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Genentech ID: UNQ841 Date of Submission:  10-6-04 

Lexicon Contract Name: DNA251 Mutation Type: X  Standard Knock out  

LexVision Name: SEC493N1   Conditional  

Reference accessions:  NM_030175 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __KOS55_________     
     Target Vector  DNA __pKOS55TV____________     

   Targeted ES Cell DNA __2G1____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 14+15 16+17 

Restriction Enzyme for Genomic Digest: ApaI ApaI 

Predicted Wild-type Band (kb): 3.0 kb 8.7 kb 

Predicted Mutant Band (kb): 2.1 kb 11.5 kb 

Probe Size: 347 bps 325 bps 

 
 
 
 
 
 
 
 

   



   

PCR Strategies: 
For standard knockouts, give wildtype and mutant-specific strategies 
For conditionals, give 5’ loxP and cre-excision strategies 
 

Wild type-specific (absent in targeted allele) Mutation-specific product (absent in wt) 

5’ Primer Name: 1 5’ Primer Name: Neo3A 

3’ Primer Name: 2 3’ Primer Name: 9 

Predicted Wild-type Band (bp): 403 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 457 bps 
 

 
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 
14  5’ – GCGCTGAGGATATACCCACA 
15 5’ – GACAACATTCCTCGCCTATTA 
16 5’ – AAAGGTGCTTCTCTGCGACAC 
17 5’ – CCAGTCTAGTTCCACGGAAAG  
 
 
 
PCR Genotyping 
1  5’ – GGGCTAACTTTGCAGATCTTG 
2  5’ – TAGTTAGCACAGTGTTCCGTG 
Neo3A 5’ – GCAGCGCATCGCCTTCTATC 
9  5’ – AAGTGTTCCAGTGACCTCAGC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
CCTACGCGGCTCACCTCTACGATGCCGAGAACCCCCAGACACCGCTCCGGAACCTTCCGGGCCTCTGCTCTGACTACTG
CTCTGCCTTCCACCGCAGCTGCCACTCGGCCATCTCCTTGCTAACCAATGACCGTGGCCTCCAGGAGTCCCATGGCAAA
GATGGTGCTCGCTTCTGTCACCTCCTCAACCTTCCTGACGAGGACTACTGCTTCCCCAATGTCCTGAGGAACGATCAACT
CAACCGCAACCTGGGAGTGGTGGCTGAGGACCAGCAGGGCTGCCTGCAGCTCTGCCTGGTCGAGGTGGCCAATGGCTT
GAGGAACCCTGTGTCCATGGTCCACGCTGGGGATGGCACCCACCGCTTCTTTGTCGCTGAGCAGGTAGGAGTGGTGTGG
GTCTACCTCCCTGATGGGAGCCGCCTGGAACAGCCCTTCCTGGATCTCAAGAGCATGGTGCTGACCACACCGTGGATCG
GGGATGAGAGAGGCTTCTTGGGTCTCGCTTTTCACCCCAAATTCCGCCACAACCGCAAGTTCTACATTTATTATTCATGC
CTGGGCAAGAGGAAGGTGGAGAAAATCCGGATTAGTGAGATGAAGGTTTCCCTGTCTGACGGCAACAGAGCAGATCCC
AAATCAGAGAGGTGAGACAATCCCACGAGAACCGAAACTCTGCTCCCAAATGATGCCCCTCCATTCTTAGGATGGTAG
CGAAGGATGGCACTGGTTTTCGAGTGCTAGACTAAAATGTTAAGGAAACAGGTTGGACAGATGGTGCTAAGAGCCGTG
GTCGCTCTTGCAGAGGACCTCTGTTCAGTGCCCCAGCACCCACACTGCATCACAACCCTCTATAATTTCAGTTCTAGGG
ATATGACTCCCCCTTCTGGCAGCTGCTGGTAATGCATGCAGATTGGTGTACAGGGGAAAAAATAATGCACATAAAGAT
GTTAAGGAAAGCCACTTCTGACGAATAAGGACAACCTGGGTAACTTCAGAGTGGAGCTTCTTTAAGGGGTGTAGCCCT
CACCTTACCTAACCTAGTTAGAGCCATGCTTGCTCATGTTTACAAAGGGCTGGCAGCCAAAAGGGATTTTAGAGTGATT
ATAGATAATACATTAAACACAACAGTAGCCTCTAATTAATTGTGTGGGCCCTAGGTACCAGACCCTTTACCTTCAGTGT
GAGATTTCTATGTCTAGTTGATGCTCTGGTTTCATTCTGTCGCTGTGACAAGGTAGAGGAGGGGGGATTTATTTAGCTTA
TACTTCCTGGCCACAGTCAGTCACCAAGAGAAAGCAGAGCAGGACCCCAAGCTGGAACTTGTAGGTGGGCTGGCTTGC
TATTCCATAGAGCATCACCTCCAGCCGAGGGACTCATCTCACAGGCATAGATACAGCAGGAGCAACAGAGGAGGCTGC
TTGGTAGCTGGATCCCACGCAGCAAGCTTCCTTGTGTGGTCCAGCTGTCTAAGGCTATTAGTCATTGTGGTCCTTGGAGA
CCGAAGCCAGGCTGGGCTAACTTTGCAGATCTTGGTGGCTTGGACGAGCCAACCTCTGGGTATCTCAGCCATGCTAAAG
CCCAATGTGTAGTTTCTCTTTCTYTTCCAGGGTCATCTTGGAGATAGACGAACCAGCCTCCAACCACAATGGTGGACAG
CTTCTCTTTGGCCTGGATGGTTATCTGTACATATTCACTGGGGACGGAGGGCAGGCTGGGGATCCCTTTGGCAAGTTCG
GAAATGCTCAGAACAAGTAAGTTGTATGGAGGGCTGTACCCCTGTTCCTTTCACGTGTACCCCGGCACACTGCTTACCT
AGAGTCAAACTTAGAAGATCTAATCCCCCCCCACTGCAGCCAGTGAGAGGAGCCTTTGGGTTACCTTATCAATAATACA
CACGGAACACTGTGCTAACTAATATAAATGCTTAATGTGACTGGACATGGTAGTACACACCTTTAATCCCATCACTTGG
GAGGCAGAGGCAGGTGGAGCTCTGTGAGTTTGGGGCCAGCCTGATCTACATAGTGAGTTTCAGGACATCCAGGGCTAC
AGAGTGAGACCCTTCTTCAATAAACAAACAAACAAACAAACAAACAAACAAGCAAGCTAGCTAGCTATCATAATGCCG
TATAGAAAATAATTTAAAAATTAAACTCGAGGACAACAACCGTCTAATTTGACTTATATCTCAGTATACCTCAGGCTCT
GTGCGAGGCCCAGAGACACAGGAGAAGCCAGTTAATAAGAGCTGAGATTATCGAGTGCCCACAGTGTTGACAGTGACC
GAGTCTCATATTATCCTTGTTTAAAGGGTGAGGAAACTTTAATCTGTTTTCATTGTTATGCCATTAGTACGAGGCCTACT
GTAAACATGTATGAAAGATTCCTATGTAGGGCTTATGCTTTCCGTTTTCCTGCCACGAAAAAGACAGAAACTGCGACTT
GGACACTGGTATGAGAGCCCATTGGATTAATTAATGTCAGTCACACTAAGGTGGTATCTGCTGAATGCTGTCATTCAGG
GATTTCATTACGTACCACGTGCATGCCTGCCCATTAAATGTGTTCTCACACCAGCAGTGCGATACTGCATCACAGCCCA
GCACTCGAACTCATTAGAAGAGCCTCAAAAAAGATAAAAAAAAAAAAAAAGAAAAAAGAAAAAAAAAAGAAAAAAA
AAGGTTTGTTTCCCCCTCCATCCCCCCAGCACACTGGGACAAACAAACAAACAAACCAACCAACCAACCAACCATTATT
TATTTTTAAGTTTACAATATTAAGCCAAATTGGAGAGCACCCATCATTAAAATAGAAAGCCAAAGCGTCAAAGTACTAA
GGGTCACGTAAGATGAGGGAGTCTTAAACATCTCTTATATATTTAAAAGAACCAGGCGGGTCACCCTCCCCTCTAGGGT
TCCTAGCAGTCTCCTGCGAGGCGTCAGCTCTCAGCGGCCTGCCTGGTCCTCTCCTCTGACCCTTTGCCTTTCTCACTTGT
ATCCTTGCTCACCCAGCAGGCCTCTTTCTTGCCATCTTGTCTTTCAGAAGTTCTCTGCTGGGGAAAGTGTTAAGGATTGA
TGTGAATGGGGCAGACGTGGATGGCCAGCGGTACCGAGTGCCCCTGGACAATCCGTTTGTCTCTGAGCCAGGTGCCCA
CCCTGCCGTCTATGCTTACGGGGTCAGAAACATGTGGCGCTGTGCTGTGGACCGAGGAGACCCCGTCACACACCGGGG
CCGAGGTCGGATATTCTGTGGGGACGTGGGCCAGAACAAGTTCGAGGAAGTCGACCTTATAGTTAAAGGCGGGAACTA
TGGCTGGAGAGCCAAGGAAGGGTTTGAATGTTATGACAAGAGACTTTGCCGTAATGCGTCCTTGGGTAAGTAGGG 
 
