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Genentech ID: UNQ5893 Date of Submission:  1-24-05 

Lexicon Contract Name: DNA503 Mutation Type: X  Standard Knock out  

LexVision Name: MEM798N1   Conditional  

Reference accessions:  XM_129596, AK017911 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS6, pKOS54_________     
     Target Vector  DNA __KOS6TV____________     

   Targeted ES Cell DNA __1B8____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: 39+40 18+19 

Restriction Enzyme for Genomic Digest: BamHI SphI 

Predicted Wild-type Band (kb): 2.6 kb 5.8 kb 

Predicted Mutant Band (kb): 2.3 kb 5.2 kb 

Probe Size: 346 bp 319 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: DNA503-43 5’ Primer Name: Neo3A 

3’ Primer Name: DNA503-17 3’ Primer Name: DNA503-17 

Predicted Wild-type Band (bp): 224 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 330 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 
DNA503-39  5’ – GGTATTTCCCTCCTAGTTCAG 
DNA503-40 5’ – GGACAGTCAGGGAACCATC 
DNA503-18 5’ – GGACTAGTTACCTGTTCGCTCC 
DNA503-19 5’ – GGGCAGATGTGGGTCTAATC 
 
 
 
PCR Genotyping 
DNA503-43 5’ – AGACCCTGCATCTCAAGGTGT 
DNA503-17 5’ – GCTTTGAGAGGTGCTCACCTG 
Neo3A  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TCCTGGTTTGCTGAGGGAGTCTTCCAAGGGAGGACGACGGCCATGTGGTCCCTCTGGAGTCTTCTTCTCTTTGAAGGTA
AGTGGGGCAGATGGACAACCTGTCCTCGGGGAGCTGAAAGCCTCTCCCCAGCTGCCTTCATCCTACTGCTAGGCAGCTT
GCCTCTCCAAACCAAGTAAGAATCAAGGAGAGAAGGGGAAGTGAGGTGTGGAGCAAGCTCAAGCGGTGTCTTAGACA
AAATAGGGTAGCGTTACCAGTGGCATCTGTATCCAGGAGACACCACCCGTTCCAGGGCCCAGAGCAGCTTGAAATGAT
GGCAGTTTTGAGAGAAAGTTGGGTGCTAGGGTGATGGGGATCTGGCACTACTGACACATGGGGATCCACCAGTCCAGG
GAAAGAGAGGAGGGTAAGGCAGAGGAGGGTTCCCTAAGGAGTGTTTCGGCAGCTTGTAAGGATGCTGAGGTCACTCTC
TGTATCCTGTACAAGAAGAGATGGACATTGAATGAAGAAATGAGGTGACAGCAGGTTAAATGTGGTCCCTGTGGGCAT
GAGGATGGCTGATAGCAAACTGGTGTTGGAGTCTCCAAACACGAGCTGACTCCCTCCATCACTCTGATGGCTGAGTTTC
CCTCATTGATCAACAAATAGGCAACATGACACGGAGTTCATGGATCCCCATACTCAGAGCCAGGATACGGCAGAACCT
CAGACTTAAGGGGCATCCAGTGTTAACACTGAATCTGTGTCCTTCAGAATAAAGATGGCTAGGCCCAGAGAGGTTAAA
GATATAGATGAGGACTCGAGTTGTGATCAGCAGATCTCTTGATCCCAGCTTCTGGCACTTGGATACATTATGTATCAGC
CCTTACGGTGCCCTGCATCCTGAAGCCTCCTTCTGTACCAGGCTCGGGGTCAATCCTCAGCAAATTCAGTGCAGTGTAC
TGAGCTCCGGCAATCTAATATTAAACTGAGGGGAAGGGGAGAACTGCACGTATAAAGATAAAGACGTTTGCTCTTAGC
CTGAAAGAGTTCATGTCTGGAGGGGGATCCTGATTCAGAGACAGACACTACTAATAGTACAGGGTGCCGATCTCTGGT
CACTGTAGGAAAACAGAAAGAATGTAACCTTGCAGTGAGCTATGGGAGAGGTTAGAGGTGATGGTGATGCTTACAGAA
TAAGCACACATGAATAAGGCAGAAAAGGAGTCAAGAGGGCGGCTCAAACAGGATTGTCTTTCTCATAGTTCAAGCTCA
AAACAGTCCTTTGAACATCGCACCTTGCTATCTCACCTCCTGTCTGTCTCTTTCCCTGTTTTAGATCACAAATAATGATA
GGCAATGGGTCCCAAAACCTGGGAGCACCCTTTGAGTCCTCCCGCTTCACTCTCAAACCAAATCTAATACTAGAGTTTG
CTAACTACATACAGTATTACTCTTTCTGGCTCCCCATCCCCGGTGGTTCCATTCCTTTGTTTAAGTTTCCACCTTTATCTT
GCATTGAAAAAAAAAAAAAAAAAAAAAAAAAAACAGCCTCAACCTTTCTGCCACCTCCGTGCCTCCGTGCTTCTTCGT
CATGCATTTCATCGTGCCACTTCCTCGTTCAAAACCTACCTGCAACAGCACGCACGCTCGTGCATGCGTACACCATCGTT
CGAAGGATTAAAAAGCTCAGAAACTAGGGCTCCTTCATGGTACAGTGAGGTCCCAGGAACTTTTGGTGTCCTTCTCTCC
TTACTTCTCCTTGGCAGAACCACTTTCATTTCCTCATGCCCCCCAGACGCAAGGAGTAAAGGCAACCAAACGCTTCAGT
TTAAGACTTTATTGTCCGCCCACAGTGCTTCTCCATCCCCATCCCAGTAGCCACTGCTTGTCTAGCCAATTCCTACTCCT
ACTTTAGGATGCTTCTTCTCTGAGGCAGCTCCAGGCTGGGTGAGGACCCCTATTAACCTACTGTTGAGACACTTTTTCTC
ACCATGATACTTAATTTGTTTTAGAGGCTGGCTTGAGGTCTGGTTTCTCCATGAACAGAGACCAGATTCTCTTCCTGTTT
TGTTCCTCTATCCATGGGATACTCTACTACACCCTCAATGCAACTGCTGTGTGGTTGAGGGCCCTATTTCAATTCTGAGC
CATTCAGCAGTTTGGTTTGCCGGGAGTGGGGCAAGACGCCTACATAGGCAGACTAACCAGGGTTTTTGTTCTCACAGCT
CTCCTTCCCGTTGTGGTTGTCAGTGTCCAAGTGCTAAGCAAGGTAGGGGACTCAGAGCTGCTGGTGGCCGAGTGTCCTC
CGGGCTTCCAAGTGCGTGAGGCTATCTGGCGATCTCTGTGGCCATCGGAGGAGCTCCTGGCCACATTTTTCCGAGGTTC
CTTGGAGACTCTGTACCACTCTCGTTTCCTGGGCCGAGTCCAGCTATATGACAACCTCAGCCTGGAGCTTGGACCCCTG
AAACCTGGAGACAGCGGCAATTTCTCTGTGCTGATGGTGGATACAGGGGGTCAAACCTGGACCCAGACCCTGCATCTC
AAGGTGTACGGTAAGTGTGCCCAATACTGGTTCCCTGACTCCTCCT 
 
Genomic Locus:   (The deleted sequence represents nt2388-4955-in the sequence below.  KOS6 used to generate the TV 
represents nt 126-8664 in the sequence below.) 
 
