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Genentech ID: UNQ6268 Date of Submission:  11/2/05 

Lexicon Contract Name: DNA391 Mutation Type: X  Standard Knock out  

LexVision Name: MAS266N1   Conditional  

Reference accessions:  AV140744, 
ENSMUST00000047983 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS-36_________     
     Target Vector  DNA __pKOS36.TVneo____________     

   Targeted ES Cell DNA __2F4____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: 31/32 24/25 

Restriction Enzyme for Genomic Digest: EcoRI Hind III 

Predicted Wild-type Band (kb): 6.0 kb 10.2 kb 

Predicted Mutant Band (kb): 5.0 kb 8.3 kb 

Probe Size: 153 bp 491 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: 3 5’ Primer Name: Neo3a 

3’ Primer Name: 4 3’ Primer Name: 19 

Predicted Wild-type Band (bp): 313 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 208 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 
DNA391- 31 5’ – AGCCCGCACGTGAGTCC  
DNA391-32 5’ – TGGCAGGCCTTGACATACTCC 
DNA391-24 5’ – CCGAAGGCAGGGTCTGGATTGA  
DNA391-25 5’ – CCGGGTGAAGTTGTGGTC  
 
 
 
PCR Genotyping 
DNA391-3 5’ – AGAAGCCTCTCCTCCAGTTCCC  
DNA391-4 5’ – GCTCTGAAAAACCACAGTTGCC 
DNA391-19 5’ – AAGGCCAATATAGAGGATACAGC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
CTGTGAATGAGGAGACACCCCAGATGGATCCAGTTTTCTGCAGAGAATCACAGACATTGTGGGGTTCTGGAGTTTTCTC
TGGCCCAGGGGCCCCAAGACAGGGTGGAGCAGCCACACCTGCCTGAAGTTCTGAGGAAGAGGGCGGAAACAGACAGC
TCCCGCCCTCGCCCTCACCCTCACTTTCTCTCCCCACAATTGTGATAGGCTCCACTGGGGGCATTGTGTGCCACAGGGGC
TCACTTCCCCAAACAGGCAACTGTGGTTTTTCAGAGCCTGCTGTCCAACCCTGGGAGGTCAGGTGGCATGCCTGGGATC
AGTGTGGGTCCTGCCCCTCGATCCCCGGGCTGACTGTGACATTGCATCTGGATGGAGCCATGGCCTCTTACGTTCCTGCT
GTTGCTGCTGCTGCTGCTGTGGCTACAGGGCTGTGTCTCAGGTGAGAGGCAGGGGTGGGGGTGGGGTTGGTAGAAGAG
AAAGACTACTTCCCCCTGTCTACCCCACACTGCCTCTTCTTGTTCCACCATCTTAATGTTTTGTGGGTTGGGGAAGGAGG
GTGGGCTGACCGGTCTTTACCAGAGACCAGTGAGAATGTCCCCTGCTAATATCTGGCCCCAGGCAGAGC 
 
Genomic Locus: (the deleted sequence represents nt 8577-9198 in the sequence below.  .  KOS36 used to generate the TV 
represents nt 3814-10712 in the sequence below.) 
 
