTAGTATCTCTTAGGTGATCGGCCCCATCCTGGAACTACCGA
GGGGCATCTATCTACCTGTCTGTCATTCATCAACTTATAAAAGACACTCAGGAGCTTTTAGGAGCTGCGTGTCAAGAAA
CCTGGCTGAAGACCAAGGGTGTCTTTCACAATGCCACGGGAATGGAGGGATGGTACATTAGCTAGGAGCATGGGCTTC
CTTTCTGAGACAATGGGACACGGCAACCCAACTAGTGGTGTTTGCAGATGTCCGCGGCTATGCCAAAACTGTTGAGTTT
GGGAGTGCCATCTTCCCACACACCCACTTCAGCATGTCAGTTTGTAGCCCTAGCTGGCCTTGAACTCACAGCTATCATTT
CTCACACAAATGCAGGGATTACAGGTGGGTGGCACCACACTCAGCGAATGATACACTTTGAAATGTGTGAGCTGCCAG
GTATGTGAGATGTAGCCAATAATGCTTCTGAAAATTAGAAAGAGAAAAATAACTAGGCAGTGGTGGTGCATGCCTTCA
ATCCTAGAACTCAGGAGGCAGAGACAGGTAGATCTCTGAGTTCTAGGCTTGCCTGGTCTGCAAATTGAGTTCAGGACA
GGACAGGGAGACATAGGGAAACAACCACAACAAAAGATAAAGGTAATCGAGATGCAAAATCGAGAGTCATAAATTAC
TTTAAAAGAATCTATTAAATAATGCACATGGAAGCTTCCTAGGACTTGGGAGACTGGAACTGAAGGTTCAGGCCAGCC
TGGGTTTCATAGGGTGACTTGGGAGAGGGGACTATTAACAAAATTGAAAGACAGAAGACCAAGAAGGAAATATTTGTC
CCATATGCCAAGAAGTGCACCACCCTCCACGTGTACCCACTGGGCAGTGCCACAGGAAATGGTCAGAGGACACGCACA
CAGGGAGGCCAAGGAAAGAGGGGTGCTGAGAGGGTGACAAAGCAGAGGCTCGTCATCCTTATTAATCAAGGCTATGA
CACATTCTAAGAGCACCCGATGGGAGGTGCAGTGGGTGGGGCCTGTGGGAGGGGTGTGGCCTCCACTGCTGCTCCATG
GAAGATGATTGGCAGACTCTGATGTATCCCCAGTGTTTGCTGGATGCTGCTTCTGTAGATGACTTTGTCCCCTGTCCAAC
CCAGTTAATGTCCACTACTGGTCATGGCCATGTGAGGTGACTGATTTGCAAAATCAGAGGTCTCAAGGCAGACTTTCAA
GAGAGGGCAGTCTGGGAGGCTGAAGTGCAGTTTGGGAATCTGAGGCCAGAGGCCGGAGTGTGGAGTGATCTTTAATGG
TTTCTTCTGAGTATTTCATAAGTCCTTTGGGAGAGGCTCGAGTTAAACCACAATCGCTGCCACGTTTATACCTTCCTGGA
AGCCTCCAGAAATAGTTGCACTATGGTAGTAAGGACTAGGGTGGTTTATGATTGCAGGGACAGTGAACCTGCAGGAGG
GGTGTTTCCAGTTCCCCTGGGGCCCTTCTAGAAACATCCCTTAGATTTCTGGTTGGCCAGTGCAAAGGGTGGATATGGA
GAAGATATCTACTGCCCCCCTTTCAGGATGAAACTGTGAATGTCAGTGCTCCGTAGGTCCAGAGGATGGTGCACAGGG
GCTCATGCCCAGCAGCATCCTATTGGAAAGATCCTGGAGGAACAGAGCACAGTGGCTCCTTCCCAGAGCACCATCCTC
GATCCTGTTTGAGAGAGTCCTTTCTTTTCAGTGTGGAAATGTTTAAGAGCCACTTGTTTGCTCTCCTGGATGCTCCTGTG
GAGGGGACAGAAGAGTCGGAGCCCAAAGAAAGATGATATACCCTTGGGCCTTCCTGGAGTCAGCAGAGCCTGGCTGGC
TATGAGGGAGCAGGGTATGGCTACCTGGGGAGAAAGGTTTGTGGTTATTGTTCTCACAAGGGACCATTCTGGGTTGAA
GTTGAGGTCAGGGCATCTGTCCACAAAGCAGAGGTACTCACAGGGTACGGATGGTCCTGGAGGATGGTGTAAGAGGAC
AAAGGAAGAGCCACAGACAGGGGAGGTAGAGACAGGGCTTTCCTGAACTTGAGAGAGCATGCATCCAGACCTTCCTCC
ATAGGCTGTCCTGGGCTCAGGGTGGCAAGCAGTGTACCCTCTCCCAGACATCCAGAGACAGGTCTCTGCTGCTGATCTC
CATTACCTTGAGAGACAAAGACAGGAGTCAGTGTAGGGTCCCCGCTTCATGGGCTCCTCCCTGTCCACCACGGCATGGT
ACAGCCCATCTCATTCGTGCTGCAGACACAGAGGGAAGGGGTCTAGACACGTTCTGGGGAAGATCTCCCCTGCAGAGT



   

CCCAGTGTGCCCAGAAAAGCAGTAGCTGTGCAGTGTGAGAGGGGCTGAAAGGTGGGATCTGAGCCCTGCGCCCCGCTC
TAGCGTGACTTTCCAATGTCAGCAGCCCCAGAGGAGAAGCCGCAATGCCCTAGCAGAGTAGCAGTGCTACAGAAGTCC
TTCATAGTCCTCCTCTGAGCCCTAAGCCCAGACACCCATAAGGCCTGACCCCAGTCACACACAGAACTGATCCTGGTTA
TATACTTACTCCTGATTCTAATCACCGTGCTTTCTTCCTGGTTATACTCTGAGACCTGATCTTGTTCACACTTCGGGCCCT
GACCATGGTCACACACTGAGACCTGATCCTGGTCATAGTCTGAGGTTTGGTTCCAATCATATTCTGAGCCCTGATCCTG
GTAACACTCTAAGCTCCGACTCCCTTATACTCTGAGTCTTGATCAGGTTACACTCTGAGCCTTGACCCTAGTCACACACT
AAGCTTTGATCCAATGGTTTCTGGAATTGGGAAGGGAAGGACGTGGACCTCTCAGAGCAGAGGCCTCCCAGACGGAGC
CAGCCCAGACCCTGGCTAGGCTACATTCCTCCCTGCCCCAAGATGGGAACTTCCCAGGTACCACTTGGGTGGGTGTTAA
TTCTAGGAGTGATACTTAGGGGGTCGGGTATATTCCAGGGGGTGAGGCAGAGTTGGAGGCCCTGGGCCCAAGGACAGG
AAGGAGCTGAGCTGAGTTGGGTGCGGTGGAGAAATCGGGTTTGACCAAAGGACACACATGGGTGTGAAGTGGGGCTGT
CTAATCCAGTTAACCTCAGCCCATCCGTCCCCACAGCTGTGTGGTCACAGCCATTCGTGGTGAATGATTTGCAAAATCA
GACAGGCTTGGGATGCCACCCGGCTTGCTAGGTGACTTTGTCTTAGTCAATTAACTTCTCAGAACCTAGTTTCTTTATCC
ACTCTAAAATTAATTAGTGCTCTGTCCCTCCAGAACTGTCACAAGGAAAAATACATTGGCAGGCTGAGCGTCTGACTCA
TGCCAGGCTAGGAAAGCCCTGGGAAGTACAGAGGTTGGTCCAGAGCCTAGGCAAATGAGGACCTTCCCATGCAGGGTG
AAGCCAGACCCCAGTGGAGCTCCTGAGGGCAGAGGCAAGAGTGGACATACCTTGCTGGGGGCATAACAAGAACAAAG
CCAGAGTAGAAGTAAGGTTGGGATGCTGGACAAAGAGACACCTGGGAAGCCCAGCAACAGTGTGGTCTTTAACACTAG
CAGAGTCAGGCAGGTAGATGTGCTCCCCCCCCACATGTCTCAGCTGGGACAAGCTACTCTAGGAAGATACCTGTGGGA
AATCAGGACGAGCCAGGTGCTGCCAGGTCATGGGGATCCCTGTCATAGCATTCTGTCTAGGGCAAGGACACTACACTCT
ACACATACACACACACACACACACACACACACACACACACACACACACACACACACACACACACAGAGAGAGAGAGA
GACAGACAGACACACACACACACACAGAGACAGACAGACCTGATGCTATGGTGACCCCCCACCCTTAAAATTATGTTT
