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Genentech ID: UNQ1879 Date of Submission:  10-1-04 

Lexicon Contract Name: DNA323 Mutation Type: X  Standard Knock out  

LexVision Name: MEM763N1   Conditional  

Reference accessions:  NM_145562 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __KOS52, KOS72_________     
     Target Vector  DNA __pKOS72TV____________     

   Targeted ES Cell DNA __1A12____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 11+12 7+8 

Restriction Enzyme for Genomic Digest: Acc65I SpeI 

Predicted Wild-type Band (kb): 12.3 kb 6.8 kb 

Predicted Mutant Band (kb): 10.3 kb 10.1 kb 

Probe Size: 328 bps 309 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: 14 5’ Primer Name: Neo3A 

3’ Primer Name: 13 3’ Primer Name: 13 

Predicted Wild-type Band (bp): 452 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 375 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 
11  5’ – CACATCATGCCTGCTAATGTC 
12 5’ – CTGAAACTGAGCACTTGATGTC 
7 5’ – CAAGATTAGTGGCACAGTTGGG 
8 5’ – GCCATCTTGGTTTGTTCTTAGG 
 
 
 
PCR Genotyping 
14  5’ – CGCAACTTCCCTATCGGAGTCTC 
13  5’ – CAGACAGTGGCCAACGACTATGA 
Neo3A 5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
AGTCCCATTGCCTGTCTCTCTCATGACAAAAAGTTCAGCACCTGTGGCCACCTGGACTACCTCTGCTCCACACACTGCTA
GGGCCACCACCCCTGTAGCCAGTGCCACTCACAACGCCTCAGTTCTCCGCACCACTGCCGCATCCCTGACATCTCAGCT
CCCCACTGACCACAGAGAAGAAGCTGTCACCAGCCCACCTTTGAAGAGGGATGTCAACAGCACAGACTCCTCACCTGC
CGGGTTCCCCTCAACAAGCAGTGATGGCCACTTGGCACCCACACCTGAGGAACACAGTCTTGGAAGTCCTGAAGCAAC
TGTGCCAGCTACTGGGTCACAGTCACCCATGCTCCTGTCTTCTCAGGCTCCAACCTCAGCAACCACATCCCCCGCAACTT
CCCTATCGGAGTCTCTCTCTGCCTCCGTTACCTCTAGCCACAACTCTACGGTGGCCAACATCCAGCCCACAGAAGCTCC
AATGGCACCTGCGTCACCAACAGAAGAGCACAGCTCTAGTCACACACCCACTTCCCATGTCACAGCAGAGCCAGTGCC
CAAGGAGAAATCACCCCAAGACACTGAACCTGGCAAAGTGATCTGTGAGTCTGAGACCACCACCCCCTTCCTGATCAT 
 
Genomic Locus: (the deleted sequence represents nt9,735-10,364-in the sequence below) 
 
CTGATGGTACCATAGCCACCAACCAAAGAGTACACATGGAGGGTCCCATGGCTCCAACCGCATATGTAGCAGAGGATG
GCCTTGTGGGACATCAATGGGAGGAGAGACCCTTGGTCCTTTGAAGGCTCCATGCCCCATTGTAGGGGAATATGAGGA
CAGGGAAGTGGGAGTGGATGGGTTTGTAAGCAGGGGGAGGGAGGAATGGGATAGGGGGGTTTTGGAGGGGAAATGAA
GAAAGGGGACAACATTTGAAATGTAAATAAAGAAAATAGTTAATAAAAAAGAAAAATAGAATTGATATTTTAAAAGG
TAAAAAAAAAGAGAGAAAAGAACAGGAAAGAAAAGAAAAGCGAAAAGAAAAAAGAAAAAAACAAATTATGTTCCCC
CCAAACCTGTTTACACTAGTGGGTCTGCATGGAGCTTCTGGGAGTCTGCCCCAGTTGATTAGTAAATAAAGATGGCAAC
AGTCAATGTAGGGGTGGGGTAGACCAGGCAGCATTTTAGGATTCCTGGGCTTGGGACCAAGAGGAGGAGAGGAGAGA
GAGATCTGCCATGATTTTGGAGAGTGTGGAGAAAGGAAGAGGAGAGATGCCATGCCTGAGAAGAGTGCAGGACAGAG
AGGCATGGCCACCATGGAGAGGGGCCAGGAGAGTGCAGCCCAGAGGGCTGCTCAACTGGGCCAGGAGCAGCCAAGAT
GGAACAGGGTTAGTAAGTAATAGCTCCGGGTTAACAGTGTGCATGTTAGCCAGTGGCTGGTCCAGCTACTGTGCTGTTT
GAGGCATATTAAAATATAAAGGCTGTGTGTGTGTGTTTCATTCAGGAACACAAACCATAGGCCACGTCGGGGTTTATTA
ATTAATAACCACTACTACAGTTATTCTTTCTCAGCGGTGCTTCCTGGGACTGAGCATTTCAGGCCTTCTCAACCCAGAGG
AAATGAGTTTTGGTAGGGGCTTAACTGGCAACGTCAGATGTTAAAAAATGAAAATAGGATGTTTTCCCCCAAGAGGTA
CAACATGCTTTATAAATGTTATTTTCTCTTTGGTGTAATAGCATACATAGCAGGGATAGGGTCAGTAATGCTGACTGTGT
GAATGGAGAAGTCAAGTCACACAGTGTGTCCGCAGACTCCTATGTAGTATTGATGTAGCAGACACTATCTGCCTACCTT
TTGGACCTAATGGTGTCTCATTTCCATAAGCAATGCATTCAAGATAATGTGGTTTTCTACTAAAAACAAGTGTCTTCTAA
AACAGTTTGATGGCTTGGGGGCACAAACATTCTGTCTAAACATATGACAACTTCAAATTTTAAATTTTTAAATTTAAAT
AAAAATAAATAAAAATTTAAAAATAAAGATTTTAAATAAAGTTTTAAATGTAAAATTTAAAATTGGGCCACACCCCAA
TTACCACTGGGTTTCCAGATGCTACACGAAACTTCTAGAGCACTGGATAACCTGAGCAGTCCCAACCAAAGATAGCATG
AGTAACGTGTAGGTAGTGTCACTTGCCCTAAAGAATACAAAGCCCCAGCTTTGATGCTGAAGGAACAGTCAATCTCCCT
CTATCCCCTAGTCCTAATTCTCAGCTTATTTAATGTGGTGATGATGAGGTCTGCTTGACATTAAGCCAAATCATACCATA
GTATTTCAAGAGCTGATGACTCTAACCTATATTATTATTACATAGAAGAAATCCTGGACTGGAGATGTAGCTGAGTTGT
TAGAGTGTTAGCTTAATGTGTACAAGGACCTGGGTTCAGTCCCTAGAACACACAAAACCACATAACTGGGCGTGGTGG
CTCACGTCTGAAACTCAGGAATTAGAGGCAGGAGGATTGGATGTTCAAGGTCATCCTCAGCTATAGGTTATACACATGC
GTGCGTGTGTGTGTGCGTGTGTGTGTGTGTGTGCGTGCATGTGTGTGTAAATAAATAAACAAATTAATAATTTTAAAAC
CTTCAATCTCTAAAAATAAGTCAGTAAAAATAATGAATGTCTGTTTAAAACCCATCTGAAATTTCTTGTTATCTATTTTT
ATGGAACTTACAGGCAAACCAGAGGGAGATAGGGAGGTTTACCTCTATTAGGACCCAACATTTAAATCAGAAAGCACT
CTGTCTTTAAAGGATAAACAATCCCTGTTTCTCTCTGTCTTTACTGGGCACGTTCCCTGTATCAGGCACTAACACATCAA
GGACGAGGTTCTGTCCCATCAGCTCTGTGGGAGAAAGCATAGAAGGAATGATTGTGCAGTAGAGTGTGCACTACAGTC
CATGCCTATATGGAGCCTGAACAAAGGCTTTTTATAGCTCGAGTACACTTCACAGAGGAGGTTGGGATGGAGCCAGAA
TAGAAAGACAAGGAGCCAAAGAAGGGATGCCTTGGGACATTTCAGAGACTCAGGGTGATTCAGAATGATTGACAAGG
CTCTCATGGTCCATGAAGAGACAAGAGGTGTGGCACACTGTGCCTAAGAGCTCAGTCTATACACAGTGAAGACTGTGC
ACTAAAGTTAAGAAAGCCATTTTTAAGATCATCCTAATGACCCACACTAGACAGCATATCTGGGGAAGGAGGAGGAAA
TTTTTTCTTTCAAGCATTGGTTCCAAAATTTACAAATACTCCTGCATTTTCCAATCATGGAACAGTTAAAAGGTGAGATT
TGAGCAAGATGATATAGTTTTAAGTTTGGGCTTAGAAAACTTACTTTACTTGTCTGAGTCTGGCCTCTGGTCATTTGTGA
AACTTGAGGTAGAAGGTGCCAACCTTGTGAAAATTTCACTAAAGTCAATGGATATGATGCATAGAAGGTGTTCAACCT
AGGCCCTGTGCACAGCACTCACACATTCCCTCCAGTCATGTGTGCATGCCTGCATTCTTGCATACATGCATTCATGTGTC
TGTGTGCACATGTGTGTGTGTGCATGCATGTGTGTGAATGTGTGTACTCTTGAATGTGTATGTGTGTGCTTGCATGTGAA
TGTGTATGTTTGCATGTTCGTGTGTATATGTGTGTGCATGCATGTGTGTGCATGTGTGTATGCTTGAATGTGTATTGTGT
GCTTGCATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCATGTATGTGGAGTAGAATGTGCATGTCACTGGTCCCTC
TGAAGCTGAGCTAATGCCATGTAGCATGACCATAAACATTTAATATGCAGGCCTTCTACAGCCCAGGCCTCTGCCAGGG
AACCAGAGCCAGCAACCTAACTTGGCAGCAGAGAGAAAAGCTAACTGTACTTTTACTAAGTTTCACCAAATTTGTCAA
AGCTTTGTCTTATCTTTTCTTGGATACTTAACAAACTAAGGGCAAGGAAGGACAAGGAGAAAACAAGGAATGAGCAAT
CAGGAAACCAAACTGCCCGTGACTCTGGCACCAGCCCACGTGGCTGCTTGTAAACTTTAGGGACAGGGGACAGAGATT
AGGACAGTGAAGCATGCATGTGTCAGGAGGCTTAGAACAGACTCTCTAGCCCACAGTGCCTCCCATTCAGTTGGAGAA
TATGCCTGAATGCCCTATGCATCAGCCCCAAATCTCTCTTCCTCACAAGGTAGGAAACCAGGGATCAAGCCAAATGCCC