GACATCCCCTTGGAGATGGATCTTAGGATTTTGGTTTGGTGGGCATGGTAGTGTTGCCCTATGGCTTCTTCAGCCAGGAT
CCACATCAGTGACACTGGCAAGGCAGGCTCAGGGGGCTCTAAGGTAGACATAGAGCATTCATGGCTATCAGTGGGTCC
TGTGGCAGGGCAGAGCTACTCTGGCGGGCCTACACAGGTAGGGTGACGTTGATACAGAAGATATGGGTACTTTTCAAA
TTTTGGGGATCCCTCATTGATGCAGTCACCCCAGTGGGTACAGGATGTGGTGTAGTGCCTATGGCAGTAAGTGTGAGAC
CAAGAATGGGTTCAATGCCAGGCTGGGTGGCTCACACCTTTAATTACAGCACTTGGGAGACAGATCTCTGTAAGCTCCA
AGCCAGCCTGGTCTATGTAGTAAGTTCTGAACAGTCAGAGAGACATAATGAGACCCTGTTTTGGTTTGGTTTGTTTGTTG
TTTTTTAAAAGTAGGTTTGGTCTTACAAAGGTACCATGTAATGTTGGCCTGGCTAGAAGGTTGAATTCCTTACCTTGTAG
CAATGCTAGAAGTATGTGGCCCTTAAACTGGGTTCGAGGTCCTTGAGGGCTGCAGGATTCTCCAATAGCAAAATCTTCC
ACGCCTGTGGTATCTTCTGAGGTTGATGACGTCATCCAACTTACCTTTCCCTGTCATGGGAAGACTTTGTCGTTTCCTAG
AAGATCCCAGTGAGGCATCTGGACAGGAACAGAGAGTGTTTCACTTTCCTTTAAACTGAGATGCAGCTCTGACAAGATT
CATCCTTAGTGATGCTTAGTGATCCAGCTCCCGGCCTGATCCTGCCTCATCAGAACAGCTTCAGGAATAGTTCAGACGG
ATTCAGTCAGAACTTCAGTTAAGCCCTGAACTTGCTAAGCACACAGAGACTGGATAACAAATGCTAAAGCTAGCTTTCT
TAAGTCTAACCAGTTTTGTCCAATTTTCCTACCCTTTCCTGAGAGAAAGGGCATGGGGGAAAGGAAGAAGTTATGGAGA
GTTGTCATCCTGATTCCTTGGGTTTGACTGTCTGGTTATGGCTATTTTATAAATTATAGATAGGTTGTCATTTTAAGGGAT
AATTTTGAATTGGTCATAAATGTAGACAAAGAGGAAACTCAATAGAGAGCTTAGATTTGGGGAATTCTATCTTTTCTTT
CCTCTTCTCTATCCTTTCTTTTTTAGGTAAAGGGAAGGGGGTTGAAAAGAAAAAAGGAGGATTGAGTAATATTATAAGA
AATTAGATGTACGGGGATAGATTAGTGAACTTATTTGTAGTGGGTTTGGCCTAATGCTGCCTGTAGTCTTATGTTAATTT
GTGTCCCCAAAATTGTTTGCAGTTGGTTCTGATTAGTAAATAAAGATGCCAGCAGCCAATGGCTGGGCAGAGCAGACA
GAGGCAAGACTTGAGGATTCCAGGGCTTGGGATAGAAAGGAAGAGGAGGAGATGAGATCTGCCATGCACAGGAGAGG
TGGAGGAGAGGAGACATCATGCCTGAGAAGAGAAGGGAGGCATAGCTGCCATAGTGGAGCCAGGAGAGCTTGGTCCA
AAGGGCTGCCCAACTGGGTCCAGGGCAGCCAAGGTAGAATATAGAGTTTAGGAAGTGATGACTTGGGATTCTCAGCAG
GAGGAGGATTAAGTGCATAGAGTTTAAGAAGTGATCCAGCTACTGTGCTGGTTAAGGCATATTAAAATATAAAGGCTG
TGTATGTGTGTGTGTGTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTGTCTGTGTGTGTGTGTCT
GTGTGTGTCTGTGTGTGTGTCTGTGTGTGTCTGTGTGTGTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTTTC
ATTAGGGAATCCAGAACATTGGGGCAGGTAGTGTGGGACATGCCATCAGGATATACTACAGCCTGACAATGGTACCAT
GTAATGTTGGCCTGGCTAGAGAGTTGAACTCCTTACCTTGTAGCAATGCTAGAAGTATATGGTCCTTATACTGGGTTCA
AGGTCCTTGAGGGCTGTAGGATTCTCCAATAGCAAAATCTTCTACTGTCTGTGGTATCTTCTGAGGTTGATGACATCATC
TAGCTTACCTTTCCCTGTCATAGGAAGACTTTGTTGTTTCCTAGAAGATCTCAATGAAGCCTCAGAACAGGCACGCAAA
GTGTTTCACTTCCTTTTTTTTTTTAAATTTTTATTGTATGTGTAAAATGTTTTGCCTGGATGTCTGCCTGTGCACCTGTGCA
CTGTGTGCATATTAGTTGTCTGCAGAAACTAGAAGAGGGCACAAGGAGTTACAGACAATTGTGAGCCACCATGCTGGT
GCTGGGAACTGAACGCAGGTCATCTGGACGAGCAACCAGTGCTCTTACCCACTGAGACATCTCTCCAGAAATCCCCCA
CCTCCTTTTGTTCTAGGCGAGGTCATCTTGGGTCTTTGTGGTTTTCTCTGTTTGAAGCTCTGGTGTAGTTCCTCCAGTGTC
TGTCTTTTTCTCTGTCTCTCTGTCTCTCTGTCTTTCTGTCTCTGTGTCTCTGACTCTGTGTGTGTGTTATATGTGTTCATTTG
GGTGTGTGCTCATATGAATGCAGGTGCACGTATGTGGGTGAGGGCAGAAGTCAATGTTTCATAAGCTTTTCAGTGGCTA
TCCACCTTGTTTTGAGACAGGGTCTGTTGCAGAACCTAGAACTCACTGACATGGTTAGGTTGGTTGTACAATGGGCTGC
AGGGATCCGCCTGTCTCCACTCATCTCTGCTATGATGGCAACTTCATGACATTACACTCAGCTTTTACATAGGGATACCA
ACTCAGGTCCTAGTGCTTGGGTGGTAAGCGTGACACTGTCTGAGCCGTCATGTCCTGCCACCCCCAGTGCTTTAGGCAG
CACCTACTTGGGGTTTTTGTTGTTGTTGTTGTTTTTTCTTTGTTTTTGCTTTCATCCTTCTTTGCATGAGAGAAGCCTGTCT
AGAAATCCAGGAAGTCATCTTGCCAGAAGTCCCTGAAGACATCAGGCTTATACATTTTACTTAGACAGGATCTCCTATA
TCCCAAGATAGCCTCAGACTTCCCGTGTAGCTGAGGATGAATTTGAATCCAGGCCTGTTGTCCCGAGTGCTGGGGTTAC
ATTGGTTGGTGTTTCACCATGCCCTTTTATGCAGTGCTGTGGATTGAAAGCCAAGGCTTCACACATGGAAGGCAAGCAT
TCTACAGCTGAGCTATATCTCTAGCTCCCAGAAATATATATATTTTTAATGGGTTGATTTTACAGTATGTGGATTATATC
TTATAAAATGATTAAAAGTCTGTGATCTTAGGTTAAGCAAAGATTTCTTTGAAATAGCCAAAAATATGTCATTACAATT
ATATATAGGCTTTCACTACCACCACCACCACCACCACCACCACCAACAACAACAACAACAACAACAACAACAACAAAC
ACAGACACAAAATGGTCCATCCTATATAATTTTCACTTTCTAAAGGAAAAACTGTAAGAAGAATGTCCACTACATCAGG
GTTTGCCAGGGGCTGAGAAACTACAAAGCACTATGGGGAAGTTTGGGGGAAGTGGCAGAATTCAATTACATTAGTAGA



   

