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Genentech ID: UNQ598 Date of Submission:  6-20-05 

Lexicon Contract Name: DNA454 Mutation Type: X  Standard Knock out  

LexVision Name: MEM802N1   Conditional  

Reference accessions:  AK016865 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS55, pKOS74_________     
    X Target Vector  DNA __pKOS55TV____________     

  X Targeted ES Cell DNA __2H2____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 33+34 35+36 

Restriction Enzyme for Genomic Digest: EcoRI NheI 

Predicted Wild-type Band (kb): 6.6 kb 8.4 kb 

Predicted Mutant Band (kb): 3.6 kb 12.4 kb 

Probe Size: 200 bp 313 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: DNA454-20 5’ Primer Name: Neo3a  

3’ Primer Name: DNA454-21 3’ Primer Name: DNA454-3’ 

Predicted Wild-type Band (bp): 265 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 579 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 
DNA454-33 5’ – GGGCATCTTGCTCCTTATCAG 
DNA454-34 5’ – TTATCCAGGTGGGCGATGT 
DNA454-35 5’ – TTCTGACAAAGGGCTAGATAA 
DNA454-36 5’ – CCTCCTCGAACTAGTGACC 
 
 
 
PCR Genotyping 
DNA454-20 5’ – GCTAAACTTTGGGACTGGTAG 
DNA454-21 5’ – CCAAATGTTCAAGTGACGAA 
DNA454-3’ 5’ – GGCTCTATAGGGCTAACCAAGCAC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TGGGAACGCCCTACCACTGTTTAACATGTCAGCACTGAGCAAGAAGTGCTGTTCAACCTGATGAAAGAGGTAAGGATG
CAGAGTAGACACTAGCCAAAGGCAGTAACGTTCCAACTCATAACTCCCTGAATGAGAGCCTCACGGGTGGGAACTCAG
CCCACTGGAGACCCCAGCTATCATGTAACCTGTTTGGTTTCTTAGAGCTAGCAAGATTTCTGTCTGATGAATCTCTCCAT
GGGGGACATACAATGAGAGATTCAAGACTGGGAAAGCGCCTGAGAAATAAGGGCACTGATGTGAAATCATGAACATG
ATGAATAGATAACAGCTGGGTTGGACAGTTCAAAGAGAATTATGGGAGGAGGTACCTAAGGCCACATATAAAGACAG
AATCCATGGCTGCGGGTAACATATAAGAAGTTCTGGGAGTGCTAGCTATAGCTGTGTTAGTAGTCATGGCAGGGTTCCA
CACTGAAGCCTACAGTGAAGAGTATAGAAGCAAGAGACCTGAGTCAAATAGTCACAGATGCTAGACGCTCCCATCACC
TTTGACTCTTGAATCTAAGATCACAGCTCATAGCTTACCAGATTCACACACATCCTTAATCCTCAAGTTTTGAGAGGGTC
AATTATCATATTATGAGATGAATGAATGAAGAAACTCCAGTTCAGATGGTGGGGTGTAACTTTGAGGGAGACAAGCCA
GGGGATGTTGACAGGTATCACAGGCAGAATATAGACAGAGCCAGGAAGAGGAGATAGTTTGAGCATGCCAGGTAGCA
AAAAGGAGGATTGCCGGGGACCTGAGACTTGTGTGGTGCACACGTATGATGTAGGGAGTGGTGCTCTCTGCATGTTGT
GGAGCTGTGTGTTCTATGTGTGGTGTGCAGCTTTGTGTGATATGTATATCCCCACACAGCAGCTATCAAAGCTAAACTTT
GGGACTGGTAGGAAGATGGGGGCTCATCTTGTTGGCTCACTGCCAGGTCCCTTTCCCTGTGAAATCAGTGTACCGTTGC
TCTCCTTGTCCTGAGCCCCCTCTCGAGTGCTCTCCCTTGACAGCAGTACCTTTCTAGAAGGAAGTGTACTGGGAAGTAG
GGTTTTATGAAAGTGGGTGCATTTGGGTTCTTATATAAGAAGACCTCAGTGTTGTTCTCTTTATGTCTTTTCTAATATTCG
TCACTTGAACATTTGGGACAGAATTGGGTCAAGGAGAGAAGTGGTACTCTTGCATATCTGACCTAACCAAGGGGTCTAT
TCATGAAAATATGGGCTCACAGAGGTGTGGGTTAGACATACTCAGCCTTGTGCCCACTATTTTGGGAGCTGCAAACCTA
TCTGTCATGATAGGGATCTCCTGCAAACCCTAGTCATATAGATATCAGCTCTGGCCCAGGTTCTGGTAACCCCCTGACA
ATGACAAGTGGTATTGCAAGACATTCTTTCTATGACCAGGAATAGACAGCTTTGTGCCCTTTATGTCTCTCAGATGAAC
ATCTGTGGCATCAACAAGAACTGGGTCCTCCCAGAAGCCCAGGAAAACAATGTGAAGAAGTTCCTACCACGCCCTCTG
TCTAGGGTGAATGGCTGGTCACCACCCCTCCACTCCTTTCAGGCAATATCCTGGATCACCTACCTGGCCATGTCCATTGT
CACCTTTGGGATCTTCATCCCCTTTCTGCCATATAGCTGGAAATATGCTGCCAATATTGTATCCTTTGTAC 
 
Genomic Locus:   (The deleted sequence represents nt11423-13146-in the sequence below.  KOS55 used to generate the TV 
represents nt 9144-18308 in the sequence below.) 
 
TCAGTGTTCTACCATGGAGGCACACCCCAGTCCAAAGATGAGTAAATTTTATTTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTAGTGCATATGGATACCAGAAGTCAGTTGCAAATATTGTTCCTCAGATAAGGGTCTCACTGATCTGGA
GCTAGCTGGGTGGGCTAGGCTGACTGACTCCATCTTCCCAGTGCTAGAACTACAACTGTATATCATATCCAGCATTTAT
GTAGGTGTTCTAGGGATCCAGATCAGGTCCTCATACCTGTGAGGCAGGTACTTTACCAAATGGGCTATTTCTCAACTTCT
AGAGATTTTATTTTCTTCATTTGAAGAGCATTGATCTTCATTTTGGAATGAAGTTGTTACTTGTGATCTAGTACGGCCAT
TATCCCAAGGCTGTGTGACCATAATGCAAAAGAGTAGTATTGCTGGGTCTCTTCTCATGGCCAAAGTTTTCTAGATGGT
CTCTGTTCTGGCTAGGTAGAGTTAAAAAAAAAAATCTGTCCATACTAGCTCTGAGACTATTTTGGCCCATGGCTTCCAT
GTCTCTTGGTCTGGCCTGGTAGCCTCCTCTTTGTCTAACGAGATGGACAGAATTCTTGTGCCTCATGGAGAATTCAGCCC
TACCAGCCATGTGCTTGGCTCCTGTTCTGGTTGCCATCTTTTTGTTGTGTTTCTTTTCAGGCCATTTATTTAAAGCCTTTTT
CTTACTACTTTGTAGATGTGCAATGCCTGGTGCACATAAAAAGAAAAGAGGAAAAATTTTGAGAATCCATTCTCCCACT
GTGGGTTCCTGGGCTGAGCTCAAGTTGTTAGACTTGAGCAGCAAGTGCTTTTATCTGATGAGGTATCTTGCTGGCCTAG
CATATGCCAATTTTACTCATACTTTGTCTGGTATGGGCAAGAAACTACTCCCTGTGGCCCTGAAGTGAGGTTGTGCTGTT
GGTGATTTCTGAATTCATTGTCTAAGGGTGAATTCTGTATTAGGGTTGAATAATTTTATGTATAGCAGTTAAAAATGGCA
CTGAGTACTCAAGATATAATGCTAGAGGAACCATCTGCAAGGGACAGATGGTAAAATAAAGGCCATGTTTCTAATTAA
AAGTTGGTGAAAATAATTGCATAACTGAATCTCAGAAACACTAGGACCAAATTCATGGGTGTAGAAGTACATACTGAA
TGACCCTTTTTGAGGATTGTGACAAAAGGCTGTTTTTAAGGTCATGCTCTTGCGAGTGCACAGGATGAAGGTACATGGA
GTTGATCCCACTTCAGCAGTAGAGTGGCTGTCACTCCTGCCTCTGTCATACCTCATCCTGTCTCAGGTCATGCTCCAGGC
TAAACAACCAGGCCTGTTTTTCTCAGGCTGCCCATTTTGGTTTGTTTTAAGCATTCACTTTGATGTAAATTTGGGGATCTT
CTTACCCATGTCCTCTCTCCCAACCCCAGCATGATATCTGAGCACTTGGCTGATATAGAGTAAGTTGACCAGTCATGGTC
TGTCTTGACTGCTACCTGCAAAGAATCTTGTAAAAACTCGTGCTTCAGCCATGGATTTAGTCAGGCTTTAGTGAGCAGG
ATCCTAGACAGTGAAAAAGCCACTATTAGTGTAATGTGGATGAATTACTCTGTAGTATAAAATTACATTGGAAAAACTT
GTTTCCTGTCTTGTTACTTTTGGGGTACCTGAAGAAGCTTGGAGATGGAAGTCTGCTCTACAGCGTGGTGAACGCACCT
GAGCCTGATGCTGATGAGGAGGAGACACACCCTGTGGACCTGAGTTCACTGTCTAGCAAGTTGCTCCCAGGTTTTACAA
CATTGGGTTTCAAAGATGAAAGAAGAAATAAAGTCACATTCCTCTCCAGTGCCAGCACTGCACTTTCAATGCAGAACA
ACTCTGTGTTTGGGGACCTGAAGTCAGATGAGATGGAGCTTCTGTATTCCGCCTATGGAGATGAGACTGGTGTGCAGTG
TGCACTGAGCCTGCAGGAATTCGTGAAGGATGCTGGAAGCTATAGCAAGAAGATGGTAGATGACCTCCTGGACCAAAT
CACAGGTGGTGATCACTCAAGGATGATCTTCCAGCTGAAGCAGAGGAGGAGCATCCCCATGAGACCTGCAGATGAGAT
GAAGGTGGGTTTCCCAAGCATGTGAATAGCAGCCCAGCTTTGAGGTTTGTGTGGTGGTAGCCATTAGCCATTGCAGTGA
GTGGCTGGGCAGCCTCCTGTCTCTGTTCTGGCTGCTTATTTTATTGTGGGACTTCAGTGGCACTTTCTTCCCTCGTTTACG
TTTATGTTGGTGACCTGAACAAAGGGCTGGAATCTTCAAAGCTAGGCACTGTCCTCAAGGAGGGTGGGGACCCCTTTCC
CTTGTGACTCGACATGGTTGGCAGCACTGTGGGCTTGTGCTGTAACGTTTTCCCACTGGACAGCAGTGACCTGTATACC