CAGTTCCCAACTATTTTGTCCGCCCACATCAGCATGAAGAGGGAGATTCAGTTATTGATCCCATCCCTCAGGTAAGCAC
CCAGAAGCCAGAAGCTACTTGTTCTCATGGCTTCACCGCCAAATTCGGATCCGAGACTTACTCTAGAGATTGCATTCAA
AGCCACTCCCCCATCTGTTTTGAATTCTAAAGCCCAAACACCCACCCTTCAGCTAAGGTCTCCCCAGCCTTCCACCTAGG
CTAGGACAAGCCTTTACCCTCTGGCTCCCAGCATCCTGTGCACACTTCTGCCATTGTTCTTGCTATATTGATTGTTTAATT
ATTGGGTTACACATCTCATCTCCTCCTCTAAACTTCGGAACTCCTTAAGGGCAAGGGATAAGCCTTTCATCTCTGTGTCC
CCAGCACCTGGCACCTAAATAGATGCTCCATAAAAGCTTGATGAATAGATGACAGAACTGACAAGAGAGCCATAGATG
TGTCCCCTCCCTTGGCTTTTCTATCCTATAGCCAGAAGCTCCCAAGGTATGCTGGGACTTCTCCTCAGCAGATTTTTTTTA
CTCTTGTCTAGGTATTTCCCTCCTAGTTCAGACCTTTCTATTTCTCAGACTCCCTTCCTCTTCCTCTCCCAGGCTGTTCCCT
CTGCCTCTAAGCCCCCTGCCTCCAAGCTGTGCTTCTTCTGGTATTCCTGCAGGCCAACAGCAGCTGCTCACCTGAAACA
GTTTTTAATAGAACTGAGATTCCTGGGCCCATCGCTAACTAGTAACCCAGCAAACCCTAGGAACTCAGGTATTTAACAA
GGAGAGCCACTGTTCTCAAGAATAGCTGACCCCAGCGTCCGATGTGCATAATCAGGCTCCAATCTCCCCTCCTGCTCTT
CCCACTCCAGCTTCAAAAGATGGTTCCCTGACTGTCCCTCTTTGTTCCTGGAGCCCATTAGGTAACTTCCCACCGCTGGC
TCTTCACATACTCTACTCTCTCTCTCCTTGTGTTCAAGGCCCACCAGAACCTCTGGCCTCCTTTTCCTCTTACTATCTAAA
TCATGCTCAACAGTCCCCGAGCAGAACCACAGACACCTTCTCTGGTGCCTCGTGCACCTTAATTGCCTGGTGCAATGCC
GACTGGCAGGGACTCTCTCCCTAACCCTTCCTGCTCATCAGCTCCCATCCTATATGTCTAATTCCTGACCTGGTGTTACC
ATGGTGCCCATTTGACTCACAAACTAGATACTATACAGGACAACACACAATGATCCAAACTCAGGACATTTAGGCATCT
TTCTCAAGGGCAGCATCTTAAAATGACTTCTCTGCTGGGGATAGGGGTACAAGTTGGTAGAACATTCCAGAAGCCTTTC
ATTCTCTCTCTATTACTGAGGGAAGAGGGAAAAAAAGAAGCTATAAATAAAAGCGCAGAATAAGAGTGAGGAGGGGA
CAGCCCATGCTCTCTGCCCCTCTATGACCCCTGGAACCCCAGGAGAGTGCCTACCATTAACGTGGCTTTTAATTCTTCTT
CCACAGATACTTCCAATGGGGTGACAAGAAGATCAGCTCTGAGAATGGTCCTCAGCCTTACATAAAAGCAAAAGGGCT



   

