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Genentech ID: UNQ16233 Date of Submission:  11.12.04 

Lexicon Contract Name: DNA231 Mutation Type: X  Standard Knock out  

LexVision Name: SEC512N1   Conditional  

Reference accessions:  NM_173395 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS 92_________     
    X Target Vector  DNA __pTV 92neo____________     

  X Targeted ES Cell DNA __1D1____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: 15+16 13+14 

Restriction Enzyme for Genomic Digest: HindIII BamHI 

Predicted Wild-type Band (kb): 4.8 6.1 

Predicted Mutant Band (kb): 3.7 3.4 

Probe Size: 318 288 

 
 
 
 
 
 
 
 

   



   

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: DNA231-23 5’ Primer Name: Neo3a 

3’ Primer Name: DNA231-24 3’ Primer Name: DNA231-8 

Predicted Wild-type Band (bp): 216 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 390 
 
 

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA231-13  5’ – CTGGACCTTCCAAGTCCTG 
DNA231-14 5’ – GGTACCAGCCATACTGAGAATC 
DNA231-15 5’ – GGTCCAGACATAGTCACCAG 
DNA231-16 5’ – GGCTTCTATGCTTCTTGCTG 
 
 
 
PCR Genotyping 
DNA231-8 5’ – GACCGTCACTGAGGTTCCAC 
DNA231-23 5’ – GTCAGCCTTACCTGCCCAG 
DNA231-24 5’ – GACGTGAATCTCAGTCTGGC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
GCGCATGCACACAGTGTGGATCCCCGGGATGCTTGGATGCTGTTCGTCAAGCAGAGTGACAAGGGGATCAACAGTAAGAGGAGGAGCAAAGCCAGGA
GGCTGAAGGTGAGCAGCTTGGGCCCACCACCTCCCCGAGCCCCTAGTACCCTTTCCAACAGCAGAAGCCATGGAAAGAAACAAGGATCAAGTATGAA
GCTGGCGTCCAGCAAGTCAGGAGTTAGGAGCCCTCAGGATGCCAGGTCCTCCCCAGATTTCCCTTCATGGCCAGAGGGAGAAGCTCACCCAACATATG
CTAAGGAGTTGGGTTGGCTTCGGGCTGCTGGAATGGTACAGGATGGGAGCCTCTCAGTATGGCCCTGGCTTGGGCAGGAAGCTGGCACTTGGACCTGA
TGACTGACTCCTGCATTGAGTTCCTCCAAGTAACTCTGGATCCAGGCTGGGCTTCAGTGTGTGTTGTGTTTCTCTATTGAGGGTCAGCCTTACCTGCCCA
GGATCTGACCCATTCACTGGGCCTGGGTGTGTGTATGTGTGTGTGGTCAGCCCTGCCCCCTTAGGCTACCTGGCCTTGCTTAGGCTTCTCTATGCAGGAG
CTTGCCTCCTTCCCTTAGGTCCTGACCCAGACCAGTATAAACTCCCAAGTGCAGTGGAGACTTGTTGTTGTGTCTCAGGCCAGACTGAGATTCACGTCC
CCAGAAGCAGCCTGGGTGGTCTTTATCTGGGAATCACATCCAGAGAGGCAGCTGTAGGGCTCTTGCATACAGAGCCTGCCGTGCCCTGTACAGCCCCT
AAGAAGCTCCACATCTGCACAATCCCATCCTTGCCCATGCCTGCACTCCATGCTTGATGATAGAGGAGTATGAGAGCCCTAAGGACCTCCACACGGAG
GGAAGAGCCCACAGCCAAGGCGGGAGCTCTCCTGCCAGCCTCGATGTAGGACCCGGCAGAAGGGTCACCTCTCCCCTCAAATGTTCTTAACCTCTACC
TTCCCTTCCAGCTTGGCCTGCCAGGACCCCCAGGGCCACCAGGTCCTCAGGGCCCCCCAGGCCCCTTTATCCCATCTGAGGTTCTGCTGAAGGAGTTCC
AGCTGTTGCTGAAAGGTAGGGGTGCCATTCTGTGGGCACATGTTCTGGTGTGGGCAAACCAGCAGGGCATCTCTAGAGGGTAAAGTTCAGGTCCCAGC
AAACACCTGCTATGTTGCTTCCCTGTTGGCCGCCCTGCCTGTCATGGGGCGGGACTGTGGGTGGGAGACATGCGGCAGGTGGAAGCCTCAGGGAAGGA
GGCCTTTTATTGTTCTTCACTGAGGACAGGCCCTGCAGCCTGCTGCTGGGGAGTGGCTGTCACTATCTTCTGTAAATGACTGTACCATGGAGGACTGCT
GCGAGCCCTTTCCTGCTTCTGTGCCACTGCTTGTTTGGTTTTAAATAAGCTTCCAGAGGGTGACGAACCTTTGTGTTTCTTCCAGTATAGCCACAATAAG
TATTTCTATACAACATTCTCAAAAATACAGGTATCGTTATAGAGGGTGAGGCTAGCGAACAAGGGTGCTGGGTGCTGGATATGCACTTGCTGGAGCTTG
TGTCAGATGGTGTGAAGGGAAACTGGCAGCTGCCAGGTCAGGCAGTAATGTCCCCAGGACCTCCAGTGTCAGTCACCACGCTCTAAGGCCACGGGCTG
GTGAGTAGAGTGGTCCACCGACTGCTTTGTGTCAGGCGCAGTACGGCAGCGAGAGAGCCATCTGGAGCACTGCACCAGGGATCTCACTACACCAGCCT
CGGGTAGCCCTTCCCGTGTCCCAGCCGCCCAGGAGCTTGATAGCCAGGACCCAGGGGCATTGTTAGCTCTGCTGGCTGCGACCTTGGCCCAGGGCCCG
CGGGCACCACGTGTGGAGGCCGCATTCCACTGTCGCTTGCGCCGGGATGTGCAGGTGGATCGGCGTGCGTTGCACGAGCTTGGGATCTACTACCTGGT
GAGTGGGGATGCAGCTGGCTGGATGGAGCAGGGTGGGGACCTAGGGTGACCTCGTCTGTGTGCTCCGTAGCCCGAAGTTGAGGGAGCCTTCCACCGGG
GCCCAGGCTTGAATCTGACCAGCGGCCAGTACACCGCACCTGTGGCTGGCTTCTATGCGCTTGCTGCCACTCTGCACGTGGGTGAGGTTCAGGACGTGG
CGATGGGAGGGACCATCCATTGCCCTGCCCCTGCCAGGGTGCACATGACCACCATGGACCACCATGGCCTGTCTTTTCCACAGCACTCACCGAGCAGC
CAAGAAAGGGACCAACACGACCCCGGGATCGTCTGCGCCTGCTGATCTGCATCCAGTCTCTCTGCCAGCACAATGCGTGAGTGGGCATTGCAGCCTAG
CCCTTTTTAGTGTAAAGACCCTCTTCCATTGACCCCATCCTACCCTAACTCCTTCCCAGGACCCATGAGACAGGCCCTTCCTGATTCCAGGACTCTCATT
CAGAGGACAGAGAGAGAGAGCGAGCCTCTGTAGGGCCTTTGTGGAATTCCATGAGCCCTTCCTTGGTCACTCTCCCGCTCCTCCCCGGTGAATTTGTCC
CATGACTTTTATTGCTTATTACTGGTGGTGTCCATCCTGTGTGCCTCATTTGGTCCATGAGAACGGGGACTGTGACCCTCTGCCTGGTACCTGGAATGGA
GGCCAGGCAAAGGGCAGGTGCTCTGCATCGTTGGGAGAGGTGTGAGTGAACAGTGGGGGAGGTCTCAGACCTAAGCTGGCTTTGGACTTCCTAAATCT
GCTGGTTTTGCATGTCACCTATCTTGGTTTCCCATCGGAGAAGCAGGCCTTTGTGGCCTTGCATGGATCTGGCCTTTCCTGTCTTTCCTCCTGAGGGCCC
AGGTTCAAGCACTGCCTCCTAGGGATGATGGCTCTGGACCTAGCACTTTACTGCCTATGGGGCTGAGCACTGAATGGCTGCTGCTGAGTGCAGAGTGCA
GCTGGCGAGCCTGGGGACAGGCTGACCCTCTTTCTGTCTTGGGCGCAGCTCCCTGGAGACTGTGATGGGGCTGGAGAACAGCAGCGAGCTCTTCACCA
TCTCAGTAAATGGTGTCCTCTATCTACAGGTGTGTGGGGCTGTGCTGGCCATGTGGGAAGGGGGTGTAGGGGTGTTGGCAGACGCTCAGGGCTATTGG
CATAGCACCCTTGGACACATTCAAGTGCCGATGCTGGCTTGAGAAGAGGCG 

