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Genentech ID: UNQ170 Date of Submission:  5-20-04 

Lexicon Contract Name: DNA463 Mutation Type:   Standard Knock out  

LexVision Name: SEC297N1   Conditional  

Reference accessions:  
NM_011923, 
ENSMUST00000004208 

 

Is this gene X-linked? NO 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS-36_________     
     Target Vector  DNA __pKOS36TV____________     

   Targeted ES Cell DNA__2D5____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 10+19 20+21 

Restriction Enzyme for Genomic Digest: SpeI EcoRI 

Predicted Wild-type Band (kb): 9.3 10 

Predicted Mutant Band (kb): 7.9 6.8 

Probe Size: 340bp 303bp 

 
 
 
 
 
 

   



   

 
 
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: 2 5’ Primer Name: Neo3a 

3’ Primer Name: 5 3’ Primer Name: 9 

Predicted Wild-type Band (bp): 465 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 316 
 

 
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 
DNA463-10  5’ – CATACCAGCCTTGGCCAGTCCCC 
DNA463-19 5’ – GAGGTGTCTGAGGCTGGCTACAC 
DNA463-20 5’ – CTGTCTTAGTGGCTAGGTGTCTC 
DNA463-21 5’ – CAGTGTAGTATCTTGGTTACACTTC 
 
 
 
PCR Genotyping 
DNA463-2 5’ – CATTCTCTCTGACTCCAGGAGAG 
DNA463-5 5’ – GCCGCTTCTGCTTAAGCAGCTC 
DNA463-9 5’ – GAGCAATGCCATCCCTTGCTC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC  
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TGCAAGGACCATGAGGCCACTGTGTATGACCTACTGGTGGCTTGGACTGCTGGCCACGGTCGGAGCTGCTACAGGCCC
AGAGGCTGACGTTGAGGGCACAGAGGATGGTTCACAGAGAGAGTACATTTACCTCAACAGGTACAAGCGGGCAGGTG
AGTCCCCCGACAAGTGCACCTACACTTTCATTGTGCCCCAGCAGCGGGTCACAGGTGCCATTTGTGTCAACTCCAAGGA
GCCTGAGGTGCACCTGGAGAACCGTGTGCACAAGCAGGAGCTGGAGCTGCTCAACAATGAGCTGCTTAAGCAGAAGCG
GCAGATCGAGACGCTGCAGCAGCTGGTAGAGGTAGACGGAGGCATCGTGAGCGAGGTGAAGCTGCTGCGCAAGGAGA
GCCGCAACATGAACTCGAGAGTCACGCAGCTGTACATGCAACTTCTACATGAGATCATTCGAAAGCGAGACAATGCGC
TGGAGCTCTCCCAGCTGGAGAACAGGATCCTGAACCAGACAGCTGACATGCTGCAGCTGGCTAGCAAGTACAAGGACC
TGGAGCACAAGTTCCAGCACCTGGCTATGCTGGCACACAACCAATCAGAGGTCATTGCTCAGCTCGAAGAGCACTGCC
AACGCGTACCTGCAGCCAGGCCTATGCCCCAGCCACCCCCAGCAGCTCCACCTCGGGTCTACCAACCACCCACCTACAA
CCGCATCATCAACCAGATTTCCACCAATGAGATCCAGAGTGACCAGAATCTGAAGGTGCTGCCGCCCTCCTTGCCCACC
ATGCCTGCCCTTACCAGTCTCCCATCTTCCACTGATAAGCCATCAGGTAAGTCCT 
 
Genomic Locus: (the deleted sequence represents nt 8864-9699 -in the sequence below) 
 
TAAGAGCACTAGGATGAGATAGGCAGACTGTAAACAATTCTACAAACACCCAGCAGATGGCGCGAGTCATAAGAGAT
GGCCCTGGGAGCTGATACAGAAGTGGAAACTGAGGCTCCGGAACACAGTACCTCCCATGGCCTCTCCATCGGTGGCCC
ACAAAGGAGGAACCCCAGCTTTAAGCTGCCCCTCCAGCTCAGCTCACAGTCTGCTACAGCCATACAGTAGAAATCTCTG
TGAAGAACTAGATAGAGAAGTGAATCTTTCCTGTAAACTTACAGAAAACGCCGAAGAGGTTACTTAAGCTCGGGCAGC
TTGGAGTTTACGGTGGTAGATAGTACACATCAGAATCCTTATTTGGGGGAAGTTTCTGTGGCCAAGCTGTATCCTGCTC
CTAACAGGAGCAGGGAGTTGGGGGAGGGTGGGGGTGTTACAGCATCCGGTTCCATGTATACATTGCCATGAGACACAT
TCTGATCACAGGAATGCTGAGATGCTGGGTGTGGAGCCAGGCCTCTGACAATTGAGCCATTGTGCAGGTCCACTCCCTG