TACAAAGGCCTCTGGATTGCACATTGAAGAGGACAAATTTTACTTACGTATAAAGTAAAAAAATAAATGTAAAGTATA
GAAGTGTTTTTGTGGGGGGTTTCCACCTGTCTTAATTAGGGTTCCATTGCTATGAAGAGACACCATGATCAAGGCAACT
CTTATAAGGACAACATTTAATTACAGCTGGCTTACAGGTTCAGAGGTTCAGTCCATTATCATTAAGGCAGGACATGCAG
CATCCAGGCAGGCATGACTAGGGAGGAGCTGAGTGGACAAGGGTTTCAAAACCCACCCCCATGGTGACATTCTTCCTC
CAACAAGGCCACATCTCCTAATAGTGCCACTTCCTGGGCCAAGTATATTGAAAGGACCACACTGCCCCACTCTAGCCTG
TATAGCTCCCAAATAAAGGACACAGAAACCTGGTATTTTATTTATAACCTGCTGGCACTGTGCAGGGCAGAGTCTGAGC
TATTCTAACATACATCCCAGCTATATGCCTGCGTTACTTGCTGTTTTAGTCTCGCCTGACTAGCTCTGCTCCATGTGTGTC
CCAGGGCGAACTTCTCTTGGCCACATGCTCATGGTCCAGCCACTCTCATGGCAACCTTCTTCTGTCTCCTAAATCCTTCT
CCTCTACTTGAGACACCCCCTACTGTCATGGTTTGAATAGGCTTGGCCCAGGGAGTGGCACTATTTGGAGGTGTGGCCT
TGTTGGAGTAGGTGTGTCACTGTGGTTGTGGGCTTTAAGACCCTCATCCTAGCTGCTTGGAAGCCAGTATTCTGCTAGCA
ACCTTCAGATGAAGATGTAGAACTCTCAGCTCCTCCTGTACCATGCCTGCCTGGGTGCTGCCATGTTCCCACCTTGATGA
TAATGGACTGAACCTCTGAACCTGTAAGCCAGCCCCAATTAAATGTTGACCTTATAAGAGTTGCCTTGGTCATGGTGTC
TGCTCACAGCAGTAAAACCCTAAGATACCTGCTCAGTCTCAAGCTCTGCCTTCCTCTCTCTCCTGCCCAGGCACAGGTTC
TAGCCTTCTATTACCTGATCAGAGATTACTGGGGAGCATTCTCTGTAGAACACTGGTCTATACAATGCCATGTCCAGAC
TGCAGCCTTGTCTTGGGGCATAGAACTCAGCATCTGAATACACAGTGCACAAGACCAACCTGGAGAGAAGAAAAAAGT
AGGAGCCTGAGAGACAGCTCAGCTGTTAAGAAAGTGTACTGTTTTCTTGCAGGGGACCAGAGTTTGGTTCTCAGCACCC
AAGCTGAATGGCTCATAACTGCCAGTTAGTCCATCAGCAGGAGTTACCATGTCTCACTCTACGCTGGTCACACTTAGGT
AGTCCCTAAGAGGTGCCTGATTTCAGCTGACAAACTCCTCACAGGGGTGAGTGTGAGCCCCCATGCTTGAAGCCACTGC
TTTCATGGAAGGGAGGGAAGAGGTATGTTGGAAAGGAGAAAGAGTCCCTGAACTCAGGGGTGTGAGTCCTGGGAACG
AGAGTTGGACAAGTGTGAATGAATGAAACAACTTGTCTTCAGTGAGTGGGGGAGGCTTGAAGAGTCAGTTAGCCAGGG
CCATGCCATTTTGTGCAGCTCCTCCATTTTGGTTGAACTGACAAGTTTCTGAAACCAAGTTGTTTGTTTTTTCAGAGTTA
AAGTGGCTTGTTTTGTAGATTTGTGCTGCCCCCACACTTGGAGCTGACTCAAGAGACAGCTCAGTTGCAAGAGGGTACC
ACCAACCATGCATGGGACTTGGAACCTCCCACTTCCTCTGAGCTGTCCTCAGATCCCTGACCAGGCTGCTGTCTGCCTAT
ATGGTAATACAATGCTTACCTCAAAGAGTACAATACAGAATTTACTTGGGAGCTGAATAAGAGTGATCATTGTCTGAGA
GTACAGGCGAGGTGACCCCAAAATTTTAACCTTGTTTTAATCTGTTAATGTTTTCATGCAGTTTTTAGAAAAATTTATTT
ATTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGATTGGTTGTTTTGTCATCATACATATATGT
GCACCATCCGTGTGCCTACTGCCTTCAGAAGCCAGAAAGAGGGAGCCAGATTCCCTGGAACCGAAGTTAAGATGGTTG
TAAGTTGCCTCGTGAGTGCTGGAAACCAAGTCCAGGTTCTCTGCAAGAAGAAGAAGTGCTCATGGTCGCCAAGCTATCT
CTCCAGCACCTCCATAAGGGCTAAGAAAACTGGGCTATGGACTGTCTTCTTTGCAAACTCTCCATGGTCACTGAAGCAG
TCTTTTTTTTTTTTTTTTTTAAATGTAGCTAAAAGAGCTAGAGTTGGCTCAATAGAGGATCTGGGTTCCATTCCCAGCTCA
CACTGTATCTGTAACTCCAGTCCCAGGGGCTCTAAAGCCGTCTTCTAACCTCCACAGAAACCAGGCACATATGTGGTGT
GCATACATACATGCAGGCAAAACACTCACAGACATCAAAAAAAAAAACAAAAAAACAAAAAAAACAAAAAAAAAAA
AAACAAAAAAAAAACCCAAAACAAAAAAACAGAACCTAGAGAGATTGTTTGTTTGTTTGTTTTTGAGACAGATTTTCA
CTATGTAGACCAGGCTGTCCTTGGGCTCATCATCACACCTGGAAAAAAAAATCTTATTGTTTAAAGTATAAGATCATCC
TTGTCAACACAGAGGGTTTAATCCTGGGCTAGATGAAATCTTGTCTCTAAACAATGAGAATAAAAACTAATGACATCAT
TATAATAAGAATACAATCTATTTAACCAGATAGCAATAGACGCACCGATGTGGTACATTCTTTCTCTTTGTTCATTGAAT
TGAATTTTGCAAAGCTAACCTTTCCTCAGGGTGACCTCATCCAAGTGTGTATGCAAGTGTGTGTGCACATGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGCATGAGTGTGTGTGTGTATGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAAAGACAGA
CAGACAGACAGACAGAGCACACCTCCCTGGACTCAGTTCTTTCCTTCCATCATGTGTGATAAGTTTTTTCTCCACTGGTG
AAACAAAGCAATTCAAGCCAGATTAGAGTGTATAAAAGCAGGTTTACTAGGAAGCTGCTATTGGGTGTGCAAGTTCAT
TGGTCTCAAGGAAAGAGGCCTGGGAAGTAGCCATAGGAAGGGAAATGAAGGGAGGGGGAAGAGAAAAAGAAAAGAG
GAGAAAAGGGGGCAGCAAAGAGACTAAAAGGTCTGGATTATATAGGGAAGCGCCTGTGGGGGAAGGTCAGCCCAGCC
CCTGGGCTGGTAAGGTCTGGGTAGAGGGTGGGGTTGTGCCAAGGAGGGACTGAGGGATGCTGGGAGAAACTGGAGGC
CAGGTCTGCTTTGGTATATAAGTTGTGCACCTCAGTTGTTTGTTCTGGGGTCTGAAACCAAACCCTGGGACTCTGAGGAT
GGAACTCAGGTCCTTTGGCTTCTCAAAAGCTCCCTTACCTGCTGAGCCGTCTTGCCAGTGAACTTCATTGGTTTGGGAGT
GCAGTTTAGGGTACAATTCATCTTGGCTGAGCAGCCAAGGTGGGGGCAGCTTGGAGCAGCGTGGGCTTCACAAACAGA
AAAAAGAGTCCTAAATGTGTCAACTGACATTCTAGTCAGTCAGTCAGCCTCCTAGAAGGTTCAACATCAGGTGCAGATC
TTTCCAGGAACTTCTGTTCACAGTATTAAATACATTTCTCTCCCTCAAAAGATAATGTGTCTCAGTGTCCCTTTGAATGT
CACATCAGAGCCCTTTCATCCTTTCCCCATAGTGTTCAGGGCCATGCAGAGCAAGCACACTGTAAGAACTAATGAATGA
ATGGATGAATGAATGAATGAATGAATGAATGAATGAGTTTAAAATGTGAGAAATTTGAAGAGAGCAAAACTACAATTC
CTTTGGTCTGGGACTTGGGAGTTCAAGTTCGTGTAAAGACTTTGGCTGTGCAAATGGCAGGACTTTTTGTTCAGTGTCCT
AAACAAGTAGAGGGATCCCATATAATCACGGAGTCCCCTGAGCCTCCATAATCCACAAGAGCAGGTTGCGCAGCTGTT
GGACATCAGTAGAGTCTTTTGATTCTTTGGAGACAGAGGGATGGGTGGAGTCTTGGGCCAAATGCTGGGTCATTTTAGC
TAGAGCCGGGTGGCTGTAGAAGAGAGATATGGTTGAGGGGAGGAAGTTGAAGAGACAGAACTGTGTGCTCCAAGGTG
GCCTAAGCCTGCAGAACAAGGGGAGGGAGGGGCTCTGAGGGCGGGGTCATTTGAGAGGAGGTGGGGGAGGGGAAGGT
TTACCTCACTTCAAGAAGCCTGGAAGCCTTGGAGCAGTGGAAGGCTAGAGAAAATTGCTGGGTGACTTAGGACCAGGA
AAAACAGAGCCAGGGAAATACGGGAAGAGGGAGAGGGAGAAGGAGAGCGAGAGGGAGGAGAGGGGAGAGGGGAGG
AGGGGAGAGGGGAGAGGGGAGGGGAGGGGAGGAGAGGGGAGAGGGAGAGGCTGCGCCGCACGTGTGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAATTTTAAAATT



   

TGCATCTTGTTTCCCCCATGACAAAAATAAGCCCGCACGTGAGTCCGTGAGAGGTTATTTGCAACTGTGAGCAGGAGTG
ACTGAAGTGACTAGCCTGGACAGAGGAGGGTCAGGGTGACTGAAGGAGTCCATTTTACCAGACTAAAGACCTTCCTTC
TGAAGGAGTATGTCAAGGCCTGCCAGAGAGCACCTGCTCCTGAATCTCAGAACCCAGAAGATCCCATGAAGTCTCTAC
AGAATGTTCCAGAAGCCTCTCCTCCAGTTCCCCGAGTGGAGGACCAGCTGCTGTGAATGAGGAGACACCCCAGATGGA
TCCAGTTTTCTGCAGAGAATCACAGACATTGTGGGGTTCTGGAGTTTTCTCTGGCCCAGGGGCCCCAAGACAGGGTGGA
GCAGCCACACCTGCCTGAAGTTCTGAGGAAGAGGGCGGAAACAGACAGCTCCCGCCCTCGCCCTCACCCTCACTTTCTC
TCCCCACAATTGTGATAGGCTCCACTGGGGGCATTGTGTGCCACAGGGGCTCACTTCCCCAAACAGGCAACTGTGGTTT
TTCAGAGCCTGCTGTCCAACCCTGGGAGGTCAGGTGGCATGCCTGGGATCAGTGTGGGTCCTGCCCCTCGATCCCCGGG
CTGACTGTGACATTGCATCTGGATGGAGCCATGGCCTCTTACGTTCCTGCTGTTGCTGCTGCTGCTGCTGTGGCTACAGG
GCTGTGTCTCAGGTGAGAGGCAGGGGTGGGGGTGGGGTTGGTAGAAGAGAAAGACTACTTCCCCCTGTCTACCCCACA
CTGCCTCTTCTTGTTCCACCATCTTAATGTTTTGTGGGTTGGGGAAGGAGGGTGGGCTGACCGGTCTTTACCAGAGACCA
GTGAGAATGTCCCCTGCTAATATCTGGCCCCAGGCAGAGCTTAGACAGGCTAAGATGTAGCTGTATCCTCTATATTGGC
CTTCATCTAGTGGGTTCCCTTGTAACGAAGAATGAGCATTTAATTTTCTCACAGAAATGACCTCTGTTTGGCCTTTGTCT
GACTGGTGCCAGTATGAGTTCTTGTATCAAGTCTGCACACTTTAAATTTCGTTTTCTCGGAATGCTGATGCCACATCCGG
TCCCTCAGCTCTGACTGGAAGGGAACCAATCCCCAAAGGCCCTTCCCAACTAGAGGCTACTCTGCAAGGGGCTCACTG
GTTTCGACCTTCCTGACTGCCGAGGCAACCGCTTACCACTTCCTGTTCTGTTCTGGCTAGAGTAAGGGCTGGCAAACCCT
CCCTTCACCAAGTGACAGAAAATACATGGGCACAAACGAACCTGGGACCCCAAAAGGCTTCTTCCAGGTCTCTGCCAC
TCTGCAGGGAGAAGGGTCTCGAAACCCTGGGCTGAGCCGAGGTGAATTCGAGGCCTGTTCTGTTCTGTTTACTTGGCAA
GGGAGGAACAGACCTTAGAGCTTCAGCTACAAGCTGTTGGAAACAAGGGCAGGTGGCTTCTGGGTCTTCACTGTACCC
TCTCCCTCCCTCCATCTCTTGAATTGCCCTGCTCTGCTTTCTTCAACAGACTGGATTATGAAGGGCACAGAACTCATTCA
TGTCTTCATTCATATTCATTCTCTCTGTCTCTCTGTCTCTGTCTCTGTCTCTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC
TCTCATCATCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTTATACACACACGGTGTATGCACTCCAGTCCATCCCCTTCCCC
CTTCCCTGCCCCCCCCCCCCCAAACCCATCCCTGGTGTTACAGGTACAAATTAGAGATGGGATTTTGTTTCCAGGCTAGC
CTGATCTCACTAGGTATCCCAGGCTAGTCTTAAACTCAGGATCCCCCTATTTCAGTCTCCTTCATGCTATTACAGGCTTG
GGCCACATCTCACTCCTAGGTATAGAGACTCTACCATCCATGGCCAGCCTGTGGTCCGCAGGCCCCAAGCATCCTGGCA
CAGCCATGATTTGCCTGGTGCATCTACAGATGTCAAAGTCAAGTCCCGATGACAAAAAGTTGGATGGACAGTGAATAC
TGTATCTGTTGGCTGGCTCATCCATGGGACTTAAGTGTGTGTGGTGTGCTTAATCTGTGTGTTAATATAGGGTATTTAAA
AATTAAGGACCATGGAGAGTGCTACTTAAAAGGTATCCAATAGGGGCAGGGGTGTGGCTCAGTGGTTAGAGTGCTTGC
CTACCCTGCTCGAGATACGAGGCATGGTGTTCCCCACAACCCCAAACAAGACATAAAGAAGAGAGTGTCCAGGTAGGA
