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Genentech ID: UNQ2422 Date of Submission:  11.12.04 

Lexicon Contract Name: DNA332 Mutation Type: X  Standard Knock out  

LexVision Name: MEM722N1   Conditional  

Reference accessions:  NM_177648 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS 7_________     
    X Target Vector  DNA __pTV 7neo____________     

  X Targeted ES Cell DNA __1B5____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 

 

 5’ Internal#1 5’ Internal#2 3’ External 

Name of Probe: 10+11 10+11 12+13 

Restriction Enzyme for Genomic Digest: EcoRI EcoRV SacI 

Predicted Wild-type Band (kb): 15.1 21 9.5 

Predicted Mutant Band (kb): 7.2 15 8.4 

Probe Size: 224 bps 224 bps 232 bps 

 
 
 
 
 
 
 
 

   



   

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: DNA332-4 5’ Primer Name: Neo3a 

3’ Primer Name: DNA332-1 3’ Primer Name: DNA332-9 

Predicted Wild-type Band (bp): 407 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 357 
 
 

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA332-10  5’ – CGGAATCAGAGGGTGCTAGA 
DNA332-11 5’ – CCTTTGAAGCTGCATCCTTG 
DNA332-12 5’ – GCTAGGTAGGTGTTCTCGCA 
DNA332-13 5’ – ATCTCCATCCAGCATTGGAC 
 
 
 
PCR Genotyping 
DNA332-1 5’ – CCACACTGCAGCGTGGATGCTC 
DNA332-4 5’ – GGCTGTCAAGATGGCGCTGCC 
DNA332-9 5’ – TGTACTCTAGCCATGCTCTAC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
TGACCCGACAGTGCCCTCCCCAGGAGTCTGGGGCTGCGCTGAGCGGGTCGGTGCTGGCGGAGGCTGCAGTGGTGTTCGCCGTGGTGTTGAGCATCCAC
GCTGCAGTGTGGGACCGATACTCCTGGTGCGCGGTGGCCCTCGCGGTGCAGGCCTTCTACGTCCAGTACAAGTGGGACCGGCTGCTCCAGCAGGGCAA
TGCCGTTTTCCAGTTCCGGATGTCCGCGAACAGCGGCTTACTGCCGGCCTCCATGGTCATGCCTTTGCTTGGGCTAGTCATGAAGGAGCGCTGCCAGAC
TGCAGGGAACCCATACTTCGAGCGCTTCGGCATTGTGGTTGCAGCTACTGGCATGGCAGTGGCCCTCTTCTCCTCCGTGTTGGCACTGGGCATTACTCG
CCCGGTGCCCACCAATACTTGTGCCATCTCTGGTTTGGCTGGAGGCGTTATCATTTATATTATGAGGCACTCGCTCAGTGTAGGCGAGGTGATCGAGGT
CCTGGAAGTCCTGCTAATATTTGTTTATCTCAACATGATCCTGCTGTACCTGCTGCCCCGATGCTTCACTCCTGGGGAGGCACTGCTGGTATTGGGTGGC
ATTAGCTTCGTCCTTAACCAACTCATCAAGCGCTCTCTGACTGAAAGCCAGGGGGACCCAGTGGACTTCTTCCTGTTGGTGGTGGTGGTAGGGATGGTG
CTCATGGGTGTCTTTTTCAGCACCCTCTTTGTCTTCATGGATTCAGGCACCTGGGCCTCTTCCATCTTCTTCCACCTCATGACCTGTGTGCTGGGCCTTGG
TGTGGTTCTGCCCTGGCTGCACTGGCTCATTCGTAGGAACCCCCTGCTTTGGCTTCTTCAGTTCCTCTTCTACACTGAAACTCGCATCTACCTCCTTGCCT
ATTGGTCTTTGCTGGCCTCTGTGGCCTGCCTGGTGGTGCTGTACCAGAATGCTAAGCGGTCGTCTTCTGAGTCCAAGAAGCACAGGGCGCCTACCATTA
CAAGAAAGTATTTCCACTTCATTGTGGTAGCCACTTATATCCCGGGCATCATCTTTGACCGGCCACTGCTGTATGTGGCCGCCACTGTGTGCCTGGCAGT
CTTCATCTTCCTGGAGTATGTGCGCTATTTCCGAATAAAGCCCTTGGGTCACACTCTGCGAAGCCTTCTGTCCCTCTTCCTGGATGAACGAGACAGTGGA
CCCCTTATCCTAACACACATCTACCTGCTTCTGGGCATGTCTCTTCCTATTTGGCTGATCCCCAGACCCTGTACACAGAAGGACAGCCTGGAAGGAGCA
AGAGCCCTGGTCCCCTATGCTGGGGTCTTGGCTGTGGGTGTGGGTGATACTGTGGCCTCCATATTTGGCAGCACCATGGGAGAGATCCGCTGGCCTGGA
ACTAAGAAAACCTTCGAGGGGACTATGACATCTATATTTGCACAAATCATCTCTGTAGCTCTAATCTTAATCTTTGACAGTGGAGTAGACCTGAACTAC
AGTTATGCCTGGATTTTGGGGTCCATCAGCACTGTATCCCTTCTGGAAGCGTACACTACTCAGATAGACAATCTCCTGTTGCCTCTCTACCTACTGATAT
TGCTGATGGCCTAGTACCAGTAGCAGCTGTGATGGGGAAACAGGGAAATAGAATGAATGGTCCCCACAGCAGCTAGCCACCTGGACACCAAGAATCA
AGAGATGGAAAGCAGATTTTGCT 