GTGAAACCAGCCTGTCTTGAGGCCAGCAGCCCTAGAGACTTGGCCTTGGTCACTCAGTTCTCACACAGGCAGATGGAG
ACCACCACAGAAATGCCCAGAAGGGACTCTTATCTTCAGCTCCCAAAGACTCCCAGGTTCCCGAAGGCCCAAGCCTTCC
AGGGATGGATCCTACTCCAGTCTCTGCTGTGGAAGGTTGGACTGCTGAATGACTCTCCAGCATCCACCCTGGACAGCAG
AGGAGACCTGCAGGGTGGATGAGTCCATGAGTAATGAGACAAACCTCAGGCACTTCCCCTCCCCCTAGATCCATCACTT
CTAGTCCCCATCCTGGTTGGGTCATGGGGCCCCTTAGTTGTCCTGAGTACTGCCACCTGAGTTAGGAATGCCTGCTGCTG
AGGGCCCCTGGAGCACAGAGCCCTCATCTCTTTTTTCCTGCTTTGTCTCTTACTAGTAGCCAGGAGAATAAGTAGAACA
AACGTAGTCCTTGGTGTCTAGTTGCCGAGGTGCTGCACTAGCAGCTGGGCGTGCTGAGGCGACTCTAAGAAGCGCACA
CTCTGGGGCAGCCAGCCAGTACAGTCTGAGCTCTGAGTGCTGGATGGACAGAACTGTTCTTGCAAGCTGGCGTAGAGA
GGAGACTTCTGCACAGAGAGGTGGCCTTAAGAGGTCACCTTAGAAAGGAAGACAGATACATACCAGATAGAATTGTGG
GAAAGGGCTCTCCAGGCAGAAAGCATGTGAAGGTAAGATGCATGTAAGAATGCTGACTTAATGCCATGTGAATGTTAT
TTAGTCCTGGAAGTGCATATGGAGTGAATTATAGCGTAGTGTATTGGCCTAGCACACCAAATGACCTGGGTTTAATTGC
CTAACACCCCCTAAAATGGGCACTGGCACACAGGGCCTGACATCTCAGCAGGAGGGTCAGGAGTCTCATGGGCATACC
AGCCTTGGCCAGTCCCCGGTCTACTTGGACTACACGAGACTCCGTCTCACACCCACCCAGATGCAGGGAGAAACTTAG
GAGCGTGTGGGTAAGAAAGCTAGCTTGAAGCCCACCCCTACCATCTGGCAGCCCTGGTCCTGGCCCTTGTCTTCATCCC
TTGGCTCCATTTGTTCATCTCTGAAATGGGGATGAATGTGAAGGAGGCATCTCTGTTGGCTGAGGCGACCTTCTGTGTC
AGCTACTCAGCTGGGCTCAGGAGAGACGCTCCGGGCAATGTCCAGGTTTTCCAGGAAGCTGCCTGGGGCAGTGGTGTG
TAGCCAGCCTCAGACACCTCCCACCCTGGCCCCCAATCCAGGGCTCCAGAGCACACTAGGCACCACAGAAAATGCAGC
AGCCAACTCAGAAGCTGGCCTCTCAATGGCTTCTCCAGACACTCCCTGCCTCTGCTCTGCATTCCGTGACTCCTGGCACA
GAGGGTTCCGTGTGTGGACTTTGGGGGAATCTCAAAATGGTTCCCTAATAATGCAGCAAGAAAGAGCAACAGCAGAAT
CCTCATCCCCCTGGCATGGGCACCCAGCTCCCCAGCCTAACCACATCCCCTATGATCTCACGGTGTGACCACAGTCCGC
CTCCACACAGTCAGCCTTCCCTGGAAGCCAACGGCTCACCCGTGGCATGTGCACGAGAGCCTGGGACTTCAGGCTTGCC
CCACCCCATCTCCATCACTCCTGCAAGCACAGTTGGAGGACGTGAACCTACTCTCTCTGCTTCTCTGGTCTGTGCCTCTG
CCCAAGTCACTCGCAACAGGGCCGACCCCAGAATGGAGCCCGACTGGTAGAGGGGAAGGCTAAGCCAGCGGGTGATG
GAAGGAAGGCTGCATGGAGAGGGACTTATATAAGGTCTGACGATTGCTAAGCTGAGAAGTGAGGAGGAGCTGGCTGC
AGCTCCCTGGGGGCCCTCATGGTCTCTCATGAGGGATGATTCACAGGATGCTGGGTTGAGAAGGGTGGCAGTTGGAGA
CTGGTTACTCCCACCCTGGCCTCCAGGCTTGGGGTGATTCATGGAGGACAAATGATACACAGTTCCTTCTCCAAGCTAC
CCAAGGTGAGTCTACCACCGTTTGTCTGCGATGCCCATTCTGGGGTCGCTCCACTCACAGGATGAAGAAGCTCTTTCTA
ACGTCCAACAAGACTCACCCTTGTACTGACTTGAAAGTCAAGTCTGCTCAACAGTAAGAAGCAACTGCATCCTGGCCAT
TAGACAAACAAACAAACAGGAGTCTTTATTCATAGTGGTGGAGAGGTGACCTTGGAGTGAGGGCATGGGGCTGGCACT
GATCATCAAATATGGTTCTGATGTTTACTCCAGGCGATCTGACACCTTGGAGCCTGGGCTTTCCTTGCTGCTCAGTTCAG
GTGTGATCTGCATCCTAGGTCAGGCATCAATACTGTGTTTCCCAAGTGCTAGTAATAATAATCACAGAGCACCCAGTAC
CTGGAGCCATCTATGCACAGAGATGTGAAGGCCAACAACACAGAGTGTAGGGGTACACATGTGCAACAAAGTAGACG
GCCAGTGCTCACACTCCTGCTGCCACATCCCCCACCTGATGGCTCTGTTTAGACACTTACTCTGCAGCAGGCTCCTTCCC
CATCCTGGTCAGCGGCAGGCTTAGAAACCACTGTGCAGGCATGCTGGGTCTTCCTGCAGCGTTTACAGTAATAACCATT
TGCCGCCGCTTAAGTTTTTGCTGGGCTCTCTGGTGTCCTGATCTTGGACTTGCCATCTCCATTCATGCTCTGATTCTTCAG
ACTCACTCAAGCACAGAAGCTGGAGGGGAGGGCTAGCCAAACGCACATGGGCCTTGTGGCCTTGGCAAAGGTTACTTT