AGCCACGTCTGATAGTTGTGCAATCACTTAACGACTATTTATTAAACAGTAAATGTGTCCAGCACAGAAACGAATACGA
ATGTTGCTATTAAACGGCCTAGAGAAACTGTGTGGCTATGACCAGCAACATGCAGAGGATACAAGGAAGAGTAAGAAT
ACATGGGTACAAAGTATTTCTCACTCTGCTTGTAGGCAGGGAGCCTTGAAGGACAGCCTGGTGGGCAAGGTATGCCTGC
TAGGAAAGCCAATCCAATGTGTGCAGATGTCAAATGGTGTGGTTCTAAAAAGAGGTAGTCTGGCTGGAATGGCCAAAG
AGGAGAGCGGATGTGGGCAGCCAGTCTGTAGAAGTTGAAAAGCCTCCCGTGCTAAGCTCAGTATTTTGTCTTTATCCAG
AGGGCAGCAGGAGAGTTTCAAAGACTTTTAAGCAGAGGGGAAGTGCATAGATGAAAATTGAAGCTCAGAAGGCTCTCT
GTGACAATGATGGTGATTAGGCCCATCCATGAGCAGGGCTGGATGCAGAAAGGCCTGGTGACCATGTGTAAGAAGCAC
GTGTGCCATGTGGGTGTGCTTGTCACCATGCTCTGACTGCCATGTGCACAGAAAGGAGGCTGACTTACAAGAACCGGCT
CCTGAGAACCCAGTGAGGCTCAGCTGGGCCTGCAGCCAACTTCCACTTTACCCGGGATGCTTTCGCTTTCAAGACATCT
TGTTTTGAGTCAAGATTCCTCCTTCTGAACATGGGACTTTCCAGCAGGACCACAGCTCCTTCCGTGCACTCGTCTGGCCT
AGGATGGATATCCTGGTTTGCTGAGGGAGTCTTCCAAGGGAGGACGACGGCCATGTGGTCCCTCTGGAGTCTTCTTCTC
TTTGAAGGTAAGTGGGGCAGATGGACAACCTGTCCTCGGGGAGCTGAAAGCCTCTCCCCAGCTGCCTTCATCCTACTGC
TAGGCAGCTTGCCTCTCCAAACCAAGTAAGAATCAAGGAGAGAAGGGGAAGTGAGGTGTGGAGCAAGCTCAAGCGGT
GTCTTAGACAAAATAGGGTAGCGTTACCAGTGGCATCTGTATCCAGGAGACACCACCCGTTCCAGGGCCCAGAGCAGC
TTGAAATGATGGCAGTTTTGAGAGAAAGTTGGGTGCTAGGGTGATGGGGATCTGGCACTACTGACACATGGGGATCCA
CCAGTCCAGGGAAAGAGAGGAGGGTAAGGCAGAGGAGGGTTCCCTAAGGAGTGTTTCGGCAGCTTGTAAGGATGCTG
AGGTCACTCTCTGTATCCTGTACAAGAAGAGATGGACATTGAATGAAGAAATGAGGTGACAGCAGGTTAAATGTGGTC
CCTGTGGGCATGAGGATGGCTGATAGCAAACTGGTGTTGGAGTCTCCAAACACGAGCTGACTCCCTCCATCACTCTGAT
GGCTGAGTTTCCCTCATTGATCAACAAATAGGCAACATGACACGGAGTTCATGGATCCCCATACTCAGAGCCAGGATAC
GGCAGAACCTCAGACTTAAGGGGCATCCAGTGTTAACACTGAATCTGTGTCCTTCAGAATAAAGATGGCTAGGCCCAG
AGAGGTTAAAGATATAGATGAGGACTCGAGTTGTGATCAGCAGATCTCTTGATCCCAGCTTCTGGCACTTGGATACATT
ATGTATCAGCCCTTACGGTGCCCTGCATCCTGAAGCCTCCTTCTGTACCAGGCTCGGGGTCAATCCTCAGCAAATTCAG
TGCAGTGTACTGAGCTCCGGCAATCTAATATTAAACTGAGGGGAAGGGGAGAACTGCACGTATAAAGATAAAGACGTT
TGCTCTTAGCCTGAAAGAGTTCATGTCTGGAGGGGGATCCTGATTCAGAGACAGACACTACTAATAGTACAGGGTGCC
GATCTCTGGTCACTGTAGGAAAACAGAAAGAATGTAACCTTGCAGTGAGCTATGGGAGAGGTTAGAGGTGATGGTGAT
GCTTACAGAATAAGCACACATGAATAAGGCAGAAAAGGAGTCAAGAGGGCGGCTCAAACAGGATTGTCTTTCTCATAG
TTCAAGCTCAAAACAGTCCTTTGAACATCGCACCTTGCTATCTCACCTCCTGTCTGTCTCTTTCCCTGTTTTAGATCACAA
ATAATGATAGGCAATGGGTCCCAAAACCTGGGAGCACCCTTTGAGTCCTCCCGCTTCACTCTCAAACCAAATCTAATAC
TAGAGTTTGCTAACTACATACAGTATTACTCTTTCTGGCTCCCCATCCCCGGTGGTTCCATTCCTTTGTTTAAGTTTCCAC
CTTTATCTTGCATTGAAAAAAAAAAAAAAAAAAAAAAAAAAACAGCCTCAACCTTTCTGCCACCTCCGTGCCTCCGTGC
TTCTTCGTCATGCATTTCATCGTGCCACTTCCTCGTTCAAAACCTACCTGCAACAGCACGCACGCTCGTGCATGCGTACA
CCATCGTTCGAAGGATTAAAAAGCTCAGAAACTAGGGCTCCTTCATGGTACAGTGAGGTCCCAGGAACTTTTGGTGTCC
TTCTCTCCTTACTTCTCCTTGGCAGAACCACTTTCATTTCCTCATGCCCCCCAGACGCAAGGAGTAAAGGCAACCAAAC
GCTTCAGTTTAAGACTTTATTGTCCGCCCACAGTGCTTCTCCATCCCCATCCCAGTAGCCACTGCTTGTCTAGCCAATTC
CTACTCCTACTTTAGGATGCTTCTTCTCTGAGGCAGCTCCAGGCTGGGTGAGGACCCCTATTAACCTACTGTTGAGACAC
TTTTTCTCACCATGATACTTAATTTGTTTTAGAGGCTGGCTTGAGGTCTGGTTTCTCCATGAACAGAGACCAGATTCTCT
TCCTGTTTTGTTCCTCTATCCATGGGATACTCTACTACACCCTCAATGCAACTGCTGTGTGGTTGAGGGCCCTATTTCAA
TTCTGAGCCATTCAGCAGTTTGGTTTGCCGGGAGTGGGGCAAGACGCCTACATAGGCAGACTAACCAGGGTTTTTGTTC
TCACAGCTCTCCTTCCCGTTGTGGTTGTCAGTGTCCAAGTGCTAAGCAAGGTAGGGGACTCAGAGCTGCTGGTGGCCGA
GTGTCCTCCGGGCTTCCAAGTGCGTGAGGCTATCTGGCGATCTCTGTGGCCATCGGAGGAGCTCCTGGCCACATTTTTCC
GAGGTTCCTTGGAGACTCTGTACCACTCTCGTTTCCTGGGCCGAGTCCAGCTATATGACAACCTCAGCCTGGAGCTTGG
ACCCCTGAAACCTGGAGACAGCGGCAATTTCTCTGTGCTGATGGTGGATACAGGGGGTCAAACCTGGACCCAGACCCT
GCATCTCAAGGTGTACGGTAAGTGTGCCCAATACTGGTTCCCTGACTCCTCCTGCAAACTACCGAGCAAGCATCTGGAG
CCATGGGAGCTGGGGAGGACAAGGTTCCAGAAAGACCTGGCCTTTGACCACGTTGCTAAGTCAGGGAACAGCTGCTCC
CCAGAAGTCACATCTAAAAAAAGCTCCCCACATACTTCCCAGGTGAGCACCTCTCAAAGCAGCTGGCTTCACCAAAGC
ACCAACCTCATCTGTATCCATTCATTCTTTCATTGGCTCAGCAGGCTGGGAAATGATGCTTAGCCTCCGACCTTCACCTT
TCCCCCCAGTTGTACAGTGAGCCTTATAATAAGTACCATGCCCAGTACCCGTAAGGATAAAGCACGGTGGACTATAGA
ACAGAGCATTGGCCTGTCTATTCGTTATAAGGTACCATCTTAGATTGTAAGTGATACTGTTTTGTATTTGCCGCTAAAAA
GGAAAAGAATGTGGCGCGTGACATAATTAGTTTTTATTTACAAGTTAAACTCAACTTAAACTATAATTAATTAGGGAAT
TTTGTTTTGTTTTGTCTTGATTTCTGTTGTTCTAAAGTTAGTGCTAAAGATTCAAGCCAGGGCCTTGTACACTTAGAAAA
ATTCTACCCGGGATCTAGAATTCCCACAGCCTTATTTTTCTTAAAAGATCTTTTAGCTGGTATGGTTGACACATGCCTGT
AATTCTAGCACGTGGGAGTCTGAGGCAGGAAGATTGCTTCGGGTTCAAAGCCAACCTGAGCTACATTACTTGAGAGCT
AATAATAGTCACTGTTTTTATTTCTTAGGGTCCGTGGGGTGGGCTGTGCTCCACTAAACCGGCATCCCTTGTGCAGCTGC
CTGTAGCTCTGCAGCGGAAGTGGATGAACTTAATAAGGATGGGATGCAGGGTCTCTCCTCCCACTCCTCCTCTCCCTCC
CCTTCCTCCTCCCCTCTTCTCTCTCCTCTCCCTCCTCTTCTTCCTCCCCCTCCCCTTCCTCTTCCCCCTCTTCTTCCCCCTCC
TCTTCTTCCTCCCACTCCTTTCCCCTCCTCCCCTCCCTTTCTCCCTTCCCCCTCCTCCTCACCTCCCCCTCCCTCCCACACA
TTTCCCCTTCCCCTCCTCTCCCTCCCCCTCCTTCTTCATTCATTTCTGCTGTCCTAGGCCTTTTAACTCCCATTTATCTCAC
CTACCTAATGGCTTGAAACACAAATGTGTGTGGCCCCACACCAGTATTTCAGTAAAAACTCAGACATGTGGAAGGTTGC
AGAGAGTCCAAATTGCAGAACAGAAAGTGGGGATAGCACCTAGAATGGGGAAGGGGGGGCGCTGTAAGCAAACTGGG



   

