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Genentech ID: UNQ3046 Date of Submission:  10-10-05 

Lexicon Contract Name: DNA307 Mutation Type: X  Standard Knock out  

LexVision Name: PSC213N1   Conditional  

Reference accessions:  NM_027055 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS6, pKOS77_________     
    X Target Vector  DNA __pKOS77TV____________     

  X Targeted ES Cell DNA __1F4____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 15+16 7+8 

Restriction Enzyme for Genomic Digest: Bgl II HindIII 

Predicted Wild-type Band (kb): 12.7 8.7 

Predicted Mutant Band (kb): 17.6 9.8 

Probe Size: 348 bp 215 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: DNA307-3 5’ Primer Name: Neo3a 

3’ Primer Name: DNA307-4 3’ Primer Name: DNA307-4 

Predicted Wild-type Band (bp): 254 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 335 
 

 
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 
DNA307-15  5’ – TCATGTGAAGCCTCTAGATTGC 
DNA307-16 5’ – CTCAGCCTTGTTGGATGTCC 
DNA307-7 5’ – GGCTGCCCTTCTAGGAGACC 
DNA307-8 5’ –GACCTGGGTGATGAGTCATGC 
 
 
 
PCR Genotyping 
DNA307-3 5’ – GCTTCAATACTGGCTGTGAC 
DNA307-4 5’ –GTCAATGTGGAAAGATGTGCG 
Neo3a   5’ –GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GAAGCCCCCGGCCTGGCTTGGGTGCTATCCACGCCGCCAGGCCACCATGGTCCTTGGCTGGCCACTGCTTCTGGTGTTG
GTTCTTTGCCCAGGTGTGACAGGCATCAAGGACTGCGTCTTCTGTGAGCTGACTGACTCCGCTCGGTGCCCTGGCACAC
ACATGCGCTGTGGGGATGACGAAGATTGCTTCACAGGCCACGGAGTAGCCCAGGGTGTGGGGCCCATCATCAACAAAG
GCTGCGTGCACTCCACCAGCTGTGGCCGCGAGGAACCCATCAGCTACATGGGCCTCACATACAGTCTCACCACCACCTG
CTGTTCTGGCCACCTTTGCAATAGGGGCGCTGGCCTTTCCACAGGGGCTACCAGCCTGTCACTGGGTCTGCAGCTGCTC
CTGGGCCTGTTGCTGCTGCTTCAATACTGGCTGTGACTCACAAGAACTGCAGGGCCTAGGGCTGTGCCCCGGGCTTCCG
CCTTCATCCCTTTCC 
 
Genomic Locus:   (The deleted sequence represents nt11710-12197-in the sequence below.  KOS77 used to generate the TV 
represents nt 8254-16984 in the sequence below.) 
 
AATCAATACCCAGTGCTGATACAGCAGTGTCCAGCCTGACCATGCCCAGAGGTCCCACGAGCAGCCAGCCCTGGGGAA
CAGACTCATAATTTTCCCAGAACTGGAGTTCCTGGTGGTTAGATTTCATTTTAGTTTATGCATATGGGTGTTTTACTGGT
GTGGACGTCTGTGCATTATCTCTGCACATTGCCTGCAGAGGCCAGAAAAGGGCCACAACATATACCCCCCCCACCATAG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCACAGAGCATGCGCGGCTCAGAGCACAACCTGTGGGAGTTGGTTCTCT
CCTTGCTCTATGTGACTCCTAGGACCGAAATTCAGGTCGTCAGGCTTGGTAGCAAGTATCTTCATGCTCTGTGCCATCTT
GATGGCCCTAAACCTTTTCCTTTTTTAAAATTTATTTATTTATTTATATTTTTATTTTTTTAAGATGTTTATTGTACTTATG
GGTACACTGTAGCTATCTTCAGACACACCCGAAGAGGGCGCCAAATAACATTATAGATGGCTGTGCTCTTAACCACTGA
GCCATCTCTCCAGTCACCATTTTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTCTTTTTTTGGGGGAGCA
GGTGTTGAGACAGGGTTTTTCTGTTTAGCCCTGGCTGGCCTGGAACTCATTCTGTGGACCAGGCTGGCCTTGAACTCAG
ATGGCTCAGTGCTTCAGAGTACTGGCTACTCTTCCAGAGGTCCTGAGTTCAGTTCTCAGCAACTACATGGTGGCTCACA
AACATCTATAATGAGATCTGATGCCCTCTTCTGGCATACAGGTATATATACAGACAGAGCATTCATATAATCTTTTAAA
TTATTTAAAATTTATTTTTATGGGGTCGAAGAGATGGTTCTGTGGGTTAAGAACACTGACTACTCTTCCAGAGGTCCTGA
GTTCAAATCCCAGCAACCACATGGTGGCTCACAAGCATCTGTAATGGGATCTGATGCCCTTTTCTGGTGTGTCTGAAGA
CAAGTGACAGGGTACTCACATACAAAATCTTTTTATTTTATTTTATTTTATTTTTATTCTATGTGGATGGGTGTTTCCCAT
GCATTTATGTCTGTGCACTGTGCATATGCATTGCCAACAGAGGCCAGAAAAGGAGGTCACATCCCCTAGAGCTGGAGTT
ACAGATGGTTGTGAGCTGCCATGCAGGTGGTGGGAATTGAACCTGGGTCCTCCACAAGCCCAGTCAGGTCTCTTGTCCA
CGGAGCCATTTCTCCAGCCCCCTTCGTCAGTGTTCTGTTACTGTGACGAGACACCATCACCAAGGCAAAGCTTATGAGC
ATTATTTGGGGGGTTAGTCCATTATCCTCAGAGCATGAAGCATGGAGCGTGGCTGGCAATGCAGGTAGACCTGAGGTCT
GTATCCTTGCCCTCACGCAGCAGGAGGAGAACGACTCCAGCTTGAGCTTTTGAACCCCCCAGTGACACACTTCTTCCAA
CAAGAAGTAGAATTCTAATCCTTTCAAATAGTGCCACTCCCTGGTGGCTAAGACTTCAAATCTATGAGCCTATGGGGGC
CTTTCTTATTCAACCACCACACCCATGGCGTTTGTTTGTTTGTTTGTTTGGTTGGTTGGTTGTTTTTGTTTTTGTTTTTTTG
CTTTCTGAGACAGAGTTTCAAACTGTAACTCAGACAGGCGTGAAATTCATAGTGGTCCTCTTGCTGTAGCTTCCAGGGT
GCTGGAAGGGCACCCGTGTACCACCACACCTGCTCTGTTCCCTGCCTCGGTCCTGCTTTCCTATGGCTCCAAGCACAGT
GCTGACTTGGGAACTATGATTCTAGTCCCACAGCTTCCCTCACCCCCACCCCTGCCTCCTCCCCCGCCTCTGCCCCCTCC
CCAGCCTCCGCCCCCTTTTTACATCCAGCTAACCTTCCTGTTCTCCTGGTAGGTACCAACTGGATGATTGAGATCGTCTG
CTTAATCCTGAAAGATGGGGATCCCTCGTGGATCCGATCGGAGCCCATCTGGCAACGTGCGCCCTGGTGCGAGACCATC
ATAAGCGCCTTCAATGTCTTAGACCGGCCCAGCCCCCGCATTATGAGCTCTCACCTCCCTATTGAACTCTTCACGAAGG
CATTCTTCAGCTCCAAGGCTAAGGTGAGGTGGATGGGCGGTGGGTGGATCTGATTGATTGACATGCGGCCCTTCCTTGG
TAGCCCACCTTTTAAAGGGGAGCCGACTCTATGCTCATGGTCATGTATGACTGTCACTCCAGTACTTGAAAAACCAAAG
CAGGAGAGTGGCCATGATTTCCAGGTCATCCTAGGCTACAAAACAACACCCTGTCAAACAAACAAACAGACAAACAAA
GCCGGGCACTGGTGGTTGCACACCTTTAATCTCAGCGCTCTCGGGAGGCAGAGGCAGGCAGATGGATCTTTGAGTTTGA
GGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGAACTATACAGAGAAACCCTGTTTCAAAACAAAACAAAAC
AAAACAAAACAAAACAAAACAAAACAAAAAACAAAAAAACAAAAAAGCAAAAGAAAACAAAACCAAAAAAAAAAA
AAAATTGAAAATTGCTAGAGGGACTAGGGAAGCCAGATGCTAAATTGATAGGGCAATAGGTTAGTATGCAAAGCCCCA
GGCTGCACCCCAGTGGTGCATGGTTGTCTGTCTGTCTGTCTGTCTGTCTGGTTAGTTGGTTAGGCTGGGTTGAGTTTTTT
GTTTGTTGGTTGGTTTGTTGTTTTTTGTTTTCCTGTTTTTTTCAAGACAGGGTTCCCGTGTTTAACTCTGGCTCTCCTAGAA
CTGGATTTGTAGACCAGACTGGTGTCAGACTCCCAGAGATCCCCCTGCCTCTGCCTAAGGAGTGCTGGGATTAAAGGTG
TGCATCACCACCGCCGCCAGGTTGACACACACTTGCAATCTGAGTACTCAGGAGGTAGAAGCAAGAAGATCATATTTG
GCTAAGTAGCAAGTTCAAGGCCAGCCTAGGATAATATAGCAATGTTTAAAAAAAAAAATCAAACAAAACAAGAGAGT
ATGTTCTGCCTGCAGAGTCAGAAGAGGAGGACAAGGCAGACCTTCAGGGGTAGGGTCCTACTGTATCTGACACCTTCTC
CATTCCCCTCTGTCTGCATACAGGTGATTTACGTGGGCCGGAACCCCCGCGATGTCGTGGTCTCCCTCTATTATTATTCT
AAGATTGCTGGGCAATTAAAGGACCCTGGTACACCTGACCAGTTCCTTCAAAATTTCCTCAAAGGAGAAGGTGAGGAC
CAGAAAGCAACAGAGATGGGGCGAGATGGAGGCCAGCAGAGATGCATGCAGAGACAGAAGAGACAGAGACCAAGAG
GCAGAAGAGCAGAGATGTGGTCCCTTCTCTGCTCGGGGATGGGCGATACATGGTGGGCTGCACAGACAGGAGCTGGCT
AGGGTGGGTCTCTAACCCTGGCTGAAAGGCTCCAGGCAGCCAGGATAGAGTGGCCTGCGCAGCCTGGTCCTGGGAGCC
ATCTGGCCCTCACACACCCTCCATTGCCTGCAGTGCAGTTTGGCTCCTGGTTTGACCACATCAAGGGCTGGATCCGGAT