   

TTAGGTCTCCAGCATGGCTGGGATGCCTCCTCAAGTTTGTGCTCGCAGCTGGCAGTGCAGTGCTAGCTGGGGTGGAGAA
GTGTACTCTTCCAGAAGAATACAACCTGCATTGACCAGAATAGCCCCCAAGAGCCAATTCTGCAGACCCCAAGACACC
CCTAGCCTCCTTCTGCCTAGAGGATCAGAAGGCTTGTCTTGGAGTTTCCTGTCACACTGCTTTCACAGCAGACCTACTTT
GGTGTTTCTAGTGTACCTCCTGCCTGGTTCTGCTACTTCGTAGTTCCATGACAACAACAAGTGATGGTCTTCAGTCTCAA
CAGTACCCCCCACATACACACAACATACCTTTAGCCTTGAGTGCACCTTGTGGTAACTAGATAGATATAATACGCTGAG
GATATACATGGCTCAGCAGGCAGAGTGCTTGGCTAGTTCTCATTAATCCTCAGCACTGCATAAATGGGGGTAATAATAC
AAGCCTCACACCCAGCACTGGGGAACTGGAGGCAGGGCTGATCCTCAGCTTCACAGGGAGTTGAGAGCTGGCCTGAGA
CACATGTGACCCTATTTAAGGAAAAGGGCAGGAATACTAGAAATACATAAGCCCACAAAGACCGTGAGTGTGAGAGCT
CACCACCAAAGTTCCTCAGCATTTCAGCAGTCAAACGGAGTAACTGCCCTGCTGTTACTTAGGATGCAGGTGTAGGCCG
CCAGCACCTGGCTACATGGCTGTCCTGAAGCCATGGGCCCTTCCCAATGGGCTGCTGGGAACATTCAGTAACATGGTAC
AGACAAAGTGCTTGCTTCCCAGAACTAACTGGCTGCAGCTATTTGTATTATCTGAACCTTTCTCGTCCATTCCCAATGTT
TGTGATAAGAACCCAGAAGCATATCCCAGGCCAGCAGCTTCTGCCACTGGGCAGGAGTCAGCTCTGTATTACCAAAAT
GATGCTTCATCCCATGAAGTAGCCCAATGCCCAGGCTACAGTGCTGTGATGGCCAGAGGGATGCAGACACGCAGTGTG
TGGCCCCATCACACAGGCCAAATGGGGACACTAAGACAGCCCATAGGAGGCTGGGTGAGACCCAAGCCCAGGGAGTC
CTCCCCATGTGCAAAGGCTGTCCTGCCACGTGGTTACTGCAGCCTTACAGTTAGAGAGAGGGAAGCCCGGCACAATGG
AAACTCCTCACCACACAATGTGGAAAAGCGATTCCGATCGGTGTTTTTATTTTAATTTCTAAGCCAAGGAAAACAGTTG
GGTTTGCTTTTCTTTGTTGGTCATGGGGAGAAAGCAAGGAGGGGCACTTTGCCTAGAGTTGAGCTAGTCTCCAGCCTAA
GACGGCTGGAATGCTGGGGGGTTACTTCTCTTGGGATGCAATTAGCTGAATAAATATCAAGAAAGCAAAAGTAAACAG
ACTCATTACTGCCCATTCAGAACTGCCAAACTAGCAGAGGATGGTTAGACTCCTTAGAGAAAACAAATGCTTGCTATGG
AGGCTGAGGGACGCACCAACCACGGCCCTGGTAAAGTCCCTTGGTGGTCTAGCTTGAACTTTACCTGCTGCATGTCATG
TCCACAGACAGCACACCCTGTCTGCCTGCATGCCAGGCGTCTCCCTTCCCTGGTCACTAACACTGCTGCTGACTTACTAG
AGTGAGGATGTCAGCCTCCACGGAGGACTCAGTTCCTTGCATTCCTTTCTGTAAGGCACCAGACTCCAAATTACCTCAC
CAAGCTCAGGCCCATGCAAATGGAACTGGAAGCCCAGATACTGCCAGGACACTTGGTAACTGCTGTGTCTTTCTGGGCT
TTCACATCCTCACCTTTAAGTCGCATACAACACAAATACTAGACTCTGACCTCAGAGGGATCAGAACGTGTGTGAGCAT
CACATGTCAAGTTTGGTTTGCTTTTTAGTCCAATGACAATCTATGTTCTTCCAGGAAAAGGGGTTCAGTGACCACGTCCC
CAGCCACCCACCGTGTGCCAGCACTGGGCAGCTGCCCAGGGTGAGAACTTGGTCAGAACTGAGCAGCTTTGTGACTGG
ACGTAGGTTCTCTATGAAGTGGGCCATTAGTGGCCTTTCCTCCAAGAGGGCAATGGCGTCCTACCCACAGCCATCATCT
CTGCTCCTCAGTAGTGCTTTGCTGGGCTTGCTATCATGTGGCCATCATAACAGTCTATCCTCATGTTTCTTTACCCAATGT
GCAATGGGGGTTGAACCACCTCATTCCACAAAGGAAGTGCTCAGACTTCAGGATCTCAAGTCCAAAGGCAAGAGCAGT
GAGGACCCACAGTTGAAAGGGGCAGAAGCCACCATAAACAGTACACCATACCTTCCAGGTGTGGATGCCCAAGAATGT
TTAGAAATCAAGTTTACTCTTTGGTGCCAAGTTGCCTCCATGGCATTCTGACAGTTTCTTGGCCACAGCACAGAGGTGTT
TGTCACCAAGTAGGCAGGTGAGCTGCCCACAGAAGGTGTGGCAGGAGGGCCAACCCTAGCCTGGAGCCCGCTTCTCCC
CACTCTTCTACAGTGGGGGCGTGACCATCAGCTCCCAAGGAACCAAAACTTTGGAAACCAGGCAAACATTGTCAAACC
ATCCTGTTTCCACTGAAGCCCCACCTCTCCACAGAGCTCTCCATTAAATACCCTCCCTGCCTGGCCCAGTAGGCCTTCTT
TGACTGTTAGCCCAAACATGGGCTCTGGACTTCAGTAGAAAACAGCCCAGCAGAGCCCCGTGGAGAACAGGCTCCGAT
CTGCAGTTACATTGGCTGGTCCACGGCACAGCCTGCAGCCAGGGATTCCCAGAAGAAGCTTCCTTGGGCTCCTGAGCCA
CAGCCACGTTCAGCAGATAAGAATGTTAAGTATAGCCGGGCGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGGAGG
CAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTACACAGAG
AAACCCTGTCTCAAAAAAACAAAACAAACAAACAAACAAACAAAAGAATGTTAAGTGCACACGTGACGCTGCTGGTG
GCTTTCAACTGCTAAGGGCCATCAGCACAGGGCTGAATTCCAGTTGTGCATCCTTTTAGCCTTGTGATCTTGAGAGTTGA
AGACTGAGTCCCAGTCCCCTGCTCTGTGATACGGGATTAAGAATATCTAGGTCTGGTGAGATGGGTCAGCGGGTAAGA
GTTCTTGCACCAAGCCTGACGATCTGAGCTTGATGCCTGAGACAGACATGATAGGAGAGAACTGACTCCTGCAGTTGTC
TTCTGACCTCTGCAAGTGTGTCTGGCGCTTGTGCTCCTACATATGCACATATGCACATATACATACACTGTAAAAGTTAA
GGAGCAGAGCAGCTGCCATCAAGGTCACTATAAGAACACAGAGAAGAAGCCCCAGTCAGGCATGTGGCGACACCCAA
TCCATGCATGCTATGGATGTTAACAGTGAATCTGACCCGTGACCTCAATCGCACAGGTTGATCACCTTGGTCCCACACG
GGCTCCTGGCTTGTTGCTTCTGTCTCCACAGCTCTCTCCACTGCACTGCAGCTGCTGCTGTCTTTTCACACATGCATCTCC
CACCCCCCACCACCACATATTGACCAAGTATCTCTATTTTGGGTCAGGCAGTAGACATTACAAATGGTACAGGGAACAA
AACTGACTCCCCGGAGGCGCTGACATTTGGGGGTAGGGACAGCACAAACCTGGTGACAAGGACTCTGAGGAAAGTAGT
GGTCACAATCTTAGGTTAGTTTCGGAGATGGGAGAGAGCATGTCACTGAGAAGGTGATCTTTGAGCAAAGACATGAAA
GAGAAAGGAAGTAAGCACCAAAGAAACAGGGGAGAGGCGGATAAAGAATGGAGTTCTTAGTACCTGGGAGCCTAAGG
GACAGCAGCTTCCCAAGTGGCTGCAAGAAGTGACTAAGCAGGGAAGGGACCAGAGATGAAATATGGGAGAGAACAGA
AGCTGGGCCAGGGAGGGCCCCAAGAGTCCTAGCCTTTCGCTTTAAGAAGCTGCTGGAGGGCTTGCATTGAAGAGCGAA
TCCAGACTCCACTGGACTTTATAAAGGATCTCTGGCTGTCAGGGGTCAGGGACAGGGTTGCAGGTTAGGGGGCAGCTG
CAATAATCGAGGCACACAGTGAAGGCAGGGAGTATAGGTGACAATGGGGAGTGGCTGAGGACAGCAGGGGCACTGGG
GAGCCCTTCTAAGCTATGGCTACCACACCTCTGTGGTGCATTAGAGGCAGGAGTTAGAGGCAGAACAGAGCTAAGGAG
CTGGGAATTACTTCAAGGGCTGTGTCCTGAGTGACTAGAACAGTTGCTATTTGCTAACACAGGGGAAAAAAAATCAGT
GGGGGTGGGGCAGGGGTGAGGGGTGGGGAAGAGCAGGCTGAGAGGGAGGGACAGGGAGGAAGAAGACCTCCCACAC
AGACCCCTGCAAACTGGGCAGAGGGCAGAGACTGATGGGGTCTGAGAACTGTGAGAGTGGGCAAGTCTCTGGAGGGC
TCTGCCAAAGAGAGAGGAAGACAAATAGAAGAGTAGCTGGAGAGAGGCCGTGAGCTCCAGAGAGACAATGGCAGGG



   

