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Genentech ID: UNQ904 Date of Submission:  12/9/04 

Lexicon Contract Name: DNA234 Mutation Type: X  Standard Knock out  

LexVision Name: SEC515N1   Conditional  

Reference accessions:  BM453823 Is this gene X-linked? NO 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS-54, 21_________     
    X Target Vector  DNA __21TVneo____________     

  X Targeted ES Cell DNA __3C7____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: IRES 8/9 26+27 

Restriction Enzyme for Genomic Digest: AccI Bgl I 

Predicted Wild-type Band (kb): -------- 8.3 

Predicted Mutant Band (kb): 8.4 3.4  

Probe Size: 263 bp 365 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: 5 5’ Primer Name: Neo3a 

3’ Primer Name: 6 3’ Primer Name: 8 

Predicted Wild-type Band (bp): 488 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 431 bp 
 

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

Predicted Wild-type Band (bp):  Predicted Wild-type Band (bp):  

Predicted mutant band (bp)  Predicted mutant band (bp)  
 

 
 
 
 
Primer sequences:   
 
 
Southern probes 
IRES-8  5’ – AGGAAGCAGTTCCTCTGGAA 
IRES-9 5’ – CACATGTAAAGCATGTGCACC 
26  5’ – CCATGGATCCAGGAAGACAATA 
27  5’ – TGAACTGTCCTGGGCTTGGGTA 
 
 
 
PCR Genotyping 
5  5’ – AGAAGGGACTTAAGGCAATATGAG 
6  5’ – AATTTGGCACTGCTTTCTATATCT 
8  5’ – CCCACCAAGAACATATGAGTTTGA 
neo3a  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
ATGGCGAGACTCGGGCTGCTTCTCCTCCTGCTGCTGGCCCTGCCACCACACTTCTCCTCAGTGTCATGGCCAGACACTGCACAGGGCACCATGGCAAAC
TTGATCCTGACTGCATTAGAAAAAGCCACCTTGTTCTTGGAGGACAGGCTGCCCACAATCAACCTGGATGGTGTGGTGGGCTTCCAAGTGCTGGAAGGT
ATGTGACCCTTGCTCGCAGGTGGATGCTAAGAAAATGAGTTCGCCCAGAACCTGGGACCTCATGCCCTCCTGTTGGATAAGATGAGGACTCAGAGCTC
TTCCTGGGTATGTGGTTCTCAGCCAGCTTTATCAAACTTTGTAGAATGAGAAGGGACTTAAGGCAATATGAGAAAGATTTGGAAATTATATTCTCAGAA
GGAAAAGATTCTTTTGACAGCCCTTTCCTGACAGGCTGAGAACACAGTGGGTAGAACTCTCTATGGGTCTTAAAGGAAAGTCACTCTCTTAAGGGTGGC
TACAGACAAAACAGGAACCCTCCCCCAGATGGTACCCCTACCTGGTTTCCTCCTCTTCTGTCAAAGGCAGCTAAAGTTCCTGAGAAAAACAGCCAAGT
GTTTGTTGGCTTTGGGAGGCATAAGATCCTTAAGGAGTGGGCTGGAAACTGGCCAAGACACTGGAGACACAATGGTGTGCGTACATACACGTACACAT
GGGGTTTGCAGTGAGGAGAAGCCCGATGCCAGAAGTGACAAAGATCCCACGCCTGATGTCCATCTGGGCATCTCCATGGAGACTCCCATCCCCCCCAG
GCTGAGACTAAGTGAAACAGAGATATAGAAAGCAGTGCCAAATTCCTCTAGACATTAAGAAGGATAAGCTAGGTGTGGTGATGTATGTTTGTATTCCC
AGTGCTCAGATGGCAGAGGCAGGTGAACCATTGTGAGTTTGAGGCCAGCCTGGTCTACATAGTGAGTTCCAGAACAGCCAGGACTACATAGAGAGACC
CTGGTTCAAAAACAAAAACAAAAACAAAAACAAAAACAACAAATAAAGAATCCAAAACAGAAGCAAAGAAGGGAGAGGAGGAGGAAGAGGAGGGG
AGAGACTAAATAATAGTCACAACTTTCTTAGAGCTGCCTTTTCTGTTAAGGCTGGCAGATACAATGCCAACCCAACCCCATACTGGTAAGAACCTATGA
AGATATCTTTTTTATTGGTGTTTTTGCTTTTGTTTTTCTGAGACAGGTTTTCTCTGTGTAGCTCTGGCTGTCCTGGAACTCTGTAGACTAGGATGACCTCA
AACTCAGAGATCCACCTGTCTCTGCCTCCCAAGTGCTGCGATTAAAGGTGTGTGCTTCCATTACCCAACAAGATATGTTAAGTGGTAGATGAATAAGCA
TTGGCCAAATTCATAAGAACAAATTCATGCTTCCACATATCCCTCCCTACTTATCCCTCAAAGACTGCTGTCTGCCAAGTTAATACAAAAAGCTGGACT
TCATGTAGTGCTTTCTTTGTACAATAGAAAATGTTAAGGCTCTACACATTAGCTCATTTAATCCCTAAACACTCCCCTGCCCAAGAAAGAATACTTTATG
GTGATGAAGGAAGAGAAATTAAATGACTTTTTCTGACCAGTTGATAAAAATCTCATAGAGAATCCAGACTTCAACCCAAGCCCAGTCCTAGAATAATT
TCTCAGCCAGAGCCACAGTCCAGATCAGCTTTATAGAAGCCTTATTCCACTCTGGGCCATGACAAAACCTCAAGTGTTTTCCCTGCTTGTGTGCTTGGTC
AGATGTTGGAATGAATGACTTCCAACCTCCCCTTTCAGTGCAACTCCGAGGAGTTCAGGAAAAATGGGCTCACAAGCCCTTGCTGCAGCCTCTCAGCAT
GCGCGCTGGACAGATGGCCAACACACTGTCTGCTCTCCTCCAAAAATCCATCTTCTACCTCAAGCAGAGTGACCCCACGTACCTAAGAGGTAAGGGCA
GGGTGGGGCTATCACATCAAAGGCAGCATCCTGGGTGCTCACCGGAATCCCGAGGTATCAACACTTCCTGAAGCAAGG 