 
Genomic Locus: (The deleted sequence represents nt 7166-8875 in the sequence below.  KOS7 used to generate the TV 
represents nt 2206-13721  in the contig below.) 
CACATGGGAGGGAGAGGCAGGGAGCCAGAGCTGGTCTCAAAAAGGAGTGTTTAATAAAACTTACTTTCTTCTTTACTTTTCCAAACAAATCGATGTTG
AATTCTTTTTTTCTTCTTGGGTTTGTGTGTATATATGTGTGTTTGTGACATTTATTTTTCTCTTTAGTGACATGTACTGGGTTTTGCCTTCATGTAAGTCTA
TGCGCCACTTGAATGCAACCCAAGGAAGCCTGGAGCAAGTGTTAGATCCCCTGGAAATCTAGTTACAAAAGTTACGAGCAGGGCTGGAAAGATATTTT
GGTGGTTCAATTCCCAGCACCCACATGGCAGCTCACAACTGTTCGTAACTCCAGTTCCAGGGGATCTGACACCCTCATACCTATGTACATAAAATAAAA
CTAAGAAAAAAAAAGGTTATGAACATCCGTGAAGATGCTAGAAATCAATCAAATCTGGGTCCTCTGGGACAGCCAGTGTTCTTAAGCCACTGAGTGAT
CACTCACTGAATAAATCCGTGTGTGAAGGATTTACCTAAAGGTCTCAACACCATTAACCACCACTGGTCCACACCCCAGCCACAAAGTGAAATTTTTAT
CTATCTATCTATCTATCTATCTATCTATCTATCTATCTATTTTTAAGAAGCCAAGATTTTGACAAGCAAGAAGGCTCAGCAGGAAAGGAACTTGTTTCTA
AACCCGATGACCTAAATTTGATCTCTGGAACCCACATGGTAAAACCAAATTCTGCAAGTTGTCTTCTGACTTCCACACACCTGAGGTGGAACATGTCTA
CACACACCTCTATGAAGCAGACACTATTATTATAGTATCAGGAAATAGAGGACTCAGAGGCTAATAACTGGCCTAAAGTCACGGGATAACACACAGTG
CAAGCAGGTGTACACTAGCCATGCCTGAGCTGGGCCACCACAATACTCAAGTTGCAATCAAGATTCATTTTCAGAGGGTGGAGAGAGAACTCAGCGGT
CAAGGACTGGCTGTTCTTACAGGGGTCCTCAGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCTTCTGTAATGGGATCTGATGCCCTCTTCTGGC
ACGCATGAAGATAGGGCACTCACATACATAAAATACATGAATAAAAAGAAAAAAAAATTCATCATGTGCTAGATTTGGTGGCTCCAGTTATAACTCTA
TAGCTTTGGGAGGTGGAATCAGAATGATCAGGAATTTAAGAGCAGCCTGCCTCTATTACACAGCGAGTTCCCAGGCTACCCTGGGCTAGATGAGACCC
TGTCTCAGAAAAACGACTCATCCTGCAAACTAGCAAATATATGGACGGCAGTGAAGCTTCCAGTTCCTAGTGGCCAGCCATTACTTTAATACAGTAGCA
GCCATGCAAGAGGCCATAACAAGTATATGCACCATTACATGCTGAGGGGCCTGTGAGATGGCTCTTGTCACTAAACCTGGGGACTTCAATTCTACCTGT
GAGACCTACATGGTCAAAGGAGAGAAGCAAAGCAGCTCTCTCAGGTTGTCCTCTGATCTGCACACATGTGCTTACGGCACATGCATACACATACACAC
ACCCACATGGCACATGCATACACACACTTTCGGCACATGCACACACACACACATACCCATATACACATGCTTACGGCACATGCAAACACACACATATA
TACACACATACATACATGCATGCATACATACATACATACAAATAAAATGAATTTTAATTACAATATGAGCTGAATGAAAGCCTGTCAGAGGAGAATGA
TGTAAGTCCCTTCTAGACTCTAAACTACTTGGAACAGAAAAACAAGTTAAAAACACCAGGAGGGGGGCTGGTGAGATGGCTCAGTGGGTAAGAGCAC
CCGACTGCTCTTCTGAAGGTCCGAAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCCGTTGACATCCGAGGGAGTCAGATCTCGGATCTG
ACTCCCTCTTCTGGAGGGTCTGAAGACAGCTACAGTGTACTTACATGTAATAAAATAAATAAATAAAAAAACAAAACAAAAAAAACCACCAAGAGGC
AGGATGGAAGAGGAAATGGTACATTATGAAGAATAGAATCGTTATTGAATTAAGTGTTAATGGTCCCTACACCCTGCACTTGTCTGTGAATGATGGAG
ATGAGACCCTGTAAATTGATCTAAAACTTGATTCTGCTTACAAGCTGGGAAGGCACAGTTACAGGGCATGTTCCTCTGGGCACAACATGCCCTCCATCA
GAAAGGGAGGCTTAGAAGGCATAGGAGGAAACCATGATCACAAGGGGTCACTTGTCAGGGAGGGCCCCTACCCAACAGTTGCTGGGGTAGACCCTGA
CTAGCTACAGTGCCTGGAGAAGAGCTGTGCTGCAGCCTTCAGTTGTCACCCTGATGAGGTGGGCTTTCTGCTGATGCAGCTACTGTATCAAACTGCTTG
ATACAGAGTTACTCTGTGTAGCCCTGGCTATCCTGTAATTTACTTTGAAGACCAGGCTTGCCTTGAATTTAAGAGATCCGTCTGTCTCTGCCTCCTAAGA
GCTAGGATTAAAGCCGTGTGCCACCACACCTGGCTTTGAAGAGGATTCTGCATTATCCCAGGACCTTGTAAGTAATCTTACACCCACCACTGGTACCCT
CAGAGCTTTGGTCTTATGTGGCTCCCCTTCTCGCCGAGTAGAGGTGTATGTGTTGCATCTCCCCAGGAAAAGTCTGTCACACAACAGCATATTACATAA
TCTGCCAAAAGGAAGCACTATAGGCTGACACAATGACAGACCCCAGAGAGACACACACCGACATGCCGGAATCAGAGGGTGCTAGAAACTACCTCAA
GAAGAAAGACTCCCACCCACAGGCAAGGGAAGGATGTGCAGACAGAACGAACGAGGCTGGTGCTTGCTCGCAAAGGCCAACCGAAAGGCTCAGAAA
GGAAACAGCTCCTGCCTTTATCCTGCGGGGACCACATCTGAACTACGTGCACAGGAGAGAACCTAAAGCACTGAAATCAAGGATGCAGCTTCAAAGGT
CAGATTCTTAAAAATATACTGACTGGGCCTGCAAGGTGGTGCAGCTCTTGCCGCAAAAGCCTTGCAAGCTTTTCTTAACCCCAGAGCACACAGACAGCT
GACTTAGATGTGTCCCCTGGTCACCTGCCATGGTATCACACTCATGCTCCCTTACACAGAGACACACACTAATTTTTTTTTTTTAAAGATTTGTTTATTTA
TTATATGTAAGTACACGGTAGCTATCTTCAGGCACACCAGAAGAGGGCGTCAAATCTCATTACGGATGGCTGTGAGCCACCATGTGGTTGCTGGGATTT
GAACTCAGGACCTTTGGAAGAGCAGTCAGTGCTCTTACCCGCTGAGCCATCTCCCCAGCCCGACACACACTAATTTTGTTTTTGTTTTTGTTTTTGTTTTT
TTGATGGACTAACAAGATTACTCAATGGGTAAAGGTTACCCATTTGCTTACCACTAAGCCTGAAGAATTAAATCTCCAGGACCCCCCCACACAGTGAA
AGGAAAAAACAAATTCTGGCAGGTTGTCCCTGACCTTCACATGCACTCCTTAGCAAACACACAACAACATACATACAATAAATACATAGGTGTAAAAA
TAAACAAACAGGGGCTGGAGAGATGGCTCAGCGGCGGTTAGGGGCTGACTGTTCTTCCAAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCT
CACAGCCATCTGTAGTGAGATCTGCCGCCCTCTTTTGGTGTGTCTGAAGACAGCTACAGTGTACTTACATATAACAATAAATAAATTTTAAAAAAACCA
TATAGATCATTAATCTAAAGTTCTAGGAAACAATATAGAACTTTATTTTATTTCTAAGAGGCAAAGGGCCAGCTTTGGCTCAGTGGACACAAATACTTG
CTAATCCTACTCAAGCCTGGAGACCTGAACTCAACCCTTGAACCCACACTAAGATGAAAGGAGAGGCTGTGAGGTGGTGGTGCACACAGTTAACCCCA
GCACTTGTGAGGCAGAGGCAGGCAGATCTCAGTGAGTTCAAGGCCAGCTCAGTCTACAGAGTGAGGTCCAAGATAGCCAACGCTACCCACAGAAACC
CTGTCTTGAATCTTGAAAAACCAGAAACTATGGAAGGAGAGAACAGAATTTTGGGGGCTGTTCTCTGACACACACACACACCATGGCAGAAAGAAAG
AAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGCAGGCGGGCGCGGGGGAGATGAGTGCTATTAAATAGGACCAGAAGC
CAGGCAGTGGTGGTGCACACCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTTTCAGGCCAGCCTGGTCTATAGAGTGAGTTCC
AGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCGAAAAACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAGGACCAGAGTTTGGTTCCCA
GCACCCACATTTAGCAGCTCACAACTGCCTGTAACTCCAGTTCTAGAAAATCAACACCTTCTTCTGGCCTCTGTGGCCACAAGCACACCTGGTGCACAT
AAATTCTTGCTGACGCACACGCACATACATAAATAAAATAAAATTTAAAAATAAGTAAAGCATATTGGACACTGAACATCCCCCCCTTAGAGACATCC
ATCTGGGTGAAACTTTGGGGCGGGAGGGGCTACACTTGGCTGCTCGCAAAGAGAATCCAGGTTCAATTTCCAGCACCACAAGGTAACTTACAACCTTC
TGTAACTCAGATCCAGGGCACTACACAAAGGTGATACACAGACAGACAGACAGACAGGAAAAATACTCATAGACATGGAAGCAATAAATAAAATGTT
CAAGAAAAAACATTTGAAAGACTTTTGGATGGAAAATAACCCTGAGCTACCTGAGTTATTCTCATGACTACAGTCTGTCTGAGAGGCAGTTATAGTCTA



   