GTATAGGAAAACCAGACTGGGAAGACTGCTGGTGCCCTTCAGGGGCCTGGAGGAAGGACGCCACGCATCCTAATGTCC
CTCTTGGCCTATCTAGCTCATCCCTCAAGAGTCAGTACAAAGGTCACTTTCTCAGGGAAGTTGCTCCTGACCTCTCTATT
GGGTCAGGGCCTTGTCATAACCTTTCACGACACATGACTGTTCCTTCTTACAGTTCTTGGGAACTCTGGTGACATGGAA
GCCCTGTGAGAGCAGCCATACCCCCAACATCGAGTAAGCATACTGCCTGGCACACCTTTATGTCCGAGGAACATATGG
GGAAGGGATATATTGTCCAGGAAACAAGCCAGAGACATGCCTAACTTAATCACTCTGCGATGATCAGGGCCCTGAATA
TACTTGCTGTCGCAAGAATTTGGGTTTAGACAAGGTCAGATTATTCCTGTTTGGGGCTTTGTAGCTCAGGAAAAACAGA
GACACAGTCTTCTGATACTGTCCACTACTAAGTGAGCACATGCCATTCTGTGTCCGGCAGCTCGTTCATTTAGCTGAAGT
CTTCTCAATGCTACATTGTAGGGATGGGAGGCTGAGAGATCCTGCATCTGCCCTTACAGAGCCAATTCTTGGGCTCTGG
GTATGGCAGATCCCTTTTCCTCTCTACCTCTGCAGGGCCCCACTATCTATTAATATTTCAACAACAATCATTCTCTCTGA
CTCCAGGAGAGTGGGACATAGCGTCCGCAACGTGTATTTGGGGAACGTCCTACCTTGCACAAGCCACTGGCAGATGGG
GCTGTCACTGACCTTATCTCTCCACTCTTAGGCTTTCAGTTCATAAAGACCAACCAGCACACTGCAAGGACCATGAGGC
CACTGTGTATGACCTACTGGTGGCTTGGACTGCTGGCCACGGTCGGAGCTGCTACAGGCCCAGAGGCTGACGTTGAGG
GCACAGAGGATGGTTCACAGAGAGAGTACATTTACCTCAACAGGTACAAGCGGGCAGGTGAGTCCCCCGACAAGTGCA
CCTACACTTTCATTGTGCCCCAGCAGCGGGTCACAGGTGCCATTTGTGTCAACTCCAAGGAGCCTGAGGTGCACCTGGA
GAACCGTGTGCACAAGCAGGAGCTGGAGCTGCTCAACAATGAGCTGCTTAAGCAGAAGCGGCAGATCGAGACGCTGC
AGCAGCTGGTAGAGGTAGACGGAGGCATCGTGAGCGAGGTGAAGCTGCTGCGCAAGGAGAGCCGCAACATGAACTCG
AGAGTCACGCAGCTGTACATGCAACTTCTACATGAGATCATTCGAAAGCGAGACAATGCGCTGGAGCTCTCCCAGCTG
GAGAACAGGATCCTGAACCAGACAGCTGACATGCTGCAGCTGGCTAGCAAGTACAAGGACCTGGAGCACAAGTTCCA
GCACCTGGCTATGCTGGCACACAACCAATCAGAGGTCATTGCTCAGCTCGAAGAGCACTGCCAACGCGTACCTGCAGC
CAGGCCTATGCCCCAGCCACCCCCAGCAGCTCCACCTCGGGTCTACCAACCACCCACCTACAACCGCATCATCAACCAG
ATTTCCACCAATGAGATCCAGAGTGACCAGAATCTGAAGGTGCTGCCGCCCTCCTTGCCCACCATGCCTGCCCTTACCA
GTCTCCCATCTTCCACTGATAAGCCATCAGGTAAGTCCTTTGGGGAGTCCAGCTCCCATGCGCCTCTGAGCCCCTCAGC
CTGGGGGTACATGTGGGCATGTGAGTCTCAAGAAAGTTGTATAATCCTCTGGCAATCCTCTGGGGTGGCTGCTGGATCC
AGTGGAGTTGGGTTGATGGGAGCAAGGGATGGCATTGCTCCAATAAGGTGGTAGAAGGTAGAACCCAGAAGCTAGAA
GGTATGGGTGTCAGCTCTGGTCTCTGAGGGGAGAGAATACAGTCCTGGATACTCTGAGGTTTTGCACCTGCCCTGTCTT
AGTGGCTAGGTGTCTCACCTGTGGGCTCTCATGCCTGTGTAAGCCCAGAGCTAACTGTCTGAAAATGTCACATGATAAA
CGCTAGGCTAGTGGGAGAGTGCTATAAAGTCCAAAGTTAATGCTTCTCGGGGACTAGGGCACTGGATGGAAGTTTCCTT
CAGTTAGGTGCTGCCTAGTTTTCAATAAGGCTTCCTTACACTCTCAGCACACATGTCATGAGACTCTCAAGACACCGTA
ATAGAAGAATGGGGTCCTTGGGAGCACACCCTGGGAAGTGTAACCAAGATACTACACTGGGATTTTCATGAGGGTCAC
TTGACTAGTCCTGCAGCTCCTTAGGGACAGGATGACTAACCTGTTCACAGCCTGAAGATGCTCAGGTAGAGCTGGGCCC
CTGCTTCAGACACATGGAACAGAGTTACAGCTTCTCGGGACGATGTCATGAAAACACAATGTGCAATGATGTCACCAG
GGGTTGCCAATACTGCCTGTGCCCTCCTCTGACTTAGTGGAAACTCTGGTCCCTAGCCTCCAGGAACCCAGTGTGGGGA
GGTGGCAGGTGTGTGAAGGCTCTGGCAAATCGTCAGGGTAGGGGAGCAGGCCGGAAGAGTCCTCTCCAGAGGCCCAGT
TCCAGGAGCTGGGCTTCTCCTTTATCTAGGCAGTGTTGTTTTCCACCTGTGCTAAATCTCTGAAAAAGTTAACTAAAACT
ATGCATGGGGTACCAATGTCTTTGTTGACAGGGAGAGATTTTTACTGAAAAGATCCTTTGTACCTATTTCACACTTTAAA
AAATAAACCAGTACTGAGTTGAACCTGTGTGTATGAGGGTGACCAGTGGGCAGATCAAGAATGGATAGGCCAGTGGGG
GCAGGAGGAGCCAGGCACATGACACAGCATATGCCATAGCACCTTAGAAGAAAGACCTGGACTAGGTGTGGGTGGAG
AGCAGGTGTGCAGAGTTGACCATCCTGGATCGAAATCCTCCTCCTTCTATTGGCGAGGTCTGGACAGGAGCCAAGTCAC
CCTGTTCCTGGGCTCCTCATCTAAGTCTATGGGTAGGCTTTATTTCAGTCTGTTCCCAGCTGACAGTTCTATTATGAAAT
AATGCAGAATGTGTGTGTGGCACTGGCCCACAGTAAACTGAGCCTCCTTTGATCACGGTCTTTGCATCTTAAAACAAGG
AGACTGGCATGAAGAGTCTGTCTTCAGCTCTGTGTCCAGTGCCTAATAAGAGTGCCATCTGCACCCACACCTGGTTTGC
AGCAGAGGTCAAAGGCAGGGTGGAGTGCGTTCTGTGTTCCGACAGAATACCCAGAGTGACACTGCCCTTGGGCACCAC
ATGAAGGCTGGTGTCACAGTCACCCAGGCCTCCTTTCAACTTGGGATCTCTGGTTTCTAACTCAGCCATCTCAGGACATT
TCCTGAGCGGGAACAAAATGGGGATAAACACCTGGATCTGCCGTGCCCGTCCCTCCTCCTCCCTATTTGCTCTGGAGAA
AGTTATTTAAGTCAGCTGAAGTGCAGCTCAGCTGGCAGTGTCTGCACTGAGGTGCGATGCCGTGTGTCTGTAATCTGAG
AACTCAGGAGGCAGAGGCAGGAGGAGCCGAAGTTCAAGGTCATCCTTGAGGTTCTCTACACACGGAGATCAAAACCAA
ATGTGCAACAGTTGTTTGTTTGTTCTGTTTTGTTTTAAACTCTTCTGAGCCTTAACTTCCTTCACGTGAGGAGACAGGAA
CAGAGTTACAGCTTCTCGGGACGATGTCATGAAAACACAATGTGCAATGATGTCACCAGGGGTTGCCAATACTGCCTGT
GCCCTCCTCTGACTCGGTGAAAACTCTGGTCCCTGGTCCCCAGGAACCCAGTGAGGGGAGGTGGCGGGTGTGTGAAGG
TATCTGGAATCTGTCCTGCCTCCAATCATGTCTATTCCTCAAATTCCACAGAGCAGGTTTGACAAGATTTCTCTGGAAGG
ACCCAAATTTCTTGAACACTGTGAGAATTTATGAAGCCAGCATATCAAAATACCAAGAATACAATGAGCATTGTCTGGA
CACTATATAGAACAGTGTATATAGTGTGCTTGTGTCCACCAGGAAGGCAGATGAAGGACTGTGGCATCACTAAGGTAG
CATGACCACGCCCTGCTGGACAGCATGAATGGCTCAGAGATGACACTTCTGTCCTGCATCTTGAAGGCTTTCTAAGTTT
AGCAGGTGAACCTGGGAGGAGGGACACCTGATGGAAGTGGGTCTGTAGAAAGCCCCAAGGGCATAGCCCTTCTCCTAG
CCTCTCAAATGGCCCCGGTACAGCTATTTATAACCCAGGACAGGCTGTGGCACCTGTAGTCTGCTATACCTAAGGCAGT
CCCCGTGAGTATCCATGCTCACTCACCAAGCATGAGATGACCTGTGTGTACTCTAATGTCTCTCTCTTACTCTGCATGTC
TACCTCACAAGGGCAGGCAGAGCAGGGAGGAGGGTGGCAATGGAAAGGCCCTACCTTTCCTGGGTTTGGACTGATCTG
AGATGAAAAAGAAGATGGTCTGCCTTGATCCAACCAATGGGCAGACGGGGATCCTCTAGAGTCGACCTGCAGGCATGC
AAGCTATGC 