   

AAAGATATATAAACATCGACTCCAACATCTCATTTAGAACAACACACATGGGAACAAGTAATTTTCTCCTCAATGAAGA
ATCTGCATTTTTCCATGACAGCAATCTGTCAGATCTTATTGCAATATGAAACTTGAGTCTAGCCAAGCCAGGACCAGCT
GCCACTTGCAAATACTAACACAGTAACTTAAGATTAAGTTGGCTTTGTGTCCTTTTACCATACAGTGACTGACATTGTCC
AGACAGAGCACATCATGCCTGCTAATGTCATCGTGTCCTAAAGTAATGCTGGTTCATTTCTAAGTGAGTAGTAACTGAG
TTTAATGTCTTCATTCTAGTAGAGTCCATTTTTCTCAAGGAAATATTGACACTGCTTTGGTTTTCCAGAGTAAAAATGGC
TCTGCTATAGAAGGAGGTTGGGTGGAGTACTATGCTTTTCAAACCTTCTCTGCTATCTCCCAAGGGCTCTTGCTTTCTTA
CTCTGTAATGGCAATTGGTAGAGTTAGGTCTTCCAGCCATGTTGAGGTTATGGCACAGTGTGCCTGGAAAAGTTAGACA
TCAAGTGCTCAGTTTCAGACTCTGTCTTCTGCAGAGGAATTTTAATTCAGCAACCTGGCTGCTCTGACAAGCGATCACAT
CCAAAACTTTCTAAGTCGGTGTGATCTGGCTGAAATGACACACCTATAATCACTCTGGCTTGAATATAGATATGCCCTT
AGTAAACACCTTTAATTCTAATCAATGAAGGTAAAAATGAGTTTGTAGAAGGAAGCAGCCATATTTGGAAGTAGCACC
TAATTTGGGGATGGCAAAGTGAAAAATCAGAGAAAGATTTTGATAGAACGAGTCAGCAACAGGATATGCCCAACTCTC
ATGAGAGCAGAACAGGAAAGAGGGGCTACTTAAGAGAGCAGTACAGAAGGAGAGGGAGAGAGAGAGAGATAGACAG
AGAGAGAAAGACAAAGACAGAGAGACAGAGACAGACAGACACACAGACACACATACAGAGGGAGGGAGGGAGGGA
GGGAGGGAGGGAGAGAGAGAGAGAGAGAGACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAAAGAGAGAGAAAGGCAGTTTTACCATGAGGATTTTACAGAGACAGGTTGCAGGTAAAGACATGGTGAGCCA
AAAAATGAGAACTAGCTAGAAGATTAGGACAGATTGCCAGAGTTAATTTGAAGCCAAGCATAGCAATTCAGTCAGAAG
CCAAGAGAAGCCAGTTTGAATCAGTCAGGTTAAAGAGATGTTTGGCCCAGAACAGCAGAGTTGACCCAGACAGACAGT
TCAGAAAAAGCTAGAAGGGGTGAGTTTATTCAGGAGTAAGTCTCCAAGATGACAATTATAGATGATGAGTAAAAGAGA
CATTTACAGTCTTCGGAGACACGGCCTGTTCTTGCTCATAGATTTCAAAGGTGGATCATGTGACTCCCCCGTCTATAACT
GTTCCTTTGTTTGCAGATGAGAGGTTATGCTCACTCTCTAGCCCTGATTCTTTTCTTAAAATGCTCTGAAATTATGCACTC
CTAGCTGTTACACTCTGTCAGTTTGGTGTGCCCATTATACAAGTCATTATCCATATGAAAAAACCAGAAAACATAAGTC
ATAGAGGATCTGAATAGTGAAGCTTTAGCCCCCAACTGTGATAATCCTTAGAGACAGGGATTTGGGAGCTAATTACAGT
TATAGGTAGTTATGAGAGAGTGGGATCCTACTGATGGGATTAGTGCTCTTTCAAAAGACATTGGAGCACTCAAGAAGA
TGAAGCATGTGGTCCACAAGTTCAAGATTGGCCTGGGCTACAACGTGAGACTAAATCTCAAAAAGAAAATAAAAGATA
AGGAAAAAGGAGAAGGGAGAATGGAATACTAGCTATGCCTACTCTGCTCCCCACCCAAATTCCTAGAGGAAGGACGTA
GGAGAGCATGGAGAATTGATAGCCATCTGTGAGTCGGGAAGAATCCTTACCAGAACCTGAATGCCTAGAACAGTGATG
CTGGGCTTCCCACCTTCTATAACTGAGGTACATTGCTTTAAGCATCTAGTCTGTAGTATTTAGTTATAGCCACCACCCCA
CCTCATACCCCAGAAAACATATGTAGGGGCATTCTCTAAGATAGTCATAGTAAGTCTGTGAAGGCTGTCTTTATGCTAG
AAGAGGGTCTTGAGGTGCAGGCAATCAAATACAGCGAAGCTGGGGTTCTTAATACCTTATCTAAGTGATGGTAACCAA
CATTGTCAGACAATTTCATGCATTGTTGCTTGGTTAGAAATAGAAATTGTCTGACCTGGACTATAAAGTGCTGTAAATA
GGTACACAGAAGGTACTATAGGAACTAAATGGCCACCTCCAGTCCTCTTTAGAAGCAGGATGGGAGAAGAAAAGTAAA
TTAGTAAGAATGGCAGAAGAAAGTGGAAGTCTCCAGCAATAAATCAGCTCCTGGAGCAGTCCTTTTTAGACCTATAAC
AGTATAATAGAACAGCACTTGGCTCTGCGTGATATAACAATGCATTTGAGGCAAGTACATCTAACATTCAGCCTAGCCT
CTCATCAATGCTTTTAAAATCCAAACCCACTGGAGCGATGGCACAGCCATTAAGAGCACTGATTGCTCTCCTGGAGGAC
CTGGGTTCAAATCCCAGCAACCACATGGTGGCTCACTGTCATCTGTAATGAAATCTGATGCCTTTTTCTGGTGTATCTGA
AGACAACTACAGTGTACTTACATATAATAAATAAATAAATCTTTAAAAATATACAAATACATATTCTAAGCTTAAAGTA
GATTATGTAGCACATGTTCCATTAGCCCCTGTATCTGTCACTTGGCACCAAAGTGGCAAATTCTATCCTAATGCCTGGAA
TGACTCCCCTTGAGTCTTTCCTTCCCTTTCTCTGAGGGTACTGGCCCATGTTCTCTTCTTTCTGAACACTGCTTAAGGCCT
GGCCTTTACCTTTCTGCATCCTTGAGAGAAACTGTCCAGGAATGGAAGGTTAAGTAGTTGAAGTCCTAACAATACATGA
GTCATACGTATACATTATGGTGGAGAGACAGAGGGAAGCAAAGGTGTGGACCTCACACAATACTGGAAACTGTCCTGA
GGAAGCTGTAGGGGACACAGCTATAGGCAAATGGCATGTAGAATAGATGAGACAGATGTCAGGATAGTCAGGTCTTTA
TTTGTCTTTCTTTTTAAAATGGGTATGGCTGTTTTTTCTGCATGTATGTCTATGCACCACATGTGTGGGGTGCCTGTGGAG
TTCAGAAGACAGCATCAGATCCCCTGGAAATTGAACTTACAGGCAGATAGTTGTGAGCTGCCACCTGTGTCCTCTGGAA
GAGCAGTCGGTGCTCTTAACTGCTGAGCCATAGTTCCAGCCCCTCAGGGAGGAAGGTGTCAGTCATTTGACTTTTCCTT
CCTTCTTTGCTGCCTGCCTTCTACAAGTACTTGTTTGCTATTTACTGTGATTCGGACACTGTCCTTGGAAAAAACAACAA
TGAAAAATACCATATCTTTGTACTGTCAATAAGCTTGCATTTTGGCACACATGAAAATTTGTTATTTCAAACACAGAGA
CAAGTATACAAAAAAAAAAAAAAAGGTGAAAATTAGGTCAGTTCCTCAGAAAGTTAAGCAGGTTACCCTGTAACCCAG
CAATGACACTCTTGGACAGATACCCAAGGGAACAAAGCAGGGAGACAGCAGATATGTATGCACCCATGTCCATGGTAG
TAGTCTTCCCAGTAGACCAAAGACAGAAGCAGCTCAGATGTCCATTGTGATGAGCAGATAAACACAGGTGGGATAGAT
AGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATTAGGTAGACAAAGAGAT
GATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGTATATTAGACAGACAG
ATAGTGAACAATATATGGGTCATTCTAACCAATGCTATTATTGCACATGTGAGATTTGAAGAGTTTAGGCCGCGTGAAA
TAAACACATTATAAAGGATCAAGTTTACGTGACTCACCTTCCATGGGGCCCCTAGACAGTCAGTTTCCCAGAGAGCACA
GAGTGGCCCTTTGTGCACAGAGTGAGGGAAGAGGTGCTGCTTAATGAGAGTGTGAGCCTGAAAGAATGAAAAGGTTGT
AGAGATGGATGGTGACACCTCTGAGACAATGTTAATAAACTTAATGCCACTAAAATGCATGTGGCGACTGTTGAGTGG
GTAAACATCAGCTGTGAAATAGCTACAGCGGTCTCATTTTCCCTCTGGAAACATGGACAAGGGTCTGGAGTGGGATGAT
CTTAATTAGAATTGTCTGAGAAGGGCTTCTGAGGAGAAGCTAATCACAGGGAGAGAAACATAAGATGACAGAGGAGTC
TCTGATTTTACTCTAAATACAACAGAATGCTTTTGAAGTGTTTTGATCGATCGAAAAATGAAGCCAGACTTGACGGCAC
ACGCCTTTAATCCCACTACCCAAGGAGGGGCCGGGGTAGAGGTAGGTAGCTCTCTTGAGTTCCAGGCCAGCCAGCGCT



   