 
Genomic Locus: (The deleted sequence represents nt 7119-9168 in the sequence below.  KOS21 used to generate the TV 
represents nt 4534-11852  in the sequence below.) 
CCAGAGGGTCCTTTGGGTAAAGATATGAAGGTGAAGCCTAGATTGTGTTGAAGACCCCAAAATGTTAGAGATGCCAGAGTCATAGGATAGGGAACTA
AACCCCTGGTCTGTAATCAAGCCCCAATTAAATATTCTCTTTTATAAGAGTTGACATGTCATGTGTCTCTTCACAGTAATAAAACAGTGACTAAAAGAC
GCCCCCTTTCCTCATTGGCTGAGGGATCGGGAAGATACAATCTGGGTCTTGTTTTTCCCTCTGACACATTTGTCTTCTTATCATTGCTTTTTCTTCAACAA
AAATGTATGGGTTCATCTCTGGTTTACGTCCACTTTATCCTAGAGCTTATCAAGCACACACTCTGATCATGTCTGCAGATCATTAGGCAGCCTTGGCTGG
TAGCAGTTTTCCACTCTAAACATCTAGTTTTGGGGGTAGTAGTTAAACTAAAATTTTGGATGATAGTAGCTAGCAGGGGTCCAATGCTTTCTGTTTATCC
ATAATAGAGCCTAAGCCACTTTTATTTTTTTAAATGAACCATTAGATTTTATTTCTTAGATTCTTTACCACTGACCCAGCACCTTTTTTTATGTTTTTAACT
TTTGGGTCAGGATGACCAAGTTGCTCTGGCTAGCCTTGAACTCACTCTACTTTCTAAGCTGGTCTCAGTTTTGCAGTGGTCTTCCTTCCTTACCCTCCTAA
GAACTGTGATGACAAGCATGTTCCACCACACCCAGCTTTGTGTCTCACGTTTCTACTAGTCCGGGTTTCTACTGCTGTGAAGAGGCACCATGACCATGG
CAACTCTTACAAAGGAAAACATTTCACTGGGGCTGGCTTACAAGACCATAGCTTTAGTCCATTATTGTTATGGAGAGAATCATGGCAGCACACAGGCA
AACATGGTGCTGGAGAAGGAGCTGAGAGTTCTACATCTTGAATCTCAGGCAGCAGAAGGAGACTACTAGGCCTGATATATAAGACCTCAAAGCCTGCC
TCCACAGTGACACACTCCTCTAACAAGGCCACACCTTCTAATAGCGACACTCCCTATGGACCAAGCATCCAAACACAGGAACCCGTGGGGGTCATTCC
TAGTCCAACCACCACACCTTCATGACTTGAATGCTGTTTCTACTGGTTAAGTGCCATGTCAGAGACCATCCCGTGAGAAAGTGAGCCCTTCACAATCTC
CTTAACAAATCAAGGGCCTTGTACTAAGAGCTGGTTATCACCCCCCTTCCTCCCTATTCCTTTCTTGGCACCTGAGGTTGTAAAAGCTGAATTATAGTCC
CCTCTTCCCTATCTCTTCCTGAGTTCCCATGCCATCCAAGGACATGAGTTACGCCTGAGCACAGCCTGACCCCCAAGGCTGTCAAGGAGGATCGATGTT
CCAGAGATAAGATCCAGAGTGCCCGCTGCCTGGCGCCTGACTTCGGCCCCCATGTCAGCAGATGCCCACTTCTTTGTTCTTTGTATAATTCTCCCTTGAC
CCCTCCCATATTCCCCGAGATGTATGCTTTAAAAAGAAGGCACCTCAGCCTAATAAACGAGACCTCGATAGGTACCCTCCCTGGTATCCTACTTTTCTTT
CTTTTATTCCCATTTCCTTCCAGGTTCGCGGTCCCCCTCGCACCCACGAATAACTGAATCCCGCGGGACGGGATAAGTGTTGCCCGACGTGAGGGCGAG
GTCCGGATCGTAATTCCTAATCAGTGGAGGTTCCAGAGAAGTTCGTCGCGACCCCAAGAATTTAAAAGTAGTGAAGGACACCTTCCACTGCTCACGGA
AGAGCGAGAAGTCCTTGGTGAGTTGAGTCATCTCCACTTCAGGTTATGGGACATAAGCTATCTAAAGAGGCAGCCTTCATCAAAGGTTTAAAGATAGC
TCTCAGAGAAAGAAGAGTACGAGTTAAAAAACAAGATTAGATAGACTTTTTATTTTCATAGACCAGGTATGTCCATGGTTTATTATAGATGAAGCAGA
GATACGTTGTAAAAAATGGTGAAAGGTAGGTAGAGATTTAGATGATAAACTAGCTAATGAGGGTCCCGATGTGGTCCCTGCAACTGTCTTTTCTGTCCC
GATGCAGTCCCTACAACTGTTTTTTCTTATTGAAAAGTAACTATCAAAAGCAGCCATTGTACCTCCTCTCCCTTCTCTGGAAGTATTCCCAGAAGAAGGA
GATAAGGAAGTAGACTCTGAACATGAGAGAAAGAAAATAAGTTTTAGAAAAGTAGTTATCCCCTGTTTGAGATCTTTTAGCAAAAAAGAGAAAAATG
AAAATAAGCTATTTCAGAGCTCTCCTGGAGACAGAGGGAAAGCAGGAGACGTCCCGTTTTCTCTCTGCCTCCTATAGAGATATTCTTAGCTCTGGTTAA
AATATCTGTGTCCCTTTGAGACACCAAGTTCTATTCCCTGTCTGTCTATTGTCTGTTTTTGATGCATCAAAACAAATTGTCCATATGTCTGTCATGTTTGT
TTTTGTTATGTTGTTTAAATGATTATTGTTCTGTGTTTCATGTTGAAAAATATAAATGGTTAAAACTTGTTTAAAAAGCAGTTTCAAAATTACACAGCAC
AAGTTGATAAGTTAGCTACACTGTGGCTGGGAGCCAAGTACAGCTGAAAAAGCCTTGCTGAGGGCCCTATTGCAAACGGAGCTCTTAAAGGGGCAGGC
AGCCTTTTGCTTGTAACAGAAATTTAGCTTAAAATTGGGAACTCAAGGTTAGAATCTTTCTAAACAACTTGAACAAACACAAGAAAACAGGTCTTTAAG
GATACTTCAACATAGAGATAGTCTTTGAGCCAAGACTCTGGCAGAGTGTTTAGATTAAAAAAGGTTTGCATTTGGGTTAAGGCTGAGCTCGGAGGGGA
GCAGCCTCAGCGCGGCTCGTATGGCACTTCTTAGAGCCTTATTACAGACCTAGCCAGATGTTGTTCTAAACATACCATCATATAAAGTAAAATTGATAA
TCATTATCCTAAGATAGTTTAAAAAATTATTTCATGCATGCTTGTATATCTTCTAAAAATTCATGCATGCACGCATCCCATTTACTGTGTTTAAAAAATA
GCCTTTATATGAGAGAAAAGTATATGTGATTTAAATCACATGATTATTCTTTTGAGTTTCCTCCTGTTTCAGCACAGATAATTAAATTGTGTGCTAAAGA
TGGTGTTTAAAAATGTTGAACAATCAAACTTTAAGTTGTATATTAATAGTCAATATTAATTCTCTAGCTTGCAATTGCTTATGCAACTTATAAGAAAAAA
ATACTGTTCCTTTAAGAAGACTGTTTTTAGACAGTTAAGGAATTATCCTAGGTTGCCTGGAAAAGACCCCCAGGATTTGCTTTTGTGTTATAGAGGTTTA
CATAAAGCTTTAGCTGATAAGGATTACAGAGAGCTCCTGAAAAGATACAAACTCAGGATCCTTATAATTATTTGGGTTTTAGACTTACTGATCAAACTT
GTTTTCCCTAGAAGATAGTTATTTACAGAGACAACTTAAAGACTTTCTCTTATTTCTGATTAATAAATATATAAATTATACACATGTGACTATAATAACT
TTTCAAACATTCTAGTTACAATCTCTCTTCAAGAGAAACAATTGAAAGTGTAATTAGTAACTGTCCATGTTATATTAAAACCGACTATAACAGTCCAGT
ATTTAAGTGGTTTTGTCAAAAATTTTTTAATTCTCAAAGACAAGGTATTATAAAACTTTAAAACTCTATCTTCTTAAAAACAAAAAAGGGGAAAAATTA
TACCCCCTGTACATTATTTAAATCATACTTTTATTATTAAGAGTTTTAAATTTTAGATGTCTAAGAACTTAATAAATGCCTCATAATATCTTAAAACTAG
ACATAATCATGTCTAGGTTAGATGAAAAGGACCCACTCATTGACACATGGCATGAGCCTAAACAGAAGGTTATTATGGGGAAAAGGGGGCGGTGTTTC
TGTTTTATCCACAGAATGCTGCAAAAGCATGCTAGCTTCCAGTATGATTCGTGTGACAGACTGACCTGTGAGTTCATGAGTGCCCTGGCAGTGATGACA
AGAAAGCTGTGTTGAGTGCACAGAAAAAGAAGAATCAGAGAGAACAGACACTTACAAACAAGATGAAGAAACTTCCTATCTTCGCCATGGGCTACAA
CAATGAGAGCCGACCTAGTGTCCACTTGAGGACAACTATAAATGATGACCCGTGGGGCTGAGAGACTGCTACAGTGTATTTAACAAGATTTCATCAGA
GACACTGTTTTTGGCCATTCAGGCCAACTCCCCTATAGCTGTAAAAGCTTTTGTACCTTACCTATATGCTATATTGTTAGATAATTTTAAGAGTTAAGAT
CACCAATCTTGACAAGTCTTTTCATATTCATTGTAATTGTTGTCAATTAACTAATCCTGTGGATCCTAATTTAGATAAGGAATTTGCTGTTTTGATTTTGT
TAAAGAGACCTCCTTATGTTTTGCTGCCTGTTAAAATTAGGAAATGATCCTTAGTTTAAAAAAATTCAGAAATACAAACTTAGAAAAGGTCAAATGAGC
AATTTTTAGATTTACTGCTTTAGTTGCAATTTTAACTTCAATATCTACCACAGCTTTGGATCAACAGCTGCATACTGATCATTTTGTTTATGATATGCATA
CGTATATTAGCAACTTATTGTAGATAAAAAATTAGAGGCAAAGGTTAATGTCTTAGAAGTAGTGGTCTCAACAATAAAACAGGATATAACATATTAAG



   