GTTGCTACTTCATAACTGTAATTTTGCTACTGTTATGAATCATAATGTAAATTTTTTAAGACAGAGGATTGACAAAGGG
GTCAAGACCCACGGGTTTTGAATTGCTGTCCCTACCCCTTGACCTTCAGTGGAGAGAGGAAGGAGGAGGTGGAGGGGC
CCAGAAAAGTCCTGCCTAAGATCAGCCTATGAGCCATTGGAGACCAAGGTGTGCAGACAAGCCGAGAGTGGATGGCCC
TCCAGGAAACATGAAACAGTGTCCCCCAAAGCAACCCTGGGCCTCCCCAGCTCACCCACCCTCCAAAACACCTTCCTGT
TGATCAAGCAAGTTCTGTCTTTGTTCCTTAGGCCTTTGAGTAAACTCTGGGCTGGTTGTCAGTGGCAATTTGGCACACCC
CACTTTCCCCCTGACCACTTCAGAGGAGCTGGGAGGTGCAAGATCATCTTGGAAAGATTCCATCCAAGAGCTGCTGGGC
CAAAGCTCTGGAGAAGGCCACAAGGTAAAAGCTCTTTACCACAGCTGGAAAAGTGCAGGAGAGCCCAGGTCCCATTGT
CCCATTCTGTGCAGCCTGAAGACCCCTGACCTGTCCTGGAAGGAGGAATCTGGAAGATTTTCTTGGCTAGGAGTTGTAG
GGTGGTGTGGAAGGGTCCCCAGTGGGAAAAGAAAGACGCCCCATAACCTATGGGGAGGAGAGGGGCCTGGGAAGGGT
GGAACAGCAGCTTTGAGGGGTGGAGCTCGAACAGTCTGAGAGGGCTGGGTAGGGTCCGAGGGAGCCCCAGGGAGCCC
TGGGGAATGGGGTGTGGGTGAGGAAGCAGGGCAGGCCCTCCAGAAATCTGATCCTCCTCTAATCTGCTTAGCCAACCG
GTCAGACCACCGCTGTAGGCATTTCCCCACCAGGCAGGCCTGAGTGAGGACCTCGACCATGCAGGGGACCTGGATGGT
GCTGTTGGCACTGATATTGGGCACCTTCGGGGAGCTTGGTGAGCATGGGGGAGCACGGAAGTGGGCCCCAGGACTATT
CTCAGAGAGAGATTCTCATGGGGGAGTTTCAGAGAAGGAGAACGCTGAGCCGGGACTGGCCAGGCGGGCAGAAGCCG
GCACCAAAGCCCTAGGTGCCAGCGGAGAGCCTCAGGATACTGGTGTGTTTGCTAGTGCAAGCCTTTCAGCAGGAGAAG
AGGGGAGATCTCGGATGCTGGGGCAGATGGCCTGGGACTCTGGATATGATGGAAATGTAATTGGGGAAAGGACATCCA
GAAATGTCCAGAGACAGGGTGAGACAAACAAGTGGCGACATGATGTTGACTGTCAGCCTGTTATGTGCTCAGTGATGA
GGGCTCAAGCCAGGCTGTTCCATACAGTTCTTGGAGAGGTTGACTGAACCAGAGGCAGAGGCCCTACCAGGTCACTGT
CTGTGTGGGGTTAGGGGAGGGATGACTTCCCTGTGTGCCTGAATTGCTTGGAGACAAGCTAGGCTTCCTGGGGCTTCTG
GGATTGGGTCTGGAATGCTAGCAAGACTGTACAGTACCTTCCAGCCAGGCTCTACACCTGCAGCTCTCCCCTCAGGGAA
GACACCTTTGCCAAGCTGGTACCTGTGAACTCCTCTGTGCAGCTCCCACCCAGTGTTCCAAGGACCTGCTTGTCTGACCC
CCACGACAGGCAGCACTTCAGCAGAAGGGCATTTGGTGATGAGGAAGTGCAAGGGCATCTGCCTTAACAATGTCTGCT
CATACCGATCTGCGGTTGTGGTGTGCACTTGAATGTACGTGTGTGTGTGTGTGTGTGCGCGTGCGCGTGTGCGTGTGCAT
GTGTGCGTGTGCGCGTGCGTGTGTGCGTGTGTGTGTGTGTGTGTGTGTGTGTTTTGATGATTATTCCAAATCAGCTGTCC
CCATCCTGGTCCCAGGCTGAGCCCACTGTTCCAGGGGCACATTCTGTAAGACCCTGATTCAATGGTCATGTTGTCTCCCC
TGAGCTTGGTTAGTGGGCATCTGGTCCCTGGTTAGTGTCCTTGTCTTCTGAGACTAAGCCTCCATGGCAGAGCAGGACA
TTGGGTGAAGACATTTTGGGCTTTTGAGACAGGAAGGCCTGTTCACTGCCCTCTCATCCCTCCTCTCCTAGCTCTGGCCT
TACAGTGCTACACCTGTGCGGATCCTGTGAGTGCATCCAACTGTGTCACCACCACCCACTGCCACATCAATGAAACCAT
GTGCAAGACTACGCTCTACTCCCTGGAGATTGGTCAGTAAGATCTGCGTGGGACAGAACTGGGATCCCCTTTTCTGACC
ACGGATCCCTGACCATCTGGGTCCCCACACAGCCTGCACCATCATCCCACCATTTCTGCCAAGAGACTTTCTGTCCAGG
CCATTAGCCCCCACCCTTCCCCCTCTCCCCTCATCATGGGAGGCCCCTGAAGTTTTTCTGGAAGTCCTTGTAAAGCTGTC
TTACAACTTGTGTTTTACATTCTATATAACATACAAATCCTCCCACAGACCAATTCAAGATGCCATAGGTGTCCCTTGTA
CATCAAAGGCTTCAGTGGTCCTAGAGAAAGGGGAATCTAGGCTAGTGGGGTGGTTGATCCCAGAGTGGGTGGTCCCTG
AGCTTGGGGTACAGAGGCAGTAAAGGAATGGTCCTTCAGGTTGACACTTTGTGCATCCTACAGTTTTCCCTTTCCTGGG
GGACTCCACGGTGACCAAGTCCTGCGCCAGCAAGTGTGAGCCTTCGGATGTGGATGGCATTGGGCAAACCCGGCCAGT
GTCCTGCTGCAATTCTGACCTATGCAACGTGGATGGGGCACCCAGCCTGGGCAGTCCTGGTGGCCTGCTCCTTGCCCTG
GCACTTCTCTTGCTCTTGGGTGTCCTGCTGTAAAGCCATGGCCATCTAGCTCCGCTCCCTTGTCCCTGACATCCCAGTTC
CCTAATGCCTAGAAGAAATACAATGGCCATCTGCATGGGTCTCCTGAGTCTCGTTTCTGGGTACTGATCTGCCTTGTGG
GCAGGGAGAGGGGCATCCATGCTACATCTCTGACTCCAACGCTATCTCAGTGAGTCTCTCCTGTCCCCTTAAGTTTCGTA



   

TCATAAGCAAAGAACAGTCCCCAGGTTTGGGACACCATGCAGACCAGGAGATTGCTGCCTTCTAGCTCTTAGGACCTGT
AGGGAGCCTGGTAAGTGGGCAGAGGCAGGGCTAGAGGAGAAGCTCACTGGGAAAGGCTCCCCTCTCCTGCTGGAACC
ACGCTCTCTCCATCACGGGTGCAGGCTATGTGGGGATCTGCATACAACTTGGCTGACCCTCTGGCCCTAGACTAGTGTG
CCATGACCAGTTGCTGTTAAGAACACCCCATGCCCGGAGAAGAGGAAAGTGAAGACAGGAGGTTCCATGTCCTTCAGA
CTTGGGAGTCCCCATTTTTGACTCTTGTGGGGCTCTTCAGTCCTGGATCAGCTTCTGAGGACAGGGCTCCTACAGTCTAG
TGAGAGCCACCACAGGTCTTAGGGTACAACCGAGGCATTACTACTCTTTGTCTGGAGGCCTCTGAAGGTAGAACAGGG
GTAGACTTCCAGCATGGGGATAACTAAAACCTATGATTCTTCTGCTAGTTTGGGTACCCACGTCTTGGAGATGTGATTCT
GAGCTCTGACTTGTCAATGGGGGTGGGGGGAGCATGGTCCCATCATCACCTTGGACTTTCTCACTCAGTTCCTCCTGGTT
ACACCCTCTTTTTTTCCCTTCCAACTTTATGTCTTCGGTGGTGGTGCCCCCTTGCCTTCTTTCTCCTCTTATAACCTGCTGA
CTCCAGTCAGTGCTGTCTGTGTGCAGATGAGTGGAGGGCACTGGCCACTTTTACCGAAGACTGACAGCCACTCAGTGTG
ATGTCTTCACCTCATGTGTGTAGCTCAAGGATGTGATATGTGATACATGTAGACCCCTGTTTACTACCCACCACCAAGCT