AAGGATTCTCAAAGCCCCAGAAATGGCTATCGTATCTGCCCTTGGGTGAGCCATTCAGGGTGCTGATGCACTCAGAGGT
TGAGCTTCAGGACACATGAAGGCCTGAAGCAAATTGTGCGTCTTAGCAGTCAGAATGCCGACTGGCTTTCAGCACTGTT
TAGCCCCCTATCCCAGTGCCCTTGCACAGAGAGTAACCTCCACAGCCGCGCAGGCCCTGGGGCCTCTCCCCACTCCAGT
CTCAGGCCCTGGGGCCTCTCCCCACTCCAGTCTCAGCTGCCGCACATGTGAAACAAGGACATTGAATGTGGTGATGCAG
GCAGCACCCACACCACTAAGCCCTAAACTGCCTTGTTCTCGGGATCTGAATTACAGATTTTAAGGAAATTGCTGTTTTAT
TGCTTCCAAATACATAGCGTGATTAGAACTAATTGCAGGAAGCTGCCAAGCAGCCGTCCTTAGGAGCTCGGCTTTGACA
ATAGATAAGAATGATTTGAATTAGCGGATCGGTTACCAGAAATGTCGATGGGTGTTTCCACCGCGCCTGATCGTGTTTG
GAGGCAGCTTGTCCTCTTAAGTGGTGTAAATATCCCCCCTGTAATCTCTGTTTATACTATTAGTATGCCCAGCAAATCAT
TTCTTTTTTTTTTCATATCACAAATCCCACCAGATTGAGCTGGCGTTAATGAGGTTTTACTCAGCTTGATTTTGGAATGCT
GTCAGAGCCTCGGCCCTCCTGTTGTCACTATAATGCTCTCCCACTGGCCTCATTGCAAGAGACCCAGGGATTTGCTCATC
AATCTATATAGGAGTGAGGAGCCACGCACGGCTTAGGATGCCAGGACACTAATTTGTTCAGCAGCGCAGGTATCAAGC
ACCGATTTGCCAGCACTAGAGAGCCGAGGTATGGCAATAACAAGACGGAGCCCCTCCCACGAGGCTCCTCACACACAA
CATCTTATGCCCTGACGATTAGGTTCTGTTTTTTATTCATCATCATGTCTGTGACTGTCTCCTTCACCAAACTGTAAGCTC
CCAAAGTGCAGGAATGTGTGCTCTTACCTGAACTAATAAATACTTGTCATCCCTTGTTGAGTGACTGGCACACTGTGAA
GGAAGCGCTACCAAAAAAAAGACAGGAACGGGTCGCCTAGAGAGTTCTGAGTCACACCTGAACTGTCAGGGTAGGTGT
CACAGTCAAGGCATGAGGCAGTGTGTCCAAGGGGGAGGTGTCTTTTTTTCTTTATTTATTTATCCATTTTATGTCCCGAT
CTCAGCCTCTCCTCTCCTCCCAGTCCACCACACACACAGCCCTTCCCCCAGGTCCCCTCCCCTTCTCCTCTGAGAAGGAG
GAGCCCCAGCTCCCCTGCTAGGTACCAATCTACTCTGCCACATCAAGTTACTGCAGGACTGGGCACAAGCTCTCCCACT
GAGGCCAGACGAGGCGTCCTAGTTAGAGGAACAGGATCCACAGGCAGGCAACAGAGTCAAGTACAGTAGGGGCAGGG
GTTCTTAAAGGGTGCAAAGGAGTTGTCCAGGTGGGCAAGAAGGGAAAGGATAACGCAAGTTGGGGTGGCACACCCCT
GCAATAAGTAGAAGCAGGAGGATTCTGAGTGTGAGGACAACCCAGAATACAGACTGAGACCTTTTCTCCAAAAGATGA
TGCACAGAGCACTTCTGTGCACAGATGAGTCGCACAGAGGCATGGAAGGCACGACACAGCACCTTTGGGAGAACTGGA
AACCAATGGACTAGGCAAGGAAGACCAGCAGAGGGTATAACTGAGGAGGTTGACACGGATCACTTCATAAAAGGCTC
TGGGTACCAAGCTAAAGAATCAGCAGAAGGGAGATGAATGAGATTAAAGAACAAGAGAAGCATCTAACCATGCACAG
AGCAGACTGAGCTGTGAACTCGCCCCAGCAGCCTCGTAACCTACCCCTGTCTGCTGCTCCCCTACAGATGCAGTACCCA
AGCCTGAGGTTCAAGTGTTCACTGCTGCAGCAGAGGAGACTCAACCCCTCAATACCTGTCAGGTCTCTTGTCCTGCTGG
GCCCCCAACATCAGTGACATAACCTACAGCTGGCGACGGGAGGGGACAGTGGACTTTAATGGTGAAGTGCGCAGCCAT
TTCTCAAATGGACAGGTGTTAAGTGTCTCACTGGGACTGGGGGACAAGGATGTGGCCTTTACCTGCATTGCCTCCAACC
CTGTCAGCTGGGATATGACCACCGTCACCCCCTGGGAGAGCTGCCATCACGAGGCAGGTATGCTGATGACCAGTAGGC
AGAGTTTGAGGGATCATGGTGTATCAGGCCTGTCTCTGACTCTATCTTCCATGTTGCAGCCTCCGGGAAGGCCTCCTAC
AAGGACGTGCTACTGGTAGTAGTGCCAATTACACTGTTCCTGATCCTGGCTGGTCTCTTTGGGGCATGGCACCATGGCC
TCTGCTCAGGTGGGAGTCTTATAAATTGGGAAAGGGGTTGGGAATGCTGGGAAGGAGCTGGGACTACTCCCACCAAGA
TTCACAGGCTTGCCCCTTTGCATCGCCTGTCATACACCTCAGCCCTCTCCTACCAGACTGGACAACTTTAATCGTCCTCT
ATAATTCTTCAGGTGACCAGCTCCCTCACATACTTTCCCCTCAAGCCTGCGCACATTATATTCTCTCTACCTAGAACACA
CTTTACGTGATTTTACCTCTCCATTCCACCCTCTCTTTCTGAGTCTTCAAGGTGAGTGCGTTCCAGAAAGTCTTCCCTAAC
TCCCCCGCTACTTCCTTACCTTTAGTCTGAGTAATATCCTTCCTTTAATCACCTTGGATCACTCCATTCCGAGGACTAGTT
ACCTGTTCGCTCCTGCTGACTTCTGAGCCTTCCAAAGGCAAAGGGTGGTTCCCTATGGGACACACCCAACAGGTCATTG
AGCACCAATGACTCCTGGAACAGCAACAGTCTTTGTGAACAGTTACTGAGGAAAGGTATAAATAAATCCCAATCACTT
CTTGCCAACTACTCTTGAGAAAGGAACTCTCAGGAGAAGCCCTACCCAAACCCACCCCTGACCAATGGCTGATAACAC
CTATTTCCACAAATGAGTGGTGTGGAAAATCTTGTTAGACTAGGCTCTACACACAGATTAGACCCACATCTGCCCAGAT
GCCACAAACCTTGTCCCTGAAGGAGCATCTCAGATGACATAGGCTTCGTGGTTGTTTTCATGCTGAGCTTGCTGGTTTCA
CTGTTATTCACTGGAAGACCAGGGTCTTGTTCTGTGATTAGGCACTGGGGCCAGGAATAACAGGTACTTGTATATTCTT
CTCAAGGAACAGAAAAAGTGGGCTGGGGTGGACAGCTGAGAGTGTACCCCATTTAGAGGTCCTATCTGCTAGGAAGAG
GCTTTCCTAGACCTTTTGACCCCCAAAATTTGTGGTAAGAAAGTAGAGGCCTAGAAAAGAACAGCTTTTAAACTCCATT
TTATTGATATATAAATCATCCTTTGTACACTTCACCTAGTTAAGGCATGCAATTTAATGGCTTTAAGTTAATCCGGAGCT
TAACCGCCAACCCACAACCAACTTTAGAACATTTCTATTGCTTTTCCCACCAAAAGAATACCATAACCACTTAGTCAAC
ATTCCTCTACCTCGGTGCTTCCCCCCAGCCCTAGGCAGCCACATATCTACCTTCTTTATCTATTCTACACACTTCACATG
AATGGAATCCCACTCTGAGGTTCTCTGTGATGGGCTCCTTTTACTTACCCTTACATTTTAAAGGCCCATAAAAGAACGGC
TGTGGCCACCTGGGATGATGTAAAACCTCTACACAGAGTGTCCAGAGGCTTGCTCTAGCTCTGCTACACGACTGTTTGT
CCTTTAACAAGGCACATCATGGCGCTAACTCAAGGCATGGATGCAGATGCCGTGCACACACTAAGAAGAAGGTCCTGT
TCTTAACAAACATCTCCTCTTCCAGCGTTTTAGGGCATAAGAAGGGGTGATTGGGCTCAGGACATTCAGTGTTCAGAGG
CTTCAGGCTGGGTGCCAGGTGTGCCAAGACTCTAAACGCTGAAGGGCTAATTCTCTGATCTCCTCATCAGGGAAGAAGA
AGGATGCTTGCACTGATGGGGTGCTTCCAGAGACAGAGAATGCCCTCGTATAGAGGATGTCATGAGGGACAACATAAA
CTGGTGCTTGGACCATGATGAGATGCCCTGCTCAGCCACGTGATGCTCCATACCTGGACACCTCCAGGATCCTCATAAC
TGCCACAAGTCGGCCTGCCTCTAGCGGACAGCCAAGAAAACCACCATCCTGGAACGTCACCCTGGCCCAAACTTCCTCC
TTCCTCCATCCTGTTCGCACATGCCGGATCCTCTCTGGGCAAGGTGAACTAGTAGGATGCTTCCTTCAGAACACAGGAC
TTTCTCAAGGATCCACAGAGACATTGATTATCCAAGGCATCCATTCTTCTATCACTGTACATAAGGTCTTGCCCAACAGC
CACCAAGGGACGGCCTCCAGGCCAGGACCTTGGCTCAAAGAGAGATGAGATGTTTGAACTAACATGGAAATTGAGCTA
ACCATTGCCAACTCCAACCCCAGCCCCTGGGGTCTGAGTTCCTTGTGTTCAAGATGTTATTATAAGAAAAGGCAAAGAA