GCTACAAAGACAGAAATTTCAGGTATTAGAAGAATGTTGTCTTTACTCTGACAAGACTGGCTTAGTTCAAGATAACATAGACAAAGTTAGAGCTAGTTT
AAAAGAGAGAAAACAACAGAGAAAAACAAGAATTTTGGTATAAAAATTGGTTTTCTACTTCTCCTTGGGTCACTACCTTGCTTCCCACACTTTTGGGAC
CTTTCTTGGGTGTTCTGCTGCTTTTGTCTTTTGGCCCCTGGGCCTTTAAAAAATTAACCAGTTTTGTTAAGTCACAGATTGAAGCTGCTTTAAGTAAGCCA
GTTGCAGTCCACTACCATCAGCTAGATATCCGGGACTCAGATGAAGAAGATCCTCCTCCCACCTAGGCAGAAACAACGACTCGTCTCCAGTTTTCCACC
CTTGCTGCTAAGCAGAGTCCCCTTGGTTCCTCAGGCTTTAGAGACAATAGGGACAAAGAGGGGTGACCTCCAGCTCCTATTATGCTTGAGAGCCACAA
ATTGTGGTGTTACAATTGGCATAATTCCTACAGAGGCCTTACTGAGTCTGAGGTTGATAATTCTCCTACGAGAGCTGCACAAAACTCAGAATTGTGCAT
GCTGGTTCGTAATAAATACGAATCCAGTATGGGCCCAGCATGGGTGCAAACTAAGTATTGCAGGGGAAGGTCCATATAGACCATTTCTGAGTTCCTCG
AGAGACAAACCCGGTTAGGAAGAGGTTGGTATCTAATTTCAGTTACAATTTATAATTTTTTCAAAGGCTCTGCCTCACCTCCCCAAAAGATACCGAGAG
CCACAAGTGTGGGTTTGTGACAGCACCCACGGGAGGAATCGGGTCAATGTCCCCCCAGCCATGGTAATGCCCGCTCATCTAAAAATAAAAAGATTATT
TGATCACCTCAGTTAAGTGTGGCCTTATTAAATTTAATTCAGAAGGGGGAGATGTCAGAGACCATCCCGTGAGAAAGTGAGCCCTTCACAATCTCCTTA
ACAAATCAAGGGCCTTGTACTAAGAGCTGGTTATCACCCCCCTTCCTCCCTATTCCTTTCTTGGCACCTGAGGTTGTAAAAGCTGAATTATAGTCCCCTC
TTCCCTATCTCTTCCTGAGTTCCCACGCCATCCAAGGACATGAGTTACGCCTGAGCACAGCCTGACCCCCAAGGCTGTCAAGGAGGATCGATGTTCCAG
AGATAAGATCCAGAGTGCCCGCTGCCTGGCGCCTGACTTCGGCCCCCATGTCAGCAGATGCCCACTTCTTTGTTCTTTGTATAATTCTCCCTTGACCCCT
CCCATATTCCCCGCGATGTATGCTTTAAAAAGAAGGCACCTCAGCCTAATAAACGAGACCTTGATAGGTTGACATATCTACTTGGTCCTCCGACTTTCTT
TGTTTTACTCCCATTTCCTTCCAGGTTCACGGTCCTCCTCGCACCCACGAATAACTGAATCCCGCGGGACAGGATAGTGCCACTCTGAGGAAGCTTGTG
AAGACAAGTGTGCCTACCAATGACCTACTTCCAAATTCATTTAAAACAAACTTGTGGGGCATAATGGAACATGCCTTTAATCCCAGCACTTGGGAGGC
AGAGGCAGGCAGATTGCTGAGTTTGAGGCGAGCCTACAAAGTGAGTTCGAGGACAGTCAAAGCTACATAGTGAGACCCTGGGTGTGGAGGCAAACTT
TGTTTTGGGTTTTTTGTTTGTTTGTTTGTTTGTTTGTTTAAGCATCAGTCACCCTGGTTAGATCAGTAGTGGAAAACTAGGTCAAGAAAGATTAGGGGGC
TGGGGAGACGAATCAGTCAGTGAAGTACTTGCTGAACAAGCAAGAGGACCTGAGTTCAACCCTCAAACCTATGGGGGGTGGGGGAACAGGTGTGATA
ACATAGGCTTGTAGTCCCACTCCCTGGGAAATGGTATCGACAGGAGGATCCCTGGGTGGGGCTCACTGGCCAGCCAGCCTGACTACTTCAAAAATTCC
AGGCCAGGGCTGGGGGATGGAGAAGCTCTAGCTCAAAATTCAAGGTGAATGTCTCTTACACAATGATACCAGAAGTACGGCACACACACACACACAC
ACACACACACACACACACTCACTCACTCACACTAGATACACCCATACACAAAGACAATGGTGGATTGTTTGTCCCAAATTGCAACCCGCAAATCCCAT
ATCCAGAACTGGCCTGACCATGCCCATGACCCTGTGGCTAACCCCTGCAGCCCCGCCCGGGCACTTGTCTCCAAGCCTTCCTGGGTAAGAGGAATGGA
GGAAGAGGCGGGAACAGAGTGTTTAAAGGATCTGGGGGAAATTCTTGCACTTCAGGGTGTGGCCATCCACCAGCAGAAATCCTGTCATGGCGAGACTC
GGGCTGCTTCTCCTCCTGCTGCTGGCCCTGCCACCACACTTCTCCTCAGTGTCATGGCCAGACACTGCACAGGGCACCATGGCAAACTTGATCCTGACT
GCATTAGAAAAAGCCACCTTGTTCTTGGAGGACAGGCTGCCCACAATCAACCTGGATGGTGTGGTGGGCTTCCAAGTGCTGGAAGGTATGTGACCCTT
GCTCGCAGGTGGATGCTAAGAAAATGAGTTCGCCCAGAACCTGGGACCTCATGCCCTCCTGTTGGATAAGATGAGGACTCAGAGCTCTTCCTGGGTAT
GTGGTTCTCAGCCAGCTTTATCAAACTTTGTAGAATGAGAAGGGACTTAAGGCAATATGAGAAAGATTTGGAAATTATATTCTCAGAAGGAAAAGATT
CTTTTGACAGCCCTTTCCTGACAGGCTGAGAACACAGTGGGTAGAACTCTCTATGGGTCTTAAAGGAAAGTCACTCTCTTAAGGGTGGCTACAGACAAA
ACAGGAACCCTCCCCCAGATGGTACCCCTACCTGGTTTCCTCCTCTTCTGTCAAAGGCAGCTAAAGTTCCTGAGAAAAACAGCCAAGTGTTTGTTGGCT
TTGGGAGGCATAAGATCCTTAAGGAGTGGGCTGGAAACTGGCCAAGACACTGGAGACACAATGGTGTGCGTACATACACGTACACATGGGGTTTGCA
GTGAGGAGAAGCCCGATGCCAGAAGTGACAAAGATCCCACGCCTGATGTCCATCTGGGCATCTCCATGGAGACTCCCATCCCCCCCAGGCTGAGACTA
AGTGAAACAGAGATATAGAAAGCAGTGCCAAATTCCTCTAGACATTAAGAAGGATAAGCTAGGTGTGGTGATGTATGTTTGTATTCCCAGTGCTCAGA
TGGCAGAGGCAGGTGAACCATTGTGAGTTTGAGGCCAGCCTGGTCTACATAGTGAGTTCCAGAACAGCCAGGACTACATAGAGAGACCCTGGTTCAAA
AACAAAAACAAAAACAAAAACAAAAACAACAAATAAAGAATCCAAAACAGAAGCAAAGAAGGGAGAGGAGGAGGAAGAGGAGGGGAGAGACTAA
ATAATAGTCACAACTTTCTTAGAGCTGCCTTTTCTGTTAAGGCTGGCAGATACAATGCCAACCCAACCCCATACTGGTAAGAACCTATGAAGATATCTT
TTTTATTGGTGTTTTTGCTTTTGTTTTTCTGAGACAGGTTTTCTCTGTGTAGCTCTGGCTGTCCTGGAACTCTGTAGACTAGGATGACCTCAAACTCAGAG