AGCCAGCAAGCAGCTGGAGTATTCCCTGTAACTTACCAGTCCACACACTCTCAGAGCTATCATATATCCCATCCTCACC
TCTAAAGATGACTTTCCCAGACTAGTGGTTTCCTATGCCAGTCTTTACCTGGATGACTCTCCATCCATTTTTTTTTTTGAG
GCAGGGGTTTCATTTTTTGTTTTTGAGGCAGGGGTTTCATGCAGACCAGGGTGGTTTCAAACTCACGATGTAGCTGAAG
ATGACCTTGAACTCTTGACCCTCCTGTCTCCGATTTCTAAGTACCTCTATTAGACCGATGGGTACCCATTCTTTAATCTAT
CTATACATTCATCCATTCATCTACTTGCCTATTCCATCTTACCTATCATCTGCCCACCATCCTCCCATCATCCTCCTTTTC
AACCAACCATCCGTTTATGTATCCACCCATCACTACATCTACCCACCTATCATTTTCATCTTCCACTCATCCGTCTATCCT
CTCATTGATCCATTCTCTCTAGTATCCATCTATGCACCCACCCCCTTTCCATTCTTCCCTCCCTCCTCTCAACAGTCAGCA
TGGCCGGGTCCTGGGTAGGAGTAGAAAGGACTTTAGAGCAGTGGGAAGGTGCTCCTTCCCTTGCCAAGCAGACATTCC
AGCAGGAGTCAGGAAGGGTGAGTGAGCATCAAGTGCCAAGGGCTGGGTGGGGCGTTCTGTCAGGAAGGTAGCAGAAC
TCCAGAGCCTGTTTCTGAGAAGAGAAGCAAGTGGTACAATTTGCATTTTAGCAGGTGCCTTTCGGTGGAAGGTAGAGG
GTATGGCCAAGGAGGAGGAGCCAGACTCCCAGAAACAGACAGGGCGATCTGGCAGACAGCTAGGGCTGGGTGATAGC
CAGCTGGGTGGGAGGGAACAGGCAGAGGTCCTGGCTCCTGCTTGCATAAAAGTTGGTGATTGCCTCAGGTGCCTGGCT
GGATCTGGAGAAGGACCTAGGTGTCTCTGACAGGGCAGTTGACAAGAGAGATGATTTGAGGGGATCTTGTCAGAGCCT
CTCTGTTGGTTTCTGCAGACAATCTTGCCTGGCCTGGGTGGGTTTTAAATGCATCCTTTCACTTGAGCATTCCAGCGACC
TCAAGGGCTGGGACTGTCATCATTCCAATTTAAAGATTAGACTGGCTTAGAGAGGAGAAATGATTGGCCTAGGGACAC
ACTACAGCACCTGCAGCACTCAGGTCCACGAAGAAGCCCTGTCCCAGGCTTGAAGAAGGGAGCTAGCCCTCCAAGTCG
CACACTTTCTTGTGCTGGGTTCAGGCCTGGTCTCTTTGTTCTACACCTGGGACCAACGACAAGGGTGCGGACTCACACA
GAGAAGCTGCCAAACAAGGGCATAAATTCTGCCCTGCCCAGCAGGGCTGCCTTCCTGGCCTTACCAATCAGGGACCAG
AAGAAGGCATGGTCACCCACGAGGATACTGGGTGCCCTTTCCTGGCTGCTGCTCCACCCAGCACCTCCCCTGCCATCAC
TGACCTGTGAGGTCATCCCTTCTTTCCAGAGCCAGGACAAGTAGTCCCTTCAGGCAGCCTCGCATCAGCATCATGTCAG
TGTCTTTTGTCCTCAGTATATAACTCTGTACTGTTTTCATGATTACTCGTTCCCCAGCCCTGGGCTCCAAGTTCACTTGCA
CTTTGGTCAAAAGGGCCTTACAGGGCCATAAAGACCCACTTTTGCTGAGCATTGTACCGTAGATGCTCATCTACCCTGT
TTACAGATGAAGGAATGGGATTCTGGAGCAAGTGCCTTGTGAACAGGCTTGGGTCACCAAGCAGGCTAGACTCAGTCT
CTCAGGCTCAGAGCCAGACTTTCCCTGGCTCCTCTCCCAACCTCTGGGTGTGGTCTGTGGACAGAGCCCCAGAGATGAG
TGGCCCCACTATTTGACTTGTAGGAACTGCAGTCCCTCCCTCTGTAAGCCACACCTTCTCTTTACTTTTCTACAAACCTTG
TACAACTGGCTTCTCCCTGCAGTGCCAGGCCACTTCTGCCCTAGCAATCCATAAACAGGAAGCCAAGGTCTGGAAGGA
CAAGGGGGCTATCCCAAGGCCATGCAAAGAAAGAGCAGAAAGGCCAGGAGAAAAACGCATGCCTCCTAGGTGCCTGG
ACCAGGGCTCCTCCATTGCAGCCTGTCTGTCACAAGGTCAGGCTGTAATTCTGCTGTTACAGAGTCTGTAAGGGGTGGA
CCACCCACCAGCTCCCTACAGAGACACACATGCCAGCTGCCAACCACCCACCTATTGTTAAAGCCAAGTATTATCTATC
CATCTTATGCAATCATCTGCCTATCATGCATCCATCTATCCATTTGTCCATCACCCATCCTCCACCCATCCACCCCATCAT
CTGTTATCCTCCCTCCCTCCCTCCCTCCCTCCCTCCCTCCCTCACTCACTTACTTACTTTCTTTCTTTTGGAAGGAAAGAA
GGGGGAAGGGAAAAGTGGAAAGAAGAGGGGGGAAGAAAAGGGAGAAGGGAGGGAAGAGGAGAAGAGAGAAGAAA
GAGGGGAAGGAAAAGGGGGAGAAGGTCCCTCCCTCCCTACCTCCCTCCCTCCCTTCCTCCCTCCCTCCCTCCCTTACTCC
TTCATCTGCCTACCCCCATATCCATCCACAGGGCCACTCATTGAAACCTTGGAGAACGACAATAAAACCAAACCAAAA
CCAAAACCAAAACCAAAACCAAAGAGACCTCAACTGGGGAGGGTTATGGAGGATGAAGGCTTAGATGGTCCTTCTGGC
ACAGGAAAACAGCCAGGGTGCCCATAACATGAAAGGGCCAGCACAGGGAAGCCAGAATAGACTATCAGTCCAGGAGA
GTAGGTAGAGTTCTGCTGTCAGGACTAAAGCCAAGAAGCTCAAGCTTGGTCTAAAAGACATTCATTCATGGTCAGGGG
AATGGCAGTGGATGTGTAGGGGCCATTCTAAGACCCTATATCTGCCTCTGCCCTCACAGCACCTATACCACATCAGGTA
CTCCCTCCTTTCCATACTGGCTCAGCCTCTACTTTGTGAGTACATCTGGGTGCATAGTAGATCGGTCTTAGGCAGATGGG
ATACAGTGAGTTTCCTTTTATCAGGCAGATATAAAGCAGCCTTGTACCTGAGCCTCAGGGGTTCTCGGGACCTGACTAT
CTGGCCTATTGGATGCATTCACATAGCTGAGGCAAGAGGCTCATCTGAGAGCCAGTTGAGCCAGGCTCTAAAAGGCTTC
CTCAGTTGAGGGACAGCAGAGCATGGTGTCGAGTACTGGAGGTGCACCAGCAGAAGCAGGACCAAGACTCCCAGACA
GAGGTTCCCCAAAAGGTCCATAGAGGGGCCCCACCCTGGGATGGTAGGTGATGATGGCTCCCATCCACCACCCACACC
CCTAGCCCTGTGCCTCCCTACTGAGTCACTCTGGTCCTGCCAACACCCAGAAGCCGAAGCCGGAGGCTGAGTATAAAAT
CCTCAATATGAGGCTAGCCAGGGCTCCTAGCTCCTGAGCACTGAAGAATGACCCTTCGCTGGGCCATGTGGCTGCTGCT
CTTGGCAGCCTGGAGCATGGGCTATGGTGAGTGGCTTGGAGTGAGGCTCTCAGGGGCAGCTCTGCTGTAGAACTCGGTT
TATCCCATCTCTTAATGGGAGAGAGGTATCTTTGTGGCCAAGGCATCCTCTGGACCCTTGGTAAGCTTCCTGGGTCTTAG
ATTCCAACATGCTTCTGGGACAGAAGTCTTGGTCATGATCCGTTCTCCAGGGAGGAAGATACGGATGCAGGATGTGGTG



   

TTGTCACTTGTCTTGGACATCTGGGTCTCGGAAGACTCTCAGGAGGTCACTTTCTCTCTCACCTACCTGGCTCCAATAGG