   

CAGGGAAAGATGGAGGGCGGGGCTTTCTCTTTCTGGTCTGAAGGACTTTATCTGAATTCAAGGGCCGTCAAAAGTAAAT
TGAGATTACAGATGATGAGGGGTTGGTAGCTAATGTGCCATGTTGGGATCGAAGCCATTTTTCTGGTAGCACTATATTA
ATAGACATCTTTGTTGCCATTAATTCTTGTGTTTCCTGCATATCTGGGGTGGTGTTTCAAGCTTTCTCCATACATTCTACA
TAGTTGTCAGAAAAAAAACCAAAAAAACAAACAAAAAAAAAAAACAAAGAGTTTGACCCAGCCATCAGGAAATTCTT
CCACAACTTCAAGAGAAACAGCTAAGTTCAGAATAAGTCTGTCTTCCTAAAACTAGGAAAATGAAGAGCCATAAAAAG
CTACACAAGGGACTGGAGAGATGGCTTAGCAGTTCAGAGCACTGACCGCTCTTCCAGAGGTCCTGAGTTCAACTCCCA
GCAACCACATGGTGGCTCACAACCATCTGTAATGGGATCCAATGCCCTCTTCTGATGTGACTGAGGACAGCTACAGTGT
ACTCATGTACATAAAATAAATAAACCTTTAGAAAAAAAAAGCTACACGGGAGGAAAACTGTAGAGGGGAAGAATACT
GAGACATTTTAGAATCTGCTATATTTATTCAGATGCAAGCGGAGATAATCCACCCATATCCAAGGGGAGAGACAAAGT
CCCTACCACTCAATTGTAGTATCATCAAAGGTCACTTTGACATATACCATAGAGAATATATGGCCACTTTGGAAGATGT
GTCCTGTACTGAATGGTTTTGTCCTGAAAGCATCTAGGCTGTTTACTGCTACATGGAAAAAAAACAAAACAAAACAAA
ACAAAACAAAACAAAACAACCTAAATGAGTTGAACTTTCCCTCAGGGAGTAGTAGGTTCATGCTTACTCCCATCCAAAT
GTAATGGGTTTTGTCCTGGGCCCCATCCAGACCTTTGTAATAGAAAGGAAGCATTGAAGAAGCAGGGGTAGTTGTGAA
TATGTTTCGTAGGTGGCTTACGTCTCTCCACCCAGGATCGTCAACCCTGCCCTGGTACTTTTCCTCTTCTCCCCAATGCC
AAGACAGGTAGTCACTTCACCTGGGACAAATGGAATCCACTGGCTTGTATGTTCACATTACACACCTCCTCTCTACTTA
CCCAGGATTCTCCCTGCTGGCTTTTCTCAGAGGTCCCTGGCTTTACATAATTCTTACTCTATCCCATGCTCACTTTCTCTT
ACCCCTCCTTCCCAACATCCTCCTGTGGCATGCACATGCCCAGTCCACCCAGCCATTTGTGCTGCCCTTCCCTGCCACCT
ATAGGCATTTTCTCACCAAATCATGGAAAACCACCATCCTGTGAAAAGGATGGAGTGGTGAGCCATGGTCGTTCTGGG
GTGATAAAATGCTTGCTATCACCCACTTCCCCTTCCTCTATCCCCACAGCCTCACCTCGGATCAGAGCACAGTTCTCCTC
TTCATGAGGTGACTCTTGAAGACGGTGGTATTGCAGTGGGTTTTACCAGGGCCTCCTGGAACAGGTCCCATGCTATTCA
AACAAACACCGCAATGACTCACTTGTCAACTAGCAGACTTATTACCCTTCCTCTGGAAAACACAAAGTACATCTGGGAG
ACCAGTCTTATTCTAAGAGGCATTGGGAAAGATGCTTTAAAAGTTACACCATCCCAAGTATGAACTGCGGGTGCAGCGT
CTGCTGGGAACTCCTTAAGGCACTAAGGAGTCAGTTTTGGATGAAGCAAAGCCTTTGCCTACACGGAGTCTATGCTCAA
TGGCATATAAATAAGCTGATAAGTCCATGCTAGATGCTGACAGGTTCTGTTTCAAAAATCAGGCAGGCTAGCTTTGTGG
TACCAGCTTAGAAACCCAGCTACTTGGGAGGCTGAGATGGGAGGATGGTAATTCAAGGCCTGCTTGGACTGCAGAAGT
TCAAGGCTAGCCCGGCTGGCTTAGTCAGAAACTTGTCTCAAAAAAGGGGGTTAGGGGAAGAGAGGTGCTGGGGGAAAT
GGCTCAGTGGTAGAGTGTTTCCTGGCTCTGGGTTCAGTCCCTGGAACAAAAAAAAAAAAAAAGGAAGGAGGGAAGGA
AGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAGAGAAG
GAGAGAAGGAAAGAAGGAAAAAGAAAAGAATGGAAGGAGAGAAGGGATGAAGGAAGGGAGAAGGAAGAAGGAGTG
AGTAAAAGGCTAGGGACTGGTGTATTGGGGAGTACTCATTTGTTGGGGAGGACTCATGCACTGGCACAGAGTGCTCCG
CCAGCACCTAGCCAAGCTTGCAGAGCCCTTAAGTGGGAGCACACAGCCAATAGAGACCACATGGCTGTATGCAAACAG
GGGAGGATCCCATGGTCTACAGAAGAAGAGCCTCCTCTCCTTGGACTTTGGGTGGCAGAGGGGGCCCTGGCAAGTCAA
GAAGTCAGTCTCTCTGGGGGATTTTTCAGTATGCACATGAGCAGGCCAGAAGCCTTTCCAGACTGTTCTTTCTCTTCCTC
GCTCTCATGTTCTTTGTCTTCAGTAATAGCATTTTCCTTTCTAGAAAGGATGAATGCAAGATGGGCTAAGACCAAGAGG
TCACGTGACAGAAGGTTAGAATACAGCTGAGCGTGGTGGCTTACACCTATAATCATAGTGCTCGAGAGGCTGAAGCAG
GAGAACTGCTGTGACTTTAAGACCAGCCTAGGTTACCTAGAGAGTACCAAGCAAACCCGGGCTACAGAGTGAGGCCCT
GTAGGAATCTGTTTAAAGAGAGCTTCATTTCCTTTATGGATATAAATACTCAGTGCTTTGAGGGGAGCTGGGGCAATTA
TCAGCGACATCTCCAGCAAGCCTTTCTTCCATATTTATAACATAGTGCCTGCTTGGAACAGGCCCCTCTTGGTTACTTAC
TGATCTCTCGGGGAGACAACCGTCCCTTTCCAGACTTGACCCTCTGGCTCTCTGTTTCTGTTCTGCCTGCAGCCTGATAG
AGGAGCCTACAAAATTTCAGAATACAACCTCCCCAGGTCTGTGAAAGTTTCAGTGTCTGTCTCTCCTTTGGGCTATGTGT
TGGTGATAGTCAGTCGCCAGGAGTGGCATGCTGAGCATATGAGTGGGTAGTGGGGATATTCTACTGCATGGCTATCTCC
CATTCTAGAATCTATACTTTTAAGGAGACACAATAAACTTCGCACACCCAGAAGAGAATGGCCAGAATGGTGAGAAGC
CTGGAAGCCCTTATGGCACGAGAAATGACTAAAGAAAACTGGTGGTGTTTTATCTGAAATTAAAAAACAAACAAACAA
ACAAAAAACCACCTCAGATAGACACAGCTATACAAATATTTGAAGGGCTGGAACAGAAGCCCAGAGTGTGTAACCAG
GGCTAATGGAGCATGTTACCAAGACACAGATTTTGACCTGTGTGAATAGTACGATATCATAGCTGGGAGGCAGCTTGTG
GTTCCTCTGTTCAGCTTGTTAGGTAGAAAGCTGAAGCCAAAGAGACATAATTAGTCAATGTGAAGTCCGTATTAGTCTA
AGTTGATTGTCTAAATCAATTCAGCCCCTCACACTGCACTACATCACCAGGAAAGAACTTTGTAACTGATGACGAAACA
GTTATGAAACGAGCTGTCTCAGCAGATGTGAGTAAGGAGAAATTGTCACAGAGCAAGACCAAGCAAGAACAGAGATT
GATCATATTAGGAAGCTGCTGCTCCCAGGAATGACAAATGCATTAGATATATGTATGTGTGTGGTATCCACATATGTGT
GTGTGTATATACATAGATAGATAGAGAGATACATACATACATACATACATACATACATACATACATACATACATACATA
GACTTCCAGAGCCATGTCAGGCCCAATTAATAGACGCTAACACACTTTTCCCACTAATCTAGATGCAATGTTGACATTA
CCCTTAACAATCACTCCAATCAGTTTTCTGGATGGAAACTATTTGCTATTCTCGCTCCAAACAATCTATAGCATCCTTCC
AACAGTGAGAATTCATTACAAATTACGGCAAGAATGGATGAGTAAGCAGTGAGATGGAAGGGTCAGCAGAAAGGGTG
GGAGGGGCCAGCGGAAGGGTGGGAGGGGCCAGTGGAAGGGTGGGAGGGGCCAGTGGAGGGGTTCCCCTATGGAGTCG
GAAAGCAGCCATGCTTTGTGGAGGAAGATTTATGAGCTTTCCTTCTTCTGCCATTTCTCTCAGCACGTTGCTTGGGGGAA
ATATCAGCACTGTGGAGGAGAAAGCAATGGAAGTAGTTACACCATTACCAAGAAACACAAACCAGCAATCACACAAA
CAAGTGAATAATACACACGGTGACTGAAACTGTCGTGTTTCTTAGAATGTCTAAGAATAAAAGAGAAACGCTGGCATT
AGTCAAGCTTCTTCTGGTCTATGCAAAAGCAACAACGGCAAAAACATAAAAACAAACCTCTTTAGCAAATAGAGAATA
TATCAAAAATATAGCAAATACACATTTTATCTTAAAGTTGTGGTTTGCTCAGACATCCCCCCCATAAAAAATGTTGACT