ACATGAGTGTCTCAAACAAAAAGTAAAGAAAAGAAAATAACAACAAACACTGTAAATATTTGTAAAGATTTGTCACTT
AAAATATTTTCTTTGTTGTGTGTGAAAAAAAATCACACAGAGGGTTCTTCTGGGAGAAACCCAGAAGTCAGAATGTCAC
TTAAGAGGCTTCTGCTGTCACGTGACTAGTTAACTAGGGGAATGTAGAGAAGATGGTTATAAGAAGAGGGGCAGATTG
GGCTGTGGTTTAGGGAGTAACTAAAGGAGTTGATTTGGGGCGTGGAGGACAAAGGGTGGCATCTCTACTCTCAGCTGA
GAACTTGGCAAGCAGGAGGCCCCACATACTGAGATAGAAATGGTCAGAGGCAAAGCTGGCTGCAGGACAACGAATGG
TACAGAGGGGCGGAGTCAAGACACAGGTTACACAGTAAGAGGGAGGATGAGCCCAGTGTTTGCTGGGCCACCGATTCA
ATGATATCATTGGTTCAACAATTCATGAACAATAAAAGTGAACAGAGGCTAGGAACAAGGGACAGGAGATAAGGGAA
GAATTAATCCTAAACTTTACAAAATGTAAAGGCAAATATGACTCAGCAAAATCATGATTGTAAAAACACGGGGCTCGA
GTTTCAGTGATGTTCCCAAACCCCTGGTGAGGCTTTCTCACAAAACTCTTCCTCCTTCCACAGGAACTGTGCTTAGAAAG
TCACTGAGTCCGCCGTGTGCTCAAAGGCAGAAGAGGGGACAGGTTCTCCACAGCCCCTTGGGTTTTGAAGCAGGAGCA
GGACACTGAGGCTCCCCTGAGTCTATCCCACTCCTTCCAATCAGCAGGCACCAACCAAGCGTTCACATCCTTGCATCCC
CACTGTGCAGCTGAGATGAAATGGTACTCAGTCTGCAAGCATAGGCCTAGAGTTTCTGCAGATGGCCTCCCCCTCCAAG
GACAGCAGTTAAACCTGCAGGAACACAAGCTTGTTTTCTTCTGCCTGTTGCTGGTCTTGAGTTGACTGATCCAGTCATTG
CCCTTATGGAGCCTCAGGCTGGTTCCTACTGGGAATCACAAATCAAGGGGGACAATTAGTTAAAAAACAAAACAAAAC
AAAACAAAAACAAAAACAAAACAAACCAGACTTTAAAAGCCACTTTCACCATTCAGTGTCACCTACAGAGTGGAGAGA
AATGAGCAATACCTGGAACCACACTGTAAAACTGCTCTGCAATTACACACACACACATATATAATATACATAATGTATG
TATATATAGAACATTTGTGTATATAATATATATGTATATATAACATAAGTATATATGTAATATATGTGTATGTTTATATA
GTTTATGTATATGACTTATATGTGTATATATAACATAACTGTATACAATATATAATATATCATGTATATATAATGTGGTT
TACATGCAATTAACTGCATTTGTTGACTGTTTTTTCTCATAGGACTGAGGGTACAGGGTTCACCAACAGTCCCATTGCCT
GTCTCTCTCATGACAAAAAGTTCAGCACCTGTGGCCACCTGGACTACCTCTGCTCCACACACTGCTAGGGCCACCACCC
CTGTAGCCAGTGCCACTCACAACGCCTCAGTTCTCCGCACCACTGCCGCATCCCTGACATCTCAGCTCCCCACTGACCA
CAGAGAAGAAGCTGTCACCAGCCCACCTTTGAAGAGGGATGTCAACAGCACAGACTCCTCACCTGCCGGGTTCCCCTC
AACAAGCAGTGATGGCCACTTGGCACCCACACCTGAGGAACACAGTCTTGGAAGTCCTGAAGCAACTGTGCCAGCTAC
TGGGTCACAGTCACCCATGCTCCTGTCTTCTCAGGCTCCAACCTCAGCAACCACATCCCCCGCAACTTCCCTATCGGAGT
CTCTCTCTGCCTCCGTTACCTCTAGCCACAACTCTACGGTGGCCAACATCCAGCCCACAGAAGCTCCAATGGCACCTGC
GTCACCAACAGAAGAGCACAGCTCTAGTCACACACCCACTTCCCATGTCACAGCAGAGCCAGTGCCCAAGGAGAAATC
ACCCCAAGACACTGAACCTGGCAAAGTGATCTGTGAGTCTGAGACCACCACCCCCTTCCTGATCATGCAAGAAGTGGA
GAATGCCTTAAGTTCAGGTGAGTCCCTCTCCAGGTGAATTAGTGACCTTGGTTATGGGGAGATGGAGATCCTGTCCGTG
GGAAGCTGGTAGAATGTGCAGTAGCTAAGAGTGATGATTAGGCTCAGTAGCTGTAACAAGAATGCAAGTTCTCAGTCA
CTCATAGTTGACATTCTTCATAGTCGTTGGCCACTGTCTGATGTGTCTTTACAAAAGATCACAGGGGTGGTACTGAGGA
GAGATCATGGAGTGAGTAAAAGAATTGGGCCGAGGTCTGCTTTCCTAGGCTTTGCTTCTAACAACTTCCCAGCCCCCTC
TCAAAATGGTGAAGCAGGATCTTTCCCCCTTGGGTATCACAAAGCCAAACAGAAACCAAATGAGCATTGAAGGTTCAT
GTCTGTTCATGGCAGAGAACAAAGCAGGAGTCTAGGCTCAGAAATCAGTCTACCTTGTTTCAGGTGGGAATGCCATGC
ATACAGAGATTTAAAATAAAAAGAGTCTGATGAAGAGGAGGAATAGTCACAACTTTTCCTTTAAGAGGGGAAGATTCC
ACTTTTCCTCCTTTTACGGCGAGAGATAAACATCTTTTAATGAAAATAAGCAAGTGCTCTGAATAGAAATAGTACCAGA
GAGAGGGCGGAAAGAGAAAGCTAAAATTAGCCAAGCAGTGACTTCTATTGGAAGAGCCTGTAGGCCAGTCAGGCAAG
TAATTCCTGAGAACTATGATTGGTAGACACAGTCTACTAGCAATAAATAAATATGTCTATCAAATCTATATTATTTATGT
TCTAAATATGAGTATAATATTTATATATAATATAACATATTATATATTATAATACAGATATTATAGACTATTATATAACA
TATAGATATATAAATATGTATATATTATATAATAAAAATAACATATTTATTATATTTACTATTGATGTAATAAAATACAT
TGCATATGTATATAATATGTATATAAAATAACATTGTATATATTAATATATGTAATGTATGTATACATATTATGTATAAT
ATATTATATCTATACATGTAATCTTATTTCAAAAGGCTGGGGCATATCAGTGAGGGGAGCAAGAATGAAAGAAACATT
CCAGTTGGAATGAAGGAGCCTACTACAGAGCCCTGACTGGGGTACAGGAGGCATACTGGGGGTCAGGCCTGAGACAG
AAAAGAGCTGAAACCAGAACTTACTAAGCCCTATGAAAAGACCACCTCCATGACAGAAGAGCCTCTCCCTTGAGTGCA
ACACTCTCCTCTGCTAAACAGCCTCCCATCCTACCTGTGGCCAGAAACCAGGACAAGTGGAGCCTGCCGTACAGTGAA
GAGTCAGGTGGCGACGGGTGGAGGGCAGGCCTGCAGCGGGGTGGGGAATCTGTATCTCCTTGGCACTCTGTTCGCGAC
TCTAGGTCAGCTAAAGCAGAGTGGGTTTCGTGAAATCCATCTCTCATAGAGGGATCATCTACATTCATGCCTGTGGGCG
TGGTCCTGTCCACCTTTCCCTTTGGGCCCTTAACACCGTTGCCTGCATGTTCTCTTCCCTTTATCCCTCCAGAATTCCATA
GATGTGACAGGTTAACACGCCAGAATACAAAGCCTGTACTCGGCGAAAACTACTCTACATGATCTGATACATCTACTTC
TTTCTAAGATTCCCTAATTTTTACTGGAACTTTCAGGAATGTTCTGGTATTTTGGCTTGATCTTTAGATCACATATCTTCT
CTTTAACCCAGCAGGGCCAAAGGATCAAGATTAGTGGCACAGTTGGGTCATGGTCCTTTGTGATTCAAGAGAATGTGTG
CACACAGGAACTATTGAATGAAGGGAAGCTTGAAAGATGGGGGAGAAGAAGGAGTGGCAGGAGAGCGAGATGATCA
AGTCCAGGCCAAGGTACCTCTGTGCATAGAACTCAGAGGATTTGTCCCCTACGATCTCTCTCATACAACATACTGTGCA
TCCACCAGGACACACTGTCTGAAACTAAAGCAGAGAGGAAGAACACAAGTGACTCTTAATTCTGCTCCCAGCTTCTAA
CCTAAGAACAAACCAAGATGGCTGGGGTGAGCACGGGGGCAGTGAGATTCAGTCTGTTCACTGCATACGTGAAGAGTC
TGGAGGAGGGATGCACCTTGCTGAAGGTCACGTATCTCTCTCAGGAGCAGAGCTGAGCTGGGCCCAGAATGATCTGGC
TTTTTGTCATCCCAGCATTGCTGTAGCACACCATCAGCCCTAGGGTCTCCTGCATTTCTGCTTCCAGGTACAGGGTTGCT
CTTTTTGAGAGATTATATGCTGCCTTTAGATATGCCAGGGATGGGCCACACTTTGTATGACAGTCAGTCCTGTTCTGAAA
TATGCTATTACACAGCATATGTCTATGAATCCTTCTGTTCAACAAACACCTAGACCCAGGCCATGGATTAATTCTTAAA
GTAAATGTTTTATGAGTTCAGAGACTGTTGGATACTCCCTGGTAAAGGGAACTGGGAGCTGCAGGGAATAAAGGGGGT