 
Genomic Locus: (The deleted sequence represents nt 4658-7861 in the sequence below.  KOS92 used to generate the TV 
represents nt 1825-9595  in the contig below.) 
AGAGAGGGAAGACAAAACACTGGCAGAGTATTCTAAAGCCACCGTGGGGCCACAAAGTGAGCAGGAAGAGGGACAGCCACCAGCATAACACACAGA
GACTGGAGCACACCAGACACTCAAGAGATCCTCCTGTCATGCAGGGGATGGCCACAAGGCACCCCAAGAATCATATCCCAGAATCCCTAGGAAAACA
AGGACTCGGACATCTGAAGCTAGTGAGGACTTCTAGTTAGAATATAGAGTGCTCCACAGCACATAAAGCCTACAGGAGCATCCAGATCCCTCAGGAGA
GCCCCCAGACCCTCCAGGAGCACTCAGAGCCTGAGGGAGCACTTAGATCCCTCAGATCCCTCCGACCCCTCAGGAGAGCACTCAGATCCTACGGGAGC
ACCCAGAGCCTTCAGGAGCACTTAGAGTCTGAGAGTACTTGAGCCCCCATGTCTCAGTGTTCTAATGCTGTGAAGAGACACCAGGACCAAATCAATAT
TTTTTAATGATTTACTTACTTATTTAATGTATATGAGTATACTGTAGCTGTCTTCAAACACACCAGAAGAAGGCATCAGATCCCCTTACAGATGGTTGTG
AGCCACCATGTGGTTGCTGAGAATGGAACTCAGGAGAGAACAGCCAGTCCTCATAACTGCTGAGCCATCTCTCCAGCCACAACCAAGGCAATTCTTAC
AGAAAAAGGCACTTAATTGGGGGATTGCTTCTGGTTTAAGAGGTGCTGGGGCTTATCTGAGCTACATCCTGAGCTGCAGGCCAGAAAGACTGGGCCCA
GCATGGGCTTTGAAACCTCAAGTCCACCCTACAAGGCAGCACCTCCTAATCCTTCTAATCCTTTCAAACAGTTCTATTCCCGATGACTAAGCATTCTAAT
ATATGGGCCTATGGCAGCCATTGTTACTTAGACCACCACACCCTAGGAGCACTCAGAGCCCATAGGAGCACTCAAGGCCTACAGAGCTGCTGACTGCA
AGACATGGTACCTGGGCCTGGATATGCCTTGGTTTGGGGACTCCTTGATTCTCCCAAGGTCTATCCCTCATTTTCCTCCTTTGTATGTTAGGGACAGTCA
CGTGATCCGAGTACTGATGGTCCATCCACGTTCAAGGCATACATAGCTAACGACACCACTGCTAGCTGCAGGTACTCTTGAGGCCGCACAGCCAGTCA
GCCTCAGGCAGGCTCCCACTGTCTTTGAGTAAAGGGAAGATTTCATGCCCATGACCTCATCAGCCTACAGCCTTCCTTTGAAGAAAGAGGGACACGGA
GAAAGCTTGGCTCATTGAACTGCCGGGAAGCTGGGTCAAGGCCATGACATGAGGTCCCAGGAATGAGGATTAGATTTCTGCCATGCAAGAAGGCACA
GGGAGGTCACTCGCTGCTCTCCTGCCGGGCCCGACTCACTCAGAATGTTCACTCAGACCCAGGCACCACCACACTCAAGGGTCCCACTTCTGAATCAGA
GATGCCACTCCTTTGAGGCTGTGGACCCTATGCTTAGCGCCCTGTGAGCTTTGCCATGCACTCCTGTCCTCCTGAGGACCTTGCTTTCAAACAGGACCCT
GCAAACATGCGGGAACCTTTCCTGAATGGCTAGAGCTCTGGGGCTATGCGCCTGAACTGGACCGCGTCATTACCTTGAGCTAGGGTCCAGGAAGCCAT
GCCAGTACCAGAACTATTTGGATCTGGGCCCTCTGGAAGAACCCATGACATCACTAGGACAGTCCGTTGTTTGGGAAAATAACTACTTTCACATGGCAA
CAGATCTGGTTGTCAGCGCTCCAGCTGGGGCCCTCACTGTGAACAGAGCAGGGTCACTTGATATCTTAGGGTCATGCTTCCCAAATCAAGTCCCTTCTT
TGGACTCCCTCTTCTAGCCTTTAAGGGCACCTGGACGCACACAATTTAAGATTAAAACAAATCAAGCAAGCAAGCAAACAAAGGAAAAAACAAAAAA
CAAAACAAAACAAAACAAAACAAAAAAAGAAACAAAGAAACCCAGGTGTGCTGCTTTATCTACAGCCAATGTAATGACAGCAGCTCAAGGCAGCTAG
GCCTGCCTCTCTGGAGGAGAACCACCCAGAAAAGGCCTCCTCGCAGTTCATCCTTTAGGATTTGCCACATCTGTCCTGGTTGAATGCTCCGTGGTGGGC
AGTGGGCAGCAGTCTGAGCTCCATCTGCCTGGCTTAGGACATCAGAGGGATCCGACCTTTCAGCCAGACTGGGTCAGTTCTCTGTAGCTGCTAGTAGCA
GACTCCGTAGCTGGAGCCTGAGAGGTGCCAGCTGTGCAGATACATCCGGGGTGGGGAAGAGCAGGGAAACCTTAAAAGTGCTCCAGGTTCCCCAGCTT
GAAAAGGAGGAGCCATAAGGGCTGCCATATTCTCAGGTACTCAACTTGTCATTAAGGCCTGGAACCATGAGAAAAGAAGAGACCCGGGGCGGGGGGA
GGTCCTAAGAAGACGTGCAGAATGGTGCAGTGGGTGTCCTTAGAGAAAGGGGGGGTGTCTTAGAAAGCCTCGGGTGCAGGGCTAGGAGAAGAGAAGC
TAACCCTGGGCTACAGGCAGCAAAGTGGAGGCGTGCACGGACCGGATCGGGCGCCCGCCTCCTCAGGGTCCCCTGTGCCTGCAGAGCGTGCCCTAGCC
GCGAGGGGGCGACGGCAGCGAGGGCGGCGCGCGCGAGGCGGGGGATTCAAGCGCGTTATAAGGCGCCGACCTGACCAGCCGTGCTCTTTACTGCCGC
CGCCGCCGCCAGCATGGCCTCGACCCGCCGCCCCGTCGGAGCTCGCACGCTGCTCGCCTGCGCCAGCCTACTCGCCGCCATGGGCCTCGGTGTCCCTGA
GTCCGCGGAGCCCGTGGGGACTCATGCACGCCCGCAGCCGCCCGGGGCCGAGCTGCCCGCCCCGCCAGCCAACAGCCCGCCGGTAAGACGCAGCCGC
GCCCCACATCTTCCTGTCCCGGGGGGCCCTAAGACGGTGGGGAAGGTGGCACCCCTTGCTGCGCAGTGTCCAACACTGGGGATACGTCGCTCTCAGGG
GCTCTGTGAGACCCAGGGTTGGGTGGATGCGTCCTCTGTACCGTGGCTTTGGCGGCAGAACTCCACTAGGCCAGTAGGAGAGATTGGGAAAGGTGTGA
AATGCAGTTAACTTGCTCCTCGTGAAACTGGAAGACTGGTGAGAGAGCGGGGCTCCCAGATCTAGTTCCTTTTTGTTAGGTGACTGCGTCTGGGAAAGG
AGTGGTGTAACCAGGCTCTGCCTGCGATCCCTCCCAAGATCTCCACCTGAACTGCTGGGGTGGAGACGCAGGCTGGGGAGGGTGTGGCTAGAGGCCTG
GGGAGGGTGGATTGGTAGCCTTCATTGGAGCTGGTCAGTCCTGTTGGTGAGAGTTCAGGGAAGAATTTCAGGGTCTAGTTGATCGCTCATGCTGTGGGC
CAGGCACAAGGAAACCCCAGGCCAGCGCGCTCTTCAGTTCTCAGCACCCCAGGGGCCAACAAAACATCCACTAAGACAGCTGGAGATGGTTACAATA