Genomic Locus: (the deleted sequence represents nt9,533-12,915-in the sequence below) 
 
TCACCATTCTTTCCTTTGAGTCCCTCGAGGCACTGTCCTCCCTTCCCTATTAATATGATCTGCCTTCCATCGACGGAGGAT
ACTGTTTTATACTCCCCCTCCCTACCCCCCCCCCCACATCCTATACAGTCCTGATCAGCTTCCCAGGTATTTGTTACAGG
CATCTCCCTCCACGCTCGAAGCCAACCCTTTCAGAGCACATTGGAATCTTTGTCTTACCAGTGTTCCTTTGCCAGCAGAG
CACTTTGACTACAGTGATGCCTGTTTCCTGTATTGGCACTGAGGACCTGTTGTAAAGTGTCTGACTGGATGATGTAACTG
TATCTGAAATGAGATGTGGTGATCAGGAGCTTGTGTCAGGATGCCCAGTGGGATGCTGGTCTCTCTGACTCATCTTTTC
GAGGACATACGCCTCAGACAAAGAGACCAAGACATAAATGCTAATAAAAGCTCAAGAAATCCTCTCCAGGAAGGGGG
ATGCCTTCCTGCTCACCGAGGCTCATGTGCTTAGGAGGCTGTGGTGGCTGTGAGATCACTGGCTGACCTGGGGCCAAGG
GTTACTCCTCCCACCCACGGCTTCCATAGCAGTGATAGGCACTGACCTTTGAGTAAACCGCCCCGTGGAAACTGCGCCG
TCACCAGTGACCCAGACTCCACCTATGTTTTCAGAAGCAGAGGCCGGGGTTGTGGCTCAGGGATCGTGTGTTTGCCTAC
AACGTCTGAGAGCCTGGGTCCCACCCTCAGCTCTGCCACCAGGTAAATCTACAAGGCGTTCTGTCCGACAAACTGGAA
AGCTGGGCTATGTGGGCAGTCATCCTGACTACCCGCTTCTGGCTTCCCTTTCTTTTATGGGTCTTGTTTGTATCTTTAATA



   

TTGTGGAGGCTTTTAAAATAAAGAGTACTGAGTGTAGACTTGGCTACAACTAAGCTCATGGTCTTAATGTCCTCCTGGC
AATGTGGTCAGTGGAAGAGCTGCCTGGGTATTACCGGGTATTTGAACCTGTTTCTAGTTGTGGTGTGGCTCAGCCCTTA
GCACACACCTTTAATCCCTCTGGCTGGAATACAGACATGCCCTTAGTACACACCTTTAGCCCCAAACAATGTAGATAAA
GTTAGTTTGTAGAAGGAAGCACCCATGTTTGAAAGTGATGTCGAGTTGAGTGGCAGACAAAGTGATGAAGCAGAGAAG
GATTTGATGGAATAGGATGCACCCAACTCTCGTGAGAAGAGAGAGGGGAGGGAAGGTACTTAAGGGAGAGACGTACA
GGAGGAAGAGAGTCCAGTCCAGGAATACAGCAGAGTTCATGGAGACAGTATAGTAGAGTTGAGAGGGAGAAGGAGGC
GGTTTTACTGGGAGAGCTTTAAAGAGACAGATCGAAGAGAGAACAAACTAGACACAAGTAAAGACAGAACAAGCCAC
AGAATGAGAAGGATCCAGGGGATTAGAAAAGATTGCTAGAGTTAGTTTGTGGCCAAGCAGAGTAATTCAGAGAAAAG
CCAGATTGAATCAGTCACCCTGGAGAGGAGTTTGAGCCACAACAGCTGAGTTGAACCAGCCAGCCAGAGTTCAGAAAG
GCCAAGAAAGGGTGAGCTTATTCGGCAGCAAGTCTCAGAGGCTGAAAACATTCCAGGCCTTGATGAGACTGTACAGAG
GCCTAGGTTAGCATGCAAGTCAGCAACAATTACAACAGGAGAATAACAGTTACTTCTACCCTTGGTCAACCTTTAAAAG
GCAGGGCCAGCAGGCCATGTCAGTTCCAATGGGCTGGAATTACAGACAATGCTGGGTAGAAGAAGCTCAGCTCAGGCA
CTAAACACCTGCGTGGATCCATGCTGGTGTCCATGCCTCTGGGCTTGGGACTGTGTAAGTTTAGGGTTCCATGGCCATC
CACTCAAGAACTAATTTAAAGCCAGTTGGGTGTAGTGGCATATGCCTTTAATCCCAGCACTTGGGAGGCATCACTGTGA
TTTGAGGCCAGTGTGGTCCACATAGAGAGTTCCAGGCCATATATATATATATCCCTGTCTTAAGAAAAAGGCTGTTGGT
AGCAGAGACATGTATGAAGCAAGAACAGATACTTATGCAATGTATATAGAAGAATGCTTCTAAGGTAGCTATAGGGCC
AGTTAGGGTGGCTAGGCAAAGGTGCCTACCCCCAAGTATGACAACCTGACTTCCATCCCTGGGTCCCATGTGATTGAAG
GAGAGAATATACTCTTTATTTATTTATTTTTAAAAAGATTTACTTTACATATATATATGTATATATATATATATATATATA
CACTGTAGCTGACTAAAGACACCACAGAAGAGGGCATCAGATCTCATTACAGATGGTTGTGAGCCACCATGTGGTTGC
TTGGATTTGAACTCAGGACCTACAGAAGAGCAGTCAGTGCTCTTAACCTCTGAGCCATCTCTCCAGCCCCAAGAATATA
CTCTTGAAAGTGCTCCTCTGACTTCCACACATACTGTGGTATGCCCCTCACCTCCACCCCCACCCCCTACCTCTCACCCC
TCCCCCCTGACCCACATAGACACACACACACACAATAGATCTGGCAAAAGCAAGGTCAGGTCGACTGTGCTTCCTGGT
CTTCATGTTCTCTGGGACACAAGGAATCTATTCATAAAAAACGTGTATATTGAAGTCTGTCAATGTGTTAGTACTAAGA
GCCAGGCTTTGGGCTAATGTATTAGCTAGCTTTTCCATTACCATAAAAATGTCTAGATTGTCAGGGGAAAGGCTTATTC
GAACCCATAGTTTTGGAACTTTGAGCCGTGGTCCTGCATTCACTGCTCTTGGTCCTGTGAGGCAACTCCTTCCTCACCAC
AGAGGGGAATGTGGTAGAGTAATGTTGTTTGCCTCACAGTTGCTGGGAAACAGAAATGGACAAGGTTGGGGTTCAAAA
TCTGCCTATGAGTACACCCCTTCAGCACCTAGTTCCTTTCTGTGAGGCCTTGTCTCTGAAGGTTTCAGCACATCCCATTG
GTGCCATAGGCCGGGAGCCAAGTTTTCCAATGTATGCGTTTTAGAGAATAGTCCACATCTAAACCACAACAGCTGAGG
ATGCAGGTGGGTGGTAGGATGTATGAGGCCCTGGGTTCAATCTTCACGAGCTCTCCTGGCCTGCTAGAGGCTGACTGCA
GTGCCTGTGTACCGGCTGGTTTTGTGTGTCAACTTGACACAGGTTGGAGTTATCACAGAGAAAGGAGCTTCAGGTGAGG
AAATGACTCCACGAGATCCAGCTGCAAGGCATTTTCTCAATTAGTGATCAAGGGGGAGGTCCCCTTGTGAGTGATGCCA
TCTCTGGGCTGGTAGTCTCGGTTCTATAAGAGAGCAGGCTGAGCAAGCCAGTGGAAGCAAGGCAGTATGTAACATCCC
TCCATGGCCTCTGCATCAGCTCCTGCTTTCTGACCTGCTTGAGTTCCAGTCCTGACTTCCTTTGGTGATGAACAGCAGCG
TGGAAGTATAAGCCGAATAAACCCTTTCCTCCTCAACTTGCTTCTTGGTCATGATGTCTGTGCAGGAATAGAAACCCTG
ACTAAGAGAGCCTGGGAGGGGGCTTCAGAGGGTGATTCTGTTCTGACTCTCACTGTGGGGACACAGTCATAAAAGTTC
CTTGCTGGACACCGGACTTGCCCCCTGCTTGATTTTGAATTTCCCAGTCTCTAAACTGAGAGATAAGTTTCTACTATCTA
TAAGTTAACAAGTCTACAGTATTTTTGTTTTCTTCAGTGTGCTTTTGAGATAGGGTCTCATGTAGCCCAGACTGGCCTTG
AACTTGTCTACAGTCAAGGATGACCTGGATCCTTTGACCTTCCTGTCTCTACTTCCCAAGGGCAGTTGAACACAGCACA
GCCTGATTTGTGAGATACTGGGGAATCAAACCCAGGGCCTTATGCATGCTAGGCAAGCACTCTACCAGCTGAGCCCCAT
CCCAGTTTGTGATATTATTGCAGCAGAGTGAAGGGATTGAGGCGCCCTCCTTTCCTTGCTTGACTGCTTGTGTTTTTCTT
GCTGGGGATGCGAGATTCATGACACTTCCTCCCATCCAGGCACACTCGGGACGGCTCTCCGTGACATGCTCCCAGACCC
ACACCAGCACTCTCTGTGCCCTTCTGCACTGCAGGAGCCTGGACATTTGCCTCGCGCAGAGTCTGCTGTCAGACATCTG
TAATGTGTGCCGCTCAGCCTGCAGAAAAACAGTAAACAAGCGGGAATTTCCTGGCCTGCCCCCAACATGGCGGAAACT
CTGTGCAATTTGAAGAATCCTAGCACCTCAGTCATTGATGCCAGCACACGGTTGACTAAGCACCCGCAGTCTCCCAAAC
CCTCAGCACTAGTGTCAAGACCTGCTCCAGCTTCACTTTTAGGTAAGGACACCTCTCCCTGATGTCACGAGGTATGCTTA
GCCACCAGCACAGAGAAGGAACTTCACTGATGAACCACCTCATTGAACTGGGGCAGGATGTGAGGGAGAGAAAGAAG
GAAGAGCAGTTGGGAGCGGGGGCGGGGGGGGGGGCACTGGGCAGASYRGGSARGCCAACCTSAGCRAACRSAGCAGC
CMGAGWRTTCCCAAGGYCMAAATGCTGGGAAAACATACTAGCCCACACACTGTTCCTGGTCATCGGGCCCCGTGGCTC
TCTCCTGGCATTTTCTGCCTGGGCCTCCCGTTCTTGTTGGGCTGGGTGGGCCTGCTGCAGGGACACCCCCAGTGCTTGGA
TTATGGACCACCCTTCCGTCCTCCTCAGCACCTGGACTTTTGCTCTGACTATGACTCCTTCGGCTGCTGTGATCAGCGCA
AAGACCGCCGCATCGCTGCCAGGTACTGGGACATCATGAGCTACTTTGACCTGAAGGCCCACGAGCTGTGTGGAGGTT
ACATTAAAGACATCCTTTGCCAGGTGGGTCTGAGTGTATGTAAGCCTAGGAAGAGGAGGAGGAGGAGAGGGAGCCAG
TTTGGAAAAGCGATTTGTGGCTTTACAGTGTTTGGCTGAACAGTGAGGGATCCTGGAGTAGGACTCTTCTGCCAGGTGC
CTCCCTGGAGAGCTGGAGGTGAGGGTGTGCCCTGGTTCTCCATACTCTTCCCTCTGGGCTTTTTCTCCAGACAACGAAG
ATTGAAAGAGGTGTTCATGGGGTTCTCAGTGCAGCTGCTCCGTCCTGCCTACAAGGACCAGAAAGCTGGGCACAGCAT
CCCTGTGGCATTTATGCATTGTGCAGTGGGCAGGGGTGGGGCGGGGAGGGGTTGTGACACCTGCTGAGAGGGTGTTTT
GCCATGGGGGCTTTGGTTGTGACAGTGGTGGTGGCAGGGGTTGGGGTCCTGTCTGCAGAACTCCTAAGCTGGATGCAG
AGAGCCTCAAGTTGCTGGGAGGAAATGACCCAGAGTTTCTCCTCTCCACGCTCAGCAGCAGCCAAAATCCACAGGCAG
GAGGCGTCACCTTAGCTGAGCTGAGCTTGAACATTAGAAGGTACAGACTGCGCATGCGCACGCGCACGCACCAGTCTT