   

CTGAGTAAATAGGTCTGGGAGGGGTGTACCCAGGTGAGGGTCCAGAAGTACTACAGGAGAGGTTGAGAATCCACAAG
ATCTCAGTGAGGACACCAGTGCCTTCCTTGCCACCAGCTCCTTTGGCTAATTCTCAGGCCTGGGATGACCTAACCACGG
CCCAGCTGTGCACCTTGGTGGCTGTGGTCAGTGCCCTCATCTCTAAGGCACTGTCTTTGCTTCAGCTCCCCCCCACCCTT
CTACTTGTTCTGTCAGTGCCTCCCTCCCTCCCTCACCTCTCACAGACCACCAGCACTCCAAAGCCAGCTGGCCCTTTCTT
CTCCTGCTGTTCCAATCCCTCTCCTTACCCCCTTCTCACATCCTGATAATGCTGAGACACACAGCCCCTGTTCTGTTTTAT
AGAACTGAACATAAATCTAATCCTGCTGTCAGCCAATTGGAGATCTCCCCGAGGGCAACCCGTGAGCTTCTTGCACTGC
AGATGTTTGAGAGATTGTTAATTTCCGCAGCCTGCGATCTGCTCCTCCCTCAGACATGCCCTCTCTTCTTCTGAGTTCTC
AGGCCAGAACTCTGGGGCTTCTTTCTCCCGTGCTGTGCTCCACATCCAGGCAATCCAAACATCAGGCCTGGTCCCTTCTT
GCCTCTCCCTCTCCCTCTCAGGTTGCTACAGTATTGCTAAAAAGTGACCTGAACACCCATCACATCCTGTCAGAGAGCC
TCTTTTAGCATTGGAGTGTTGAATCTTTTGGGTTGTGTTGTCCCCATTGGCTCATTCCTAATGACTGACATTTATCTAGTC
AAATGAGGACCTCAGAATCAAACACTTCTTAGACTTGCCCTTTTCTGTGCAGGGATATAAGCTGAGGCTTCCGTCAGCC
TTCATCTTTAACGCTGATGATATCATAAATGAAAAGACAATCTTGTTAGACTGGTCCTTATACTTCCAATACAATAGCCA
GTATCCAAATGGGCTACTAAGCCCTAGAACTGTGGCTGCTCCCAGCAGAACCTGTAGTTGGAAAAGCATTTGCTGTGTT
TCAAAGATCCAGTGCAAAAGAGAACAGGAAACAAAATAATTTTATATTGTTTGCAGGCTGGGGTGGTAATGTTTTGGA
TTTATCCAGTTAATTTAAAATGATTACTTAACAGAAAAATGAAGCCACCGCAGCTCCAAGCATGGCGCTGTGACTCTGA
TGGACTAATTGGTTCCCCTCTGAATCAGAACAAAGAGGCCAGGGTTCCGGTCATGTCCACAAAGTTCAGCATGTCCTGA
ACTTGCACAGGCTCTCTGCTCTCATTTTCTTATACCCTCGAGCTCCGTGGCAACTTTCTTATTAGAACTCAGAGAACTCA
GAGAATCCTCCTGCCTCAGGGCCTTTGCACTCACTGTTCCCCCTGCCAGAAACAGCCACCCTCCCTCTTTTTAACGATCA
GTCCTGTTCCTTGTCTGGACTCTGTCATCCCATCAGCAGACCTCTGCTCTGCTAAGTGGAATGATAACGGCCATTAATGT
GGATCTCTTTCCCACGCTTCACTTGTCTTGTTATTGCCTGTCATTTTCTGACCGCATCTCCTTTATCGGGAGACTGCCTGC
TTTTTTGTTAGGCTAAAGGAAGAAACTTGATTGCAGAGAATGAAGAGGTTGCATTTCCAGCCCTCTGATGTGACAGACT
CTTAGCATCATTGGTTGAATAAATAAAAATAATCAGCCAGCACCAGAGACGTTGCTGCATTTATTGAGACCTGTTTTAT
CAATAAGATGGAATAAGGGAATCATCTGTAGGATGGGACTATTATAAGCTTTAGGTAACACAATTCACTTGGCTGTTGG
ACGGTGTCCCAAACAATGGCTTTGATCGGTATGTCACTACTATTTATTAGTATCATTATTGCTATTATTACCTTTTTGATG
TTGTAACTGTCATCATCTTTATTAACATATTTGCCATAATGAAGGATGCCCACAATCTTCAACAAGCATTTATTAAGCTA
GGTATCTGGCTCTATACTAGGGATACATGTAGCTGTGAATGATATTCATTTATTTCAGGAAATTTACAGTGCAGCATGT
GTATGACTTAGGAAGTAATAGAGTCCCAAGCTGTCTACATGGGTACATCCTAAATGACAGAGGGAGGAACCTCAGGGT
GGATGCCTGAGGACCTAGGTCATGAGATAAGGTTGTTGGCTGTACCTAGTAGTCTACTGGTAGTCACTGACGGGGAAA
ATAGTCTAAGGGTTATATTTAAATAGTATTATTCATCAGCAGGAGAAATGTACATGTTAAGTTGTAAGCAGTTGAGGAT
CAAAAAACTATACCAGCTCATACCTGGTTTCTGGTTGCTCATCATCAGTGATAGATAGATCATGTTATTTAACTAGTCTC
CTGTTAGTGTTCTTCACTAGTAACTGAATACAGGAAAGACTATCTGCACACTGTGATGCTTGTCATACTATGACAATTGT
TACTGCACTGATCCAATGCCTAAGAAATGAGATCCTTGTTCGTGAGATGCTTGTTGGAGATCGGGCATCACCGTCACAG
TCACAGGCTCCCCTCAGTCCTCAGAATACACCAGTGAGGCAGGATCTAAAGGTGAAAATTATATACACAGGGTCTGAC
TTCCTCAAGTCCTCACATGTGTGACAGGGCCATGGTTCAAACTCCGTTCCTGAGACTGGTCTTAAGTTTCCTGCCACTGA
ACCCATCCAGTCTGACAGAATGGAGACAGAGAGTCAGGAGAGCTAGCCAGCACATTTGAATGAGTTACAGGAGATAAT
GTCTGATCCCACCACCTGGGTCACCAGTGGGAGGAGGAGCAGGTGGCGTTGGCAGCCATCGAAAGTCAGCTGCACAGA
AGACAAATGTTCTGATTTGCAGCTTTTGTGTAGCTAGTTAAGGAAGAAAAGGCAACATGTGTTAAACTGGGGCCATTCT
GTGTTAATAGCCCAGAGCTTATCGTGTGTGCACACTATGACATGCTTTTCATGCTCTGAGCAAACTCAGTGCAATGCAC
ATCTGGACCGAGGCAAGTGTGGGAGGGAGGGGCTGAGATGAAACCGAGTTATACTCCCACCATCTCCAGGCGTCTGTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCACGGTTGCATTCAGACTGCTTGGT
GCTATGTAGACTCCACATGTTC 
 
Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGA
ATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGT
GTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTC
TTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTC
CTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGT
GCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGA
TAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATT
GTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCC
GAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACA
ACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAAT
AGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGG
CACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGC
AGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGA
GAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTT
GATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTG



   

AATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTA
TCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATC
AGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCG
AGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGG
CGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTG
GAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGC
CTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGC
GTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGA
AGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGG
CCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGG
CTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTG
GGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGC
AGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGC
CCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGA
ATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAG
GGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGC
GGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAG
CGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAAT
ACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAG
TGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAAC
TCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGT
GGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGG
ATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGA
TAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGC
GACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCA
GTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTT
ATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACA
CCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCG
CAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGT
ACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACT
TCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAG
GCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATT
CCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCC
GTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTAC
TTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGG
TATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTG
TTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGA
TCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGA
GCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACC
CCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATA
TTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTG
CACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATG
CCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAA
AGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAA
CATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGG
CTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGAT
GCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACC
GCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCT
TTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAAT
AAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGG
CCAGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
GATCATGTGACTCCCCCGTCTATAACTGTTCCTTTGTTTGCAGATGAGAGGTTATGCTCACTCTCTAGCCCTGATTCTTTT
CTTAAAATGCTCTGAAATTATGCACTCCTAGCTGTTACACTCTGTCAGTTTGGTGTGCCCATTATACAAGTCATTATCCA
TATGAAAAAACCAGAAAACATAAGTCATAGAGGATCTGAATAGTGAAGCTTTAGCCCCCAACTGTGATAATCCTTAGA



   

GACAGGGATTTGGGAGCTAATTACAGTTATAGGTAGTTATGAGAGAGTGGGATCCTACTGATGGGATTAGTGCTCTTTC
AAAAGACATTGGAGCACTCAAGAAGATGAAGCATGTGGTCCACAAGTTCAAGATTGGCCTGGGCTACAACGTGAGACT
AAATCTCAAAAAGAAAATAAAAGATAAGGAAAAAGGAGAAGGGAGAATGGAATACTAGCTATGCCTACTCTGCTCCC