CACAGAAACTAACGCTGCCACTGTCTACCTGTTCACCTGTGCACAAAGATGAAAAGGATTCCCATTTGGAAAAGTAGGAGCTCAAAATGGTCAGGTGA
CTTCTAAGACTAACCACAAAAAAGCACTAGGTACAAAAACCAGGATGGACGGTTTCTTGCCCCAGGTCTCAAGCTTTTCAAATACAGCCCTCTACTCCC
AACTGCTAAGAAGCATGCTTTTCAGCACTAAAAGGCACTGTCCTGACAGAGCAAGGCAGCACCTAGAACCCTACTGCTAGGCGCCCGGGCCACAGGTT
GTGACTCAATACTAGAGGGCTTGCCTAGCATTCCTGAGGCCCTGGGTTTGACCCCTAGGACCTCAAAACAAAAGTAAAATGAAAACCCTAGAGTCAGT
TAAAGTCCTCCCTCAACGATGGGTTTGCTAAGTTCCACAGAAAGCTCAAAGCCTGCTGGCAAGCCAAAACTTTCCTTTCCTTTTGAAAAAATTCATTTTT
TTACAGTTTTCATACAAGTATTTATCCATAGCTGTGGATACAAGGTCTGGCATGAAACAAACCGGCCCTTGCAAGGACCACACTTTATCCACAGGAAAC
TCCAAAGAAAATGTTACCCCTGGAAGGTGAAGAGGCTAATGGAGAGAAAGATCAGCAATGTGTGTGATAATTACATGTCTGTCTGGGCGTTTCAGGTT
TCCACAGGAAACAAGACCAAATAAAACTGGCAGAGTCAATTCCAGGTGACTGACAGGGAATGTTTACATTTAAGGGGAGGAAGGGCAGTGAAGACCC
TTTCTGATCTATAATGTGGATACATACAGAGGTCTGGTTAAGGCTTTAGAGCCTTCCATCTGAAGGCTCACGGGGATTATCTCGAGGGCTGACAAGGGG
GGACTGCCTATGTATGAACTGGACTTCTGAGTCCTGTGGAACAGGAGGCGCCTCTCCTAGTCGTGAGAAATGAATGAGGTAAGGCCTGCACGGCACTT
TCCCAGGGTCTGGCGCTAGTAAGCGCTCTTTAAAGGCAAGCAGGGCTCGAAATTCATGTCTGTAATTTCCGCACCAAGAAGGCAAAGGCAAGACAACA
AGGAGTTCAAGGCCTGCCCGAGAGGCAAGAGACCTTACCTCAAAAAAGAAACAAACAAACAAACAAACAAACAAAAGCACTCTTTTAAGTGAGAACT
GTATATTTGTTTCGGGGTAATTCATCTTGTGTCCGAAGCCTGGCACAAAACCCGGAATCGCATGGAAGATGAAGGCATGCCTGCTGATTGCATCAATAT
CGGCATTAGCCAAAAATAAAAGAAGGCGGGAACTAAGGATGCCCGCGGGAAGAAATCGCGGCGTGGGCAAGGCACACCCGAGGGGGAGCAGGGCGC
AGGGACAGCAAGGAAGGGATCGCAGTGGGGTGGGTCTTCCAGGCGACCCCGAAATGTCCCGCAGTGCCTACAGGCAACGTGGTGGAGCAAGCGTGGG
TGTATGGGGACTACCGGAGGCTCAGGGACCACGGAGAGAGAAGGGAGAGCGGCAGGCCCGCTCCAAAAGTGTCCTCAGCCCCGCGAGCGGGAACGG
TTTGGACCTAACCGCCTCCCCGGCAAGTGTCCGTCCACCCAGCCGGGGCTCGTCTCTGCCACTGCGGCTGAGCCCCGGTCCCAACTCCCGCCCAGCTCC
CAGCCCGCGCTTCACGGCCACCCCCTGCCGCGCCCCACTCCGCACCTCACACACGGCCCACCRGCGGCAGCCGCCATCTTCGCGCGCGCGGCCCAGCC
CCGCCCCCATGCGCCGTACCCACGTGACTGGGATCCTCCAGCCTGGGGGCGTGGGCTTCCGCCACGTGATGGTGGGCGTGGTCAAGATGGGGCTGTCA
AGATGGCGCTGCCCTGGTGCGAGGGGAGTCCGCGGTGGAGGCGGTGGAGACTGTGAGCGGTGAAGAGGGCAAACATCTGCTACACCGTAGGTTGACA
GCGGAGGCGGGTGACTGGGCGCCGGCTCCCAGGCCTCAGAGTGGCCCGTGGTGGAACACCCTTTTGGAAGCTGGAGAAGGTTGCTGGCTGGGTGAAAT
TGCTGCCCCTCTGCTTGGCGGGTTGAGGGCCCCAGAGGCCAAGGCGTCCCTAGTCACCAAACTTCTTCTCCCAAGAGCGCCAGACCTAGAGACATGAC
CCGACAGTGCCCTCCCCAGGAGTCTGGGGCTGCGCTGAGCGGGTCGGTGCTGGCGGAGGCTGCAGTGGTGTTCGCCGTGGTGTTGAGCATCCACGCTG
CAGTGTGGGACCGATACTCCTGGTGCGCGGTGGCCCTCGCGGTGCAGGCCTTCTACGTCCAGTACAAGTGGGACCGGCTGCTCCAGCAGGGCAATGCC
GTTTTCCAGTTCCGGATGTCCGCGAACAGCGGCTTACTGCCGGCCTCCATGGTCATGCCTTTGCTTGGGCTAGTCATGAAGGAGCGCTGCCAGACTGCA
GGGAACCCATACTTCGAGCGCTTCGGCATTGTGGTTGCAGCTACTGGCATGGCAGTGGCCCTCTTCTCCTCCGTGTTGGCACTGGGCATTACTCGCCCG
GTGCCCACCAATACTTGTGCCATCTCTGGTTTGGCTGGAGGCGTTATCATTTATATTATGAGGCACTCGCTCAGTGTAGGCGAGGTGATCGAGGTCCTG
GAAGTCCTGCTAATATTTGTTTATCTCAACATGATCCTGCTGTACCTGCTGCCCCGATGCTTCACTCCTGGGGAGGCACTGCTGGTATTGGGTGGCATTA
GCTTCGTCCTTAACCAACTCATCAAGCGCTCTCTGACTGAAAGCCAGGGGGACCCAGTGGACTTCTTCCTGTTGGTGGTGGTGGTAGGGATGGTGCTCA
TGGGTGTCTTTTTCAGCACCCTCTTTGTCTTCATGGATTCAGGCACCTGGGCCTCTTCCATCTTCTTCCACCTCATGACCTGTGTGCTGGGCCTTGGTGTG
GTTCTGCCCTGGCTGCACTGGCTCATTCGTAGGAACCCCCTGCTTTGGCTTCTTCAGTTCCTCTTCTACACTGAAACTCGCATCTACCTCCTTGCCTATTG
GTCTTTGCTGGCCTCTGTGGCCTGCCTGGTGGTGCTGTACCAGAATGCTAAGCGGTCGTCTTCTGAGTCCAAGAAGCACAGGGCGCCTACCATTACAAG
AAAGTATTTCCACTTCATTGTGGTAGCCACTTATATCCCGGGCATCATCTTTGACCGGCCACTGCTGTATGTGGCCGCCACTGTGTGCCTGGCAGTCTTC
ATCTTCCTGGAGTATGTGCGCTATTTCCGAATAAAGCCCTTGGGTCACACTCTGCGAAGCCTTCTGTCCCTCTTCCTGGATGAACGAGACAGTGGACCC
CTTATCCTAACACACATCTACCTGCTTCTGGGCATGTCTCTTCCTATTTGGCTGATCCCCAGACCCTGTACACAGAAGGACAGCCTGGAAGGAGCAAGA
GCCCTGGTCCCCTATGCTGGGGTCTTGGCTGTGGGTGTGGGTGATACTGTGGCCTCCATATTTGGCAGCACCATGGGAGAGATCCGCTGGCCTGGAACT
AAGAAAACCTTCGAGGGGACTATGACATCTATATTTGCACAAATCATCTCTGTAGCTCTAATCTTAATCTTTGACAGTGGAGTAGACCTGAACTACAGT