ATCCACCTGTCTCTGCCTCCCAAGTGCTGCGATTAAAGGTGTGTGCTTCCATTACCCAACAAGATATGTTAAGTGGTAGATGAATAAGCATTGGCCAAA
TTCATAAGAACAAATTCATGCTTCCACATATCCCTCCCTACTTATCCCTCAAAGACTGCTGTCTGCCAAGTTAATACAAAAAGCTGGACTTCATGTAGTG
CTTTCTTTGTACAATAGAAAATGTTAAGGCTCTACACATTAGCTCATTTAATCCCTAAACACTCCCCTGCCCAAGAAAGAATACTTTATGGTGATGAAG
GAAGAGAAATTAAATGACTTTTTCTGACCAGTTGATAAAAATCTCATAGAGAATCCAGACTTCAACCCAAGCCCAGTCCTAGAATAATTTCTCAGCCAG
AGCCACAGTCCAGATCAGCTTTATAGAAGCCTTATTCCACTCTGGGCCATGACAAAACCTCAAGTGTTTTCCCTGCTTGTGTGCTTGGTCAGATGTTGGA
ATGAATGACTTCCAACCTCCCCTTTCAGTGCAACTCCGAGGAGTTCAGGAAAAATGGGCTCACAAGCCCTTGCTGCAGCCTCTCAGCATGCGCGCTGGA
CAGATGGCCAACACACTGTCTGCTCTCCTCCAAAAATCCATCTTCTACCTCAAGCAGAGTGACCCCACGTACCTAAGAGGTAAGGGCAGGGTGGGGCT
ATCACATCAAAGGCAGCATCCTGGGTGCTCACCGGAATCCCGAGGTATCAACACTTCCTGAAGCAAGGCAGGGTCCACACAGCCCACATCAGTCTTCA
GGAAGGCACAGGTGACCCACTTCCTGGTTTCAATCCAGATTTCCCATCCTAGACCAGACAAACAGTGGCATGCCTCCGTGGTGAGAGTATTGAAAAGG
TCTTTATCACTTTGCACAGAGAGCCTTATGCATACCACTCTGTATCTTGTATCAAAAAAGTCCATCACCTTGCCCCCCTTTAAAGATCCCACAGAGATTT
CCAAGCCTATAAATCAAACTCATATGTTCTTGGTGGGGATGGGGGCATGTCTAACTCTAGTGCCTATTGTGTGTCACCTTTCCTGGGGAGACATGAATG
TCTATCTACCCCATATAGGGGAATGATGACAGGCCAAAATAATGATAATGAACCAGTGAGTTTATCAGGGTTACTCACTCACAGGAGTATGGAGGACT
CGAGGACAGCTACATCATTGAAATCCAGCGCAGTATGGATGATGGCTTTTACAAGCTGGAGCTCTTACCATCTAGAGGTCTAGATCACACTCATTTTCT
CCACTGAGAAATGAATTAAAAGGCAGGGAAGCGCTGGAGCACAACAGGTAGCAGCAGAGAAAACCTCAGGCAGCAGAATCAACAGCCTAAGCATGA
ATAGGTGCACACAGCAAGGTACACAGAGGCATGGCCCCTTTGCTGGGGGGGGGGGGCTCCTGGAGGGATGGGGGATTTAAGGGTGAGCTGGAATGAG
TCTCTTTCCCTTAATCTAGGATTGATCAATCTAGATGAAGAAAGGAAAGCTGAGAGTCCCAGAGCTTTGTGTAGGCTTAGATTTTTCAAAACCTACTTTT
AATAAGGATTCTTAAATGCTTTAGCCTCCCTTCTAGACAACCACCCACCAGAGATGGTGGAAAGGAAAGGTAAACAGGGCCAAGGAGGATGTGGACCT
GTTTAGTTCTTTGGAGCAAATCACTCTGCATTGTCAGGATATCAGCAGCTCAATTCACATAAATCAGCAGCAGCAGCAGCAGCTTCATCCACTCCCAGA
CACCATTCATAACCCTTAAGCACTACACCAGCCTCTCCAGAAGCCCCTGACTGGCATCACAAGAACTCCACTGCACACCCCCACTCAACAAGCCTGGG
GTCTTTTATCAACACCTCACACTTCCAAGCGATGCTGTGGATCAAGGCAAAGCCTGTCTGTCAATCCTTGCTATTGATGGGGGAAATATGCCTTCCCTG
GGAAGTGAGAGGCTTTGTGCATTTCAGGGTCATAACAGCTTCCCTTTAAATATATTTTAAAATCATGTGTATGAGTATTTTATGTGTGTGTGTGTATGTG
TGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAACTACATGCGTGCCTGGTGTCTGGGGACTGTGTATTTAGGCA
TATCCTATACCTTTTTGATTAGGAGAGATGTTTTAGAAGAGGTTACCAAGGACTAGTAGAGATGAGGCTTAGTTGTAGAGTGTTTGCTAATGCACACAA
AGTCCTGAGTTCCCACCCAGCAATGTATAAATCAGCCTTGGTGGTCCATGCCCATAATCTCAGCACTTACTGAGGCGGAAGCAAGAAGATTAGGAGTT
CGAGGTCATCCTATATAGTGAGTTTGGGGCCAACCTGGGCTACATGAGACCTGACAGAAAAAGGGTAACTGGTGTGAGTCAAATGTTGTGCTCAATGC
AGGGAAACTTGGAAACAGCTTCCACCTGTTGAGGCCTTAGGTCTCAGGGAAGGTGTCCTGCTAGTTCTATGCCAGTTTAACAAAAGCTAGAGTCGTTTG
GGAAGAGGGATGTGACCCGGAGAAACGCCTCCACTTGATTTGCATGTAGGAGAATGTGCAGTGGTTTCCCTTGACTGGTGTAGGAGGACCCCTCTCAC
TGTGGGTGGTATCACTTCTGGGGGAGTGGTCCTGGGTACTCTAAACAAGCACTCCTCCACAGCCTCTGCAGCAGCTCCTGCCTCCACAGCCTCTGCATC
AGCTCCTGCCTCCACTCTCCTGCCCTGTTTGAGTTGCTGCCCTGTCCTGTCTTCCCTCAGTGGTGGAGTGTGACCTGAGAGTTTTAAGCTGGCATAAACC
CTTTTGTACCTCAAGTTGCCTTGGGCATTGTGTCTTCTCACAGCAGCAGAAACTCCAACTAGGACAGAGGAGCATGCACTTTCTGGGCTGGGATAATCC
GCAGTGCTGTAGCTCTTAGTCCCTGAGCACTCGGGACACTGGCTACCTCTCCTTCTCTGCAGAGTTCCAGCCAAGCATTCAGCCTGGGTTTTGGAAGTTG
CCCAATGACTGGACACGCACCAATGCCTCCCTAGTCTACCCCTGGCTGGAACCCCTGGACTCTTTCTCAGAGGAAAGCAGCGATGTGTGCCTGGTGCAA
CTACTAGGAACAGGGTGGGTCCCCCACCATCCCAGTACCTGAAACCCCCATAGTGTCCCCTTGGCCACAAGCAGAGCCTTTAGCAAATGCAGATGAAT
GTGCACAGACCCTCAGAAGCCCTCTCCCACCCTACTCCACAGACTCCAGGTCTCACTTTCCCTGAACCATAGTGTTTGACCTCCTCCCCAAAGTGGCTTT
CTCTGAGCCCCTCTGCACAGGACAAAACCTCAGTCCTTGCCAGTTCTTTCAGGGCCCCATGCACCTCCCACCCAGTCTCTGGGGACTCTTTACAGACTCC
ATGGATCCAGGAAGACAATACCAAACATAGTCTTACTCCCTATTTCCTTCCGTAGCCAATGGGCTTGCAGCAAGGTCTAGGGCACTTTAGTGCAGGGGG
CAGGACAGGAATGGGGCACTATCTTCTCAGCCTCCTTCAGAGAAGGTGCCAAGCCACAGGTGACTCACAGAGGGGCTGCACTCTAGATGGTAACCTAC



