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Genentech ID: 
UNQ779 

Date of Submission:  11-5-04 

Lexicon Contract Name: DNA266 Mutation Type: X Standard Knock out  

LexVision Name: MEM685N1   Conditional  

Reference accessions:  
ENSMUST00000037600, 

NM_018778 Is this gene X-linked? no 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS53_________     
    X Target Vector  DNA __pKOS53 TV____________     

  X Targeted ES Cell DNA __2C1____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 23+24 25+26 

Restriction Enzyme for Genomic Digest: Hind III Avr II 

Predicted Wild-type Band (kb): 8.2 kb 10.0 kb 

Predicted Mutant Band (kb): 7.8 kb 13.8 kb 

Probe Size: 448 bp 403 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: DNA266-28 5’ Primer Name: DNA266-28 

3’ Primer Name: DNA266-4 3’ Primer Name: GT ires 

Predicted Wild-type Band (bp): 418 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 351 bp 
 

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

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

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

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA266-23  5’ – TGGCTTAGCTCTATTTGCCC  
DNA266-24 5’ – ATAACCCCTCAACCAACAGG  
DNA266-25 5’ – CCACAAACTAATGCTGACCC 
DNA266-26 5’ – AGGATGGGGTGCAGTATCC 
 
 
 
PCR Genotyping 
DNA266-4 5’ – GGATGGCTGTCATGAAAGCC  
DNA266-28 5’ – GTTGTGAGCACATTTCTACAGG 
GT ires  5’ – CCCTAGGAATGCTCGTCAAGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TGGGAGGACGATGGCAACCTACGCTCTTCAAATGGCTGCACTGGTGCTTGGTGGTGTTGGCATGGTGGGCACGGTGGCT
GTGACTATCATGCCTCAGTGGAGAGTGTCTGCCTTCATCGAAAGTAACATTGTGGTGTTTGAGAACCGCTGGGAAGGCT
TGTGGATGAATTGTATGAGGCATGCCAACATCAGAATGCAGTGCAAGGTCTACGACTCCCTGCTGGCTCTTAGTCCAGA
CCTCCAGGCATCCCGAGGACTGATGTGTGCTGCGTCCGTCTTGGCTTTCTTGGCTTTCATGACAGCCATCCTCGGAATGA
AGTGCACCAGATGCACGGGGGACGATGAGAACGTGAAGAGCCGCATCTTGCTGACAGCCGGAATCATCTTCTTCATCA
CCGGCTTGGTTGTGCTCATCCCTGTCAGCTGGGTTGCCAATTCCATCATCAGAGACTTCTACAACCCACTGGTGGATGTG
GCCCTAAAGCGCGAGCTGGGAGAAGCCCTCTACATAGGCTGGACCACAGCGCTGGTGCTGATCGCTGGAGGAGCACTG
TTCTGTTGTGTGTTTTGTTGTACTGAAAGGAGCAACAGTTACAGGTACTCGGTACCATCCCATCGCACCACTCAACGGA
GTTTCCACGCCGAAAAGAGATCTCCGAGCATATACTCCAAAAGTCAGTATGTGTAGTTGTGTGTGTATATTTTAGCCGT
AGCTAAGCTTTTATAAATCA 
 

Genomic Locus:  (The deleted sequence represents nt 9991-10721 in the sequence below.  KOS53 used to generate the TV 
represents nt 5459-14006  in the sequence below.) 
 
ATGGCTTCCATGAGGATGGATGTAATCTCACATGGCCAAACCCAAACACAGCTACCTTGTGCTTAGTTAGAGATTCTAG
CACTCTTCTCACAGGTCCCATGAAATTCTTTTCTCCTCCTGTTCTGGTTTCAGCAAGTATTTGTGATTGGGAAACTGTGA
AGGTATGATCAATGGAAAGTGTGCATTTGAGTGGGAGGCATGCCCACAGTAAACAATTCTTCCCCTGAGACATCTGAG
AGGCCCCAGAGGAACTGTACCTTCTTCATGAATTTGAACAGTGCTTATCTTGTAGTCATGAGGTGATCCAGTTTCGATG
AGTTGATAAAAGAACAAACACGCAAATGTCTTATAATAGTGTTCGATGCAAGATGTTTCTTACAGGGACTATTTGTGAG
GATAAACTCTCCAAGCTAGAAAGTAGATTTGAGAGATTTTTATTATTGTTTCTGGTGCTTCTGCTGTTGTTTTCAAGACA