TATGCCTGGATTTTGGGGTCCATCAGCACTGTATCCCTTCTGGAAGCGTACACTACTCAGATAGACAATCTCCTGTTGCCTCTCTACCTACTGATATTGC
TGATGGCCTAGTACCAGTAGCAGCTGTGATGGGGAAACAGGGAAATAGAATGAATGGTCCCCACAGCAGCTAGCCACCTGGACACCAAGAATCAAGA
GATGGAAAGCAGATTTTGCTTCATCCAGGAAGATGAAGCCAGAAAGTTGTTTCAGACTTAAAATAAAGAAGCAAAGCTCTCCTGGTTTTATTTTTGCTG
ATATTTAAAATACAAAAAAAAAAAAAAAAAAAAGGCTTAAAGGCATACACCAATTCAAGGAACTTGAATATGCTGCAGAGCCCCCATTTTAAAATCT
GGGTAGAGCATGGCTAGAGTACACCCTGCAGGCATCAACAGAAAGCATAATGCTTAGGTGTTCATGTCAGACAAATCTGGTTAGAATCCTTGGCCATA
CAGATTAACTGTGTGGCCTTAAGAAAGTCTAAGCCTCATCTGGCAGTGGTGGTGCACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGAAGATT
TCTGAGTTTGAGGACAGCCTGGTCTACAGAGTGAGTTCCAGGATAGCCAGGGCTACACAGAGAAACCCTGTCTCAAAAAAGAGTCTAAGCCTCAATTG
TTCTATCTGTAAGATGAGAATAATGTCAGCCTGACTGGATACTGGAAGTCTATTGAGAGGAAATGTGTAAAGTGTCTAAAGTATTCAGCCTGGGTGTCA
GTGAGATGGCTCAGTGGGTAAAAGTACTTGCAAAACAAGGCTGAGGACCTGAGATCAGTACCTAGAACTCACACAAAGGTGAAAGGAGAGACCTGAG
ACTACAGGCTTGGTCTTTCAACATCCACATGGGCATATCGGCTCATGCACACCTCCACAGGTGTCACACCCACATATGCTAATAATAATAATAATTTTA
AGTGTTCACACTGTGACCCACCCATGATGGGTCAGTATGAGAAAGTGTCATTATTACCCAAGAGTAATCTTGTCTCAGCAAAAAGCTAGCCAAGATAG
GAGGAAGATAGCTGAGCGTACTTGGAAGCCAGAGTGACCTTTCCTCTCGTGGCCTCACTCAGAGGAAAAGCCCAAGAGGGAAAGAACTGAATGCACC
AAGTGTTGCCTGCTTTGCCTAGGAAGAACAGAAGGGAGGCCATAGGTCAGCTTGTGTCCATAGAAAGGCTGAAGAAAGCTGGCCCCACCCTGCCTCTG
CTACCCAGAGAGGAGTCAAAAATAGTTAGGATGAACCCAACAATCCTCACAATCCAGACCTGTCCAAACCTGTATTAATCTCTTCTGGTGCAGAGTAC
AGATCCATAAAGGCTGGGGACTTTCTGGAGAATTTGTAACAGTTCCATGTAGGTGTGGGTGCAAGCTGTCTAGTCCCATGCCTGAGTCTCCACATCTCC
CAGGGTTCACACAGAGCCTGGCCCGGGGCAAGAACTTGGTAGACATTGACTAGACAAATGAACAGTTGCCATCCTGAGAAGATAACAGCAGGAAAGT
AACAAGCCCTATCTTCACAGGCTCCCCTCTCTGTTTGAAAGGAGGTGGCCCAATGTAGGAGAAAGTTGCCCATCAGCTCCCTGTAAAACACTCTGCTGG
GCTTTACAGTTGGTAGAGGGCTAGACCTGGGCTATAGAAGTGGTTGACCAACAAATGGGGACACAGATCTGTGCTAGGTCTCCTAAGTCAGTAAGAAA
GGAGGGAGAGAGGGAGGTGACCGGCAGGCCTTCATTGACTTTGTTAAACAGTATGACAAGGCCCTAAGAAAGGAAGGCCCTGGCCTGAGATCCAGAC
CCAGAAAGACCAGAGCCTGGATTCCTAGCTCCAGGGTTCTTTCTCCTTTCCTAAAGAGGAGAAAGAGGTTGGAGGTTAGACACTCAGGCCTGGAGGGG
ACTGGGTATTTGTGTGACCTGAGCAGGTCACTTGTCCTTTGCTGGTCTCTAGTCCTGGATGCATACACATTGCAGAGACCCTTTCCTTGTAAGGACTGGG
AGATAAAGCTGAGCGGTGAGTTCAACAGAACGTTGCTCACTATTGTTATGTGTCACCACACCAAGCACAGTGGAGTGCCCTTGATGGCTTTCTGCAGGG
CTTTAGTGAGAGAATGATGGATAGAGAAAGTCATTTTGTGAGCCAAAGAGGCCTCAGCAGTTAAGAACACTGGCTGCTCTTACAGACAAGTGCTCAGT
TCCCAGCAGGCACCAGGCAGCTCACACCACCTGCAACTCCAGCTCTAGGGGATCCAAAGCCCTCTTCTGACCTTCACAGGCACTGCAAACATGTGGTG
CAGACATATATACAAAGTACCCGTACATATAAAATATATTTTAAGTCGTTTTTATTCAGTGCCTTACACAGTAACATCCATCCAAGAGAAAAGTGAGAC
TCAAACACAATCCTTGCATGGTTAAGCAGCCACTTCAGAAAGCTGGGTTGGGACAGAAAGGTATATAGAGAGAAAATTTTGGAAGAAGACCCTTGTGC
AGCCTGGGCTCCTGCCCTCATTTTTACTTCTTGGCTCCCTGTCTGCTGGACCAAGGTCACAGACACCATCAGAAAGAAAGCCCATAGAGGAAGACGTGC
CCTTGAGTTGCAGCCAGATAGCCTGGTGTTGTCAGCATCCCTTGGGGACCTGCCCTGTCCTGCCAGGGCCTTTAGCTGTAGAGTGGTGGGAAGGGCAGC
TCGGGCGTGGGCTGGAGCCTGGAGAGAGTGCAAAAGGTGCTGCAGCTGGACTTTGGCTACTTTGTGAGTTCTTTCTTCCACCCATGTCCACCCTAACCC
CCTAACACTACATAGGAGGAAAAAAATAGGGGAAAATGGGTGACCTTATCATTAAATTACTTCCTGCTGATTAGCTAATCAAGTTCCTTGGAGCAAGT
TTGATCTTCACCATCAAGATATCTAATTTGGGGGATGGCGAGATGGCTCAGTGGGTAAGAGCACCCGACTGCTCTTCCAAAGGTCCAGAGTTCAAATCC
CAGCAACCACATGGTGGCTCACAACCATCCGTAACAAGAACTGACTCCCTCTTCTGGTGTGTCTGAAGACAGCTACAGTGTACTTACATATAATAATAA
ATAAATCTTTGAAAAAAAAAAAAGAAAAAAAAAAGATATCTAATTTGTGATTTTCTTCTTCTTTGTGTGTGTGTTTGTTTGTTTGTTTGTTTGTTAGAGA
CAGGGCTTCTCTGTGTATCCCTGGCAGTTCTGAAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCTGCCTGCCTCTGCCTCACTGTGCCTA
GCCTAAAGGGTCTTCTTGGGAGGCTCTCTGGGGCACATACCAACCTTGGTACCTACCAATTCCCTGGGCTCCAGACAGTGCCGGCAGCCTCCATGAGGT
GGACAGTGTAGGCCTGGCGGGAGTGGTCGGAATGGTTCTGCTCACTCTTATGCACCACTTCTCCATGGATCAGAACCAGACCCCCTTGGGGAACACCA
CACAGTTACCAGCAAGTCCCCACCAACCCCGTAGCAACCAGTCTTCTTCCCAAGGGAATAAGGAACATAGCCCTCCTTCCGCAAAGGGAGAAGTGTCC