   

GCAGAACCAAGAGAACTTCCTGTTTATCACCTATGAGGAGCTGCAGCAGGTTCGTCTGGTGTCTGCCCTTGGCCCTCCT
CCCTCACCACATGCTCCTAGACCCCTGCCAACTACCTACCAGTCCATGTAGTGGAGAAACAAAACTTATGGGGGTCTGG
GGATAGGGAAGGGGCAACAAGAGGCAGATGGGGCAAATCCACTCAAGATCAGATAGGGTCACCACACAGACAGCAAC
AGAGGAAAGCAAGCAGCCAGGAGAGTCTGCGACAGAACAGCCAGTGCAAAGGCCCTGGGGAAGCCCCCTCCTCCGGA
GGGAGGCCCACCAGAGGCAGGCAGAGGTGGGTGGCAGGCATGTTCATGGCCAGCCAGAGCTACGTGGTAATACCCTG
CCTCAAAAACATATAAGATAAAACAAAAAGCAACAACTAAAACCCAAACAATAAAAGAAAAGCCACGCCTAGAGAGG
GCTCCGTGGGCAGGAGCACTGGCTGCTGTTGCAGAGACTGGAATGGGTTCCCAGCACCTGCACAGTGGCTCACAGTTG
CCTGCACCTCCAGTTCCAGGGGATTGCGTGACCTTTTCTGGCCTCTATAGCCCTCATGGTACACATACATACCAGCAGG
TAAAACACTCATATGCGTAATATTTTTTTTTTAAGTTTAAGAGAGTTGACATGTTGACTCAAAGAATAAAGTCTCTTGCT
ACCATGCCAGATAGCCTGAGTTCGATCCCCAAGTGTGGAAGGAGAGAACTGTGACCCCTGCTGGTTGTCCCCTCCACAT
GCACATACACACACACCACACACCACACAGACACACACGAATGTAATAAAAACATTTTCAAAGTATATATACATATAC
ATACATATATGTATGTATATGTATATATACACATATATGTATGTATGTGTGTATATATATATATATGTATATATATATAT
ATACATATATATATTAAAATGCCAATGGCTCACCTATTGTGAGCTGTAAAAATTGTAATTTTTTTAAGTTTACCCTGGTA
AATTATCAGCAATGTTCAGGGGAGGAAAGTGGACCTTTCGTGCTCTAGAGTGGATCGGGTGTTTGCCTAAGACACACA
GCAATTCCCTGCTGCCCCATAGTCTATCCTGATACCTTTCTTCTGGTGGCAAGTTCTGGAAAAGGCTTCAGCACCATGTC
TCCCTCCCTACATTTCCTCAGGTTTTATCTCCAAACCTCCAAAAACTGGGCCATGGAGCCTAGCACAGCTTCTGGGCCAC
TCCTGGGGTGTGAGGCACCGCCCACATGTGTGTTTCTGGGACAGGCCGGCGGCTCAGAGAATAAAGGGTTATGAAACC
AGGAATGTCCTGGAAAGGCAGGTTGTGGGGCCGAGCCGTGACCAGCCATGCAGGGCGCTGGATGCCATAGATGCTGTG
AGGTTGAGGGGACCTGTGGGGATCGGGAGTCTGGGTCTGAGCTTCCAGGCTATTAAGCTTTGACCAAGTACCTTGCTAT
CTCTGGACCTCTGTTTGCTGACTAGGGTGTGATGTTTCTTCCAAGGCCGATCAGCACAAATGTGAATGAGGGCTTAGGC
CCAGAGACTTGTGAGCCAAGTATTGTGAGGAAAGCGCCAATTGAGTTTATCAGTGACAAAGGGCAAATCGAGAGAAAT
CTTGTGCCAAGATCCGAGGGAGGAGGGTGTGGGAACAATGGTATGGGAAGAAGGGGTTCACACCAAATTATTCTTGAA
AGTCAGGTTTGCGGGGAGGAGGCTCTGTCCTATGTCCTGGGAGGCCACTGGATCAATGGAACTGACGGGGAAGGAGGC
CAGAGACAGACAGGCTGGGGAAGGGGCTCCAGAGGTGAGGGTCTGGCAAGGGGGAAGATGGTCTGTCTGGTGGACCA
GGGTGGGAATGTTGGGGACACAGAGATGAGTATATGCACAAGACAGGCAGGCAGGAAGGACAAGGATGATGGCAGAC
TGGCATCTGGGCTGAGGCAGACAGGGAAGGCTAGGCTCCAGAGACCAGCACTGGGCAACCAGGGAGGAGCAGAGTAG
CCCCACCTACAGCTTCTGCTCCCGACACACAGCAGCAATCTCTGTAAGTTGCTGAGCTGATTTCTGTCAACCTACACTCC
CCTGCCTCCTTCAGAACCCTATAGAACCCTGGAGAACAGGGAGATGGGGAAACTGAGGCAGAGAGTCAGGAACCACTC
CAGGCCAAACAAAGTGGTCCCCACTCCACTGACGCCTCCTCTCCCTACCCCAGGACCTGCGAGGCTCCGTGCAACGCAT
CTGTGAGTTCCTGGGCCGGCCACTGGGTGAAGAGGCCCTGAGCTCTGTGGTGGCCCACTCAGCCTTTGCTGCCATGAAG
GCCAATACCATGTCCAACTACTCGCTGCTGCCGGCCAGCCTGCTGGACCACCGCCAGGGGGAGTTCCTGCGCAAAGGT
ACCCCTGGGTGCTTCTAGCCAATTGCATGGCTTTCTGGGCCTCCATTTTCCCAGAAGGCCTGTGGAATGTGAGAGCCAC
CCTAGACGTGTCTTCACTCTCAGCAGGAGGTCTGGCACCGCCCGCTGACCTGCCTCCATCTGGGCCTCTCCCTGGGACA
AAGTGAGGCCAAAGCAGGGGCTCTAACAACATGAGTGTAAAGTCCCCAGGAACCTTTTTATTAGTTAACACTCAGTGC
AGAGTAATTCAGTGTGGTGGTGCTTGCCTCTCAAACCAGCTAGACTCAGGTCAGCCCGCGATGCTAGAGAGGCTGTCTG
TCTCGAGACAAAGCAGAGCTGCTACAGCACAGGATCCCCGGGTGACTCAGGTCAACCCCCTCTCTACAGATCCTTCCGC
CATGTGGTTTCATGTTCTAAATTCCAAGACTTGGGAATCCCTCAGGGAGGCCCCTGAGCTCACAAGAGGTGACACAGCA
TGTAACCAAAATCTAACAAGCTATTCTAAAGAGCATTTTCCACACGGGCAAGAGGTGGACCCCTAGTAGTCTGAGGGA
CCAGTACTCAGGACTGCATGCTTGTGGAGTGCCTTGCTGAGACAGCTCACTGGCTGTGAGGACCTCAGACTGGCCCATT
CATGTGAAGCCTCTAGATTGCCTGGCTGGGGTGGACCAGCCATCAAGTCGGAAGAATGTTGAGGCCATGTTGGGTATCT
GAGGGGAACGAGGGGGAGAGAGCCTTGTGCTGGCAGAGACATGTCCCAGAGGAAGTGATGCAGGTTGTCAAAGGGGT
GTTTGGGTGCCAAGAGGGAGGTGAGTTGTGAGAAGATATCTGGGAGGTCAGAGGTCAAAGGACAGGGCTGGTGTGGG
GTCACCTAGGTGTAAGGGAAAGAAGCAGTATGCCTAGGAGGCTCTGGCCAGCTGACACAGGCGGCGTGGTTGGTCATG
GTGAGGGAGGCTGAGGGGACATCCAACAAGGCTGAGACGGGAGCAAGGGGGTACCCCAACAGCTCCTTACTGGTCTCT
TCCTCTGTCCCCTCCAGGGATCAGTGGCGACTGGAAGAACCACTTCACTGTGGCCCAGAGTGAGGCTTTTGACAGTGTT
TACCGAGAGCAAATGCACGGGGTGCAGAGGTTCCCCTGGGACACGTCTGAAGAGGATAGCAGCCCTGATGGCCAGCCT
GACCCTGAGCCCAGCCCCAGCCCAGCTTCTGATGACCCCAACCCAGGATCCTCACAATAAACTTATCACTCCAACCACT
CCCTCCTCTGTGCTGACTTTCCAGGACAAGCAGGGGGTGCAGGCAGGCAGGGGGTGCAGGCAGGCAGGGGGTGCAGG
CAAGCAGGGGGTGCAGGCAAGCAGGGGGTGCAGGCAGGCAGAGTGGCCAGCCACACACCACATAGACAGAATGCGTG
CATGCTGCAGAAGGCAGTGTGACTCGAGAATCACCCCATGCTTGGGAGGTGGAGGCAGTGGGATTGCAAGTTTACATC
TAGCCTGGGCTCCTCAGTGAGTATCATAGCAACAACATGAGATACAAGGGGAGGGGCCAGGGTATCATAGCAACAACA
CAAGATACAAGGGGCCAGGAGCCCAGCACTGAGCTTGAAGTCAGGATGCCAGCTCCACTGTCCCATAGGCCTGCACCC
CTAGACCTGAGGGGAACCCTGGGTCTGAAGAAGAGCTAGAGGGGATGCTGGAGGCTGGTCTCTGGAGCAGGAGGGGA
TGGGGCAGGAAGGCCGTGGAGACGCGTGTYTKTKYTKTTKKWKTTTWWTYYKWKTWTTTTTCTGTGCTGTTGGAGTT
TAATCCGAGTAGAATACAGGGACATGCTCTGAAGCCTTCCCTTAGCTCCCACAGAAAACTCCAGACATTGTCCAGTGTC
TCAGTATCCCCGGTACTTTCCAGACCTTTGTTTTTTTTTTTCAGCTTTGCCCATCACCCCCCGCCCCAACCTCTACCCCCA
TTAATTCTCCTCTCCTGGACTCAACTTTATCTATGTCTTCTCTGTCGTGGGGTTGCCCCACTATCTCTTTATATAGTACAT
GGTGAGGCAGCTGAGCCTGTCTCTGCAGCAGTCCTGTCTGCTGCTCTGGACCTCTCTGCCCATTTCCCAGATGGCAACA
CCAAGCTCTTAGTGAGCTCACCCAATTCTAGAGCAATTAAGACCAGTCCCTTCTGCTGCCAAGATCCTAGACTACAGGC