   

CGGGAAGAGAGTCCAACTCGAGAAGCTTCTGCAGGAAAGCAGCACTCTAATGACGTGACAGACATCCTGGGGCATTTT
AGTGCTAGTATGTGGCTGTCCCAGGGTATCTTTATCCCACCATGGCCACTGTTTTCAAACTCCTCAGCTCTATGCGTGGG
TACAGACAGCCTAGGCAGGAATCAGTGCAGTAGCACTCAGAGGACAGACACCTGGGTGGCATCGCCTCGGGGCTGTGT
TCTCAGGACAGGGCACCGTCCTTCAGGTGTTTCCTGGAAATTTAACTCTGAGATGAGCAAGGGGTGTGCATGTGTGCAT
GCGTGTGTGTGCGTGTTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATTGGCTCGAGGTCAGTGTTAGG
TGGCTTCTATCTCTCTTTACCTTGTTTGGAACAGGGCTTATAAAACTTGGATTCCCTTGATTCAGGTAGGATGGCTGGCA
GCCAGTTCCAAAGCTTCCTGTCTCTGGCTCAGTGCTGTGGCACTGGCTGGGATCCAAATGCAGGTCCTCCTGCCTGCGA
ACAAGCACATTAGTAGCTGAGCCATCTCCTCGGCCTTAGAACGCGAGCTTTTCCAAGCAGCATGGAAACTATTTCTGAG
ATGTCCTCTGCTGAAAATCTTGCTCCCTTCCCATCTCCTCTCAGATCCAGAAAGTCACATTTAGCTGCTCCCTTGTTTTAT
GAACCTGAAGTGTAATGAACCCATCTACTTGTTGAAATAGACAAGGCCACTTCCCAGCACCGTGGTATCCTGACAGTGC
TGCTGCAGACGGTCACAACCTCCACCTGTCTGGATCATATGCTGGCTTCCGGTCCCAGGACCTCTTGATTATCGGACAT
CAGGGTTAAGCACAGCACCGTGTATGGCCCATTTCCGCAGTGCTTTTCTGAACTCTAGCTCATAGCAAGTGTGAGCTCC
TTGAAAACCCAAGTGTGCCCTTTGCCCACCACTGCTTGTGGGGCCCACCCACGGGAGAGGTGCAATGCTCACACGGTA
GAGGATAGGGCCGCTTTTGGGTCTGAGTCTCCCCACCGTGGGGAAACATCTGTTTGGTTCCCGAGCTGAGTCAAAACAA
CTTTGCAAGCTCTAAACGGCTGCCTACAGGTGTGCCAGGGTGACGGTTATATTTCTGCAGCCAGTTTCTGTTCACAAGC
ATTTCCTTATTTTACCTCCATACAGCTTTTTTTCCCACTCTCCAGCAGATGGACCCAGGCAATCTGACACTCAGGCAAGT
GGGTCCTCTCGCTTTGTGCTTTGTACCGGCTCCTCTGACATGTAGTCTCAGTTGACATGAACTAGGCAGTCTGATGGGGT
GGTGCTATGCATCTCTGGGCTTCTTTGCTTCCCGCAGCCTCATAACCAAAGGCTTGCTCTCTTATGTCCAGCCAGGGGAA
AGGAGAATAGTGGGATTCTAAAACTCACACAAGTGCAGCTGGTCCCTTGGAGAGTGACTCCAGTCACTCAGGGTACTT
GGCTGTGAGAGCTGTAAGTGATCTGGGGTGCTTGGCTGACAGACTCACCTCTACCCTACCGCTCCAGATCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCCCTCCCCCCCCTCTCTCTCTCGTCAGGGTTTCTCTGTGTAGCCCTGGCTGTCCT
GGAACTCATTCTGTAGACCAGGCTGGCCTTGAAACCCACCTGCTTCTGCCTCCCAAGTTCTGGGATTAAAATTGTGAAC
TACCACTGCCTGGTGTCAGATTCTCTCCTTTAAACCAGACATTGGTTACTTTTATATCGCCGTGATAAAACACTGTAACG
ACAAAGGTGACTTGTTAAAATGACAACAACAACAACAAACAACAACAAAAAAACATTTAATGTGGCTTATGGTTTCAG
AGGGTGAGAGTCCATGATGTGGGAGTGAAGGAACACACGAGAGCTCATCTCTTGATCTACAACATGGAGGCACAGAAG
TGCAGGCATGCTTCGAAGTGCAGGAGCCTTTTGAAACCCCACAGCCCACACCCAGGGACACATCTCCTCCAACAAGAC
ACAAGACTTCCTAAACCTAAACAGTCCTGCTGATTAGGGACCAAATCCTCGAATATATGAATGAGCTAATAGGGCCCTT
CTCTCTCAAAGCAACTGCTCTTTTCATCTTCTGTTATCACTGCAGTGTCCTCTGTCTGTTATCACTGCAGGGCGCTGAGG
ATATACCCACAGAAATCTGTTGCTTCCTGAAACTGCTGCAGTCTAGGAGGTCAAATAACAGCTACTCCTTTGGACATTT
AATCCGTGTATACTTTTGTATAGGACAGCCTCGTTACTGAAAAGCTAGAATTGAGCTTCACTCACAGTGCCTTGCTTATA
TCAAACACAATATCTAATGTATGAAGAAATCACTAAGCACCTTAACTTCGGGGAGAGACACATCAAATACGCATTTTG
ATTATATACATTCGAATTGTTAAATGTTTTAAACACAAAGGAGCGTAGAATATGAACTGCTAACACTAGGTACCCAGAT
TTAATAGGCGAGGAATGTTGTCATGTTTCACCTTCAGGAAAGGAAGGATTGAAAAATGCAATACCGGGCTGGTGAGAT
GGCTCAGTGGGTTAGAGCACCCGACTGCTCTTCCGAAGGTCCAGAGTTCAAATCCCAGCAACCACATGGTGGCTCACA
ACCATCCGTAACAAGATCTGACCCCCTCTTCTGAGTGTCTGAAGACAGCTACAATGTACTTACATATAATAAATAAATA
AATAAATAAATCTAAAAAAAAAAAAAAAAGAAAAATGCAATACCATTTTCCTTAAAAAAAAATATTCTCCCAGGGATG
GAGAGGCGCTTCAGTAGCGAAGAGCACTTGCTGCTCTTATAGAGGACCAAGGTTCTGTTCCTAGCACCCACATGGTGGC
TCACAACCATCTGCAGCTCTGATGCCCTCTTTTGGCCTCTGCAGATGCCTACATACACATGGTGCACATAAACTCATATA
GACTTTCACATATATACATACGTAAAGAGAAGTCTATTAAAACTCATCCATCATTTAATATATAATCATAGGTCAAGAA
CGAAGCTATTAGGCTAGAGAGATGGCTCAGTGGTTAAGAGCACTGACTGCTCATCCAGAGGTCCTGAGTTCAATACCTA
GCAATCACATGGTGGCTCACACCCATCTGTAATGGGATCTGATGCCCTCTTTGGTGTGTCTGAAGACAGTGACAGTGCA
CTCATACATGAAATAAACCTTTTTTAAAAAAAGGAACGAAGCTAGTGACAGCTGTTATATCTGTGCAAGCCTGTCACAG
AAAGGGGGGTGTCTCATGGAACCCCACCCCTCAGGATTTATTTCTAGTTATGGTTGATCATAGAGGTAGAGACATTTTC
TTCAGTGGTATAACCATAAATAAAGGTGCCTTGCTCCTGTAAACAAACCCTCACTCATTCTGCAAACAGATCCAAAAAA
CTCATTGGGTTTCATACACACGCACATGGGTGTGCGCGCGTGCGCGTGCATACACACGCACATGGGTGTGCGCGCGTGC
GCGTGCACACACACACACACACACACGCACGCACGCACAAGCATGCATGCACACACGCATGCACGTGCGCGCACAAG
CACACGCACCCATGCACGCATGTATGCACGCACGCATGCACACACGCATGCACGAGCACGTGGACAATAGATAGGGTG
CTAAGGAGATTGGTAACAATGGGAAGGGGACAGGAGAGGTGTTGTGAGTTATGATACAATGTGACATAAAACGTCATG
ATGAAACCCATTATTACATACAACTTAACGCATGCTAACACACATTTTATGCAAGGGGTTTTCTCCAGGTGCATTAGCT
GTATCAGAAATTGGGGTTCTACAGAAACAATTATCAACCATTTGTCCACAAGCTTCCGGAATGCTGACTCTCTACTACA
CCGCTTCTCCGTTTTCTTTGCTTGCTCACGTTGATCGAGCATCCCATTGTTTTTCCAGGAGTGTTCTCCCTACGCGGCTCA
CCTCTACGATGCCGAGAACCCCCAGACACCGCTCCGGAACCTTCCGGGCCTCTGCTCTGACTACTGCTCTGCCTTCCAC
CGCAGCTGCCACTCGGCCATCTCCTTGCTAACCAATGACCGTGGCCTCCAGGAGTCCCATGGCAAAGATGGTGCTCGCT
TCTGTCACCTCCTCAACCTTCCTGACGAGGACTACTGCTTCCCCAATGTCCTGAGGAACGATCAACTCAACCGCAACCT
GGGAGTGGTGGCTGAGGACCAGCAGGGCTGCCTGCAGCTCTGCCTGGTCGAGGTGGCCAATGGCTTGAGGAACCCTGT
GTCCATGGTCCACGCTGGGGATGGCACCCACCGCTTCTTTGTCGCTGAGCAGGTAGGAGTGGTGTGGGTCTACCTCCCT
GATGGGAGCCGCCTGGAACAGCCCTTCCTGGATCTCAAGAGCATGGTGCTGACCACACCGTGGATCGGGGATGAGAGA
GGCTTCTTGGGTCTCGCTTTTCACCCCAAATTCCGCCACAACCGCAAGTTCTACATTTATTATTCATGCCTGGGCAAGAG
GAAGGTGGAGAAAATCCGGATTAGTGAGATGAAGGTTTCCCTGTCTGACGGCAACAGAGCAGATCCCAAATCAGAGAG