GAGAAAGAGGAAGGGAGACTACTATTGGGAGAAATAATTCTTCATCATTTTTCCGGATACTGGGACCTTCTCTTGGCCT
CTGTAGTTTGTGCTCTCTGGTTCCAGAGCTTGATGAGCTGTTGTGTCTGCATCTGTCTCCCCGAAGGCAGGGTCTGGATT
GATCTTGAAATCCTGAGCATCCCTGAAGAGTGGAAAACATCCAGAGGAACAAGACTATGTCTGGTGGAGCTCTTGTGTT
AGGAGTGTGTCCCTCATTGAACTGGGGGCCTCTTCCATCAGACTCAGAGCAGACCTTCTGGGGGTTAGAGGTGCTGTGT
TTCTCTGTGACAGATTCTCGGAGGGTCCGGCTATGTTCTTGCCTCACACTGAGCTCCAGGGAAGTCAGGGCAGCATCCC
TCTCTCCTTTCACCCCCAGCTTCCATTTTCAAGATGCCTTCTTTCTCGGCCGACCTTGGTCAGAAAAGTCCTGTCTCCCCA
GGTCACTCCAATGAGAACCTGTACAGGAAAGTGTGGCGGCGTGAAGGCGAGACCCTGTCTGTGCAGTGCTCCTACAAG
AACCGCCGGAACTTAGTTGAGGCCAAGTCTTGGTGCAAAGTCAAGAAGAAGAAGTGCGACCACAACTTCACCCGGAGC
TGGGTGAGGGGTCCCAGCTACTCTCTGCGGGATGATGCCAAGGTCAAGGTAGTCCGTATCACCATGGAAGCTCTCAGA
GTTCAGGACTCCGGACGATACTGGTGTATGCGTAACACGGCTGGGCATTTCTACCCTTTGGTGGGTTTCCAACTGGAAG
TGTATCCAGGTGAGCAGACCTGCGCAGAGCCTGGACGGGCGGGATCATGGAACAATGGTTCTTTGCTGTGTACATCCTC
CTGTCATGGTTTCACAGACAAAGAAAATGGGTTTGGGCAAGCTCTTTGTGGCTCTGACCTTGCCCTTGGGCAGAGCGAG
GCTGGGACTTGGGACTTGGGACCCTACTTTGTTTTATACAGTTATCTGAATGTCATATACTCACCGAGTTTAGAGGGTGT
GCCGGGCACTGTTATATACAGGCTTTGAGAATATAATAACAAACAAAACCAGCCTCAGCCCTGCCAGACAGGAACAGG
TCAATCCAGACAAATCATTGTACAGCACAGTAGATGTCCTTAGAAAACAATACTGAGCTGCAGAGTTACTCAGAGTCA
GGGATGCGGCTGCTGCAGTGAGCATCAGAGGACCAACAAGCATTCAGCAGGGCCCCTGTAACAGCTCTCCCACATAGG
CCTGGGAGAGCCTTATGTGCAAGGGCCCTGAGGTGAGACACAACAAGGCCTGCACAAGGAGAACTGGTGTGACTGGTC
CACTCAGACTGGGGCTTGGGAAGAGAATTAGGAGACAAGGAAGGACGACAGTAAGTTTTAGAGTAATTGGCTGCATTG
GTTGGTTGGTTGGTTTTGGGACAAGGTCTCACTATATAGTCTGGCTGTTCTAGAACTCACTCACTCTATAGACCAGGCTG
ATCTTGAACTCACAGAGATCCACCTTCCTCTGCCTCCCAAGTGCTGGGGCTAAAGGTGTGTGCGACCACACCAGACCAA
TGCATTGTTTTTATTTAGGCTTTAAGCACTGGAGAGTCGAGTTGTCCTGAATTCCATGATATGGAGCTGAGTTTAATTCT
ATCTGCAACAGGAAGAAAAAGAAAAAAAAAAAAAAAACGTGTTATATCTTTCTTTGCCTGCCTCCCCTCTCTCCCCTTC
CCCCTGCCCCATGTGTGTGTGTATGTGTCTGTCTGTCTCTCTGTCTGACTGTCTGTCTATCTATTCATCTGTCCCTGCCTCT
GCCTCTGCCTCTGTATGTACGTGCCGATTTATGTGTGAGGCCAAACTCAGATAGCATTCTTTAGATCTGCCCACACTGTT
TTTTGAGACAGGGTCTGTCACTGGCCTAGAGAATGCCAAGTAGGCTAGGCTGGCTCACCAATGCCCAGGTTAAAAGCC
CACAGCAATGTGCCCAGGCCTTCATGGTTTCAAGGCTAGCCCTTTACTACTGACTGAGCCATGTCTTCAGCCCCTTCTCT
GCAAGGCAACAATCGCTGCGTACAGAAGGTGAGAGTGAGAAGAGGCAATGAGATCTAGGTGGATGCTGGCTGGAAAC
AGCAGTGGCTTGGACAGGTGGGACGTAGGCAGCATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGTGCGT
GTGTGTGTGCGTGTGTGTGTGTGTGTGTGTGCGTGCATGCGTGCTTGTGTGTAGTAGATGGATGCAATTCTATTCTTTTT
CAAGCTTTCTGCATATTTTGGAGTGAGTGCAGGATTTGCTTAAATGGGAGAGAGAGAATACTGACTCATCATTTGCTAG



   