   

ACACTTGGAGTCTCCATGGAATTATTCTGTTATGCGTTCTCTTCCCCAGTTGCTCACTAAAAATTCAAAATCAGTGGTGT
TACATCAACTTAGCTGTCACCAAGGACTTTCCTTCTGGGACATCGGAAGAGTGGTTTGTGACATCTTGTCGGAAGTAAT
AGTTGGTTTAACAAATAAGGGTTGTTTTTTTTAAAGCTTGAACAGGAATCTTTATAACAGGAGATGCATCTGTCTGCTCT
TTCAGGAAGCTTTCCTGAACATCTGCTGCACAGCTGTACAGCAAAGACCCATCAGTTACTAAAGCATGCCACAACCCTA
CCTTCAAAGGGCTTCTGATCTCCTTGTCAACAGCAGTAGCAGTAGGGGAAGGAACAGGCAGTAAGGCAGAGGTTTTGC
CTGGGAATAACTAGCAGGAATGGAAGGCTGGATAGTATGGTGATTTCTTGGGCAGGTCTTCCCAAAGCAAGAGGTTCT
GTTCAGCTGTGTAATATGGAGAAATCACAGGCTGATGGGTGACCTTTGGCTTCCCCTCCAAAAGGCAGAAAAGAGAGA
GTGGTGCTGGGACCAGACCCACACTCCCTGGGTGAGGGGGTGATCATATGGCCTGGGACTCTTGGACTGGGACGCTGT
CTGTCACACTCTATCTTGTCTTCAAGCCCACCACATAGCTGTTGCACTCCCTTGTTAGAGCTACTCAGGGATCATCGTGG
TCAGGTAAAGTCAATGAAATTCTGCCTAACTGGAGGGAAAGTGAGGCAGACTGCACCCACCTGCTGCTCGATGCCTGC
ACAGGCTGATCTATTCACCATACTGCCAGTAACTGCAGGAGCTAAGCGCACGAGGTACTTAACACTGTCCTGCCTGTCA
GACCCAGGAACATGTCAATCCCCCAATCCTCCCACCCATGAGCCACTGATCATCTGGCCCACTCCCTCCCTGCACAGAA
ATAGTGTGGGATCCTCCTGCCTCTTACTGGCAGCAGTAACCTTACAGCCTAATACCAGAAACTTCCTAACAGTCCCACC
TTCCAATGCATACACACATAACACACACATACACAATCACATATACAACACACACAAATCACACATACAACATAAACA
CATCACACACACAAGCACGCACATCACATACACACACATATATAGACACACACATAAAACACACATGTAACACAAACA
TGAAACACACAACACACATGTAAATACACACAGAAATGTACACAACATCACACACACAAACACACACACACACACAC
ACACACACACACACACACACACACACACACACACCATAGCCTTGGCTTCTTCCTGAGCCTTGAGAACATATCCCACATG
TAGCAACATCTCAGCATGAGAAGGGAAGAGAGAAGGTGGACTGGCCACAGACCTAGCTATAGAGGCAAAGATAAGAG
ACAGGGGCTCACCTAGGCAGTCAAGAGAAGACCGAGAAAGACATCATCAGTGTGGGTTAAAATGGTGGCTTGCATCCA
GTCGGGGCTTGGGCCATTGGGCAGGGCGGGACACAGGAGTTTTGACTGTGCATATCCCGTGCCAGCGGGCAACTGGCT
GTGAGAAGCAGCGGGACCCCCGCTCCGGGGGTAGGGAAGCACAGTCTGAGCTTCCCGGGGACTGGCAGAGTCGGCTC
GGGGATCCAGGCCTGCATGGAGGCCGAGGACATCAGCTTCTCGGACTCTTGGGCATCCCAGATGCTGCTGGATGCCGT
GGAAGAGCTGAGAACGGACTGGGAAAGGAGAGCTCCGGCTGGGTCTCTTGGGGAGGAGAGAGTCCTTGGCTTGCTTAT
CAGGCGGCTTGGCTTGGTGGAGTTCATGGCTGGGAGCACAGAAAAGCCTTCTGTGAGAGATTAGCGGCTGGCTCTTTTG
AAAGGCCTGCTCCATCGTTCCCCATAGCGGACCCCGATGAGAAGAGACAGTCCATAGTTTTAAGGCATTTATCATCATG
GGGGAAGTTGATGAGTATAACCGTACCCCACTTTCTCAGGGTGGACCTGAGGCTAAATACCTTCTGCTGGGAAGTGTCT
GGGAATGGGGAGTTTAATTGGCTAAGCCCTTCAGATCTACTAGGTGCCTCATTAAAATGGAGATCTGTCTTGAAGCTAC
GTGATCTGTGGTCACGTCCTCTACCTATGGAGGGGCTTGGGGAGATGCCCTTCCATGGCTGATGACCACAGACCTATGG
AGTGAAGAGCTGTGGCCTCGTGTCAGGAACCTGGTGTCTAGGAGTATGTCAAAACACCTACTGTTTCTTGCAAGCTATA
GTCACCTGCTGGGTCACAGGGGTTTTAAACCTAGCTCAATCAGAAACCAGGCTGCCTCTCATGGTCCCACAAATCAGTG
CACACATCTGCCAGAAAATTCTATATACCAAAAGCCAGAGTTAACACCCAGAGCTTCAGACAAGCACAGGTAGCAGCT
AATTCAGACTTTCAAACCCT 
 