   

CCTCCCTCTGCAAGGCATCCCTGGGTCCTTCCACCATCCCATTTCTGCCTCCTTTGGTGGGAGTAAACATGTCCTTGTTGTCTGAAGCCTCCCCCTGACC
CCCAGCCATCAGCTTTCAAAACTTTCATGAGGTCCAGACATAGTCACCAGGAAGTGGGGAGTAGGCTGGACCTTCCCAGTGGAATGTTGGCCTTGAAC
CCTCTTTGGGAGGGGCAAGGTGTCACCAGTTCCCTGATAGCTGGAACCCAGCTCCCACTCCAACTCCTGGGGCCCCTGACCAACATGGCTCCATGTATT
TTCGGTGCTGCCCTCAAGTTGACAGTGGTGCGAGTCTGTACACAGGCCACCGGTCCCCTGGAAGGGTCAGTACACCTGTTCTGACCTATAATGGAAGCA
CTGCACTGTGAGTGTCCACTGAGGGCATCAGACAGCAAGAAGCATAGAAGCCTCCATCATCCTGACACAGCAGCCTGGCCTGTGACCCACAAGACCCC
GGTTTGGGTAGTTTTGAGATCCTGGGTCTTTCTGTCAGACACTGGAGTCTGTGCCCTTGACTTCTTCTAAGGCCTCTTGAATGGTTCATTCCTTTCCTAGC
TGGTAGCCCTACATGGAACCCAGACCATTAGAGGCCTATTAACTGTCCTATTTGCCAAAGGCCTCTGCCAGGAAACAAGGCCACTCTCAGAGCTTGAA
TCCTTGGGCCAGTGTTTTAGAAAGCTGAGAAAAGTAAAGGCCTAGCTAGAGTCATGACATCCGGCTCCTCTGCCCCACTGCTCCCCATGCCCTGTGACC
ACAGTGGCCCTGAGGCTGGTCTCCCTGACACTTCTGACTGTGGGGAGGGACAAAATGACCTGTTGTCACCCAGTATTCATATATTCATAGTCACCTCCT
AAGCAACTGTGGGTTCCAGTGACTGTCAAAGGACGGTGACACTCAAGGAAAAGCAAGAAGATACATCCCAGAGCACCTGCTTTGGAGCCCCACTCCTA
CCTTCCTGCAGCCTGGGCTCCCTCCTCCATGGGCTGGGGATGGGTCGGACACTACCTCTGAAAACACAAGTGACAAGGGCAAGATGCTACCAAGCAAA
CCTACTGTGGCCATCTGTGTTCCAGGAACCCACCATTGCGCATGCACACAGTGTGGATCCCCGGGATGCTTGGATGCTGTTCGTCAAGCAGAGTGACAA
GGGGATCAACAGTAAGAGGAGGAGCAAAGCCAGGAGGCTGAAGGTGAGCAGCTTGGGCCCACCACCTCCCCGAGCCCCTAGTACCCTTTCCAACAGC
AGAAGCCATGGAAAGAAACAAGGATCAAGTATGAAGCTGGCGTCCAGCAAGTCAGGAGTTAGGAGCCCTCAGGATGCCAGGTCCTCCCCAGATTTCC
CTTCATGGCCAGAGGGAGAAGCTCACCCAACATATGCTAAGGAGTTGGGTTGGCTTCGGGCTGCTGGAATGGTACAGGATGGGAGCCTCTCAGTATGG
CCCTGGCTTGGGCAGGAAGCTGGCACTTGGACCTGATGACTGACTCCTGCATTGAGTTCCTCCAAGTAACTCTGGATCCAGGCTGGGCTTCAGTGTGTG
TTGTGTTTCTCTATTGAGGGTCAGCCTTACCTGCCCAGGATCTGACCCATTCACTGGGCCTGGGTGTGTGTATGTGTGTGTGGTCAGCCCTGCCCCCTTA
GGCTACCTGGCCTTGCTTAGGCTTCTCTATGCAGGAGCTTGCCTCCTTCCCTTAGGTCCTGACCCAGACCAGTATAAACTCCCAAGTGCAGTGGAGACT
TGTTGTTGTGTCTCAGGCCAGACTGAGATTCACGTCCCCAGAAGCAGCCTGGGTGGTCTTTATCTGGGAATCACATCCAGAGAGGCAGCTGTAGGGCTC
TTGCATACAGAGCCTGCCGTGCCCTGTACAGCCCCTAAGAAGCTCCACATCTGCACAATCCCATCCTTGCCCATGCCTGCACTCCATGCTTGATGATAG
AGGAGTATGAGAGCCCTAAGGACCTCCACACGGAGGGAAGAGCCCACAGCCAAGGCGGGAGCTCTCCTGCCAGCCTCGATGTAGGACCCGGCAGAAG
GGTCACCTCTCCCCTCAAATGTTCTTAACCTCTACCTTCCCTTCCAGCTTGGCCTGCCAGGACCCCCAGGGCCACCAGGTCCTCAGGGCCCCCCAGGCCC
CTTTATCCCATCTGAGGTTCTGCTGAAGGAGTTCCAGCTGTTGCTGAAAGGTAGGGGTGCCATTCTGTGGGCACATGTTCTGGTGTGGGCAAACCAGCA
GGGCATCTCTAGAGGGTAAAGTTCAGGTCCCAGCAAACACCTGCTATGTTGCTTCCCTGTTGGCCGCCCTGCCTGTCATGGGGCGGGACTGTGGGTGGG
AGACATGCGGCAGGTGGAAGCCTCAGGGAAGGAGGCCTTTTATTGTTCTTCACTGAGGACAGGCCCTGCAGCCTGCTGCTGGGGAGTGGCTGTCACTA