   

CTCACATACAGCCAATGTCTGGTTAGAGCTCTAAACTAGACCCATGGCTGGCCAGCCACATCTGGCCAGGGTTCCTGTC
AGCGTCTCCTTCCAGAGCCTGAGCCAGAGGCCCAGTCTGATGTGGTGGCATTGTCCCCCAATCTCCTTTGGGCTGGGGA
TAGGTAACGCAGGCGGCGGGCTGGAATCGAGGGTAGGGGGCCACCCCAGGGCTGTGAACGGGAATCCATCTCAGCTCT
GGGCCCACCTCCAGTACCCCGCTGCCTCATCAGGGCCCTGGCTGGAGTGTCCTTGGAGACCCAGAACTTCTTGGACTGT
AAAGAAAAAAAAAAAAAAAAAAAAAAAGAAGGTGAGTAGTTGCTGGGGCTGAGCTGGTGGGGTGCTGGCGTCACATG
CTAAAGGCCCTGGGGTTGAGCCTCAGCATGATATAGACCAGTTATGATGGACACTGAGGAGGTGGCACGGCAGCAGGA
AGATCAGAAGCTTAAGACCAGCCTGGACCACATAAAACCCCATCTCCAAATTAAGGGGGAAAGAATGTTGAGACCATC
AATAAGAATCTGTAACCTTAGTGCTGGAAGACAGGGACAGATGGATCCCGAGGCTCCGAGCTGCCTGGCAGCCAGGCT
ATCAGCAACAGCCAGCTCCAAGAACAGTGAGAGACATGTCTTAAACGGTAAGGTGGAGAGTGACAGGAAGACCCCCC
GGGAGTGACATCTGACCTTAATAGGCACACACCAGCAAACACTCCTACATACACAGGGACACACATACACAAGAGGA
GGAGAGAATATCTTGGGGCCCAGAGACAAGGGAAAAGGGACAAAGGGTGAGAGACAAGGAAGAAATAAGGGAGGGG
AAGATGGGAGGGGAAGGAGATTTGGAGGGAGAGACATAGGAGTTAGAGGTGGAGGAGGGAGGAGTTAGAGGTGGAG
GAGGGAGGAGTTAGAGGTGGAGGAGGGAGGAGTTAGAGGTGGAGGAGGGAGAAGGTAAGGGAAGAGGTAGATGGAA
GGTACTTGGAAGGAGATGGAAGAGAGGGAAGGGGAGGAGGAAGGACAGGTAGAGGGAGGAGGGAGAGATGCCAGTA
GAGAAGATGAGGAAGATGAAAGGAAGCCTCCAGAGCCTGGGGGACATAAGTGGGGAGCCTGGAACCCCAGACCTACA
TGGGATGCCTTTCCTCTTGCCGTGGAGCTGGGGAAGAGCAGGAAGCAGCTGTGGCCATCCAGGGGAACAAATATTTGC
CAAGGGAGGAGAACCCCAGATGGAGGCGAGGCAAGGACCTTGACCTGGCCACTCCACTCCTTTTCCTTTAGGTCTAAC
TTCATAGACAAAGCTGACAGAAATGACTCTGCTCCAGTTACCAGGGAACAGATTGGAAGGCTGAAGCCAGAAAGGGTT
AGCTCACTGAGGGACATAACTCCCTCGGCCTGGGTTAGCTCACTGAGGGACATAACTCCCTCGGCCTGCATCCTGGGTG
AGGCTACTTGACTCTCCCACGCGGCTCTGCATCTTCTCATGCAACAACATGACTCACACAGAGAGAAACTGAGGCTCAC
AGACAGCCATTTCTGGCCCAGGACTATCCAAGCAGCTAAACTGGGCTCAGCCATACCCTCATTCTCCATAAAAATGCAG
AGGGATTCTCAGTTCCCCTCACCCCCACCCCCTCCATTTCCCCAACACCCTCAGGACAGTCAGATGTAGGATGTCAACA
AGTCCTTTGGGGAAACAGTCAGAGCTAAGTTCCAACTCCTCTCAGGTGCCTCAGTTTCCCCATCTGTGAAATAGGTAGG
TTAAGTTTAACCAACTTAGGCATGGTGGTGCATGCCTGTCATCCCAATACAAGGAACGTGGAGGCAGGAGAATCAGTTT
AAGGCCAGCCTCAGCTCTACAACTCTCTTTCAAAATGACAAGTGTTTCCTGCTTCTGGTGTCCCAGCAGGGCCCCCTATC
TCTTGGCTTCTGTGTCTCAGTCCTCAGCAGGGGGGTCTCACCTCATTTTCACCATCACTTGAGCCAGAGAGCTGGGACA
GGCGGCTAAGGTCCCATAGGGAGCGGCTGGGTCGGGTCGGGGGACCACTGGTTGTCCTGGTGCGCTGTACACTCCTCA
AGATGTCACTGAGAGCTGGCCCCGTGGTGGTGGGGGTCTCCTGTTTGTCCCGCTCGAGGATGTGACAGGCAGCCAGGC
GTTGAGCCAAAGGCCCATCAGACAGCAATGGGGCTACAGGGGCCACAGGACAGCGCAGGGCCACACGGTGTGGGCTT
CGGGGCAGCTGTGGGCCCTCAGGAGGACTGAACAAAGGGCTTCGAGCCGGAGCTGCAGAGAGCGGCCTGGAGGCTGC
GTACAGGACACGGAACTCCTGGTTGAAGGCATCTGCAATTTCTCCTGTGAGCAAGGTCACCAGGCTCCGGTGCAGGCGT
GAGTCACTCCATGTGAAGCTAGGGATGGAAGGTGACAGTCAGGAGCTGTACAGGGTGGCAGCTACCCCAGGCCCTGTG
ACCTTAGGACATGATCTCACAGGGCTCAGCTCCGTTGGTGAAGAGGACAAAAAGTATCTGCCTTGCTGCTAGTCACAAC
CAACCTGGGGACAACATGGTAATAGAAGCCTGTAACCCTAGCACTCAGGAGGCTGAGACAGGAGGATTAGGAGTTCAA
GGCCAGCCTCGGCTACGCTGTTCCAGAAAAGCCTAGGCTACATGAGACTATCTCAAAACAAAAACAAACAACAAAACC
CAAGAAAACGTTATCGTGACTACCTAAAGTTAGATGACTGGAAACATGGGCTCTGCTCTGCCCCACTGAGGGACATCTC
AGAGTCGCAGTTTATCATGAGGGTGATCTTCTAATACCCGCAGGACCATTTCCACAGATTCACCAGAAAGGCTGTACTT
CCTAAGCGTGTGCACTGTACACCAGGATCCAAGAAGCACATCTGCCACGCAGAACATGGGGCCCACCGGCTGCAGAGG
GTGGTACCTGTCCTCCGTGTCACGTGACCAGGGCTTTAACACCTCCAGGGCAAATTTGAACATACACAGGTCTTGAATG
CATCAAGCAATACTCTATGGCCTCAGTGGGCCATCGGTAAAGTGAGGTTGCTGTGGGCGGGCCGAGCCAATGTGTCGG
CGTTATGGGATTATCCTTCAAGCATCCTTACCTTGCCAGGTGAAGGTTCTTGGTTCCCTCAGCCTGTGGTGGACCAGGCT
ACCTCCCCTCCCCCACCCCCAGCTATCCAAGAACCCTGAGTGTCTGTGAGGTCACTGAGTTCCATGGCCCAAAGGCTTG
TGAGCAGGGGTGCTGGCCCATCTCCAACCCGAGGACTGAAGAGCTTCTGAAAAGGACACGTTGTATCGGGAACCCGAA
ACACTCCAACTGCTGACCCCCAAGGCCAGGACGAGGGGCAGGAGGTGTTCCAGGAGGTCACACTCGGCCATCCAGGAG
GTCAAGGAAGCCCCCGGCCTGGCTTGGGTGCTATCCACGCCGCCAGGCCACCATGGTCCTTGGCTGGCCACTGCTTCTG
GTGTTGGTTCTTTGCCCAGGTGTGACAGGCATCAAGGACTGCGTCTTCTGTGAGCTGACTGACTCCGCTCGGTGCCCTG
GCACACACATGCGCTGTGGGGATGACGAAGATTGCTTCACAGGCCACGGAGTAGCCCAGGGTGTGGGGCCCATCATCA
ACAAAGGCTGCGTGCACTCCACCAGCTGTGGCCGCGAGGAACCCATCAGCTACATGGGCCTCACATACAGTCTCACCA
CCACCTGCTGTTCTGGCCACCTTTGCAATAGGGGCGCTGGCCTTTCCACAGGGGCTACCAGCCTGTCACTGGGTCTGCA
GCTGCTCCTGGGCCTGTTGCTGCTGCTTCAATACTGGCTGTGACTCACAAGAACTGCAGGGCCTAGGGCTGTGCCCCGG
GCTTCCGCCTTCATCCCTTTCCCCCATTAAATGGCCAGAGGTGCAGTCTACCTCCTGTGGCCCTGGCTTCCTCCATTCCA
GGACCGTGGGAGGCGGGCTGGCAAAGCCCCTGGCTTGCCTTCATGTGGGGCATGGCCTGTGGCTCTCATGGCTCAGCTG
TGCCCCATTGGTTCTAGGACGCACATCTTTCCACATTGACGCGGATGCTGCTTTATGTTGGTGTCACCTGAGAGTTCGTG
ACATGCGGTAAAAATCAATATCAGATGGGGTTTCAGAGGACTTTTTTTTTTTTTTTTTGTGAGCAGGAATGATTTTTGAG
GCAGGGTTCCCTGTATGCCAGAATGGCCTCAAATTCTCGGTGCAGCTAAGGACGGCCTCCTCTGTGATCTTCTCTCTGTT
GTGTGTCACCACATCCAGCATTGAAGCACTTAGGTCATGTGTTGGCTACCCCGCTCTGTCCTCTGGCAACGCCAGGATG
ATAGTGTCACTCCAAAGCAGCATGTCTCAGGGATGGAGGCGGGGTCTCAAAGGGTGAACAGGACCCACAGTGTCAGTG
CTGCGTGGGGACTTGTCAGAAACGCACGTTCCCACCACTGGCCACGTGAACGCAGGCAGCTGTGGCCACAAATCTGCT
GAGTGTGGCCTTCCGTACCCTTCCGGAATAGCGGTTCCTGGTCAGCACCTCTTCACCCTGGGTACTTGGCTGTGTCTGGA