GACCCCTGGAGCGAGGTGGTGAGACTGTGACCCCTAACCCTTGCTAGGTGAGGCCTTCCGATGCTATACCTGTGAGCAG
CCCACGGCCATTAACTCATGCAAGAATATTGCTCAGTGCAAGATGGAAGACACAGCCTGTAAGACTGTACTGGAGACA
GTGGAAGCAGGTAAGGCTGGGTTCAGGCCAGGGCTGGGGGTTCCACCTGGTGTCAGGCTTACCTTGTCCCTCCATGTTC
CCTTTCGTCCACCACTGTTTTGCTCAGCCAAGAAGGCAGAGGGGGCAGGAATGGTGTGTGTGTGTGCGCGCGTGTGGTG
GTGCTGATGGTATCATATCTTATAGATGGTGCCCACAGATGTATAGCCCCTCAAGTACCTGCACTAAGACAGTGGCATC
AGGGCTATGGGGAGTGGGGATGGGTAGAAGGCAGCAGTTGGCTTAGACCCTGGCTCTGCACAGGTATGTTAAATGTGG
CTTAGGCTAGAGCCCCCACTCAGGACCAGGTAGTGTGGATGCTCCACAGAGGCTGGTGCCAACGTGAATATGTGCTGT
GGCTGGGTGGGGGTTGGGCAGATTTAAGATGCAGGTTGAAGGAGGGGTTTGAGAAGGCAGCACACCATGGGAAGGGT
GTGCAGAGGCAGAAAGGAACTGCAGTGACTTGGGGCTCTGCTGTCTGCCCACCCTGCAGCGTTCCCTTTCAACCACAGT
CCCATGGTGACCCGCTCCTGCTCCAGCTCGTGTCTGGCCACCGACCCTGATGGCATTGGCGTTGCCCATCCTGTCTTCTG
TTGCTTCCGTGACCTCTGCAACTCAGGGTTTCCAGGCTTCGTGGCAGGCCTCTAGCCACACAGGGAGCCTCCTCGTTCCT
TCTCTATCCACTCTCCCGGCAGGGCCCGGTGCTGCCTGCAGTCGTCTCTACATGCCTGGATCTATGAGCAGAGCTCACT
GAGCCTCAGGTCACTCACTGTCCACCAAGCTTGTGGAAAATAAAATAAACCAAGGGCGAAGGGGCCTCTCTGTTCTTGT
TGGGCACTGGGAACCTGAAGTGCTAGCCTGCAGGGAAGACAGGCTGTATTCTGGCACTTCCAGGCCCCTGACCCTCACT
TTCATGCAAGTTTTTGTTTTTTTCAATTCATATGTCAGATGAAGAGACAGAAACCTAGAGGGAGCAAGGCCCCCTGGGT
CACCCTTCCTGCACACTAGCCCATCTCAATCCATGGCAGGTTCCTAAGCCCCGGAAACCCTTCCCCAGCATTCTCCCCAT
GAAACCTAAATCCAACTGCTTCTGTGACTGGGTGGTCCATCCAGACCTGCTAGGAATACAACAGAGGGAGATACACAA
AGTCCAGCAGCCTCTCTACCCTAGTAGAGAGGTGCCCTAGGGTGTCCATCTCTACAAATCTGCCACACACCGCCCCTCT
TACAATGGCCTGCCCATTCCCCTGAGACAGCTGAGGAATCAAATGAGACTGTGGCCAACGTCCCCTTATCTACAGACCC
AATGCCATGCTGGACTCGTACTGCTTCCCAGGGTAGTGGCCAGGGCTGAAGGCAGAGGGTGGATCGAACAGCACACTC
AGGGGCCGACTCTCCAGCTGGGAGCTCAAGCTTTTCAGGACCCAGGAGCCTTTGCCCTTTGGCCACTGTTTCCCTTTCCC
AGTGTAGTTTCCCCGCTGTCCCTTCCACAGTGTTCTTCCCTCTGTGAGGTGTGTGGCAGCTGTGGGGCCTTAATGGCCCT
AGGCACTAACGCAGTATCACGGAGCACTTCCTGGATTCTCCCAGTTAGGAGGCCATGGCCCTGAGTCCCACTGGCAATC
AGGATTGCTAGCGGGTTGCCCAACAGACTGCAAGGGTAGGGGGGGAGTGACAAGGATGGTGCAGGATACCTCAGGAT
CCCTGAGAGGTGTGTGAAGCACCTCTTCCCCACAACCCCCTGTGCTGCCAACCTGGCCCTCTAAGCCTCACCAGCTAGG
ACCACATCTAGGGCCAATTCTATACTCAAAGGTCCCCTCTCGGGGCCATTCCCCTGCACTGTGAATTTCAGAGAGCCTC
GTTGAACTCAGGATTTGGAGGCAAGAGGCCAGGGCTACTGGTTCACTGTAGAGACCAAACAGCTATCACCCCCTAGTG
GAGCAGCTGGGGTACTGTCTCCGGCCTCTTCAGAGACAAAGAGGTGGGACTCAGTGAGAACCCAGTCACGCCTGGCCC
GAGTCCATGGGGAGGCAGGAGAGCTGTGGCTTGGCACCTGAGGGGCTGGCCCATAAGAGCAATAAGCAAGGCTCAGC
TACCTGGTCCCCAGTGCCAACAGAGAACCGCAAAAGCCCTTGCCCCGTGGTTGACCTTACGTACACATCTAGATTATTA
AGCAGGGAATTCTATGTCCAGGCAGTGTACTCCTCCAGGTCTGGAGGCAGATGCTCAGTCAGACCCAGAAGCTCCACC
TTGCTCCCACCACTTTCTATCTGGAGTCCCAGTGGGACTGTCTGGCAGCACTCAACACCTGCTATGAGCCACCCAAGCC
TCCTAAGGACCCCCACCCTCCAGATTACCCCTGGCCCTTTAATACTGCCCATTTCTAGCCTGCTGCTCTACTAAACCCTG
AAAAGGAAAAACCCTTTTCCAAAGGCCCTGAAAGTAAGACACTGAGTACCTACCCATGTGCCTATGGTTTAGGGCAAG
GGTTAGGTAGGAGGTAGGAAGGGCAGAGGTATGGGACAGGTCTTCCCAGCTGCACACTATTGGCTAACTGTGCAACTT
CTCCACCCTTGACCGAATCTGAGTGCCCTCACCCCCTGACCCCTTCCCCCACCCAGGCCCTCAGACCTATGGACTGGTG
CTGGGTAGAGCACAGATCTCCCCCACCCCCATAAAACATCTGCTCCAAGTCCACGGGACCTCAGTCTCCCTGGCCACAA
AGGGGACAAAGAGCCCCATGTTGCCTGAACCCCACTTTCCTAGGGCCCTCCTGGGACTCTAAGGAAGGCAACAGAAAA
GACAGGCCAGGTGCACGTGACTTGGGTGGCAAGGTTCATAGGCTCCAGGTGGCGGGTGGACAAGGAGGGGGACCATG
GTAGGAAGGCCAGCTGGGGCTCTAGCCAGCTGCTCACTCTTGGCCTCAATCCCATGACTCATCAGGCTTAGCCCTAAGT
GCAGAGGCGCCCACAAGCCTGGGCACACTATGTCAATCCATGTTCCTCCAGAAGACACATCCAGGGAGCTGGTCGGTC
TGTGCCGGGGTGGCAGGGCTGCGAAAAGGAGAACCTCCCCGGCACACGCGCCTTGAGAACTCTTTTAATCTTGTGCTTT
CTTTAAATAAAACGGGTTGCAGCTTTCCCCTTGACAGCACTAAGGCAAGCATAGCAGCGTGGAGGTGGAGGTGGGGGT
GGGGATGGGGGTGAGGAGGGTGCGGGGGGGGGGGGTGCAGGGCATCACTGAAGCTTTGGGCTCTGGCTCCAGGTGTG
GTTCCCAGAGAGGGAGCAAGGAGGCCGTTCCTAGCTTCAAGCAGCTGGCCTCTCCCTGAGCTGACAGGACAGGTGCTA
GGCATAGTCATGGAGCCCCAGACGTCATGGCGACCAGCCTAGAACAGGGTATATCCTCTTAAGAGTGGTGGGTATCAC
CAGAATCTTAGCCAATGACCAGCACCCACTTGCCCTTCTGTGTTCTCGGGGGCCCTTGGGTTGGTTCTGGTCTTGCTTCC
CTGCTATGAGGTGACCCTCCAGATGGCCCACTGTCCCTGAGTAAGCTGCAGGCCCCAGCCACACCCATGACTACTCTGG
CCTGCTTGGCCACAAGCAGCCCTGACTTTGGGTTCTGCTGGCCCTTGTGCTCCAGGACCCTGTGCATCTGGGCACACTA
GAACAGTCTCGCTATGGGGACCCAGGAGGCAGAGCCGGGCCAGGACAACAACATCCACCCCACCAGCTGCCCAAAAA