   

CGAGGTGACCAATCATGCTGTTGAGTCTCAGGTTACAGGGAATATTGTAAGGCCTCAGTATGGGAACATGAGCAGAAG
CGGGCAACAAGAACTCCAGGGGCCTGGGGAACTGTAGTATCACACTTTCTGAGAGAGAAAGCTTTGGTTTTGAAATCT
GCTGTGTTGTCCCTACAGATGTGGTGGTGGGCCCTTGAGTTCCATGTGTCTACTTGGCCTCCTTGTGGCCTACCTCCCAT
ATTCTCACAGTGCTATTTATACCCCTAAGAATTTAGCAAAAAGTGTTCCTAGTTGAGAAGAAAGCTGTCAGAGGTATAT
TGATCTGAGTAGGTCTCTGGACATGGATTTGTACTTCTATTAATAAGAGTAGATCCCATGTTCCTTGGGGTGCAGCCACT
AGAACAGTGTTCATCCATGTCACTTACTGAGAGATGGCCTCAACTTTAGCACATCCTATTGACTTACATAGCTGGCATT
AGCTGACATTTGTGCTGTCTGTTAGTTGATGTTTTTCTCATCTTCTGCAGGTTGGGGATCCACTGGGAGAGAGTGGTGGC
CCTGTTCTGGACTTCATGTCAATGAAACAGTATCCTGATGTCTCCCTGGATGTGTCCATGCTCAGCTCTCTCGGTGAGGC
ATCCAGGGCACGGTTGTATGTGGCTTCTCACGTGGCCTCCATCTCTCCCTGTGATGTGTGATGTCGTAAGAAAGCATCAT
TTGGTTTCTCTGTGTTTCGTGGGCTGCCCTGGCAAACAACACAACCAAGGAGAACCTGTCGGGACTCAAAACTTAGCAC
TAGTCAGAACAGGAAACACCCTGGGGCTGTGGTTAGGGCCTAACTGTACTGTCAACATATGGGATCAGATGCTGTCTCC
AGGGGACAATGTCAGAGCTAGAGGAAGAGGACTCCCAGTTGATATCTGCTGGTTGCCCTGTGAGTTAAAAACCCAATT
GAGCCTGTCAGAAGTGTTATGCAACTTAGTGGTGAAGGGCTTGCTTAGTTAGTATAAACAGTGCCCTAGGTTCCATCCC
TTTTATCAAAAATACCAAAACTATTAAAACCCCAAACTAAACAAAACACCAACAAAAGCACTGGTTTGTAAGAGACCA
GGAAATAAAAATGTATGTGTGTTTTCTTCAAAGATTCCCTTGGTCAGACTATCACATTTGGATGAAGTGACTTCTGTCAC
TCACTGATCTCAGACAGGTCTTGTTGCATGTCACTCTGAACAGCAGCTCCAAATAGCCCTGACTGTGTGCCCCTGTGCCT
TTCTGACTTGAAGCTGTTCCTGTTTGGTAGCTGAGATGCTTGGCTGCTGATCTTATACATAGTGTGTCAGCCATGTATCA
GCATGCTCGCGTCCTGAAGATGAACCCTGTCTCTGGTAGGAAATGCTGTCTTCCATGAGGTGTATAGTGTCTTCTGTCAC
ATAAAATTGATGACAGCTAGGAGCCTTGACAATGTCTTGTGTTGTATCCCTTCCTTTCTTCTTTTGTATATACCTTATTTG
CCTTATGGTCCTCCCCTGGAGCAGTGCCCATGGACATTTGAAATTATTGCATGGAGGAGGCACATCTTATAGTGAAGAT
GGTCCCAGAGTCAGCAGTGTCAGGCTGAGAAAGTAGGCATTTCTTTTTTTTTTTTTTCTTTTTTTTTTTTTTCTTTTTTTTT
TTTTGCGAACATTATAAAGGTAACAGCAAAGTGTGTCTGGCCTCACACTGCCATTGGTTGGAGTATTTTTTAGGTAATTT
GTGTTTAATACAATTAAAGGGATTGGGTTCAGATCTGTCATCATCTTATTCATTGTCTTTCATTAGCTCTGTTTTAGTCCT
CAAGACACCCCAGATGCCAGACCCCAGGATAGGGTCTTTTAGGACAAAAACCAGAACAGTCTCTGGAGAGAGAAGGC
ACAGTGGGAAAGTCCAGAGGGAACCAGATACAAGCCCCATGAGTTACAAGGAACATGTTTCAGTCTTTTAATGAGTTG
TGACAACATACTCGATGGGTCCTTAGCACCTGGGTTCTGATTGGGTTGGGGCTGTTTAGGGGCCACTATGTGTACCCTTC
CAGGTTTGGCCTATGTTGGTTCCAGGCCCCACAGGAGTAGATACGGTTCATACTCTGCATATACACAGTATCAGTTAGT
GGTGGGGTTCCCTGCCTTCCTGCAATGCAAACCTGAATACTAGCCTTCCTAGTAACAGTGGCCCAGGCTGCTCAGTCAG
ACAGACTACCTTTGTCTTTGCACTTGTAAAATTTTTCTTTTTACAACTTTTTAGAAGTTTCTGATATTATTAGGAGACACA
ATCTCCCAGCAAACTCTGTGATCCTCTGGCTCTTACACTCTTTCCACCTCCTCTTCCCTAATGTTCCTGAAGCCACTCTTA
GCTCTTGGCAGAGGTGAGCTCTTGGCTCCTCGGGCTAAGCTGTGTCCTTTTCACAGTCCAGGGTAGTGCTTTGCTGAGAC
AAGTCAACACTGGGGCCTAGCTCCTAGGTAGGGAGCTGCATGGAGACCCAGCTCAGTGAGCTTATTTGCATATTCTGTC
CGTGTTCTCTGCACTAGGCCAGCATCAGACACATACTTTCTGTTGACAAAGTTGTCCGTAGTGTTGGTTGCATTGGGTGA
TGAGACTCAGTGTAGCATTCTGCTTGAATAAAAGACACTGGGTCTGGTTCCTTCCCTACTGTCAGCCCTGACCTGTCATT
AAATTATGTTCCCTCTGCTATGAACTCCACCAGCAGTGACCTTTCAGTTGTGCTGTGTGTCTAGTCAGTGCTGACTATGT
TTGCCTGTGTTCCATCCTTTTTGTCACATAGGGAAAGTAAAGAAGGAGCTGGACCATGAAGATAGCCACTTGAACTTGG
ATGAGACAGCCAGGCTCCTGCAGGACTTACACGAAGCACAAGCAGAGCGAGGAGGCTCTCGGCCATCCTCCAACCTTA
GCTCTCTGTCCACTGCCTCTGAGAGGGAGCATCCTCCTCCAGGTAAGGGCCTCATACAGGTTAGTAGTGGGGATCCGCA
CTGGGTGGAGGATCAGGCCCACAGGGCCAAGGTGGTGGCTTTGGCACAGAGGTTTATTCTGGGAGGTTTCTATACCCTT
GTGCATCCCTGGGGGCCAGAACATTTGTTTGGGTTATAGATTTGTTGACACATGCTTTTTGCTATTCCATATTTTATTACT
TGGATATATGAACCAATGAAGTGTTCATTTTCTATCATGAGAACATTAACCATCCCTGGCAAGGGGTTTCCATGTTTAA
GGAGAGATGAGCCACACCACTGACACTCTGACTGACATCCCAGCCACGTGTAGGGTCTCAGATGCTGTCTCTGTAGCTC
CTTACAAAACACTTGAGTTTGCTGAATGAATCAGTGCCGTTTCCCCAGACACAGCACTGACAACAGTTCTACCTGAGTG
TAGCTTAGTGACCCAGTGAGTTTATGGGAGTAATTTATAGGAGCATAGTTAAGTTGTTCCTCTGTCTCTTTCCATGATGT
TCCTTAAGCCTTGGAGTAAGTGATATGATTATTTTCCTCTATCTGTGACTGAGCATGGGACCACCATGACACATCAACA
GTCCTTTATTCTTAAGAACTGAGGCTGGCAGTGGTGCTCTGTGGGCATAAACACAAATATCTCAAAGGCAGATTGATAG
GCATCTCATATGCATTTAACAAAACAGTAGTAGTTACTTCCCTACTGAGGCCTGTGGCCTCCCAAGCCCCCGCTTTTTCC
CTGGATTACAGTGCTGTATGTAAATTTCTTCCTGTGTTAATTCAATCAAAAAGTGGGTTGTTGGACATAAAAGCCCACT
ATTCTATCACTGGGTCCACCTTGCATGGGGTCTTAGTTACTGTTGTATTGATGTGAGGAGATACCATGACCAAGGCAAC
TTATAAAATGAAGCATTTAAAGTACCAGGCATGGTAGTATACCCTTTTAATTCCAGCACTCAGGAGGCAGAGGCAAGT
GGATCTCTGTGTGTTCAAGGCTATCATGGTCTACATAGTGAGTTCCAGGATAGCCAGAACTACATCAGAGACCCTGTCT
CAAAAGCATTTAATTGGGGTCTTGCAGTTTCAGAGGGTTACACTCATCATGTAGGGAGTCTGGTGGTGGTAGACAGTCA
TGACACTGGATCAGTAGCTAAGAACTTCACCCACAGGCAGCAGGCTGGAAGACAAAGAAACTGGGCCTAGCATGGGCT
TTTAAAACCTCAACCCCTAGTGACATACCTCCTCCAACAGGGCCACACTTCCTAGTCCTTTGCAAACAGTTCCACTGACT
GAGGAGCAAATATCCAATATATGAGCCTATAGGTACCATTCTCATTTACACTACATACACTCTTAGTGTGTATGGTACT
GACAGGGTCCATAATCAAGCAGCCAAGCAGAACTGTGGATGGCAAAATGTATACAGCAAACTCTGTGGTTGTTGTTGG
TGGTGGTGGTGGTGGTGAGAAGATATCTGTAGATAATTACTCACCTCTACAACAAGTTTAATTTTTTCCTTTGAAGTTAT
ATCACTTACATCTTCTGTAAACTGTTGCTTAGCTTTAAAGCCTTCCAGCAGCTCACTAACATAGCATTTGACTTTCTGTT
AGTTTTTTTTTTCCCCTTGTGAACTCTGGCTTGACACAAATCACAAATCTTACCCTATTTGTCTTTGAGTGACCTGGACAG