   

GGATTCTGGGATTGTCATGATGTTGAGAATGGGTAAGGGACATAGCACTGATTATCTGCTGGGTGGAGGCAGGGATGA
GGCTCAGTACGCAGAGTGGATGGGAACCCACAATAGCCTGATCCCTATCATCTCATTCTGACAGGCAGCACAGGAAAG
GGGAGTAAGCTGCCTGAAGGCACACAGCTAGGAGCTGGCAGGGTTAGGATCTGAATCCAGCTATCTGGCACTCAGAGC
CCAGCCTCAGCTTCCCAAGTTGGGATTCACAAGGCCACTCACCTGGCCAACAGCAGAGACAGCCCTAAGTGTTCTCTGT
GGCAGAACACACCTCCTCTCCTGGATGAGTGTGTGGAACCATTGTAGAGATGAGTGCGGAGCCCAGAGACCCAGGATG
CTCCCCCATCGCAACCCCTCCCCCATCATGTCGAGAGGGAGGGCTGAGCACAGGGTGTCATGAGGGGACACACCTGTA
GGATCCCGAGATGACCCTGTCACCGTCCAGGAGCACGAACTTCTCCCGCACATGGCCGCTCACCTGCCGTCGCCTGCGG
CTCTGGAAGGTGTGGCCCTGCACGGTCCGGATATCCAGGTTCTGGGAAAGGGCATATTCTGTGATGCCATCGATACTGT
CCCAGCATCCCCAGGGCCACTGATACCAAATCTTAGATCTGAGGATAACTAGTTCTGGATCAAGGATCCAGGACACCC
CCCTCCCCAACTCCCACCCTCCAGTGGCATGTGTTTCAGATCTCAGGGAACCCCAGTGACCTAGAGACCCGTGGAAATG
TCCCCCTCTGTGGATTAGGGACATTTAGATGGCTCTGGCCTGGCTCCTACCTCAGTGGTCCACAGGTTCACCCCTAACTG
CTGGGCTAGTGCCAGGAAGGCAGGCAGATGCTGGTGGTCAAGCAGTAAGTAGACAGGAATCCATCGGCGGGTAGCAG
CATCCACCATGTCTCTGAGCAGGTCAGGGTCGGTGAAGACATCCATGACTACAGCCACCAGCTAGGGGAGAAAGGGGT
AGACAAAGGATGGGGGACTGTGGCACTGGGGGTAGGATGCTGTAGAGACACAGGCTTCAAGTCCTGGCTTCTATGGGA
TGCTCAGGGTGGCAGGGAGACACCCACCCTGACTCTTCCCTGCAGGGAACCAGGCTGCCCTTCTAGGAGACCCGTTTCC
AGCTGCTGAAAACTCATCTTTAACCCCACAGATTGTTGCCCACAGATTGTTGCCCACAGATTGTCCTTGAGAACGCCAA
AGGTCCACAGCTCCAGGTTAGGGCTGGGTGCTGGTGACCAGGAAGCCTAGGCCACTAAGGTGTGCCTTGTAGGCAGAC
AGTTATGGTGGCATGACTCATCACCCAGGTCACTGCGAACAGTGAGCTTCAGCTGCATCTAGCCTGTTTCACCATGACC
TCCACTCTTGGAAAGCTGCACATATTAACCCGTGCAGACCACCTGGCACTGGAGCCACGGAAATCCCAAGATTGCTACC
TAAGGAATAGGGCATCGGAGGGGCAGGAGCGGGGCGGCTACAGGGCAGGGTAACTACCCCCAGGGCTTTCCTGGAGG
AAGCTAGGTGTCTCTGATTTGGTGTGAAAGGGGCTGACTGACAAATGGTCACCACTTAGCTCCAGAAGTGTGGATACCA
AATCTCAGGGAGTAAGAGGCCTCCAGGTCTGAAGGGCAAAAGATAAAGCCTGGGCTCCAGGACCAGAGGAGCACGTG
TACAGCCTTGCAAATTCCAGGAGGGTATGGGGAAAAGCCTAGGTACCGGTCAAGGGGAGGGGAGGCGGGGACACCCA
CCTTTCGAGCAGCCTGGATTTCCTGGTGTACCAACTCTTTAATGGGTGGTTGGCCCTCGCCTGGTGGCTGGGTGTAGAGT
TGCGCCCGGGTGATGCCCTTCCAGGCAGTGTCTTCAGGCCAGCCAAGCCGCAGCAGGGGTGCCGGCTCCTCAGATTGCC
TCGGCCAGTAGGTCAGGCTGCCCACGTCCCCATCGGTGATGGCTGTTCCCGTGCCTGCTGCACCAGGCTCCTGGCTAGG
TACTAGCCAGTCTTCAGCAGCCGTAGCCAGGGCCTGAGCCTCATCTGCACTCAGAAAGGGGGGCAACCTCTCCTGCTGC
ACACAGGCCCAGAAAGTCTCCTCGCCACTGCTCAGCAGGGCTTCGAGTGCCAGCCGCTGGCCCTCAGAGTACAAGACG
GCAGGGCTGGCCTTCGTTAGGGCTGGCTCGCCAGCCCCCAACTCCTCTCCTTCCAGCGCGGCCAGCTGGGAGGCTGCCA
TTCAAACCACACAAGGCCTCCAGAGGCCAGGTCCTGGAGGGTCTAGATGGCTTTTGGAGATAGACCATCTGGGGTCCT
GTGATATTATGCGGCCACCCAAAGCCCCCAGGGTAGGTCTGTAAACATCCACACAGCTCCCTGAAGGTGCCCGACTCA
GTCCCTACAGACTCTCCATACCCTTACACCATGGATCTGATCACATGTGCCTGCTGACTACCTGCCAGTCAGCCATCTCC
CATTTTGCCTCTGCCAAACCGCAGGACCACCTGTGACTTGGAGCTACGGCAGCTTTAGGTGGTTCTTGGCTGTTCCAGG
CCTGTCAGGATGACCTGGCTGCCCTGACAGGTCTGGCCATCAGCCTAAGCATTTTCTGCTAAATGGCTGCTTGCCTGTCC
TTGGTCACCCTACTGCTTGTGACCAATGGCTCGACTGCCTGCCACTTTGGCTTATCTATGGTATCTGACCCACTCTTTCCT
CCCTTTCATTGCATGGAGATTAATCTCAGTAGGACAGCAGGAGAGGCAGTTTCTGAGTCTGAGTAAACTTTCTTGCCCA
CCACCCCAGCTCCCACAGGCTAATCTCTCTCCCAGTTCTGCCTGTCATAGGGTCAGAAAGAACCTATCCCCTGCCCCCTC
CCCCAACTCCTCCCCAGACACTTGCCAGTCTCCTTCAGTGAGGATCTTCAAGGTATTGAAGTCTGAAGTCTACCTTGGCT
GTGAGCCTCAAAACCAGTCCGAGATGTTAGCAGCCATGAGTACTGTCCTCCGATCGATTGAGAACCTAGCCTGGGTTTC
TTGCCAACCTTAGTCTCCAAGCTGTACTCTACTTCCTGGACAGGAACTATGGACCTGTGAAGCTGAATTAGGTTCCAGC
CAACTGGCACCACGCGATCCAGAAGGCCAGGCCCCCCACCTACAGACCCCAGGCTTCGGCCCGGTCTGAGGGCCAGCT
CAGGAGCTTCCGACTTCCTCCTGAGCAGCTCTCCACCCAACGGGGAGCAATTGTCAGGACACAGCCCCTTGTGCAAACA
GAGGGGGAGGGACTACTAGGCATCTTGCTCAGAGACTGGCCCAGGCAGGGCCTCACCTGTTCCCACGCCTTGCCCCAC
ATCCCCCAACACCAAGGTCTTGGGAAAAGCTAATCCTAGGAGGAAACAGGTGAACACAACACCCAGCAGGCGGGGCT
CGGGCACAGGCAGGGGCTGCCCAGGTGCAGGGCAGGTCCCAGAGCAGGCCCCACCCCCTTCCCCAAAAATGGGTCTGT
GCTGACTTCCAATCAAATGCTGTCACCACTAGTGGCCCTCATCCCACCCTGCCCCTTTCCAACTTCATGAATGAACACA
GAGGACCATCATCATCCAATGTTTTTTTTATTAACAGTTAAGATCCAGGGTTAGTTTTTGTAGCCTCTGCTGGCCCTTCG
GCCTCTGGCGCGCTCAAACTTCCGGCCCTTGGAACGGACATAGGGTCTGTGGGGAAAGGAGGGAGGTTAGAGAAGTCC
AGCTCATTGGCACTAGGACCTGTTCCTGTCATACTGGAAACCTTCTGAGAGCCTTCGCAATAACCACTCATCCCTCAGA
AGTGGCAGAGGCCCTGGCTAGCCCAGATTTGTGACCACCCCCCACCCAAGTGAACTTGACATCCTAGTGGCCACTATGG
GTAACAACTACCAGAAGCCAAAGCTCTGATACTCACTTGGTATGGCTGTGTGGGGTTCCTGGGGCCTTGCCAAAATGTC
GGTACACCTCTCGGCCCTTCCGAGGACCAGACAGGAGCACAGTGCCCCGGCCCTTGGGAGACTCCAGGGCCAGCTGGT
CAAAGGTGAGGATCTTACCCCCAGCCTTGAGGATGCGACTCCGGGCCCGGCTGCTCACCCGCAGTGCACACACCTGAG
AAGGCACACACCAGAGGCTGTGGGGACTGTCACGGCCCACCCCCGGTAGCAGACCCTGATAAACAACTGCCACTAAAG
TCTCCCCAGTGGATGGCAAGCATCCTCAATGCTTTCAGGGCAAACAGACTCCAAAGCATCATTCTGCAGTGGTGAGGGG
ACACAACGAAGAGCAGCTTTGATTACAGCTCCCATGGCAGGGTGCCACTGGCACATAGCAAAGCCCCCTAATTGACTG
GAGACATGTCCCTTTGGCCCATGCTGGTCACTTACCTTCAGCTTGGGAACTTCCAGAATCCGCACATCATCTGTGACCGT
CCCCACAACCACGGCAGTCTTGTTCTCGCGGCCAGGAAGCTTCATCTTTCGGATCTGATGGGGGCAAGCATGTTAAGTC
TTTCTGTGCCAAGCTGTCACCGGGAAGACCAAACAGCCAAGACCTCCACTGGCTGAGGCCGACCTCCCCCCAGTGACA



   