GAGATGGTAACATTTATCAAATAGAGGAACCCACAAAGCAAGCTCCTTAGGAGGGGAATCATGGGCCATTTGGTCATG
GGAAGGCACCTCCTAGGACCCAGGGAGAGAGGTGACCCAGGCAGTTTAAGTGTTAGTGACGGGGCAGATCTGGAGTGT
ACACTTGAAAATGTCTCTATAAAGACAGTCAGGGGCATTCAAAGGTCACTGCTTAGGGCTGGGGATAATGGCTAAATG
ACATGAGGTCTCTCTCAGCATGTTCCAGTAAACCTGCTCGTCACTGATCAAGGGACAGAACAATCTCTCTTGTGAACAA
AAATAAGGGAGAAGAGTTGGAATGGAGATGTGGGGTCCCACATTTATAAGACTGGAAAGGGTGAGGAGCTGTCAAGT
GTCTGGGGAAAGCCACCAGCCCTTGCCTGTTCCTCTCACCTGAGTGCATCTCCCCCTTCCCTGGTCTGAACCAGCAAGA
GCTTTCTGTACCAGTTGTGGGGCCGAGTCTCATTTCTTTGCTCTCTAGTAAGATGCCAACCCAAGAAGCAGATGAACCT
GACTCCGGGTCCTCGTGTCGGGTGCGATGCCATCATGAAATGGACTTACTTTTTATCATTTCTCCTGTCATTTCTCTTATT
ATTGTTTTTGTGTGCACATTTGTGTGTATGTGTCAGTCCGGGTATGTGTGTGTACATGTGCACATGTGTGCCCATCTGTA
TATGGAGGTCTGTGAACAAACTCAGGTGTCATACCCAGGTGCCACCCATTCTTTTTTTTTTAATTGGGTATTTATTTCATT
TACATTTCCAATGCTATCCCAAAAGTCCCCCACACGCTCCCCCACCCACTCCCACTTCTTGGCCCTGGCGTTCCCCTGTA
TTGAGGCATATAAAATTTGCACGACCAATGGGCCTCTCTTTCCACTGATGGCCGACTAGGCCATCTTCTGATTCATATGC
AGCTAGAGACACTAGCTCTGGGGGGGGGGGGGAGGTACTGGTTAGTTCATATTGTTGTTCCACCTATAGGATTGCAGAT
CCCTTTAGCTTCTTGGGTACTTTCTCTAGCTCCTCCATTGGGGGCCCTGTGATCCATCCAATAGCTGACTGTGAGCATCC
ACTTCTGTGTTTGCTAGGCCCTGGCATAGTCTCACAAGAGACAGCTATATCTGGGTTCTTTCAGCAAAATCTTGCTAGTG
TATGCAATGGTGTCAGCGTTCGGAAGCTGATTATGGGATGGATCCCCAGATATGGTAGTCTCTAGATGGTCCATCCTTT
CGTCTCAGCTCCAAACTTTGTCTCTGTAACTCCTTCCATGGGTGTTTTGTTCCCAATTCTAAGAGGGGTCAAAGTGTCCA
CACTTTGGTCTTCATTCTTCTTGAGTTTCGTGTGTTTAACAAATTGTATCTTATATCTTGGGTATTCTAAGTTTCTGGGCT
AATATCCACTTATCAGTGAGTACATATTGTGTGAGTTCTTTTGTGATTGGGTTACCTCACTCTGGATGATGCCCTCCAGG
TCCATCCATTTGCCTGGGAATTTCATAAATTCA 
 

Selection Cassette: 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGA
ATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
GGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGA
AAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC
ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGC
CGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGA
TGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGT
TACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGG
CGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGC
ATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGA
TATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTT
GCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACC
TACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGA
TGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCC
GAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTC
CGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAG
CATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTA
ACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGA
TGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAG
CGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGG
CCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGC
GGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTG
CCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCG
ATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCT
GGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCG
ATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGC
AAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCAT
AGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTC
GCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTA
CGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGA
AAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAG



   

CTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGC
TGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC
CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATA
CACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAAC
CTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG
GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCC
CGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCG
AAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCA
GCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATA
TCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGG
TCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGG
AAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGA
GCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGC
TATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGT
GTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTG
CAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTT
GTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCG
TGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTC
CGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCG
GCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGC
AGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGA
CTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATG
GCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAG
CGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCC
GAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACA
TAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGC
CGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGA
ATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCG
GTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
GATCAAGGCAACTCTTATAAGGACAACATTTAATTACAGCTGGCTTACAGGTTCAGAGGTTCAGTCCATTAT
CATTAAGGCAGGACATGCAGCATCCAGGCAGGCATGACTAGGGAGGAGCTGAGTGGACAAGGGTTTCAAA
ACCCACCCCCATGGTGACATTCTTCCTCCAACAAGGCCACATCTCCTAATAGTGCCACTTCCTGGGCCAAGT
ATATTGAAAGGACCACACTGCCCCACTCTAGCCTGTATAGCTCCCAAATAAAGGACACAGAAACCTGGTAT
TTTATTTATAACCTGCTGGCACTGTGCAGGGCAGAGTCTGAGCTATTCTAACATACATCCCAGCTATATGCC
TGCGTTACTTGCTGTTTTAGTCTCGCCTGACTAGCTCTGCTCCATGTGTGTCCCAGGGCGAACTTCTCTTGGC
CACATGCTCATGGTCCAGCCACTCTCATGGCAACCTTCTTCTGTCTCCTAAATCCTTCTCCTCTACTTGAGAC
ACCCCCTACTGTCATGGTTTGAATAGGCTTGGCCAGGGAGTGGCACTATTTGGAGGTGTGGCCTTGTTGGAG
TAGGTGTGTCACTGTGGTTGTGGGCTTTAAGACCCTCATCCTAGCTGCTTGGAAGCCAGTATTCTGCTAGCA
ACCTTCAGATGAAGATGTAGAACTCTCAGCTCCTCCTGTACCATGCCTGCCTGGGTGCTGCCATGTTCCCAC
CTTGATGATAATGGACTGAACCTCTGAACCTGTAAGCCAGCCCCAATTAAATGTTGACCTTATAAGAGTTGC
CTTGGTCATGGTGTCTGCTCACAGCAGTAAAACCCTAAGATACCTGCTCAGTCTCAAGCTCTGCCTTCCTCTC
TCTCCTGCCCAGGCACAGGTTCTAGCCTTCTATTACCTGATCAGAGATTACTGGGGAGCATTCTCTGTAGAA
CACTGGTCTATACAATGCCATGTCCAGACTGCAGCCTTGTCTTGGGGCATAGAACTCAGCATCTGAATACAC
AGTGCACAAGACCAACCTGGAGAGAAGAAAAAAGTAGGAGCCTGAGAGACAGCTCAGCTGTTAAGAAAGT
GTACTGTTTTCTTGCAGGGGACCAGAGTTTGGTTCTCAGCACCCAAGCTGAATGGCTCATAACTGCCAGTTA
GTCCATCAGCAGGAGTTACCATGTCTCACTCTACGCTGGTCACACTTAGGTAGTCCCTAAGAGGTGCCTGAT
TTCAGCTGACAAACTCCTCACAGGGGTGAGTGTGAGCCCCCATGCTTGAAGCCACTGCTTTCATGGAAGGG
AGGGAAGAGGTATGTTGGAAAGGAGAAAGAGTCCCTGAACTCAGGGGTGTGAGTCCTGGGAACGAGAGTT
GGACAAGTGTGAATGAATGAAACAACTTGTCTTCAGTGAGTGGGGGAGGCTTGAAGAGTCAGTTAGCCAGG
GCCATGCCATTTTGTGCAGCTCCTCCATTTTGGTTGAACTGACAAGTTTCTGAAACCAAGTTGTTTGTTTTTT
CAGAGTTAAAGTGGCTTGTTTTGTAGATTTGTGCTGCCCCCACACTTGGAGCTGACTCAAGAGACAGCTCAG
TTGCAAGAGGGTACCACCAACCATGCATGGGACTTGGAACCTCCCACTTCCTCTGAGCTGTCCTCAGATCCC
TGACCAGGCTGCTGTCTGCCTATATGGTAATACAATGCTTACCTCAAAGAGTACAATACAGAATTTACTTGG