   

ACTCTTTTGTTTGCTTTTCCTTTTCTATCACCTCTTGATTGCTTTTGCACTTTAAAATTTACATGCTGACATAAGTCATTTA
CATCTAGCAGAGCCTCCTCTTCCATATGGGTCCTGGCTCATCATGGGACTCAGCAAATCCATTACAGCCCCTCACCAGT
CCTAAGATCTCTGCTCAACCAACCTCTTGGCATTCCTGTGAACACCTTACTATTTACTTAGTCTGTGACTGAGTCAAACA
CTGCCTCTTTCATCCTAGTTTCTTCAGTAATGACTGTCTTTTCTCTGTGGTCTTCCAGTCCCTGATATTTGAGGGAACCTC
AGCTCAAGATAACCAAGTCTGCCTACTACCTAGAATGAGCCAGGCCTTTAGGAGCTGCTTCCCCTCGCCTCCACTGCCT
TCAGGAACTACTTCCCCTAGCCTGGTTGCAGCTGCCAGAAGAAAAACAAGAGTTTTTATGATCACCTTGTGTATCATGC
AAAGTAGAGCCCAAGGAGATTGTAGACATCCCTGATTCAGATTGGGGTGTGAATGTACCTCTGTCTGGTGCCGGGGAG
GACATTGGTCTTATTAGATAGCAGTACAGATGTTGGTTTCATGAGCTTTGCAGTTACGTTTGGTATGCTTAAATGCCATC
TTCTTTCAAACTTACAGGAAGTCCTTCTCGCCTTAGTGTTGGGGAGCAGCCGGATGTCGCCCACGACCCTTATGAATTCC
TTCAGTCTCCAGAACCTGCAGCTCCTGCCAAGAACTAACTTGTGGTGTTCCCAGATGGTTTATTTTATTTTTCTACATTTT
ATTTGATACAGTTTTTGTCACAAGACAGAAACTTTTGTCTCATCCTCTCTGGCAAGTAGCAGCCTGAGGAAGATGCTGG
CTTGTCTGTACCGTCACGTCTGCAGCAGAGGCCCAGTAGCACCGAATGGTGTCCAATAAGCTCTGAGCAGTGGCAATAG
AATGTCAACGGATTGCAATCAGATGGCTCAACTCTGTGTCTCCTGAGCACCAGCAGCCAAGCCTGTTCATGATGATGTG
CACACAGTCATTCTACAGGAGCTTTGCACAGCCTTCCTGCAGTTCTCAAAGGGGAGCCTGCAGACTAGGCCTTCAGAGG
GTTCCTTCTGTTTCCTATTTGGGCACTGAGCCAGAGGATGGAGTTGTCTCCCTGACAAATAATGAACCACCCCACCTTTT
AGAATGAAGTATAAATGAAGTCATAAAATGTTTCAATGTTTTGCTGAGTACCTGTTTGTATTTATAAAAAACATGAACA
CAGGTCCTAATAAAGAGATGCCTAAGGCGGTAACTCTGATCACCCCGTCCGCTTTGATGGTGGGGATACCTGTTGTATC
CTATAGACCAGCTGGGCATCTTGCTCCTTATCAGGAATAAAAAAGCAAAGAAGACCCCACCTTCACAGGTCAGCTGCA
GGTGGAAGCTCAGTTTTGAGGGGAGAAGGGCTGTGGCTAGTGGGGTATAGTAGGTGGCATGCTTAGGATAGGCAAGCA
GGGCAGGAAGCAACAGTGGTCTGTCGGCAAAGGGTAGAACATCGCCCACCTGGATAAAGCATTAGTAAGCGATTGCAG
CTAAGTCTGCTCGGAGCCAGGAGCAGCACTCAGGAAAGACTCCCTGATCTCTGGGACTACTGTGTGTTGATCTTGAAAC
CAGCACCTCCTGTCTCAGGCTAATTTAGCTCTGAGCCAGAGCCCTAACTGGAAGGGAGACTGCAAAGGCTGATTCTGGG
TCTGCAGCATCATGGAGATGCACTGTGCTGCCCCAGCCTCCAGGAGGCTCTCGAGCCTAGGCAAATTCTATGGCATGCC
TGAGTGGCAGTCTCCTAGGAACACAGCTTTTCTTCAGGGCCTAACCCTGTTTCTCATTGGTACACGGCCCTAGGTCTTCT
ACACATGGCCAAGGTGACCTTGGTGTGATGAGCAAGAATGGGAGCCTGGGCCAGCAAAGGGCATTTGGGCCGTGCTCT
GGGGGTCCATGTCTCGTGATCCCCATAGCAGGAGGACTATACATGAGCCTTGGGAGGTGCTGCTGCTTCTTGGCCTTCA
GCCTGAGGCACACAGGCTGGGTGTGACAGTTGGTCATCCAGCTACCATTTCAGAGAAAAGGAAGAAAAGCTTCATCCG
TGCCTTCACCGTTGAAAAACCTTGTATCTTTAATTTGGTGAAATTAACTGCGTAAACCCAAACCATTTGCCATTTAAATT
ATACAATTCAGTTGATAACATTTCTGTTATTCTGCAGCCGCTACACCCATTACATTTCAGAACATCACCCTGTAAAGAAA
CTCCATGCTCACGGAGGTCACCAGTGAATCCTCTGGATTTGCCAGTTCTGGGTATTCACCTTAGTAGGATTTCATAGTTG
CCTTTCACTGTTCTATCTTGGAGGCCAGCCTCACTTAGGTGACTTCCCCTCACCAGACACTGCAGCCTTGGCCACTGTTC
AATACTGGGTACTGGGAAGGCCCTGGAGGCCAGACATTTCCTGGCCAAACCAGAAACACACAACAGATGATTGGGTAA
GGTACTGTCTTGAATCTTCAACCTCACTGTCTGGATGTCACCCATGGGCTTGTCCAGTACCCACTTCCCACTCTGGGGAA
ACTACCAACATCTCAGGAAAGGAAGAGGTGAGGTCAAGATGTAACATAGTTGGAACCCACTTTGCATCTCTTTCAGACT
GGAATATACATATATCAATCACAGGTCAAATGAGAGGTATGTGTACAGGTGAAGGTTTGTATAGGCATGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTTGTGTGTGCACGTGCAGGTGAGGATCACACAGGTGAAGGCAGGTACCGCTGTGCATGT
GCAGAAGAGGGTGTGTGAATGTGAAGTATGTGCAGGTGAGAGGTATGCAGATGAGGTGTGCACGTGGGCTATTTAGAG
ATGGGATGTACGGGTGAAGATGTGCAGTCGGGCAGGGTGACTGTTTCCAGGTCTTCGGAAGGAAAGAAGAGTCAAGCA
ACACTGGCACTACCTTTTGATCTAACATGATCCATCCACTGCAGACCTTAGTGAATAATGACAAGACTTTGGGGTTCAG
CAGGAGCCAGCAGTTTTCTTTAAGAATGAGGAAGTTTTACCAAGACTACTCATGTCCAGCCCTACAGAGATGTCATGAA
TACCTGGAGGGATACTGAGAACCACACAGTAATGACGCAAGGGGAGATGCGTTCTAGGAGGCTTGCTGTCACCCATCA
AGAGTCCACCAACACATGTAGGACCTAGGAGAACAGGACTCACTTCCCACCCACATCCCTCGCCTGAGACTGACGGAG
CAGATTCTGAACCCCAAGACTCAGGCTGCCCTTCCCTCCAGCCATACTCTACGCTGCTCTTACCCCTCTACCCAGTGTCT
TCAGTATGTTTCACTCTCTTAATCACATGTTCCCTGTACACTCTGGACAGCAGATTCAGGTTAGAATGAAGACCCTGGAC
TTTGTGGGCACCTGGCAACAGAGCAGCTATCACAACACCCTGCCTGCCGGTGGCTTTCTGGTGGTGATGCAGCCACCAT
AGGGACCGTGAATGGAAAGAGATATATTCTGTGTGTCCTATCTCGGTCCCAGGGGTGCATCGGCAGCTAGCCCACTCTG
GGAGCATTCACATCTTGGAAGCCCACAAATAGGAACTAAACTTAAGCTAAAATTTCAGACATTGAGGGAAAAAAAACT
TCAGTAGTATTGTATTTGGAAATTCTCAGGGGAGAATGAGGCTTCATCAACTTACCACTCAGCATCTATAGTCCAGATA
GTCCAGGAAGTGTTATTGGGCCATCCAGACGGTGGCCACCAGAGAGGAGCAGTCTTCAGGGTAGTTTGTCAGGCTTAG
AGTTTGGTGTTTCTCTATGAAGCATGTGCATCTCAGCTTCTACAGAAAAAAAGAAATCTTGGAGATCAAGTATAAAGAA
GTTGAAGTTGGCAGTGCACATCAGAGAGGCCCCCACACAAGCCTATGTCCTTCATTTAATAGATTGCAATAGTTTTCTA
GTGAAAACTCATGTAAAGCCAATTCAGTCTCTTCAGTGGGTAGTGAAGCTGGGCTCTGCCTTTCGGAGTCCCCACCTGT
GGGAACCAGCTAGCTCCATTTCCATCCAATCTATGCTAACCACTAGCCATACACCTCTATTATGTCTCACAGCCTGCAGT
AGGTCGTCTCCTTGGTTGCAGGGCTTGTGGCTTTATGAGCTGTGGAACTTTCCTTTTCATGGTGTTCTGTATCCGCTTTGT
TCGTGGGAACGCCCTACCACTGTTTAACATGTCAGCACTGAGCAAGAAGTGCTGTTCAACCTGATGAAAGAGGTAAGG
ATGCAGAGTAGACACTAGCCAAAGGCAGTAACGTTCCAACTCATAACTCCCTGAATGAGAGCCTCACGGGTGGGAACT
CAGCCCACTGGAGACCCCAGCTATCATGTAACCTGTTTGGTTTCTTAGAGCTAGCAAGATTTCTGTCTGATGAATCTCTC
CATGGGGGACATACAATGAGAGATTCAAGACTGGGAAAGCGCCTGAGAAATAAGGGCACTGATGTGAAATCATGAAC
ATGATGAATAGATAACAGCTGGGTTGGACAGTTCAAAGAGAATTATGGGAGGAGGTACCTAAGGCCACATATAAAGAC



