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Genentech ID: UNQ204 Date of Submission:  9-15-03 

Lexicon Contract Name: DNA400 Mutation Type: X  Standard Knock out  

LexVision Name: PRT266N1   Conditional  

Reference accessions:  
NM_023476 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS51_________     
     Target Vector  DNA __pKOS51TV____________     

   Targeted ES Cell DNA __2B6____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 7+8 9+10 

Restriction Enzyme for Genomic Digest: NdeI NdeI 

Predicted Wild-type Band (kb): 16.9 kb 16.9 kb 

Predicted Mutant Band (kb): 12.1 kb 7.8 kb 

Probe Size: 363 bps 389 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: 18 5’ Primer Name: Neo3A 

3’ Primer Name: 19 3’ Primer Name: 19 

Predicted Wild-type Band (bp): 463 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 334 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 
7  5’ – CCAAGGGGTTAACGTTTCA 
8 5’ – CAATATGGCTGGGTCTTTAGC 
9 5’ – CACAGAGCTCAGACGGAATGG 
10 5’ – CCGGGTGAGGCATGTAAG 
 
 
 
PCR Genotyping 
18    5’ – CTTGTGTGCACTTCGGGACC 
19    5’ – GGCCACTCCAGCTTTGACGTG 
Neo3A 5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TACCCACTGCCTTTGAAGCTTCAGAGAAGTGGCCCAACCTGATCCACGAGCCATTGGACCAGGGCAATTGTGCAGGTTC
CTGGGCTTTCTCCACAGCAGGTGTGTCCAGGGGCAGGAGCTGGCACTAGAGAGGAGGGCCACGGCCTGGCTTCTGACA
GCTCTTTCTGCCTTCCCCACTAGCTGTCGCATCTGATCGCGTCTCTATCCATTCTTTGGGACACATGACACCCATCCTATC
ACCGCAAAACCTGCTGTCCTGTGATACCCACCACCAGCAGGGCTGCCGAGGTGGGCGTCTTGATGGCGCTTGGTGGTTC
CTGCGGCGCCGCGGGGTACGCACGCGCACAGGGGTTGTGGGCTGGAAGAGGATATAGCACCCTTTAGAACCTAGGCTT
TGTGGTGCCATAGCGCTATGGCTCTTGCTTCTTTCTCTAGGGTGGTGTCTGACAACTGTTACCCATTCTCCGGCCGTGAG
CAGAACGAGGCCAGCCCCACTCCTCGTTGTATGATGCACAGCCGCGCCATGGGGCGGGGCAAGCGCCAAGCCACTTCC
CGCTGCCCCAATGGTCAGGTTGATTCCAACGACATCTACCAGGTCACGCCTGCCTACCGCCTGGGCTCTGATGTAAGTC
TAAACATGGGAAGGGCGGAGAAGCAAGAGTTGGGGGTTTGGTCCGCTAAATCTTACACTGATGGACCTTTCTCCACCC
CCCCCCCCCAGGAGAAGGAGATCATGAAGGAGCTAATGGAAAACGGCCCTGTTCAAGGTAACCATCCCCAGGCTTTCT
CTGGTTCCAGAAACTTCTTGCTGGAGGCTGGGCGCAGGGCCTAAGAAATCTCTCCAACTTTAGGTACCAGATGCAGTTG
TAAGAGGAGTGGAGGGTCCGTTACCCTTTCTTTGCAGGAAGCTCCTACTTAAATCAATGTCTAATATGAGGCTCTGGTG
TCTGGATGCTCAGAATAGCAGGCCAAGCCCTGTCTTTGTCTCTGCCCACAGCACTCATGGAAGTACACGAGGACTTCTT
CTTGTACCAGCGTGGCATCTACAGCCACACACCTGTAAGCCAGGGGAGGCCGGAGCAGTACCGCAGACATGGGACTCA
CTCAGTCAAGATCACTGGGTGAGTGAGGTTCCTGAGGGCACATGGGACTAGGAGCAGTGGCATTTACTCTGGGAATTCT
CTGAAAATCTTTGTGTTCTCTGCCAAACTGAGGCTGCTCCTCCCTCCTCCCATTGCCAAAAAGGAAACAGACACAGAGA
GGAGGGGCTGCTTGCAGGGGTGCGGGGACCGTGAGGAGCTTTGAAGGGTGTCTGGGAACAGTGAAACTGCCCCCTTGA
ATTTGAGAATTCAAGAGCTAATGGGGTGGGGTTGGGGGAGCGCATCCGGGACCTCAGCACTGAGATGTGGGCAGAAGG
ATTCGGAGCTAAAAGGTCACCTTTGCCTTCAACTTCACGAGTAGTTTGGACTATGTGAAACCTTGTCTCAAAACACAAA
CTTGTCCCAACTCTGGCCAACCACTGAGTGACAGGCTATGCAGAGAGGGGTGAACACTCATCAGGTCCCTGGCTACGCT
CAGATTTCAGAAGTCACAGGGGTAGCTTGGGGGTGCTGCGATCCAGATGTTGAGACCCGGTGCAAGCAGTGCCCCCTC
TCCCTCTTGCTTTGCCGCTAGGTGGGGAGAAGAGACGCTGCCAGACGGAAGGACCATTAAGTACTGGGTGAGTCTCTG
GTGCGAGGCTGAGTCCCAAGTTCCTGCCCTTCTGAGCCCTCCATCATCTGTCTTTTGCCTCATGTCTCTCCCCTTTTCACT
CCCAGACTGCTGCCAACTCGTGGGGCCCATGGTGGGGTGAAAGGGGCCACTTCCGGATCGTGCGTGGCACCAACGAGT
GCGACATCGAGACCTTCGTGCTGGGCGTCTGGGGTCGCGTGGGAATGGAGGACATGGGGCACCACTGAGTCTCAGCCA
CTAGGCGAGGTGGGATCCACAGCCACAGAAGAGGCCTTGGGGGCCATGCCCGATGAAGCCTTGTGTGCACTTCGGGAC
CAGGTGCTAATCTCTACAGACTCAGATCCGCGCGTGCGCGCTAAGGCAGAATCCCACCTAGGAGACAAAGATGCACCA
GGCTGGCGGAAGCCCCCAGATATCACAGCCGGAACTGGGAAGGGCCCTGTTTGGAAACTGCAGGGAGTATAGACAGAT
TCCAGGTCCCTGGTCAGCCAGGCCAAGACCACAGGAGCTAAGACACCCCAACCTCATCACCCTCCTACCCACCCTCTCT
CTCATCTTCTTTTTGATGAATTCTGTCCATCTC 
 
Genomic Locus: (the deleted sequence represents nt9347-11660-in the sequence below) 
 

TGCGGAACAGGAAAGTGGGGTCCCTGGCACCCCCAGGCCCTGCCCTTTCCTCTGCTTCTTGGCCAAGGAATCTAATGAG
TCATGCGACTCCACTGAGGTGGGCTCTGAGCCAGACTCTGTGATGACAGGGGTAAGGGGTGGAGGGGTGATCCGGCCC
CACCCTCCTCCCTGCTCCAAGTTCCTGTCTCCTGTAGACAGACAGACACAGACAGGCAAACAGCTACCCACTACCTACC
CCTGTTCCCCCAGCTCGTCCACAGGCATCTAGTAGACAGGTGTTTACAAGTAGGAGAGGCTTTCAACGACATTCTGACA
CCAGCAGCTTACACAAACGGACACTGGACACGCAGACAGACCCAGGATAGTCACAGAGACACACACTGTCCACACAG
CTCTAAGGGCACGGACACACAGGAGCATAGCAGGTAGACAGGTAATTCCGTAGGCAGGCAAGAACCAAAAGAGAGCC
AAAAAAAGGTAGAGGCACACAGGGGATATAGCAAGACACACACACACACACACACACACACACACACACACACACAC
ACACTCACTCACGCAAGTGAGTGCCAGAGGGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAAATCACACACAGCAGCTCACAGGGAAGGGGTGCTCTTTGGCAAAGGTAGACCCAATGTTATGGCCT
CTAGCCCTCAGAATTTTGAGACTGACCCATGAAAGCAGGTACCAGGCCTGTTCTGTTGAAGCCAGTCTCCTCCCAGGGG
AGATGATGTTGGCAGTTCTGAGGGATCTATCTGCCTTTCGATTTGATGAATCGAGATTGAATAGGAAAGGGGGGGCTTC
CCAGCCAGCAGGATCTTGAGACCTGTCATATGACTAAGGGTGCCTCAGGAGAGAGAATACACTGGGTAGCCTGTGTTC
TGGCTGTGGAACCTTGGATAAGTCTGCACTCACTTGTGCCCTGCCCCCCACCCCCCGCCACGCCCACTTCCTGGTTTCAC
ATAGCATAAGGTGGCTTTGAACAGGCTACACACCTGAACTTCTGATCCTTCTGCCTCCAGTTCCTGAGTGCTGGGAATA
CTGACATGTGCTACAGCACAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGTGTGTATGTGCAT
GCGTGCACACATACAGTCTGTGTGCATTAGACTTATGAGGATGGCTTTGTGGACTCTATTCTCTCTCTCCATCGTCTAGA
TTCCAGAGGCTGAACTCAGGTCGTCAGTATAGTGGCAAGCCCCATTGCCCACTGAGCCATTCTCACCAGCCCCACAGTT
TTTATACGATGCTAAACACGAACTCAGGGCTCTGTACACGCTAAGCAAGCACTCTATCAAGGAAGCTGCATCCAGACCT
TGTCTGTTCTCTTGAGCCTCAGTTTATCTTTTAGGCTTCGTGCTCTCAGATCCTTTCAGAGTACGAATGGATAGGTCTGTA
TGTTGGGTGCTTCCGCACCCCCTGGTGCCTCACCACCCTTGCCTCACAGCAGGGGGTAGCTCGGTCACAAGAATCCCTT
GTACTGACTGCTCTCTGCAGAGAGTGACAGCTAAGGGGAGGTGTCTCGGAGAACTAAGAGAATCCCCGCGCTCCTGCT
TGCCCCAGAGAAGGCTAGGATAACTGTCTAGGTGTGGTGTCCTTCCTCCACCTAGAGAGTCCTCTGGCCCTGGGCCCAA
TCTGTTGGAAGAAGGAGCTTGCACAATGGGGAGGCACAAAGTGACAGCCGGAAGGCCTCAAGGGACAGAAGCCCCAT
TGTGTGAGGGCAAGGCAAAGGTTAGACCAGAAACGGAAAGGGGCTCTGCAGGGGGCCCCAGCTGCCAGGGCCCTTGA