TGAGGCAAGCACAGGGGAGTGTCAAGCGGGTAAAAGAAGCCAGGCTTGTCTGAGGCCATTCTGGTTAGGAGTGCACCC
ACCCCAGGCAGCCCATTCCCATGGAACGGACTGGCTGACAGGCGGGGCAGGGAGGATGCAGATGTGGCAGTCACTGGT
CCTTTCTGTCACTGAGGCCGCTCTCAGCACGGAGCAGCTGGCTGCTGGTCTCATTGTAGGAGATCCAATGTTTCAAGTCT
TCTGGCAGCTCAGGGGGCTCCACCTGCAGGGAGACAGGAAGTTGAGGTTTCAGAGAGCCCGGTGCCACTGTGAGCGCT
AAGCAGAAGGCACAGAAAAGGGGCAAGCAGCCAGGCTGCTGCCCTTCTGCCTCTGGACCTCCTGCTTTATCGCATC 
 

Selection Cassette: 
TTCCCCACCAGGCAGGCCTGAGTGAGGACCTCGACCGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCT
AGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA



   

TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGC
CAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGC
GGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGT
TGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACG
ATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATC
CCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTC
CGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGAT
GCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTG
ATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGC
CAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAG
TTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGC
CACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATG
GCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGA
ACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAA
GCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCAT
CATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTAT
CCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCG
TCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGC
TGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGA
GCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATG
GCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTT
TCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGG
CGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAAC
ACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGA
TGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAG
CCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGT
GGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGT
AATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACC
CGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGG
CCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTT
ATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGG
CCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTG
ACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCA
CACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGG
CACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCT
ACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAA
ACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATA
TCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGT
TTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTT
TCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCAC
CCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGT
CCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGC
ACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCA
GCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGAC
GGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTC
ACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAAC
ATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTC
GCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTC
TGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGG
CTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATA
AAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAAT
TCGCCCTATAGAGGGAGAGGGGCATCCATGCTACATCTCTGACTCCA 

 
Targeted Locus: 
GATCTCTGAGTTCTAGGCTTGCCTGGTCTGCAAATTGAGTTCAGGACAGGACAGGGAGACATAGGGAAACAACCACAACAAAAGATAAAGGTAATCG
AGATGCAAAATCGAGAGTCATAAATTACTTTAAAAGAATCTATTAAATAATGCACATGGAAGCTTCCTAGGACTTGGGAGACTGGAACTGAAGGTTCA
GGCCAGCCTGGGTTTCATAGGGTGACTTGGGAGAGGGGACTATTAACAAAATTGAAAGACAGAAGACCAAGAAGGAAATATTTGTCCCATATGCCAA
GAAGTGCACCACCCTCCACGTGTACCCACTGGGCAGTGCCACAGGAAATGGTCAGAGGACACGCACACAGGGAGGCCAAGGAAAGAGGGGTGCTGA