TGAACTCATTGGTTGAATTTATATTTTCTGTACTACCCATTTTTTTTTTTGACAACAACAACAGTGTCATTGTAACTGTGA
TTTCAGCCCTACAATTAAGAATGGCTATTAATTAGGGCTTCTGCTGTGGTGATGAAACACCATGATCAAACTCAACTTG
GGGAAGAAAAGTTTTATTTTGCCTTATGACTCTCAGGAAAGTCAGAGAAGCAGCTGGTGGCAGTTAGATATTGGAGGC
ATAGACAAAAGCAGAGATCATGGGGAGAAACTGCTTACTGGCTTGCTGCTCATACTTGCTCATTCTGCTTTCCTTCTTCA
TATGACAAAGTATAGCTAAATAAACCGTTCTTGTATTTCTATTGTAACAGTAATTGTTCAATATAGCAGAGACATTAAA
CAATTTGGTTGATAGAAGAAGGAAACACATATGTAAATAGTAACCGATGGAAATTTCTGTTTATTTTCAAATAAAACCA
CCATTTCAAATTCTACCCCATTTTCTGTTTGTGCAGTGGAAGCCACAGATAATATCTGGCTGATGTACTTGTCAGTCATC
ATTGAAGCAGAAATTTCCTTTTCTCTCTGAGTTCAGAGAAAATCACAACAAGGCAAATTGAGAAAGATTGTCTGATTTA
GCTGAGACTCATATAGCGGGAGTTTAATGTTCCTAAGTGAAACTTCATTTCTGGCTAGATCATAAAATAATAACAGGCA
ATGAGAAGTAACCCTCAGAAGACATCAAGTGCCTGCCTCAAAGTGACTTTCTTCAATTAGACAATGCATAAAATATATT
GTAAATTATTTCCCAAACTTAAAAATAAATACTATTAAATATTTTAATACTTAATTCTTCTAAAACATTTTTATTTTCACT
AATTTAAAAGAATGTCAATTATAGTCTAAATTTTGCATTATATTGAGATTATTTATTATTCAAATAATGTATTGCCCAGA
CTTCACACTTGCCAATAACTAATAGAAGTCATGGCAGTGAGCCTAATAATAACAAGCCACAGAAAAATGGAGTTTGGT
AGACTAGGAAGAAAAAGAGAACATACATAAATAAGAAAAGAGAAAACGGCTTGCAGAATATTCTTAGAAAACATAAA
GAGCATTGAGATAAAATTTGTGATTTTCTGGGACGTTATTTTTAACTTTCAGAGAGAATAGCTAAATATGTAAATATGA
AGCTGAGAGAGCCGTGGCTCGGCATCATTTTAAGTGTGTCTCTGCTTAATTGTCAACCCCCAAAAGAGTTAGAAAATGG
CATAATTTGCATTTGAAGTGGATTCAAAACTTCTACATGATAAGATTAATTTTAAAATTATATTATTCATTTTTTGTCAA
ATATTTTCTCAGGAATTGGGCAACAGTTTTGTAGCTGTGGAGATACAGGAAAAGGCAACAAAGTCATCTATCTGTACAG
TGGGAAACAACACAACCATAATAGTGGTGACAGATAGTCAGTATTATACAAGTAGCCTACAGTCCTTTCCTCAGCTACA
ATGTCATAGTTACCAAAAGACTGTCCAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCCCCCACTTATTTCCAGAGTGGT
GCTACTGGGTTGCAATCCCACCAACAATGAAGGCATGTTCCTCTTTGTGCACATCGTCACAAGTATTTCTTGTCACACAC
ACACACACACACACATATATATATATATATATATATATATATATGAAAGAGAGAGAGACACACAGAGAGAGTTTTCTA
CATGCCATGCTCCATGAAAATGCTTTGATTTAAGTACCAATAGAACATAGAGCACATAAGCTTCCTACTGCCTAGAGCT
TCGGGGCCTGATACCTCTAGAATGAAGTAGCCACTATGTGCTCCCTAAGGCCTATTTCATGTTTTGTATTTCACACAGAT
GCTATTTGTGCAATTCATGCACATTATCTCCTCTAAGCTTTTGACCTGGAGGCAGCTCTGGAAAGGCAGGACCAACCAG
TCTGGTAACCCAAGAATGAGATATAATGCTGTTGGTTACTCTGAGAAAGCAATAGTCCAGTAGAACATGCAAGACATTT
TCAGACATTTTCAGAAGCCAGTCTGATAATCACATGTCCTCAGAGCAGGAGCCCTTAGGAAGGATCAAAGGTGAGACA
GGAGGTAAGGACCAGAAATACTTGTTTGAACCAGAAATGTGAGTGTGTGCCAAGCATACCTTCTCTGTTGAACTTATAC
ACAAACTGAACACTGTGCTATCTGTGAGAGCATTCTCACCAAGGAAAATGAAAAGTCAGAAATGCCTTGCAGCACCCT
ATTTAATTTTTTACTCCTTTTTATTTTTGTAATTTTAGAGATGGATAGGTAGACTCAACTGCCAGAGTGTAGTTTTTGTTG
TTTTGTTTTTACAGGCAAAAGAATGTGTTGGTTCAGGGATGCATCTTCTTTAACCAGAATTAAATAAGACTTACTTACTA
AATGAGCAACAAACTCATGACCCTGGAACTTTGTAAGACACAATAAGCCACTGCCTTCTGTTAGAGCTAGGATATCCTG
GGAAGGTAAAGGCTGAGGCACTTTTTACCCCTGCAGAGACATAGTCAGATAACCTGGTAACTGATAAGGAAATATGAA
AGGTCAGAAGCTCATGAGAAAAAGTGACTTCAGTTTTCCCAGAAGTCCTTCACGGAGACAAATCCTGAGCACGGTGAA
AGACCGACAGACTGGGTTCATCTCAGTTGCACATTCATGGCATGGGGTGATAATATTTCTATTATTTTCTGTGCCTTGGT
CTAATAGAACAGGCCATTTGACCTTACAGTTTGTGACCCCACTGTCCAGTGTGTGTTTAGTAGATGTTAAGTTATAAAA