   

TGTGGGGCCCGCCACGGGACCTTGGGCCAAGAAGGATGCCCTTGGGCCTGGTGGAGGGGGCAGTGTTGGGCAAGGTGC
CCATCACTGGGGGAGGGCAGACCCCACAAGGGGCGGCTGGGTAAGCTCAGACTCCGCACCGCACCCACCTCCTGGGGA
GGAGCTGCCCGGAGCTCCGTGAGCCTAGGCAGCTTCCTGAATCATCCCTTGGGAATTCCTGTCATTCCTGGGAGCTGCT
GTGGCTTGGAGTGGCCCCCAGCCCAGGGTCACTGGGTCAAGGATGTGCCTGGCTATTTTTCTTCCTGGAGGGCCGGGTT
GGGGGGGGGGGTTAGAGATTTTTGCCCCTAGCTCTTGGTCCCTATCAAGTCCTGAACTCTGATCGTAGCTGCCTCCTCGC
CCGCTTCTGTTCACGTTTTCAGCTTCGTAAAATCGCTGGGAAAGTCCTTCCTACTATCAGTCCACAATTCTTTCTCCGTG
AGTTGCAGTTCTGCTCCCTAAGAAGAGGGTTCCATTGACAAGAGATCCCTCAAGGAGGACAGTCGCGTACACATTGTCC
TTAAGCCGTTCCCTCGGAGCTAAGGGCTACTCCAGGTACCTACAAGTGGGCCCCGCCCTCCCCTCCCACAGTCCGGGGT
TGGGGCGGGTGCTGCCGGCAGGGCGGTACAAAAAGCGTCCCGCCCTGCGCTCCTCACTTGACTCGGTCTGGCAGTCTCG
AGCTTGGAGGCGGAGGCGCGCAGGGCAGCCTGGGTCCAGCCCACACCCCTCACCAGGTAGGGACTCTCCCTGATCAGA
GGGTAGAGGGTGTTGAGAGAAGGAGCAGCGAGGAGGGGGCACACTGAGGGAGAAGGACCCAGGGCAGAGAGGCACA
GAGGAGAGGGTCAGAGGGACGCAGAGCAGAGGGTCAGAGGGACACAAGGACAGAAGGGCGGGGGCATGCATAAGGA
GGAAACACAGAGTCAACAATCCAACTCAGATGCGTCAGAGAGGTAGAGGGACCAAGGGCAGGAGAGGAGAATGCGTG
TTGGAAATGTCAAGGTCCCATTTCCTTGTCCATGACAGTCCCTAAACAGGTCAGGGAGGGGGGTCTACTTCTTGTCCCA
TGAGTGGACTGACATCTAGTGCTGTCTTTTCCCTCCCGGAGACTCGGGAGTCAGGGTTCCCCGCTTTGCTGAGCCTCCTA
GGAAAGCTCCAGGACGTGTGAAGGGAGACCCACCCTTGACGTTTGTTAGGGAGTCTCCAGAAGCCAACACCTCTGACC
CCTGACCTCTGTTCTCCTCGGGTCTAGGAGGCACCATGTGGGGATGTTGGCTGGGGCTGCTCTTGCTGCTGCTGGCTGGC
CAGGCTGCCCTGGAGGCCCGGCGGAGTCGTTGGCGCAGGGAGCTGGCGCCAGGGCTGCACCTGCGGGGCATCCGGGAC
GCCGGTGGCAGATACTGCCAAGAGCAGGACATGTGCTGTCGAGGCCGTGCTGACGAGTGTGCCCTGCCCTACCTGGGA
GCCACCTGTTACTGTGACCTCTTCTGCAACCGCACCGTCTCTGACTGCTGCCCCGACTTCTGGGACTTCTGCCTCGGGAT
TCCACCCCCCTTCCCTCCCGTCCAAGGTGGGCACCGAGATGGCCAGCAGAGCGGCCACCTTGTCACTCCCAGTCCCAAC
GAGGCTCAGGAACAAGGCTGATAATGGGTATTTCCAGGCTTTGAAAAATGTAGAAAAGAAATCCTCACCCTGTTTCCTG
CCCCTCTGGAAGTCCCTCGTGTGGTCTTACTTGACTCTTTCAAGCAACACTGAAAAAAAATAGTCCTGTTAGGCCCTAG
GGCAGGGCAGACAGGCTCCAGCACTATCTCTCAGTCAGTATGGGGAAGGTGGCAGCCCCACCTGCTGACTCATCCTGA
GGCTGATAGAGCACGAAGGGCCCAGCCAGGTTGTCATAGCCAGAGACCTCACTTAGGATTCAGCACCTCTGAGAATGG
CCTGCACGTGTCCTTTCCCTGTCCCAGTAGGAGAACTACGGAAGTCCTTCCTGTCGCATCCCAAACCCTGCTGGGCTTTG
GGCTAAGGAAAACCCATGCCTTAGTTGCTTTATATCAAAATGCTGGGCCTTTTAAAAGGAGTTGCTTGCCTTACCTGGG
CTTCAGTTTCTTTCCTAAAGCTCCTTCCATGCCCATGGGCAAGTCCCAACTCATTTGAGTGACAAAGGGTACCAGGAAT
GTCATGGCTGGCATCCAGGTGAAACGACATGGACCCAAACGGAGTCCTTGAACAGCTTGTGTGTGGCACCCTGTGTGG
GAACCCGTGGATGTTCTAGGATGTAGTTTGGGATGTAGTTTGTCTCTAGATTTCGTTGGGCTGGGATTGGTGTGTGATTA
CCACCAGCTCGGGAGGTTTGGGGCTGCTCCTCCTGAAGTCCCTCGTGTAGTCTTACTTGACTCTTTCAAGCAACACTGAA
AAAAAAATCCTCGAGGATTTAGCCATTTCTTCTTTCCTTCTCTCCCTCTGGTAGGGTGCATGCATGGGGGCCGGATCTAC
CCAGTCTTCGGAACCTACTGGGACAACTGCAATCGATGGTGAGTGTGAGAGATTGGGGTGGACTCAATTTGATCGCTAT
GTGGCAAACAGACTTGGCCCCAACCCCTATCACCCATTTCCCAGGGATGAGTTCTTTTTGTTCTCTGGGCCTCAAGTGTT
TTCATCTGTAATGTGGAAACTTTCAAACTGACCACGCCATCTCATATAATAAGATTCTAGTCACAAGCCTGGGAGTGGT
CAGCCATCGTTAGGTTGGCTGGGGGCCACACCTAAGCCAGAAGTTTTTCTCCACTCCTCCTGGTTTGGGCTGGCCACCTT
CCCAGCTGGGCTTGCTGTCACAGGAGAGTCCAAGGGGACGCCAGGAAGGAAACCTCTGCAGCATCCGCTGTCCTGGGC
GGGATGAAGGGTCAGGGATGACTGCGTTGGCCATCAGCCAGTGGCCTGCAGCAGGGCCTTCCCTGGAATGTGCCCTCT
CCCTACCCCCAAACCCCCAGTTCCAGGCAGGGGGAGGAAGGGGCCATGGCTAGCCCATCCTCAGAGCTGGGAAGTAGA
TCAGGTGGCAACTATGGAGACCTTACTGGAAACAGAAGGGTCTCTGCTGCCCTGAACCTGCCCCACCCCTCCCTCTGCC
TGGACTGAGAGGCCCCTGGGAGAAGGAAACTTTTTGGAATGTGTTGCACATAGCTGTTTGCTTTGCCTCATGGGTGAGG
GGTGCCGGGGTCACTGTGGGAACAGGGAGACCATGTGTCCGTGGGTGCTGGCATGTGTCTGGGTGAGGGAGGGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGTGCGTGTGCTCAGAAGGGCGGGGTGTCTGCAGAATTCTGCTGCTCT
GATAGGGTGGCTGCCAAGGGGTTAACGTTTCAATTGCTGTCCCAGGCCCCTCTGGAATGCTGGGACCTGCTGTTACCAG
TCCTGTCTAGACCTGCTTGAACAGCCCTGGGGCTCATGAGATGAGGACTGGAAAGCATTAGCTGACCCCTTCAGGACAG
GTCCTGGTGCCTGAGTGCCGCAAGTATCCATCCCACTTGCGAGGGGAAGATTGTCTATATGCCTTCCAGGCTGGACATC
ACCACACAGGGACTCTTCCTCAGGTCATGTTGAGGAGTGTTGAGGAAGGTAAAAGAGGGGGCATCCCTATCCCCACAG
CCCCCTCCTGCTCGCTTGAGCACCACCCGCAGACATCAGGGCTAAAGACCCAGCCATATTGGGGCTTGGCTCCCCTTGA
GGCTCCTTATAAGGTGGCATTGGAGGCAGATGCCCTGGGGTGCCTGGAAGGAGGCTGGTTAGCATCTTGTAATAGCAG
AGTTATGAGCTTGTAAAAACATTGTAGAATCCCTAGAATTCAGGCCTCCAGCTGATGCCTAATTACTGAAGACCTACTG
TGTCGAAGGCACTGTGTTGGGCCCAGGAGGTTACAGCTGGAGGGAGACAGACCCATGGGAGCTTGTAGTCTCCCAGAG
GACACAGGAAAGCAACACATACGATGTCACGCCAAACTGGCATGGATGTTACACAAAGAGGGAAGATAAGTGGGGGG
CGCCTGGCTTTATGATGGAGTATTAGACAAACAAGAGACTTATGCACTCAGAAGGGGTACCACTGAGGGGAAAGTGGG
ACATAGGTGAGTTCTTTTTGGTGGGACCCTCAAACATCAGAGACCGGAGAAGGTTCAGCCATGTTCCAGTTTCTGAGTA
TCTAAGGGAAGTTCATTCAAGACCTCAAGTCTAACTGAAATCACTCATGGATCGGCCTGGCCTMMSAGCATCTGGGAC
AGGGATGCTGAGTGAGCTGACCTGGTTTGGCATCAGAGGAGGAGGGGCATGAAGATAGATAGGTTCATGATATGTRTC
TTTGGCACGCACTGACAGGGCACATGTCAGGTTCACGGTAGACTCCAGCACCTGACCTCTAAGATGAGGACAGTGGGA
GGAGCAGACCAGGGGAAGGCTGGATGGCTTTAATCTGAAATGCCATTACACATCTTTTTTGTTTGTTTGTTTGCTTGTTT
GTTAGTTTTTTTTTTTTTTTTTTGAGACAGGGTTTCTCTTTATAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGC



   

TGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCATGCGCCACCACCGCCGGGCAC
CATTACACATCTGGAGGTATGGTCAGCTGAACATGAGCTATAAAAGAAGGAGGGGGACCCAGGGCTCCTGATATGTGA
ACAATGAAAGCCGAAAGCACCCACAATGGGCCAAGCCCTTCAGAGGCTTGCCACGGAATCCCTGGAAAGTGGTACTAG
GCATTGTCCTCGCTTTGCTGATGAGAACATAGACAGAGGGTGTGGGGCTCTAAAAATAACCTCCTCGAGGCCACAAAA
CAGTCCAGCAGGACCAGTCCATGGTCTTAGCTGCTTGGCAGTACTGTCTCAATCTTTCATGTACTCAATAGCTATAAACT
AGGATGCAGGTTCATAATCCCAGCTATGCTGGATGCTGAGGCAGGAGGATGCTGAGGCCAAAGGTAGTTGGAACTCCA
GAGTCATTTCCAAGCCAGCCTGCATAACTTAGTGACACCCTGTCTCAAAAGACAGACAGAAGGGACCGTGGCCCAGGG
AGGAACATCTGCTTAACCGCCATAGGGTTCAGTCCCAAAGACAACGAAAAACAATATTTACTGGATGATCATCATTTAC
AGGTCCCCCCCCCGACCCCCAGGGGCTAAGTGGGCTGAGGATGTAGCTCAGTAGAGTGCCAGCCAAGTAGGTTAGAAG
CCCTAGGTTTGATCCTCAGCACCACCTAAAACCTGACTTGGCGGTGCAGAGGCAGGAGGATCAGAAGTTCAAGGACCG
TCTTGGGGCAAAATAGAGAGTTCAAGGCCAGCTTTCGATACGTGAGATATACTGTAAGAAAAAAAGGCAAGGTGGGGG
TGGGGGTGGCGACGGGAGAACAGGTCACAGCGCTTGTTGCCGTGAAGGACTCTGGCTCTTTTTCTGTGGTGTGAGTGGA
GGGTTGGAGCAGAGGCGCGACGTGTCTTAGCCTTAACAGGATGGCTGCGGCCACGTGGGGTGGCGCAGGGTGGAGGGC
GGGCCAGGGAGACTGTAGCAGCCATCAGGTGAAAGGTGGCTGGGCAGAGGTGGCCGAGAGAGAATGAGGCACGGTCT
GGATCCGGAGTGCACTGGATCAACGCGTGAGGGGTCAAAGGTGACTCCAGGCTTTGAGTCTGAGCTGCAGGAAGTAAC
ATGATCTAGAACTTGGACCCACATTAAGCAGAACCTGTTGCTACACCCCCACAATGGTGATGTTGAGGAACTACGAGAT
CCTGGGCAGCAGAGATAAACTTAAGAATTGTGGACTTGCCTTTCAAAGCCACCAGGCTGGGTGGGACCATTCAGGGGT
TCCACTCCAGTGACTGGCTCAGAATCCCAGGCCCACATGGATCTCTGGGGCTCTACAGCCCCCAGCCCCTTAGCCACAA
TTTCTTTATTTCTTTTCTTTTTCCATTCTAGCACCTGCCATGAGGGAGGGCATTGGGAGTGCGACCAGGAGCCGTGTCTA
GTGGACCCAGACATGATTAAAGCCATCAACCGAGGCAACTACGGGTGAGAGGCCCTGGGTATCAGTGGGCACAGGAG
GGTGCATACCTGTGCACACACATGATCATCACACATGGCTATTATGCTACGCACACATGTTAGAACTGACTTCTGTCCC
TTGTAGCTGTCACGGCTCCAGGACCTCTAGCCTTGACAGGTTTGACTTTCCCTTCTCTCCTCCAGGTGGCAGGCTGGGAA
CCACAGTGCCTTCTGGGGCATGACCCTGGATGAGGGCATTCGCTACCGCCTGGGCACAATCCGCCCATCCTCCACTGTC
ATGAATATGAATGAGATTTATGTAAGTCCGTGCTCGCCCACATCCCTACCATCTATCTCCCAATGACTTAGCACGTGGG
AACGATGAGCCTCTTCTTGTCCTGCCAAGAGCCTGTCCTCCAGGATGAGGCTGTGTGGCCTTGGGCATATCATTGCCTTC
TCTGATGGGACTGTGCTTCCAAACCTTCTGGTGCTTGAAGCAGCCCCTCCTGCCTCCTCAGCCTGGGAAAAAATGCTGTT
GGGTCCAGTACAGCTGGGTCAAGACCCAAGGGGCCGAGGGGGTCACCTTGGTATTTTAGGAAAAGAGGGACAGACAG
CTCTGGCCAGAAAGCAACAATTCTCGGAAAAACTGCTGACTCAGTGAATCCCCTAGGGAGGAGGGGGCTTCTGTTTTTC
CACCAGACCCTGCCAGTCTTAGGGAGAGTGGGGGCA:GGTAAAGACTCCCATGCAGCCTGGGCAGGGCTCTGCTGTCCA
TCAAAGCAGACAGGGAGAGGCCAGGGGACTTCTGCTCAAGGCCAGGGTGACCAGCCCCTGGCCCTGCCTTTCTCCCTG
GGGCTGCTTTGCTATTTTCTGCTGTTTGTCTTGGCGGCCTGCCTGGTCACGGGACCTTACTGTTTCTTCCCGCCCCTGTCC
TTTGGGGCTTGGAGGCCACTGCCACGGCAGGAAGGAGGGTGTGGCTGATCAGAAGGTACAGAGAAAAGTGGCAGGAG
AAGAGAGTGGGAAGCGGGTGGCCCTGGCTGCCGTGCCTCATTACCCACGTGTAATCTTTGCGGGTCCCTGAACAGGGCT
GATTATTCCACTCAAGTAACGGGAATGCCACTACCCCACCCCACCCCCAGAAGCAGGGCAACACTGGATCCCAATGCC
GGAGGCTCTGGATTCTCATTGTGCCTCCAAAGCGTGGGTTCATGGGATGACAGGACCATGCTAGAAAGCAAGTGGAAT
CACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTACAGACGGTGCTGGGCCAAGGGGAAGTGCTACCCACTGCCTTTG
AAGCTTCAGAGAAGTGGCCCAACCTGATCCACGAGCCATTGGACCAGGGCAATTGTGCAGGTTCCTGGGCTTTCTCCAC
AGCAGGTGTGTCCAGGGGCAGGAGCTGGCACTAGAGAGGAGGGCCACGGCCTGGCTTCTGACAGCTCTTTCTGCCTTC
CCCACTAGCTGTCGCATCTGATCGCGTCTCTATCCATTCTTTGGGACACATGACACCCATCCTATCACCGCAAAACCTGC
TGTCCTGTGATACCCACCACCAGCAGGGCTGCCGAGGTGGGCGTCTTGATGGCGCTTGGTGGTTCCTGCGGCGCCGCGG
GGTACGCACGCGCACAGGGGTTGTGGGCTGGAAGAGGATATAGCACCCTTTAGAACCTAGGCTTTGTGGTGCCATAGC
GCTATGGCTCTTGCTTCTTTCTCTAGGGTGGTGTCTGACAACTGTTACCCATTCTCCGGCCGTGAGCAGAACGAGGCCAG
CCCCACTCCTCGTTGTATGATGCACAGCCGCGCCATGGGGCGGGGCAAGCGCCAAGCCACTTCCCGCTGCCCCAATGGT
CAGGTTGATTCCAACGACATCTACCAGGTCACGCCTGCCTACCGCCTGGGCTCTGATGTAAGTCTAAACATGGGAAGGG
CGGAGAAGCAAGAGTTGGGGGTTTGGTCCGCTAAATCTTACACTGATGGACCTTTCTCCACCCCCCCCCCCCAGGAGAA
GGAGATCATGAAGGAGCTAATGGAAAACGGCCCTGTTCAAGGTAACCATCCCCAGGCTTTCTCTGGTTCCAGAAACTTC
TTGCTGGAGGCTGGGCGCAGGGCCTAAGAAATCTCTCCAACTTTAGGTACCAGATGCAGTTGTAAGAGGAGTGGAGGG
TCCGTTACCCTTTCTTTGCAGGAAGCTCCTACTTAAATCAATGTCTAATATGAGGCTCTGGTGTCTGGATGCTCAGAATA
GCAGGCCAAGCCCTGTCTTTGTCTCTGCCCACAGCACTCATGGAAGTACACGAGGACTTCTTCTTGTACCAGCGTGGCA
TCTACAGCCACACACCTGTAAGCCAGGGGAGGCCGGAGCAGTACCGCAGACATGGGACTCACTCAGTCAAGATCACTG
GGTGAGTGAGGTTCCTGAGGGCACATGGGACTAGGAGCAGTGGCATTTACTCTGGGAATTCTCTGAAAATCTTTGTGTT
CTCTGCCAAACTGAGGCTGCTCCTCCCTCCTCCCATTGCCAAAAAGGAAACAGACACAGAGAGGAGGGGCTGCTTGCA
GGGGTGCGGGGACCGTGAGGAGCTTTGAAGGGTGTCTGGGAACAGTGAAACTGCCCCCTTGAATTTGAGAATTCAAGA
GCTAATGGGGTGGGGTTGGGGGAGCGCATCCGGGACCTCAGCACTGAGATGTGGGCAGAAGGATTCGGAGCTAAAAG
GTCACCTTTGCCTTCAACTTCACGAGTAGTTTGGACTATGTGAAACCTTGTCTCAAAACACAAACTTGTCCCAACTCTGG
CCAACCACTGAGTGACAGGCTATGCAGAGAGGGGTGAACACTCATCAGGTCCCTGGCTACGCTCAGATTTCAGAAGTC
ACAGGGGTAGCTTGGGGGTGCTGCGATCCAGATGTTGAGACCCGGTGCAAGCAGTGCCCCCTCTCCCTCTTGCTTTGCC
GCTAGGTGGGGAGAAGAGACGCTGCCAGACGGAAGGACCATTAAGTACTGGGTGAGTCTCTGGTGCGAGGCTGAGTCC
CAAGTTCCTGCCCTTCTGAGCCCTCCATCATCTGTCTTTTGCCTCATGTCTCTCCCCTTTTCACTCCCAGACTGCTGCCAA