   

 
Selection Cassette: LacZ/Neo 
 
GGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCG
CCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTAT
TTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGT
CTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCAC
GTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAAT
GGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGC
CTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTT
CCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCC
TGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGAT
CGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAA
AGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGC
CCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTC
GCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTT
CATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTT
TACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGT
GGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCAC
TCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGG
GTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGC
GTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATC
TCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGA
GGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCAT
CCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCC
GTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAG
CCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAAC
GCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACG
GCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGC
CGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAA
ATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGT
AACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACT
GGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGC
CGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAAC
ACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGA
TAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCC
ACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGT
AGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACC
TCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGG
TAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACG
CCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAAC
GCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTT
GCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTAC
CGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATT
GGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGAC
CGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAA
ACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCC
GCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCG
ACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCG
CTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAA
TCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCC
TACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTAT
TTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAAT
GGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTG
GTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAA
GAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTC
ATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGT
GGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGG



   

CCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCT
GTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGC
GCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTG
GCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGA
GCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAA
CTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATA
TCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGC
GTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCT
CCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAA
AACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCC 
 
Targeted Locus: 
 
TAAGAGCACTAGGATGAGATAGGCAGACTGTAAACAATTCTACAAACACCCAGCAGATGGCGCGAGTCATAAGAGAT
GGCCCTGGGAGCTGATACAGAAGTGGAAACTGAGGCTCCGGAACACAGTACCTCCCATGGCCTCTCCATCGGTGGCCC
ACAAAGGAGGAACCCCAGCTTTAAGCTGCCCCTCCAGCTCAGCTCACAGTCTGCTACAGCCATACAGTAGAAATCTCTG
TGAAGAACTAGATAGAGAAGTGAATCTTTCCTGTAAACTTACAGAAAACGCCGAAGAGGTTACTTAAGCTCGGGCAGC
TTGGAGTTTACGGTGGTAGATAGTACACATCAGAATCCTTATTTGGGGGAAGTTTCTGTGGCCAAGCTGTATCCTGCTC
CTAACAGGAGCAGGGAGTTGGGGGAGGGTGGGGGTGTTACAGCATCCGGTTCCATGTATACATTGCCATGAGACACAT
TCTGATCACAGGAATGCTGAGATGCTGGGTGTGGAGCCAGGCCTCTGACAATTGAGCCATTGTGCAGGTCCACTCCCTG
GTGAAACCAGCCTGTCTTGAGGCCAGCAGCCCTAGAGACTTGGCCTTGGTCACTCAGTTCTCACACAGGCAGATGGAG
ACCACCACAGAAATGCCCAGAAGGGACTCTTATCTTCAGCTCCCAAAGACTCCCAGGTTCCCGAAGGCCCAAGCCTTCC
AGGGATGGATCCTACTCCAGTCTCTGCTGTGGAAGGTTGGACTGCTGAATGACTCTCCAGCATCCACCCTGGACAGCAG
AGGAGACCTGCAGGGTGGATGAGTCCATGAGTAATGAGACAAACCTCAGGCACTTCCCCTCCCCCTAGATCCATCACTT
CTAGTCCCCATCCTGGTTGGGTCATGGGGCCCCTTAGTTGTCCTGAGTACTGCCACCTGAGTTAGGAATGCCTGCTGCTG
AGGGCCCCTGGAGCACAGAGCCCTCATCTCTTTTTTCCTGCTTTGTCTCTTACTAGTAGCCAGGAGAATAAGTAGAACA
AACGTAGTCCTTGGTGTCTAGTTGCCGAGGTGCTGCACTAGCAGCTGGGCGTGCTGAGGCGACTCTAAGAAGCGCACA
CTCTGGGGCAGCCAGCCAGTACAGTCTGAGCTCTGAGTGCTGGATGGACAGAACTGTTCTTGCAAGCTGGCGTAGAGA
GGAGACTTCTGCACAGAGAGGTGGCCTTAAGAGGTCACCTTAGAAAGGAAGACAGATACATACCAGATAGAATTGTGG
GAAAGGGCTCTCCAGGCAGAAAGCATGTGAAGGTAAGATGCATGTAAGAATGCTGACTTAATGCCATGTGAATGTTAT
TTAGTCCTGGAAGTGCATATGGAGTGAATTATAGCGTAGTGTATTGGCCTAGCACACCAAATGACCTGGGTTTAATTGC
CTAACACCCCCTAAAATGGGCACTGGCACACAGGGCCTGACATCTCAGCAGGAGGGTCAGGAGTCTCATGGGCATACC
AGCCTTGGCCAGTCCCCGGTCTACTTGGACTACACGAGACTCCGTCTCACACCCACCCAGATGCAGGGAGAAACTTAG
GAGCGTGTGGGTAAGAAAGCTAGCTTGAAGCCCACCCCTACCATCTGGCAGCCCTGGTCCTGGCCCTTGTCTTCATCCC
TTGGCTCCATTTGTTCATCTCTGAAATGGGGATGAATGTGAAGGAGGCATCTCTGTTGGCTGAGGCGACCTTCTGTGTC
AGCTACTCAGCTGGGCTCAGGAGAGACGCTCCGGGCAATGTCCAGGTTTTCCAGGAAGCTGCCTGGGGCAGTGGTGTG
TAGCCAGCCTCAGACACCTCCCACCCTGGCCCCCAATCCAGGGCTCCAGAGCACACTAGGCACCACAGAAAATGCAGC
AGCCAACTCAGAAGCTGGCCTCTCAATGGCTTCTCCAGACACTCCCTGCCTCTGCTCTGCATTCCGTGACTCCTGGCACA
GAGGGTTCCGTGTGTGGACTTTGGGGGAATCTCAAAATGGTTCCCTAATAATGCAGCAAGAAAGAGCAACAGCAGAAT
CCTCATCCCCCTGGCATGGGCACCCAGCTCCCCAGCCTAACCACATCCCCTATGATCTCACGGTGTGACCACAGTCCGC
CTCCACACAGTCAGCCTTCCCTGGAAGCCAACGGCTCACCCGTGGCATGTGCACGAGAGCCTGGGACTTCAGGCTTGCC
CCACCCCATCTCCATCACTCCTGCAAGCACAGTTGGAGGACGTGAACCTACTCTCTCTGCTTCTCTGGTCTGTGCCTCTG
CCCAAGTCACTCGCAACAGGGCCGACCCCAGAATGGAGCCCGACTGGTAGAGGGGAAGGCTAAGCCAGCGGGTGATG
GAAGGAAGGCTGCATGGAGAGGGACTTATATAAGGTCTGACGATTGCTAAGCTGAGAAGTGAGGAGGAGCTGGCTGC
AGCTCCCTGGGGGCCCTCATGGTCTCTCATGAGGGATGATTCACAGGATGCTGGGTTGAGAAGGGTGGCAGTTGGAGA
CTGGTTACTCCCACCCTGGCCTCCAGGCTTGGGGTGATTCATGGAGGACAAATGATACACAGTTCCTTCTCCAAGCTAC
CCAAGGTGAGTCTACCACCGTTTGTCTGCGATGCCCATTCTGGGGTCGCTCCACTCACAGGATGAAGAAGCTCTTTCTA
ACGTCCAACAAGACTCACCCTTGTACTGACTTGAAAGTCAAGTCTGCTCAACAGTAAGAAGCAACTGCATCCTGGCCAT
TAGACAAACAAACAAACAGGAGTCTTTATTCATAGTGGTGGAGAGGTGACCTTGGAGTGAGGGCATGGGGCTGGCACT
GATCATCAAATATGGTTCTGATGTTTACTCCAGGCGATCTGACACCTTGGAGCCTGGGCTTTCCTTGCTGCTCAGTTCAG
GTGTGATCTGCATCCTAGGTCAGGCATCAATACTGTGTTTCCCAAGTGCTAGTAATAATAATCACAGAGCACCCAGTAC
CTGGAGCCATCTATGCACAGAGATGTGAAGGCCAACAACACAGAGTGTAGGGGTACACATGTGCAACAAAGTAGACG
GCCAGTGCTCACACTCCTGCTGCCACATCCCCCACCTGATGGCTCTGTTTAGACACTTACTCTGCAGCAGGCTCCTTCCC
CATCCTGGTCAGCGGCAGGCTTAGAAACCACTGTGCAGGCATGCTGGGTCTTCCTGCAGCGTTTACAGTAATAACCATT
TGCCGCCGCTTAAGTTTTTGCTGGGCTCTCTGGTGTCCTGATCTTGGACTTGCCATCTCCATTCATGCTCTGATTCTTCAG
ACTCACTCAAGCACAGAAGCTGGAGGGGAGGGCTAGCCAAACGCACATGGGCCTTGTGGCCTTGGCAAAGGTTACTTT
TTAGGTCTCCAGCATGGCTGGGATGCCTCCTCAAGTTTGTGCTCGCAGCTGGCAGTGCAGTGCTAGCTGGGGTGGAGAA
GTGTACTCTTCCAGAAGAATACAACCTGCATTGACCAGAATAGCCCCCAAGAGCCAATTCTGCAGACCCCAAGACACC