   

GTGAGACAATCCCACGAGAACCGAAACTCTGCTCCCAAATGATGCCCCTCCATTCTTAGGATGGTAGCGAAGGATGGC
ACTGGTTTTCGAGTGCTAGACTAAAATGTTAAGGAAACAGGTTGGACAGATGGTGCTAAGAGCCGTGGTCGCTCTTGCA
GAGGACCTCTGTTCAGTGCCCCAGCACCCACACTGCATCACAACCCTCTATAATTTCAGTTCTAGGGATATGACTCCCC
CTTCTGGCAGCTGCTGGTAATGCATGCAGATTGGTGTACAGGGGAAAAAATAATGCACATAAAGATGTTAAGGAAAGC
CACTTCTGACGAATAAGGACAACCTGGGTAACTTCAGAGTGGAGCTTCTTTAAGGGGTGTAGCCCTCACCTTACCTAAC
CTAGTTAGAGCCATGCTTGCTCATGTTTACAAAGGGCTGGCAGCCAAAAGGGATTTTAGAGTGATTATAGATAATACAT
TAAACACAACAGTAGCCTCTAATTAATTGTGTGGGCCCTAGGTACCAGACCCTTTACCTTCAGTGTGAGATTTCTATGTC
TAGTTGATGCTCTGGTTTCATTCTGTCGCTGTGACAAGGTAGAGGAGGGGGGATTTATTTAGCTTATACTTCCTGGCCAC
AGTCAGTCACCAAGAGAAAGCAGAGCAGGACCCCAAGCTGGAACTTGTAGGTGGGCTGGCTTGCTATTCCATAGAGCA
TCACCTCCAGCCGAGGGACTCATCTCACAGGCATAGATACAGCAGGAGCAACAGAGGAGGCTGCTTGGTAGCTGGATC
CCACGCAGCAAGCTTCCTTGTGTGGTCCAGCTGTCTAAGGCTATTAGTCATTGTGGTCCTTGGAGACCGAAGCCAGGCT
GGGCTAACTTTGCAGATCTTGGTGGCTTGGACGAGCCAACCTCTGGGTATCTCAGCCATGCTAAAGCCCAATGTGTAGT
TTCTCTTTCTYTTCCAGGGTCATCTTGGAGATAGACGAACCAGCCTCCAACCACAATGGTGGACAGCTTCTCTTTGGCCT
GGATGGTTATCTGTACATATTCACTGGGGACGGAGGGCAGGCTGGGGATCCCTTTGGCAAGTTCGGAAATGCTCAGAA
CAAGTAAGTTGTATGGAGGGCTGTACCCCTGTTCCTTTCACGTGTACCCCGGCACACTGCTTACCTAGAGTCAAACTTA
GAAGATCTAATCCCCCCCCACTGCAGCCAGTGAGAGGAGCCTTTGGGTTACCTTATCAATAATACACACGGAACACTGT
GCTAACTAATATAAATGCTTAATGTGACTGGACATGGTAGTACACACCTTTAATCCCATCACTTGGGAGGCAGAGGCAG
GTGGAGCTCTGTGAGTTTGGGGCCAGCCTGATCTACATAGTGAGTTTCAGGACATCCAGGGCTACAGAGTGAGACCCTT
CTTCAATAAACAAACAAACAAACAAACAAACAAACAAGCAAGCTAGCTAGCTATCATAATGCCGTATAGAAAATAATT
TAAAAATTAAACTCGAGGACAACAACCGTCTAATTTGACTTATATCTCAGTATACCTCAGGCTCTGTGCGAGGCCCAGA
GACACAGGAGAAGCCAGTTAATAAGAGCTGAGATTATCGAGTGCCCACAGTGTTGACAGTGACCGAGTCTCATATTAT
CCTTGTTTAAAGGGTGAGGAAACTTTAATCTGTTTTCATTGTTATGCCATTAGTACGAGGCCTACTGTAAACATGTATGA
AAGATTCCTATGTAGGGCTTATGCTTTCCGTTTTCCTGCCACGAAAAAGACAGAAACTGCGACTTGGACACTGGTATGA
GAGCCCATTGGATTAATTAATGTCAGTCACACTAAGGTGGTATCTGCTGAATGCTGTCATTCAGGGATTTCATTACGTA
CCACGTGCATGCCTGCCCATTAAATGTGTTCTCACACCAGCAGTGCGATACTGCATCACAGCCCAGCACTCGAACTCAT
TAGAAGAGCCTCAAAAAAGATAAAAAAAAAAAAAAAGAAAAAAGAAAAAAAAAAGAAAAAAAAAGGTTTGTTTCCC
CCTCCATCCCCCCAGCACACTGGGACAAACAAACAAACAAACCAACCAACCAACCAACCATTATTTATTTTTAAGTTTA
CAATATTAAGCCAAATTGGAGAGCACCCATCATTAAAATAGAAAGCCAAAGCGTCAAAGTACTAAGGGTCACGTAAGA
TGAGGGAGTCTTAAACATCTCTTATATATTTAAAAGAACCAGGCGGGTCACCCTCCCCTCTAGGGTTCCTAGCAGTCTC
CTGCGAGGCGTCAGCTCTCAGCGGCCTGCCTGGTCCTCTCCTCTGACCCTTTGCCTTTCTCACTTGTATCCTTGCTCACCC
AGCAGGCCTCTTTCTTGCCATCTTGTCTTTCAGAAGTTCTCTGCTGGGGAAAGTGTTAAGGATTGATGTGAATGGGGCA
GACGTGGATGGCCAGCGGTACCGAGTGCCCCTGGACAATCCGTTTGTCTCTGAGCCAGGTGCCCACCCTGCCGTCTATG
CTTACGGGGTCAGAAACATGTGGCGCTGTGCTGTGGACCGAGGAGACCCCGTCACACACCGGGGCCGAGGTCGGATAT
TCTGTGGGGACGTGGGCCAGAACAAGTTCGAGGAAGTCGACCTTATAGTTAAAGGCGGGAACTATGGCTGGAGAGCCA
AGGAAGGGTTTGAATGTTATGACAAGAGACTTTGCCGTAATGCGTCCTTGGGTAAGTAGGGTGCCGTCTGGGTGCTTTG
AGTGAGTTGACTAGGTTGGCAGGGGAGGTGGGCGGAGACAACCTGAATATTCTGAGAGCTGTCTCCATGGTAGCTTGT
TGGATTATGGGATGGTACCTCTCTGCTGCCCCAATCAGGTACACCCAGAGGCACTTTGGTGATACTTGTTTGAAAGTCG
GTCCCTGCTGGTCAGTAGTAGTTGCCTAGCTCGAATCCCTGTGAATTCAGAGCCAGCCTCGGATCCACAAACCCTTCTC
TCTAGCAATTTCCTTTGCTGAGGTCACTGGAACACTTGCTCTGTTTTACGGAATGGAAAATGAAGCCAACTGATATTGA
TTGGGGCCGGTGAGATGGCTCAGTAGATAGAGATGCTTGATGCCAAATTGATGAGCAGAGTTGACCCTGGGACCCACG
TGATGGGAAACCAGCTCCCGAAAGCCGTCCTCATCGCAAATGCTCACACACATAAATGCAATACTTTTAAAAGACCATT
TGACTCATATGGTGTATGCCAGTCACATGCATTTACATTTTGGGTGAGCTGGGTCACAGGGACTAACTAGTACTTTAAA
GAAGTTACTTGAGTGTCTTCTAGGCATACTATTTTAAGAACTACTGGTAGGGCAAACTTGGTGGCTATGTGGGCTTTAA
ATAGTCTACCAGTTGGAACATTCTGCCAAAATGGTATCCCCCATACACAAGAGGAAGAAAGCGTGTACCTCAAAATCA
TCAGTCAAGATGCTGGAGAGCCCCACTTGCTTCAAAGCTAGAGACTGACGGTCACCTCCCCTTCTTCCTTCTCTCCCTGA
GCATCCTTTTGAGACAGGGTCTCATATAACCCAGGCTGGCTTTATGACCGTTGACCCTTCTGTCTCCACCTGTGTCTCAA
GACTTCTGGTATATCTGCCCTGAGAGCCTAATTGGGGAACCAGGTGTTGGGGAGGGGATTTGGGGTCGAGATAACAGT
TTAACAGGAAAGTTGCATCCATGATTGGTCTGCTGAGGAAAACGAAGGATTCCATTGCCAGTCTCACTAATGACCCAAA
ACTAAATAAGACAATTGCATTGAGAAGTCCACTGTTGATTCCTTAGAACTATCCACTCATGCTGTGTTCTTTGCTCCTTT
TTTTTTCTTCTTGGTCCTGACAGATGACATTCTGCCCATCTATGCTTATGGCCATGGGGTAGGAAAGTCAGTCACTGGAG
GGTATGTCTACCGTGGGTGTGAATCCCCCAATCTCAATGGACTCTACATCTTTGGGGACTTCATGAGTGGGTAAGGAAG
TAATTATTTATTTGTTCTTTTTTATTTTTAAAGATTTATTTATTTTATGTATATGAGTATACTGTAACTATCTTCAGACACA
CCAGAAGAGGGCATCAGATCCCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAGTTGAACTCAGGACCTAC
AGAAGAGCAGTCAGTGCTCTTAACCTCTGAGCCATCTCTCCAGACCCTGTTTTTGTTTTTTTGTATGTTCTGAGGCAGGG
TTTTGATATTTCTGGCCAACCTGCAGCTTACCATGTAGAACAGATAGGTCTCAAACTCAAGGTAATTCCCCTGTCTCTTA
GAGGTGTGCTTTACTATGCTCAGTGCTAGTACTTGAGGATCCTTGCTTCTAGGAGGGAAAATAAAACTGTGGAGTGGAA
AATACGGATTCCTACAACATAAGGTTTTACTTTTCATCTAGTCGACTTATGGCTTTGCAGGAAGATAGGAAAACCCAGA
AATGGACAAAGCGAGACATCTGCTTGGGCAACTCGACCTGCGCCTTCCCGGGGCTGATCAGTGCATACAGCAGGTTCA
TCATCTCCTTTGCTGAAGATGAAGCAGGTAGCCCTTGCTGTTTAATTGCTCTTCCTTAACCACTGCTATCAGCTGTGCAT