   

CTCGTGGGGCCCATGGTGGGGTGAAAGGGGCCACTTCCGGATCGTGCGTGGCACCAACGAGTGCGACATCGAGACCTT
CGTGCTGGGCGTCTGGGGTCGCGTGGGAATGGAGGACATGGGGCACCACTGAGTCTCAGCCACTAGGCGAGGTGGGAT
CCACAGCCACAGAAGAGGCCTTGGGGGCCATGCCCGATGAAGCCTTGTGTGCACTTCGGGACCAGGTGCTAATCTCTA
CAGACTCAGATCCGCGCGTGCGCGCTAAGGCAGAATCCCACCTAGGAGACAAAGATGCACCAGGCTGGCGGAAGCCC
CCAGATATCACAGCCGGAACTGGGAAGGGCCCTGTTTGGAAACTGCAGGGAGTATAGACAGATTCCAGGTCCCTGGTC
AGCCAGGCCAAGACCACAGGAGCTAAGACACCCCAACCTCATCACCCTCCTACCCACCCTCTCTCTCATCTTCTTTTTG
ATGAATTCTGTCCATCTCCCTAGCCTCCATTTTGGTTGTACCTTTCCATTCTCAGTACTGCTTTCTTATTCTTTAAAGATA
TTTATTTTTCTTTTCATTAAAATAAAACCAAAGTATTGATAATTACAGTGTCTGGGAGTCTTCAAGGTGGAAACAAAAA
ACAAAAAGCAAAACACGTCAAAGCTGGAGTGGCCCATGGCTAGACAACAGAAAGAACTTCCTGAAAGCTGAGAGCAG
GGTACAAGCTTGTGCTCCCAGCACTTGGGAGGTAGAGACACAGGGATCTGAGTTCTAGGTTATCGTTGGATTAGGTAGT
AAACCTGAGGACAACCTTGGAGTGTGTGAGACCCTGACATAAGGGCAGGGAGAGGGGTGGGAGAGAAGGATAGCACA
TCACTGGGTGGCAGGCAGGGGTGGATAAACAAGAAATCTTAGTGCCCTTTCCATTATAATCCTCTGCACCCAGCCACTT
GCAGGACACACACACAAACACACACAAATGAGAGGGCGTGGCCCGGCCCTCCAATTAACAGAAGTAATCCAGTAGGT
AGGGACTGACCCTGGCCTTTCCCTATTCCTGAGACAAGTTGGGCCCCTGACAGACCTCTCCCTATAGTACATCCCCAGG
CTCTCAGTGCCTAATAGCTAGTGGTTACAACCCTTCCCTCCCCTCCTCTCCCATCTCCTTCCCCTCCCTCTCCCCCTCCCC
TCCCCTCCCCTCCCACCCCTTCTCTCTCCCTTCTTAACCTCTCTTTTCTTTCTGTCAAGGTCTCCTGTTCTCCCATCCCAGG
TCCCAGCCTAATTTCCAGGACGCAGGGACCTGTGTGACAAGCCTCCTAACCCTGTGCCTCAGTGGTGCACACCTACAAT
CACAGTACTTGGTGCTGGAGGCTACAGAGCAAGTTCAAGGCCAGCCTGGGCTACGTGAAACCTGTCAGAATATGACAG
CCTCAGGAGCCCTCTCTGCTCCTCAAATGATGAGAACTGTTGGTGGCTTATAGGCAATTCTGATAAGATCTTCCCAGGG
ACCTAGCAATCAAGGCCATTAACTGTGGCCACCAGGTGTGGGTGCCACATAAAAGGACTGCTTCCCATGATCGCCCCA
GTTGGCTCTCTCTTTTCCTCTCTGTTCCCACATGTTCCTGGTGGGTCTCTTCCCTCACCCCCCTTTTCTGTCCTTTCTGTCC
CCACTCCTCTGTCCCCATGGCTCTGCTCCCTTCTCTAGGCCCTCACTCCCCTCCCTTCCTCCCAAATAAATCTCCTTTATA
CCAGGTCTGCTGCATCTGCATGGAGTGATTTCTCAGGGGGTACCTTACACCCCACAGACTACAACCACGTTCTGGTCCC
TGGTCCAGACACCCTCTCCTGCCACTCAGCTCTGCTGTGCTCTTACTTCAAAGCCAGGGCCTAGATTCTTTATTCGCATG
GTACCTGTAAAGGTTGACTGATGGATAGGGTGTTGAGCAAGGGATGCCCCGCAAACGCCCGCCCAGCATGGGTTAGAC
ATCTCCTCCCACTGCTCTCCTCTGCTGTCCTTTCTCCCAACACTCGCCTGTGTATCTGCACTAGAAGCCCCTAGACTCTA
GGCCCTAGAGGGAGACTAGGCCTGGATTGTAAGTTGGGTCCTTGTTCTTCCACGGGTACCCCAGGCAGTCCTCGAACTC
TGTGGGTAGTGACCTTGAACAGATCCTCCCGCCTCTACCTCCCAAATACTGAAATCAGCGTCTAGCACCATTACACCGT
GCTGACCTTCAAGTCTGTACTTTCACACCTCGATCCCTTCCCTTTCAAAACTACCTGTGGGTCCTTCTGAGTGCTGATAC
CAATAACCTGCATGGAGCTGCCTGGAGGGTCTGGGAAGGGAGCCCCTGAGTCACTAGTGAGGTCCTCACTGGAGCCCT
GGCAGGCTCCCAGGCCCAGGCCCCCAGGCATCACCTGAAAGGAATGCGGGGCAGCCCGATAAGCGGTCCCCTTTGTCT
CATTTCCTGTTTGCCAGGACGTCCCGAGCCCTTGGCCCTGGCCAGTCAGCTGGCCTCAAGGCCCAGGGCAACCTTGGGA
CAGCACAAGCTGGGAGTCCTGAGGGGGCGAGCAAGCCTTGTCCTCCCCTCCGCAGCTGCAGCCCAAAGACGCACCCAG
ATGGAAAAACCCCTGTCCGGGGAGAAGCTGGAAATGTCTGCCAAAGGTCCTTTGGCGGAAACCGCGGGAGGCAGGGC
AGGAAAGGGGACCCGAAAGGGAAATCTGATGTGGCCCGGTCCGTCTGCAGGCCCAGACTCCGTTGTGCCCCGCGAACC
CTTCAGGATTCGACCCCAGCCCTACTTGCGCCTCTTCTGAAATGGAGAAGGGTGGGAGTGGCGGGGGCACCCCAGCAG
GTCTGCAGCTTCCCCTGTTCTCTGCGCTACTGTTGGGCGGCGTATTGCCAAGCTGAGGCAAGCCCCAGGTGCACCCCCA
CATGGACCTCTGTCCTTAAGTGAGTATAAAGAAACGCTTTCAACCCCACCCCCCACCCTTCGCTGGGTATCCGGAGGCT
AATCACATTCTCTCTGTTCTGGCCAGAGCTCTTTAAACAAAGAGTCTAAAGGATCTGTATCTGACCCACGTAGCAGGGT
GTCACTTCTGTCAGGTTTGTCTGTCTTCAACAGAGATAACAATGAACAAACTGCTCAGCGCTCAGAACCTTTGGGTTTTA
CTCAGGACCTCCTGTAGCCCAGGCTGGCCTCTGCCTCTCTATGTAGCTAAGAATGACCTGAACTTCTGATCCTTCTGACC
AGTTAATGAGGTGCTGGGGATCGAGCCCTAAGCTGCGCGTATGCTCTGCAGACACTTGACTAAGAGAGCTTTGAAGCTC
GGGAAATAGTAACAGCCACGATCACTCGAAGGAAGCCGACGTGACCATGTAAAAGATTTTCATAATGAGCTATACGTG
TGCTGAGTGCTTTGCCCACAGATGTCTGCAAACAGGCTGTTTGGGATATTTTACATATATTACCTCATTTAAGTCTTTAA
AATAAACAGTTTCTGGGGCTGGGTAGATGGCTCAGCACTTGCGAGTGAAGTGCTTGGCGCTCTTGCAGAGGACCCAGG
TTCTGTTCCCAACATCCTCGCAGGTAGCTCAAAACCACCTGTAACTCTAGCTCCAGAGGACCCAATATCCTCTCTCATTG
AGCACCCACACATTTGAGGCATATACAACACACAACACACACACAACACACACACAACACACACAAATTTTTGGAGTT
TCTTTTGCATTTAAACAGAGAGTGGAAGCTAATGAGCGTCTTAACTCGTTAAGTAGGGGAGACAAGATCCAATCCAGG
GTGCCTCAACCCTCAGACGTCTGGTCTGGACTAATTTGTGGTTACGATGGGTAGAGAGGGGCTGGGGGTGGATGGCTTA
GTTCATAAAGCCCTTGCCATACAAACATAAACACTAGAATTCTGATATCCAGCACCCACGTAAAAGCCAGGCGAGCTA
GACAAGACGGCCTGCCTGTGATCCCAGCTCTCCAGGTGTGGAGGCAGAGACAAAGGATCCCAGAAAGCTAACCAGCTA
GCATTAGGGGAAATTAGTGAGTTTCTGGGCTTCAAGCTCAGCAAGAGACTCTGTATCCATAAAGCAGGAAGTGATATT
ATCACATGCCCTGTCAGCCTTTGGCTGCACATATCACATACATGCAAACACACATACACACACATGCATACATACATAC
AAATACAAACAACACACACACACACACACACACACACACACACACACACACACACACACACACGCACACACACACAG
AGATAGTCCAACACCCTTTCCCAGGCTTTTTACCTGCCTGGAACATTCCTGCCCATCCTTGCAAACCTAGCCTTTCCCCC
CCTCATTCCCCCTGGGCAATACCTGCCCTGACTGCCCCCTTCTGGGTCTACACCATCATCTGATATAAGCTCCTGGGCAT
GGAGGATGCACTTGCCCACAACATAGGGTGGGGGGCAGGATCTCTCTTTTCTCAGCTCTAATCCCTGCAGTTCCCAGTA
TGGTGCTTGGGTTTCATTCTGGTCTCCTGAGGGACTCAGCAGGGCTCCGAGGCACCTGACTCAAATCCCAGCAACCTTT
GTAAAGCTCTGTCACTTCCAGAGAAGTGAAGCTCCGTATCCCCCTGATAACTTGCCAAACCCTCTCCCTGCCCCGTGTC



   