TCTTCTGTAAATGACTGTACCATGGAGGACTGCTGCGAGCCCTTTCCTGCTTCTGTGCCACTGCTTGTTTGGTTTTAAATAAGCTTCCAGAGGGTGACGA
ACCTTTGTGTTTCTTCCAGTATAGCCACAATAAGTATTTCTATACAACATTCTCAAAAATACAGGTATCGTTATAGAGGGTGAGGCTAGCGAACAAGGG
TGCTGGGTGCTGGATATGCACTTGCTGGAGCTTGTGTCAGATGGTGTGAAGGGAAACTGGCAGCTGCCAGGTCAGGCAGTAATGTCCCCAGGACCTCC
AGTGTCAGTCACCACGCTCTAAGGCCACGGGCTGGTGAGTAGAGTGGTCCACCGACTGCTTTGTGTCAGGCGCAGTACGGCAGCGAGAGAGCCATCTG
GAGCACTGCACCAGGGATCTCACTACACCAGCCTCGGGTAGCCCTTCCCGTGTCCCAGCCGCCCAGGAGCTTGATAGCCAGGACCCAGGGGCATTGTT
AGCTCTGCTGGCTGCGACCTTGGCCCAGGGCCCGCGGGCACCACGTGTGGAGGCCGCATTCCACTGTCGCTTGCGCCGGGATGTGCAGGTGGATCGGC
GTGCGTTGCACGAGCTTGGGATCTACTACCTGGTGAGTGGGGATGCAGCTGGCTGGATGGAGCAGGGTGGGGACCTAGGGTGACCTCGTCTGTGTGCT
CCGTAGCCCGAAGTTGAGGGAGCCTTCCACCGGGGCCCAGGCTTGAATCTGACCAGCGGCCAGTACACCGCACCTGTGGCTGGCTTCTATGCGCTTGCT
GCCACTCTGCACGTGGGTGAGGTTCAGGACGTGGCGATGGGAGGGACCATCCATTGCCCTGCCCCTGCCAGGGTGCACATGACCACCATGGACCACCA
TGGCCTGTCTTTTCCACAGCACTCACCGAGCAGCCAAGAAAGGGACCAACACGACCCCGGGATCGTCTGCGCCTGCTGATCTGCATCCAGTCTCTCTGC
CAGCACAATGCGTGAGTGGGCATTGCAGCCTAGCCCTTTTTAGTGTAAAGACCCTCTTCCATTGACCCCATCCTACCCTAACTCCTTCCCAGGACCCAT
GAGACAGGCCCTTCCTGATTCCAGGACTCTCATTCAGAGGACAGAGAGAGAGAGCGAGCCTCTGTAGGGCCTTTGTGGAATTCCATGAGCCCTTCCTTG
GTCACTCTCCCGCTCCTCCCCGGTGAATTTGTCCCATGACTTTTATTGCTTATTACTGGTGGTGTCCATCCTGTGTGCCTCATTTGGTCCATGAGAACGGG
GACTGTGACCCTCTGCCTGGTACCTGGAATGGAGGCCAGGCAAAGGGCAGGTGCTCTGCATCGTTGGGAGAGGTGTGAGTGAACAGTGGGGGAGGTCT
CAGACCTAAGCTGGCTTTGGACTTCCTAAATCTGCTGGTTTTGCATGTCACCTATCTTGGTTTCCCATCGGAGAAGCAGGCCTTTGTGGCCTTGCATGGA
TCTGGCCTTTCCTGTCTTTCCTCCTGAGGGCCCAGGTTCAAGCACTGCCTCCTAGGGATGATGGCTCTGGACCTAGCACTTTACTGCCTATGGGGCTGAG
CACTGAATGGCTGCTGCTGAGTGCAGAGTGCAGCTGGCGAGCCTGGGGACAGGCTGACCCTCTTTCTGTCTTGGGCGCAGCTCCCTGGAGACTGTGATG
GGGCTGGAGAACAGCAGCGAGCTCTTCACCATCTCAGTAAATGGTGTCCTCTATCTACAGGTGTGTGGGGCTGTGCTGGCCATGTGGGAAGGGGGTGT
AGGGGTGTTGGCAGACGCTCAGGGCTATTGGCATAGCACCCTTGGACACATTCAAGTGCCGATGCTGGCTTGAGAAGAGGCGAGCTTCAGGTCCCATT
CTCCCTCCAACTCTTATCCCCCAGCCCGTGTTGGTGCGACAGTAGTTTCACTTTCAGACCTTCCAAGAATCTGATGTGACAGACAGGTGCTTCCAGCCAC
CCAGGCCCTCCATGGCCAGGAAGGTGGGGGGCATAGAACTTGATGAGGCCTGAGCCCCTGGGACTATGGGAGGCCCAAGACAGTTATATGTGGAACC
TCAGTGACGGTCTCTTTTGTCATTGTGGTTGGCATTTACTAGAAAGTAAAGAGGTGTGTGGAGTGCTCATATAGTTCTGCTGAGCTCCAGGGTGGATGG
CTTGGATCAAGCCAGCTGTAGTGCTGTTAGCATGAGTTCCATTGAAGTCAAAGGGGTCCTCGGAAGCGACTTCCCTGGGAGGATCTCAGTCCTTATTCT
GGCAGTTTCCAGGGAATGTGATGCCACACTGGGCAGCCAGAGCAGAGTAATGCTCACGATGGTTCTACAGGCCACAGCAGGCGGTGGCAGAGGAACC