   

CCTAGCCTCCTTCTGCCTAGAGGATCAGAAGGCTTGTCTTGGAGTTTCCTGTCACACTGCTTTCACAGCAGACCTACTTT
GGTGTTTCTAGTGTACCTCCTGCCTGGTTCTGCTACTTCGTAGTTCCATGACAACAACAAGTGATGGTCTTCAGTCTCAA
CAGTACCCCCCACATACACACAACATACCTTTAGCCTTGAGTGCACCTTGTGGTAACTAGATAGATATAATACGCTGAG
GATATACATGGCTCAGCAGGCAGAGTGCTTGGCTAGTTCTCATTAATCCTCAGCACTGCATAAATGGGGGTAATAATAC
AAGCCTCACACCCAGCACTGGGGAACTGGAGGCAGGGCTGATCCTCAGCTTCACAGGGAGTTGAGAGCTGGCCTGAGA
CACATGTGACCCTATTTAAGGAAAAGGGCAGGAATACTAGAAATACATAAGCCCACAAAGACCGTGAGTGTGAGAGCT
CACCACCAAAGTTCCTCAGCATTTCAGCAGTCAAACGGAGTAACTGCCCTGCTGTTACTTAGGATGCAGGTGTAGGCCG
CCAGCACCTGGCTACATGGCTGTCCTGAAGCCATGGGCCCTTCCCAATGGGCTGCTGGGAACATTCAGTAACATGGTAC
AGACAAAGTGCTTGCTTCCCAGAACTAACTGGCTGCAGCTATTTGTATTATCTGAACCTTTCTCGTCCATTCCCAATGTT
TGTGATAAGAACCCAGAAGCATATCCCAGGCCAGCAGCTTCTGCCACTGGGCAGGAGTCAGCTCTGTATTACCAAAAT
GATGCTTCATCCCATGAAGTAGCCCAATGCCCAGGCTACAGTGCTGTGATGGCCAGAGGGATGCAGACACGCAGTGTG
TGGCCCCATCACACAGGCCAAATGGGGACACTAAGACAGCCCATAGGAGGCTGGGTGAGACCCAAGCCCAGGGAGTC
CTCCCCATGTGCAAAGGCTGTCCTGCCACGTGGTTACTGCAGCCTTACAGTTAGAGAGAGGGAAGCCCGGCACAATGG
AAACTCCTCACCACACAATGTGGAAAAGCGATTCCGATCGGTGTTTTTATTTTAATTTCTAAGCCAAGGAAAACAGTTG
GGTTTGCTTTTCTTTGTTGGTCATGGGGAGAAAGCAAGGAGGGGCACTTTGCCTAGAGTTGAGCTAGTCTCCAGCCTAA
GACGGCTGGAATGCTGGGGGGTTACTTCTCTTGGGATGCAATTAGCTGAATAAATATCAAGAAAGCAAAAGTAAACAG
ACTCATTACTGCCCATTCAGAACTGCCAAACTAGCAGAGGATGGTTAGACTCCTTAGAGAAAACAAATGCTTGCTATGG
AGGCTGAGGGACGCACCAACCACGGCCCTGGTAAAGTCCCTTGGTGGTCTAGCTTGAACTTTACCTGCTGCATGTCATG
TCCACAGACAGCACACCCTGTCTGCCTGCATGCCAGGCGTCTCCCTTCCCTGGTCACTAACACTGCTGCTGACTTACTAG
AGTGAGGATGTCAGCCTCCACGGAGGACTCAGTTCCTTGCATTCCTTTCTGTAAGGCACCAGACTCCAAATTACCTCAC
CAAGCTCAGGCCCATGCAAATGGAACTGGAAGCCCAGATACTGCCAGGACACTTGGTAACTGCTGTGTCTTTCTGGGCT
TTCACATCCTCACCTTTAAGTCGCATACAACACAAATACTAGACTCTGACCTCAGAGGGATCAGAACGTGTGTGAGCAT
CACATGTCAAGTTTGGTTTGCTTTTTAGTCCAATGACAATCTATGTTCTTCCAGGAAAAGGGGTTCAGTGACCACGTCCC
CAGCCACCCACCGTGTGCCAGCACTGGGCAGCTGCCCAGGGTGAGAACTTGGTCAGAACTGAGCAGCTTTGTGACTGG
ACGTAGGTTCTCTATGAAGTGGGCCATTAGTGGCCTTTCCTCCAAGAGGGCAATGGCGTCCTACCCACAGCCATCATCT
CTGCTCCTCAGTAGTGCTTTGCTGGGCTTGCTATCATGTGGCCATCATAACAGTCTATCCTCATGTTTCTTTACCCAATGT
GCAATGGGGGTTGAACCACCTCATTCCACAAAGGAAGTGCTCAGACTTCAGGATCTCAAGTCCAAAGGCAAGAGCAGT
GAGGACCCACAGTTGAAAGGGGCAGAAGCCACCATAAACAGTACACCATACCTTCCAGGTGTGGATGCCCAAGAATGT
TTAGAAATCAAGTTTACTCTTTGGTGCCAAGTTGCCTCCATGGCATTCTGACAGTTTCTTGGCCACAGCACAGAGGTGTT
TGTCACCAAGTAGGCAGGTGAGCTGCCCACAGAAGGTGTGGCAGGAGGGCCAACCCTAGCCTGGAGCCCGCTTCTCCC
CACTCTTCTACAGTGGGGGCGTGACCATCAGCTCCCAAGGAACCAAAACTTTGGAAACCAGGCAAACATTGTCAAACC
ATCCTGTTTCCACTGAAGCCCCACCTCTCCACAGAGCTCTCCATTAAATACCCTCCCTGCCTGGCCCAGTAGGCCTTCTT
TGACTGTTAGCCCAAACATGGGCTCTGGACTTCAGTAGAAAACAGCCCAGCAGAGCCCCGTGGAGAACAGGCTCCGAT
CTGCAGTTACATTGGCTGGTCCACGGCACAGCCTGCAGCCAGGGATTCCCAGAAGAAGCTTCCTTGGGCTCCTGAGCCA
CAGCCACGTTCAGCAGATAAGAATGTTAAGTATAGCCGGGCGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGGAGG
CAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTACACAGAG
AAACCCTGTCTCAAAAAAACAAAACAAACAAACAAACAAACAAAAGAATGTTAAGTGCACACGTGACGCTGCTGGTG
GCTTTCAACTGCTAAGGGCCATCAGCACAGGGCTGAATTCCAGTTGTGCATCCTTTTAGCCTTGTGATCTTGAGAGTTGA
AGACTGAGTCCCAGTCCCCTGCTCTGTGATACGGGATTAAGAATATCTAGGTCTGGTGAGATGGGTCAGCGGGTAAGA
GTTCTTGCACCAAGCCTGACGATCTGAGCTTGATGCCTGAGACAGACATGATAGGAGAGAACTGACTCCTGCAGTTGTC
TTCTGACCTCTGCAAGTGTGTCTGGCGCTTGTGCTCCTACATATGCACATATGCACATATACATACACTGTAAAAGTTAA
GGAGCAGAGCAGCTGCCATCAAGGTCACTATAAGAACACAGAGAAGAAGCCCCAGTCAGGCATGTGGCGACACCCAA