   

AGAATCCATGGCTGCGGGTAACATATAAGAAGTTCTGGGAGTGCTAGCTATAGCTGTGTTAGTAGTCATGGCAGGGTTC
CACACTGAAGCCTACAGTGAAGAGTATAGAAGCAAGAGACCTGAGTCAAATAGTCACAGATGCTAGACGCTCCCATCA
CCTTTGACTCTTGAATCTAAGATCACAGCTCATAGCTTACCAGATTCACACACATCCTTAATCCTCAAGTTTTGAGAGGG
TCAATTATCATATTATGAGATGAATGAATGAAGAAACTCCAGTTCAGATGGTGGGGTGTAACTTTGAGGGAGACAAGC
CAGGGGATGTTGACAGGTATCACAGGCAGAATATAGACAGAGCCAGGAAGAGGAGATAGTTTGAGCATGCCAGGTAG
CAAAAAGGAGGATTGCCGGGGACCTGAGACTTGTGTGGTGCACACGTATGATGTAGGGAGTGGTGCTCTCTGCATGTT
GTGGAGCTGTGTGTTCTATGTGTGGTGTGCAGCTTTGTGTGATATGTATATCCCCACACAGCAGCTATCAAAGCTAAAC
TTTGGGACTGGTAGGAAGATGGGGGCTCATCTTGTTGGCTCACTGCCAGGTCCCTTTCCCTGTGAAATCAGTGTACCGTT
GCTCTCCTTGTCCTGAGCCCCCTCTCGAGTGCTCTCCCTTGACAGCAGTACCTTTCTAGAAGGAAGTGTACTGGGAAGTA
GGGTTTTATGAAAGTGGGTGCATTTGGGTTCTTATATAAGAAGACCTCAGTGTTGTTCTCTTTATGTCTTTTCTAATATTC
GTCACTTGAACATTTGGGACAGAATTGGGTCAAGGAGAGAAGTGGTACTCTTGCATATCTGACCTAACCAAGGGGTCT
ATTCATGAAAATATGGGCTCACAGAGGTGTGGGTTAGACATACTCAGCCTTGTGCCCACTATTTTGGGAGCTGCAAACC
TATCTGTCATGATAGGGATCTCCTGCAAACCCTAGTCATATAGATATCAGCTCTGGCCCAGGTTCTGGTAACCCCCTGA
CAATGACAAGTGGTATTGCAAGACATTCTTTCTATGACCAGGAATAGACAGCTTTGTGCCCTTTATGTCTCTCAGATGA
ACATCTGTGGCATCAACAAGAACTGGGTCCTCCCAGAAGCCCAGGAAAACAATGTGAAGAAGTTCCTACCACGCCCTC
TGTCTAGGGTGAATGGCTGGTCACCACCCCTCCACTCCTTTCAGGCAATATCCTGGATCACCTACCTGGCCATGTCCATT
GTCACCTTTGGGATCTTCATCCCCTTTCTGCCATATAGCTGGAAATATGCTGCCAATATTGTATCCTTTGTACTAGAAGG
GTGGGCCCCTGGGCTACATGTCTTTTGGAAGGGGGAGGGTTTCTGAAGGTCTTCAAGAGAATTGCCCTGAGTCCCATCA
TGCCTATGCAGTGGGCTCTGTCTCTGCCTAGACTATTAGTTCCTGTGGCCCTGAAGTCAGCCCTATGACCCCATATTTCC
TGATAGAAGGTGTTCTTGCTATTGAATGTTAGAGTCTGCTAGATATAAAGTGACAAGTAGGGTTCCTGGAAGTGGTGAC
CCAAGGAAAGGGAAGCAGGTATAGACTGCAGTCACATATTTCTTACAGTGTACAGAAAGGCCCTTCTCTGTTGACTCAC
AGAGTAGCCAAATCAATAAGAAAGGACTTCAGAAGCATATAACTTGGCTGTCACTGACTCACAGCCTGCTAGTGTGCTT
GGTTAGCCCTATAGAGCCCATCCCTAAAGCATGGAAAGTAGACAGGAGCCCTGCTCCTGGACAGGCCTTTAGAGATGG
TTCCCCAGGGCAGTGGGAAGATCTAGATCCATACTCACTTCTTTATGGCATGGTGTATATCAGGGTGGGCATTTGATCA
GGGAGACCAGACCCTTAGGGGTCAATCCACTTAGAACCAGTGCCACAGTGGTGCAAAGTGGACCTATGCTCAGGAAAT
TGCATCCACAAGCCATAGTTGAGACCTGGGCGGCATTACATACTCTGGGTGTAGGCTCTCTATAGAGGACTTTGCTTTG
GATGGCATTCCGCAGGTCCGAGGAGTTAGGAGAACTAGGCATATGTGAGTAGTGGAAGGAGACCTTTCAGGACACAGG
GCCAAGTGACTGTTACAAGAGCCAGGGCAGATACTGTCACATCTTGGGGGTCAGCTTTGCTGAGAATGGATACAGTAG
TATCTCACAGTCACCCATGACAGCAGTTAGAAATGGCAAGTCTTTCATTTATTACATGCATGTTCAGGGGAGCATCTTT
AAAAATAAAAAAAAAACCAAAACATCAGATGTCAGAAACTATCACACATAAGTGCTGTGGTTTATATTGGGACCTGGC
TCCTACACTCATAACCACTATACTATTATCTTCCTGGAAATGCACACAGCAAACTCCATCACTCATTTCCTAATATCCCT
ATTACCAGTACCACAGTTCTCTTTATTATTTTACAGGGAGTCCTGGGGATTGAACCCAGGGCACTGATTGTAGCATAAC
TTGTAGTTGGTACGTGAAGCTTCCCACAGTGTGGCACCTCTAGGTCTTTGGTTGAAGAAACTGGAGCAGAATGTCTCCC
AGTTCAGCTGTGTCTGGTTCTTTTCTACGTAGTGCTAGAGACTTCTTTGTGGGAAGTCTTTTGAGAATGAATTCAATGTA
GCAGGCAAAAAGTTATTCAGGTTTTCTGCTTCATCTTATGTTCATTTTAGTAAGGTGTGTTTCTCATGAAATTTCTTAGA
ATGTCTAAGAAAATGTCAAATTTCTTAGAATAAAATTAGTCTCAATATGTCCTATGCTTTTCATTTTCTCTCTGAAGGAT
ACAATTTTTTTGGACAGGATTTTCTGTATAGCCCAATATGGCTATCAACTTGTGGTCCTCCAGGCTCAGCCTCTCAAGTG
ATAGAATTAGGTGTGTATTACATTCAGGACATATAGTAACATGTCTTCATTGGCTGCCTCCCTCCCTCCCTCCCTCCCTC
CCTCCCTCCCTCCCTCCTCCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCTTCCCCCTCCTTCCTCACCCACCCTCTTTCT
TTTTACCTGAAACTTACTGTGAACATCCAGTCCTCCTGCCTCAGCCTCTACAATGCTGGAATTGCATGTGTGCATCACSA
CCCTGGCTTTCTTATAGAGACACACCTTTACAGTTTACTACTTTTCTTGACTGTTGGCCTCTTTTTATCTTTAATTTTCCAG
CTTTTATCTTTATTATTCCTTCTTTCAACTAACTTTGGGATTCTCACCTTTAAGTGGAAATGCAGGTCATTGGCTTCCTCA
ACATATACTTAGGGTTATGCTACTATATTTTTCCTGAAAGTTTGGGGACTGTGCTGGGTAGTTTTGTAAACTTGACACAA
GCTAGAGTCATTTTGGAAGAGGGAAGATTAATTGAGAAAATGGCCCATAGGCAAGTCTGTAGGTAATTTTCTTTATTGA
TAATTGATGCGGGAGAGACCAGCCCACTGTGGACCATGCCTTCCCTGGGCCATGTTGTCCTGGATGGCATAAGATAGCA
AACTGAACAAGCCATAATAAGTAAGACAATAAGCAGTGTTCCTCCATGGCTTCTGCTTCAGTTCCTGCCTCCAGGTTCC
TGTCCTGCTGGAGTTCCTGCCCTGACTTCCCTCAGTGATGGACTATTGCCTGGAAATGTACAATGAAATAAACCCTTTCT
TCCCCAAGTGGCTTTGGTCATGATGCTTTCATCACAGCAATAGAAATCATAACTAAGAAGGCCACTCATTGCCTGTATT
CCCAGAGCAGTTGCTCATGTAGTCTTGCTACATAGAAGACTTATTTTTAGAGATAAACCAAAGATGCCTCTGGAAGGTA
CACTGTGAGCCCACAGACAACCTGGCAATGTGCAACCCTGGAAATACATATCCTGGGATATGTCCTGGGATATGTCCAC
ATTGTGGACGTGCATGTATCTGTGATACTTACATCCCAGGTACATTCATTCACCCTGACCACATATACATCTCAGTATGC
GCATCACAGGCACACACGCATCCTGGGAAGACTTCTTCACCCTGTACATGCATCCTGAGCATATACACATTCCAGGCAT
ATATGCACATATCCCAGATACACATGCTCTGGGCATATGTACATTTCAAGCACACTTGTGACCAAGAACCCCTGCCCCC
ATAACCCTGGCACATGCACTCTGAATATGCACACATCCCGGGCACATATATTCCAGACATGTGAACCCTGGACACACTT
TTACTCAATTGATCTTGCAATGTCAGGTCTTGTCTGGGAGAGACAGGCTGAGGATGTCCTGCAGGCATCAACTACAGGT
TCCGTGAAGAGCTTCAGATCCCTGGCTCCCCCATGGCCAGGATCCAAATAGCCAGCAGCATCCTCTTCCAAAAGGAGTC
TTTGCTAAAGCCCAGGTTCTATATGGTCACCAAAATAGAGTGGGCATTCAAACCACGAGAGACTAAGCCATGTGGAAG
TTCAAATGTCCACCATGGAGGGATACAGAAAGGTGTAGCTACCTGAGTCATGTTATTGAAATACACAGCACTCCACCA
ACCTTCTCTTCTCATCAGGGTGACAAGTTCCAACTCTGAGTGGTGGCCCATCTCACTATACCTAGTATGGAGCCCACAA