   

CACAGAGATAAGGTCTGTCTTGTATTTCTTGGTGTCCAGATCTTTTTCAGTATCCATTACAAAATATACTGATTGAATAG
TAATGAATTAGAAGATATTTTATGGGACATATTTCAAATCTCTTTACAAGTATAAAATGTCTATAAATATTTGAAATAA
GAGCTTGAAAATTTTTTTCTCATATTTTTCTTGAAAATACATTAGTTCAACCTGTTGTAACATTTTTTGTCTATATATTTTT
TTTAAAATAACTGAAAACCAAGAAAGCCATGCATGGCTTGTTCCAATAATAGTCTTCCCTGGTGTGGTCTGAACTTGGT
TTTAAGTAAGACACTTAATGTCTAACCCTATTATAATTTGCAAACATTGGTTGCCTAAGGCAGACAGAATCTTAATTTG
AATTTTAAGTGGAAAGTTAATTGTTTTGTAAATTAATCAGTAACTTGGCTTAGCTCTATTTGCCCTGTTAATTACTTTTTG
CTGTCCTGTTAACTCCAATGTTACGAGAGAATGTCATTTCTTGGGTCCCCATATTTATTGTTCGCCATAGGGATATGTGT
GCAGGCCTGTATGAGTGTGTGCTTCCCATGAACAGCCCTTAGTCTCATAAAGGTTTGCCCTGTGGTTTTTCATATTGAAT
GGCAACCTTTGGTCTGGTAAAGGAGACAGCTTATTTCTGGTGATCCTACTTAAGGTACCATGAAAGCTGACAGCATTTG
GATCATCACTTGTATGACAATGCTCTACCAAGTTTCATCTGCTGCAAGAGAAGCATCCTTGCAGAGATGCATGGAATTG
GTTTGCTTTAGTGCCTGGGGCTATAGTGGGGGAAGAATTTGACAGTCTTTGACATCTACTAAGGCCTTTTCAAGCCTGTT
GGTTGAGGGGTTATTGATCAGGCATTACATATTGTAACCCTTGTTTTCTTTTGTTTGTGTGTGTGTTTGTTTGTTTTGCTC
TAGAAAATAATGCTGGTGGCATTTAAAAATGGTGTCTGAGATGTTCAAATCCTATAAATAATTAATCATGGTAACATTT
AATAACTCCTATTGTAAATATAACTTAGTATCGTGAAGTAGTTCTTAGATTAACATAATATTAGTTAATGTTTCTCTAAA
ATACTCTATTTATACCTGCATAATTATATTGAAAATATTGTTACATAATTTATTCTTTATTCTTTCTTTGCATAATTAATA
AGACTTAAAGTTCCTATGAATTGCTCAGGATTGAGAATAGAATTACAAGAAAATCACAAGACACATTCTTTGGGGCTTA
ATTTGTTGCTTCTTGTTCCTTCTCTGGCACTAATGAGTTTCTGCCCGTGGCCAGAAATCCCTACCACAGGCACCTGTTTCC
CTTGCTCCGAAGCTGTGGAGCCTGCTGGGCGCTTCCATGGCAGGGAAGAAGTAAAAATTATTTTATAGTATTTTCAAGC
AAATTCAAAAATTATATTGAATGCAGCTTTTAGACAATGTAAAAATGTTTTCTCTTTGCCTCTGGTCAAGGGAAGAAAG
AAAAATTCTAAATGAGTCACTGGAAACTGATTCTATTCTTATATTAAAGTCTAAAGTGTTGCCATGCAGGCATCATGAA
ATTCCTGGAAGAGATAAAGCAGAATTCAGTATTTGGTAAGGTGAGAAAGGAAGATTTATGAATTCCACACCAGCTTGG
ATAATGTAGGAAAAGTTTTTCAAAGAATCAAAAAAAAAAAAAAAAAAAACAAACCAAATGGGGTGAATTTTCCTGCCT
GTGGGGGGACTTGATGTGTATAACCATTCATGTCATTGTACAGGATTTCCTCAAATACATGTAAAGTAGTGGTCACGTC
ATTGAGTATCATACCTGGTGTCAATAGGAGGACTTATAAGGAGGGACAAAGCCTGGGACTCTATTTACCCTAAATAAA
GAATAAACGTGCCCTGCAATATTTCCCAATTTGAACATTTTAGAATTGGAGATTTAAAGGAATCTATATCAAACTTTTTT
GAATTAGGTATTATTTATTTAAAAAAGAAAACAACTAAAAAAAAATCCATGATTCTTCATTAAATTTGATCATGTGCCT
TAGTACCTTTCAAAACTTTATTTACATCAAAGTTGATAAAAACCCATCGGTACACAAACCAAGTCACTTTTTTTTTCTGT
GAGTAAATGCATGTGAATACAAATATAGTCACAAGGACTTACTGAGACTCATTATTAAGTATAGGTGCTAATATTTCTC
ATTTTCTTTATATTGTTTAACCTTTACTAAAGAATATGTCCTATAATTTAGTGAGCAATCATTTAATTATATTTTTTTTATT
TGCATTATTCTGGTGATACATCTTAGGGAATGAGGAACTAAGGAAAGTAATAAAGGGAATGTCTTTAGAGGGGTAGGA
ATGATAGAAATACAGTACTTATACATGAGGTCCTCAAAAAAATGTAAATTAAAGCAAGAACATCAGGGTTAGGTCAAA
TACACAAATAGTTTCAATGGTTTGCAGTTCCCGTGCTCTTTCAAGCTACCATGGACTTCCATACATGATGTTCACAATTT
TAAAGCTCTGTTAACATGCAGTACATTAATTATAAACAGCATCCAATAGGACAACATTCTAGAGCAGCATTTAAAAAAT
GTGCTGGTTCTAATTTCTTTTCAGTAGATAGCTGGCAATCAAATAGGAAAAGACATAGGTTTCTCATCCCATTCTCGTAT
GTACATAGCAGTAGAAAGAGTGTGCTTAGTCTCTCTCAAGTCTTAACCCAATTTACTATAAAAGGGATCATATATTCCT
TGCATTTTATGGATGTTTAAATGTGAGGTAAAGGATATAAGAGAGAATATTCCACATTATGAACAGTACAATATGAACA
GTACATTTTTCTTCCCACCATTACCCCTCAAGCAAAACAAAGCAAAACAAAACAAAACAAAACAACCACTTCCAGGTC
AGTAGGACTGGGATGTTTCACAGAAACTCTTCCCTCTAAATTACTCATTTTTCCTTATTTCTCTGGATTCACAGGAGATA
TCAAACACAGAACAGAAACTAGCCTCCCCAAGCCAATAATGAATTCAAAAACTCATTATTCTTGTTTTATAGAGCAATA
AATCCAGAATAAAAATAGCATTTTATATCATCATGACTATTTGTTATAGGTAATATTGTCTACTTGATAAGATTTGGAGT
CATATGAAAGTGAATCTCTGGGTAGGTCCAGGAGATAGTATCAAGTACTGGGTTGATTGTTGTGAAAAGACCCATCTGA
AACTGGACAGCACCATTTCTCTGGCTGGCATCAAGGGCTTAAACTGCCAGGACATGGCTAAGCTGGGTGAGAATAAAT
GTCCATCCCACCATCCGTGCTGACTGTGGTTGCAATGTTGTGACCACTGCCTCCTGTTCCCACGGCTCTCCCTTTGCCAT
CCGGGTAGACTGTATTTCCTGGAGCTTTAAATTAAAGTACACCCCTCTTTCCTCGAGGTTAATTTTGTCAGGATTCCATT
AGAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGA
AGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAAAGAACAGAC
ACAAAAAAAGTTACTACTAAGAAGGGGATTGTCACTGTGAAAACAACTGACCATAGAGTTATAAAGCCTTTGGATGGG
CTTTGTGGGAGCAATGTGGAGGTAGAACTTTGAGGGACAACAGTTCTTCTATTTTAGGCAAAGTTTACGGAGAATTCTT
AGTGAATCTTGGAAGACAAGAATGCTCAGGTTGAAGTCTTACACATGGGATTTCAGAGGAGAACAATCACTCTGCTGG
AACTGGTTCAATGCTATTCATGCAAAGAACTTGACTGCTTTCTGCCTATATTAGAGCTTGGGTGAGGTTAATTACAGAG
CGATTTGTCAGGTAGTGGAAAGTTAAGGACAAGATTGTTTTCAGGTGGTTTCATGGCCACTGCTCTCATCTAGCTCTTCT
ATAAGAGAGGAAAATCCTGAGAGAAGCAGGGAAAAAGCTGTGGCTTGGAAAGGTGTGAAAGTTTATAGTTTCAGACA
AGGAACATAGAGGCCACACAGCTGGTAACCATAGAAGGCCTGGGTACCATTAAAAAGAAACATGGTACTCCTCCCTGG
GACCAAAAAAGATGTCCAGAGGCTAAAACTCCATGTATGGAGAAAAAAAGGGGTGGACAGGAGTATTTCTCTCTCTGC
TATAGATGCAAGCCCTGCCCCTGTTTTCATGCCTTCACTAAAACACGTGTCCTCACCAGACCTGAGTCATGTTGGCTTTT
CAATCCCCTGGAGAGTAAGGAAGACCATTCTCTCATTGCAGTCTATGGCATGTTTTCAAAGTATCTGAAATGTCTATGG
CACTAGATAATTGCTGTAGAGAAAAGAGTTGATTTTGAAGCATATCAATCAAAACAGGTCATCAAGAGGTGGCCAAGA
CGGAAGACAGCTAGTAGGAACCAAAAATCAGGGATGAGAGTCTATCAATAAGGATAAATTGAGAGTTGATTCAAAAG
ACTGTAAAGTAATAGAGAGTTCACAATGGTGTACCAAGAGCAGCTCATTTACAGTGAACAATAATCAACAACACAGGC