Selection Cassette: 
 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCC
CCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGT
CTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA
TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGC
TTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGG
CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGA
AAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATC
TGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGG
GACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG
CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGC
GGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGT
TACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGG
GTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA
CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG
AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGAT
CAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCC
ATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA
CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAA
ATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTC
GGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTC
ACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACA
ACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT



   

GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGC
GATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGA
ATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAA
GGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCG
GCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC
ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTT
CGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTT
GGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG
AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCG
TCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGA
TGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCAC
AGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGC
GGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATC
GAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC
TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAG
ATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAA
AACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGC
GCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA
TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA
GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACA
TCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGC
CGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTA
AGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATG
GGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGC
CGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTT
TTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGT
CTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACG
CGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTC
TCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG
GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA
TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA
GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC
ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC 
 
Targeted Locus: 
 
GATCCGAGACTTACTCTAGAGATTGCATTCAAAGCCACTCCCCCATCTGTTTTGAATTCTAAAGCCCAAACACCCACCC
TTCAGCTAAGGTCTCCCCAGCCTTCCACCTAGGCTAGGACAAGCCTTTACCCTCTGGCTCCCAGCATCCTGTGCACACTT
CTGCCATTGTTCTTGCTATATTGATTGTTTAATTATTGGGTTACACATCTCATCTCCTCCTCTAAACTTCGGAACTCCTTA
AGGGCAAGGGATAAGCCTTTCATCTCTGTGTCCCCAGCACCTGGCACCTAAATAGATGCTCCATAAAAGCTTGATGAAT
AGATGACAGAACTGACAAGAGAGCCATAGATGTGTCCCCTCCCTTGGCTTTTCTATCCTATAGCCAGAAGCTCCCAAGG
TATGCTGGGACTTCTCCTCAGCAGATTTTTTTTACTCTTGTCTAGGTATTTCCCTCCTAGTTCAGACCTTTCTATTTCTCA
GACTCCCTTCCTCTTCCTCTCCCAGGCTGTTCCCTCTGCCTCTAAGCCCCCTGCCTCCAAGCTGTGCTTCTTCTGGTATTC
CTGCAGGCCAACAGCAGCTGCTCACCTGAAACAGTTTTTAATAGAACTGAGATTCCTGGGCCCATCGCTAACTAGTAAC
CCAGCAAACCCTAGGAACTCAGGTATTTAACAAGGAGAGCCACTGTTCTCAAGAATAGCTGACCCCAGCGTCCGATGT
GCATAATCAGGCTCCAATCTCCCCTCCTGCTCTTCCCACTCCAGCTTCAAAAGATGGTTCCCTGACTGTCCCTCTTTGTT
CCTGGAGCCCATTAGGTAACTTCCCACCGCTGGCTCTTCACATACTCTACTCTCTCTCTCCTTGTGTTCAAGGCCCACCA
GAACCTCTGGCCTCCTTTTCCTCTTACTATCTAAATCATGCTCAACAGTCCCCGAGCAGAACCACAGACACCTTCTCTGG
TGCCTCGTGCACCTTAATTGCCTGGTGCAATGCCGACTGGCAGGGACTCTCTCCCTAACCCTTCCTGCTCATCAGCTCCC



   