   

ACTCTGCTGTACCCTCCTTTGTCCTCCAGAATTTCCAGACCTTGTTGTTGGCCTACTGAGCCTCCATTGTGTCCTGACACC
CAGGCCCTCTGTCCCCCAATAGCATCTGTCTGGGGTAGCCTCCTCTAACCAAGAGCCCTCAAGCCCCCTAGGTCTGCAG
AGTTGAAAAGTGATGCCATAAGTTCCTGTGTGCTCTTTAATGTAGGCTATTGGCCTCCTGGGCCTACAACCATGTCGAG
GGATAAGAGATTATACTGAAGTCATCAGCCCATAGCTCAATGCCCTGCTTCTTTCTATGCAACACCAGACATGGCACCC
TCACTAAATGCCTTAGCATGGGTAAAAAACAGGCAATAGTTCAGCAATTTCTAATGTCTCCCAAACACCCCTTATACAA
GTTTAAAAAACCCAGAATCTAGTCAGCTCTGAGTCTTGAATGTAGGGATAGAAACTCTCTGTCTCCTTACTGGAGCATG
GCGATTGCCAGTCTGAGCTTGGCTGTGGCATTTCTGAGATGTTAGGTAGCCCGTGGCCTGTCAGGTTGACCAGGAAGTT
TCAGCAAGAGTATGATACAGGTGTTAACACAACCCGCTGCCATTAGTGTGTAGTACCTGTGGGAGCCTAGTTACAGTCC
GTGCTAAATCTCTAGATCGGCCATCCTTCCTGAACTTGTCCATCTATGCCCTGTAAAGGGAGCTTTCCTCCCTGCCTTTC
ATCTTTCCACATTCTCTTGAAAGACACTGGGTAGTACTCTGTCACCCAGTACTACCATGGCCTGGGAATGCAGTCTTCTG
ATGTTGGCCCACCTTCTGCCATGGGAATTCAGTCTGCTATGTTTCCCATAAAAATATTGTGTGTGTGGTCCGTTCACCAT
AGCATGTATGTGGAGTTCAGAGGACAACTTTCTTATCTTTTTTTTCCCATTAATTTATTTGCTCACTTTACATCCCAATTG
CAGCTGCCCCTCTCCTCCCAGCCCCCCCTCACACAGCCCCTCCCCACAATCCTCTCCTTCTCCTCCAAGAAGGAGAAACC
CCCACCCCAGGTACCAACCCATCCTGACACATCAAGTCACCGCAGGACCCAGCACATCCTATATTCCTCTGAAGCCAGG
CAAGGCAGCCCAGAACAGGATCCACAGGCAGGCAACACAATCAGGGACAGCCCTCTACACTATCCCTGTAGAGAACA
ACTTTCAGGATTCGGTTCTCTTTCTCTAGAGATCCAGGATCCAGGCTGTCAGACTTCCACAGAAAGCCCTTTGAGCTGTT
GAATCACCTTGTTGGTCTACAGTTGCCATTTTTTAAAGGTCTGGACAGGATTCTTCCCAGTGGCCTCATTTACCTGGTTT
GTGATGACTCTGTTGCAAATGAGGTCTGCCAACGATGGTGTCAGGATGTGGATATGTTAAGGAGACACATACTGCCTGA
TAATCACTGCTTTCTTCTTTTTATTCCTAACTTGGCCCTGTTTGGCCCTGGATCCTTTCAGGTGGTTTTGTGTTTGCTGCA
GTGGGCCATTCCTGCCATACACCTAAATGCCTCAGCTCCCGTTCTTCCCCGAGCCCTGCTATACCAACTTGGTAGCTCAG
TCTAAGCTTTTGTCCAGAGACACTGGAGCTCCTACAGCCTTCTTGGCTTTTCAGCTCCGAAATTCTTTTACTATCCTGACT
GGGAGCCTGGTTGCATTGGCATTATGCTCAAACTAGTATTAGTTTGTAGCCACTAGAGGGCACTAGCATCATTTGGCAC
CTGCTAGGCACCATGAGGGGCTGGGAAGTGAGGGGCTGGATTAGAAGAGCTAGGACTTTCTGTGGAGAGGATCCTAGG
AAACACTGAGGCCAGAGACAAGCCTGAAGATCCTTCTTGTGGTTCAGATAAGAAAGGGCTCACCAGGCTGGTGGCTTG
TGAGGGTCCTGTCGCCAGTGGGACTCCTCCCCTTCTGACAAAGGGCTAGATAATAAACACAGTTTAGTCAACAGGACCC
ACGGTGCAATACCAAACCTTTAGCCTAGAAATCTTCTTTTTTTTTTTTTTTTTTGAGTCCTGGGCTGTGCCAAGGCAATGT
GAACTAAGGGGGGGGGGGGCGGCGGCGGCCATCAAACAGCGTGTCTTAGGCTGCTGTTTTAGCTCAGCCACAGAATTT
GCCCTGGAGGAATCACGAATCCAGACAGTATCAGAATGTTGACGCCTCCTGGGCCTCCCCTCTTCCTGCGGAAACAGG
ACAAGGGAGAGGTCACTAGTTCGAGGAGGCTAAGAAGGGTGGTGTCCTGAGCTGGCGCCCTTCCTTTGTTTGTTTACTA
AACACAGATTGTTGCTAGGGAATGTTCCAGCCAGCTGTGGTTCTCATAGGCTCCCACATGGAAACTTCCAGAGGGAGTT
GGAGGGAGGCCTCCATGGAGGACACCTCACCCTGCTTCTTTCACATTTAGCTATCCACTGAGACAAGGCTCTAGAGAAG
ACAGGGGCAGATCCTGAAGAAGTTTCTCTTCTGGGTTCCCTCTTGGGAATGTCACCTTGGTGTGTGGTAGGGAGTGGCC
AACCAGGTCATCTGAGACAAAATATAATAGAGTAAGGTCACCAGCATGATTCCTATGGGTGACAGGAATATCACTGAG
TGGTAAAAAGTTTGCTGGCAGAGTGTTCCTGGACAAGCTTTGCACAGGAGAATGTGATAAAAGATGTGCTGTAACTTTG
TTTTTTGTAAGCAAGCTCCATGCTCTAGATGGACAGATTGAAGATTGTGGCTGAGATCTGAGTCCCCTCTGTGACCAGA
GGGGTTTTTTTGTGACAGATAAATGCTTTTAGGGTGGCCTCCTGGTACTCCATGTGACGGCTGGGGACTGGTTGTCCTTT
GGGGTCTCTTTGGTAGGTTCAGGTACAAGGGAACCTGGCTTAGTTGTACCCTGAGAACTACTTTACAGCCATAACCTCC
CTATAATTGGCCTGTGTTCCAGGAGGCCCCAACAATATGAGTATGGATGCTGGTGGTTTGGAGAAGATATGAGGGTATC
ATGAGGTATAGTCACAGAGGGCCTGTGCAGTTGACATCAGCCTTACCTCACTTGCTCCTCACTTGCCCTGCCTCTTGGGC
TTTCTATCTGCCTACTGGTTTCTATTAGAACTGGTCTGTTCTAGTGTCACAGGGAAAGAGACAGAACCCAGGCAGTATA
AGACTTCCTATGTCCTGGACCCTCACCCACCAATGTCCCGGGTTCTGAACATGCTCCTTATTACCCATCGCCACGAGGG
AAGCATATTAGCCCTCAAATTAGCTTCAAGGAGTGGGAACAGATGCTGGACCATACTCTTGTCATGGTAGCATCAACAG