   

GTTCCTATCCTTAGGAACTCGGGCTGTCACTCGTGCTCCCTCCCGGAGCTGAGGCCATGCTGTTAGAGGTTCCTGTGATGTCAAGTCTTTTCCACAGTGA
CCTGCCGTGGGAAGCGTTATGAAGGGCCTTTGCAGGCCAGGTGTGGCAGGGCAAGTCCTTAATCAATCCCAGCACTTGGAAGGCAGAGGCAGGCGGG
AAACCATGCCTCAAAAGCTGGGGGTGGGGGGCTCCCCTTCCCTAGATAGACTGAGTTGGCATCAAGTATCCCCTTACCATAAGGAAAACCAGGCACTA
CCTGCCAACACACAAGGAACACTGCACCTCATACGTTCCCTGTAATCAACCTGCATTGATTGCCTTCTACCTGGGAACACTAAGGGTCAAAGGGGCAA
ACGTCTACTTCAAGAAATGGTCCGTCAAGAACTTTAGTCTGACCTTAAAAAACCTACTGGAAGCACACCTCTGCTGACATCCAAGCCCCATACTGTGCC
ACCACCAACCATTCTCCAATTTCAAGGCCCTCAGATGGCAGGCACCACGGGGAGCCTTTGTATGCAGGGAGTGGGGCAAATATAGAACACTATGCATG
GCCACCTGCACCTCACCTACCTCTCCTCACTGGCAAAGGCACAAAGAGGTTGCTAGCCCAGGCTGGATCTGACCCGAGGAAGCTGGTGCCAGGCCCAG
AGTCTGAAGGGGCTCGAATCATCCTTCTTGACACCCCACCTGCTGTGGACCAACATGGAGCCTTTATTCACTCTTTGTGTATGTCCCTCTCCCTGGAGAT
GGGTGGAAAGGCATAAATAGTGTCCTCACGGGTATGGGAGCCAGGGATGAACCAGAGGCAACCGTTCTCCAGCATGGCATCCTCCATCGCAATCCACA
GGCCCAACACTCGGCCTAGGGGCTCCGTGTAGAGGAAGGTAGCATCCTGGTGAGGGGAGACTAGGAGACCCACCCAGGAGTAAGGTACAAGGCCTTT
GGCCAGGCCTCACCTCACCCTGGCCAGGCTCTCATTCCATGTCCTTCCAGGGTTAGCCTATCCATCTCCAGTCAAGAGTCTCACCACTGCCTGGCCTATA
AGCTCTAAGCAAAGACTGCACCTCTGAAGGTTTCCATCTCTTCACTGTAGAGTGGTTCCAACCTGCTTCAAAGGCCTGCTAGAGATCAGTTGGATGACC
TGCTAAAATTACCTAGTACAGGACAGACAGCTGGAGATTTGACTTGATGGTATAGGCACAGGCTGCCCAGAGGTCCTGAGTTCAATTCCCAGAAACCA
CATGGTGGCTCACAATCATCTGTAATGGGATCTGATGCCCTCTTCTGGTGTGCAGAAGTACATGCAGACAGAGCACACATATACATAAAACATATATA
ATCTTAACAAATATTTTATTTATATAAGTACACTGTAGCTGTCTTCAGACATACCAGAGAGGGCATCGGATCCCATTACAGATGGTTGTGAGCCACCAT
GTAGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGAAGTTGGTGCTCTTAACTGCTGAGCCATCTCTCCAACCCCATATATAATCTTTTTAAAAGT
TGCTCAGCACAAGGCCAACCTTGTAATGCTTTAAAAAAAAAAGGTAGCTAAGTTTAACCAGCCACATCATGGAGACCATCATTCTTATCTGCTTTTCGG
AGACAGGATTTCTTTCTCTGTGTAGCTCTGGCTGCCCTGAACTCAGAAATCCTCCATCCTCTTGTCTCCTGAGTGCTGGGATTAAAGGCGCACACCACCA
CTGCCCTGCTAAAGCCTCCGTTAACCAGGGGTAAGCAGGTTTGAATCAACAACGGCCCACCCCCAGGATAAGCTGGGAACATAAGCAGAGCAGTGGC
ACCAACTATGAATGACCAAGCCACTACATTTCTTCCCTCTGTTTTGTTTTGTGACAGGGTCTAGCCATGTAGCTCAGTTTAGCCTGAAACTCACAATCCT
GTTTCATCCTCCTGGATACTGGGACTACAGTTTTGTGCCACTAGACCCTGACAGCACCCATATTTGCATGCTAGGTAGGTGTTCTCGCACTGACATATAG
CCCTAGCCTTCTTTACCCTTGTTTTGAGATAGGGTCTTCTCAGTAAGTTGCCAATGCTAGTGACTCCTGAGAAGCTGGGATTATAGGCTTGTCACAGGCA
CTAGTATCCTCTCTTACAAGTCAGGAGACACAGCCCCTGTCCATTTGCATCCACTGTTTAAAGCCCCCTGTGATGATGCCAGTCCAATGCTGGATGGAG
ATGCCCCAGGAGAGAGGAGCTCAGTCTACAGTAACAAGTATCACCTTCATTCTTATAAGCATCCATAGGGACTTTGAAATCCCCAATGTTACCCTGGGA
GGGGCCCTTTGGTGCTGTGTGGAAGGCTGGTCACAAGGAGTCAGAACTGAGCTTGTGCCAAGCACAGGGCTCCATGTGAGTGGGGCAGCAGAGGCATC
TGAGCAGAATACCCACGGTGGAGCCCCGAAACTCCTTCTATCTGCAATCACATGCTGAGTGATCTGGGAAACAGTGTTATCAAAAATAAATGTCTCGG
GCCGGGCGGTGGTGGCACACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGACAGGACAGCCAGGGCTATACAGAGAAACCCT
GTCTCGAAAAACCAATAAATAAATAAATAAATAAATAAATAAATACATACATACATACATACATACATACATACATACATACATACATACATACATAA
ATGTCTCTGTCTCCTGGAGTGCTGTGGTGCTGGGGTGAAAGGAGTGCGCCACCACCTCAGGCAAAAGTAACACTGGCTTGTTTGTTCTTGGTTGGTTGG
TTGGTTGGTTGGTTGGTTTTTGTTCTTTCAAGACAGGGTTTCTCTGTGTAGCCCTAGCTGTCCTGGAATTCACTCTGTAGACCAGGCTGGCCTCAGAGAA
ACCCTTTCTCAAACAAAAACAAGAATATCTCAGGGAGGACTGAGGGTTCTGGTTATAACCAGCTAAGTTTGCCATTGGAATTGGGAGCACTGTGCCAA
GGGTTCTAGGGACCCTTCCACAATCTACTGGCAGGGATGGAAGGTGGTTATTCCTTCCTGGGTCAGGTTCTTGCCCATCCCACAGACCCTGAGAGAAGT
GTTTTTCCTCCTTTCAAACACCGGATGGCCACTGATGTCCCATCTCCAGCCCGAGGCCTTTGATGGCCCCCACAGCACAGGGGCCTAGTCTCAGCTCAC
CTTCGCCGCCAAAGTGAGGTTGCTGCAAGAGAGGGCAAGGATGTGGTGAGAGGAGAGGAGAGCAGACAGGGCTGGATCTGAGTCTTGTAGGTCCTCC
AACACTGCACGAGCACCCATCGACTGAGTACCTACTGTGCGCTCAGTCTAGGAGGGCAGCATAGAGATTTAGGTAGTTTCTTTGACAAGGTAGCACTG
AGGTGGCCCTTGAGAGCTGAGAGCAGAACAGGGAGCGCAGGGTTCCCTTGGCTTCTTTTAAACAGGTTTTCCTGAGCATCTGTGCAGCACTCAGCACCT
TAGCCAGAGGCCAGCCTACGTGCCCTCCCCACAACCTAGTCAACTCCAGCAGTTCCTGGTCTATTGTAAGATAAAGCTGTGTATGAACAGTCTTCCATC
TTACAGGGGGAAACTGAGTTAGAGAAGGCTGCGGAGCTCACCTTAAAGATATACATGCTCTGCACCACCACTGGCATCTGGAGGCCCAGACTTCTAAC
CAAAGCCTAGAAG 