ACCTTGCTTGCCTCTTAAACCTGACCTGAGCCCTGAGCAGGAGCTTGCTCCCATATACTGAGATGGAAACACTGGAGAGCAATAGAATAAGAGCCACT
GTGTGGGGTTTGAATGCGAGACTACCAAACATTGCCTCTGGACTAAGATGTGGTATTCTCCCATGTGGGGCAGAGTAGGTCACAGTATGGATATGACTC
CTGTTGGGCACTGTAGGCTGCCTAGGGTCTCTGCTGCAGGGCCGGCCAGATAACTGACATATGCTCTTCCCTCCAGGCAGGACACTACACTTCTGTCTT
CTTGGACAATGCCAGCGGCTCCTCCCTCACGGTACGCAGTGGCTCTCACTTCAGTGCTATCCTCCTGGGCCTGTGAGCAGCTGCTGCAGGCTCTTACCCT
TACCAAGCAGAGTGGTGACAGTGGCCCTGTGCACAAGGAAGCCCACTGGACCTCTGCACACACTGGCCATCGCAATACCTCTTACCATAGCCACTGTA
TTCCTGCAGAGGTGATGGAAGCAGGCTCTCCCAGAACCAGCAGCAATTTGTGAATATCCTAAGCCCTGCTTGGCTCTTCTGGGACCATCCAGCTTACAT
GGTAGCACTTGCTCTATTCCCAGCTACAGAGCTGGCATCCTTGTAGCTCTATTCAGGCTCAAATTCCTTCCTGTGGCCCAGCAAACTAGTCAGGCCACTC
ACTACCTGGGACAACTCAGCCTGCACAGGGTAGGAAATGACTGTAGGTCCTTAGTGCTTAAGAGGGAAGCCCAGACCTTCTTGGACCATACACTGTCT
ACCTGGGTTCCTGAGTTCCTATCCTGCAGTATTCTCTATGTCTGCCTAGAGTACAGCCTCAGGGACCTAGGAACGTCAGGGGCCAGTAATCCTAGGCCT
GGCAGCAGTTTCTGTGTCTGGGGTAAGCACGATGACCTGCAGGCCCCTGGTGAGCACCCTAACATACTGGAGCTACACTCCTTTGCCATCCTTATCCTC
TACAAAGGCTACCAGCCAACTTCCCAACCCTCGGAGGCTCGGGCTCACTGCTAGGGCCCACACACTAAACCAAAGTTTGAGCACAGTTATCCACACAG
GGCACCTGCTCACAAGTTTCCCTCCTGAGACTCCATTGTAAAGGGGGTGGGTGGTCTGGCTGAATGGCAGCTTGGGAGGAAGAAGCTGGCTGAGGGCT
CTTCCCATGAGAAGGGCTGCCACCCTGCAGCCTGCTTTAGTGGTTTTCCCATTTTTAACAAAATGTGGGACCAGATCCTAATAGGCAGTGGAGAGGGCT
GGACCTTCCAAGTCCTGATGGCCTGCTGATGAAAGAGCTGACAGCCAGCAGTCCACACCCACCAGCTGCTTTGGGATCTCTTGGCCTAGCAGGAGTGC
TCAAGCCTGGGACAGAGGGGATAGCTCCAGTTGCTTCATCTTTCAGCTGACACCAGGATGAAGCTACCACATCAGAACGCCCTTCTATAATCGGACCT
GTCCCCAAATCAGGCTTCCAACAGAGCGACAGGTGCCTGGGGGAGCTGTCCGTGAGCAGGCCTGGCCCGATTCTCAGTATGGCTGGTACCCACCCTAC
CAGGAAGCACTGTGCTGGCCTGGGTCCTGACTCCCTGGCACTCTGATAAGGACATGAGGTGGAAACACCCCACCCTTTTCTGGATTTCATTTTGTATCC
AGTGGGCACAGACATGTCAGTGACGTTATCTTCTACCCTTGAGAAAGCCACATAAGCACATATCTTACCTTCCAACAACTGTGTTACACAGCAACTTAA
AAGTATTTATTGTGTCATATTGCTAGGCAGAATATATTTATGTAATGGATCACACAAAGCCCTAACAATGAAGGGCAGACCCGAGAAGCATGACCTCTT
TCCAGCTCACTTCACCAAAGACCATGAGGGGTAAGCTCTGGAAAGCAAGGGAGAAATGCCTTTAGTCTTGAGACTCCTACTGAAGTAGCAGGAGAGGC
TCTTACTAACCAGGAAGGCCACAGTGCCAAGAGTTACCCAGACAGAAGCACTTGGGGACATGGGTCACAGCCTATGGGGCACTGAATGATTCCTGGGC
TGCTATGAAATTGCTAAATTAAACTGTTTAGCTTTCTGATGAGTTGGCATTCTCTGTCTGTATGCCAGGCTGCCCAGGTCCTAGTCTCCAAGCAGGATTG
CTGTCTCTCAGTCCCTGTAGACAGGGTAGCGCTAATGTTCTTGAAGTTACTTAAAATTTATTTGAATTGCATTTATTTGGGAGGTACGGATATGGAGATC
AGATGACAGCCACAGCAGTTGGTTCTCTTACTTTGTGGGTCCTGGAGACTGAATCTGGGTACTTAGGCTTGGCAGGAAGTGTCTTTAGCAGCTGAACAA
GCTCACTGGGCCCACAGTGTTATTTTGAAAGGTTTTTATTCCTCTGTGTGGAGTACATGCAGAGGTCAACTTAGGGTGTTCCTCAGGAGCCAAGCACTTT