GGGCCCCAAGAGCTTGCCAGCTATGACTGATTGTTGAAATCTTTCTTTCCAACCCCAGAAGTGACCCAGGTCAGAGAAA
TCCCCAGGTAGAAAAAGACCAAAGCACAGAGGCCCGCATCCTCTGCTGGCCTTACCCCACCGCCCCCAAACATGTGAA
GCGCCCTCTGGCTGACTACTAACCATGCGGGACAGGGACAGAGGTGGCCGGTTGGTTCGGCTCATGAACAACCTCTTC
AGCACANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACCCGGACACCTTGACAAGCAGCCGCAGGTAGATGTCCTGGCTCT
TGGGCTCCTTGCGCCGAACCTTTCGGTCCTTGTTGTGGCGAATGTCAACACCCTGAGGGAGGTGAACCACCATAGAGCC
AATTGTCAGAACCACTGCCCTATATCTTTGATGATATCTATACCTGTTCGTACCTGTAACTTTTAGGCTACTTAGTCGAC
AATTCAAACCTCAAAGGATTCAAACTAGAGGAAGAAGACATGTCCCACCCCTGACAAGTTCACTTAACACACACAAGT
GATGTTTTTGTCTCGGCTTGGGACCATTCCTCCCAGAGTCCAGAAACTCATTGAAACACTGTCTCGGTGTAAAAACTGA
GCTGCACAAGACAAGCGGCTGCTGGCTCAGAGTCCCTTAGAGCTCAGCTCTTGCTTAGCATGTGAAGGCCCTGGTTCTG
GGCCCAGTATGGATGAGAGTTCAGATCCCTGTAAAGATGTTAGCTTTTATTTATGTTCTCAAAACTAGCTCCCAATCTGA
AAAACAGTCAAAAAGAAGCCAACAGTACATTCTAGACGTGGAGACGTGTTTGTGACAAAGCCTTACACTACGTCCTTC
AAATCAACCCTAGAAAGACCAAGTGCTCGGGTTAATTTTATCCCCCACTCGTTTTCCAAGCTGTTAGCATCCTGAAGTA
GTTACTGATACTAACAGCGGTTTCATTGCACCTTCAAGGCTCTTCATAAACGTCTTCCCAACATACAAGGCAGGGACAG
GATTACTACACACCAAACACACTAGGAGCAGTGTTCCGGGAAGGACTGACGTACGCTTGTCCCCAAACCCGGCAACGT
GTAGTGGCTCCGCTCATCGTAGCACTCAACTTCCCAATGGCAAGTTAAGAAACAGGGACACTGGGAGCAGCGGTCCCG
CTTGGAAACGCAGCACTCGAAAGATTGGTGCGAGGGAGCGGCCGTGGGCTCGAGGCCGGACTGGACTCACTGGGAGCT
GCAATCAGCCTGGCTCATGGAGCCAAACTTTGTAAGGAAGACGACGAGCCTCGGGAGGCTCCCGGGACCGGCCACCGG
CTCCGGCAAGTTCTGATCGAAGGCCCTAGCCTGTCCCGCAGTTCCCCTTGGCACCGCCTGCACCCCTCCGTCGCGCTAC
GAGCGGGACTTGCTGAGGATGGCAGCGGATGGGCCACTCGGGGAGACCGCTCAGCGAGCTTACCATGATGGCGCCTCC
TGCTCGGCCAGGTCCGGAAAGACGGAACCGCGCCGGAGTGGGCGGGGAAAGAGCGGCCTGCGAGACGCACTCGTGAC
GCAATGCGGGACACTCTATCCGGAACTGGCGTCTCTGTGGTGCACGGGTGACGTCACATGAGCGCGACGCGGAGCTCT
ACCACAATTTGGGTTTCTCGATGGTATGTGGGAGGACCGAGTAAACCGAGGCTTCCAGAACCAAAGAGAAGTCAGCCT
GAGGAAAGGGCTGGGACCCGGAGCCTCTCTGGCCTTTCCCCGTCCCTGCTCTAACACTCTCCAGGGGTAAAGGGACCG
GAGAATCAGAGACATGATCGGAGCTTGCTGGACGAGTCGCGTGGTGACTCTCTGGCCGCACGCCGACCGCTTCTCGGT
GGCTCGCGGAGGACCCGGTGGGCTGTGTGTCGGAGGTGAGGCTTATCCCGCCCTGAAGAAAAAGCTCATCTCACACTT
CCTTAAATTCTCGGCTGCCTTTTCCTTATGCTCAACTTACTAAACAGAACTGAAGTTCAGGAAATCCTACTAGATCTCTC
ACCCGAGACTTTCTTGCTGCTATTCAACCCATAATACCTTATTATTATTATTATTTAATATTTTGTGTTGAGCTTTTCCCC
CTGCCCTTAAAGATGACCTCTTCTCGGATCTCTCCTTTGTTTTCGTCCTTAGGGACAGCCCTTTTTTTTTTCCCCCTTCCTA
AACCAGACTGGTTGAACTGGCCCAACATTTTCGATGTACATATTGATGTGCAGAGAAGGCACGCAGAACTCCCGGTTTG
GAAAGCGGGTAGATAACAAGCTCCAGAGAGACTGAAATAGAGACCATGACGGTGGTTGGAGGTGTGGAGGCCCGAGG
GTGAGAAGGAAAAATGGTGAGGGAACCCCGGGCAGAAGGAGAGACAAAGATACAAAACTGAACAGTTGGCACCTCAC
CATTTAGTAAGCTAGTTCTAGTGCCAGCTCTGTCCCCCACTCACCCCCCCCCCCGCCCCTTAAGTCAAGGTTTCACAAAG
TTGCCCCAGCTGGCTTTGACTCACTCTTCCTGCTTCAGCCTCCGAAGTAGCTGGGATCACCGTCTTTCAACACTTGGCCT
GGCTCTGCCATTTAAAGTTGTGATCTTGGGTAAGTGATTTTCTGTTTTGCTTTTTTTTCCTTGTTTGGAAAAAGAGAGTGA
TGAAAAAGACTCCCTTTTAGGGTGTCTTCCCTGAAAGTGTCTTCACTCTTTTGGTATGGAGTACCTGAACTTGGGTAGTA
CAAGACAGGCCAGCTGGATGAGAGAAGCAGGCTCTGGGATACTGAGCCTGCAATGTGCCCTCCTCTTCAGAACCCCAA
CCTGGCCCTGCACAGGGAGTTAGCAAGACTCTTTACGAAAACCGCCTATACATACATGGCCTCCAGTTTGGGGCTCAAG
CCCTGCTGTGACAGCAGAGGCCTGGGTGCCCACTGGACACCTAAATCCAAGGGGCAATGGAACCAGGTAAGGCTCTAG
CTACAGAATAGGTTCTCAACCTGTGGGTCTGGGCCCTTTCACAGGGTCGTATATCAGCTATCCTGTATACCACATATTTA
CAGTTTGTAACAGTAGCAAAATTACAGTTATAGCAATGAAATGTTTGGGGATCACCACAACATAAGGAACTATATTAA
AGGGTCCCAGCATCGTGAATGTTGAGAAGCACTGGTCTGAAGTCTGTGGTTGTCATACCAGGGGTGATAATGTCTGTCA
GGGCCCTTCTGCCGCTGGCCCCAGACTTCCCCTGGGGGCAGGGTGAGCAGTCCTTTTCTCTCAGCTGGGCTTCTGAGGG
CTCCGCAGGGCGAGGTCACTCAGTTTGGGTGAGTTAGCGTTTCCCCTTTCCTGTTCCCGTTTCAGCCTCTTTGGTCAGGG
TTTTCGCGGCGCTCTGGCTGTATCCCGGGTTCTGCATCTCCCTGAGCTCCACCTCTTGGCATGTTATCTGGGGCGAATGC
TGCTGTGGATGCGATGCAAGGGGTATTTGGCAATAAGCAGACTCCCTCCTCCTCTTATTTTTTGCCTAAGAAGTTTTGTC
CCTGCCTTAACAGAGTGTAGGTTAGTGTGAGCACGCTTTGTCCAGCGTGTGAGAGGTACATTTAGACCAGCGTGTGAGA
GGTACATTTAGACACCAGTGTTTGTGCGCACACACCCATACACCCGATTGTGTCTCCTGCCGCCCTTTCCTTGCCTGTCT
CTGTCCACCTCTTTTTTTCCTGGCCCTCAGTTCCTTCCCAGCTCTGGGTTTCCAATGCTTTCCCTTACCTATGCTGCTTTCT
GGGGCTGTCTTGTCACATGGTGGTTTCCTGGGATGTTAATCTCATTCTTCCTCCAGGAAGGCTGTCGTCCAAATCAGTTT
GTAAGTCCATGAGCCTCCCGAGCCTGGTTCATTCCAGAATGGTCTCCACCTGTGTCGATCATTTTCTGGGGTTTGTTTGA
CACAAGGTGTCACGCGACTGGCTCTAAGAGCAGAGGCAGCTCTAGCACTTCCTGATGCTTGTGCCTCAGCCTCCCTAGT
TTTTAAGATTACAGGACACCATCACACTCATCTCAGTTTCTATCTCTGTTACCAACGTTGGAGAGTTGGTTGAGGAACTC
CTCCACACCCCTTTTTATTGACTCTGTTGGGAAGGGCTTGTTTTGACCTCAACAAAGATGGCGGGATAAGCTTTGCATTC
GACCACGTCCTTTCATCTGCTGCCAGTGTGC 
 
Selection Cassette: 
 



   

CGCTCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGA
GAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCC
GGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTC
TTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAG
TTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAG
GTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTG
GATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCA
TTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCC
CCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTA
CAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTA
ATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCC
GGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTG
GCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACG
GAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTT
TTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTC
TGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGT
TATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAA
TCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGG
CGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTC
GGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTG
TGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAA
GCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAG
GCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGAT
GAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTAC
GGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCT
GGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGC
TGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGT
GCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCA
GCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGC
GAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTAC
AGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACG
GCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCC
AGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGA
ATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGA
AGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCA
ACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCA
GTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAAT
GGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGC
GATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAA
GCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTG
CAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTA
TTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATA
CACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGC
CGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCC
GTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGA
CTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGA
AGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGA
ATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTG
CCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTT
TACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATAC
GGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAAC
TTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGAT
CGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGT
CGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAA
ACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGC
ATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGA
TTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTG
ATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGA
ACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACT



   

GAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAG
AAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGA
AACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGG
GGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCG
ATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGA
CCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTG
CTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCA
ATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCG
AGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
GATCCTAGACTACAGGCCTCACATACAGCCAATGTCTGGTTAGAGCTCTAAACTAGACCCATGGCTGGCCAGCCACATC
TGGCCAGGGTTCCTGTCAGCGTCTCCTTCCAGAGCCTGAGCCAGAGGCCCAGTCTGATGTGGTGGCATTGTCCCCCAAT
CTCCTTTGGGCTGGGGATAGGTAACGCAGGCGGCGGGCTGGAATCGAGGGTAGGGGGCCACCCCAGGGCTGTGAACGG
GAATCCATCTCAGCTCTGGGCCCACCTCCAGTACCCCGCTGCCTCATCAGGGCCCTGGCTGGAGTGTCCTTGGAGACCC
AGAACTTCTTGGACTGTAAAGAAAAAAAAAAAAAAAAAAAAAAAGAAGGTGAGTAGTTGCTGGGGCTGAGCTGGTGG
GGTGCTGGCGTCACATGCTAAAGGCCCTGGGGTTGAGCCTCAGCATGATATAGACCAGTTATGATGGACACTGAGGAG
GTGGCACGGCAGCAGGAAGATCAGAAGCTTAAGACCAGCCTGGACCACATAAAACCCCATCTCCAAATTAAGGGGGA
AAGAATGTTGAGACCATCAATAAGAATCTGTAACCTTAGTGCTGGAAGACAGGGACAGATGGATCCCGAGGCTCCGAG
CTGCCTGGCAGCCAGGCTATCAGCAACAGCCAGCTCCAAGAACAGTGAGAGACATGTCTTAAACGGTAAGGTGGAGAG
TGACAGGAAGACCCCCCGGGAGTGACATCTGACCTTAATAGGCACACACCAGCAAACACTCCTACATACACAGGGACA
CACATACACAAGAGGAGGAGAGAATATCTTGGGGCCCAGAGACAAGGGAAAAGGGACAAAGGGTGAGAGACAAGGA
AGAAATAAGGGAGGGGAAGATGGGAGGGGAAGGAGATTTGGAGGGAGAGACATAGGAGTTAGAGGTGGAGGAGGGA
GGAGTTAGAGGTGGAGGAGGGAGGAGTTAGAGGTGGAGGAGGGAGGAGTTAGAGGTGGAGGAGGGAGAAGGTAAGG
GAAGAGGTAGATGGAAGGTACTTGGAAGGAGATGGAAGAGAGGGAAGGGGAGGAGGAAGGACAGGTAGAGGGAGGA
GGGAGAGATGCCAGTAGAGATAAGGAAGATGAAAGGAAGCCTCCAGAGCCTGGGGGACATAAGTGGGGAGCCTGGAA
CCCCAGACCTACATGGGATGCCTTTCCTCTTGCCGTGGAGCTGGGGAAGAGCAGGAAGCAGCTGTGGCCATCCAGGGG
AACAAATATTTGCCAAGGGAGGAGAACCCCAGATGGAGGCGAGGCAAGGACCTTGACCTGGCCACTCCACTCCTTTTC
CTTTAGGTCTAACTTCATAGACAAAGCTGACAGAAATGACTCTGCTCCAGTTACCAGGGAACAGATTGGAAGGCTGAA
GCCAGAAAGGGTTAGCTCACTGAGGGACATAACTCCCTCGGCCTGGGTTAGCTCACTGAGGGACATAACTCCCTCGGC
CTGCATCCTGGGTGAGGCTACTTGACTCTCCCACGCGGCTCTGCATCTTCTCATGCAACAACATGACTCACACAGAGAG
AAACTGAGGCTCACAGACAGCCATTTCTGGCCCAGGACTATCCAAGCAGCTAAACTGGGCTCAGCCATACCCTCATTCT
CCATAAAAATGCAGAGGGATTCTCAGTTCCCCTCACCCCCACCCCCTCCATTTCCCCAACACCCTCAGGACAGTCAGAT
GTAGGATGTCAACAAGTCCTTTGGGGAAACAGTCAGAGCTAAGTTCCAACTCCTCTCAGGTGCCTCAGTTTCCCCATCT
GTGAAATAGGTAGGTTAAGTTTAACCAACTTAGGCATGGTGGTGCATGCCTGTCATCCCAATACAAGGAACGTGGAGG
CAGGAGAATCAGTTTAAGGCCAGCCTCAGCTCTACAACTCTCTTTCAAAATGACAAGTGTTTCCTGCTTCTGGTGTCCCA
GCAGGGCCCCCTATCTCTTGGCTTCTGTGTCTCAGTCCTCAGCAGGGGGGTCTCACCTCATTTTCACCATCACTTGAGCC
AGAGAGCTGGGACAGGCGGCTAAGGTCCCATAGGGAGCGGCTGGGTCGGGTCGGGGGACCACTGGTTGTCCTGGTGCG
CTGTACACTCCTCAAGATGTCACTGAGAGCTGGCCCCGTGGTGGTGGGGGTCTCCTGTTTGTCCCGCTCGAGGATGTGA
CAGGCAGCCAGGCGTTGAGCCAAAGGCCCATCAGACAGCAATGGGGCTACAGGGGCCACAGGACAGCGCAGGGCCAC
ACGGTGTGGGCTTCGGGGCAGCTGTGGGCCCTCAGGAGGACTGAACAAAGGGCTTCGAGCCGGAGCTGCAGAGAGCG
GCCTGGAGGCTGCGTACAGGACACGGAACTCCTGGTTGAAGGCATCTGCAATTTCTCCTGTGAGCAAGGTCACCAGGCT
CCGGTGCAGGCGTGAGTCACTCCATGTGAAGCTAGGGATGGAAGGTGACAGTCAGGAGCTGTACAGGGTGGCAGCTAC
CCCAGGCCCTGTGACCTTAGGACATGATCTCACAGGGCTCAGCTCCGTTGGTGAAGAGGACAAAAAGTATCTGCCTTGC
TGCTAGTCACAACCAACCTGGGGACAACATGGTAATAGAAGCCTGTAACCCTAGCACTCAGGAGGCTGAGACAGGAGG
ATTAGGAGTTCAAGGCCAGCCTCGGCTACGCTGTTCCAGAAAAGCCTAGGCTACATGAGACTATCTCAAAACAAAAAC
AAACAACAAAACCCAAGAAAACGTTATCGTGACTACCTAAAGTTAGATGACTGGAAACATGGGCTCTGCTCTGCCCCA
CTGAGGGACATCTCAGAGTCGCAGTTTATCATGAGGGTGATCTTCTAATACCCGCAGGACCATTTCCACAGATTCACCA
GAAAGGCTGTACTTCCTAAGCGTGTGCACTGTACACCAGGATCCAAGAAGCACATCTGCCACGCAGAACATGGGGCCC
ACCGGCTGCAGAGGGTGGTACCTGTCCTCCGTGTCACGTGACCAGGGCTTTAACACCTCCAGGGCAAATTTGAACATAC
ACAGGTCTTGAATGCATCAAGCAATACTCTATGGCCTCAGTGGGCCATCGGTAAAGTGAGGTTGCTGTGGGCGGGCCG
AGCCAATGTGTCGGCGTTATGGGATTATCCTTCAAGCATCCTTACCTTGCCAGGTGAAGGTTCTTGGTTCCCTCAGCCTG
TGGTGGACCAGGCTACCTCCCCTCCCCCACCCCCAGCTATCCAAGAACCCTGAGTGTCTGTGAGGTCACWGAGTTCCAT
GGCCCAAAGGCTTGTGAGCAGGGGTGCTGGCCCATCTCCAACCCGAGGACTGAAGAGCTTCTGAAAAGGACACGTTGT
ATCGGGAACCCGAAACACTCCAACTGCTGACCCCCAAGGCCAGGACGAGGGGCAGGAGGTGTTCCAGGAGGTCACAC
TCGGCCATCCAGGAGGTCAAGCGCTCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCT
AGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCG
AAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGG



   

CCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTT
GAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCG
GAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACC
CCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAA
GGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGG
TTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAAC
CATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACAT
CCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCG
AATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATAC
TGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTC
AATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGG
AAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGG
CCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTG
CTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGC
TGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGA
GGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTC
GCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGA
ACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACG
GCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACG
GCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGAT
GGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGG
TACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAAT
CGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCAC
CCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAA
TCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGT
ACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAG
AGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGC
GTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAAC
GGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCT
TTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCA
AACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGG
TAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACC
GCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCG
GGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCC
CGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTT
TCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGAT
AACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTAC
CAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG
CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTT
GATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGG
GTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGC
CATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGG
CCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCG
CCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTG
GAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAA
TAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGA
TGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAA
CCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCT
GCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAA
ATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGC
CTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG



   

GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCCATTAAATGGCCAGAGGTGCAGTC
TACCTCCTGTGGCCCTGGCTTCCTCCATTCCAGGACCGTGGGAGGCGGGCTGGCAAAGCCCCTGGCTTGCCTTCATGTG
GGGCATGGCCTGTGGCTCTCATGGCTCAGCTGTGCCCCATTGGTTCTAGGACGCACATCTTTCCACATTGACGCGGATG
CTGCTTTATGTTGGTGTCACCTGAGAGTTCGTGACATGCGGTAAAAATCAATATCAGATGGGGTTTCAGAGGACTTTTTT
TTTTTTTTTTTGTGAGCAGGAATGATTTTTGAGGCAGGGTTCCCTGTATGCCAGAATGGCCTCAAATTCTCGGTGCAGCT
AAGGACGGCCTCCTCTGTGATCTTCTCTCTGTTGTGTGTCACCACATCCAGCATTGAAGCACTTAGGTCATGTGTTGGCT
ACCCCGCTCTGTCCTCTGGCAACGCCAGGATGATAGTGTCACTCCAAAGCAGCATGTCTCAGGGATGGAGGCGGGGTC
TCAAAGGGTGAACAGGACCCACAGTGTCAGTGCTGCGTGGGGACTTGTCAGAAACGCACGTTCCCACCACTGGCCACG
TGAACGCAGGCAGCTGTGGCCACAAATCTGCTGAGTGTGGCCTTCCGTACCCTTCCGGAATAGCGGTTCCTGGTCAGCA
CCTCTTCACCCTGGGTACTTGGCTGTGTCTGGAGGATTCTGGGATTGTCATGATGTTGAGAATGGGTAAGGGACATAGC
ACTGATTATCTGCTGGGTGGAGGCAGGGATGAGGCTCAGTACGCAGAGTGGATGGGAACCCACAATAGCCTGATCCCT
ATCATCTCATTCTGACAGGCAGCACAGGAAAGGGGAGTAAGCTGCCTGAAGGCACACAGCTAGGAGCTGGCAGGGTTA
GGATCTGAATCCAGCTATCTGGCACTCAGAGCCCAGCCTCAGCTTCCCAAGTTGGGATTCACAAGGCCACTCACCTGGC
CAACAGCAGAGACAGCCCTAAGTGTTCTCTGTGGCAGAACACACCTCCTCTCCTGGATGAGTGTGTGGAACCATTGTAG
AGATGAGTGCGGAGCCCAGAGACCCAGGATGCTCCCCCATCGCAACCCCTCCCCCATCATGTCGAGAGGGAGGGCTGA
GCACAGGGTGTCATGAGGGGACACACCTGTAGGATCCCGAGATGACCCTGTCACCGTCCAGGAGCACGAACTTCTCCC
GCACATGGCCGCTCACCTGCCGTCGCCTGCGGCTCTGGAAGGTGTGGCCCTGCACGGTCCGGATATCCAGGTTCTGGGA
AAGGGCATATTCTGTGATGCCATCGATACTGTCCCAGCATCCCCAGGGCCACTGATACCAAATCTTAGATCTGAGGATA
ACTAGTTCTGGATCAAGGATCCAGGACACCCCCCTCCCCAACTCCCACCCTCCAGTGGCATGTGTTTCAGATCTCAGGG
AACCCCAGTGACCTAGAGACCCGTGGAAATGTCCCCCTCTGTGGATTAGGGACATTTAGATGGCTCTGGCCTGGCTCCT
ACCTCAGTGGTCCACAGGTTCACCCCTAACTGCTGGGCTAGTGCCAGGAAGGCAGGCAGATGCTGGTGGTCAAGCAGT
AAGTAGACAGGAATCCATCGGCGGGTAGCAGCATCCACCATGTCTCTGAGCAGGTCAGGGTCGGTGAAGACATCCATG
ACTACAGCCACCAGCTAGGGGAGAAAGGGGTAGACAAAGGATGGGGGACTGTGGCACTGGGGGTAGGATGCTGTAGA
GACACAGGCTTCAAGTCCTGGCTTCTATGGGATGCTCAGGGTGGCAGGGAGACACCCACCCTGACTCTTCCCTGCAGGG
AACCAGGCTGCCCTTCTAGGAGACCCGTTTCCAGCTGCTGAAAACTCATCTTTAACCCCACAGATTGTTGCCCACAGAT
TGTCCTTGAGAACGCCAAAGGTCCACAGCTCCAGGTTAGGGCTGGGTCCTGGTGACCAGGAAGCCTAGGCCACTAAGG
TGTGCCTTGTAGGCAGACAGTTATGGTGGCATGACTCATCACCCAGGTCACTGCGAACAGTGAGCTTCAGCTGCATCTA
GCCTGTTTCACCATGACCTCCACTCTTGGAAAGCTGCACATATTAACCCGTGCAGACCACCTGGCACTGGAGCCACGGA
AATCCCAAGATTGCTACCTAAGGAATAGGGCATCGGAGGGGCAGGAGCGGGGCGGCTACAGGGCAGGGTAACTACCC
CCAGGGCTTTCCTGGAGGAAGCTAGGTGTCTCTGATTTGGTGTGAAAGGGGCTGACTGACAAATGGTCACCACTTAGCT
CCAGAAGTGTGGATACCAAATCTCAGGGAGTAAGAGGCCTCCAGGTCTGAAGGGCAAAAGATAAAGCCTGGGCTCCA