   

GTCTTGTCATTTAAACAGTCACTGTCACTTCTCTCATGACGATCCTTGAGTGAGTTTCACAGCACACTGGGTAACAAGTA
GCCACAACACCCAGGAGATGCAGTCACTATTTTCAGTGTCATGGGGTGGTGGTGGGACAGATTGATTGTTGATTGTTCC
CCCAATCCCCAACCCCTGTCATGGTGCAAAATATAGCTCCTTGTGAGGAACACTTCAAGATCTGTGGTCTCATCTCTGA
CTTCGGAGAGGTCTGTGTCCTCCCCATCAGCTGCTTTTAGTCTGAGATGATTAAGAGAGTGTGGTCAAGGCCCCAGCGG
GCCAGGCTAAAAGTGCAACCCATTCATATTCTCTTGGGCGCTCTAAGAGGAGATGTGTGCTCGATGATTGGGTTAGGGT
CTTCCTGACTCTGCCAAGAGTATGTAAGGAAAGAGACCTGGATGTAAAAGCTGTGTGTGTGTGTGAGAGAGAGAGAGA
GCAAGAGCAAGGTATATGGTTATTTATTTTACAGAAGGCACCATTGCATCATTGGCCATTGAAGCCAAGGTTTGTACAC
ATGTCTAAGGAACATGTTTGCTCCTAAGAATAGATAACCAGAGAGTGCATGTTTTAAAAAGAGATTTATTTATTTTATG
CATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCGGATATTGAATCCCATTACAGATGGTTGTGA
GCCACTATATAGTTGCTGGGAATTAAACTCAGGACCTCTGGAAGAACGGTCAGTGTTCTTAACCATTGAGCCATCTCTC
CAACCCCCAGAGAGTTCATTTTTAGTCTCAGCGGTCCATTAGTTAATGTTTCAACTTGAAAGGTTAAAGTTTCAAATTTT
AAAGAAATTCCATTTTGTTTCCCTAAGTATGCACAGGATCTTTTTGTCTAGCCATGCTTAGGTTAGGTAAAAAAGGCAA
TAAGATGATGTCATAGGCTGGGGATGTAGCTCAGTTGCTAGAGTGCCTGAGGCACTGGGCTCATATCTGTAATACTGTA
TTTAGGACTGGAGGCAGGGGAATCCAGAAACTCAAGGTTATCCTTGGCTTACGGGGAGTCGGAGACTAATCTCACCCC
CCCCCCCCACACACACATACACACAGAGAGAGAGACAGAGAGAGACAGAGAGACAGACACAAAGACAGAGACAGAG
ACAGAGACAGAAAAACTGAAAAGGAGCAACCCAGTATCTCTGAGCATCTCTCAGATACCTGAGATTCTTTATAAATGG
GCGGCCAGGGCCGGGGAGTCCCTGAGTTTAGCTCTTCTCACTCAGAGCCTCAGGGTGGCTTCACAGGACCCTATCTTGA
GGAGGTAATAAGGAAATCCAGTCATCTCCCTTTCCTCTCCTCTCAGTAGCTGCTGGATAGACACTTTGACAGGAATATT
CAATAGCAGCAGAGAATGCTGTATATTTTCTTCCCCTCAGATATAGGTCAGATTAGACCAGATATAAAGTAATAAAGGC
AGGTTTATTAGGAGGCAGCTCTCAGGTGGGCTAACCAGTCTCACAGGCGGAGGTTAGTGAAGTCGCATATCCAGGCTG
AAGCAAGGGGATTTTTATAGAGCTTAGGGCCATAGAGATGGCGTGCCAGCTAGGAGCTGGGATTATATCCATTCATGG
CCCAGAACTGAGCCCCTGGGCGTGCACTCTTGAGTGGGTTGTCAGAAACGGGGAGGTTAGGTTTTCTCAGTGTGGGCAA
GGTTGGGGGAGGGAGGGCAGATAGGGGTTTCCCGGCTTGTGCAGGGGATGAGCAGGGGTCCCAGCCCAACAGAGGGT
ATTTTAGAAAATTCAAGAATTTTAAATAGAAAAAAGACTATGAGAGTTGCAAATTGGGAATCCAAACATTTAAAGGAG
TAGAAAAAAAACCACAGGCTGGCAAGAGGCTGCTCAGGGAAGAGAGGGTGGATCAGTGCAAGCCATTCATCCGCCCT
GGTGGGGCCTCTCTACTGGAACCTCCCAGAAAGGTGCTTCTCTGCGACACAGAATCCTGGCTTTGGAGGTTTGGTTTGC
AGAGCCTGTAGATACCAGTCAGAAGAGGAAAACCGGCTGCCTTTGGAAACAGTCACTTCTAGCAAACACAGCTAGTGT
CCTCTAGGAAGTGGGACTGTGCCAAGGCTTTGCCCTGGGTCAGCCCTGAGGCCAGAGAAGCTGCCTCTAGGTGTGCTCC
TTTCTCTTGTAAAAGCTCCTTTTCTTGTTCTCCCACTGAGACTCTTCCAGAGCAGAATTTCGTCTCCTCCATCAGTTGCTA
GCTTTGGGTAAGGTGTCTTTCCGTGGAACTAGACTGGAGCACTTAGACTTGACACTGCGTGTTAACTGAAGAGAGCCTA
AGTGGATGGCTGGCCTGGAGCAATCCCTGGGCCATTTTGCGAGCTGACCTAAGTAAAGGCTGGCCTGAGGAGGATGCT
TGCGCAAGCCCTGCTGCATTAAAGTTAGCTTTCTGCCTGAAACAGACATTAAGAGGATGGCAAGATGGATCATCTGGTA
AAGGTGCCACTAAGCCTGACAACCTGGATTCCATCCAGGTACCCAAAGAGAGATCTGCTTTCTGCAGCTTTTCCTCCAA
TCTCCACACATGGGCCATGACACACACGCTTCTCATATACCCCAATTCACAAGTAAGATGTAAAATAGATACTCAAAAT
GTTAGCTCCATACCATCGATAAAATTTTGTATTTTCTCCTAAATATAGAACTGGAAGTTTTGGGTATGTTCAAAACATAC
ATATTACATAGGCTGTAGCAGATAAAGTAAACACACAGTAAGATAGCCCCTGCTTCCCACTTTGGAGCTCGTGTGTGTT
CTAGAAGGTTCCTGTCAGAGCGGCCTGAGTTTGTGTGACTATTGGAAGGCAGCTCATTTATCTGATGGTGTTTGGTGTTT
CCAGTCAATTAGTACAACTGAATCCAGAGAAGGATACGCCCTGACTGACATCCCTTCTCAGAACAGTTATAAACACGTC
TTCTATCAGTATGTGAAGCCACAGTGTTTACGATACTTGTTACTAAGAAGTCACGTAAGCCTTGTGAGTGAGTCGAATA
CTGTGTAACCCGCTAGCATTGTGTTGGGTTGACAGAGCTGCTGAGACACTTGCTCCCGAGATAAAAAAGAGTAGAGGG
CTGAGGAGATGGCCCAGTTGTCAAGTGTCACCCTGCAAGTACAAAGACCCCAAGTTCAGTTCCCCAACACTCAGGTAT
AAGCTGGGTGTGGTAGTGTGCTGTGACCTCCGTGCTGGAGAGGAAGAGGCAGGTGGACCCTGGCGCTCAGCAGCCAGC
CAGCCCAGCCAGACCCTGTTTCAAACATAAGATGGTGAAGAGTCAAGAGGGACACTCAACGTCAACCGGTGGCCTCTG
TATGCTGACGCATATGTGTGCACCTCACATATATGAACACATACATACGCATCCTCCCTCCCTTCCCCATGACAAGCCA
CTCTCAATGTTATTCCGTGCTTCCTGAAGCATGGTGACTCTCTTTTATGAGCGAATTAATATGGGGAGGGGGCAGGGTG
TTACGTAGATTGGGAGGTCTCTCAGGGTAGCACAGCTCTGAAACGGTGTTATGAGAGCTCATGTCTAGAATTACCCAGG
TAGCACTGGGGCTGAGGCCCACCCTCAAGCACAACTATGCCTGGCACAGACGACCACCGGGTGCAGGGAAGTAGATTC
TTCCACCAGGAAGTAATGGAGATGTTTTCCGAAAGCCAGGCAGGAAGGACTGGGAGGAAGCGGGGCTCTTTCTAAATG
TGATCCTGGAGGGTGTGGTTGGAGGTGTTTGGCATGGGGGTGTGGAGAGGAGCAAGAGGAAAGGCTGATAGGGTGGG
GACTGGCCAGAAAGAAATCAACAATGCTGTCACCTGTCACCGAGGAAGAAAATGCCAAAGCCAGGCTGACAGGAAAC
AGGGATGGAGGGACAGAGCAAAGTGACTGCCATCAGGCTGCAGCGAATGGGTGCCTCAGGGGTGGAGCTTTACTGGG
GTGACATTTCTAGGAGAAAAGAGGAGACAGAGAGCAGTCTGACAGATCCAGCAGCACACACATGGAGTGTCCTCCACT
GGGCCTCCTTCTAAGAGGTTCAAACCATACTGGAGGCTCAAAGGTGAACTCCTTCCCTCTCTTCCCCCTAAGAAGCCTG
CACCTGCAGCCCAGTGCAGGGCCGGCTGTCAGGCATCCAGCGCTCACCTGTGATGGTCACGACACTTTAGGACTGGTA
GCTTCATTCAGTTAAGCTAGTTTTTCCGTGTGTCCAGCCCTGCTGATGTGGTGTCCTTGTTTCTGCCTCCTGTCTCCTTAG
GAGAGCTGTATTTCCTGGCCACCTCCTACCCAAGTGCCTATGCGCCACATGGATCTATTTACAAGTTTGTCGATCCTTCA
AGGTGAGATTTGGTGTCATCTTCTCAGGAATTGGTTCATGGACAGATGTGCAGACAGATCCCACTGAGGCTGCTTCCTG
ACTTTGAAGTGTGGTTCAGTGGATATGTGACAAATAGATCTAACCATTGCTCAGGGCCCGGCATAGCTTCACCTAACAG
CTGGGCTCTCCACCCATGTGACCTCAGAAGTTCCTGGGGGAGGTCTAGTTGGTCCCCAAGGCTGTGCCTTAGATGCCCT



   