CACCCAAATTCCTAGAGGAAGGACGTAGGAGAGCATGGAGAATTGATAGCCATCTGTGAGTCGGGAAGAATCCTTACC
AGAACCTGAATGCCTAGAACAGTGATGCTGGGCTTCCCACCTTCTATAACTGAGGTACATTGCTTTAAGCATCTAGTCT
GTAGTATTTAGTTATAGCCACCACCCCACCTCATACCCCAGAAAACATATGTAGGGGCATTCTCTAAGATAGTCATAGT
AAGTCTGTGAAGGCTGTCTTTATGCTAGAAGAGGGTCTTGAGGTGCAGGCAATCAAATACAGCGAAGCTGGGGTTCTT
AATACCTTATCTAAGTGATGGTAACCAACATTGTCAGACAATTTCATGCATTGTTGCTTGGTTAGAAATAGAAATTGTCT
GACCTGGACTATAAAGTGCTGTAAATAGGTACACAGAAGGTACTATAGGAACTAAATGGCCACCTCCAGTCCTCTTTAG
AAGCAGGATGGGAGAAGAAAAGTAAATTAGTAAGAATGGCAGAAGAAAGTGGAAGTCTCCAGCAATAAATCAGCTCC
TGGAGCAGTCCTTTTTAGACCTATAACAGTATAATAGAACAGCACTTGGCTCTGCGTGATATAACAATGCATTTGAGGC
AAGTACATCTAACATTCAGCCTAGCCTCTCATCAATGCTTTTAAAATCCAAACCCACTGGAGCGATGGCACAGCCATTA
AGAGCACTGATTGCTCTCCTGGAGGACCTGGGTTCAAATCCCAGCAACCACATGGTGGCTCACTGTCATCTGTAATGAA
ATCTGATGCCTTTTTCTGGTGTATCTGAAGACAACTACAGTGTACTTACATATAATAAATAAATAAATCTTTAAAAATAT
ACAAATACATATTCTAAGCTTAAAGTAGATTATGTAGCACATGTTCCATTAGCCCCTGTATCTGTCACTTGGCACCAAA
GTGGCAAATTCTATCCTAATGCCTGGAATGACTCCCCTTGAGTCTTTCCTTCCCTTTCTCTGAGGGTACTGGCCCATGTT
CTCTTCTTTCTGAACACTGCTTAAGGCCTGGCCTTTACCTTTCTGCATCCTTGAGAGAAACTGTCCAGGAATGGAAGGTT
AAGTAGTTGAAGTCCTAACAATACATGAGTCATACGTATACATTATGGTGGAGAGACAGAGGGAAGCAAAGGTGTGGA
CCTCACACAATACTGGAAACTGTCCTGAGGAAGCTGTAGGGGACACAGCTATAGGCAAATGGCATGTAGAATAGATGA
GACAGATGTCAGGATAGTCAGGTCTTTATTTGTCTTTCTTTTTAAAATGGGTATGGCTGTTTTTTCTGCATGTATGTCTAT
GCACCACATGTGTGGGGTGCCTGTGGAGTTCAGAAGACAGCATCAGATCCCCTGGAAATTGAACTTACAGGCAGATAG
TTGTGAGCTGCCACCTGTGTCCTCTGGAAGAGCAGTCGGTGCTCTTAACTGCTGAGCCATAGTTCCAGCCCCTCAGGGA
GGAAGGTGTCAGTCATTTGACTTTTCCTTCCTTCTTTGCTGCCTGCCTTCTACAAGTACTTGTTTGCTATTTACTGTGATT
CGGACACTGTCCTTGGAAAAAACAACAATGAAAAATACCATATCTTTGTACTGTCAATAAGCTTGCATTTTGGCACACA
TGAAAATTTGTTATTTCAAACACAGAGACAAGTATACAAAAAAAAAAAAAAAGGTGAAAATTAGGTCAGTTCCTCAGA
AAGTTAAGCAGGTTACCCTGTAACCCAGCAATGACACTCTTGGACAGATACCCAAGGGAACAAAGCAGGGAGACAGC
AGATATGTATGCACCCATGTCCATGGTAGTAGTCTTCCCAGTAGACCAAAGACAGAAGCAGCTCAGATGTCCATTGTGA
TGAGCAGATAAACACAGGTGGGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATA
GATAGATAGATTAGGTAGACAAAGAGATGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAG
ATAGATAGATAGTATATTAGACAGACAGATAGTGAACAATATATGGGTCATTCTAACCAATGCTATTATTGCACATGTG
AGATTTGAAGAGTTTAGGCCGCGTGAAATAAACACATTATAAAGGATCAAGTTTACGTGACTCACCTTCCATGGGGCCC
CTAGACAGTCAGTTTCCCAGAGAGCACAGAGTGGCCCTTTGTGCACAGAGTGAGGGAAGAGGTGCTGCTTAATGAGAG
TGTGAGCCTGAAAGAATGAAAAGGTTGTAGAGATGGATGGTGACACCTCTGAGACAATGTTAATAAACTTAATGCCAC
TAAAATGCATGTGGCGACTGTTGAGTGGGTAAACATCAGCTGTGAAATAGCTACAGCGGTCTCATTTTCCCTCTGGAAA
CATGGACAAGGGTCTGGAGTGGGATGATCTTAATTAGAATTGTCTGAGAAGGGCTTCTGAGGAGAAGCTAATCACAGG
GAGAGAAACATAAGATGACAGAGGAGTCTCTGATTTTACTCTAAATACAACAGAATGCTTTTGAAGTGTTTTGATCGAT
CGAAAAATGAAGCCAGACTTGACGGCACACGCCTTTAATCCCACTACCCAAGGAGGGGCCGGGGTAGAGGTAGGTAG
CTCTCTTGAGTTCCAGGCCAGCCAGCGCTACATGAGTGTCTCAAACAAAAAGTAAAGAAAAGAAAATAACAACAAACA
CTGTAAATATTTGTAAAGATTTGTCACTTAAAATATTTTCTTTGTTGTGTGTGAAAAAAAATCACACAGAGGGTTCTTCT
GGGAGAAACCCAGAAGTCAGAATGTCACTTAAGAGGCTTCTGCTGTCACGTGACTAGTTAACTAGGGGAATGTAGAGA
AGATGGTTATAAGAAGAGGGGCAGATTGGGCTGTGGTTTAGGGAGTAACTAAAGGAGTTGATTTGGGGCGTGGAGGAC
AAAGGGTGGCATCTCTACTCTCAGCTGAGAACTTGGCAAGCAGGAGGCCCCACATACTGAGATAGAAATGGTCAGAGG
CAAAGCTGGCTGCAGGACAACGAATGGTACAGAGGGGCGGAGTCAAGACACAGGTTACACAGTAAGAGGGAGGATGA
GCCCAGTGTTTGCTGGGCCACCGATTCAATGATATCATTGGTTCAACAATTCATGAACAATAAAAGTGAACAGAGGCTA
GGAACAAGGGACAGGAGATAAGGGAAGAATTAATCCTAAACTTTACAAAATGTAAAGGCAAATATGACTCAGCAAAA
TCATGATTGTAAAAACACGGGGCTCGAGTTTCAGTGATGTTCCCAAACCCCTGGTGAGGCTTTCTCACAAAACTCTTCC
TCCTTCCACAGGAACTGTGCTTAGAAAGTCACTGAGTCCGCCGTGTGCTCAAAGGCAGAAGAGGGGACAGGTTCTCCA
CAGCCCCTTGGGTTTTGAAGCAGGAGCAGGACACTGAGGCTCCCCTGAGTCTATCCCACTCCTTCCAATCAGCAGGCAC
CAACCAAGCGTTCACATCCTTGCATCCCCACTGTGCAGCTGAGATGAAATGGTACTCAGTCTGCAAGCATAGGCCTAGA
GTTTCTGCAGATGGCCTCCCCCTCCAAGGACAGCAGTTAAACCTGCAGGAACACAAGCTTGTTTTCTTCTGCCTGTTGCT
GGTCTTGAGTTGACTGATCCAGTCATTGCCCTTATGGAGCCTCAGGCTGGTTCCTACTGGGAATCACAAATCAAGGGGG
ACAATTAGTTAAAAAACAAAACAAAACAAAACAAAAACAAAAACAAAACAAACCAGACTTTAAAAGCCACTTTCACC
ATTCAGTGTCACCTACAGAGTGGAGAGAAATGAGCAATACCTGGAACCACACTGTAAAACTGCTCTGCAATTACACAC
ACACACATATATAATATACATAATGTATGTATATATAGAACATTTGTGTATATAATATATATGTATATATAACATAAGT
ATATATGTAATATATGTGTATGTTTATATAGTTTATGTATATGACTTATATGTGTATATATAACATAACTGTATACAATA
TATAATATATCATGTATATATAATGTGGTTTACATGCAATTAACTGCATTTGTTGACTGTTTTTTCTCATAGGACTGAGG
GTACAGGGTTCACCAACCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAG
ACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCG
CTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGA



   

AACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTC
GTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCC
CCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGC
CACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCC
CAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAA
AACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAA
GATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTT
CGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCG
CTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTC
GTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGC
CGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCA
GACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGAC
AGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCT
GGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAA
ACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAA
GTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCG
GCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGA
AAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCT
GATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCC
GTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAG
GATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGC
TGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGAC
CGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGT
GATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGAT
CCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGC
GTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGC
CCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTC
AGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCC
GTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGAC
CGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATC
GAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCG
CTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCG
GAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATC
AGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTG
ACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCAC
AGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACA
TTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCG
AAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCA
GGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAA
GTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGG
CTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAG
ACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACC
AGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGC
TGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGT
CAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGG
CAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTT
TATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCA
GCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTG
ACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATT
AAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATG
TTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACC
CAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCC
CAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCA
TTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGA
CAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTC
CGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGT
GCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCA
CCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCA
TTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTG



   

GACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTC
GTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCC
GGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGG
CTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTC
TTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGA
GGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGCAAGAAGTGGAGAATGCCTTAAGTTC
AGGTGAGTCCCTCTCCAGGTGAATTAGTGACCTTGGTTATGGGGAGATGGAGATCCTGTCCGTGGGAAGCTGGTAGAAT
GTGCAGTAGCTAAGAGTGATGATTAGGCTCAGTAGCTGTAACAAGAATGCAAGTTCTCAGTCACTCATAGTTGACATTC
TTCATAGTCGTTGGCCACTGTCTGATGTGTCTTTACAAAAGATCACAGGGGTGGTACTGAGGAGAGATCATGGAGTGAG
TAAAAGAATTGGGCCGAGGTCTGCTTTCCTAGGCTTTGCTTCTAACAACTTCCCAGCCCCCTCTCAAAATGGTGAAGCA
GGATCTTTCCCCCTTGGGTATCACAAAGCCAAACAGAAACCAAATGAGCATTGAAGGTTCATGTCTGTTCATGGCAGAG
AACAAAGCAGGAGTCTAGGCTCAGAAATCAGTCTACCTTGTTTCAGGTGGGAATGCCATGCATACAGAGATTTAAAAT
AAAAAGAGTCTGATGAAGAGGAGGAATAGTCACAACTTTTCCTTTAAGAGGGGAAGATTCCACTTTTCCTCCTTTTACG