GGACCAGAGGAGCACGTGTACAGCCTTGCAAATTCCAGGAGGGTATGGGGAAAAGCCTAGGTACCGGTCAAGGGGAG
GGGAGGCGGGGACACCCACCTTTCGAGCAGCCTGGATTTCCTGGTGTACCAACTCTTTAATGGGTGGTTGGCCCTCGCC
TGGTGGCTGGGTGTAGAGTTGCGCCCGGGTGATGCCCTTCCAGGCAGTGTCTTCAGGCCAGCCAAGCCGCAGCAGGGG
TGCCGGCTCCTCAGATTGCCTCGGCCAGTAGGTCAGGCTGCCCACGTCCCCATCGGTGATGGCTGTTCCCGTGCCTGCT
GCACCAGGCTCCTGGCTAGGTACTAGCCAGTCTTCAGCAGCCGTAGCCAGGGCCTGAGCCTCATCTGCACTCAGAAAG
GGGGGCAACCTCTCCTGCTGCACACAGGCCCAGAAAGTCTCCTCGCCACTGCTCAGCAGGGCTTCGAGTGCCAGCCGCT
GGCCCTCAGAGTACAAGACGGCAGGGCTGGCCTTCGTTAGGGCTGGCTCGCCAGCCCCCAACTCCTCTCCTTCCAGCGC
GGCCAGCTGGGAGGCTGCCATTCAAACCACACAAGGCCTCCAGAGGCCAGGTCCTGGAGGGTCTAGATGGCTTTTGGA
GATAGACCATCTGGGGTCCTGTGATATTATGCGGCCACCCAAAGCCCCCAGGGTAGGTCTGTAAACATCCACACAGCTC
CCTGAAGGTGCCCGACTCAGTCCCTACAGACTCTCCATACCCTTACACCATGGATCTGATCACATGTGCCTGCTGACTA
CCTGCCAGTCAGCCATCTCCCATTTTGCCTCTGCCAAACCGCAGGACCACCTGTGACTTGGAGCTACGGCAGCTTTAGG
TGGTTCTTGGCTGTTCCAGGCCTGTCAGGATGACCTGGCTGCCCTGACAGGTCTGGCCATCAGCCTAAGCATTTTCTGCT
AAATGGCTGCTTGCCTGTCCTTGGTCACCCTACTGCTTGTGACCAATGGCTCGACTGCCTGCCACTTTGGCTTATCTATG
GTATCTGACCCACTCTTTCCTCCCTTTCATTGCATGGAGATTAATCTCAGTAGGACAGCAGGAGAGGCAGTTTCTGAGTC
TGAGTAAACTTTCTTGCCCACCACCCCAGCTCCCACAGGCTAATCTCTCTCCCAGTTCTGCCTGTCATAGGGTCAGAAA
GAACCTATCCCCTGCCCCCTCCCCCAACTCCTCCCCAGACACTTGCCAGTCTCCTTCAGTGAGGATCTTCAAGGTATTGA
AGTCTGAAGTCTACCTTGGCTGTGAGCCTCAAAACCAGTCCGAGATGTTAGCAGCCATGAGTACTGTCCTCCGATCGAT
TGAGAACCTAGCCTGGGTTTCTTGCCAACCTTAGTCTCCAAGCTGTACTCTACTTCCTGGACAGGAACTATGGACCTGTG
AAGCTGAATTAGGTTCCAGCCAACTGGCACCACGCGATCCAGAAGGCCAGGCCCCCCACCTACAGACCCCAGGCTTCG
GCCCGGTCTGAGGGCCAGCTCAGGAGCTTCCGACTTCCTCCTGAGCAGCTCTCCACCCAACGGGGAGCAATTGTCAGG
ACACAGCCCCTTGTGCAAACAGAGGGGGAGGGACTACTAGGCATCTTGCTCAGAGACTGGCCCAGGCAGGGCCTCACC
TGTTCCCACGCCTTGCCCCACATCCCCCAACACCAAGGTCTTGGGAAAAGCTAATCCTAGGAGGAAACAGGTGAACAC
AACACCCAGCAGGCGGGGCTCGGGCACAGGCAGGGGCTGCCCAGGTGCAGGGCAGGTCCCAGAGCAGGCCCCACCCC



   

CTTCCCCAAAAATGGGTCTGTGCTGACTTCCAATCAAATGCTGTCACCACTAGTGGCCCTCATCCCACCCTGCCCCTTTC
CAACTTCATGAATGAACACAGAGGACCATCATCATCCAATGTTTTTTTTATTAACAGTTAAGATCCAGGGTTAGTTTTTG
TAGCCTCTGCTGGCCCTTCGGCCTCTGGCGCGCTCAAACTTCCGGCCCTTGGAACGGACATAGGGTCTGTGGGGAAAGG
AGGGAGGTTAGAGAAGTCCAGCTCATTGGCACTAGGACCTGTTCCTGTCATACTGGAAACCTTCTGAGAGCCTTCGCAA
TAACCACTCATCCCTCAGAAGTGGCAGAGGCCCTGGCTAGCCCAGATTTGTGACCACCCCCCACCCAAGTGAACTTGAC
ATCCTAGTGGCCACTATGGGTAACAACTACCAGAAGCCAAAGCTCTGATACTCACTTGGTATGGCTGTGTGGGGTTCCT
GGGGCCTTGCCAAAATGTCGGTACACCTCTCGGCCCTTCCGAGGACCAGACAGGAGCACAGTGCCCCGGCCCTTGGGA
GACTCCAGGGCCAGCTGGTCAAAGGTGAGGATC 
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