   

ATTACCATATAGGGTATGAGCAAGTGTATTGAGTCCAGACCACACTCCCTGAGTTGCTGGGTTTGAATGGTCCTTTATTTAGGAGACTGATAAGAAAGA
TATTTGGGGACTCGATGGAGCAAAAGCAAGTCAGACACTGGTGGCTACCCAAGCCCAGGACAGTTCAGCATCGTCTCCTCTGAGCTAGATCAAGACCA
GACACAGCCAGTCATGGTGTCATATGATCTCATAACCTGAAGTCCCAGCACTCAAGGAGGCAAAGACAGGACGGCCAGGCTACAAAATGAGACCTTG
TCTGAAAACGAAGTAAAGCCTGCAACATCTGTTTTATTTGTCAACCCTCGTGCTCAGCCCAGAACCCTCACCCTAACAATCACTGAGGAAAACACAGGT
GCCCAGCCCAGGGTGGGGTGGACAGGAAGCATTGTCCTCATCAGTCTGGGTTGTCTCCTCCCAGGACAGACAGCAGCCAGCCTTGCAGGCTCTCCAAC
TTCTGCAGAACCCTTATGACCAAGGCCGGCTGCTCAGGCTACAGCCTCTCCCATCAGCTGCTCTTCTTCCTCTGGGCCAGAATGGTAAGTGCTGTGCAG
AGAAAGAAAGCTGATTCTCGACTCCACTTCTCCCACCGCATGGTGTGGTGACCCTGTGCAGCCATGCTTCCCAGCAGCACTTGGAGCTGCCTTCTGAGT
CCTTGCGGGGGTGGGAGTGGGGGTTAATATTTGCAGAGCACCACCCAGTGTTTGTTCTCATGCCAGGCATCACCTAGCCACATTGCTCACCAAACAAAA
CGCCCTCTAGTCTAAGCCCTGCCACTAGTGTCCAACCTATGAATGCAGCACAACACAAAACTGTAATCCTACTTAAAACATTATAAAGCTTTCTGAGAC
TCATTTGTAACTCCTGTGAGGATGACAGCAGCTCAGAATGTCAAAAGATCAGATACACTTGTGTGGCCTTCCCTTTCTGGAAAAAGACTCTGAAGCTCA
GAAAGGCTAATGAGTGAGCCACGGTCACTCGGCTCTTAGCCAACCAAGCCAAGCCAGAGTGTGAGCTGACTCCAGTGACCTGCAAAGTGGGTGTGAAT
GGGGAAGGAGAGACCTTCCTCCCAACACAGCCCTTTCAAGACCTGCTCAGAGCTACAGGCCTTCCCGACTGAGCACGTGTCTCCCACACACCTTCATAT
CTCCTGTTGTCTATCCCCCAGCAAGGGTGCACGGAGGGACTGTTCCTCCAGAGCCAACACTACATGGACATCTTCTGTGCCAATATGATGGAACTGAAC
CACAGAGCTGAGGCCGTTGGATACGCTTACCCCACCCAAGACCTCTTCATGGAAAACAGTGAGCCTGGCCTTCTGCCCGCAGCATAGAGTAGAGAGGT
TTTGACAAAGGGGTTGCATGCACACACCTGGGATTGCTAAATTAAGCAAGTAAACACAGAAGCTATAGGGCTGGGGAATAGCTTAGTCAGCAAAGAG
CTTGTTTCACAAGCATGAGGACATGAGTTCGATCCCCAGCACTCCTGTGAAAAGGCCACGTAGGATGACACATGGCACACCTTGTAATCCTAGAGCAG
AAGAGGCAGAGACAGGTGGATCCTGGGGGAATTGGGGGGGGGGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGGAGGCAGGGAGGGACAGGTAGATCTTAGGGGCATGGGGGGA
GGCAGGGAGGGACAGGTGGATCCTAGGGGCAAGGGAAGGCAGAGACAGGTGGATCTTCTGGACTTGGTCACCAGCCAGTTTAAGTGAATGGGTAAAT
CCAAGGTCCCTCCAAGAAACCCTGTCTTGAAAAACAGGGTAAGGCTGGCTAGATGGTTCAGGGAGTGAAAAAACATGCTCAATTTTAAGCCCTTGAGA
CCCACGTGGTGGATGGAGAGAAGCAGCTCCCACAAGTTGTCCTCTGATCTCTACACACATAACATGGCATGCACACAGTAAGAAAATAAATAATGCAA
TACAAAATAAGATGGGCAGTTCTTTAGGACTGATGCCGCAGTTAACTTCTGACTGCCGTGTACACCTGCACACGTTGCTTATTAGGGACTTAAATGCAA
CTGGCCATTATGTGTCTACTTGCCACAGTGACTGATCTTTGTCCACTAAGTTCATCAAGAACAGGAAGAGTTCTGGATAGACTGATCAGCTGGCACACA
GACACCACCCGTTTCACCCCCCCCCCAGCCAAGATCTTGGAAATAAATAGAAAGGCAGCCCTGGGGTGGCTGCTTGGTTGCCGGGACATCCAAACGCC
CCACCAAGCCTGACTCCAGCAACTCTGTGATAGCACAGGAGAGACAGGACCAGGGCCTGGGAGCCTCTGGTGGCCAAGAGAACCCAAGCCTTGTAAT
CCTTGCAGAGGAGGCAGAGACAGACAAGTCCCTAAGTGTCCCCATTGTGTGGTAGGCCAGGGACACAGGAAGAGGTGGAAGCAGGCCAACAGAGATG
CCTTGGTGTGTTTGCAGTTATGTTCTGTGGTATGGCTGGCTTCTCTGACTTCTACAAGCTGCGCTGGCTGGAGGCCATTCTCAGCTGGCAGAACCCCCAG
GTGGGATGCTTCGGGAGGCCTGGTGAGTTGCCTGTCTGCCCCAGCTGGGAGCATTGTTTGGTGGGGGTCCCAGTTTCTGGGTCACTCAAGAAGAAGGAT
ATCCTAGCACTGAGAACTGGTGATTTAAAACAAGCAAGCACTCACATGGGTCTAGAAGGAATTGGCATTCTGAGAGCCTAATTCAGCCAGTGGGAAGC
CATCTGTGGGAAGACTTAAACTTGCTGCACTTGTGTTAACAAATCCATTTCTTCAGCATTCCCTGAGCATCTGTGAATGT 

 
Selection Cassette: LacZ/Neo 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTA
ACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGA
AACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTC
TGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGT
GTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAA
CAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAA
AACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACG
TCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATC
GCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTT
CCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCG
CCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT
GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTA
CGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCG
TGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGA
AGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCG
GTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTC
TATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCT
GCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGC
AGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCC
TGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGC
GTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTA
TCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGC
GCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAA
TACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGG
GTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTAT
GAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCA
TCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTG
CCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGT
GCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCG
TCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCA
CAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGAC
CCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTG
ATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATG
GCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTG
GCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGT
CTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGC
GACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGG
CAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTT
TTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCT
GTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCA



   

CAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATG
TTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCG
CCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC
GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCC
GGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGC
GGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA
TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTT
GTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCG
TCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCT
ATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATT
CGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTC
GGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC 