CATTTAGGGGAAGGAATTTGTGTGGCCTGAGCTGCAGTGTGGGCCAGGCCTTGGGACTAAGCACCATCCCATCAGCTCT
CCGGGTCCCCTCCATGCTGGTGAGGAAGCATAGCTCTTAAAACCCAAAGCCAAACAGCTAGGGACTCCAGGAACTTCC
CACAGCTGCTACCAGCATCCCAATACTGTTAGATGACTCTCTGTCTCTCTGTTTCCCTCTACTTTTTAACTTAACATTTAT
CTGATTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGCTTTAACAGGAGCATCCTGCTTCCTGCTCCATGATCTTTTGCCATGAGGTGAGGTGGTTATCAGA
CTCTAGCAAGTATGTCCGTCATACCTTCCTGAGGACGTGTGCTATAAAGAGGGCTGTTTGTCCTTTCTGTACATGGGGG
GAACTGAGGCAGGAGTGGAAATAGGGGACGGTGAAGTGATGGGCCAAGGTCACAGAGCTCAGACGGAATGGATGTGA
CATTATGACACATCCTGCTTCTGTCCTGGTTTATGACCCCTGTCCCATTGGCTAGTCACAGAAACCAATCTCTTCCCCCA
AGGCACTTGAATTTTTTCCCCACCTCTGGTCTTGGGGCTAGCCCTAAAGGAATTCTTTAACCTACCCTTATCCAAAAGTA
GGTCATAGGACTCTCATTCCTACCTCAAACTCTGGAGCAAGACGTGCCACACCGAGAAGCCGAGAACAAACAGACAAT
CAGGTTGGGCTGGCTTTCAGCACGTAGTCTCAACAGCATCAGACGTGCAGTGAAGGCTCCAGAAACCTGAAAGGTCAG
AGATCCAGACCGCTCCTCCCGAGAGGTCCTTACATGCCTCACCCGGAGCATCTTCTCATTCCTGTCCTCTGTGACAATAT
TTGTAATAGTTTGCTCAAGGTGTTCCACTAGTCTGGGGAGATGGCTCTGTCAATAAAGGGCCTGCCGTGCAAGCACAAG
AACCTGAGTTCAAACCCTCAGCACCCACATAAACCGCTGAGAACCAGCACTGAAGAAGCAGAGACAGGTAAACCTCTG
GAGCTTGCTCACTGGCCAGCCAGCCTAGCTGAATCCATGATCTCTAGGCTCGACAAGACATCCTGCCTCCAAAAGTCAG
ATGGAGAATGGTAGAAGAAGATACCTGATGCCAACTTCTGATACACACACACACACACACACACACACGTACGCACAT
GCACCGTGTTCCAAATTCTGTCATCTTACAGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGG
TGTATGTGTGTGTGATGCTACACAAGTATCTTACCACTGAGCTACATTCCAGCTCTGATATGAACACCAGCTTGGCCTCC
TGCTTCAGACTTCTGTGTGCTAATATCACAGATGTGTGCCATCCAGTTCTGCTGCGTGGACCTCATAAGCAATTAGGGAT
GGGATGATAGGAACCCTGCCTCAGAGGCTGCCCATCTAAAGCACAGAGGGATCTGGGTATGACGGTCCACACCTGTAT
TTCTAGCAGTTGGGAGACGGAAAATAGAGGATTAAGAATTCAAGGTCCTTCTTGGCTAGTAGTGAGTTCAAAGCCAGC
CAGGGCCACATAAGACCCTGTTTCAAAAAACAGCAACACAAGAAACAAACAAAACCACAAAGGTCCAAGCTTCTGAG
TAAGGAACTCAGAAGCACAGATGAGACAACTTGGGACTGGTGGTATGCATCTAAAGTGGGGTGCTGTGCTCTCGAGGG
GACACTTTCTTTAGGTGTCAGGTCAAACAAATCAGAGGACACCCTGAGGGTGTTTCTCCTGAAGAGCAGCTTCCCTGGT
GGTAGGCAAAAGCCCCCACATTTTAAAAAGGGGTTTTAGATCATTATTTCATTATTTTAGGTGCATGTGTTTTGCTTGTG
TGTGTGTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGTGTGTATGTGTATGTGTACCA
TATGTATGCCTGATGCCTGTGGAGGTCAGAAGGCACTGGGTTTCCTGGGACTGGAATTACAGATGGTTGTGGGTGCTAA
GAATCAAACCTGGATCTTCTGTAAGAGCCACAAATACTCTTAATCACTACCCCATCTCCCCAGCCCTCCCCTCCACCTTT
GAGATTACAGAGTCCTGGGTTGGTTGCTGTGCTGTGAGGGCACAGTAGGGGAAACTGAGTCAGGCCAAGCTTTTTTATT
TCTATAGTAGGGAAATCTCATTGGTCAGACTGAAAAACCTGAATGACATGCCACCCCAAACACTCACAAGTACATTTCA
GCTTGAACCAAGCAGGTGCTTTGGCCTCGAGCTGTGTAGATTCCAAAGTCTGAGCTCTAGGACTCAGGGATGCAGCTGA
CCAAGGTGCTACCTGAAGAGAGGGGCAGTGACCTTGATTAAACAGGGGCTGCAGGAAGCTGAAACAGCCCGTCCTTCA