 
Selection Cassette: LacZ/Neo 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCT
TGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGAC
GAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAAC
AACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGG
CGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAG
AAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCAC
GGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCG
TTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCC
TGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCC
CCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGA
CGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGT
GGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCG
GTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACC
GACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCG
TGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCAC
ACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTT
GCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGA
ACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATA
TTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGAT
CGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCT
TCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCC
GGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTC
TTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATG
ATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCA
CGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTC
CGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAA
ACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAG
AAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACC
AGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACA
ACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCG
AACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCAC



   

GCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGC
GAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAAC
TATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCT
GCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGC
CATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATC
GGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGT
AAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTT
TCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTT
GGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCG
CGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGT
TTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCG
AACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATA
TGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGC
TGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGA
AGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGC
TACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGC
ATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGAT
ATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTG
ACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCC 

 
Targeted Locus: 
CACATGGGAGGGAGAGGCAGGGAGCCAGAGCTGGTCTCAAAAAGGAGTGTTTAATAAAACTTACTTTCTTCTTTACTTTTCCAAACAAATCGATGTTG
AATTCTTTTTTTCTTCTTGGGTTTGTGTGTATATATGTGTGTTTGTGACATTTATTTTTCTCTTTAGTGACATGTACTGGGTTTTGCCTTCATGTAAGTCTA
TGCGCCACTTGAATGCAACCCAAGGAAGCCTGGAGCAAGTGTTAGATCCCCTGGAAATCTAGTTACAAAAGTTACGAGCAGGGCTGGAAAGATATTTT
GGTGGTTCAATTCCCAGCACCCACATGGCAGCTCACAACTGTTCGTAACTCCAGTTCCAGGGGATCTGACACCCTCATACCTATGTACATAAAATAAAA
CTAAGAAAAAAAAAGGTTATGAACATCCGTGAAGATGCTAGAAATCAATCAAATCTGGGTCCTCTGGGACAGCCAGTGTTCTTAAGCCACTGAGTGAT
CACTCACTGAATAAATCCGTGTGTGAAGGATTTACCTAAAGGTCTCAACACCATTAACCACCACTGGTCCACACCCCAGCCACAAAGTGAAATTTTTAT
CTATCTATCTATCTATCTATCTATCTATCTATCTATCTATTTTTAAGAAGCCAAGATTTTGACAAGCAAGAAGGCTCAGCAGGAAAGGAACTTGTTTCTA
AACCCGATGACCTAAATTTGATCTCTGGAACCCACATGGTAAAACCAAATTCTGCAAGTTGTCTTCTGACTTCCACACACCTGAGGTGGAACATGTCTA
CACACACCTCTATGAAGCAGACACTATTATTATAGTATCAGGAAATAGAGGACTCAGAGGCTAATAACTGGCCTAAAGTCACGGGATAACACACAGTG
CAAGCAGGTGTACACTAGCCATGCCTGAGCTGGGCCACCACAATACTCAAGTTGCAATCAAGATTCATTTTCAGAGGGTGGAGAGAGAACTCAGCGGT
CAAGGACTGGCTGTTCTTACAGGGGTCCTCAGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCTTCTGTAATGGGATCTGATGCCCTCTTCTGGC
ACGCATGAAGATAGGGCACTCACATACATAAAATACATGAATAAAAAGAAAAAAAAATTCATCATGTGCTAGATTTGGTGGCTCCAGTTATAACTCTA
TAGCTTTGGGAGGTGGAATCAGAATGATCAGGAATTTAAGAGCAGCCTGCCTCTATTACACAGCGAGTTCCCAGGCTACCCTGGGCTAGATGAGACCC
TGTCTCAGAAAAACGACTCATCCTGCAAACTAGCAAATATATGGACGGCAGTGAAGCTTCCAGTTCCTAGTGGCCAGCCATTACTTTAATACAGTAGCA
GCCATGCAAGAGGCCATAACAAGTATATGCACCATTACATGCTGAGGGGCCTGTGAGATGGCTCTTGTCACTAAACCTGGGGACTTCAATTCTACCTGT
GAGACCTACATGGTCAAAGGAGAGAAGCAAAGCAGCTCTCTCAGGTTGTCCTCTGATCTGCACACATGTGCTTACGGCACATGCATACACATACACAC
ACCCACATGGCACATGCATACACACACTTTCGGCACATGCACACACACACACATACCCATATACACATGCTTACGGCACATGCAAACACACACATATA
TACACACATACATACATGCATGCATACATACATACATACAAATAAAATGAATTTTAATTACAATATGAGCTGAATGAAAGCCTGTCAGAGGAGAATGA
TGTAAGTCCCTTCTAGACTCTAAACTACTTGGAACAGAAAAACAAGTTAAAAACACCAGGAGGGGGGCTGGTGAGATGGCTCAGTGGGTAAGAGCAC
CCGACTGCTCTTCTGAAGGTCCGAAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCCGTTGACATCCGAGGGAGTCAGATCTCGGATCTG
ACTCCCTCTTCTGGAGGGTCTGAAGACAGCTACAGTGTACTTACATGTAATAAAATAAATAAATAAAAAAACAAAACAAAAAAAACCACCAAGAGGC
AGGATGGAAGAGGAAATGGTACATTATGAAGAATAGAATCGTTATTGAATTAAGTGTTAATGGTCCCTACACCCTGCACTTGTCTGTGAATGATGGAG
ATGAGACCCTGTAAATTGATCTAAAACTTGATTCTGCTTACAAGCTGGGAAGGCACAGTTACAGGGCATGTTCCTCTGGGCACAACATGCCCTCCATCA
GAAAGGGAGGCTTAGAAGGCATAGGAGGAAACCATGATCACAAGGGGTCACTTGTCAGGGAGGGCCCCTACCCAACAGTTGCTGGGGTAGACCCTGA
CTAGCTACAGTGCCTGGAGAAGAGCTGTGCTGCAGCCTTCAGTTGTCACCCTGATGAGGTGGGCTTTCTGCTGATGCAGCTACTGTATCAAACTGCTTG
ATACAGAGTTACTCTGTGTAGCCCTGGCTATCCTGTAATTTACTTTGAAGACCAGGCTTGCCTTGAATTTAAGAGATCCGTCTGTCTCTGCCTCCTAAGA
GCTAGGATTAAAGCCGTGTGCCACCACACCTGGCTTTGAAGAGGATTCTGCATTATCCCAGGACCTTGTAAGTAATCTTACACCCACCACTGGTACCCT
CAGAGCTTTGGTCTTATGTGGCTCCCCTTCTCGCCGAGTAGAGGTGTATGTGTTGCATCTCCCCAGGAAAAGTCTGTCACACAACAGCATATTACATAA
TCTGCCAAAAGGAAGCACTATAGGCTGACACAATGACAGACCCCAGAGAGACACACACCGACATGCCGGAATCAGAGGGTGCTAGAAACTACCTCAA
GAAGAAAGACTCCCACCCACAGGCAAGGGAAGGATGTGCAGACAGAACGAACGAGGCTGGTGCTTGCTCGCAAAGGCCAACCGAAAGGCTCAGAAA
GGAAACAGCTCCTGCCTTTATCCTGCGGGGACCACATCTGAACTACGTGCACAGGAGAGAACCTAAAGCACTGAAATCAAGGATGCAGCTTCAAAGGT
CAGATTCTTAAAAATATACTGACTGGGCCTGCAAGGTGGTGCAGCTCTTGCCGCAAAAGCCTTGCAAGCTTTTCTTAACCCCAGAGCACACAGACAGCT
GACTTAGATGTGTCCCCTGGTCACCTGCCATGGTATCACACTCATGCTCCCTTACACAGAGACACACACTAATTTTTTTTTTTTAAAGATTTGTTTATTTA
TTATATGTAAGTACACGGTAGCTATCTTCAGGCACACCAGAAGAGGGCGTCAAATCTCATTACGGATGGCTGTGAGCCACCATGTGGTTGCTGGGATTT
GAACTCAGGACCTTTGGAAGAGCAGTCAGTGCTCTTACCCGCTGAGCCATCTCCCCAGCCCGACACACACTAATTTTGTTTTTGTTTTTGTTTTTGTTTTT
TTGATGGACTAACAAGATTACTCAATGGGTAAAGGTTACCCATTTGCTTACCACTAAGCCTGAAGAATTAAATCTCCAGGACCCCCCCACACAGTGAA
AGGAAAAAACAAATTCTGGCAGGTTGTCCCTGACCTTCACATGCACTCCTTAGCAAACACACAACAACATACATACAATAAATACATAGGTGTAAAAA