 
Targeted Locus: 
CCAGAGGGTCCTTTGGGTAAAGATATGAAGGTGAAGCCTAGATTGTGTTGAAGACCCCAAAATGTTAGAGATGCCAGAGTCATAGGATAGGGAACTA
AACCCCTGGTCTGTAATCAAGCCCCAATTAAATATTCTCTTTTATAAGAGTTGACATGTCATGTGTCTCTTCACAGTAATAAAACAGTGACTAAAAGAC
GCCCCCTTTCCTCATTGGCTGAGGGATCGGGAAGATACAATCTGGGTCTTGTTTTTCCCTCTGACACATTTGTCTTCTTATCATTGCTTTTTCTTCAACAA
AAATGTATGGGTTCATCTCTGGTTTACGTCCACTTTATCCTAGAGCTTATCAAGCACACACTCTGATCATGTCTGCAGATCATTAGGCAGCCTTGGCTGG
TAGCAGTTTTCCACTCTAAACATCTAGTTTTGGGGGTAGTAGTTAAACTAAAATTTTGGATGATAGTAGCTAGCAGGGGTCCAATGCTTTCTGTTTATCC
ATAATAGAGCCTAAGCCACTTTTATTTTTTTAAATGAACCATTAGATTTTATTTCTTAGATTCTTTACCACTGACCCAGCACCTTTTTTTATGTTTTTAACT
TTTGGGTCAGGATGACCAAGTTGCTCTGGCTAGCCTTGAACTCACTCTACTTTCTAAGCTGGTCTCAGTTTTGCAGTGGTCTTCCTTCCTTACCCTCCTAA
GAACTGTGATGACAAGCATGTTCCACCACACCCAGCTTTGTGTCTCACGTTTCTACTAGTCCGGGTTTCTACTGCTGTGAAGAGGCACCATGACCATGG
CAACTCTTACAAAGGAAAACATTTCACTGGGGCTGGCTTACAAGACCATAGCTTTAGTCCATTATTGTTATGGAGAGAATCATGGCAGCACACAGGCA
AACATGGTGCTGGAGAAGGAGCTGAGAGTTCTACATCTTGAATCTCAGGCAGCAGAAGGAGACTACTAGGCCTGATATATAAGACCTCAAAGCCTGCC
TCCACAGTGACACACTCCTCTAACAAGGCCACACCTTCTAATAGCGACACTCCCTATGGACCAAGCATCCAAACACAGGAACCCGTGGGGGTCATTCC
TAGTCCAACCACCACACCTTCATGACTTGAATGCTGTTTCTACTGGTTAAGTGCCATGTCAGAGACCATCCCGTGAGAAAGTGAGCCCTTCACAATCTC
CTTAACAAATCAAGGGCCTTGTACTAAGAGCTGGTTATCACCCCCCTTCCTCCCTATTCCTTTCTTGGCACCTGAGGTTGTAAAAGCTGAATTATAGTCC
CCTCTTCCCTATCTCTTCCTGAGTTCCCATGCCATCCAAGGACATGAGTTACGCCTGAGCACAGCCTGACCCCCAAGGCTGTCAAGGAGGATCGATGTT
CCAGAGATAAGATCCAGAGTGCCCGCTGCCTGGCGCCTGACTTCGGCCCCCATGTCAGCAGATGCCCACTTCTTTGTTCTTTGTATAATTCTCCCTTGAC
CCCTCCCATATTCCCCGAGATGTATGCTTTAAAAAGAAGGCACCTCAGCCTAATAAACGAGACCTCGATAGGTACCCTCCCTGGTATCCTACTTTTCTTT
CTTTTATTCCCATTTCCTTCCAGGTTCGCGGTCCCCCTCGCACCCACGAATAACTGAATCCCGCGGGACGGGATAAGTGTTGCCCGACGTGAGGGCGAG
GTCCGGATCGTAATTCCTAATCAGTGGAGGTTCCAGAGAAGTTCGTCGCGACCCCAAGAATTTAAAAGTAGTGAAGGACACCTTCCACTGCTCACGGA
AGAGCGAGAAGTCCTTGGTGAGTTGAGTCATCTCCACTTCAGGTTATGGGACATAAGCTATCTAAAGAGGCAGCCTTCATCAAAGGTTTAAAGATAGC
TCTCAGAGAAAGAAGAGTACGAGTTAAAAAACAAGATTAGATAGACTTTTTATTTTCATAGACCAGGTATGTCCATGGTTTATTATAGATGAAGCAGA
GATACGTTGTAAAAAATGGTGAAAGGTAGGTAGAGATTTAGATGATAAACTAGCTAATGAGGGTCCCGATGTGGTCCCTGCAACTGTCTTTTCTGTCCC
GATGCAGTCCCTACAACTGTTTTTTCTTATTGAAAAGTAACTATCAAAAGCAGCCATTGTACCTCCTCTCCCTTCTCTGGAAGTATTCCCAGAAGAAGGA
GATAAGGAAGTAGACTCTGAACATGAGAGAAAGAAAATAAGTTTTAGAAAAGTAGTTATCCCCTGTTTGAGATCTTTTAGCAAAAAAGAGAAAAATG
AAAATAAGCTATTTCAGAGCTCTCCTGGAGACAGAGGGAAAGCAGGAGACGTCCCGTTTTCTCTCTGCCTCCTATAGAGATATTCTTAGCTCTGGTTAA
AATATCTGTGTCCCTTTGAGACACCAAGTTCTATTCCCTGTCTGTCTATTGTCTGTTTTTGATGCATCAAAACAAATTGTCCATATGTCTGTCATGTTTGT
TTTTGTTATGTTGTTTAAATGATTATTGTTCTGTGTTTCATGTTGAAAAATATAAATGGTTAAAACTTGTTTAAAAAG:CAGTTTC:AAAATTACACAGCA
CAAGTTGATAAGTTAGCTACACTGTGGCTGGGAGCCAAGTACAGCTGAAAAAGCCTTGCTGAGGGCCCTATTGCAAACGGAGCTCTTAAAGGGGCAGG
CAGCCTTTTGCTTGTAACAGAAATTTAGCTTAAAATTGGGAACTCAAGGTTAGAATCTTTCTAAACAACTTGAACAAACACAAG:AA:AACAGGTCTTTA
AGGATACTTCAACATA:GAGATAGTCTTTGAGCCAAGACTCTGGCAGAGTGTTTAGATTAAAAAAGGTTTGCATTTGGGTTAAGGCTGAGCTCGGAGGG
GAGCAGCCTCAGCGCGGCTCGTATGGCACTTCTTAGAGCCTTATTACAGACCTAGCCAGATGTTGTTCTAAACATACCATCATATAAAGTAAAATTGAT
AATCATTATCCTAAGATAGTTTAAAAAATTATTTCATGCATGCTTGTATATCTTCTAAAAATTCATGCATGCACGCATCCCATTTACTGTGTTTAAAAAA
TAGCCTTTATATGAGAGAAAAGTATATGTGATTTAAATCACATGATTATTCTTTTGAGTTTCCTCCTGTTTCAGCACAGATAATTAAATTGTGTGCTAAA
GATGGTGTTTAAAAATGTTGAACAATCAAACTTTAAGTTGTATATTAATAGTCAATATTAATTCTCTAGCTTGCAATTGCTTATGCAACTTATAAGAAAA
AAATACTGTTCCTTTAAGAAGACTGTTTTTAGACAGTTAAGGAATTATCCTAGGTTGCCTGGAAAAGACCCCCAGGATTTGCTTTTGTGTTATAGAGGTT
TACATAAAGCTTTAGCTGATAAGGATTACAGAGAGCTCCTGAAAAGATACAAACTCAGGATCCTTATAATTATTTGGGTTTTAGACTTACTGATCAAAC
TTGTTTTCCCTAGAAGATAGTTATTTACAGAGACAACTTAAAGACTTTCTCTTATTTCTGATTAATAAATATATAAATTATACACATGTGACTATAATAA
CTTTTCAAACATTCTAGTTACAATCTCTCTTCAAGAGAAACAATTGAAAGTGTAATTAGTAACTGTCCATGTTATATTAAAACCGACTATAACAGTCCA
GTATTTAAGTGGTTTTGTCAAAAATTTTTTAATTCTCAAAGACAAGGTATTATAAAACTTTAAAACTCTATCTTCTTAAAAACAAAAAAGGGGAAAAAT
TATACCCCCTGTACATTATTTAAATCATACTTTTATTATTAAGAGTTTTAAATTTTAGATGTCTAAGAACTTAATAAATGCCTCATAATATCTTAAAACT
AGACATAATCATGTCTAGGTTAGATGAAAAGGACCCACTCATTGACACATGGCATGAGCCTAAACAGAAGGTTATTATGGGGAAAAGGGGGCGGTGTT
TCTGTTTTATCCACAGAATGCTGCAAAAGCATGCTAGCTTCCAGTATGATTCGTGTGACAGACTGACCTGTGAGTTCATGAGTGCCCTGGCAGTGATGA
CAAGAAAGCTGTGTTGAGTGCACAGAAAAAGAAGAATCAGAGAGAACAGACACTTACAAACAAGATGAAGAAACTTCCTATCTTCGCCATGGGCTAC
AACAATGAGAGCCGACCTAGTGTCCACTTGAGGACAACTATAAATGATGACCCGTGGGGCTGAGAGACTGCTACAGTGTATTTAACAAGATTTCATCA
GAGACACTGTTTTTGGCCATTCAGGCCAACTCCCCTATAGCTGTAAAAGCTTTTGTACCTTACCTATATGCTATATTGTTAGATAATTTTAAGAGTTAAG
ATCACCAATCTTGACAAGTCTTTTCATATTCATTGTAATTGTTGTCAATTAACTAATCCTGTGGATCCTAATTTAGATAAGGAATTTGCTGTTTTGATTTT
GTTAAAGAGACCTCCTTATGTTTTGCTGCCTGTTAAAATTAGGAAATGATCCTTAGTTTAAAAAAATTCAGAAATACAAACTTAGAAAAGGTCAAATGA
GCAATTTTTAGATTTACTGCTTTAGTTGCAATTTTAACTTCAATATCTACCACAGCTTTGGATCAACAGCTGCATACTGATCATTTTGTTTATGATATGCA
TACGTATATTAGCAACTTATTGTAGATAAAAAATTAGAGGCAAAGGTTAATGTCTTAGAAGTAGTGGTCTCAACAATAAAACAGGATATAACATATTA
AGGCTACAAAGACAGAAATTTCAGGTATTAGAAGAATGTTGTCTTTACTCTGACAAGACTGGCTTAGTTCAAGATAACATAGACAAAGTTAGAGCTAG
TTTAAAAGAGAGAAAACAACAGAGAAAAACAAGAATTTTGGTATAAAAATTGGTTTTCTACTTCTCCTTGGGTCACTACCTTGCTTCCCACACTTTTGG
GACCTTTCTTGGGTGTTCTGCTGCTTTTGTCTTTTGGCCCCTGGGCCTTTAAAAAATTAACCAGTTTTGTTAAGTCACAGATTGAAGCTGCTTTAAGTAA
GCCAGTTGCAGTCCACTACCATCAGCTAGATATCCGGGACTCAGATGAAGAAGATCCTCCTCCCACCTAGGCAGAAACAACGACTCGTCTCCAGTTTTC
CACCCTTGCTGCTAAGCAGAGTCCCCTTGGTTCCTCAGGCTTTAGAGACAATAGGGACAAAGAGGGGTGACCTCCAGCTCCTATTATGCTTGAGAGCCA
CAAATTGTGGTGTTACAATTGGCATAATTCCTACAGAGGCCTTACTGAGTCTGAGGTTGATAATTCTCCTACGAGAGCTGCACAAAACTCAGAATTGTG
CATGCTGGTTCGTAATAAATACGAATCCAGTATGGGCCCAGCATGGGTGCAAACTAAGTATTGCAGGGGAAGGTCCATATAGACCATTTCTGAGTTCCT
CGAGAGACAAACCCGGTTAGGAAGAGGTTGGTATCTAATTTCAGTTACAATTTATAATTTTTTCAAAGGCTCTGCCTCACCTCCCCAAAAGATACCGAG
AGCCACAAGTGTGGGTTTGTGACAGCACCCACGGGAGGAATCGGGTCAATGTCCCCCCAGCCATGGTAATGCCCGCTCATCTAAAAATAAAAAGATTA
TTTGATCACCTCAGTTAAGTGTGGCCTTATTAAATTTAATTCAGAAGGGGGAGATGTCAGAGACCATCCCGTGAGAAAGTGAGCCCTTCACAATCTCCT