AGAAGCACCACTCACACACACTTGCACACACCAGTTATCCACTCTTGGCTACACGTCCCAGACTTCCTCCATCGCAGAA
GAGCTACCCTCCTTCAGCCCCTTCCTGACAGTTTCCGAGACATGATCTCTGCATTTAAAATTCGTATCTAAGGCAGCAGT
ACTATTTTCTATTTTCTTTTCCGTTTTTCTTTACATAATTTTTTTTAAATTTTATGTTTATGCACGGCTGTGTGAGGGTGTC
AGAAATCTTGGACTTGGAGTCACAGTTGTGAGCTGTCCTGTGGGTGCTGGGAATGAACCTGGGTCCTCTGGAAGAGCA
GCCAGTGCTCCTAACTACTGAGTCATCTTTCCAGGCCCCTCTCTCTTTTTAAAAAAATTAATTTAATTTTAAAATTTTTTA
TGTGTATGTATTTTGCATGCATGTGTGTCTTTGTACCACATATGTGCCTGGTGAGAGCAGAGACCAGAAGAGGGTATCA
GAGCCCCTGGATACATACAGTACCCAGAGTTATGAGCGTCCATGTGGGGGCCAAGATTTGAACTCGGGTCCTCTGGAA
GAGCAGCCAGTCTCATAACTGCTGAGCCATCTCTTCAGCCCAGACAGCACTGTCTTGTAAGAGAATAGGAGAGAGGAA
ATACTATGATTCACATGAGAAAGCCAGAGGCATGTGATCCTGCAGCCATGCCTTCTTGGCAGCTAAGTCTACCCCTCAC
TGCTGCAGCAGAGGGGAACAGGGCAGAAGTCACCTGTGCAGGGTCTCAGAACGGAGCACAGACTGTTCACCATGCTTC
ACACATCTTCCTGGTTGAGTCTTAGCCGCTCAGAGAGGCCAGGGCATTGACACAGGGGGAAAACAGGAAGGTGCAGGA
CTGACCATGAGTCTCAGCCCGTGTGGGGGCTGGAGGCAGACCACTGCCTAGATTCCACTCTGTTGCCCTTGCTAAGATG
TTGTGACCAGGAGAGGATCCGTGTTTGATCCTGAGGGCCCCTCCTCCTACAGCACTGTCCTATTCTGCTTCTGTTCAGTG
TCCTCATTCTTGTCCCCTCTGTGTCCCCAAAAAACTTCTCAGGCCCAGGCAGGCCCAGGCTGCAGCTCCGGCTGTACTG
GACTCCCTGAGGCTCACTTCTCACTCCAAGTTCCCAGTCAATAGGGTTGGAGCAGCATTTCTGCTGTTCCTGCATGGGA
GTGGCCCTAGATGGAGCTCTACTAAAGGATGAGGGGACCCAAAGAAGGAAAGTCAAGCCCAGTATGGTGATGCACTCT
TATAGCCCCAGTGCTCAGGAGATAGAAACAGGAAGATCAGGAGTTCAAGGCCATCTTCCACCATAGAATGAGTTTCAG
ACTAGCCTGGGCTAGCTAGCCAAACTTAACAACAAAGAATGAGAGCAGAGATGGATCAAGTCACCGAGGGGCCAGGC
TTACTCTGGAGGCTGCAAAGCTGCAGAGGTCCCTCTACATCATCTTGTGACAAAAGTAAGTCACCAGGACCCAGAGAG
GTAAGAGACATCCCAGGCCAGCAGAACAGTGTCCATTGCAGGGCCTTGGTCCTGATGGACACGGGGAAGGGCTTTGAG
CAGTTCCATTCCTCATTGCTGGATGGAGCTCTGGAGACCTGGATGAGGTGTGTCCTCTAAGCTAGGGTGTTAGCCTCAG
ATGCCTTGGGATCAGGCTGAGACAGGAATGAATGAGCTTTGGGGATTCGGAGCAGAGAGTGGCGAGGCCCATGTCCAC
GTTGCCAGACAGAGAGTACGGATTTGCCTAAAGTCATTCAAAGCTACAGACTTTTAGAAACACCACACCAGCCTGTAC
ACCCAGGGCCTCAGCAGGAAACAGATGGTGAGGTCCAATTAGGAGAATTGGGGCAGACTTTATTTCAAAACATCTCAA
CAAAGCTAAGTGACGGAGTTGCGATGGGGATGCAGGGTTCTGAGACAAACAGAAGCCACTTAGCTTAGAGCTGCGGGG
CAGAGGGAACAGGATGTCACCGGGACTCTGAAAGGGCAATGCGAGCAGAGTTCACCTGCTCAGGAGCTGGGGAAGGA
ACATTGCACAATCTCGCTGTCTTCCCGCTCACTTCCTGCTGAGATCCCCAGGACTAAATCTCAGATCTCACAGGAAGCT



   

GGAGGGCAGGGGACTATGTCTGTAGAACAAGAAATAAATTCTGCGTGTGTGTGTGTGTGTGTGTGTGTGGTGTATGGG
GAGAGGTGTATGTGTGTGTTGTGTGTGTGTTTGCATGTGTGTGTTGTGTGTCTGTTATGTATATATGTGTGTATATGTAT
GGGGAAGAGATGTATGTGTACATGTGTGTTTTGTATGTTTATGGGGGAGAGGTGTATATGTACATGTGTGTGTTGTGTG
TGTACGGGGAAGAGGTGTATGTGTACAAGTGTGTGTTGTGTGTATGTTTGGGTTTGTGTGTATGGAGGAGAGGTGTATG
TGTTTGTAAATGTGTGTTGTGTGTATATGGGGAG 
 