   

GAGCTGAATAAGAGTGATCATTGTCTGAGAGTACAGGCGAGGTGACCCCAAAATTTTAACCTTGTTTTAATC
TGTTAATGTTTTCATGCAGTTTTTAGAAAAATTTATTTATTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTATGTGATTGGTTGTTTTGTCATCATACATATATGTGCACCATCCGTGTGCCTACTGCCTTCAG
AAGCCAGAAAGAGGGAGCCAGTATTCCCTGGAACCGAAGTTAAGATGGTTGTAAGTTGCCTCGTGAGTGCT
GGAAACCAAGTCCAGGTTCTCTGCAAGAAGAAGAAGTGCTCATGGTCGCCAAGCTATCTCTCCAGCCCTCC
ATAAGGGCTAAGAAAACTGGGCTATGGACTGTCTTCTTTGCAAACTCTCCATGGTCACTGAAGCAGTCTTTT
TTTTTTTTTTTTTTAAATGTAGCTAAAAGAGCTAGAGTTGGCTCAATAGAGGATCTGGGTTCCATTCCCAGCT
CACACTGTATCTGTAACTCCAGTCCCAGGGGCTCTAAAGCCGTCTTCTAACCTCCACAGAAACCAGGCACAT
ATGTGGTGTGCATACATACATGCAGGCAAAACACTCACAGACATCAAAAAAAAAAACAAAAAAACAAAAA
AAACAAAAAAAAAAAAAACAAAAAAAAAACCCAAAACAAAAAAACAGAACCTAGAGAGATTGTTTGTTTG
TTTGTTTTTGAGACAGATTTTCACTATGTAGACCAGGCTGTCCTTGGGCTCATCATCACACCTGGAAAAAAA
AATCTTATTGTTTAAAGTATAAGATCATCCTTGTCAACACAGAGGGTTTAATCCTGGGCTAGATGAAATCTT
GTCTCTAAACAATGAGAATAAAAACTAATGACATCATTATAATAAGAATACAATCTATTTAACCAGATAGC
AATAGACGCACCGATGTGGTACATTCTTTCTCTTTGTTCATTGAATTGAATTTTGCAAAGCTAACCTTTCCTC
AGGGTGACCTCATCCAAGTGTGTATGCAAGTGTGTGTGCACATGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
CATGAGTGTGTGTGTGTATGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAAAGACAGACAGACAGACAG
ACAGAGCACACCTCCCTGGACTCAGTTCTTTCCTTCCATCATGTGTGATAAGTTTTTTCTCCACTGGTGAAAC
AAAGCAATTCAAGCCAGATTAGAGTGTATAAAAGCAGGTTTACTAGGAAGCTGCTATTGGGTGTGCAAGTT
CATTGGTCTCAAGGAAAGAGGCCTGGGAAGTAGCCATAGGAAGGGAAATGAAGGGAGGGGGAAGAGAAA
AAGAAAAGAGGAGAAAAGGGGGCAGCAAAGAGACTAAAAGGTCTGGATTATATAGGGAAGCGCCTGTGG
GGGAAGGTCAGCCCAGCCCCTGGGCTGGTAAGGTCTGGGTAGAGGGTGGGGTTGTGCCAAGGAGGGACTG
AGGGATGCTGGGAGAAACTGGAGGCCAGGTCTGCTTTGGTATATAAGTTGTGCACCTCAGTTGTTTGTTCTG
GGGTCTGAAACCAAACCCTGGGACTCTGAGGATGGAACTCAGGTCCTTTGGCTTCTCAAAAGCTCCCTTACC
TGCTGAGCCGTCTTGCCAGTGAACTTCATTGGTTTGGGAGTGCAGTTTAGGGTACAATTCATCTTGGCTGAG
CAGCCAAGGTGGGGGCAGCTTGGAGCAGCGTGGGCTTCACAAACAGAAAAAAGAGTCCTAAATGTGTCAA
CTGACATTCTAGTCAGTCAGTCAGCCTCCTAGAAGGTTCAACATCAGGTGCAGATCTTTCCAGGAACTTCTG
TTCACAGTATTAAATACATTTCTCTCCCTCAAAAGATAATGTGTCTCAGTGTCCCTTTGAATGTCACATCAGA
GCCCTTTCATCCTTTCCCCATAGTGTTCAGGGCCATGCAGAGCAAGCACACTGTAAGAACTAATGAATGAAT
GGATGAATGAATGAATGAATGAATGAATGAATGAGTTTAAAATGTGAGAAATTTGAAGAGAGCAAAACTA
CAATTCCTTTGGTCTGGGACTTGGGAGTTCAAGTTCGTGTAAAGACTTTGGCTGTGCAAATGGCAGGACTTT
TTGTTCAGTGTCCTAAACAAGTAGAGGGATCCCATATAATCACGGAGTCCCCTGAGCCTCCATAATCCACAA
GAGCAGGTTGCGCAGCTGTTGGACATCAGTAGAGTCTTTTGATTCTTTGGAGACAGAGGGATGGGTGGAGT
CTTGGGCCAAATGCTGGGTCATTTTAGCTAGAGCCGGGTGGCTGTAGAAGAGAGATATGGTTGAGGGGAGG
AAGTTGAAGAGACAGAACTGTGTGCTCCAAGGTGGCCTAAGCCTGCAGAACAAGGGGAGGGAGGGGCTCT
GAGGGCGGGGTCATTTGAGAGGAGGTGGGGGAGGGGAAGGTTTACCTCACTTCAAGAAGCCTGGAAGCCT
TGGAGCAGTGGAAGGCTAGAGAAAATTGCTGGGTGACTTAGGACCAGGAAAAACAGAGCCAGGGAAATAC
GGGAAGAGGGAGAGGGAGAAGGAGAGCGAGAGGGAGGAGAGGGGAGAGGGGAGAGGGGAGAGGGGAGA
GGGGAGGAGAGGGGAGGAGAGGGGAGAGGGAGAGGCTGCGCCGCACGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAATTTTAAAATTT
GCATCTTGTTTCCCCCATGACAAAAATAAGCCCGCACGTGAGTCCGTGAGAGGTTATTTGCAACTGTGAGCA
GGAGTGACTGAAGTGACTAGCCTGGACAGAGGAGGGTCAGGGTGACTGAAGGAGTCCATTTTACCAGACTA
AAGACCTTCCTTCTGAAGGAGTATGTCAAGGCCTGCCAGAGAGCACCTGCTCCTGAATCTCAGAACCCAGA
AGATCCCATGAAGTCTCTACAGAATGTTCCAGAAGCCTCTCCTCCAGTTCCCCGAGTGGAGGACCAGCTGCG
CTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCT
AGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGT
GCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTG
TCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGA
AGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAAC
CCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA
AGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTT
ACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAA
AACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT
GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC



   

ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAA
GCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCA
GATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCC
CACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGA
CGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCC
AGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGA
TGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGT
GACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGAT
TTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGT
TTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGC
GTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATC
CCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGA
TGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGG
CGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCC
TGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGC
TGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAAT
CGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCG
TAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGT
ATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCC
ACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCC
ATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGG
TAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGT
CTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTG
ATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATC
CAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTG
ACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCC
GCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTAC
CGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCA
GAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGC
GTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCA
ATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCG
CGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACG
CCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGAT
ACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGC
CGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATAC
ACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGAT
TAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAG
ACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGC
CCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAG
CCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTG
GCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTG
GTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATG
TACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTA
CTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCC
GCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATT
GCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATC
GATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCAC
CCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCAC
CCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGG
CGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCA
ATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTC
GGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCG
CCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGC



   

TGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA
TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACAT
CGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCA
GGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGA
CCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCC
GGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGC
GAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGC
CTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTT
TGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATA
GTTAGACAGGCTAAGATGTAGCTGTATCCTCTATATTGGCCTTCATCTAGTGGGTTCCCTTGTAACGAAGAA
TGAGCATTTAATTTTCTCACAGAAATGACCTCTGTTTGGCCTTTGTCTGACTGGTGCCAGTATGAGTTCTTGT
ATCAAGTCTGCACACTTTAAATTTCGTTTTCTCGGAATGCTGATGCCACATCCGGTCCCTCAGCTCTGACTGG
AAGGGAACCAATCCCCAAAGGCCCTTCCCAACTAGAGGCTACTCTGCAAGGGGCTCCCTGGTTTCGACCTTC
CTGACTGCCGAGGCAACCGCTTACCACTTCCTGTTCTGTTCTGGCTAGAGTAAGGGCTGGCAAACCCTCCCT
TCACCAAGTGACAGAAAATACATGGGCACAAACGAACCTGGGACCCCAAAAGGCTTCTTCCAGGTCTCTGC
CACTCTGCAGGGAGAAGGGTCTCGAAACCCTGGGCTGAGCCGAGGTGAATTCGAGGCCTGTTCTGTTCTGTT
TACTTGGCAAGGGAGGAACAGACCTTAGAGCTTCAGCTACAAGCTGTTGGAAACAAGGGCAGGTGGCTTCT
GGGTCTTCACTGTACCCTCTCCCTCCCTCCATCTCTTGAATTGCCCTGCTCTGCTTTCTTCAACAGACTGGATT
ATGAAGGGCACAGAACTCATTCATGTCTTCATTCATATTCATTCTCTCTGTCTCTCTGTCTCTGTCTCTTTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCATCATCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTTATA
CACACACGGTGTATGCACTCCAGTCCATCCCCTTCCCCCTTCCCTGCCCCCCCCCCCCCAAACCCATCCCTGG
TGTTACAGGTACAAATTAGAGATGGGATTTTGTTTCCAGGCTAGCCTGATCTCACTAGGTATCCCAGGCTAG
TCTTAAACTCAGGATCCCCCTATTTCAGTCTCCTTCATGCTATTACAGGCTTGGGCCACATCTCACTCCTAGG
TATAGAGACTCTACCATCCATGGCCAGCCTGTGGTCCGCAGGCCCCAAGCATCCTGGCACAGCCATGATTTG
CCTGGTGCATCTACAGATGTCAAAGTCAAGTCCCGATGACAAAAAGTTGGATGGACAGTGAATACTGTATC
TGTTGGCTGGCTCATCCATGGGACTTAAGTGTGTGTGGTGTGCTTAATCTGTGTGTTAATATAGGGTATTTAA
AAATTAAGGACCATGGAGAGTGCTACTTAAAAGGTATCCAATAGGGGCAGGGGTGTGGCTCAGTGGTTAGA
GTGCTTGCCTACCCTGCTCGAGATACGAGGCATGGTGTTCCCCACAACCCCAAACAAGACATAAAGAAGAG
AGTGTCCAGGTAGGAGAGAAAGAGGAAGGGAGACTACTATTGGGAGAAATAATTCTTCATCATTTTTCCGG
ATACTGGGACCTTCTCTTGGCCTCTGTAGTTTGTGCTCTCTGGTTCCAGAGCTTGATGAGCTGTTGTGTCTGC
ATCTGTCTCCCCGAAGGCAGGGTCTGGATTGATC 
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