GCAGAGAAGTAGGGTGTGGGTTGCCACAGGGTGAGCCTTGTCTGGGCAGTCTCCACTGAAGCTGTCCCACCTTCAGAGT
GCTCTGGTGGGGTGATCTAGCTTGGGAAGGGACTTCTCTTCCTGCTAATAGTTTCCAGGCTGAACCTAGTTCCTGCTCCT
TTGGTTCCTGTATAGTTAAGTTTGGTTAGGAGATAATCCAACCACTCTCTTTCCTCAGAACAGCCTGAGGAACCAAACA
CAACCAGACAGAAACGGTTGGCTGTGAACTTCATTGTTGGCTTTCTTGAGAGAGGAGTCTCATATTATAGGTTGGCCTG
GAACTCATTTAGTTGTCTTGAACTCAAGGTAGTCCTCCTGCCTCGGCCTCCTGAGTGCTGGGCTTGTAGGTATGAGTCAC
AAAGCCTGGCTTTATGCACACACACGTTGCCAGAGTGCTGAGAGGACAGATATGGGCCTCAAGCCATGGCTAAGGAGA
CTGACACTGGGTAAGCTCAGCCACTGGCCATCACGGGGTGACAGTGACATCAGCAATGAATGTGGAGAGAACTGGCTG
GGAGGTTCCAGTTCAGTGCCCAAAGCCCCATTTGTTTCAGGCATTGCACATGGGGACATGCAACTTAACTGCAAGGCGA
GGCTAGCTGGTGAGGATGGGCCGTGCTTAGCTTCTGTCCCATTGTCCCTTTGAAGGGATTTTTCTTAAAGTGATTCATTA
TTTTTTTTTTTTAAAGATTTATTTATTATTATATGTAAGTACTCTGTAGCTATCTTCAGACACACCAGAAGAGGGAGTCA
GATCTTGTTACGGATGGTTGTGAGCCACCATGTGGTTGCTGGAATTTGAACTCCAGACCTTCAGAAGAGCAATTGGGTG
CTCTTACCCACTGAGCCATCTCACCAGCCCAAAGTGATTCATTATTACCATTGCAACAATTATTACTACCATCACCACCA
TCACCATCACTGTCACTATCATCACCACCATCATCACATCACCATTATCACCACCAACATTACCACCATCACCACCACC
ATCATCACATCACCATTATCACCACCAACATTACCACCATCATCACCACCATCACCGTCACCATCAACACCATCATCAC
TACCATCATCACCATCACCACCATCACCACCATCGTCACCATCAACACCATCATCACCATCATCACCACTATCACCACC
ATCACCATCCCCATTATCTGTTCAGCACTTACTATCTGTTGGACCTTGTCCAAATGTTATTTTTTTAAACTCCATTCTTCA
CCAGTCACTTATGGTGTGGCAGAGACACAGCTCTCAGTTAACCTTCACTATTTCCCTGTGAGCCATTGAAAACCATTTTT
TTTTTCATTTCATAGATGCATAAATTGAGGCTTTGTAAGATGTCCTGGGCTACTCTGATATGGACCCAGTTGTGCCTGTC
ACCAGACCCCATGCTGACCTCCATTCTCCACTGCCTCCTGAAGGCACTGGGGACCCTTCCTCCTCTCCATCTGAGCTCAG
CGCACACTCCTACCATAACTACCCAGCCCCTGGACAAGAAAGGGCCAAGCCCAGCTCTTGTAAATGTACACCCTGAGG
AGACCTCGATGTGTGATTGTGATTTCACCAACTTGTGACACTGCCCTCTCTGCCCGTGTTTATAGGCGAGCCCCACCAGG
CAAGTGCAAATACAAGCCAGTGCCCGTGAAAACCAAGAGTAAGAAGGTCCGGTTCCGGCCACTCGCCGGTGAGTCCCT
TCCTGAGGTTTGGCTTAGTCATGGGTACAGCCACATCCTTAGCAAACACGTGGTAATCCCCTGGGTGGAGGGTCAGACT
TTCCTGTTTTCTTCTTGTAATATTTATTGTGTCTGCATGCTTTGCCTGCATTTGTATATGTGCACTGCCTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCAGGAGCCTACAGAGCCCAGAATGAGGCTTCAGATGCCCTGTAACCCG
GGTTCCTGTTGGTTGTGAGCCACTGGGTGGTGCTGGGAACTGATCCTGGGCCTTCAGCAAGAGCAGATAGTGTTCTCAA
TGGCTGAGCTGTCTTGAGCTCCAGGGGTCATAATTCCTCTCTAAAGGGTTATGAGGACTATTAACTTGTAGCTCAGTGT
ATGCATCTCTTCTGCAGACCGGAATTAGTGGGATGCCTGCTTCTACTGTGATCTGCTGTCCTCTAGTCATCCGTCCATGC
ATGCATGCAATTGTTTATGTATTCATTCATTTGGTGATAATTATTCAGTATTTACTTTGTGGGAGGTTCTGTGCTAAGCCT
GGAGATACAGCAACAGATACTCAACACCTCTGACCTATGCAAATTTGGAGTCAGATGGGAGGGGGACATAGAGAAATA
AGTTAGTTGTGAGGTTCTGGTTTGGAGGCTATGTAGGTTACTGTGAGGGAGCCTGAGGTGAGGAATTCTTCATGGTAAA
ACAGGGAGTCATGGAAGACTTTTAAGAGGCAAGATGCAATCTTAGGCAGACATCCCAGAACCACTTATCTCTGGAGTG
ACCTCAATCCACAAAGGAAGGCATTTACTGCCAGGCCTGATAGGGGTATTAAAACAATGTCAATACAAACAATTGATA
CCACAGTTCCCTTATGGCAAGCTGGGTGTGGCGGCACTCACAGTACCAGTTCCTCAGGAGGCAGAGGTAGGAGGATTG
CTTGAACCAGAGTTGGAGGCCAGCCCAGAGAACTCTGCCAGGCCCTGTGAGGTTCCTTAGGGCTCCTTTTACAGCTTCT
TCCTGGGGTGTCCCTTTCTCACTGAATCAATGCTTACCTTCCAGCCACAGTCTTGGACTTGCTGAAGGAGGAATCGCAG
AAAGCAGCCCGAAAAGCATCCAACGCAACCTTCACTTCTAGCTCAGACAGGGTTGCATCTCAGAAGGGCTCCCTCAAG
AAGCCAGCTTCTTCCCGAAGCAGCAAGAAAACATTTCGAAGGCCTGGTACCAAGAAGAAAAGCAGAGTGTGGTCCCCA
CGTCCCCAGGGCAAGAGGAAGCCCAATCTTGACAGCCATGGTGTAGGGATGAGACAGGCCGCAGGCAGAAGTCACCC
ATGACCTCTTGGTCATCTTGGCCGATGAGACCTGAGACAGGAGAATGCTTCACTGAGTGCATAATGCTGTCCATTCTGA
GTCTGGGACTCAGACAGTCAAGAAGCCTGGGTGGCGGTGGGCTGTTTTCTGTGTGGTCTTTTCCCTCCCTGGGAAATCTT
GCTGTCTACTGAAGAAACATGAGCCTGGTCTGCGGGCAGCATTTCTGTGGAGATACCACAGCCCACAGGACCTTGCAC
GTGGCTTATGGCATGTCCAGTGTGCATACCTGCCTGGCATCCCACCTGACATCCTTTCTACCTGGGGTAATAAATTACCT
TTGGCTTACACGTACACATCCTTTGATCTCAGTGTTTGGCAATGGGGAATCTAGCATGTTTCAGCCAGCTTGCTTTAGCA
GCTCGCTCCTCTCTGCTGCTGCCTGTGACTGGCTCCTATGTAAGCCCTCTGGAAGATAGATGGCCCCTTTCTTTCCTCCA
GACAGAAGCCTGTGAACTGAAGACAAGGAGGCTTGCCTCTGATCCTCCAGCAGTTGTTATTTGGGTTCAGCTAATGGCC
AATAAACACAACTGCATTCCATTTGGGGTCCTCTGTTTGCCCTCTCTGTATGCTTCATTTTGAAATCTCCTGATCTTGCTT
AGCCTTGCTGTACAACTCTGTGGGAGATAAGGAAGGTGGGGGCTTCTTGACTGGACTTCCCAGTCACAGAGCAGCCAG
GCAGTGCTCCATCTCAA 
 
Selection Cassette: 
 
GGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCC
CCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATT
GCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCG
CCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTG
TAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATA
CACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAA
GCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACAT



   

GCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAAC
ACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCA
ACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAA
CAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAG
TGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCA
ACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAAT
GTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCA
ACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGA
AAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGG
CATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATG
ATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTT
ATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGC
CGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGT
GGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGA
AAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGT
CAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCG
CATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAA
CCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAA
TGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACG
ACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGG
CCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAA
AAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGC
GGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGT
CGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCC
AGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGT
TTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCT
GCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACA
GTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAA
CGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCT
CCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGG
CAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATC
AGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAAC
GCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGC
TGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTA
GTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCC
AGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCG
CCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTG
CGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACA
GCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATAT
GGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCA
GTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTAC
TATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTT
TCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCG
CTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAA
AGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGG
AAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAA
AAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTC
GAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACAC
CGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGG
AGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGG
GGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTG
GCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGC
GAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGC
GGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGA
TGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGC
TCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAA
ATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCG
TGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAG
CGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTG



   

TTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCAGTACCCAATTCGCCCT
ATAG 
 
Targeted Locus: 
 
TGACCCCCTCTTCTGAGTGTCTGAAGACAGCTACAATGTACTTACATATAATAAATAAATAAATAAATAAATCTAAAAA
AAAAAAAAAAAGAAAAATGCAATACCATTTTCCTTAAAAAAAAATATTCTCCCAGGGATGGAGAGGCGCTTCAGTAGC
GAAGAGCACTTGCTGCTCTTATAGAGGACCAAGGTTCTGTTCCTAGCACCCACATGGTGGCTCACAACCATCTGCAGCT
CTGATGCCCTCTTTTGGCCTCTGCAGATGCCTACATACACATGGTGCACATAAACTCATATAGACTTTCACATATATACA
TACGTAAAGAGAAGTCTATTAAAACTCATCCATCATTTAATATATAATCATAGGTCAAGAACGAAGCTATTAGGCTAGA
GAGATGGCTCAGTGGTTAAGAGCACTGACTGCTCATCCAGAGGTCCTGAGTTCAATACCTAGCAATCACATGGTGGCTC
ACACCCATCTGTAATGGGATCTGATGCCCTCTTTGGTGTGTCTGAAGACAGTGACAGTGCACTCATACATGAAATAAAC
CTTTTTTAAAAAAAGGAACGAAGCTAGTGACAGCTGTTATATCTGTGCAAGCCTGTCACAGAAAGGGGGGTGTCTCATG
GAACCCCACCCCTCAGGATTTATTTCTAGTTATGGTTGATCATAGAGGTAGAGACATTTTCTTCAGTGGTATAACCATAA
ATAAAGGTGCCTTGCTCCTGTAAACAAACCCTCACTCATTCTGCAAACAGATCCAAAAAACTCATTGGGTTTCATACAC
ACGCACATGGGTGTGCGCGCGTGCGCGTGCATACACACGCACATGGGTGTGCGCGCGTGCGCGTGCACACACACACAC
ACACACACGCACGCACGCACAAGCATGCATGCACACACGCATGCACGTGCGCGCACAAGCACACGCACCCATGCACGC
ATGTATGCACGCACGCATGCACACACGCATGCACGAGCACGGTGGACAATAGATAGGGTGCTAAGGAGATTGGTAACA
ATGGGAAGGGGACAGGAGAGGTGTTGTGAGTTATGATACAATGTGACATAAAACGTCATGATGAAACCCATTATTACA
TACAACTTAACGCATGCTAACACACATTTTATGCAAGGGGTTTTCTCCAGGTGCATTAGCTGTATCAGAAATTGGGGTT
CTACAGAAACAATTATCAACCATTTGTCCACAAGCTTCCGGAATGCTGACTCTCTACTACACCGCTTCTCCGTTTTCTTT
GCTTGCTCACGTTGATCGAGCATCCCATTGTTTTTCCAGGAGTGTTCTCCGCTCTAGAGGCCATAGCGGCCATTTAAATG
GCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACG
TTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGC
AATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGC
AAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTG
CAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGC
GGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAA
GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTT
TAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCT
TGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT
GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCC
TGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGA
GGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCC
ATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCT
GGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGT
CGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCG
GTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGAC
GTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGC
TGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAA
ACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACA
CTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCAC
ACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTG
CTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATG
AGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACC
ATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGT
GCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGA
TCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGC
TGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTT
GCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCT
ACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATAC
TGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATG
ATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACG
GTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTT
ATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGC
GCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCC
TGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTC
AGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCA
CGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAG



   

TCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCAC
CGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGG
GCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCA
CGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGAT
TACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGC
AGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTG
GGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTG
AATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACC
AGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGAC
GACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAA
AATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAA
CTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACAT
GACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCT
GTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCC
ACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGT
CGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCC
AATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT
GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTG
TCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCG
TTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGG
ATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGAT
CCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTC
GATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCC
GACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGAT
TCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCT
TGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCC
TTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGAT
CCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCAGTACCCAATTCGCCCTATAGTGCCGTCTGGGTGCT
TTGAGTGAGTTGACTAGGTTGGCAGGGGAGGTGGGCGGAGACAACCTGAATATTCTGAGAGCTGTCTCCATGGTAGCT
TGTTGGATTATGGGATGGTACCTCTCTGCTGCCCCAATCAGGTACACCCAGAGGCACTTTGGTGATACTTGTTTGAAAG
TCGGTCCCTGCTGGTCAGTAGTAGTTGCCTAGCTCGAATCCCTGTGAATTCAGAGCCAGCCTCGGATCCACAAACCCTT
CTCTCTAGCAATTTCCTTTGCTGAGGTCACTGGAACACTTGCTCTGTTTTACGGAATGGAAAATGAAGCCAACTGATATT
GATTGGGGCCGGTGAGATGGCTCAGTAGATAGAGATGCTTGATGCCAAATTGATGAGCAGAGTTGACCCTGGGACCCA
CGTGATGGGAAACCAGCTCCCGAAAGCCGTCCTCATCGCAAATGCTCACACACATAAATGCAATACTTTTAAAAGACC
ATTTGACTCATATGGTGTATGCCAGTCACATGCATTTACATTTTGGGTGAGCTGGGTCACAGGGACTAACTAGTACTTTA
AAGAAGTTACTTGAGTGTCTTCTAGGCATACTATTTTAAGAACTACTGGTAGGGCAAACTTGGTGGCTATGTGGGCTTT
AAATAGTCTACCAGTTGGAACATTCTGCCAAAATGGTATCCCCCATACACAAGAGGAAGAAAGCGTGTACCTCAAAAT
CATCAGTCAAGATGCTGGAGAGCCCCACTTGCTTCAAAGCTAGAGACTGACGGTCACCTCCCCTTCTTCCTTCTCTCCCT
GAGCATCCTTTTGAGACAGGGTCTCATATAACCCAGGCTGGCTTTATGACCGTTGACCCTTCTGTCTCCACCTGTGTCTC
AAGACTTCTGGTATATCTGCCCTGAGAGCCTAATTGGGGAACCAGGTGTTGGGGAGGGGATTTGGGGTCGAGATAACA
GTTTAACAGGAAAGTTGCATCCATGATTGGTCTGCTGAGGAAAACGAAGGATTCCATTGCCAGTCTCACTAATGACCCA
AAACTAAATAAGACAATTGCATTGAGAAGTCCACTGTTGATTCCTTAGAACTATCCACTCATGCTGTGTTCTTTGCTCCT
TTTTTTTTCTTCTTGGTCCTGACAGATGACATTCTGCCCATCTATGCTTATGGCCATGGGGTAGGAAAGTCAGTCACTGG
AGGGTATGTCTACCGTGGGTGTGAATCCCCCAATCTCAATGGACTCTACATCTTTGGGGACTTCATGAGTGGGTAAGGA
AGTAATTATTTATTTGTTCTTTTTTATTTTTAAAGATTTATTTATTTTATGTATATGAGTATACTGTAACTATCTTCAGACA
CACCAGAAGAGGGCATCAGATCCCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAGTTGAACTCAGGACCT
ACAGAAGAGCAGTCAGTGCTCTTAACCTCTGAGCCATCTCTCCAGACCCTGTTTTTGTTTTTTTGTATGTTCTGAGGCAG
GGTTTTGATATTTCTGGCCAACCTGCAGCTTACCATGTAGAACAGATAGGTCTCAAACTCAAGGTAATTCCCCTGTCTCT
TAGAGGTGTGCTTTACTATGCTCAGTGCTAGTACTTGAGGATCCTTGCTTCTAGGAGGGAAAATAAAACTGTGGAGTGG
AAAATACGGATTCCTACAACATAAGGTTTTACTTTTCATCTAGTCGACTTATGGCTTTGCAGGAAGATAGGAAAACCCA
GAAATGGACAAAGCGAGACATCTGCTTGGGCAACTCGACCTGCGCCTTCCCGGGGCTGATCAGTGCATACAGCAGGTT
CATCATCTCCTTTGCTGAAGATGAAGCAGGTAGCCCTTGCTGTTTAATTGCTCTTCCTTAACCACTGCTATCAGCTGTGC
ATGTCTTGTCATTTAAACAGTCACTGTCACTTCTCTCATGACGATCCTTGAGTGAGTTTCACAGCACACTGGGTAACAAG
TAGCCACAACACCCAGGAGATGCAGTCACTATTTTCAGTGTCATGGGGTGGTGGTGGGACAGATTGATTGTTGATTGTT
CCCCCAATCCCCAACCCCTGTCATGGTGCAAAATATAGCTCCTTGTGAGGAACACTTCAAGATCTGTGGTCTCATCTCT
GACTTCGGAGAGGTCTGTGTCCTCCCCATCAGCTGCTTTTAGTCTGAGATGATTAAGAGAGTGTGGTCAAGGCCCCAGC
GGGCCAGGCTAAAAGTGCAACCCATTCATATTCTCTTGGGCGCTCTAAGAGGAGATGTGTGCTCGATGATTGGGTTAGG



   

GTCTTCCTGACTCTGCCAAGAGTATGTAAGGAAAGAGACCTGGATGTAAAAGCTGTGTGTGTGTGTGAGAGAGAGAGA
GAGCAAGAGCAAGGTATATGGTTATTTATTTTACAGAAGGCACCATTGCATCATTGGCCATTGAAGCCAAGGTTTGTAC
ACATGTCTAAGGAACATGTTTGCTCCTAAGAATAGATAACCAGAGAGTGCATGTTTTAAAAAGAGATTTATTTATTTTA
TGCATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCGGATATTGAATCCCATTACAGATGGTTGT
GAGCCACTATATAGTTGCTGGGAATTAAACTCAGGACCTCTGGAAGAACGGTCAGTGTTCTTAACCATTGAGCCATCTC
TCCAACCCCCAGAGAGTTCATTTTTAGTCTCAGCGGTCCATTAGTTAATGTTTCAACTTGAAAGGTTAAAGTTTCAAATT
TTAAAGAAATTCCATTTTGTTTCCCTAAGTATGCACAGGATCTTTTTGTCTAGCCATGCTTAGGTTAGGTAAAAAAGGCA
ATAAGATGATGTCATAGGCTGGGGATGTAGCTCAGTTGCTAGAGTGCCTGAGGCACTGGGCTCATATCTGTAATACTGT
ATTTAGGACTGGAGGCAGGGGAATCCAGAAACTCAAGGTTATCCTTGGCTTACGGGGAGTCGGAGACTAATCTCACCC
CCCCCCCCCACACACACATACACACAGAGAGAGAGACAGAGAGAGACAGAGAGACAGACACAAAGACAGAGACAGA
GACAGAGACAGAAAAACTGAAAAGGAGCAACCCAGTATCTCTGAGCATCTCTCAGATACCTGAGATTCTTTATAAATG
GGCGGCCAGGGCCGGGGAGTCCCTGAGTTTAGCTCTTCTCACTCAGAGCCTCAGGGTGGCTTCACAGGACCCTATCTTG
AGGAGGTAATAAGGAAATCCAGTCATCTCCCTTTCCTCTCCTCTCAGTAGCTGCTGGATAGACACTTTGACAGGAATAT
TCAATAGCAGCAGAGAATGCTGTATATTTTCTTCCCCTCAGATATAGGTCAGATTAGACCAGATATAAAGTAATAAAGG
CAGGTTTATTAGGAGGCAGCTCTCAGGTGGGCTAACCAGTCTCACAGGCGGAGGTTAGTGAAGTCGCATATCCAGGCT
GAAGCAAGGGGATTTTTATAGAGCTTAGGGCCATAGAGATGGCGTGCCAGCTAGGAGCTGGGATTATATCCATTCATG
GCCCAGAACTGAGCCCCTGGGCGTGCACTCTTGAGTGGGTTGTCAGAAACGGGGAGGTTAGGTTTTCTCAGTGTGGGCA
AGGTTGGGGGAGGGAGGGCAGATAGGGGTTTCCCGGCTTGTGCAGGGGATGAGCAGGGGTCCCAGCCCAACAGAGGG
TATTTTAGAAAATTCAAGAATTTTAAATAGAAAAAAGACTATGAGAGTTGCAAATTGGGAATCCAAACATTTAAAGGA
GTAGAAAAAAAACCACAGGCTGGCAAGAGGCTGCTCAGGGAAGAGAGGGT 
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