Selection Cassette: 
 
GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTG
GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC
TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA
GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA
GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACA
ACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC
ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT
ACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG
TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC
GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGG
TGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTT
GCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG
GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC
TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG
ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGA
ACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC
GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG
TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATG
AATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT
CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATC
AAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGA
TGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG
AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAG
GCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA
ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGT
CTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGG
CAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT
GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA
CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC
GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATC
CCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCT
TTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA
TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTA
CCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTG
GCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT
TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCG
GGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTG
CCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATG
GCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC
GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT
GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA
ATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGG
ATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCA
ACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTC
TGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA



   

AATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCATTTAAT 
 
 
Targeted Locus: 
 
AGCATCTGGGACAGGGATGCTGAGTGAGCTGACCTGGTTTGGCATCAGAGGAGGAGGGGCATGAAGATAGATAGGTTC
ATGATATGTGTCTTTGGCACGCACTGACAGGGCACATGTCAGGTTCACGGTAGACTCCAGCACCTGACCTCTAAGATGA
GGACAGTGGGAGGAGCAGACCAGGGGAAGGCTGGATGGCTTTAATCTGAAATGCCATTACACATCTTTTTTGTTTGTTT
GTTTGCTTGTTTGTTAGTTTTTTTTTTTTTTTTTTGAGACAGGGTTTCTCTTTATAGCCCTGGCTGTCCTGGAACTCACTCT
GTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCATGCGCCACC
ACCGCCGGGCACCATTACACATCTGGAGGTATGGTCAGCTGAACATGAGCTATAAAAGAAGGAGGGGGACCCAGGGCT
CCTGATATGTGAACAATGAAAGCCGAAAGCACCCACAATGGGCCAAGCCCTTCAGAGGCTTGCCACGGAATCCCTGGA
AAGTGGTACTAGGCATTGTCCTCGCTTTGCTGATGAGAACATAGACAGAGGGTGTGGGGCTCTAAAAATAACCTCCTCG
AGGCCACAAAACAGTCCAGCAGGACCAGTCCATGGTCTTAGCTGCTTGGCAGTACTGTCTCAATCTTTCATGTACTCAA
TAGCTATAAACTAGGATGCAGGTTCATAATCCCAGCTATGCTGGATGCTGAGGCAGGAGGATGCTGAGGCCAAAGGTA
GTTGGAACTCCAGAGTCATTTCCAAGCCAGCCTGCATAACTTAGTGACACCCTGTCTCAAAAGACAGACAGAAGGGAC
CGTGGCCCAGGGAGGAACATCTGCTTAACCGCCATAGGGTTCAGTCCCAAAGACAACGAAAAACAATATTTACTGGAT
GATCATCATTTACAGGTCCCCCCCCCGACCCCCAGGGGCTAAGTGGGCTGAGGATGTAGCTCAGTAGAGTGCCAGCCA
AGTAGGTTAGAAGCCCTAGGTTTGATCCTCAGCACCACCTAAAACCTGACTTGGCGGTGCAGAGGCAGGAGGATCAGA
AGTTCAAGGACCGTCTTGGGGCAAAATAGAGAGTTCAAGGCCAGCTTTCGATACGTGAGATATACTGTAAGAAAAAAA
GGCAAGGTGGGGGTGGGGGTGGCGACGGGAGAACAGGTCACAGCGCTTGTTGCCGTGAAGGACTCTGGCTCTTTTTCT
GTGGTGTGAGTGGAGGGTTGGAGCAGAGGCGCGACGTGTCTTAGCCTTAACAGGATGGCTGCGGCCACGTGGGGTGGC
GCAGGGTGGAGGGCGGGCCAGGGAGACTGTAGCAGCCATCAGGTGAAAGGTGGCTGGGCAGAGGTGGCCGAGAGAGA
ATGAGGCACGGTCTGGATCCGGAGTGCACTGGATCAACGCGTGAGGGGTCAAAGGTGACTCCAGGCTTTGAGTCTGAG
CTGCAGGAAGTAACATGATCTAGAACTTGGACCCACATTAAGCAGAACCTGTTGCTACACCCCCACAATGGTGATGTTG
AGGAACTACGAGATCCTGGGCAGCAGAGATAAACTTAAGAATTGTGGACTTGCCTTTCAAAGCCACCAGGCTGGGTGG
GACCATTCAGGGGTTCCACTCCAGTGACTGGCTCAGAATCCCAGGCCCACATGGATCTCTGGGGCTCTACAGCCCCCAG
CCCCTTAGCCACAATTTCTTTATTTCTTTTCTTTTTCCATTCTAGCACCTGCCATGAGGGAGGGCATTGGGAGTGCGACC
AGGAGCCGTGTCTAGTGGACCCAGACATGATTAAAGCCATCAACCGAGGCAACTACGGGTGAGAGGCCCTGGGTATCA
GTGGGCACAGGAGGGTGCATACCTGTGCACACACATGATCATCACACATGGCTATTATGCTACGCACACATGTTAGAA
CTGACTTCTGTCCCTTGTAGCTGTCACGGCTCCAGGACCTCTAGCCTTGACAGGTTTGACTTTCCCTTCTCTCCTCCAGGT
GGCAGGCTGGGAACCACAGTGCCTTCTGGGGCATGACCCTGGATGAGGGCATTCGCTACCGCCTGGGCACAATCCGCC
CATCCTCCACTGTCATGAATATGAATGAGATTTATGTAAGTCCGTGCTCGCCCACATCCCTACCATCTATCTCCCAATGA
CTTAGCACGTGGGAACGATGAGCCTCTTCTTGTCCTGCCAAGAGCCTGTCCTCCAGGATGAGGCTGTGTGGCCTTGGGC
ATATCATTGCCTTCTCTGATGGGACTGTGCTTCCAAACCTTCTGGTGCTTGAAGCAGCCCCTCCTGCCTCCTCAGCCTGG
GAAAAAATGCTGTTGGGTCCAGTACAGCTGGGTCAAGACCCAAGGGGCCGAGGGGGTCACCTTGGTATTTTAGGAAAA
GAGGGACAGACAGCTCTGGCCAGAAAGCAACAATTCTCGGAAAAACTGCTGACTCAGTGAATCCCCTAGGGAGGAGG
GGGCTTCTGTTTTTCCACCAGACCCTGCCAGTCTTAGGGAGAGTGGGGGCAGGGTAAAGACTCCCATGCAGCCTGGGCA
GGGCTCTGCTGTCCATCAAAGCAGACAGGGAGAGGCCAGGGGACTTCTGCTCAAGGCCAGGGTGACCAGCCCCTGGCC
CTGCCTTTCTCCCTGGGGCTGCTTTGCTATTTTCTGCTGTTTGTCTTGGCGGCCTGCCTGGTCACGGGACCTTACTGTTTC
TTCCCGCCCCTGTCCTTTGGGGCTTGGAGGCCACTGCCACGGCAGGAAGGAGGGTGTGGCTGATCAGAAGGTACAGAG
AAAAGTGGCAGGAGAAGAGAGTGGGAAGCGGGTGGCCCTGGCTGCCGTGCCTCATTACCCACGTGTAATCTTTGCGGG
TCCCTGAACAGGGCTGATTATTCCACTCAAGTAACGGGAATGCCACTACCCCACCCCACCCCCAGAAGCAGGGCAACA
CTGGATCCCAATGCCGGAGGCTCTGGATTCTCATTGTGCCTCCAAAGCGTGGGTTCATGGGATGACAGGACCATGCTAG



   

AAAGCAAGTGGAATCACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTACAGACGGTGCTGGGCCAAGGGGAAGTGC
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
AGGCCGGTACCCAATTCGCCCTATAGCCTAGCCTCCATTTTGGTTGTACCTTTCCATTCTCAGTACTGCTTTCTTATTCTT
TAAAGATATTTATTTTTCTTTTCATTAAAATAAAACCAAAGTATTGATAATTACAGTGTCTGGGAGTCTTCAAGGTGGAA
ACAAAAAACAAAAAGCAAAACACGTCAAAGCTGGAGTGGCCCATGGCTAGACAACAGAAAGAACTTCCTGAAAGCTG
AGAGCAGGGTACAAGCTTGTGCTCCCAGCACTTGGGAGGTAGAGACACAGGGATCTGAGTTCTAGGTTATCGTTGGAT
TAGGTAGTAAACCTGAGGACAACCTTGGAGTGTGTGAGACCCTGACATAAGGGCAGGGAGAGGGGTGGGAGAGAAGG
ATAGCACATCACTGGGTGGCAGGCAGGGGTGGATAAACAAGAAATCTTAGTGCCCTTTCCATTATAATCCTCTGCACCC
AGCCACTTGCAGGACACACACACAAACACACACAAATGAGAGGGCGTGGCCCGGCCCTCCAATTAACAGAAGTAATCC
AGTAGGTAGGGACTGACCCTGGCCTTTCCCTATTCCTGAGACAAGTTGGGCCCCTGACAGACCTCTCCCTATAGTACAT
CCCCAGGCTCTCAGTGCCTAATAGCTAGTGGTTACAACCCTTCCTCCCCTCCTCTCCCATCTCCTTCCCCTCCCTCTCCCC
CTCCCCTCCCCTCCCCTCCCACCCCTTCTCTCTCCCTTCTTAACCTCTCTTTTCTTTCTGTCAAGGTCTCCTGTTCTCCCAT
CCCAGGTCCCAGCCTAATTTCCAGGACGCAGGGACCTGTGTGACAAGCCTCCTAACCCTGTGCCTCAGTGGTGCACACC
TACAATCACAGTACTTGGTGCTGGAGGCTACAGAGCAAGTTCAAGGCCAGCCTGGGCTACGTGAAACCTGTCAGAATA
TGACAGCCTCAGGAGCCCTCTCTGCTCCTCAAATGATGAGAACTGTTGGTGGCTTATAGGCAATTCTGATAAGATCTTC
CCAGGGACCTAGCAATCAAGGCCATTAACTGTGGCCACCAGGTGTGGGTGCCACATAAAAGGACTGCTTCCCATGATC
GCCCCAGTTGGCTCTCTCTTTTCCTCTCTGTTCCCACATGTTCCTGGTGGGTCTCTTCCCTCACCCCCCTTTTCTGTCCTTT
CTGTCCCCACTCCTCTGTCCCCATGGCTCTGCTCCCTTCTCTAGGCCCTCACTCCCCTCCCTTCCTCCCAAATAAATCTCC
TTTATACCAGGTCTGCTGCATCTGCATGGAGTGATTTCTCAGGGGGTACCTTACACCCCACAGACTACAACCACGTTCT
GGTCCCTGGTCCAGACACCCTCTCCTGCCACTCAGCTCTGCTGTGCTCTTACTTCAAAGCCAGGGCCTAGATTCTTTATT
CGCATGGTACCTGTAAAGGTTGACTGATGGATAGGGTGTTGAGCAAGGGATGCCCCGCAAACGCCCGCCCAGCATGGG
TTAGACATCTCCTCCCACTGCTCTCCTCTGCTGTCCTTTCTCCCAACACTCGCCTGTGTATCTGCACTAGAAGCCCCTAG
ACTCTAGGCCCTAGAGGGAGACTAGGCCTGGATTGTAAGTTGGGTCCTTGTTCTTCCACGGGTACCCCAGGCAGTCCTC
GAACTCTGTGGGTAGTGACCTTGAACAGATCCTCCCGCCTCTACCTCCCAAATACTGAAATCAGCGTCTAGCACCATTA
CACCGTGCTGACCTTCAAGTCTGTACTTTCACACCTCGATCCCTTCCCTTTCAAAACTACCTGTGGGTCCTTCTGAGTGC
TGATACCAATAACCTGCATGGAGCTGCCTGGAGGGTCTGGGAAGGGAGCCCCTGAGTCACTAGTGAGGTCCTCACTGG
AGCCCTGGCAGGCTCCCAGGCCCAGGCCCCCAGGCATCACCTGAAAGGAATGCGGGGCAGCCCGATAAGCGGTCCCCT
TTGTCTCATTTCCTGTTTGCCAGGACGTCCCGAGCCCTTGGCCCTGGCCAGTCAGCTGGCCTCAAGGCCCAGGGCAACC
TTGGGACAGCACAAGCTGGGAGTCCTGAGGGGGCGAGCAAGCCTTGTCCTCCCCTCCGCAGCTGCAGCCCAAAGACGC
ACCCAGATGGAAAAACCCCTGTCCGGGGAGAAGCTGGAAATGTCTGCCAAAGGTCCTTTGGCGGAAACCGCGGGAGG
CAGGGCAGGAAAGGGGACCCGAAAGGGAAATCTGATGTGGCCCGGTCCGTCTGCAGGCCCAGACTCCGTTGTGCCCCG
CGAACCCTTCAGGATTCGACCCCAGCCCTACTTGCGCCTCTTCTGAAATGGAGAAGGGTGGGAGTGGCGGGGGCACCC
CAGCAGGTCTGCAGCTTCCCCTGTTCTCTGCGCTACTGTTGGGCGGCGTATTGCCAAGCTGAGGCAAGCCCCAGGTGCA
CCCCCACATGGACCTCTGTCCTTAAGTGAGTATAAAGAAACGCTTTCAACCCCACCCCCCACCCTTCGCTGGGTATCCG
GAGGCTAATCACATTCTCTCTGTTCTGGCCAGAGCTCTTTAAACAAAGAGTCTAAAGGATCTGTATCTGACCCACGTAG
CAGGGTGTCACTTCTGTCAGGTTTGTCTGTCTTCAACAGAGATAACAATGAACAAACTGCTCAGCGCTCAGAACCTTTG
GGTTTTACTCAGGACCTCCTGTAGCCCAGGCTGGCCTCTGCCTCTCTATGTAGCTAAGAATGACCTGAACTTCTGATCCT
TCTGACCAGTTAATGAGGTGCTGGGGATCGAGCCCTAAGCTGCGCGTATGCTCTGCAGACACTTGACTAAGAGAGCTTT
GAAGCTCGGGAAATAGTAACAGCCACGATCACTCGAAGGAAGCCGACGTGACCATGTAAAAGATTTTCATAATGAGCT
ATACGTGTGCTGAGTGCTTTGCCCACAGATGTCTGCAAACAGGCTGTTTGGGATATTTTACATATATTACCTCATTTAAG
TCTTTAAAATAAACAGTTTCTGGGGCTGGGTAGATGGCTCAGCACTTGCGAGTGAAGTGCTTGGCGCTCTTGCAGAGGA
CCCAGGTTCTGTTCCCAACATCCTCGCAGGTAGCTCAAAACCACCTGTAACTCTAGCTCCAGAGGACCCAATATCCTCT
CTCATTGAGCACCCACACATTTGAGGCATATACAACACACAACACACACACAACACACACACAACACACACAAATTTT
TGGAGTTTCTTTTGCATTTAAACAGAGAGTGGAAGCTAATGAGCGTCTTAACTCGTTAAGTAGGGGAGACAAGATCCAA
TCCAGGGTGCCTCAACCCTCAGACGTCTGGTCTGGACTAATTTGTGGTTACGATGGGTAGAGAGGGGCTGGGGGTGGAT
GGCTTAGTTCATAAAGCCCTTGCCATACAAACATAAACACTAGAATTCTGATATCCAGCACCCACGTAAAAGCCAGGC
GAGCTAGACAAGACGGCCTGCCTGTGATCCCAGCTCTCCAGGTGTGGAGGCAGAGACAAAGGATCCCAGAAAGCTAAC
CAGCTAGCATTAGGGGAAATTAGTGAGTTTCTGGGCTTCAAGCTCAGCAAGAGACTCTGTATCCATAAAGCAGGAAGT
GATATTATCACATGCCCTGTCAGCCTTTGGCTGCACATATCACATACATGCAAACACACATACACACACATGCATACAT
ACATACAAATACAAACAACACACACACACACACACACACACACACACACACACACACACACACACACACGCACACAC
ACACAGAGATAGTCCAACACCCTTTCCCAGGCTTTTTACCTGCCTGGAACATTCCTGCCCATCCTTGCAAACCTAGCCTT
TCCCCCCCTCATTCCCCCTGGGCAATACCTGCCCTGACTGCCCCCTTCTGGGTCTACACCATCATCTGATATAAGCTCCT



   

GGGCATGGAGGATGCACTTGCCCACAACATAGGGTGGGGGGCAGGATCTCTCTTTTCTCAGCTCTAATCCCTGCAGTTC
CCAGTATGGTGCTTGGGTTTCATTCTGGTCTCCTGAGGGACTCAGCAGGGCTCCGAGGCACCTGACTCAAATCCCAGCA
ACCTTTGTAAAGCTCTGTCACTTCCAGAGAAGTGAAGCTCCGTATCCCCCTGATAACTTGCCAAACCCTCTCCCTGCCCC
GTGTCCATTTAGGGGAAGGAATTTGTGTGGCCTGAGCTGCAGTGTGGGCCAGGCCTTGGGACTAAGCACCATCCCATCA
GCTCTCCGGGTCCCCTCCATGCTGGTGAGGAAGCATAGCTCTTAAAACCCAAAGCCAAACAGCTAGGGACTCCAGGAA
CTTCCCACAGCTGCTACCAGCATCCCAATACTGTTAGATGACTCTCTGTCTCTCTGTTTCCCTCTACTTTTTAACTTAACA
TTTATCTGATTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGCTTTAACAGGAGCATCCTGCTTCCTGCTCCA 
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