   

TGAAAACTATGCACACACATATATTTAGGAAACAAAGGGAACTGGCAACTTTGTGAAGACAGAATCAATAATCATTTT
TAAATGGTCAGAAAAAATATTATAATGCTAAGAGTGAAGAGTTAGAGTACAGAAATAAAGACAACAAGGACAAGAGG
CTTCTGAAGACAAAGTGTCGTTGTTTATACATGGAAAGCACTTGCCTGTGTTAACTACTTGGGATAGCTAAATTTAATTA
GTAAATTTAATGACAGAACTTAAATGAGGCTTCTGAATTTGTATAGGAAAGCAATTTCATTTGCCTAGGAGTCAGGTTT
CATGCCTGCCCCAGGTATGTTCAACCTGTTGACACTGCAATACCGTATCATCTACAAAGTTCATGTTTGAGAGCCCTAC
AAAAAAAAAAAAAGATTAAAAATAAACATCACAAATAACTTCATGTGCTGTTACCATCTTGTATACGTTGATAACTATT
CTGATGCTCAGCTACAGAATTGACATAGCTACAAGTCAGCTCAGAATTTAAGATGCTAAGGCAGGAGGACATAGAAGG
GTTTGAGGCCAGTTAGTGCTGCATGCTATATCTCAAGCTATCCTCAACGGCAATCTAAGATCTTTTAAAAAAAAAATGT
AACTTTTAAATGTGTATGCCAAAAAATAGCTTGAAGTTTGGGGATACAGGGCAGAAAGCAAAGGACGGCCTCCCACAC
GAAATTTCTAGTGGAGCTTTGCCAGTCAGTGTGGGTGCTGATTCCAGTAGCAGTTCAATTGTCAGTTTGCAAAGACAGT
TCACATTGCCTTACAAGGAGCCACCAAGTCTATTTGCATAACACATGTCCCCATAGGTAGGGAAGATAATTTTGATTAA
CATTTAATATAATTTTCGATGAAGATGTTACTTAAAATGCCAGCTATTTGCAGAGACCTGGGACTTTCTTGCACACTATC
CATCCAGAATTCCCTTTTCTTCAGACTAGAAGATGGAGCAGGAAGTAGGGGCTAGAAAAAAGGCCTCTACTTTAGCAA
CTACAGAAGACCTCATTTAAGCATTAAGTTAGGGATTCCGTCTTCACAAAGCCACCTGGCTTTTCTTTTGGTGTGTTTTG
CACTCTTCATTATAAATCAGTATTTTCAGGAAAACAAATGCTAACAGATAGCTTCCCCCCTCCCCAACCCCGACACCCA
ATTACACACAGTTAGTGGCAATGGGGAAAGCAACCTGGTTAAGAAGTTGCTTCAGTCTAGCGTTGGCTCTTGGCAGTGT
GCTACTGGCTGAACCCACTGCAGGAGAGCTTGCTTTTGAAGTTTTAGACAAATTAAATCAACACTTCAGGTCACGTGTC
CCAACAAGAATGTGGTTTCCCCAGTATGAACAATCTATCCATCCTTCATTCTCCTTTAACTTGGCCCTAGAGTCATCCCT
GTCCAATCCCTTGGAAGAGGTTTTACTGCAACCTCAGTCAGAACAGCTTAGGGGCAGGATTCACCTCTGAAAAGAGCA
GTGCCTCTTTTAACTGGGAGAGACTGGCTCTCCTTGCTGATTGTGCAAACATTCATAATTATGCCTCTAGGTAAACATAC
TGCTGTCTTCTTAGAAAATAGAGAAGTACAAAGAATGTTTATTTGCAAGCCCAGCTTTCCCAGGTATCCTGAGTTGGTTT
AGACACACCTGAGCTCCCATCCCCCTCTTATTGGCTAAGAAAGTTGCCACACCTGATTTGCAAGTTTACTGTTGGAGCC
AAAGGGGGGGGGGGGGAGAGAAGAGGGGGTTGTGTCACCAGCCAGCACTAGATTTGATCTGGCCAGAGAGGGCTAAG
CTCTGTGTTGTGAGCACATTTCTACAGGAGAACTGTTCCCTCCCTCCCAAGGCGTACAGATTTCTGCTTGAAAGGAAGC
CCTACCTCCCGGGTCAGCGTTCCAGCTGGATACAATTTGGGAGGACGATGGCAACCTACGCTCTTCAAATGGCTGCACT
GGTGCTTGGTGGTGTTGGCATGGTGGGCACGGTGGCTGTGACTATCATGCCTCAGTGGAGAGTGTCTGCCTTCATCGAA
AGTAACATTGTGGTGTTTGAGAACCGCTGGGAAGGCTTGTGGATGAATTGTATGAGGCATGCCAACATCAGAATGCAG
TGCAAGGTCTACGACTCCCTGCTGGCTCTTAGTCCAGACCTCCAGGCATCCCGAGGACTGATGTGTGCTGCGTCCGTCT
TGGCTTTCTTGGCTTTCATGACAGCCATCCTCGGAATGAAGTGCACCAGATGCACGGGGGACGATGAGAACGTGAAGA
GCCGCATCTTGCTGACAGCCGGAATCATCTTCTTCATCACCGGCTTGGTTGTGCTCATCCCTGTCAGCTGGGTTGCCAAT
TCCATCATCAGAGACTTCTACAACCCACTGGTGGATGTGGCCCTAAAGCGCGAGCTGGGAGAAGCCCTCTACATAGGC
TGGACCACAGCGCTGGTGCTGATCGCTGGAGGAGCACTGTTCTGTTGTGTGTTTTGTTGTACTGAAAGGAGCAACAGTT
ACAGGTACTCGGTACCATCCCATCGCACCACTCAACGGAGTTTCCACGCCGAAAAGAGATCTCCGAGCATATACTCCA
AAAGTCAGTATGTGTAGTTGTGTGTGTATATTTTAGCCGTAGCTAAGCTTTTATAAATCACCAAACCAGCCACTATTTTA
GAGAAATGGAGCCCACACTGTATCCATTTACCTTTCTTAACTGCCTAGCACTCATTAGAGGAAATATGCAGCGTCTATG
TTTCCATAAGTGATTTTAGCAGAATGAGGTATTATGTGCACTGCTTCGATTGTTCTAGAAAGCCTAGCCATTTGTTTTCT
AAAATGGTTCACTCAGCTCTTCCTTTTTATCAGTCACTCTAAACCTGCACATCGAAAGACTGTTGGCTTAAGCTGTGATT
TCTCTGTGTCATGACATTATCCAAGTAGATGCGGGTGGCAGTTATATCTCACACAAATAGAGACAGGCTTATGTGGTTC
TATTTAAAGTGGAATGCCAATCCATCACGCTGAATAAATAGAACTCAGCTATTGCATTTCAGGGGGCCTGGGGATAAA
AGAGAAGGAGGCTGATATTAATTGCCTAAAAACAGCTTAAGGATTAGTGCACTCTATTTGTAGTGAAGGTTAAAATGA
AGGCTTTAATCATTAGTGTAAGGCTTTCTGCTATCCTGCTTTGCAGCCTCGAGGAGTAAGAAATTCCGTCACCTTTATCC
TTTCCCTCTACACGCCTTAATTTTCTGTTGCCTACTATCTCTTAAAGTTTAAAGCAGATGTTTTGGCAAAATATTTTTTTT
TCCTTTAGACTACTTTTGTAAGGCTAAGCAGTGGTCTTAGAAAAATTAATGATTTCAGAAAAATGAAATCATTAGCTTTT
CTGTTTAGAGAAGAATGTATTGTTTTTGAAATGAAGTCATATCATGCAAGGGATTGTTCAAATGCTATTTTTGCATAGTT
TTTTCTTTCTTTTTTTTAGGAACTTATCAGTATATATGAGGGAGAAAGAAGGACATTTTCATTGTCATTTTATTAACCCA
AAGAGAGACACAAACCCTCCAAATCCAAAAGCTTGTCCCCTTCTAACTCCTGACACTCAAACTTATCATTTCTCTTCTGT
TGAAGGGATTTCCCCATTTTCTATGCCTTTGCTAAGTTCTATTGAAGTGTAGTATCACTCTGTGTTTCCTCCTAATTTGAG
ACAACTGTTATTCTAAGTTTCATATATATGACTTTTATATTGATAAATTGTATCTCATAACAATATAGCATTTCTTGCATC
TTCATTCTTTTTCTTTACCTTGTGCAAGTGTTTAAAACTTGGTATTGACTCTTTTAGTTTGAACATAGATATTGTGTTCAC
TTTTGTAATGTATGATTTAAAATCCACGTACTTTATAATGACCTCACATATGCACTAATATTTGATTAATATATGAATAA
TATTAAATTGCACTTAGGTCCAATGAAATGTGTTTGTTGTAAATACTGTGTATGTAATCATGTTTTAAAAGATGTTGTCC
ATATGTATTTCAACTCCTGAGAATTCATATGAACTAAAAGCAGTGCTGAAATGACTTGGGAATATACATCATATTTATG
TGAAGGATATTATTAAACGTTTGCAATACTAATATTGTAGTAGTTTTAATTTATAAATGGGAGAACCTTAAAAAATAGT
TGGGTGATAGCCAGTGATACTGGCAGAAAACATAAGAGATGACACTGCAGAACCCCTCAGCAAGTGCTCATGACGCTC
TGGGGGATCTAGTTTATAAAGCAATCTCTGTATGTGGAATTAAAGGTTCAAGTACTGTTAGCTGGAAAAGCTTAGTTCT
CGCTCCCGTGTGGGTGATGTCACTCTACATCCTGGGCAACTTTGCCTCTTTGGGGCAAAACAGTTGCTAGGAGAAGAAA
CAAACAAGGACTAACAAAATGGCCTAGACAAAAATCCAGACAGCCATCTTATACAAGAAAGTCTGTATAAGTCTGTAA
GCAACAAATACGTAGTTGCCCTAAGTGTCACAGACACCATTCATATTTTCTTCGTCCCCTCCCCCACTAAATCAGAATGT
AAGGGATTAGGACCACTTCTTTGGTGTTTCTGAAGTGTCTTCTTCACGTTCTACCTTAAATATAATCCCATTTCTTCTCAC



   