GAGGGTGACAAAGCAGAGGCTCGTCATCCTTATTAATCAAGGCTATGACACATTCTAAGAGCACCCGATGGGAGGTGCAGTGGGTGGGGCCTGTGGGA
GGGGTGTGGCCTCCACTGCTGCTCCATGGAAGATGATTGGCAGACTCTGATGTATCCCCAGTGTTTGCTGGATGCTGCTTCTGTAGATGCCTTTGTCCCC
TGTCCAACCCAATTAATGTCCACTACTGGTCATGGCCATGTGAGGTGACTGATTTGCAAAATCAGAGGTCTCAAGGCAGACTTTCAAGAGAGGGGCAG
TCTGGGAGGCTGAAGTGCAGTTTGGGAATCTGAGGCCAGAGGCCGGAGTGTGGAGTGATCTTTAATGGTTTCTTCTGAGTATTTCATAAGTCCTTTGGG
AGAGGCTCGAGTTAAACCACAATCACTGCCACGTTTATACCTTCCTGGAAGCCTCCAGAAAAAGTTGCACTATGGTAGTAAGGACTAGGGTGGTTTAT
GATTGCAGGGACAGTGAACCTGCAGGAGGGGTGTTTCCAGTTCCCCTGGGGCCCTTCTAGAAACATCCCTTAGATGTCTGGTTGGCCAGTGCAAAGGG
TGGATATGGAGAAGATATCTACTGCCCCCCTTTCAGGATGAAACTGTGAATGTCAGTGCTCCGTAGGTCCAGAGGATGGTGCACAGGGGCTCATGCCC
AGCAGCATCCTATTGGAAAGATCCTGGAGGAACAGAGCACAGTGGCTCCTTCCCAGAGCACCATCCTCGATCCTGTTTGAGAGAGTCCTTCCTTTTCAG
TGTGGAAATGTTTAAGAGCCACTTGTTTGCTCTCCTGGATGCTCCTGTGGAGGGGACAGAAGAGTCGGAGCCCAAAGAAAGATGATATACCCTTGGGC
CTTCCTGGAGTCAGCAGAGCCTGGCTGGCTATGAGGGAGCAGGGTATGGCTACCTGGGGAGAAAGGTGTGTGGTTATTGTTCTCACAAGGGACCATTC
TGGGTTGAAGTTGAGGTCAGGGCATCTGTCCACAAAACAGAGGTACTCACAGGGTACGGATGATCCTGGAGGATGGTGTAAGAGGACAAAGGAAGAG
CCACAGACAGGGGAGGTAGAGACAGGGCTTTCCTGAACTTGAGAGAGCATCCATCCAGACCTTCCTCCATAGGCTGTCCTGGGCTCAGGGTGGCAAGC
AGTGTACCCTCTCCCAGACATCCAGAGACAGGTCTCTGCTGCTGATCTCCATTACCTTGAGAGACAAAGACAGGAGTCAGTGTAGGGTCCCCGCTTCAT
GGGCTCCTCCCTGTCCACCACGGCATGGTACAGCCCATCTCATTCGTGCTGCAGACACAGAGGGAAGGGGTCTAGACACGTTCTGGGGAAGATCTCCC



   

CTGCAGAGTCCCAGTGTGCCCAGAAAAGCAGTAGCTGTGCAGTGTGAGAGGGGCTGAAAGGTGGGATCTGAGCCCTGCGCCCCGCTCTAGCGTGACTT
TCCAATGTCAGCAGCCCCAGAGGAGAAGCCGCAATGCCCTAGCAGAGTAGCAGTGCTACAGAAGTCCTTCATAGTCCTCCTCTGAGCCCTAAGCCCAG
ACACCCATAAGGCCTGACCCCAGTCACACACAGAACTGATCCTGGTTATATACTTACTCCTGATTCTAATCACCGTGCTTTCTTCCTGGTTATACTCTGA
GACCTGATCTTGTTCACACTTCGGGCCCTGACCATGGTCACACACTGAGACCTGATCCTGGTCATAGTCTGAGGTTTGGTTCCAATCATATTCTGAGCCC
TGATCCTGGTAACACTCTAAGCTCCGACTCCCTTATACTCTGAGTCTTGATCAGGTTACACTCTGAGCCTTGACCCTAGTCACACACTAAGCTTTGATCC
AATGGTTTCTGGAATTGGGAAGGGAAGGACGTGGACCTCTCAGAGCAGAGGCCTCCCAGACGGAGCCAGCCCAGACCCTGGCTAGGCTACATTCCTCC
CTGCCCCAAGACGGGAACTTCCCAGGTACCACTTGGGTGGGTGTTAATTCTAGGAGTGATACTTAGGGGGTCGGGTATATTCCAGGGGGTGAGGCAGA
GTTGGAGGCCCTGGGCCCAAGGACAGAAAGGAGCTGAGCTGAGTTGGGTGCGGTGGAGAAATCGGGTTTGACCAAAGGACACACATGGGTGTGAATT
GGGGCTGTCTAATCCAGTTAACCTCAGCCCATCCGTCCCCACAGCTGTGTGGTCACAGCCATTCGTGGTGAATGATTTGCAAAATCAGACAGGCTTGGG
ATGCCACCCGGCTTGCTAGGTGACCTTGTCTTAGTCAATTAACTTCTCAGAACCTAGTTTCTTTATCCACTCTAAAATTAATTAGTGCTCTGTCCCTCCAG
AACTGTCACAAGGAAAAATACAGTTGGCAGGCTGAGCGTCTGACTCATGCCAGGCTAGGAAAGCCCTGGGAAGTACAGAGGTTGGTCCAGAGCCTAG
GCAAATGAGGACCTTCCCATGCAGGGTGAAGCCAGACCCCAGTGGAGCTCCTGAGGGCAGTGGCAAGAGTGGACATACCTTGCTGGGGGCATAACAA
GAACAAAGCCAGAGTAGGAGTAAGGTTGGGATGCTGGACAAAGAGACACCTGGGAAGCCCAGCAACAGTGTGGTCTTTACCACTAGCAGAGTCAGGC
AGGTAGATATGCTCCCCACCCCTACATGTCTCAGCTGGGACAAGCTACTCTAGGAAGATACCTGTGGGAAATCAGGACGAGCCAGGTGCTGCCAGGTC
ATGGGGATCCCTGTCATAGCATTCTGTCTAGGGCAAGGACACTACACTCTACACATACACACACACACACACACACACACACACACACACACACACAC
ACACACACACACACACAGAGAGAGAGAGAGACAGACAGACAGACAGACAGACAGACAGACAGGCAGACCTGATGCTATGGTGACCCCCCACCCTTA
AAATTATGTTTGTTGCTACTTCATAACTGTAATTTTGCTACTGTTATGAATCATAATGTAAATTTTTTTTTAAAGATAGAGGATTGACAAAGGGATCAAG
ACCCACGGGTTTCGAATTGCTGTCCCTACCTCTTGACCTTCAGTGGAGAGAGGAAGGAGGAGGTGGAGGGGCCCAGGAAAGTCCTGCCTAAGATCAGC
CTATGAGCCATTGGAGATCAAGGTGTGCAGACAAGCCGAGAGTGGATGGCCCTCCAGGAAACATGAAACAGTGTCCCCCAAAGCAACCCTGGGCCTC
CCCAGCTCACCCATCCTCCAAAACACCTTCCTGTTGATCAAGCAAGTTCTGTCTTTGTTCCTTAGGCCTTTGAGTAAACTCTGGGCTGGTTGTCAGTGGC
AATTTGGCACACCCCACCTTCCCCCTGACCACTTCAGAGGAGCTGGGAGGTGCAAGATCATCTTGGAAAGATTCCATCCAAGAGCTGCTGGGCCAAAG
CTCTGGAGAAGGCCACAAGGTAAAAGCTCTTTACCACAGCTGGAAAAGTGCAGGAGAGCCCAGCTCCCATTGTCCCAGGTTCTGTGCAGCCTGAAGAC
CCCTGACCTGTCCTGGAAGGAGGAATCTGGAAGATTTTCTTGGCTAGGAGTTGTAGGGTGGTGTGGAAGGGTCCCCAGTGGGAAAAGAAAGACGCCCC
ATAACCTATGGGGAGGAGAGGGGCCTGGGAAGGGTGGAACAGCAGCTTTGAGGGGTGGAGCTCGAACAGTCTGAGAGGGCTGGGTAGGGTCCGAGG
GAGCCCCAGGGAGCCCTGGGGAATGGGGTGTGGGTGAGGAAGCAGGGCAGGCCCTCCAGAAATCTGATCCTCCTCTAATCTGCTTAGCCAACCGGTCA
GACCACCGCTGTAGGCATTTCCCCACCAGGCAGGCCTGAGTGAGGACCTCGACCGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGA
TCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCC
GGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAG
GGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGC
GACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCC
AGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCAT
TGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTT
TTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAA
TCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAAT
GGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGC
AGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACT
CGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGC
GCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGC
GCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATC
AGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGG
GTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCG
CGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCA
CGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGC
GTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGC
CGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGG
CATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGA
GTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGC
AGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAA
TGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCT
AAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAA
CCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGC
GCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATA
ACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAA
CTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACA
TCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGAT
TTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCG
CTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGC
GGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATC
AGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCG
CATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCC
TTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCG
AATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTG
CTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCA
GCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCAT
TATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCT
ACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTG
ACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCC
GTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAA
GCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGC
AGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCAT
TGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCG
CCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTA
TCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCA
GGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATT



   

CGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTC
GCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGT
GGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGA
GCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTC
TGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAG
CGAGGCCGGTACCCAATTCGCCCTATAGAGGGAGAGGGGCATCCATGCTACATCTCTGACTCCAACGCTATCTCAGTGAGTCTCTCCTGTCCCCTTAAG
TTTCGTATCATAAGCAAAGAACAGTCCCCAGGTTTGGGACACCATGCAGACCAGGAGATTGCTGCCTTCTAGCTCTTAGGACCTGTAGGGAGCCTGGTA
AGTGGGCAGAGGCAGGGCTAGAGGAGAAGCTCACTGGGAAAGGCTCCCCTCTCCTGCTGGAACCACGCTCTCTCCATCACGGGTGCAGGCTATGTGGG
GATCTGCATACAACTTGGCTGACCCTCTGGCCCTAGACTAGYGTGCCATGACCAGTTGCTGTTAAGAACACCCCATGCCCGGAGAAGAGGAAAGTGAA
GACAGGAGGTTCCATGTCCTTCAGACTTGGGAGTCCCCATTTTTGACTCTTGTGGGGCTCTTCAGTCCTGGATCAGCTTCTGAGGACAGGGCTCCTACA
GTCTAGTGAGAGCCACCACAAGTCTTAGGGTACAACCGAGGCATTACTACTCTTTGTCTGGAGGCCTCTGAAGGTAGAACAGGGGTAGACTTCCAGCA
TGGGGATAACTAAAACCTATGATTCTTCTGCTAGTTTGGGTACCCACGTCTTGGAGATGTGATTCTGAGCTCTGACTTGTCAATGGGGGTGGGGGTAGC
ATGGTCCCATCATCACCTTGGACTTTCTCACTCAGTTCCTCCTGGTTACACCCTCTTTTTTTCCCTTCCAACTTTATGTCTTCGGTGGTGGTGCCCCCTTGC