CTGTGAGTTACCCTGTGCCCAGCCCCACTGACCTATACCATAGCTGCAATCTGGTCTACAATAAATAGATCAGGTACTA
AAAGCCTCCGCAGCCACACACACATCCAGTCCTGCATCAGCTCCTACTCTGGTCCTCCTGGAATACAGCTTTCTGTCTTC
CTCACAGTCATTTCTCTGTGCTCTGAACCTGCTTCTCAGTCCTGTGTCCATGTCCAGAATCCTGCATACTGCCCAGTTCAT
GCTGGAAGATGGAGAGAGCAAGACAGGGCCCGCACCAGGGTTTGGGTCAGCATACGGGCCTCTTGCAGGATTATCCTA
CATCACTGATTCTTTTGGGACCTTCATTAAGGTTCCCCCCCAACACATGTCATCCACAAAATCCAACCCTAGCATGCAG
GATGGCTTTGGAAATCAGCACTACAAGCCAGGCTAGCAACTTTGAGCTCTTAGAAGGGCTGGGAAAAGGGGCTTCTTG
TTGAGTTAACTATCCATGTCCTGTTAAAATCCCTGCAGAGGCTCTTGTATATGCCTATGGCCTTTCTCTTGCCTTGGCAC
AAGGTAGCCTGCCTGTTGGCACAAGCTTAGGCTGTTGGGCATGGGACTTTGTTGGCTTCCTTTAGAGATGTCGTAAATA
CTGGTCCACCTGGCCCAGAAATCAGGGGAAGAGAGGGGAAGCCTCTGTACTTAGTACCTCCTTTTGTATATTATCCCAG
GGACAGGAGGAGGAATGGAGGGGACAAAGACCTTCTTCTTGTGGTCACATAGGCTTAGATGGGCAAAACCCAAAGGTT
CCTGAGAATCTCATGGTCCCTGAAGCTCTAACTCAAACTGAGGTTGGAGAGTACCCGCCAACTGCTGCCTAACCATGTT
TCTGGTGAACATATCCTGTGTTGTGGCCAACAGTAACTCTACTGCCAATGGAACCCACATAATATTGCATGGTCTGGCC
TGGCCTAGTCCTACTTATATCCTAGGCCTTTCCCATATGGAAAACACCCACCACCAGGTGAACCACTTTGAGCCGCTGA
AGCTATCATTCCAAGGTATAAACTGCTCTTTTTGAAGGCTTTTCTTTGTCCCTGGCCACATAAGACATTTCAGGGCTTAT
GCACAGTGTGGCCAGTAGTTAGCTGGCTTGTCTGGTTCTCCAAAGTAAGTGTCTCTATGGGATATGCTCTCGGATGCTG
CAGGCATCAATGACTAGGAGTCCCAGGGTCTTTCCTTAGTCTCTGACACTGTCTGTTCTACTGGGAGACACTTTTCATCA
TGTCAGCCAGGTTCAGGGCTGTGTGTTCCTTGACAGCCCAGGTGATGGGTGGGGTGTTCATATTCCACCTCATCGTGCA



   

CTTGATCGCAATTACCATCGATCCAGCTGACACCAATGTCCGACTCAAAAAGGACTACACGCAGCCTGTGCCGGCCTTC
GACAGGTCCAAACACACACACGTGATTCAGAACCAGTACTGCCACCTGTGTGAGGTTACCGCGTGAGTGGAGTCGGAG
TTTGGGTATAGAGTCCTGCTGACCCGTGGCCCCACAGTTGCCCAGATGAGCCTGGTGCTGCTGGGCACTAGCTTTCTGT
GGCACTCCATGGAGGGCTCAGTCATGTGCTCACAGCCTTCTAGCAGGCTGCACTATACTGCCCTACCCTATAGGCTGAC
AGTTCTGCCTCCCAGTTCCCAATACCTCTCTCCCTTGGTGTGAAGAGCTGCAGTCTGAGGCCCAGTGTTGTCTTTCTCAG
GTCATCTTTTACACACAGGCCCTTTGTGGTGATGGTGGTGGTGGTGGTGGTGGTGGTGGCGGTGGTGGTGGTGGTGGGT
GGGTGGGGGTGCAAGCATGCTACATCCTTGTGGTTTTTCATGATAAATCTCACGTTTCCAGTTGGGGAGGACGGAAGGA
AATTTCAACTGATGCCTGATGAGGTCCAAAGTCCCTGGAACCTGAGCAGGATAGCACACTGACTTGGCTACAGGAAGG
CACTGTAGGCACTGGGTGAACTACCAGCCTTCAACTCCTAGATAGACTTTCAGGCTCCCATCTAGCAAACAAGCCTACT
TACAGGGAAGTCCTGGGTTCACCTTCCAGGAATAATGCCCATGGGCATAGGCTCATCTCTCTGCCCAAGATGGCCTTGT
CTTTTCTACAGACTTCCAGTTCCCCACTGTCTTCAGATGGAGGCCCCTCCCACCATTTCATGGTAGACACATGGTTCTCA
TGGTGCATTTGGGGCTAACAAGCTGTTTCTCCCAATTTCTCTTCCAGGAGCAAAAAAGCCAAACATTGCAGCGCCTGCA
ACAAATGTGTCTCTGGCTTTGACCACCACTGCAAATGGCTGAACAACTGCGTGGGCAGGAGAAACTACTGGTGAGGCA
CTCTCAGGGTCAAGGCTATGACCTAGGGGAGGGATCTGTGGCCTGGGATTCATAGGAATAGGTGACATGTGATGGAGT
GGAGGGGGCCATAGACTCTGGGGAACAGCACAGGGAAAGGATGACCTTTGGGCCATGTCTCTGTTTACAGCGATGGCA
GGGCATACTGCTTATGCTGCTGGGTTTGATATGTGTTTGGTGGGGCTGTTCCTAAACATGTGGGTCAAGTTCACACTCAC
AAAGTCCATAAATAGAGTGCTCATCATGAACAGTAGGTCAAAGCCTGGCCTAGCCTCCTAAACTTACTTCAAAACTATC
TACCTTCTCAATGTCATGGCCACCAATGGAAGAACAGTGGCTAGACCCTTGAGCACAGGAGTAAAGCATCTAGTCCATC
TTAAGGCATCACCCTACTCATGAATGCAGAATCCAGAGAGCTACTGGGCATAGATGAGTGGTACTCAACCTTCCTAATG
CTGTGACCCTTTAATACAGTTCTTCATGCTGTGGTTACCCCCAACATAAAATTATTTTAGTTGTTACTTCATAACTGTAAT
TTTGCTACTGTTATGGATATTCATGTAAATATTTTTGGAGATAGAGGTTTGCCAGAGGAGTTTTGACTCACAAGTTGAGA
ACCCACTGGCCTAGGCTGTCCATCAGCCCTGAGAGTTCTGAAGATGAACAGGATATTGTAGCCCCTTACACCAAGCCAT
TCTTTCCCCTGCCCTGACAACACACTGGACTATGATGTCCATCCAGGGAACAACTACTGTTACTAAGCACCTCAATGTG
GCCTTCAAATGATCGCCATGGTTCTGACAGTGACTGGATGAGCCAGGAGATTCTTTCCCACTGTTCCTTTGAGAGCCTCC
TACTGCCTGGTCACAGAGAACCATGAGTTTTATTTTTTGGTTTTTTGGTTTTTGTTTTTTTG 
 