   

TAACAAATCAAGGGCCTTGTACTAAGAGCTGGTTATCACCCCCCTTCCTCCCTATTCCTTTCTTGGCACCTGAGGTTGTAAAAGCTGAATTATAGTCCCC
TCTTCCCTATCTCTTCCTGAGTTCCCACGCCATCCAAGGACATGAGTTACGCCTGAGCACAGCCTGACCCCCAAGGCTGTCAAGGAGGATCGATGTTCC
AGAGATAAGATCCAGAGTGCCCGCTGCCTGGCGCCTGACTTCGGCCCCCATGTCAGCAGATGCCCACTTCTTTGTTCTTTGTATAATTCTCCCTTGACCC
CTCCCATATTCCCCGCGATGTATGCTTTAAAAAGAAGGCACCTCAGCCTAATAAACGAGACCTTGATAGGTTGACATATCTACTTGGTCCTCCGACTTT
CTTTGTTTTACTCCCATTTCCTTCCAGGTTCACGGTCCTCCTCGCACCCACGAATAACTGAATCCCGCGGGACAGGATAGTGCCACTCTGAGGAAGCTTG
TGAAGACAAGTGTGCCTACCAATGACCTACTTCCAAATTCATTTAAAACAAACTTGTGGGGCATAATGGAACATGCCTTTAATCCCAGCACTTGGGAGG
CAGAGGCAGGCAGATTGCTGAGTTTGAGGCGAGCCTACAAAGTGAGTTCGAGGACAGTCAAAGCTACATAGTGAGACCCTGGGTGTGGAGGCAAACT
TTGTTTTGGGTTTTTTGTTTGTTTGTTTGTTTGTTTGTTTAAGCATCAGTCACCCTGGTTAGATCAGTAGTGGAAAACTAGGTCAAGAAAGATTAGGGGG
CTGGGGAGACGAATCAGTCAGTGAAGTACTTGCTGAACAAGCAAGAGGACCTGAGTTCAACCCTCAAACCTATGGGGGGTGGGGGAACAGGTGTGAT
AACATAGGCTTGTAGTCCCACTCCCTGGGAAATGGTATCGACAGGAGGATCCCTGGGTGGGGCTCACTGGCCAGCCAGCCTGACTACTTCAAAAATTC
CAGGCCAGGGCTGGGGGATGGAGAAGCTCTAGCTCAAAATTCAAGGTGAATGTCTCTTACACAATGATACCAGAAGTACGGCACACACACACACACA
CACACACACACACACACACTCACTCACTCACACTAGATACACCCATACACAAAGACAATGGTGGATTGTTTGTCCCAAATTGCAACCCGCAAATCCCA
TATCCAGAACTGGCCTGACCATGCCCATGACCCTGTGGCTAACCCCTGCAGCCCCGCCCGGGCACTTGTCTCCAAGCCTTCCTGGGTAAGAGGAATGGA
GGAAGAGGCGGGAACAGAGTGTTTAAAGGATCTGGGGGAAATTCTTGCACTTCAGGGTGTGGCCATCCACCAGCAGACGCTCTAGAGGCCATAGCGG
CCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGC
CGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCT
GTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCT
TGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATAC
ACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGA
AGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCC
CCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGA
AAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACA
GTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATA
CTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCA
CGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGG
CGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAA
ACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGC
TGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCG
GCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGAT
GAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGT
TGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACG
GCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTG
ATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGAT
GAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGT
GCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAAT
CTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGAC
CAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATG
GGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTG
ATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTT
GCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGA
ATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCC
ACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACC
GCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCA
TCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGA
TAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACG
CCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACG
ACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGT
TGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCG
CAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAAC
GGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGAT
GGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCC
CGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCC
GTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTA
CTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCC
AACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTA
ATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGA
GCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATT
GGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCT
GCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACA
GACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGC
TATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGC
TTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTG
GACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATG
CCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGG
CTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCT
ATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAG
GGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCAGGGTCCACACAGCCCACATCAGTCTTCAGGAAGGCACAGGTGACCC
ACTTCCTGGTTTCAATCCAGATTTCCCATCCTAGACCAGACAAACAGTGGCATGCCTCCGTGGTGAGAGTATTGAAAAGGTCTTTATCACTTTGCACAG
AGAGCCTTATGCATACCACTCTGTATCTTGTATCAAAAAAGTCCATCACCTTGCCCCCCTTTAAAGATCCCACAGAGATTTCCAAGCCTATAAATCAAA
CTCATATGTTCTTGGTGGGGATGGGGGCATGTCTAACTCTAGTGCCTATTGTGTGTCACCTTTCCTGGGGAGACATGAATGTCTATCTACCCCATATAGG
GGAATGATGACAGGCCAAAATAATGATAATGAACCAGTGAGTTTATCAGGGTTACTCACTCACAGGAGTATGGAGGACTCGAGGACAGCTACATCATT
GAAATCCAGCGCAGTATGGATGATGGCTTTTACAAGCTGGAGCTCTTACCATCTAGAGGTCTAGATCACACTCATTTTCTCCACTGAGAAATGAATTAA
AAGGCAGGGAAGCGCTGGAGCACAACAGGTAGCAGCAGAGAAAACCTCAGGCAGCAGAATCAACAGCCTAAGCATGAATAGGTGCACACAGCAAGG



   