   

GTTTTGTGGGGACTGGATCTCACTAGGTCCCAGATTCAAGGTCTGAGGATCTGCCTGTTCCCACCATTCCCAGAACAGGATTATAAGCCGTGTGCTACC
ACACTTGGTTTCTTATGTGGATGATGGAAATTAAACTCAGGCCCTCACGAATGGCAAGCACATTCACCAAATGAGCTGACTCCAGCTTGACACCCTCCC
TAGTATGTTGGGGTTTGTGTTTTGAACAGTGTCTCAGGCATCCCAGGCTAGCCTCAAACTGGCTATAGTGGAGGGTGGCCTTCCAATTCTGATCTTCCTG
CCTCTAATCAGGTGTTGGGGCTATCTATAGGCATGTACTGCCATGTCTGGTTTATGGTGAAGGAACCCAGGATCCCAAGCATGCTAGGAAAGCCCTCCA
CCAAGATATGTCTTCAGCTCTGAGTGGGTTTCTGAGGCAGAGTCTTAGTATGTAACCCAGACTGGACTTTTGAATGTTTAAATTTAGGGACATTTGTATG
CATTCAATTTCTATTTATGGCTTTTCCATGACAGACCCTAAGAAGTCATCTATGGTTTGTACAGGATATTTTGAGGTCCTTGTAGCATCTGCAGCACATT
TTCTAACTGGCCAACAGTGATACGGCTGTGGAGGAGGAGGACAGTGACTGTCATAAAACAGGTCTGGAAAGGCAGCTATGTAGTATTACAGCCCCTGG
CCAGCGTTCATACAAAAATCTACAAGAGCTCTTCACTAAATAGCCCCAGCCTGATGTTCCTACACAGAAGGTAAATTTGGAGACAGGTTAGAAAGTTC
TTCGGGGGCCAATCATGCCCAGAGGTTCCCTGCCATGGGCTAGACCATCCACTCAGGCAGCGAACCAAGCACTCCTGAGATTGACAGCTGGGTGTAAG
CCAGGACGACAGTCATCCTCTCAGGGCTCACTTCAGGGAAACAGGAACGAGATGAATGAAGTTGTCTAGGAACCTGGTGAGACGGCATGGTATGTGGT
AAATTCACCTATGGACCCCATTTCAGCCACACCTGGGCTCCTGCCAGAAATGTGCTCTGTATAGAAAACTGAACAGAGCCCTATTATCCTGTCATCTTA
CTGCAAGGCCCCACTTCCCCAAAGGGTCACAATGACAGCAAGAGCCTGTGAACTACTAACAGGTCATCATGAGCTTGTCCAAGAGGCCCATGGTGGTT
CTGACAAGGACAGATCCAGAGCACATTCTAGAGCAAACACAGTTAACTCAGGACCAGTCACTCAAATAACTAGGAAAAAAAGAAACCTTTATTTACA
ACCATGGAAGTCCCACAGGAGTACACACAGCGTGCACAAACAAAATGAACCTGCAAGTCAAGAGCACACGCCAGTGTGCTGGCCTCAGTGTCCTATCC
TCACCACCATCACCGTCACGTTGTCTGCTGAGCCCCGCTGCACTGCCTTGTTGGCCAGCCTGTTGCATGCAGCTTCATAGCGGGCATCAACAGCAGGCT
TCCCTTCCCGGGTCTGGATCTTGTCATCCTACCAAAGGGATGGGATCTGAGTGAACAGGGCACCAGCCTCTGTCATTCTTTTAAGACACTACACCAGGG
CAGGGCCTGCTCTGTCCCTAACAAAGACTGGCAGGACAGTGCCTGGTGAGCTCCATAACAGGGCTTATGTTGACGGAGTTCACAGATTACTCCTGACA
CAGGGGTTGCGGGGCAATGGAAACAAAGCAGCTGAGACAAGTGGCACACCCTCTAAGATGTCTCACCTCAAGGCAGGACAAGATGAAGTTCACAGCT
TCTTCTGGGGTAAAGACCTTGAAAAGCCCGTCGCAAGCCAGCAAAATGAACCTAAGATACAGGGAAAAAACAAGGGTCTCAGCCACAAGCTCCTGAA
CAAAGGTGACCTGAGAGCTCAGTGAGGAGTGGCTGGCTGCCTAACGTTAAGGAAAGCCCTGGTTCCACTCACTACCCTAAAAATAAAAAGAATAATGG