AAGAAATTGTATTTTGGTGTCACTGTGTCAATAATGTTTTTCATCCAATTAGCTGCCAAATTCTTATTATAGTTGTTTCTA
AAATATGTCAAGAACAGTTGAAGTCTTAGCAAGTAAAGGCTCTTGCTATCCAAGGCTGGAACCCTGAGTTCCATCTTAT
AGAATCCTTGACATGTGTGCTGTGGTATGTGAATCATCCACACACAGAAATATGCATATTTGTTAGCAACAAACTTTCT
TAAAAATTACAAAACATAAGCATTAAATGTAAAAGTATTTTCACTGTACTTTGTTCCTATCTTCGAAGGCAAGGCAAAT
TTCCTGAAATGTGAAGTCCAAGTATCTGGCGTACTGTAAGTAGCAGGAAGAAACAAAACTATTTTATAATCTAGAAAGT
GAATTCCATCAATACAAAAACATCGTGTGACCAGCAAAACAAAGAGATGATTGATGTCCAAATGCTAGAAATCTCAAT
GTTAAAGCTCTCCTTTAATATAAATGAGGTGTCCTGAACTTGGAAAATAGTTCAGTTGGTGGTAAAGCATGTGCTAATA
TGAGTTGTATAGTATTGCTTTAAAGGACAAATATTATCTCAAATCAAAAAGTGTGCAAAGAGTAAAGGGATGTATTTAC
TTATGTGTCTTTTTCTTTGAGGTAGGATTCCGCATACGCCATGTTGGCCTCAGATTCTGTGTGCGGCTGAAGGTGGCTCA
TGCCGGTGATCCTCCTGCCTCCAGTGCTCAGATTACTTGGGTGCTCCACAACAGCTGCTGTATGTGCTCCTGGGCACTGA
ACAGGAGGGGGTGTGTGCCAGACAATGGCTGTAATTCCTACTAGATATATGCTAAGCTGAGCATGTGGTTTTAGTCTTT
ATAACTACTTGGTTTTATGACTTCAAACCAAATATATTGTTTGCTAAGCATTAGGTAGGATTAGCAGCATACATGGCCT
AAGATTTTTGTATGTCAGAGAAATTAGAAATATTAAGCATGTTGTTTAAGGAAAACAAGAAACATGTTAGCCCCGCCTT
CTATCCATGGATTTAAGACAATTTGGTCATTATAACAAACCAACTCCCAAACATAACAAGCAGCCTACAGGCAACGCC
AGAGCTAGGAAGCGTTGGGCTGCTTCTCTGCCTAGAGCATCCTTTCCTAAAATTCAGTTCAGTTCTACGCAGAATATTC
ACGGGGACTAAAGAAGCACACATGTAAAGCAAAGGCTGGGTGTGTGGTGGTGCACACCTTTGATCCCACCATTAAGAG
GCAGAGACAGGGATCTCTGTTAGTTTGAGGCCAGCCTGGTCTACAGAGTGACTTTCAGGACAGTCAAGACTATACAGA
GATATCCTATCTCTAAAAAACAAAAACAAAAACAAAAAACAAAAAAAAAAAAACCAACAACAACAAAAAAAAAAAA
ACAAAAACAAAATTTGGAATGAAACATTCAAATTGGATTTGTTTCATCAAGTGTCCCTTCTCAATATTTTCAGACTTATT
TCATGGCTATACATTCCCCAGAATTACATCATCTATTCAATTAAAGAAAAGATAAATATACTTTTATAATGAAGACTAA
GACAAAACACTATTATTTATATATTCTTGTCTAAATCATTTAGAAGACTTTAGCATATAAGTAAAACAAATTACATTAA
CCTTTATACCCAAAGTCTTTCATTGCTGCCATTATTTATGGCACAAGACATTTCTAGGTACTTTCACAATGACCTGTTTC
AGAGGCCTTCATCGACCAATGAATTTCTAAGAATGTCTTTCAATGAGTGGAACTTTTAAATAGTACTCAAATGCTCACC
ACCCTGGTTACTCAAAATGCAGTAAATATAAGTCTGTTGAAAGTTCCAGAAGGGAATGTCAAGACACTCAGTGCCTTTG
GCTAGTCATTTCTTTTCACTTTTGAACAGCAACACTGGTGGTCAAAGTTTCTAGCATACTACAACTTGTTAAAACCTTAG
CTAAGTACTGTAGCATCTCAGCCTAAAGCTGTACATTGGACAGAACAACATTCTAGCTGTACAGCCACACAGCTCTGCT
GAATCTCAGCTCTGCAAGGTGGAGATCTGACCCAACTGAACTCTCACCTTGCTTTATGTTCCTGTTTATAGGATGGGATG
AACAGAATAGTGCCTCAGCCCTAGCGTTGCTTGGAAGGTTAACCAAATGGATGCACATAAAGCCTTTATCACAACATTG
AGCAGAGAATAAGCTATGCATTAGTCTTGACTATTATTCAGTGTCTAAATATTCAACCCAGAGAATTTTTTTTCTTACCA
TAGTGTATAAACTGTGTCTCCAAAATTACTCCCTGCACCTACAGCGAGTGATGAAGTATGCATGAGAGTGATGAGTAGA
GTTGGTTCTTCAGCACCTTCCAGAAAGCCTTCTGTAGGGCTGTGGGCTAATGACCCCAGGCATGGGAAGGCAGAGACA
GGCAGAACCCATCCTCTTCTGATCAGTGAGGGCCAACTCTCAGCTGTCTCAGACAAGGTGAATGGTGCCTGAGAGAAA
ACATCTGACTTTGTCTTCTCTCTCTCTCTTCCTCCCTGTCTCTCTGTCTGTCTTACTCTGTCTCTCTGACTGTTTGTCTGTCT
GTCTGTCTGTCTCTTTTTCACACAAACACATGCATGCAACACCACCATATAGTACACCCATAATCTACACCACACACAC
ACACCACACATAAACATACCCCCATCTTACAGCACACACACACACCCCACATGCACACACAGGCACACATACACACAT
TCACATACATACATACAAACACACAGTTTATATGAACACAGTAAATTAATTAGTTAATCGTTATTAATTAAATATAAAT
GAAATTTTTTTACACCATCGTGAGTTCTACAAATGTAGCAAGGTGTAAGAACTTAGACTTTGTTTTGCTTTCACAGTAAT
TACAAAACTGAATGGACAACCTTGCTGTGATGCCCACGATATGCTTGGTGTTTCTTTATATTACTGATCTATCACAAATT
CTATGTACTCACTGGGAAGCTGGTGAGGATGCTGAGTTCCCAAAAGGTAATATAGAAAATATATTACTATACATATATG
TATATAGGGTAATATCACAGAATATTTAGATACATGTATTTCATAGTTCATTTAAGATATTTTATAGGTATTTTTGCAAC
TGATTGAATAATGCATTTTGTATTTATGTATTACTATATGCATATAGATAGCATATCATTTTTGATATTAAGTATTTTGAA
TTTCATGATTATAAAGCCTTCCCACAGCAACATAAATAGAGACTTTCCCTTGTAGAATTGGCTTTTTGAGCATCTAGCCT
CTGGTGTATGGGAACTGCTGCTTCCACAAGAATACTCATAGCTCTCTCTCCCCCACCCCCACTCCTACACCTATTGACCT
TTTCATGAACCTTTGCTGTCCTCTTTCCCCTCTCCTTCCTGTTGAAGCTTCTACAATATCTCTCTACCCTATCTCCTTAACT
CTGTTCTAACTGCTGAAGCAAGTGGAGGCGCTTCTGGGATCTGGCCAACTGGCAGTGCCTGGAGCCTTCTGAGAAGCCT
CTGTCTCTGAAGTTCCAGGAGAAAAGAAGTCCCGGGGATAGCCATACAGCCCTGCCTGGGGCTAGAGGCAGAGACATA
AACATGGGTTCAACATGCTCCATAAACAGCCCTGGAGGGTAAGCAACTTTATCTTTTCAAGGGGAAGAACATTGGAAC
CGAAAACTTAGACATCATCTTCATGGTCAGTCTGGACCTTTTTCTTCTCAGGGTCTTGGGGGAAGGTTGGGCCCAGGAG
TGTGGACAACTCGAGATCTGCAAACACCAAGACATTTCCCAGAATTCTAATGAAGAGATTCCAACAACTGCTAATAGC
ATACCACCGAGTCACTGCCAAGAGGAACATTTCCTGCCACCCAGGTTTGGCTTTCTGTTAAGTAGAGCAATGTGGCTCC
CACAACCTCAACTCCTTGTGGGGGAAACACCAAACAAGTCTCAAAACCTGGAGAGAGGAAGAGTCCCAAGATCAAGC
CATCAGTTGCCTTAGAAGAGTGGTTACTAAGAGAAAAACTTATAGAGACAAAGACCAAAAAGGGAACAGAGACAGCA
GATGTTTATACAGCATAAGGACCAGCTTCCTACTAAAATTTAGAATTTTTACTTCAAAGTCTGCAGGGAGTTGAGAGAA
GTCACCTATGGGGTAAAATAATGAGTATGTGGAAGATTGTGGAGAAGAAAAGGCTCAGAACAGAAAGAAAAAACATA
ATTCATGAGGGGAAAATACGTACAAAAGCAAGTTGATTTAAAAATTTAAATTCTGCAAGACATACACAGAGTGACAAA
GAATAAGTGACATTTGAGAAATTCTGATGCAGTAGCGTTAGGAAACTACGTAGTCATGCAAGTCAAGGGCACAAATGA
CTCGGTGAAGCCCACAAACTAATGCTGACCCTTAAGCTCCCACTCCAGGTGCAGCAAGAAAGCATGACAGAGACAAAG
GAGGCAACCGTGGCTACAAACCGTGTTTTCATCACTGAATCATTTCAGCCACACACTTCTTTGCAAGTAGGCAAGCTAC
CCCTTTGGCAGTATCATAGATATGACTCACATTTGAAACAAATGAAAACGCAAAGTGGCAAACACATACAAATAACCT



   