Selection Cassette: 
 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCC
TCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCAT
ATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTC
TCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGT
CTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAG
ATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCT
CAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCA
CATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAA
AACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTG
GAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACA
CCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTT
AATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGT
GCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG
AGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG
CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATG
ATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTC
TTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT
GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATT
GAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATG
GTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTT
CGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGA
AACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCG
AATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCA
CGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCAC
GGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATC
AAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTG
GCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCA
GTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCG



   

CCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCA
GTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTC
CTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAA
CAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCG
AACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACG
CTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTT
GGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGA
TCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGA
ACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGT
GCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGG
TAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTG
CCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGC
CGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGC
TGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAA
CAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCAT
ATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTAC
CAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGT
ACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGT
TTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTC
TCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGA
GGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCA
AAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAAT
TCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAAC
ACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGT
GGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA
GGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG
GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGC
GGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC
GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGG
AAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTAC
CCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCG
CAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACG
GGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCC 
 
Targeted Locus: 
 
GATCCCCATAGCAGGAGGACTATACATGAGCCTTGGGAGGTGCTGCTGCTTCTTGGCCTTCAGCCTGAGGCACACAGGC
TGGGTGTGACAGTTGGTCATCCAGCTACCATTTCAGAGAAAAGGAAGAAAAGCTTCATCCGTGCCTTCACCGTTGAAAA
ACCTTGTATCTTTAATTTGGTGAAATTAACTGCGTAAACCCAAGCCATTTGCCATTTAAATTATACAATTCAGTTGATAA
CATTTCTGTTATTCTGCAGCCGCTACACCCATTACATTTCAGAACATCACCCTGTAAAGAAACTCCATGCTCACGGAGGT
CACCAGTGAATCCTCTGGATTTGCCAGTTCTGGGTATTCACCTTAGTAGGATTTCATAGTTGCCTTTCACTGTTCTATCTT
GGAGGCCAGCCTCACTTAGGTGACTTCCCCTCACCAGACACTGCAGCCTTGGCCACTGTTCAATACTGGGTACTGGGAA
GGCCCTGGAGGCCAGACATTTCCTGGCCAAACCAGAAACACACAACAGATGATTGGGTAAGGTACTGTCTTGAATCTT
CAACCTCACTGTCTGGATGTCACCCATGGGCTTGTCCAGTACCCACTTCCCACTCTGGGGAAACTACCAACATCTCAGG
AAAGGAAGAGGTGAGGTCAAGATGTAACATAGTTGGAACCCACTTTGCATCTCTTTCAGACTGGAATATACATATATCA
ATCACAGGTCAAATGAGAGGTATGTGTACAGGTGAAGGTTTGTATAGGCATGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTTGTGTGTGCACGTGCAGGTGAGGATCACACAGGTGAAGGCAGGTACCGCTGTGCATGTGCAGAAGAGGGTGTGT
GAATGTGAAGTATGTGCAGGTGAGAGGTATGCAGATGAGGTGTGCACGTGGGCTATTTAGAGATGGGATGTACGGGTG
AAGATGTGCAGTCGGGCAGGGTGACTGTTTCCAGGTCTTCGGAAGGAAAGAAGAGTCAAGCAACACTGGCACTACCTT
TTGATCTAACATGATCCATCCACTGCAGACCTTAGTGAATAATGACAAGACTTTGGGGTTCAGCAGGAGCCAGCAGTTT
TCTTTAAGAATGAGGAAGTTTTACCAAGACTACTCATGTCCAGCCCTACAGAGATGTCATGAATACCTGGAGGGATACT
GAGAACCACACAGTAATGACGCAAGGGGAGATGCGTTCTAGGAGGCTTGCTGTCACCCATCAAGAGTCCACCAACACA
TGTAGGACCTAGGAGAACAGGACTCACTTCCCACCCACATCCCTCGCCTGAGACTGACGGAGCAGATTCTGAACCCCA
AGACTCAGGCTGCCCTTCCCTCCAGCCATACTCTACGCTGCTCTTACCCCTCTACCCAGTGTCTTCAGTATGTTTCACTCT
CTTAATCACATGTTCCCTGTACACTCTGGACAGCAGATTCAGGTTAGAATGAAGACCCTGGACTTTGTGGGCACCTGGC
AACAGAGCAGCTATCACAACACCCTGCCTGCCGGTGGCTTTCTGGTGGTGATGCAGCCACCATAGGGACCGTGAATGG



   

AAAGAGATATATTCTGTGTGTCCTATCTCGGTCCCAGGGGTGCATCGGCAGCTAGCCCACTCTGGGAGCATTCACATCT
TGGAAGCCCACAAATAGGAACTAAACTTAAGCTAAAATTTCAGACATTGAGGGAAAAAAAACTTCAGTAGTATTGTAT
TTGGAAATTCTCAGGGGAGAATGAGGCTTCATCAACTTACCACTCAGCATCTATAGTCCAGATAGTCCAGGAAGTGTTA
TTGGGCCATCCAGACGGTGGCCACCAGAGAGGAGCAGTCTTCAGGGTAGTTTGTCAGGCTTAGAGTTTGGTGTTTCTCT
ATGAAGCATGTGCATCTCAGCTTCTACAGAAAAAAAGAAATCTTGGAGATCAAGTATAAAGAAGTTGAAGTTGGCAGT
GCACATCAGAGAGGCCCCCACACAAGCCTATGTCCTTCATTTAATAGATTGCAATAGTTTTCTAGTGAAAACTCATGTA
AAGCCAATTCAGTCTCTTCAGTGGGTAGTGAAGCTGGGCTCTGCCTTTCGGAGTCCCCACCTGTGGGAACCAGCTAGCT
CCATTTCCATCCAATCTATGCTAACCACTAGCCATACACCTCTATTATGTCTCACAGCCTGCAGTAGGTCGTCTCCTTGG
TTGCAGGGCTTGTGGCTTTATGAGCTGTGGAACTTTCCTTTTCATGGTGTTCTGTATCCGCTTTGTTCGAGCTCTAGAGG
CCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCC
CTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTT
CCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTT
TCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAA
CAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTG
TATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGC
TCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCG
GTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTT
TGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGG
CGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGC
CCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCT
GGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCAT
CTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTC
ACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATC
TGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACG
CGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCG
GATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGC
TTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAA
CAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGG
TGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTAT
CGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTG
CGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTC
TGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGC
GCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAA
TATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGT
AACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGC
TAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGAC
ACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGT
CCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACA
GTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGT
GGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAA
CGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCA
GCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAAC
GAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAA
GGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTG
CAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCAT
TATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTT
CCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTC



   

TGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTA
CAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTC
AAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGA
AGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGC
GAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC
GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT
GGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGC
GCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCT
ATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTA
TTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA
TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTA
CTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGG
TGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGC
TACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGAT
TCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCA
CGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTAT
AGTAGAAGGGTGGGCCCCTGGGCTACATGTCTTTTGGAAGGGGGAGGGTTTCTGAAGGTCTTCAAGAGAATTGCCCTG
AGTCCCATCATGCCTATGCAGTGGGCTCTGTCTCTGCCTAGACTATTAGTTCCTGTGGCCCTGAAGTCAGCCCTATGACC
CCATATTTCCTGATAGAAGGTGTTCTTGCTATTGAATGTTAGAGTCTGCTAGATATAAAGTGACAAGTAGGGTTCCTGG
AAGTGGTGACCCAAGGAAAGGGAAGCAGGTATAGACTGCAGTCACATATTTCTTACAGTGTACAGAAAGGCCCTTCTC
TGTTGACTCACAGAGTAGCCAAATCAATAAGAAAGGACTTCAGAAGCATATAACTTGGCTGTCACTGACTCACAGCCT
GCTAGTGTGCTTGGTTAGCCCTATAGAGCCCATCCCTAAAGCATGGAAAGTAGACAGGAGCCCTGCTCCTGGACAGGC
CTTTAGAGATGGTTCCCCAGGGCAGTGGGAAGATCTAGATCCATACTCACTTCTTTATGGCATGGTGTATATCAGGGTG
GGCATTTGATCAGGGAGACCAGACCCTTAGGGGTCAATCCACTTAGAACCAGTGCCACAGTGGTGCAAAGTGGACCTA
TGCTCAGGAAATTGCATCCACAAGCCATAGTTGAGACCTGGGCGGCATTACATACTCTGGGTGTAGGCTCTCTATAGAG
GACTTTGCTTTGGATGGCATTCCGCAGGTCCGAGGAGTTAGGAGAACTAGGCATATGTGAGTAGTGGAAGGAGACCTT
TCAGGACACAGGGCCAAGTGACTGTTACAAGAGCCAGGGCAGATACTGTCACATCTTGGGGGTCAGCTTTGCTGAGAA
TGGATACAGTAGTATCTCACAGTCACCCATGACAGCAGTTAGAAATGGCAAGTCTTTCATTTATTACATGCATGTTCAG
GGGAGCATCTTTAAAAATAAAAAAAAAACCAAAACATCAGATGTCAGAAACTATCACACATAAGTGCTGTGGTTTATA
TTGGGACCTGGCTCCTACACTCATAACCACTATACTATTATCTTCCTGGAAATGCACACAGCAAACTCCATCACTCATTT
CCTAATATCCCTATTACCAGTACCACAGTTCTCTTTATTATTTTACAGGGAGTCCTGGGGATTGAACCCAGGGCACTGAT
TGTAGCATAACTTGTAGTTGGTACGTGAAGCTTCCCACAGTGTGGCACCTCTAGGTCTTTGGTTGAAGAAACTGGAGCA
GAATGTCTCCCAGTTCAGCTGTGTCTGGTTCTTTTCTACGTAGTGCTAGAGACTTCTTTGTGGGAAGTCTTTTGAGAATG
AATTCAATGTAGCAGGCAAAAAGTTATTCAGGTTTTCTGCTTCATCTTATGTTCATTTTAGTAAGGTGTGTTTCTCATGA
AATTTCTTAGAATGTCTAAGAAAATGTCAAATTTCTTAGAATAAAATTAGTCTCAATATGTCCTATGCTTTTCATTTTCT
CTCTGAAGGATACAATTTTTTTGGACAGGATTTTCTGTATAGCCCAATATGGCTATCAACTTGTGGTCCTCCAGGCTCAG
CCTCTCAAGTGATAGAATTAGGTGTGTATTACATTCAGGACATATAGTAACATGTCTTCATTGGCTGCCTCCCTCCCTCC
CTCCCTCCCTCCCTCCCTCCCTCCCTCCTCCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCTTCCCCCTCCTTCCTCACCC
ACCCTCTTTCTTTTTACCTGAAACTTACTGTGAACATCCAGTCCTCCTGCCTCAGCCTCTACAATGCTGGAATTGCATGT
GTGCATCACSACCCTGGCTTTCTTATAGAGACACACCTTTACAGTTTACTACTTTTCTTGACTGTTGGCCTCTTTTTATCT
TTAATTTTCCAGCTTTTATCTTTATTATTCCTTCTTTCAACTAACTTTGGGATTCTCACCTTTAAGTGGAAATGCAGGTCA
TTGGCTTCCTCAACATATACTTAGGGTTATGCTACTATATTTTTCCTGAAAGTTTGGGGACTGTGCTGGGTAGTTTTGTA
AACTTGACACAAGCTAGAGTCATTTTGGAAGAGGGAAGATTAATTGAGAAAATGGCCCATAGGCAAGTCTGTAGGTAA
TTTTCTTTATTGATAATTGATGCGGGAGAGACCAGCCCACTGTGGACCATGCCTTCCCTGGGCCATGTTGTCCTGGATGG
CATAAGATAGCAAACTGAACAAGCCATAATAAGTAAGACAATAAGCAGTGTTCCTCCATGGCTTCTGCTTCAGTTCCTG
CCTCCAGGTTCCTGTCCTGCTGGAGTTCCTGCCCTGACTTCCCTCAGTGATGGACTATTGCCTGGAAATGTACAATGAAA
TAAACCCTTTCTTCCCCAAGTGGCTTTGGTCATGATGCTTTCATCACAGCAATAGAAATCATAACTAAGAAGGCCACTC
ATTGCCTGTATTCCCAGAGCAGTTGCTCATGTAGTCTTGCTACATAGAAGACTTATTTTTAGAGATAAACCAAAGATGC
CTCTGGAAGGTACACTGTGAGCCCACAGACAACCTGGCAATGTGCAACCCTGGAAATACATATCCTGGGATATGTCCTG
GGATATGTCCACATTGTGGACGTGCATGTATCTGTGATACTTACATCCCAGGTACATTCATTCACCCTGACCACATATAC
ATCTCAGTATGCGCATCACAGGCACACACGCATCCTGGGAAGACTTCTTCACCCTGTACATGCATCCTGAGCATATACA
CATTCCAGGCATATATGCACATATCCCAGATACACATGCTCTGGGCATATGTACATTTCAAGCACACTTGTGACCAAGA
ACCCCTGCCCCCATAACCCTGGCACATGCACTCTGAATATGCACACATCCCGGGCACATATATTCCAGACATGTGAACC
CTGGACACACTTTTACTCAATTGATCTTGCAATGTCAGGTCTTGTCTGGGAGAGACAGGCTGAGGATGTCCTGCAGGCA
TCAACTACAGGTTCCGTGAAGAGCTTCAGATCCCTGGCTCCCCCATGGCCAGGATCCAAATAGCCAGCAGCATCCTCTT
CCAAAAGGAGTCTTTGCTAAAGCCCAGGTTCTATATGGTCACCAAAATAGAGTGGGCATTCAAACCACGAGAGACTAA
GCCATGTGGAAGTTCAAATGTCCACCATGGAGGGATACAGAAAGGTGTAGCTACCTGAGTCATGTTATTGAAATACAC
AGCACTCCACCAACCTTCTCTTCTCATCAGGGTGACAAGTTCCAACTCTGAGTGGTGGCCCATCTCACTATACCTAGTAT



   

GGAGCCCACAAACTCTGCTGTACCCTCCTTTGTCCTCCAGAATTTCCAGACCTTGTTGTTGGCCTACTGAGCCTCCATTG
TGTCCTGACACCCAGGCCCTCTGTCCCCCAATAGCATCTGTCTGGGGTAGCCTCCTCTAACCAAGAGCCCTCAAGCCCC
CTAGGTCTGCAGAGTTGAAAAGTGATGCCATAAGTTCCTGTGTGCTCTTTAATGTAGGCTATTGGCCTCCTGGGCCTAC
AACCATGTCGAGGGATAAGAGATTATACTGAAGTCATCAGCCCATAGCTCAATGCCCTGCTTCTTTCTATGCAACACCA
GACATGGCACCCTCACTAAATGCCTTAGCATGGGTAAAAAACAGGCAATAGTTCAGCAATTTCTAATGTCTCCCAAACA
CCCCTTATACAAGTTTAAAAAACCCAGAATCTAGTCAGCTCTGAGTCTTGAATGTAGGGATAGAAACTCTCTGTCTCCT
TACTGGAGCATGGCGATTGCCAGTCTGAGCTTGGCTGTGGCATTTCTGAGATGTTAGGTAGCCCGTGGCCTGTCAGGTT
GACCAGGAAGTTTCAGCAAGAGTATGATACAGGTGTTAACACAACCCGCTGCCATTAGTGTGTAGTACCTGTGGGAGC
CTAGTTACAGTCCGTGCTAAATCTCTAGATCGGCCATCCTTCCTGAACTTGTCCATCTATGCCCTGTAAAGGGAGCTTTC
CTCCCTGCCTTTCATCTTTCCACATTCTCTTGAAAGACACTGGGTAGTACTCTGTCACCCAGTACTACCATGGCCTGGGA
ATGCAGTCTTCTGATGTTGGCCCACCTTCTGCCATGGGAATTCAGTCTGCTATGTTTCCCATAAAAATATTGTGTGTGTG
GTCCGTTCACCATAGCATGTATGTGGAGTTCAGAGGACAACTTTCTTATCTTTTTTTTCCCATTAATTTATTTGCTCACTT
TACATCCCAATTGCAGCTGCCCCTCTCCTCCCAGCCCCCCCTCACACAGCCCCTCCCCACAATCCTCTCCTTCTCCTCCA
AGAAGGAGAAACCCCCACCCCAGGTACCAACCCATCCTGACACATCAAGTCACCGCAGGACCCAGCACATCCTATATT
CCTCTGAAGCCAGGCAAGGCAGCCCAGAACAGGATCCACAGGCAGGCAACACAATCAGGGACAGCCCTCTACACTATC
CCTGTAGAGAACAACTTTCAGGATTCGGTTCTCTTTCTCTAGAGATCCAGGATCCAGGCTGTCAGACTTCCACAGAAAG
CCCTTTGAGCTGTTGAATCACCTTGTTGGTCTACAGTTGCCATTTTTTAAAGGTCTGGACAGGATTCTTCCCAGTGGCCT
CATTTACCTGGTTTGTGATGACTCTGTTGCAAATGAGGTCTGCCAACGATGGTGTCAGGATGTGGATATGTTAAGGAGA
CACATACTGCCTGATAATCACTGCTTTCTTCTTTTTATTCCTAACTTGGCCCTGTTTGGCCCTGGATCCTTTCAGGTGGTT
TTGTGTTTGCTGCAGTGGGCCATTCCTGCCATACACCTAAATGCCTCAGCTCCCGTTCTTCCCCGAGCCCTGCTATACCA
ACTTGGTAGCTCAGTCTAAGCTTTTGTCCAGAGACACTGGAGCTCCTACAGCCTTCTTGGCTTTTCAGCTCCGAAATTCT
TTTACTATCCTGACTGGGAGCCTGGTTGCATTGGCATTATGCTCAAACTAGTATTAGTTTGTAGCCACTAGAGGGCACTA
GCATCATTTGGCACCTGCTAGGCACCATGAGGGGCTGGGAAGTGAGGGGCTGGATTAGAAGAGCTAGGACTTTCTGTG
GAGAGGATC 
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