CACACATATGTGTAATCTCAGTCCTCTGGAGGTAGAGAGGGGTCATTCTGGCTACACAGCAAGTTTGACTCCAGTAGGGCAAGTTGTCTCAACAGACCC
AAACCAACCAGGCTTGGTCGTCACACCTTTAGTCCCAGAGCTCAGCTAGCAGAGGCAGGTGCATCTCTAGGCTAGCTGGTATATATAGTGAGACCCTGT
CTACAAAAATAAAACAAGGGGCTGGAGAGATGGCTCAGCAGTTGGGAGTACTGACTGCTCTTGCAAGAACCCAGGTTCAACACCCAGTTGGCAACTCA
CAACTGTAACTCCAGGACCTTACACCCTCACACAGACATATTGCAGGCAAAATACCAACACACATAAAAAAATAAAATGAAAATAAATCAAAAAACC
AAATTAAACAAAAATCCTCAAAACCAATCCAGTAGCACTGTGCCTGTCCAACAACTCAATGGCCACGAAAATTTTAAAGCAATAGAATTTGTGTAAGG
AAGCTGAAACTCTTTAAAATGAGTTGTGGTTTAAGGAAGGATGCTGTATACCACAAGAGGGACATTTTCCCACCCGTAAGTAGAATCTCAGAGACCTC
AGAAGGAGATGCTGCATTCTGGTTCCTTAGGGACAATCATGGCAGCAGGTATGTAGTGAACATACCTGTGAGCCACCACAGGCCCAAGGATGGAGAAC
AAGCATCCTAAGGGAAGCATCCTTGGGTGGTGCTTCACTGCTGAGGGTCTGAGATCCTAGAGTGGATATCCCCACTTTCTGGTCTGAACACAGCTCACT
GTTCCCGAGATGCCCAGAGGAAGCCTCTGAGCATTTATGTTCTGTTGTGGAAGCCACTGTTCTCTTGGCCTGGCTTTAAAATAGCTACCTGCTTTTGTTT
CTTAGCCTGTCCAGAGTCTCTATTTTCTGACAGGGCACATACCTAGCCATATTTTGTGAGCACACAACCTGAGGTTGAGACATGGTGGGGACAAGTCTA
GACAGGCTACTCTTTCCAGTATTTTTCAGACTCAGAATAGTCAATCACAGACATGGGCTTAGCACAGCACTGTCACTACATACTGCTACTGTCATAGTT
GTCCCTAAGGTGCCATGCTAGGAGAGCACAGAAGACCCCAGGCAGATGGCCTGTCCTAATCTAGGGCAGAGAATGCCATAACCGTACAAGGGGCCTC
CAGAAACACACTCCAATATCCCAGGATAACTGACAACGTAGCCTAGGCAGGTAGGTGTCAGAACATGGCTCTTCCTAGCAGGTCTGGAGGCTGCCGTG
TGGCCTCTATGCTCTGCCACCAGCCCCTGCTCCAGCTCAGTCCTGTTTCTCTGAGCTCCTTCCATTCCTTCTGCTCAGTTTGGCTCAGGCTTACCCCACCC
TGTTGGGGTCAAGAGGGCTGTTACCTTGCCCTCAGCCAGTCTTGCTAGGTTTCCTGTGCTACTCTCAATCTACCTGCAACAGGAAGTTTTTCTCAGTCAC
TCAGGCCTTGATTTATAAGCTAAAACCCAAATGCCTTGGCCACCCCACAGATCCTGCTCAGTCTGTCCCCAGAACTTCTTCCCACTTTCCTCTCCATCCA
CCAAGCCCCTGGCCACCACAGTCCTGGCTGTTTCACGCTATACATGAATGAGTGGACATGGTCTGGATAGTCTCTCTGGAATGGATGCCTCTAAAGCCT
CTTAGCACAACCCCTACATTCCTGTGATAAAGCAAGCATCCATCTCAATTGATTCCTGACCACCGTGGACCCCGTGAAACCAGAACCCACAGGTGTCTG
TCTCTGTACCACAGGACCAGGCATACTGCATACCCCTCCCCAACTTCCCCCAGCAAAGGCTGAACGCAGATTGGAGGAAAGTCAGCAAGAGAAACAA
GCCCCTGTATGTGTATACCCACACTTTTGGTGACCGTTTGCTTTTACCTGTCATTGGGGGTCAGCTGGCAGCGTCTGATATCAGGCACAGATGTGACCCC
ACAGCGCTTGTACTGCCCATCTCCAATGGAACGCGATACCTCCAGCACGCCCAAGACACGCCCATC 