TCCATGCATGCTATGGATGTTAACAGTGAATCTGACCCGTGACCTCAATCGCACAGGTTGATCACCTTGGTCCCACACG
GGCTCCTGGCTTGTTGCTTCTGTCTCCACAGCTCTCTCCACTGCACTGCAGCTGCTGCTGTCTTTTCACACATGCATCTCC
CACCCCCCACCACCACATATTGACCAAGTATCTCTATTTTGGGTCAGGCAGTAGACATTACAAATGGTACAGGGAACAA
AACTGACTCCCCGGAGGCGCTGACATTTGGGGGTAGGGACAGCACAAACCTGGTGACAAGGACTCTGAGGAAAGTAGT
GGTCACAATCTTAGGTTAGTTTCGGAGATGGGAGAGAGCATGTCACTGAGAAGGTGATCTTTGAGCAAAGACATGAAA
GAGAAAGGAAGTAAGCACCAAAGAAACAGGGGAGAGGCGGATAAAGAATGGAGTTCTTAGTACCTGGGAGCCTAAGG
GACAGCAGCTTCCCAAGTGGCTGCAAGAAGTGACTAAGCAGGGAAGGGACCAGAGATGAAATATGGGAGAGAACAGA
AGCTGGGCCAGGGAGGGCCCCAAGAGTCCTAGCCTTTCGCTTTAAGAAGCTGCTGGAGGGCTTGCATTGAAGAGCGAA
TCCAGACTCCACTGGACTTTATAAAGGATCTCTGGCTGTCAGGGGTCAGGGACAGGGTTGCAGGTTAGGGGGCAGCTG
CAATAATCGAGGCACACAGTGAAGGCAGGGAGTATAGGTGACAATGGGGAGTGGCTGAGGACAGCAGGGGCACTGGG
GAGCCCTTCTAAGCTATGGCTACCACACCTCTGTGGTGCATTAGAGGCAGGAGTTAGAGGCAGAACAGAGCTAAGGAG
CTGGGAATTACTTCAAGGGCTGTGTCCTGAGTGACTAGAACAGTTGCTATTTGCTAACACAGGGGAAAAAAAATCAGT
GGGGGTGGGGCAGGGGTGAGGGGTGGGGAAGAGCAGGCTGAGAGGGAGGGACAGGGAGGAAGAAGACCTCCCACAC
AGACCCCTGCAAACTGGGCAGAGGGCAGAGACTGATGGGGTCTGAGAACTGTGAGAGTGGGCAAGTCTCTGGAGGGC
TCTGCCAAAGAGAGAGGAAGACAAATAGAAGAGTAGCTGGAGAGAGGCCGTGAGCTCCAGAGAGACAATGGCAGGG
GTATAGGAAAACCAGACTGGGAAGACTGCTGGTGCCCTTCAGGGGCCTGGAGGAAGGACGCCACGCATCCTAATGTCC
CTCTTGGCCTATCTAGCTCATCCCTCAAGAGTCAGTACAAAGGTCACTTTCTCAGGGAAGTTGCTCCTGACCTCTCTATT



   

GGGTCAGGGCCTTGTCATAACCTTTCACGACACATGACTGTTCCTTCTTACAGTTCTTGGGAACTCTGGTGACATGGAA
GCCCTGTGAGAGCAGCCATACCCCCAACATCGAGTAAGCATACTGCCTGGCACACCTTTATGTCCGAGGAACATATGG
GGAAGGGATATATTGTCCAGGAAACAAGCCAGAGACATGCCTAACTTAATCACTCTGCGATGATCAGGGCCCTGAATA
TACTTGCTGTCGCAAGAATTTGGGTTTAGACAAGGTCAGATTATTCCTGTTTGGGGCTTTGTAGCTCAGGAAAAACAGA
GACACAGTCTTCTGATACTGTCCACTACTAAGTGAGCACATGCCATTCTGTGTCCGGCAGCTCGTTCATTTAGCTGAAGT
CTTCTCAATGCTACATTGTAGGGATGGGAGGCTGAGAGATCCTGCATCTGCCCTTACAGAGCCCAAGAATTGGCTCTGT
AAGGGCAGATCCCTTTTCCTCTCTACCTCTGCAGGGCCCCACTATCTATTAATATTTCAACAACAATCATTCTCTCTGAC
TCCAGGAGAGTGGGACATAGCGTCCGCAACGTGTATTTGGGGAACGTCCTACCTTGCACAAGCCACTGGCAGATGGGG
CTGTCACTGACCTTATCTCTCCACTCTTAGGCTTTCAGTTCATAAAGACCAACCAGCACACGGCCGCTCTAGAGGCCAT
AGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCT
CCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCAC
CATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCC
CTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAA
CGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTAT
AAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCT
CCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGT
GCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTG
AAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCG
TTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCC
TTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTG
GCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATC
TACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCA
CATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCT
GTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGC
GCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGG
ATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTT
TAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA
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
ATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCAT
TATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTT
CCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTC



   

TGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTA
CAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTC
AAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGA
AGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGC
GAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC
GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT
GGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGC
GCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCT
ATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTA
TTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA
TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTA
CTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGG
TGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGC
TACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGAT
TCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCA
CGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTAT
AGTTGGGGAGTCCAGCTCCCATGCGCCTCTGAGCCCCTCAGCCTGGGGGTACATGTGGGCATGTGAGTCTCAAGAAAGT
TGTATAATCCTCTGGCAATCCTCTGGGGTGGCTGCTGGATCCAGTGGAGTTGGGTTGATGGGAGCAAGGGATGGCATTG
CTCCAATAAGGTGGTAGAAGGTAGAACCCAGAAGCTAGAAGGTATGGGTGTCAGCTCTGGTCTCTGAGGGGAGAGAAT
ACAGTCCTGGATACTCTGAGGTTTTGCACCTGCCCTGTCTTAGTGGCTAGGTGTCTCACCTGTGGGCTCTCATGCCTGTG
TAAGCCCAGAGCTAACTGTCTGAAAATGTCACATGATAAACGCTAGGCTAGTGGGAGAGTGCTATAAAGTCCAAAGTT
AATGCTTCTCGGGGACTAGGGCACTGGATGGAAGTTTCCTTCAGTTAGGTGCTGCCTAGTTTTCAATAAGGCTTCCTTAC
ACTCTCAGCACACATGTCATGAGACTCTCAAGACACCGTAATAGAAGAATGGGGTCCTTGGGAGCACACCCTGGGAAG
TGTAACCAAGATACTACACTGGGATTTTCATGAGGGTCACTTGACTAGTCCTGCAGCTCCTTAGGGACAGGATGACTAA
CCTGTTCACAGCCTGAAGATGCTCAGGTAGAGCTGGGCCCCTGCTTCAGACACATGGAACAGAGTTACAGCTTCTCGGG
ACGATGTCATGAAAACACAATGTGCAATGATGTCACCAGGGGTTGCCAATACTGCCTGTGCCCTCCTCTGACTTAGTGG
AAACTCTGGTCCCTAGCCTCCAGGAACCCAGTGTGGGGAGGTGGCAGGTGTGTGAAGGCTCTGGCAAATCGTCAGGGT
AGGGGAGCAGGCCGGAAGAGTCCTCTCCAGAGGCCCAGTTCCAGGAGCTGGGCTTCTCCTTTATCTAGGCAGTGTTGTT
TTCCACCTGTGCTAAATCTCTGAAAAAGTTAACTAAAACTATGCATGGGGTACCAATGTCTTTGTTGACAGGGAGAGAT
TTTTACTGAAAAGATCCTTTGTACCTATTTCACACTTTAAAAAATAAACCAGTACTGAGTTGAACCTGTGTGTATGAGG
GTGACCAGTGGGCAGATCAAGAATGGATAGGCCAGTGGGGGCAGGAGGAGCCAGGCACATGACACAGCATATGCCAT
AGCACCTTAGAAGAAAGACCTGGACTAGGTGTGGGTGGAGAGCAGGTGTGCAGAGTTGACCATCCTGGATCGAAATCC
TCCTCCTTCTATTGGCGAGGTCTGGACAGGAGCCAAGTCACCCTGTTCCTGGGCTCCTCATCTAAGTCTATGGGTAGGCT
TTATTTCAGTCTGTTCCCAGCTGACAGTTCTATTATGAAATAATGCAGAATGTGTGTGTGGCACTGGCCCACAGTAAACT
GAGCCTCCTTTGATCACGGTCTTTGCATCTTAAAACAAGGAGACTGGCATGAAGAGTCTGTCTTCAGCTCTGTGTCCAG
TGCCTAATAAGAGTGCCATCTGCACCCACACCTGGTTTGCAGCAGAGGTCAAAGGCAGGGTGGAGTGCGTTCTGTGTTC
CGACAGAATACCCAGAGTGACACTGCCCTTGGGCACCACATGAAGGCTGGTGTCACAGTCACCCAGGCCTCCTTTCAA
CTTGGGATCTCTGGTTTCTAACTCAGCCATCTCAGGACATTTCCTGAGCGGGAACAAAATGGGGATAAACACCTGGATC
TGCCGTGCCCGTCCCTCCTCCTCCCTATTTGCTCTGGAGAAAGTTATTTAAGTCAGCTGAAGTGCAGCTCAGCTGGCAGT
GTCTGCACTGAGGTGCGATGCCGTGTGTCTGTAATCTGAGAACTCAGGAGGCAGAGGCAGGAGGAGCCGAAGTTCAAG
GTCATCCTTGAGGTTCTCTACACACGGAGATCAAAACCAAATGTGCAACAGTTGTTTGTTTGTTCTGTTTTGTTTTAAAC
TCTTCTGAGCCTTAACTTCCTTCACGTGAGGAGACAGGAACAGAGTTACAGCTTCTCGGGACGATGTCATGAAAACACA
ATGTGCAATGATGTCACCAGGGGTTGCCAATACTGCCTGTGCCCTCCTCTGACTCGGTGAAAACTCTGGTCCCTGGTCC
CCAGGAACCCAGTGAGGGGAGGTGGCGGGTGTGTGAAGGTATCTGGAATCTGTCCTGCCTCCAATCATGTCTATTCCTC
AAATTCCCACAGAGCAGGTTTGACAAGATTTCTCTGGAAGGACCCAAATTTCTTGAACACTGTGAGAATTTATGAAGCC
AGCATATCAAAATCCAAGAATCAATGAGCATTGTCTGGACACTATATAGAACAGTGTATATAGTGTGCTTGTGTCCACC
AGGAAGGCAGATGAAGGACTGTGGCATCACTAAGGTAGCATGACCACGCCCTGCTGGACAGCATGAATGGCTCAGAG
ATGACACTTCTGTCCTGCATCTTGAAGGCTTTCTAAGTTTAGCAGGTGAACCTGGGAGGAGGGACACCTGATGGAAGTG
GGTCTGTAGAAAGCCCCAAGGGCATAGCCCTTCTCCTAGCCTCTCAAATGGCCCCGGTACAGCTATTTATAACCCAGGA
CAGGCTGTGGCACCTGTAGTCTGCTATACCTAAGGCAGTCCCCGTGAGTATCCATGCTCACTCACCAAGCATGAGATGA
CCTGTGTGTACTCTAATGTCTCTCTCTTACTCTGCATGTCTACCTCACAAGGGCAGGCAGAGCAGGGAGGAGGGTGGCA
ATGGAAAGGCCCTACCTTTCCTGGGTTTGGACTGATCCGTCG 


	Lexicon Genetics Incorporated – Genentech Project Materials
	External/Internal Probe Strategies
	For standard knockouts, give wildtype and mutant-specific strategies
	For conditionals, give 5’ loxP and cre-excision strategies
	Mutation-specific product (absent in wt)
	Distinguish Cre-excised and wt
	PCR Genotyping