GCGAGAGATAAACATCTTTTAATGAAAATAAGCAAGTGCTCTGAATAGAAATAGTACCAGAGAGAGGGCGGAAAGAG
AAAGCTAAAATTAGCCAAGCAGTGACTTCTATTGGAAGAGCCTGTAGGCCAGTCAGGCAAGTAATTCCTGAGAACTAT
GATTGGTAGACACAGTCTACTAGCAATAAATAAATATGTCTATCAAATCTATATTATTTATGTTCTAAATATGAGTATA
ATATTTATATATAATATAACATATTATATATTATAATACAGATATTATAGACTATTATATAACATATAGATATATAAATA
TGTATATATTATATAATAAAAATAACATATTTATTATATTTACTATTGATGTAATAAAATACATTGCATATGTATATAAT
ATGTATATAAAATAACATTGTATATATTAATATATGTAATGTATGTATACATATTATGTATAATATATTATATCTATACA
TGTAATCTTATTTCAAAAGGCTGGGGCATATCAGTGAGGGGAGCAAGAATGAAAGAAACATTCCAGTTGGAATGAAGG
AGCCTACTACAGAGCCCTGACTGGGGTACAGGAGGCATACTGGGGGTCAGGCCTGAGACAGAAAAGAGCTGAAACCA
GAACTTACTAAGCCCTATGAAAAGACCACCTCCATGACAGAAGAGCCTCTCCCTTGAGTGCAACACTCTCCTCTGCTAA
ACAGCCTCCCATCCTACCTGTGGCCAGAAACCAGGACAAGTGGAGCCTGCCGTACAGTGAAGAGTCAGGTGGCGACGG
GTGGAGGGCAGGCCTGCAGCGGGGTGGGGAATCTGTATCTCCTTGGCACTCTGTTCGCGACTCTAGGTCAGCTAAAGCA
GAGTGGGTTTCGTGAAATCCATCTCTCATAGAGGGATCATCTACATTCATGCCTGTGGGCGTGGTCCTGTCCACCTTTCC
CTTTGGGCCCTTAACACCGTTGCCTGCATGTTCTCTTCCCTTTATCCCTCCAGAATTCCATAGATGTGACAGGTTAACAC
GCCAGAATACAAAGCCTGTACTCGGCGAAAACTACTCTACATGATCTGATACATCTACTTCTTTCTAAGATTCCCTAATT
TTTACTGGAACTTTCAGGAATGTTCTGGTATTTTGGCTTGATCTTTAGATCACATATCTTCTCTTTAACCCAGCAGGGCC
AAAGGATCAAGATTAGTGGCACAGTTGGGTCATGGTCCTTTGTGATTCAAGAGAATGTGTGCACACAGGAACTATTGA
ATGAAGGGAAGCTTGAAAGATGGGGGAGAAGAAGGAGTGGCAGGAGAGCGAGATGATCAAGTCCAGGCCAAGGTAC
CTCTGTGCATAGAACTCAGAGGATTTGTCCCCTACGATCTCTCTCATACAACATACTGTGCATCCACCAGGACACACTG
TCTGAAACTAAAGCAGAGAGGAAGAACACAAGTGACTCTTAATTCTGCTCCCAGCTTCTAACCTAAGAACAAACCAAG
ATGGCTGGGGTGAGCACGGGGGCAGTGAGATTCAGTCTGTTCACTGCATACGTGAAGAGTCTGGAGGAGGGATGCACC
TTGCTGAAGGTCACGTATCTCTCTCAGGAGCAGAGCTGAGCTGGGCCCAGAATGATCTGGCTTTTTGTCATCCCAGCAT
TGCTGTAGCACACCATCAGCCCTAGGGTCTCCTGCATTTCTGCTTCCAGGTACAGGGTTGCTCTTTTTGAGAGATTATAT
GCTGCCTTTAGATATGCCAGGGATGGGCCACACTTTGTATGACAGTCAGTCCTGTTCTGAAATATGCTATTACACAGCA
TATGTCTATGAATCCTTCTGTTCAACAAACACCTAGACCCAGGCCATGGATTAATTCTTAAAGTAAATGTTTTATGAGTT
CAGAGACTGTTGGATACTCCCTGGTAAAGGGAACTGGGAGCTGCAGGGAATAAAGGGGGTCTGAGTAAATAGGTCTGG
GAGGGGTGTACCCAGGTGAGGGTCCAGAAGTACTACAGGAGAGGTTGAGAATCCACAAGATCTCAGTGAGGACACCA
GTGCCTTCCTTGCCACCAGCTCCTTTGGCTAATTCTCAGGCCTGGGATGACCTAACCACGGCCCAGCTGTGCACCTTGGT
GGCTGTGGTCAGTGCCCTCATCTCTAAGGCACTGTCTTTGCTTCAGCTCCCCCCCACCCTTCTACTTGTTCTGTCAGTGCC
TCCCTCCCTCCCTCACCTCTCACAGACCACCAGCACTCCAAAGCCAGCTGGCCCTTTCTTCTCCTGCTGTTCCAATCCCT
CTCCTTACCCCCTTCTCACATCCTGATAATGCTGAGACACACAGCCCCTGTTCTGTTTTATAGAACTGAACATAAATCTA
ATCCTGCTGTCAGCCAATTGGAGATCTCCCCGAGGGCAACCCGTGAGCTTCTTGCACTGCAGATGTTTGAGAGATTGTT
AATTTCCGCAGCCTGCGATCTGCTCCTCCCTCAGACATGCCCTCTCTTCTTCTGAGTTCTCAGGCCAGAACTCTGGGGCT
TCTTTCTCCCGTGCTGTGCTCCACATCCAGGCAATCCAAACATCAGGCCTGGTCCCTTCTTGCCTCTCCCTCTCCCTCTCA
GGTTGCTACAGTATTGCTAAAAAGTGACCTGAACACCCATCACATCCTGTCAGAGAGCCTCTTTTAGCATTGGAGTGTT
GAATCTTTTGGGTTGTGTTGTCCCCATTGGCTCATTCCTAATGACTGACATTTATCTAGTCAAATGAGGACCTCAGAATC
AAACACTTCTTAGACTTGCCCTTTTCTGTGCAGGGATATAAGCTGAGGCTTCCGTCAGCCTTCATCTTTAACGCTGATGA
TATCATAAATGAAAAGACAATCTTGTTAGACTGGTCCTTATACTTCCAATACAATAGCCAGTATCCAAATGGGCTACTA
AGCCCTAGAACTGTGGCTGCTCCCAGCAGAACCTGTAGTTGGAAAAGCATTTGCTGTGTTTCAAAGATCCAGTGCAAAA
GAGAACAGGAAACAAAATAATTTTATATTGTTTGCAGGCTGGGGTGGTAATGTTTTGGATTTATCCAGTTAATTTAAAA
TGATTACTTAACAGAAAAATGAAGCCACCGCAGCTCCAAGCATGGCGCTGTGACTCTGATGGACTAATTGGTTCCCCTC
TGAATCAGAACAAAGAGGCCAGGGTTCCGGTCATGTCCACAAAGTTCAGCATGTCCTGAACTTGCACAGGCTCTCTGCT
CTCATTTTCTTATACCCTCGAGCTCCGTGGCAACTTTCTTATTAGAACTCAGAGAACTCAGAGAATCCTCCTGCCTCAGG
GCCTTTGCACTCACTGTTCCCCCTGCCAGAAACAGCCACCCTCCCTCTTTTTAACGATCAGTCCTGTTCCTTGTCTGGAC
TCTGTCATCCCATCAGCAGACCTCTGCTCTGCTAAGTGGAATGATAACGGCCATTAATGTGGATCTCTTTCCCACGCTTC
ACTTGTCTTGTTATTGCCTGTCATTTTCTGACCGCATCTCCTTTATCGGGAGACTGCCTGCTTTTTTGTTAGGCTAAAGGA
AGAAACTTGATTGCAGAGAATGAAGAGGTTGCATTTCCAGCCCTCTGATGTGACAGACTCTTAGCATCATTGGTTGAAT



   

AAATAAAAATAATCAGCCAGCACCAGAGACGTTGCTGCATTTATTGAGACCTGTTTTATCAATAAGATGGAATAAGGG
AATCATCTGTAGGATGGGACTATTATAAGCTTTAGGTAACACAATTCACTTGGCTGTTGGACGGTGTCCCAAACAATGG
CTTTGATCGGTATGTCACTACTATTTATTAGTATCATTATTGCTATTATTACCTTTTTGATGTTGTAACTGTCATCATCTTT
ATTAACATATTTGCCATAATGAAGGATGCCCACAATCTTCAACAAGCATTTATTAAGCTAGGTATCTGGCTCTATACTA
GGGATACATGTAGCTGTGAATGATATTCATTTATTTCAGGAAATTTACAGTGCAGCATGTGTATGACTTAGGAAGTAAT
AGAGTCCCAAGCTGTCTACATGGGTACATCCTAAATGACAGAGGGAGGAACCTCAGGGTGGATGCCTGAGGACCTAGG
TCATGAGATAAGGTTGTTGGCTGTACCTAGTAGTCTACTGGTAGTCACTGACGGGGAAAATAGTCTAAGGGTTATATTT
AAATAGTATTATTCATCAGCAGGAGAAATGTACATGTTAAGTTGTAAGCAGTTGAGGATC 
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