GGGAGATGGAACTTGAATTCAGTGAGTCCAGCACAGGCCGGGCAGTGGCCTAATGTCAAGACAAAATAAGGAAAGTG
AACACAAAGTGGCCTAGTTTCTGACCTAAAAGTTATAATCTTCAGCCAATGACCATGGAGTGCCAATAGCCTGGGCAGC
CACTGGATACTGCACCCCATCCTCCCCACCCCACCTCACATCTAGAGTTTTGCCTCCCAACCCTCTGCTCATCTTTTTTA
AAAATTGGGTATTTATTTCATTTACATTTCCAATGCTATCCCAAAAGTCCCCCACACGCTCCCCCACCTACTCCCCCACC
CACCCATTCCCACTTCTTGGCCCTGGCGTTCCCCTGTACTGAGGCAGATAAAGTTTGCACGACCAATGGGCCTCTCTTTC
CACTGATGGCCGACTAGGCCATCTTCTGATACATATGCAGCTAGAGTCAAGAGCTCCAGGGTACTGGTTAGTTCATAAT
GTTGTTCCACCTATAGGATTGCAGATCCCTTCAGCTCCTTGGGTACTTTCTTTAGCTCCTCCCATTGGGGGGCCCTGTGA
CCCATCCATTAGCTGACTGTGAGCATCCACTTCTGTGTTTGCCAGGCCCCCACATAGTCTCACAAGAGACAGCCATATC
TGGGTCCTTTCAGCAAAATCTGGCTAGTGTATGCAATGGTGTCAGCATTTGGATGCTGATTATGGGATGGATCCCTGCA
TATGGCAATCACTAGATGGTCCATCCTTTCGTCACAGCTCCAAATTTTGTCTCTGTAACTCCTTCCATGGGTGTTTTGTTC
CCAATTCTAAGAAGTGGCAAAGTGTCCACACTTTGGTCTTCGTTCTTCTTGAGTTTCATGCATTTAGCAAATTGTATTTT
ATATCTTGGGTATCCTAAGTTTCTGGGCTAATAAACACTTATCAGTGAGTACATATTGTGCAAGTTCTTTTGTGATTGGG
TTACCTCACTCAGGATGATGCCCTCCAGGTCCATCCATTTGCCTAGGAATTTCATAAATTCATTCTTTTTAATAGCTGAG
TAGTACTCCATTGTGTAAATGTACCATATTTTCTGTATCCATTCCTCTGTTCATCTGCATTGTCAGATAGGGGACTAATA
TCTAATATATATAAAGAACTCAAGAAGGTGGACCCCTCTGCTCATCTTTAATGCCCCATTGTCACATTCTAACAATGTA
GATGAGCATGGACCCTGCTTGTTTCTACCTTCCTACTGTGCCTACTCACCTTGTTCCTGGTGTCAGTTCAGATGATCATG
CCCAGTACCAGTCCCTGCCGTGAAAAATGTGTGTCAGGTCTACTGCCATTCCATTCTCAGACATGTTTGGTCCATCAATG
TCTTCCCAGGTTCCTCCTTGTCCGTTAATGTAAATTGCCTCATCCATGCCAGGGTTCTGGTAGATTATATGTACACACAC
ACATGCACACACAGAGAATTGTAATTTACTAGTTATTAATTGCATGTTGCTAAACTCATAGTTTTCCTATTCCCTGTTAC
TTTCTCAGCCAATGAAAGTGATACAAAAATATTAGAGACTGAAAGAACTTTTTAAAAAGGAGAAGTAAAGATTTTCCT
AGTTGAGCACAGGATTTATACTTTTTTTTAAACCAATAAGTTAAAAATATTTGGCATTTCTCCATCTTTTCCAGAGTGAA
CAGAATAAACCATATCATCATTGCCTTTGATCAACACCGTGGTTCCAAGTCCTCAGTTTCTTCTGTGATTGCCTTTTCTC
AGCACACCCCATCATTTTTCCTACACAACTTCCAAAGGCATCCCTCCAACCCCGCAGTGTTCCTTATACCACTGTCAATC
TCAGCCTTTTGCAGTTTGATTATTAGAGACCCTTATGCAAGAGGAAATGTTTTTAATTTGCCTGAAGCATAGTAATAAG
AGGATTGCATGGGCTTCATGAATGCCACGTTTTTGCCTTTGGGGTTTTGTTGTTTTGTAAATTGTACCACTTTTACTGCAT
TGTTCTTTCACTGTTTATTATAAATATAGATAAGCATTGACATTTTTACAGTTTCATTGGGTCTGTGAACAGGGAAATGG
ACTTTATTAGATGCTAAAATGAAGACACGTTGGATAAATCTGGCTTTAAAGTTGAGAAAGTCACCACCTCAGTGAAGGC
AAACATGAAGTCTTGTACTTCATGGTGTACTTGGTGGTCTTGTACTCAACCGGTAAGAAGGACACATGCTCCACTATGT
TCATAGCAGCCTTGTTTATAATAGCCAGAAGCTGGAAAGAACCCAGATGCCCCTCAACAGAGGAATGGATACAGAAAA
TGTGGTACATTTACACAATGGAATGCTACTCAGCTATTAAAAAAATGAATTTATGAAGTTCCTAGGCAAATGGATGGAC
CTGGAGGGTATCATCCTGAGTGAGGTAACCCAATCACAAAGGAACTCGCACAACATGTACTCACTGATAAGTGGATAT
TAGCCCAGAAACTTAGGATACCCAAGATATAAGATACAACATGCCAAACGCATGAAATTCAAGAAGAACGAAGACCA
AAGTGTGGACACTTTACCCTTTCTTAGAAATGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNTGTGGAGGATTCTGAGGAGAGAAATGACTCCCGCCAAGTTAGTTTTGGCTCTCCACTAATAGC
ACATATGTGATAAGCGCCGAGACATAGAGGCACAGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC
TCAATAGAGAAAAAATTTGAATATAATATGTTATTTTTATAAAAAGTAGGCTAATTCTATATGTCATGATTTTGCAAGTT
AGGGACTTAAGCAGCGTCTCCATAGATTCCCAGTTTAGATGGGTTAATAATGGTGATTTTTCTTTACTAGCTTCTGCCCT
GACAGTGATGTCTGAAATCTGGCACCTTGATAGGATGATGGCCCTCTCCTCCTTCAGGGCCTTCCTATCTCACCTTTTCT
GCAAGGAAACCAGGCATCCACGTGGAGGCTGAGAGTCCTCAAGATTCAAGTAAAAGCTCGTCGATCCTTTTATGAGAC
TTGGCTTCTCATATAAGCACTTGGTTAAAGACAACCTGGGG 
 
Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATCCCTCGAGGCTAGAACTAGCGATAAGCTTC
GAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
GGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGT
TACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCT
TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGG
CTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCT
ACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCAC
ATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTG



   

TGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCG
CCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGA
TGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTT
AATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA
GTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCG
TGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCG
GATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG
CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGC
TGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATA
TTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAA
CGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTA
ATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACA
CCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTC
CATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAG
TCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTG
GATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAAC
GATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAG
CAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACG
AGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAG
GTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGC
AACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGC
ACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGC
CGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTG
CAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAA
GTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAAC
ATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGC
TCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATG
CCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCG
CTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTT
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTC
TAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGT
GGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGC
TTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCG
CACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCC
TAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCT
CGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTT
CGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCG
CCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCT
CCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACG
ACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCG
CCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGC
GGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCC
CGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCA



   

AGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGC
TCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTA
CGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCC
CGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAG
CTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCC
AGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
 
Targeted Locus: 
 