CTTCTTTCTCCTCTTATAACCTGCTGACTCCAGTCAGTGCTGTCTGTGTGCAGATGAGTGGAGGGCACTGGCCATTTTACCGAAAACTGACAGCCACTCA
GTGTGATGTCTTCACCTCATGTGTGTAGCTCAAGGATGTGATATGTGATACATGTAGACCCCTGTTTACTACCCACCACCAAGCTAGCCAGCAAGCAGC
TGGAGTATTCCCTGTAACTTACCAGTCCACACACTCTCAGAGCTATCATATATCCCATCCTCACCTCTAAAGATGACTTTCCCAGACTAGTGGTTTCCTA
TGCCAGTCTTTACCTGGATGACTCTCCATTCATTTTTTGTTTTTGAGGCAGGGGTTTCATGCAGACCAGGGTGGTTTCAAACTCACGATGTAGCTGAAGA
TGACCTTGAACTCTTGACCCTCCTGTCTCCGATTTCTAAGTACCTCTATTAGACCGATGGGTACCCATTCTTTAATCTATCTATACATTCATCCATTCATC
TACTTGCCTATTCCATCTTACCTATCATCTGCCCACCATCCTCCCATCATCCTCCTTTTCAACCAACCATCCGTTTATGTATCCACCCATCACTACATCTA
CCCACCTATCATTTTCATCTTCCACTCATCCGTCTATCCTCTCATTGATCCATTCTCTCTAGTATCCATCTATGCACCCACCCCCTTTCCATTCTTCCCTCC
CTCCTCTCAACAGTCAGCATGGCCGGGTCCTGGGTAGGAGTAGAAAGGACTTTAGAGCAGTGGGAAGGTGCTCCTTCCCTTGCCAAGCAGACATTCCA
GCAGGAGTCAGGAAGGGTGAGTGAGCATCAAGTGCCAAGGGCTGGGTGGGGCGTTCTGTCAGGAAGGTAGCAGAACTCCAGAGCCTGTTTCTGAGAA
GAGAAGCAAGTGGTACAATTTGCATTTTAGCAGGTGCCTTTCGGTGGAAGGTAGAGGGTATGGCCAAGGAGGAGGAGCCAGACTCCCAGAAACAGAC
AGGGCGATCTGGCAGACAGCTAGGGCTGGGTGATAGCCAGCTGGGTGGGAGGGAACAGGCAGAGGTCCTGGCTCCCGCTTGCATAAAAGTTGGTGAT
TGCCTCAGGTGCCTGGCTGGATCTGGAGAAGGACCTAGGTGTCTCTGACAGGGCAGTTGACAAGAGAGATGATTTGAGGGGATCTTGTCAGAGCCTCT
CTGTTGGTTTCTGCAGACAATCTTGCCTGGCCTGGGTGGGTTTTAAACGCATCCTTTCACTTGAGCATTCCAGCGACCTCAAGGGCTGGGACTGTCATCA
TTCCAAATTAAAGATTAGACTGGCTTAGAGAGGAGAAATGATTGGCCCAGGGCCACACTACAGCACCTGCAGCACTCAGGTCCACGAAGAAGCCCTGT
CCCAGGCTTGAAGAAGGGAGCTAGCCCTCCAAGTCACACACTTTCTTGTGCTGGGTTCAGGCCTGGTCTCTTTGTTCTACACCTGGGACCAACGACAAG
GGTGCGGACTCACACAGAGAAGCTGCCAAACAAGGGCATAAATTCTGCCCTGCCCAGCAGGGCTGCCTTCCTGGCCTTACCAATCAGGGGCCAGAAGA
AGGCATGGTCGCCCACGAGGATGCTGGGTGCCCTTTCCTGGCTGCTGCTCCACCCAGCACCTCCCCTGCCATCACTGACCTGTGAGGTCATCCCTTCTTT
CCAGAGCCAGGACAAGTAGTCCCTTCAGGCAGCCTCGCATCAGCATCATGTCAGTGTCTTTTGTCCTCAGTATATAACCCTGTACTGTTTTCATGATTAC
TCGTTCCCCAGCCCTGGGTTCCAAGTTCACTTGCACTTTGGTCAAAAGGGCCTTACAGGGCCATAAAGACCCACTTTTGCTGAGCATTGTACCGTAGAT
GCTCATCTACCCTGTTTACAGATGAAGGAATGGGATTCTGGAGCAAGTGCCTTGTGAACAGGCTTGGGTCACCAAGCAGGCTAGGCTCAGTCTCTCAG
GCTCAGAGCCAGACTTTCCCTGGCTCCTCTCCCAACCTCTGGGTGTGGTCTGTGGACAGAGCCCCAGAGATGAGTGGCCCCACTATTTGACTTGTAGGA
ACTGCAGTCCCTCCCTCTGTAAGCCACACCTTCTCTTTACTTTTCTACAAACCTTGTACAACTGGCTTCTCCCTGCAGTGCCAGGCCACTTCTGCCCTAGC
AATCCATAAACAGGAAGCCAAGGTCTGGAAGGACAAGGGGGCTATCCCAAGGCCATGCAAAGAAAGAGCAGAAAGGCCAGGAGAAAAACGCATGCC
TCCTAGGTGCCTGGACCAGGGCTCCTCCATTGCAGCCTGTCTGTCACAAGGTCAGGCTGTAATTCTGCTGTTACAGAGTCTGTAAGGGGTGGACCACCC
ACCAGCTCCCTACAGAGACACACATGCCAGCTGCCAACCACCCACCTATTGTTAAAGCCAAGTATTATCTATCCATCTTATGCAATCATCTGCCTATCA
TGCATCCATCTATCCATCYTGYCCATCATCTSTTCATCCATCCATCCACCCMATCRTCTTKTTATCCTCCCTCCCTCCCTTCCTCCCTCCCTCCCTCCCTCC
CTCACTTACTTACTTTCTTTCTTTTGGAAGGAAAGAAGGGGGAAGGGAAAAGTGGAAAGAAGAGGGGGGAAGAAAAGGGAGAAGGGAGGGAAGAGG
AGAAGAGAGAAGAAAGAGGGGAAGGAAAAGGGGGAGAAGGTCCCTCCCTCCCTACCTCCCTCCCTCCCTTCCTCCCTCCCTCCCTCCCTTACTCCTTCA
TCTGCCTACCCCCATATCCATCCACAGGGCCACTCATTGAAACCTTGGAGAACGACAACAAAACCAAACCAAAACCAAAACCAAAACCAAAGAGACC
TCAACTGGGGAGGGTTATGGAGGATGAAGGCTTAGATGGTCCTTCTGGCACAGGAAAACAGCCAGGGTGCCCATAACATGAAAGGGCCAGCACAGGG
AAGCCAGAATAGACTATCAGTCCAGGAGAGTAGGTAGAGTTCTGCTGTCAGGACTAAAGCTAAGAAGCTCAAGCTTGGTCTAAAAGACATTCATTCAT
GGTCAGGGGAATGGCAGTGGATGTGTAGGGGCCATTCTAAGACCCTATATCTGCCTCTGCCCTCACAGCACCTATACCACATCAGGTACTCCCTCCTTT
CCATACTGGCTCAGCCTCTACTTTGTGAGTACATCTGGGTGCATAGTAGATCGGTCTTAGGCAGATGGGATACAGTGAGTTTCCTTTTATCAGGCAGAT
ATAAAGCAGCCTTGTACCTGAGCCTCAGGGGTTCTCGGGACCTGACTATCTGGCCTATTGGATGCATTCACATAGCTGAGGCAAAAGGCTCATCTGAGA
GCCAGTTGAGCCAGGCTCTAAAAGGCTTCCTCAGTTGAGGGACAGCAGAGCATGGTGTCGAGTACTGGAGGTGCACCAGCAGAAGCAGGACCAAGAC
TCCCAGACAGAGGTTCCCCAAAAGGTCCATAGAGGGGCCCCACCCTGGGATGGTAGGTGATGATGGCTCCCATCCACCACCCACACCCCTAGCCCTGT
GCCTCCCTACTGAGTCACTCTGGTCCTGCCAACACCCAGAAGCCGAAGCCGGAGGCTGAGTATAAAATCCTCAATATGAGGCTAGCCAGGGCTCCTAG
CTCCTGAGCACTGAAGAATGACCCTTCGCTGGGCCATGTGGCTGCTGCTCTTGGCAGCCTGGAGCATGGGCTATGGTGAAGTGGCTTGGAGTGAGGCTC
TCAGGGGCAGCTCTGCTGTAGAACTCGGTTTATCCCATCTCTTAATGGGAGAGAGGTATCTTTGTGGCCAAGGCATCCTCTGGACCCTTGGTAAGCTTC
CTGGGTGCTTAGATTCCAACATGCTTCTGGGACAGAAGTCTGGTCAGATC 
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