ATCCTATATGTCTAATTCCTGACCTGGTGTTACCATGGTGCCCATTTGACTCACAAACTAGATACTATACAGGACAACA
CACAATGATCCAAACTCAGGACATTTAGGCATCTTTCTCAAGGGCAGCATCTTAAAATGACTTCTCTGCTGGGGATAGG
GGTACAAGTTGGTAGAACATTCCAGAAGCCTTTCATTCTCTCTCTATTACTGAGGGAAGAGGGAAAAAAAGAAGCTAT
AAATAAAAGCGCAGAATAAGAGTGAGGAGGGGACAGCCCATGCTCTCTGCCCCTCTATGACCCCTGGAACCCCAGGAG
AGTGCCTACCATTAACGTGGCTTTTAATTCTTCTTCCACAGATACTTCCAATGGGGTGACAAGAAGATCAGCTCTGAGA
ATGGTCCTCAGCCTTACATAAAAGCAAAAGGGCTAGCCACGTCTGATAGTTGTGCAATCACTTAACGACTATTTATTAA
ACAGTAAATGTGTCCAGCACAGAAACGAATACGAATGTTGCTATTAAACGGCCTAGAGAAACTGTGTGGCTATGACCA
GCAACATGCAGAGGATACAAGGAAGAGTAAGAATACATGGGTACAAAGTATTTCTCACTCTGCTTGTAGGCAGGGAGC
CTTGAAGGACAGCCTGGTGGGCAAGGTATGCCTGCTAGGAAAGCCAATCCAATGTGTGCAGATGTCAAATGGTGTGGT
TCTAAAAAGAGGTAGTCTGGCTGGAATGGCCAAAGAGGAGAGCGGATGTGGGCAGCCAGTCTGTAGAAGTTGAAAAG
CCTCCCGTGCTAAGCTCAGTATTTTGTCTTTATCCAGAGGGCAGCAGGAGAGTTTCAAAGACTTTTAAGCAGAGGGGAA
GTGCATAGATGAAAATTGAAGCTCAGAAGGCTCTCTGTGACAATGATGGTGATTAGGCCCATCCATGAGCAGGGCTGG
ATGCAGAAAGGCCTGGTGACCATGTGTAAGAAGCACGTGTGCCATGTGGGTGTGCTTGTCACCATGCTCTGACTGCCAT
GTGCACAGAAAGGAGGCTGACTTACAAGAACCGGCTCCTGAGAACCCAGTGAGGCTCAGCTGGGCCTGCAGCCAACTT
CCACTTTACCCGGGATGCTTTCGCTTTCAAGACATCTTGTTTTGAGTCAAGATTCCTCCTTCTGAACATGGGACTTTCCA
GCAGGACCACAGCTCCTTCCGTGCACTCGTCTGGCCTAGGATGGATACGCTCTAGAGGCCATAGCGGCCATTTAAATGG
CGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTC
CCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATAT
TGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTC
GCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCT
GTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGAT
ACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCA
AGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACA
TGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAA
CACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCC
AACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCA
ACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGA
GTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACC
AACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAA
TGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGC
AACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAG
AAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCG
GCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGAT
GATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTT
TATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATG
CCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGG
TGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTG
AAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGG
TCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTC
GCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAA
ACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGA
ATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCAC
GACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACG
GCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCA
AAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGG
CGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAG
TCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCC
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
TTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCT
ATAGGCAAACTACCGAGCAAGCATCTGGAGCCATGGGAGCTGGGGAGGACAAGGTTCCAGAAAGACCTGGCCTTTGAC
CACGTTGCTAAGTCAGGGAACAGCTGCTCCCCAGAAGTCACATCTAAAAAAAGCTCCCCACATACTTCCCAGGTGAGC
ACCTCTCAAAGCAGCTGGCTTCACCAAAGCACCAACCTCATCTGTATCCATTCATTCTTTCATTGGCTCAGCAGGCTGG
GAAATGATGCTTAGCCTCCGACCTTCACCTTTCCCCCCAGTTGTACAGTGAGCCTTATAATAAGTACCATGCCCAGTAC
CCGTAAGGATAAAGCACGGTGGACTATAGAACAGAGCATTGGCCTGTCTATTCGTTATAAGGTACCATCTTAGATTGTA
AGTGATACTGTTTTGTATTTGCCGCTAAAAAGGAAAAGAATGTGGCGCGTGACATAATTAGTTTTTATTTACAAGTTAA
ACTCAACTTAAACTATAATTAATTAGGGAATTTTGTTTTGTTTTGTCTTGATTTCTGTTGTTCTAAAGTTAGTGCTAAAGA
TTCAAGCCAGGGCCTTGTACACTTAGAAAAATTCTACCCGGGATCTAGAATTCCCACAGCCTTATTTTTCTTAAAAGATC
TTTTAGCTGGTATGGTTGACACATGCCTGTAATTCTAGCACGTGGGAGTCTGAGGCAGGAAGATTGCTTCGGGTTCAAA
GCCAACCTGAGCTACATTACTTGAGAGCTAATAATAGTCACTGTTTTTATTTCTTAGGGTCCGTGGGGTGGGCTGTGCTC
CACTAAACCGGCATCCCTTGTGCAGCTGCCTGTAGCTCTGCAGCGGAAGTGGATGAACTTAATAAGGATGGGATGCAG
GGTCTCTCCTCCCACTCCTCCACTCCCTCCCCTTCCTCCTCCCCTCTTCTCTCTCCTCTCCCTCCTCTTCTTCCTCCCACTC
CTTTCCCCTCCTCCCTTCCCTTCCTCCCTCCCCTCTCCTCTTCCTCCCTCCTCCCTCCTCCCTCCTCCTCCCCTCCCCCTCCC
TCCCACACATTTCCCCTTCCCCTCCTCTCCCTCCCCCTCCTTCTTCATTCATTTCTGCTGTTCCAGGCCTTTTAACTCCCAT
TTATCTCACCTACCTAATGGCTTGAAACACAAATGTGTGTGGCCCCACACCAGTATTTCAGTAAAAACTCAGACATGTG
GAAGGTTGCAGAGAGTCCAAATTGCAGAACAGAAAGTGGGGATAGCACCTAGAATGGGGAAGGGGGGGCGCTGTAAG
CAAACTGGGAAGGATTCTCAAAGCCCCAGAAATGGCTATCGTATCTGCCCTTGGGTGAGCCATTCAGGGTGCTGATGCA
CTCAGAGGTTGAGCTTCAGGACACATGAAGGCCTGAAGCAAATTGTGCGTCTTAGCAGTCAGAATGCCGACTGGCTTTC
AGCACTGTTTAGCCCCCTATCCCAGTGCCCTTGCACAGAGAGTAACCTCCACAGCCGCGCAGGCCCTGGGGCCTCTCCC
CACTCCAGTCTCAGGCCCTGGGGCCTCTCCCCACTCCAGTCTCAGCTGCCGCACATGTGAAACAAGGACATTGAATGTG
GTGATGCAGGCAGCACCCACACCACTAAGCCCTAAACTGCCTTGTTCTCGGGATCTGAATTACAGATTTTAAGGAAATT
GCTGTTTTATTGCTTCCAAATACATAGCGTGATTAGAACTAATTGCAGGAAGCTGCCAAGCAGCCGTCCTTAGGAGCTC
GGCTTTGACAATAGATAAGAATGATTTGAATTAGCGGATCGGTTACCAGAAATGTCGATGGGTGTTTCCACCGCGCCTG
ATCGTGTTTGGAGGCAGCTTGTCCTCTTAAGTGGTGTAAATATCCCCCCTGTAATCTCTGTTTATACTATTAGTATGCCC
AGCAAATCATTTCTTTTTTTTTTCATATCACAAATCCCACCAGATTGAGCTGGCGTTAATGAGGTTTTACTCAGCTTGAT
TTTGGAATGCTGTCAGAGCCTCGGCCCTCCTGTTGTCACTATAATGCTCTCCCACTGGCCTCATTGCAAGAGACCCAGG
GATTTGCTCATCAATCTATATAGGAGTGAGGAGCCACGCACGGCTTAGGATGCCAGGACACTAATTTGTTCAGCAGCGC
AGGTATCAAGCACCGATTTGCCAGCACTAGAGAGCCGAGGTATGGCAATAACAAGACGGAGCCCCTCCCACGAGGCTC
CTCACACACAACATCTTATGCCCTGACGATTAGGTTCTGTTTTTTATTCATCATCATGTCTGTGACTGTCTCCTTCACCAA
ACTGTAAGCTCCCAAAGTGCAGGAATGTGTGCTCTTACCTGAACTAATAAATACTTGTCATCCCTTGTTGAGTGACTGG
CACACTGTGAAGGAAGCGCTACCAAAAAAAAGACAGGAACGGGTCGCCTAGAGAGTTCTGAGTCACACCTGAACTGTC
AGGGTAGGTGTCACAGTCAAGGCATGAGGCAGTGTGTCCAAGGGGGAGGTGTCTTTTTTTCTTTATTTATTTATCCATTT
TATGTCCCGATCTCAGCCTCTCCTCTCCTCCCAGTCCACCACACACACAGCCCTTCCCCCAGGTCCCCTCCCCTTCTCCTC
TGAGAAGGAGGAGCCCCAGCTCCCCTGCTAGGTACCAATCTACTCTGCCACATCAAGTTACTGCAGGACTGGGCACAA
GCTCTCCCACTGAGGCCAGACGAGGCGTCCTAGTTAGAGGAACAGGATCCACAGGCAGGCAACAGAGTCAAGTACAGT



   

AGGGGCAGGGGTTCTTAAAGGGTGCAAAGGAGTTGTCCAGGTGGGCAAGAAGGGAAAGGATAACGCAAGTTGGGGTG
GCACACCCCTGCAATAAGTAGAAGCAGGAGGATTCTGAGTGTGAGGACAACCCAGAATACAGACTGAGACCTTTTCTC
CAAAAGATGATGCACAGAGCACTTCTGTGCACAGATGAGTCGCACAGAGGCATGGAAGGCACGACACAGCACCTTTGG
GAGAACTGGAAACCAATGGACTAGGCAAGGAAGACCAGCAGAGGGTATAACTGAGGAGGTTGACACGGATCACTTCA
TAAAAGGCTCTGGGTACCAAGCTAAAGAATCAGCAGAAGGGAGATGAATGAGATTAAAGAACAAGAGAAGCATCTAA
CCATGCACAGAGCAGACTGAGCTGTGAACTCGCCCCAGCAGCCTCGTAACCTACCCCTGTCTGCTGCTCCCCTACAGAT
GCAGTACCCAAGCCTGAGGTTCAAGTGTTCACTGCTGCAGCAGAGGAGACTCAACCCCTCAATACCTGTCAGGTCTTCT
TGTCCTGCTGGGCCCCCAACATCAGTGACATAACCTACAGCTGGCGACGGGAGGGGACAGTGGACTTTAATGGTGAAG
TGCGCAGCCATTTCTCAAATGGACAGGTGTTAAGTGTCTCACTGGGACTGGGGGACAAGGATGTGGCCTTTACCTGCAT
TGCCTCCAACCCTGTCAGCTGGGATATGACCACCGTCACCCCCTGGGAGAGCTGCCATCACGAGGCAGGTATGCTGATG
ACCAGTAGGCAGAGTTTGAGGGATCATGGTGTATCAGGCCTGTCTCTGACTCTATCTTCCATGTTGCAGCCTCCGGGAA
GGCCTCCTACAAGGACGTGCTACTGGTAGTAGTGCCAATTACACTGTCCCTGATCC 
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