TACACAGAGGCATGGCCCCTTTGCTGGGGGGGGGGGGCTCCTGGAGGGATGGGGGATTTAAGGGTGAGCTGGAATGAGTCTCTTTCCCTTAATCTAGG
ATTGATCAATCTAGATGAAGAAAGGAAAGCTGAGAGTCCCAGAGCTTTGTGTAGGCTTAGATTTTTCAAAACCTACTTTTAATAAGGATTCTTAAATGC
TTTAGCCTCCCTTCTAGACAACCACCCACCAGAGATGGTGGAAAGGAAAGGTAAACAGGGCCAAGGAGGATGTGGACCTGTTTAGTTCTTTGGAGCAA
ATCACTCTGCATTGTCAGGATATCAGCAGCTCAATTCACATAAATCAGCAGCAGCAGCAGCAGCTTCATCCACTCCCAGACACCATTCATAACCCTTAA
GCACTACACCAGCCTCTCCAGAAGCCCCTGACTGGCATCACAAGAACTCCACTGCACACCCCCACTCAACAAGCCTGGGGTCTTTTATCAACACCTCAC
ACTTCCAAGCGATGCTGTGGATCAAGGCAAAGCCTGTCTGTCAATCCTTGCTATTGATGGGGGAAATATGCCTTCCCTGGGAAGTGAGAGGCTTTGTGC
ATTTCAGGGTCATAACAGCTTCCCTTTAAATATATTTTAAAATCATGTGTATGAGTATTTTATGTGTGTGTGTGTATGTGTGTGTGTGTGTGTGTGTGTGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAACTACATGCGTGCCTGGTGTCTGGGGACTGTGTATTTAGGCATATCCTATACCTTTTTGATTAG
GAGAGATGTTTTAGAAGAGGTTACCAAGGACTAGTAGAGATGAGGCTTAGTTGTAGAGTGTTTGCTAATGCACACAAAGTCCTGAGTTCCCACCCAGC
AATGTATAAATCAGCCTTGGTGGTCCATGCCCATAATCTCAGCACTTACTGAGGCGGAAGCAAGAAGATTAGGAGTTCGAGGTCATCCTATATAGTGA
GTTTGGGGCCAACCTGGGCTACATGAGACCTGACAGAAAAAGGGTAACTGGTGTGAGTCAAATGTTGTGCTCAATGCAGGGAAACTTGGAAACAGCTT
CCACCTGTTGAGGCCTTAGGTCTCAGGGAAGGTGTCCTGCTAGTTCTATGCCAGTTTAACAAAAGCTAGAGTCGTTTGGGAAGAGGGATGTGACCCGG
AGAAACGCCTCCACTTGATTTGCATGTAGGAGAATGTGCAGTGGTTTCCCTTGACTGGTGTAGGAGGACCCCTCTCACTGTGGGTGGTATCACTTCTGG
GGGAGTGGTCCTGGGTACTCTAAACAAGCACTCCTCCACAGCCTCTGCAGCAGCTCCTGCCTCCACAGCCTCTGCATCAGCTCCTGCCTCCACTCTCCT
GCCCTGTTTGAGTTGCTGCCCTGTCCTGTCTTCCCTCAGTGGTGGAGTGTGACCTGAGAGTTTTAAGCTGGCATAAACCCTTTTGTACCTCAAGTTGCCT
TGGGCATTGTGTCTTCTCACAGCAGCAGAAACTCCAACTAGGACAGAGGAGCATGCACTTTCTGGGCTGGGATAATCCGCAGTGCTGTAGCTCTTAGTC
CCTGAGCACTCGGGACACTGGCTACCTCTCCTTCTCTGCAGAGTTCCAGCCAAGCATTCAGCCTGGGTTTTGGAAGTTGCCCAATGACTGGACACGCAC
CAATGCCTCCCTAGTCTACCCCTGGCTGGAACCCCTGGACTCTTTCTCAGAGGAAAGCAGCGATGTGTGCCTGGTGCAACTACTAGGAACAGGGTGGG
TCCCCCACCATCCCAGTACCTGAAACCCCCATAGTGTCCCCTTGGCCACAAGCAGAGCCTTTAGCAAATGCAGATGAATGTGCACAGACCCTCAGAAG
CCCTCTCCCACCCTACTCCACAGACTCCAGGTCTCACTTTCCCTGAACCATAGTGTTTGACCTCCTCCCCAAAGTGGCTTTCTCTGAGCCCCTCTGCACA
GGACAAAACCTCAGTCCTTGCCAGTTCTTTCAGGGCCCCATGCACCTCCCACCCAGTCTCTGGGGACTCTTTACAGACTCCATGGATCCAGGAAGACAA
TACCAAACATAGTCTTACTCCCTATTTCCTTCCGTAGCCAATGGGCTTGCAGCAAGGTCTAGGGCACTTTAGTGCAGGGGGCAGGACAGGAATGGGGC
ACTATCTTCTCAGCCTCCTTCAGAGAAGGTGCCAAGCCACAGGTGACTCACAGAGGGGCTGCACTCTAGATGGTAACCTACATTACCATATAGGGTATG
AGCAAGTGTATTGAGTCCAGACCACACTCCCTGAGTTGCTGGGTTTGAATGGTCCTTTATTTAGGAGACTGATAAGAAAGATATTTGGGGACTCGATGG
AGCAAAAGCAAGTCAGACACTGGTGGCTACCCAAGCCCAGGACAGTTCAGCATCGTCTCCTCTGAGCTAGATCAAGACCAGACACAGCCAGTCATGGT
GTCATATGATCTCATAACCTGAAGTCCCAGCACTCAAGGAGGCAAAGACAGGACGGCCAGGCTACAAAATGAGACCTTGTCTGAAAACGAAGTAAAG
CCTGCAACATCTGTTTTATTTGTCAACCCTCGTGCTCAGCCCAGAACCCTCACCCTAACAATCACTGAGGAAAACACAGGTGCCCAGCCCAGGGTGGGG
TGGACAGGAAGCATTGTCCTCATCAGTCTGGGTTGTCTCCTCCCAGGACAGACAGCAGCCAGCCTTGCAGGCTCTCCAACTTCTGCAGAACCCTTATGA
CCAAGGCCGGCTGCTCAGGCTACAGCCTCTCCCATCAGCTGCTCTTCTTCCTCTGGGCCAGAATGGTAAGTGCTGTGCAGAGAAAGAAAGCTGATTCTC
GACTCCACTTCTCCCACCGCATGGTGTGGTGACCCTGTGCAGCCATGCTTCCCAGCAGCACTTGGAGCTGCCTTCTGAGTCCTTGCGGGGGTGGGAGTG
GGGGTTAATATTTGCAGAGCACCACCCAGTGTTTGTTCTCATGCCAGGCATCACCTAGCCACATTGCTCACCAAACAAAACGCCCTCTAGTCTAAGCCC
TGCCACTAGTGTCCAACCTATGAATGCAGCACAACACAAAACTGTAATCCTACTTAAAACATTATAAAGCTTTCTGAGACTCATTTGTAACTCCTGTGA
GGATGACAGCAGCTCAGAATGTCAAAAGATCAGATACACTTGTGTGGCCTTCCCTTTCTGGAAAAAGACTCTGAAGCTCAGAAAGGCTAATGAGTGAG
CCACGGTCACTCGGCTCTTAGCCAACCAAGCCAAGCCAGAGTGTGAGCTGACTCCAGTGACCTGCAAAGTGGGTGTGAATGGGGAAGGAGAGACCTTC
CTCCCAACACAGCCCTTTCAAGACCTGCTCAGAGCTACAGGCCTTCCCGACTGAGCACGTGTCTCCCACACACCTTCATATCTCCTGTTGTCTATCCCCC
AGCAAGGGTGCACGGAGGGACTGTTCCTCCAGAGCCAACACTACATGGACATCTTCTGTGCCAATATGATGGAACTGAACCACAGAGCTGAGGCCGTT
GGATACGCTTACCCCACCCAAGACCTCTTCATGGAAAACAGTGAGCCTGGCCTTCTGCCCGCAGCATAGAGTAGAGAGGTTTTGACAAAGGGGTTGCA
TGCACACACCTGGGATTGCTAAATTAAGCAAGTAAACACAGAAGCTATAGGGCTGGGGAATAGCTTAGTCAGCAAAGAGCTTGTTTCACAAGCATGAG
GACATGAGTTCGATCCCCAGCACTCCTGTGAAAAGGCCACGTAGGATGACACATGGCACACCTTGTAATCCTAGAGCAGAAGAGGCAGAGACAGGTG
GATCCTGGGGGAATTGGGGGGGGGGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGGAGGCAGGGAGGGACAGGTAGATCTTAGGGGCATGGGGGGAGGCAGGGAGGGACAGGTG
GATCCTAGGGGCAAGGGAAGGCAGAGACAGGTGGATCTTCTGGACTTGGTCACCAGCCAGTTTAAGTGAATGGGTAAATCCAAGGTCCCTCCAAGAA
ACCCTGTCTTGAAAAACAGGGTAAGGCTGGCTAGATGGTTCAGGGAGTGAAAAAACATGCTCAATTTTAAGCCCTTGAGACCCACGTGGTGGATGGAG
AGAAGCAGCTCCCACAAGTTGTCCTCTGATCTCTACACACATAACATGGCATGCACACAGTAAGAAAATAAATAATGCAATACAAAATAAGATGGGCA
GTTCTTTAGGACTGATGCCGCAGTTAACTTCTGACTGCCGTGTACACCTGCACACGTTGCTTATTAGGGACTTAAATGCAACTGGCCATTATGTGTCTAC
TTGCCACAGTGACTGATCTTTGTCCACTAAGTTCATCAAGAACAGGAAGAGTTCTGGATAGACTGATCAGCTGGCACACAGACACCACCCGTTTCACCC
CCCCCCCAGCCAAGATCTTGGAAATAAATAGAAAGGCAGCCCTGGGGTGGCTGCTTGGTTGCCGGGACATCCAAACGCCCCACCAAGCCTGACTCCAG
CAACTCTGTGATAGCACAGGAGAGACAGGACCAGGGCCTGGGAGCCTCTGGTGGCCAAGAGAACCCAAGCCTTGTAATCCTTGCAGAGGAGGCAGAG
ACAGACAAGTCCCTAAGTGTCCCCATTGTGTGGTAGGCCAGGGACACAGGAAGAGGTGGAAGCAGGCCAACAGAGATGCCTTGGTGTGTTTGCAGTTA
TGTTCTGTGGTATGGCTGGCTTCTCTGACTTCTACAAGCTGCGCTGGCTGGAGGCCATTCTCAGCTGGCAGAACCCCCAGGTGGGATGCTTCGGGAGGC
CTGGTGAGTTGCCTGTCTGCCCCAGCTGGGAGCATTGTTTGGTGGGGGTCCCAGTTTCTGGGTCACTCAAGAAGAAGGATATCCTAGCACTGAGAACTG
GTGATTTAAAACAAGCAAGCACTCACATGGGTCTAGAAGGAATTGGCATTCTGAGAGCCTAATTCAGCCAGTGGGAAGCCATCTGTGGGAAGACTTAA
ACTTGCTGCACTTGTGTTAACAAATCCATTTCTTCAGCATTCCCTGAGCATCTGTGAATGT 
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