TAAACAAACAGGGGCTGGAGAGATGGCTCAGCGGCGGTTAGGGGCTGACTGTTCTTCCAAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCT
CACAGCCATCTGTAGTGAGATCTGCCGCCCTCTTTTGGTGTGTCTGAAGACAGCTACAGTGTACTTACATATAACAATAAATAAATTTTAAAAAAACCA
TATAGATCATTAATCTAAAGTTCTAGGAAACAATATAGAACTTTATTTTATTTCTAAGAGGCAAAGGGCCAGCTTTGGCTCAGTGGACACAAATACTTG
CTAATCCTACTCAAGCCTGGAGACCTGAACTCAACCCTTGAACCCACACTAAGATGAAAGGAGAGGCTGTGAGGTGGTGGTGCACACAGTTAACCCCA
GCACTTGTGAGGCAGAGGCAGGCAGATCTCAGTGAGTTCAAGGCCAGCTCAGTCTACAGAGTGAGGTCCAAGATAGCCAACGCTACCCACAGAAACC
CTGTCTTGAATCTTGAAAAACCAGAAACTATGGAAGGAGAGAACAGAATTTTGGGGGCTGTTCTCTGACACACACACACACCATGGCAGAAAGAAAG
AAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGGCAGGCGGGCGCGGGGGAGATGAGTGCTATTAAATAGGACCAGAAGC
CAGGCAGTGGTGGTGCACACCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTTTCAGGCCAGCCTGGTCTATAGAGTGAGTTCC
AGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCGAAAAACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAGGACCAGAGTTTGGTTCCCA
GCACCCACATTTAGCAGCTCACAACTGCCTGTAACTCCAGTTCTAGAAAATCAACACCTTCTTCTGGCCTCTGTGGCCACAAGCACACCTGGTGCACAT
AAATTCTTGCTGACGCACACGCACATACATAAATAAAATAAAATTTAAAAATAAGTAAAGCATATTGGACACTGAACATCCCCCCCTTAGAGACATCC
ATCTGGGTGAAACTTTGGGGCGGGAGGGGCTACACTTGGCTGCTCGCAAAGAGAATCCAGGTTCAATTTCCAGCACCACAAGGTAACTTACAACCTTC
TGTAACTCAGATCCAGGGCACTACACAAAGGTGATACACAGACAGACAGACAGACAGGAAAAATACTCATAGACATGGAAGCAATAAATAAAATGTT



   

CAAGAAAAAACATTTGAAAGACTTTTGGATGGAAAATAACCCTGAGCTACCTGAGTTATTCTCATGACTACAGTCTGTCTGAGAGGCAGTTATAGTCTA
CACAGAAACTAACGCTGCCACTGTCTACCTGTTCACCTGTGCACAAAGATGAAAAGGATTCCCATTTGGAAAAGTAGGAGCTCAAAATGGTCAGGTGA
CTTCTAAGACTAACCACAAAAAAGCACTAGGTACAAAAACCAGGATGGACGGTTTCTTGCCCCAGGTCTCAAGCTTTTCAAATACAGCCCTCTACTCCC
AACTGCTAAGAAGCATGCTTTTCAGCACTAAAAGGCACTGTCCTGACAGAGCAAGGCAGCACCTAGAACCCTACTGCTAGGCGCCCGGGCCACAGGTT
GTGACTCAATACTAGAGGGCTTGCCTAGCATTCCTGAGGCCCTGGGTTTGACCCCTAGGACCTCAAAACAAAAGTAAAATGAAAACCCTAGAGTCAGT
TAAAGTCCTCCCTCAACGATGGGTTTGCTAAGTTCCACAGAAAGCTCAAAGCCTGCTGGCAAGCCAAAACTTTCCTTTCCTTTTGAAAAAATTCATTTTT
TTACAGTTTTCATACAAGTATTTATCCATAGCTGTGGATACAAGGTCTGGCATGAAACAAACCGGCCCTTGCAAGGACCACACTTTATCCACAGGAAAC
TCCAAAGAAAATGTTACCCCTGGAAGGTGAAGAGGCTAATGGAGAGAAAGATCAGCAATGTGTGTGATAATTACATGTCTGTCTGGGCGTTTCAGGTT
TCCACAGGAAACAAGACCAAATAAAACTGGCAGAGTCAATTCCAGGTGACTGACAGGGAATGTTTACATTTAAGGGGAGGAAGGGCAGTGAAGACCC
TTTCTGATCTATAATGTGGATACATACAGAGGTCTGGTTAAGGCTTTAGAGCCTTCCATCTGAAGGCTCACGGGGATTATCTCGAGGGCTGACAAGGGG
GGACTGCCTATGTATGAACTGGACTTCTGAGTCCTGTGGAACAGGAGGCGCCTCTCCTAGTCGTGAGAAATGAATGAGGTAAGGCCTGCACGGCACTT
TCCCAGGGTCTGGCGCTAGTAAGCGCTCTTTAAAGGCAAGCAGGGCTCGAAATTCATGTCTGTAATTTCCGCACCAAGAAGGCAAAGGCAAGACAACA
AGGAGTTCAAGGCCTGCCCGAGAGGCAAGAGACCTTACCTCAAAAAAGAAACAAACAAACAAACAAACAAACAAAAGCACTCTTTTAAGTGAGAACT
GTATATTTGTTTCGGGGTAATTCATCTTGTGTCCGAAGCCTGGCACAAAACCCGGAATCGCATGGAAGATGAAGGCATGCCTGCTGATTGCATCAATAT
CGGCATTAGCCAAAAATAAAAGAAGGCGGGAACTAAGGATGCCCGCGGGAAGAAATCGCGGCGTGGGCAAGGCACACCCGAGGGGGAGCAGGGCGC
AGGGACAGCAAGGAAGGGATCGCAGTGGGGTGGGTCTTCCAGGCGACCCCGAAATGTCCCGCAGTGCCTACAGGCAACGTGGTGGAGCAAGCGTGGG
TGTATGGGGACTACCGGAGGCTCAGGGACCACGGAGAGAGAAGGGAGAGCGGCAGGCCCGCTCCAAAAGTGTCCTCAGCCCCGCGAGCGGGAACGG
TTTGGACCTAACCGCCTCCCCGGCAAGTGTCCGTCCACCCAGCCGGGGCTCGTCTCTGCCACTGCGGCTGAGCCCCGGTCCCAACTCCCGCCCAGCTCC
CAGCCCGCGCTTCACGGCCACCCCCTGCCGCGCCCCACTCCGCACCTCACACACGGCCCACCGGCGGCAGCCGCCATCTTCGCGCGCGCGGCCCAGCC
CCGCCCCCATGCGCCGTACCCACGTGACTGGGATCCTCCAGCCTGGGGGCGTGGGCTTCCGCCACGTGATGGTGGGCGTGGTCAAGATGGGGCTGTCA
AGATGGCGCTGCCCTGGTGCGAGGGGAGTCCGCGGTGGAGGCGGTGGAGACTGTGAGCGGTGAAGAGGGCAAACATCTGCTACACCGTAGGTTGACA
GCGGAGGCGGGTGACTGGGCGCCGGCTCCCAGGCCTCAGAGTGGCCCGTGGTGGAACACCCTTTTGGAAGCTGGAGAAGGTTGCTGGCTGGGTGAAAT
TGCTGCCCCTCTGCTTGGCGGGTTGAGGGCCCCAGAGGCCAAGGCGTCCCTAGTCACCAAACTTCTTCTCCCAAGAGCGCCAGACCTAGAGACAGGCC
GCTCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCC
CCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGA
GGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAG
CAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAA
AAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAG
CGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAG
GTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTT
TTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC
ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTG
CGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGT
CAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTAT
TTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGC
ATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCA
TTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGA
GGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTT
TCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCG
AATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAA
TGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGAT
GGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTA
CGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCG
AACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCG
CTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTAC
GCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTG
CGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGA
CTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCT
GTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAA
ACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGA
AGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCG
TAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGC
CGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCT
TTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAG
CGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTT
GCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCA
AATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAA
ACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGT
ACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGC
TACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGG
TGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAAC
CGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTA
CTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTT
CTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGC
ATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGG
AATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAAC
CCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGG
CCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATT
CGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCT
GTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTG
AAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGAT
GCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGG
TCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATC
TCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACC



   

GCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCG
ATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTG
TTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGTCATCCAGGAAGATGAAGCCAGAAAGTTGTTTCAG
ACTTAAAATAAAGAAGCAAAGCTCTCCTGGTTTTATTTTTGCTGATATTTAAAATACAAAAAAAAAAAAAAAAAAAAGGCTTAAAGGCATACACCAAT
TCAAGGAACTTGAATATGCTGCAGAGCCCCCATTTTAAAATCTGGGTAGAGCATGGCTAGAGTACACCCTGCAGGCATCAACAGAAAGCATAATGCTT
AGGTGTTCATGTCAGACAAATCTGGTTAGAATCCTTGGCCATACAGATTAACTGTGTGGCCTTAAGAAAGTCTAAGCCTCATCTGGCAGTGGTGGTGCA
CGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGAAGATTTCTGAGTTTGAGGACAGCCTGGTCTACAGAGTGAGTTCCAGGATAGCCAGGGCTAC
ACAGAGAAACCCTGTCTCAAAAAAGAGTCTAAGCCTCAATTGTTCTATCTGTAAGATGAGAATAATGTCAGCCTGACTGGATACTGGAAGTCTATTGA
GAGGAAATGTGTAAAGTGTCTAAAGTATTCAGCCTGGGTGTCAGTGAGATGGCTCAGTGGGTAAAAGTACTTGCAAAACAAGGCTGAGGACCTGAGAT
CAGTACCTAGAACTCACACAAAGGTGAAAGGAGAGACCTGAGACTACAGGCTTGGTCTTTCAACATCCACATGGGCATATCGGCTCATGCACACCTCC
ACAGGTGTCACACCCACATATGCTAATAATAATAATAATTTTAAGTGTTCACACTGTGACCCACCCATGATGGGTCAGTATGAGAAAGTGTCATTATTA
CCCAAGAGTAATCTTGTCTCAGCAAAAAGCTAGCCAAGATAGGAGGAAGATAGCTGAGCGTACTTGGAAGCCAGAGTGACCTTTCCTCTCGTGGCCTC
ACTCAGAGGAAAAGCCCAAGAGGGAAAGAACTGAATGCACCAAGTGTTGCCTGCTTTGCCTAGGAAGAACAGAAGGGAGGCCATAGGTCAGCTTGTG
TCCATAGAAAGGCTGAAGAAAGCTGGCCCCACCCTGCCTCTGCTACCCAGAGAGGAGTCAAAAATAGTTAGGATGAACCCAACAATCCTCACAATCCA
GACCTGTCCAAACCTGTATTAATCTCTTCTGGTGCAGAGTACAGATCCATAAAGGCTGGGGACTTTCTGGAGAATTTGTAACAGTTCCATGTAGGTGTG
GGTGCAAGCTGTCTAGTCCCATGCCTGAGTCTCCACATCTCCCAGGGTTCACACAGAGCCTGGCCCGGGGCAAGAACTTGGTAGACATTGACTAGACA
AATGAACAGTTGCCATCCTGAGAAGATAACAGCAGGAAAGTAACAAGCCCTATCTTCACAGGCTCCCCTCTCTGTTTGAAAGGAGGTGGCCCAATGTA
GGAGAAAGTTGCCCATCAGCTCCCTGTAAAACACTCTGCTGGGCTTTACAGTTGGTAGAGGGCTAGACCTGGGCTATAGAAGTGGTTGACCAACAAAT
GGGGACACAGATCTGTGCTAGGTCTCCTAAGTCAGTAAGAAAGGAGGGAGAGAGGGAGGTGACCGGCAGGCCTTCATTGACTTTGTTAAACAGTATG
ACAAGGCCCTAAGAAAGGAAGGCCCTGGCCTGAGATCCAGACCCAGAAAGACCAGAGCCTGGATTCCTAGCTCCAGGGTTCTTTCTCCTTTCCTAAAG
AGGAGAAAGAGGTTGGAGGTTAGACACTCAGGCCTGGAGGGGACTGGGTATTTGTGTGACCTGAGCAGGTCACTTGTCCTTTGCTGGTCTCTAGTCCTG
GATGCATACACATTGCAGAGACCCTTTCCTTGTAAGGACTGGGAGATAAAGCTGAGCGGTGAGTTCAACAGAACGTTGCTCACTATTGTTATGTGTCAC
CACACCAAGCACAGTGGAGTGCCCTTGATGGCTTTCTGCAGGGCTTTAGTGAGAGAATGATGGATAGAGAAAGTCATTTTGTGAGCCAAAGAGGCCTC
AGCAGTTAAGAACACTGGCTGCTCTTACAGACAAGTGCTCAGTTCCCAGCAGGCACCAGGCAGCTCACACCACCTGCAACTCCAGCTCTAGGGGATCC
AAAGCCCTCTTCTGACCTTCACAGGCACTGCAAACATGTGGTGCAGACATATATACAAAGTACCCGTACATATAAAATATATTTTAAGTCGTTTTTATT
CAGTGCCTTACACAGTAACATCCATCCAAGAGAAAAGTGAGACTCAAACACAATCCTTGCATGGTTAAGCAGCCACTTCAGAAAGCTGGGTTGGGACA
GAAAGGTATATAGAGAGAAAATTTTGGAAGAAGACCCTTGTGCAGCCTGGGCTCCTGCCCTCATTTTTACTTCTTGGCTCCCTGTCTGCTGGACCAAGG
TCACAGACACCATCAGAAAGAAAGCCCATAGAGGAAGACGTGCCCTTGAGTTGCAGCCAGATAGCCTGGTGTTGTCAGCATCCCTTGGGGACCTGCCC
TGTCCTGCCAGGGCCTTTAGCTGTAGAGTGGTGGGAAGGGCAGCTCGGGCGTGGGCTGGAGCCTGGAGAGAGTGCAAAAGGTGCTGCAGCTGGACTTT
GGCTACTTTGTGAGTTCTTTCTTCCACCCATGTCCACCCTAACCCCCTAACACTACATAGGAGGAAAAAAATAGGGGAAAATGGGTGACCTTATCATTA
AATTACTTCCTGCTGATTAGCTAATCAAGTTCCTTGGAGCAAGTTTGATCTTCACCATCAAGATATCTAATTTGGGGGATGGCGAGATGGCTCAGTGGG
TAAGAGCACCCGACTGCTCTTCCAAAGGTCCAGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCCGTAACAAGAACTGACTCCCTCTTCT
GGTGTGTCTGAAGACAGCTACAGTGTACTTACATATAATAATAAATAAATCTTTGAAAAAAAAAAAAGAAAAAAAAAAGATATCTAATTTGTGATTTT
CTTCTTCTTTGTGTGTGTGTTTGTTTGTTTGTTTGTTTGTTAGAGACAGGGCTTCTCTGTGTATCCCTGGCAGTTCTGAAACTCACTCTGTAGACCAGGCT
GGCCTCGAACTCAGAAATCTGCCTGCCTCTGCCTCACTGTGCCTAGCCTAAAGGGTCTTCTTGGGAGGCTCTCTGGGGCACATACCAACCTTGGTACCT
ACCAATTCCCTGGGCTCCAGACAGTGCCGGCAGCCTCCATGAGGTGGACAGTGTAGGCCTGGCGGGAGTGGTCGGAATGGTTCTGCTCACTCTTATGC
ACCACTTCTCCATGGATCAGAACCAGACCCCCTTGGGGAACACCACACAGTTACCAGCAAGTCCCCACCAACCCCGTAGCAACCAGTCTTCTTCCCAA
GGGAATAAGGAACATAGCCCTCCTTCCGCAAAGGGAGAAGTGTCCGTTCCTATCCTTAGGAACTCGGGCTGTCACTCGTGCTCCCTCCCGGAGCTGAG
GCCATGCTGTTAGAGGTTCCTGTGATGTCAAGTCTTTTCCACAGTGACCTGCCGTGGGAAGCGTTATGAAGGGCCTTTGCAGGCCAGGTGTGGCAGGGC
AAGTCCTTAATCAATCCCAGCACTTGGAAGGCAGAGGCAGGCGGGAAACCATGCCTCAAAAGCTGGGGGTGGGGGGCTCCCCTTCCCTAGATAGACTG
AGTTGGCATCAAGTATCCCCTTACCATAAGGAAAACCAGGCACTACCTGCCAACACACAAGGAACACTGCACCTCATACGTTCCCTGTAATCAACCTG
CATTGATTGCCTTCTACCTGGGAACACTAAGGGTCAAAGGGGCAAACGTCTACTTCAAGAAATGGTCCGTCAAGAACTTTAGTCTGACCTTAAAAAAC
CTACTGGAAGCACACCTCTGCTGACATCCAAGCCCCATACTGTGCCACCACCAACCATTCTCCAATTTCAAGGCCCTCAGATGGCAGGCACCACGGGG
AGCCTTTGTATGCAGGGAGTGGGGCAAATATAGAACACTATGCATGGCCACCTGCACCTCACCTACCTCTCCTCACTGGCAAAGGCACAAAGAGGTTG
CTAGCCCAGGCTGGATCTGACCCGAGGAAGCTGGTGCCAGGCCCAGAGTCTGAAGGGGCTCGAATCATCCTTCTTGACACCCCACCTGCTGTGGACCA
ACATGGAGCCTTTATTCACTCTTTGTGTATGTCCCTCTCCCTGGAGATGGGTGGAAAGGCATAAATAGTGTCCTCACGGGTATGGGAGCCAGGGATGAA
CCAGAGGCAACCGTTCTCCAGCATGGCATCCTCCATCGCAATCCACAGGCCCAACACTCGGCCTAGGGGCTCCGTGTAGAGGAAGGTAGCATCCTGGT
GAGGGGAGACTAGGAGACCCACCCAGGAGTAAGGTACAAGGCCTTTGGCCAGGCCTCACCTCACCCTGGCCAGGCTCTCATTCCATGTCCTTCCAGGG
TTAGCCTATCCATCTCCAGTCAAGAGTCTCACCACTGCCTGGCCTATAAGCTCTAAGCAAAGACTGCACCTCTGAAGGTTTCCATCTCTTCACTGTAGA
GTGGTTCCAACCTGCTTCAAAGGCCTGCTAGAGATCAGTTGGATGACCTGCTAAAATTACCTAGTACAGGACAGACAGCTGGAGATTTGACTTGATGGT
ATAGGCACAGGCTGCCCAGAGGTCCTGAGTTCAATTCCCAGAAACCACATGGTGGCTCACAATCATCTGTAATGGGATCTGATGCCCTCTTCTGGTGTG
CAGAAGTACATGCAGACAGAGCACACATATACATAAAACATATATAATCTTAACAAATATTTTATTTATATAAGTACACTGTAGCTGTCTTCAGACATA
CCAGAGAGGGCATCGGATCCCATTACAGATGGTTGTGAGCCACCATGTAGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGAAGTTGGTGCTCTT
AACTGCTGAGCCATCTCTCCAACCCCATATATAATCTTTTTAAAAGTTGCTCAGCACAAGGCCAACCTTGTAATGCTTTAAAAAAAAAAGGTAGCTAAG
TTTAACCAGCCACATCATGGAGACCATCATTCTTATCTGCTTTTCGGAGACAGGATTTCTTTCTCTGTGTAGCTCTGGCTGCCCTGAACTCAGAAATCCT
CCATCCTCTTGTCTCCTGAGTGCTGGGATTAAAGGCGCACACCACCACTGCCCTGCTAAAGCCTCCGTTAACCAGGGGTAAGCAGGTTTGAATCAACAA
CGGCCCACCCCCAGGATAAGCTGGGAACATAAGCAGAGCAGTGGCACCAACTATGAATGACCAAGCCACTACATTTCTTCCCTCTGTTTTGTTTTGTGA
CAGGGTCTAGCCATGTAGCTCAGTTTAGCCTGAAACTCACAATCCTGTTTCATCCTCCTGGATACTGGGACTACAGTTTTGTGCCACTAGACCCTGACA
GCACCCATATTTGCATGCTAGGTAGGTGTTCTCGCACTGACATATAGCCCTAGCCTTCTTTACCCTTGTTTTGAGATAGGGTCTTCTCAGTAAGTTGCCA
ATGCTAGTGACTCCTGAGAAGCTGGGATTATAGGCTTGTCACAGGCACTAGTATCCTCTCTTACAAGTCAGGAGACACAGCCCCTGTCCATTTGCATCC
ACTGTTTAAAGCCCCCTGTGATGATGCCAGTCCAATGCTGGATGGAGATGCCCCAGGAGAGAGGAGCTCAGTCTACAGTAACAAGTATCACCTTCATT
CTTATAAGCATCCATAGGGACTTTGAAATCCCCAATGTTACCCTGGGAGGGGCCCTTTGGTGCTGTGTGGAAGGCTGGTCACAAGGAGTCAGAACTGA
GCTTGTGCCAAGCACAGGGCTCCATGTGAGTGGGGCAGCAGAGGCATCTGAGCAGAATACCCACGGTGGAGCCCCGAAACTCCTTCTATCTGCAATCA
CATGCTGAGTGATCTGGGAAACAGTGTTATCAAAAATAAATGTCTCGGGCCGGGCGGTGGTGGCACACGCCTTTAATCCCAGCACTTGGGAGGCAGAG
GCAGGCGGATTTCTGACAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTCGAAAAACCAATAAATAAATAAATAAATAAATAAATAAATACATAC
ATACATACATACATACATACATACATACATACATACATACATACATAAATGTCTCTGTCTCCTGGAGTGCTGTGGTGCTGGGGTGAAAGGAGTGCGCCA
CCACCTCAGGCAAAAGTAACACTGGCTTGTTTGTTCTTGGTTGGTTGGTTGGTTGGTTGGTTGGTTTTTGTTCTTTCAAGACAGGGTTTCTCTGTGTAGCC
CTAGCTGTCCTGGAATTCACTCTGTAGACCAGGCTGGCCTCAGAGAAACCCTTTCTCAAACAAAAACAAGAATATCTCAGGGAGGACTGAGGGTTCTG
GTTATAACCAGCTAAGTTTGCCATTGGAATTGGGAGCACTGTGCCAAGGGTTCTAGGGACCCTTCCACAATCTACTGGCAGGGATGGAAGGTGGTTATT
CCTTCCTGGGTCAGGTTCTTGCCCATCCCACAGACCCTGAGAGAAGTGTTTTTCCTCCTTTCAAACACCGGATGGCCACTGATGTCCCATCTCCAGCCCG
AGGCCTTTGATGGCCCCCACAGCACAGGGGCCTAGTCTCAGCTCACCTTCGCCGCCAAAGTGAGGTTGCTGCAAGAGAGGGCAAGGATGTGGTGAGAG
GAGAGGAGAGCAGACAGGGCTGGATCTGAGTCTTGTAGGTCCTCCAACACTGCACGAGCACCCATCGACTGAGTACCTACTGTGCGCTCAGTCTAGGA
GGGCAGCATAGAGATTTAGGTAGTTTCTTTGACAAGGTAGCACTGAGGTGGCCCTTGAGAGCTGAGAGCAGAACAGGGAGCGCAGGGTTCCCTTGGCT
TCTTTTAAACAGGTTTTCCTGAGCATCTGTGCAGCACTCAGCACCTTAGCCAGAGGCCAGCCTACGTGCCCTCCCCACAACCTAGTCAACTCCAGCAGT



   

TCCTGGTCTATTGTAAGATAAAGCTGTGTATGAACAGTCTTCCATCTTACAGGGGGAAACTGAGTTAGAGAAGGCTGCGGAGCTCACCTTAAAGATAT
ACATGCTCTGCACCACCACTGGCATCTGGAGGCCCAGACTTCTAACCAAAGCCTAGAAG 
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