TGCCTTAGTACCTTTCAAAACTTTATTTACATCAAAGTTGATAAAAACCCACCGGTACACAAACCAAGTCACTTTTTTTT
TCTGTGAGTAAATGCATGTGAATACAAATATAGTCACAAGGACTTACTGAGACTCATTATTAAGTATAGGTGCTAATAT
TTCTCATTTTCTTTATATTGTTTAACCTTTACTAAAGAATATGTCCTATAATTTAGTGAGCAATCATTTAATTATATTTTTT
TTATTTGCATTATTCTGGTGATACATCTTAGGGAATGAGGAACTAAGGAAAGTAATAAAGGGAATGTCTTTAGAGGGGT
AGGAATGATAGAAATACAGTACTTATACATGAGGTCCTCAAAAAATGTAAATTAAAGCAAGTACATCAGGGTTAGGTC
AAATTCACAAATAGTTTCAGTGGTCTGCAGTTCCTGTACTCTTTCAAGCTACCATGGACTTCCATACATGATGTTCACAA
TTTTAAAGCTCTGTTAACTTGCAGTACAGCAATTATAAACAGCATCCAATAGGACAACATTCTAGAGCAGCATTTAAAA
AATGTGCTGGTTCTAATTTCTTTTCAGTAGATAGCTGGCAATCAAATAGGAAAAGACATAGGTTTCTCATCCCATTCTCG
TATGTACATAGCAGTAGAAAGAGTGTGCTTAGTCTCTCTCAAGTCTTAACCCAATTTACTATAAAAGGGATCATATATT
CCTTGCATTTTATGGATGTTTAAATGTGAGGTAAAGGATATAAGAGAGAATATTCCACATTATGAACAGTACAATATGA
ACAGTACATTTTTCTTCCCACCATTACCCCTCAAGCAAAACAAAGCAAAACAAAACAAAACAAAACAACCACTTCCAG
GTCAGTAGGACTGGGATGTTTCACAGAAACTCTTCCCTCTAAATTACTCATTTTTCCTTATTTCTCTGGATTCACAGGAG
ATATCAAACACAGAACAGAAACTAGCCTCCCCAAGCCAATAATGAATTCAAAAACTCATTATTCTTGTTTTATAGAGCA
ATAAATCCAGAATAAAAATAGCATTTTATATCATCATGACTATTTGTTATAGGTAATATTGTCTACTTGATAAGATTTGG
AGTCATATGAAAGTGAATCTCTGGGTAGGTCCAGGAGATAGTATCAAGTACTGGGTTGATTGTTGTGAAAAGACCCATC
TGAAACTGGACAGCACCATTTCTCTGGCTGGCATCAAGGGCTTAAACTGCCAGGACATGGCTAAGCTGGGTGAGAATA
AATGTCCATCCCACCATCCGTGCTGACTGTGGTTGCAATGTTGTGACCACTGCCTCCTGTTCCCACGGCTCTCCCTTTGC
CATCCGGGTAGACTGTATTTCCTGGAGCTTTAAATTAAAGTACACCCCTCTTTCCTCGAGGTTAATTTTGTCAGGATTCC
ATTAGAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAA
GAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAAAGAACAG
ACACAAAAAAAGTTACTACTAAGAAGGGGATTGTCACTGTGAAAACAACTGACCATAGAGTTATAAAGCCTTTGGATG
GGCTTTGTGGGAGCAATGTGGAGGTAGAACTTTGAGGGACAACAGTTCTTCTATTTTAGGCAAAGTTTACGGAGAATTC
TTAGTGAATCTTGGAAGACAAGAATGCTCAGGTTGAAGTCTTACACATGGGATTTCAGAGGAGAACAATCACTCTGCTG
GAACTGGTTCAATGCTATTCATGCAAAGAACTTGACTGCTTTCTGCCTATATTAGAGCTTGGGTGAGGTTAATTACAGA
GCGATTTGTCAGGTAGTGGAAAGTTAAGGACAAGATTGTTTTCAGGTGGTTTCATGGCCACTGCTCTCATCTAGCTCTTC
TATAAGAGAGGAAAATCCTGAGAGAAGCAGGGAAAAAGCTGTGGCTTGGAAAGGTGTGAAAGTTTATAGTTTCAGAC
AAGGAACATAGAGGCCACACAGCTGGTAACCATAGAAGGCCTGGGTACCATTAAAAAGAAACATGGTACTCCTCCCTG
GGACCAAAAAAGATGTCCAGAGGCTAAAACTCCATGTATGGAGAAAAAAAGGGGTGGACAGGAGTATTTCTCTCTCTG
CTATAGATGCAAGCCCTGCCCCTGTTTTCATGCCTTCACTAAAACACGTGTCCTCACCAGACCTGAGTCATGTTGGCTTT
TCAATCCCCTGGAGAGTAAGGAAGACCATTCTCTCATTGCAGTCTATGGCATGTTTTCAAAGTATCTGAAATGTCTATG
GCACTAGATAATTGCTGTAGAGAAAAGAGTTGATTTTGAAGCATATCAATCAAAACAGGTCATCAAGAGGTGGCCAAG
ACGGAAGACAGCTAGTAGGAACCAAAAATCAGGGATGAGAGTCTATCAATAAGGATAAATTGAGAGTTGATTCAAAA
GACTGTAAAGTAATAGAGAGTTCACAATGGTGTACCAAGAGCAGCTCATTTACAGTGAACAATAATCAACAACACAGG
CTGAAAACTATGCACACACATATATTTAGGAAACAAAGGGAACTGGCAACTTTGTGAAGACAGAATCAATAATCATTT
TTAAATGGTCAGAAAAAATATTATAATGCTAAGAGTGAAGAGTTAGAGTACAGAAATAAAGACAACAAGGACAAGAG
GCTTCTGAAGACAAAGTGTCGTTGTTTATACATGGAAAGCACTTGCCTGTGTTAACTACTTGGGATAGCTAAATTTAATT
AGTAAATTTAATGACAGAACTTAAATGAGGCTTCTGAATTTGTATAGGAAAGCAATTTCATTTGCCTAGGAGTCAGGTT
TCATGCCTGCCCCAGGTATGTTCAACCTGTTGACACTGCAATACCGTATCATCTACAAAGTTCATGTTTGAGAGCCCTAC
AAAAAAAAAAAAAGATTAAAAATAAACATCACAAATAACTTCATGTGCTGTTACCATCTTGTATACGTTGATAACTATT
CTGATGCTCAGCTACAGAATTGACATAGCTACAAGTCAGCTCAGAATTTAAGATGCTAAGGCAGGAGGACATAGAAGG
GTTTGAGGCCAGTTAGTGCTGCATGCTATATCTCAAGCTATCCTCAACGGCAATCTAAGATCTTTTAAAAAAAAAATGT
AACTTTTAAATGTGTATGCCAAAAAATAGCTTGAAGTTTGGGGATACAGGGCAGAAAGCAAAGGACGGCCTCCCACAC
GAAATTTCTAGTGGAGCTTTGCCAGTCAGTGTGGGTGCTGATTCCAGTAGCAGTTCAATTGTCAGTTTGCAAAGACAGT
TCACATTGCCTTACAAGGAGCCACCAAGTCTATTTGCATAACACATGTCCCCATAGGTAGGGAAGATAATTTTGATTAA
CATTTAATATAATTTTCGATGAAGATGTTACTTAAAATGCCAGCTATTTGCAGAGACCTGGGACTTTCTTGCACACTATC
CATCCAGAATTCCCTTTTCTTCAGACTAGAAGATGGAGCAGGAAGTAGGGGCTAGAAAAAAGGCCTCTACTTTAGCAA



   

CTACAGAAGACCTCATTTAAGCATTAAGTTAGGGATTCCGTCTTCACAAAGCCACCTGGCTTTTCTTTTGGTGTGTTTTG
CACTCTTCATTATAAATCAGTATTTTCAGGAAAACAAATGCTAACAGATAGCTTCCCCCCTCCCCAACCCCGACACCCA
ATTACACACAGTTAGTGGCAATGGGGAAAGCAACCTGGTTAAGAAGTTGCTTCAGTCTAGCGTTGGCTCTTGGCAGTGT
GCTACTGGCTGAACCCACTGCAGGAGAGCTTGCTTTTGAAGTTTTAGACAAATTAAATCAACACTTCAGGTCACGTGTC
CCAACAAGAATGTGGTTTCCCCAGTATGAACAATCTATCCATCCTTCATTCTCCTTTAACTTGGCCCTAGAGTCATCCCT
GTCCAATCCCTTGGAAGAGGTTTTACTGCAACCTCAGTCAGAACAGCTTAGGGGCAGGATTCACCTCTGAAAAGAGCA
GTGCCTCTTTTAACTGGGAGAGACTGGCTCTCCTTGCTGATTGTGCAAACATTCATAATTATGCCTCTAGGTAAACATAC
TGCTGTCTTCTTAGAAAATAGAGAAGTACAAAGAATGTTTATTTGCAAGCCCAGCTTTCCCAGGTATCCTGAGTTGGTTT
AGACACACCTGAGGTCCCATCCCCCTCTTATTGGCTAAGAAAGTTGCCACACCTGATTTGCAAGTTTACTGTTGGAGCC
AAAGGGGAGGGGGGGGGAGAAGAGGGGGTTGTGTCACCAGCCAGCACTAGATTTGATCTGGCCAGAGAGGGCTAAGC
TCTGTGTTGTGAGCACATTTCTACAGGAGAACTGTTCCCTCCCTCCCAAGGCGTACAGATTTCTGCTTGAAAGGAAGCC
CTACCTCCCGGGTCAGCGTTCCAGCTGGATACAATTCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATC
CGAATCCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAA
GCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCC
CGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGA
ATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGA
ACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCC
AGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGG
ATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTT
AAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCG
TCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAG
CTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGC
CTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCC
TCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTG
TTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCG
AATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGT
TTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTG
ACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGAC
TACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAG
ATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACC
GCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACC
CGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTG
AAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGC
TGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATAT
CCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGC
GACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGAT
GATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATC
ATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTT
CCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGG
ATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGC
TGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTA
TCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGG
TCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCA
CGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAG
TGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGC
AAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAG
CGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGC
CTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACC
AGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGT
GGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCG
TAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAG
CGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGA
AAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGC
GAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGG
ATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATG
TATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGG
CGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCAC
GCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTA
TCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCA



   

ATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATG
ACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGT
CAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGT
TCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGA
TCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATC
CGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCG
ATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCG
ACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATT
CATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCT
TCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCAT
CTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAA
ATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGG
GAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATC
CTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGG
CACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTT
GGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGA
CGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCC
TTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCG
GGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGC
GCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAG
TACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACT
ACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGC
GCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGC
GTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAA
CAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGAC
CACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCG
AAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAA
GGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTG
TTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTAT
CCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCAAACCAGCCA
CTATTTTAGAGAAATGGAGCCCACACTGTATCCATTTACCTTTCTTAACTGCCTAGCACTCATTAGAGGAAATATGCAG
CGTCTATGTTTCCATAAGTGATTTTAGCAGAATGAGGTATTATGTGCACTGCTTCGATTGTTCTAGAAAGCCTAGCCATT
TGTTTTCTAAAATGGTTCACTCAGCTCTTCCTTTTTATCAGTCACTCTAAACCTGCACATCGAAAGACTGTTGGCTTAAG
CTGTGATTTCTCTGTGTCATGACATTATCCAAGTAGATGCGGGTGGCAGTTATATCTCACACATATAGAGACAGGCTTA
TGTGGTTCTATTTAAAGTGGAATGCCAATCCATCACGCTGAATAAATAGAACTCAGCTATTGCATTTCAGGGGGCCTGG
GGATAAAAGAGAAGGAGGCTGATATTAATTGCCTAAAAACAGCTTAAGGATTAGTGCACTCTATTTGTAGTGAAGGTT
AAAATGAAGGCTCTAATCATTAGTGTAAGGCTTTCTGCTATCCTGCTTTGCAGCCTCGAGGAGTAAGAAATTCTGTCAC
CTTTATCCTTTCCCTCTACACGCCTAATTTTCTGTTGCCTACTATCTCTTAAAGTTTAAAGCAGATGTTTTGGCAAAATAT
TTTTTTTTCCTTTAGACTACTTTTGTAAGGCTAAGCAGTGGTCTTAGAAAAATTAATGATTTCAGAAAAATGAAATCATT
AGCTTTTCTGTTTAGAGAAGAATGTATTGTTTTTGAAATGAAGTCATATCATGCAAGGGATTGTTCAAATGCTATTTTTG
CATAGTTTTTTCTTTCTTTTTTTTAGGAACTTATCAGTATATATGAGGGAGAAAGAAGGACATTTTCATTGTCATTTTATT
AACCCAAAGAGAGACACAAACCCTCCAAATCCAAAAGCTTGTCCCCTTCTAACTCCTGACACTCAAACTTATCATTTCT
CTTCTGTTGAAGGGATTTCCCCATTTTCTATGCCTTTGCTAAGTTCTATTGAAGTGTAGTATCACTCTGTGTTTCCTCCTA
ATTTGAGACAACTGTTATTCTAAGTTTCATATATATGACTTTTATATTGATAAATTGTATCTCATAACAATATAGCATTT
CTTGCATCTTCATTCTTTTTCTTTACCTTGTGCAAGTGTTTAAAACTTGGTATTGACTCTTTTAGTTTGAACATAGATATT
GTGTTCACTTTTGTAATGTATGATTTAAAATCCACGTACTTTATAATGACCTCACATATGCACTAATATTTGATTAATAT
ATGAATAATATTAAATTGCACTTAGGTCCAATGAAATGTGTTTGTTGTAAATACTGTGTATGTAATCATGTTTTAAAAGA
TGTTGTCCATATGTATTTCAACTCCTGAGAATTCATATGAACTAAAAGCAGTGCTGAAATGACTTGGGAATATACATCA
TATTTATGTGAAGGATATTATTAAACGTTTGCAATACTAATATTGTAGTAGTTTTAATTTATAAATGGGAGAACCTTAAA
AAATAGTTGGGTGATAGCCAGTGATACTGGCAGAAAACATAAGAGATGACACTGCAGAACCCCTCAGCAAGTGCTCAT
GACGCTCTGGGGGATCTAGTTTATAAAGCAATCTCTGTATGTGGAATTAAAGGTTCAAGTACTGTTAGCTGGAAAAGCT
TAGTTCTCGCTCCCGTGTGGGTGATGTCACTCTACATCCTGGGCAACTTTGCCTCTTTGGGGCAAAACAGTTGCTAGGAG
AAGAAACAAACAAGGACTAACAAAATGGCCTAGACAAAAATCCAGACAGCCATCTTATACAAGAAAGTCTGTATAAG
TCTGTAAGCAACAAATACGTAGTTGCCCTAAGTGTCACAGACACCATTCATATTTTCTTCGTCCCCTCCCCCACTAAATC
AGAATGTAAGGGATTAGGACCACTTCTTTGGTGTTTCTGAAGTGTCTTCTTCACGTTCTACCTTAAATATAATCCCATTT



   

CTTCTCACAAGAAATTGTATTTTGGTGTCACTGTGTCAATAATGTTTTTCATCCAATTAGCTGCCAAATTCTTATTATAGT
TGTTTCTAAAATATGTCAAGAACAGTTGAAGTCTTAGCAAGTAAAGGCTCTTGCTATCCAAGGCTGGAACCCTGAGTTC
CATCTTATAGAATCCTTGACATGTGTGCTGTGGTATGTGAATCATCCACACACAGAAATATGCATATTTGTTAGCAACA
AACTTTCTTAAAAATTACAAAACATAAGCATTAAATGTAAAAGTATTTTCACTGTACTTTGTTCCTATCTTCGAAGGCAA
GGCAAATTTCCTGAAATGTGAAGTCCAAGTATCTGGCGTACTGTAAGTAGCAGGAAGAAACAAAACTATTTTATAATCT
AGAAAGTGAATTCCATCAATACAAAAACATCGTGTGACCAGCAAAACAAAGAGATGATTGATGTCCAAATGCTAGAAA
TCTCAATGTTAAAGCTCTCCTTTAATATAAATGAGGTGTCCTGAACTTGGAAAATAGTTCAGTTGGTGGCAAAGCATGT
GCTAATATAAGTTGTATAGTATTGCTTTAAAGGACAAATATTATCTCAAATCAAAAAGTGTGCAAAGAGTAAAGGGAT
GTATTTACTTATGTGTCTTTTTCTTTGAGGTAGGATTCCGCATACGCCATGTTGGCCTCATATTCTGTGTGCAGCTGAAG
GTGGCTCATGCCGGTGATCCTCCTGCCTCCAGTGCTCAGATTACTTGGGTGCTCCACAACAGCTGCTGTATGTGCTCCTG
GGCACTGAACAGGAGGGGGTGTGTGCCAGACAATGGCTGTAATTCCTACTAGATATATGCTAAGCTGAGCATGTGGTTT
TAGTCTTTATAACTACTTGGTTTTATGACTTCAAACCAAATATATTGTTTGCTAAGCATTAGGTAGGATTAGCAGCATAC
ATGGCCTAAGATTTTTGTATGTCAGAGAAATTAGAAATATTAAGCATGTTGTTTAAGGAAAACAAGAAACATGTTAGCC
CCGCCTTCTATCCATGGATTTAAGACAATTTGGTCATTATAACAAACCAACTCCCAAACATAACAAGCAGCCTACAGCA
ACGCCAGAGCTAGGAAGCGTTGGGCTGCTTCTCTGCCTAGAGCATCCTTTCCTAAAATTCAGTTCAGTTCTACGCAGAA
TATTCACGGGGACTAAAGAAGCACACATGTAAAGCAAAGGCTGGGTGTGTGGTGGTGCACACCTTTGATCCCACCATT
AAGAGGCAGAGACAGG 
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