 
Selection Cassette: LacZ/Neo 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCCCCCCCCCCCCCCCCTCTC
CCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAA
TGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAA
GGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCG
GCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCC
TCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAG
TCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCG
TCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG
CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTG
GAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATT
ACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCG
AATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG
AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG
CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTA
CTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGC
GCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAA
TCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATT
GAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCA
GACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGA
CCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGA
TGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCAC
GACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCC
GATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGA
TCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCG
TCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGC
CAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCC
GGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAG
CGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAG
TACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCT
CCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGG



   

CTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAG
TGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGAT
ACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAG
TGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGC
GGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATA
CCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATC
AGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGG
GATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAAT
AATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTT
CTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCG
CTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCA
ATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAG
CAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCG
TGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGG
CTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACC
GACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGT
CACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGG
CTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAA
GCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGA
GGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGC
GGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGC
TCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTC
GTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCC 

 
Targeted Locus: 
AGAGAGGGAAGACAAAACACTGGCAGAGTATTCTAAAGCCACCGTGGGGCCACAAAGTGAGCAGGAAGAGGGACAGCCACCAGCATAACACACAGA
GACTGGAGCACACCAGACACTCAAGAGATCCTCCTGTCATGCAGGGGATGGCCACAAGGCACCCCAAGAATCATATCCCAGAATCCCTAGGAAAACA
AGGACTCGGACATCTGAAGCTAGTGAGGACTTCTAGTTAGAATATAGAGTGCTCCACAGCACATAAAGCCTACAGGAGCATCCAGATCCCTCAGGAGA
GCCCCCAGACCCTCCAGGAGCACTCAGAGCCTGAGGGAGCACTTAGATCCCTCAGATCCCTCCGACCCCTCAGGAGAGCACTCAGATCCTACGGGAGC
ACCCAGAGCCTTCAGGAGCACTTAGAGTCTGAGAGTACTTGAGCCCCCATGTCTCAGTGTTCTAATGCTGTGAAGAGACACCAGGACCAAATCAATAT
TTTTTAATGATTTACTTACTTATTTAATGTATATGAGTATACTGTAGCTGTCTTCAAACACACCAGAAGAAGGCATCAGATCCCCTTACAGATGGTTGTG
AGCCACCATGTGGTTGCTGAGAATGGAACTCAGGAGAGAACAGCCAGTCCTCATAACTGCTGAGCCATCTCTCCAGCCACAACCAAGGCAATTCTTAC
AGAAAAAGGCACTTAATTGGGGGATTGCTTCTGGTTTAAGAGGTGCTGGGGCTTATCTGAGCTACATCCTGAGCTGCAGGCCAGAAAGACTGGGCCCA
GCATGGGCTTTGAAACCTCAAGTCCACCCTACAAGGCAGCACCTCCTAATCCTTCTAATCCTTTCAAACAGTTCTATTCCCGATGACTAAGCATTCTAAT
ATATGGGCCTATGGCAGCCATTGTTACTTAGACCACCACACCCTAGGAGCACTCAGAGCCCATAGGAGCACTCAAGGCCTACAGAGCTGCTGACTGCA
AGACATGGTACCTGGGCCTGGATATGCCTTGGTTTGGGGACTCCTTGATTCTCCCAAGGTCTATCCCTCATTTTCCTCCTTTGTATGTTAGGGACAGTCA
CGTGATCCGAGTACTGATGGTCCATCCACGTTCAAGGCATACATAGCTAACGACACCACTGCTAGCTGCAGGTACTCTTGAGGCCGCACAGCCAGTCA
GCCTCAGGCAGGCTCCCACTGTCTTTGAGTAAAGGGAAGATTTCATGCCCATGACCTCATCAGCCTACAGCCTTCCTTTGAAGAAAGAGGGACACGGA
GAAAGCTTGGCTCATTGAACTGCCGGGAAGCTGGGTCAAGGCCATGACATGAGGTCCCAGGAATGAGGATTAGATTTCTGCCATGCAAGAAGGCACA
GGGAGGTCACTCGCTGCTCTCCTGCCGGGCCCGACTCACTCAGAATGTTCACTCAGACCCAGGCACCACCACACTCAAGGGTCCCACTTCTGAATCAGA
GATGCCACTCCTTTGAGGCTGTGGACCCTATGCTTAGCGCCCTGTGAGCTTTGCCATGCACTCCTGTCCTCCTGAGGACCTTGCTTTCAAACAGGACCCT
GCAAACATGCGGGAACCTTTCCTGAATGGCTAGAGCTCTGGGGCTATGCGCCTGAACTGGACCGCGTCATTACCTTGAGCTAGGGTCCAGGAAGCCAT
GCCAGTACCAGAACTATTTGGATCTGGGCCCTCTGGAAGAACCCATGACATCACTAGGACAGTCCGTTGTTTGGGAAAATAACTACTTTCACATGGCAA
CAGATCTGGTTGTCAGCGCTCCAGCTGGGGCCCTCACTGTGAACAGAGCAGGGTCACTTGATATCTTAGGGTCATGCTTCCCAAATCAAGTCCCTTCTT
TGGACTCCCTCTTCTAGCCTTTAAGGGCACCTGGACGCACACAATTTAAGATTAAAACAAATCAAGCAAGCAAGCAAACAAAGGAAAAAACAAAAAA
CAAAACAAAACAAAACAAAACAAAAAAAGAAACAAAGAAACCCAGGTGTGCTGCTTTATCTACAGCCAATGTAATGACAGCAGCTCAAGGCAGCTAG
GCCTGCCTCTCTGGAGGAGAACCACCCAGAAAAGGCCTCCTCGCAGTTCATCCTTTAGGATTTGCCACATCTGTCCTGGTTGAATGCTCCGTGGTGGGC
AGTGGGCAGCAGTCTGAGCTCCATCTGCCTGGCTTAGGACATCAGAGGGATCCGACCTTTCAGCCAGACTGGGTCAGTTCTCTGTAGCTGCTAGTAGCA
GACTCCGTAGCTGGAGCCTGAGAGGTGCCAGCTGTGCAGATACATCCGGGGTGGGGAAGAGCAGGGAAACCTTAAAAGTGCTCCAGGTTCCCCAGCTT
GAAAAGGAGGAGCCATAAGGGCTGCCATATTCTCAGGTACTCAACTTGTCATTAAGGCCTGGAACCATGAGAAAAGAAGAGACCCGGGGCGGGGGGA
GGTCCTAAGAAGACGTGCAGAATGGTGCAGTGGGTGTCCTTAGAGAAAGGGGGGGGTGTCTTAGAAAGCCTCGGGTGCAGGGCTAGGAGAAGAGAAG
CTAACCCTGGGCTACAGGCAGCAAAGTGGAGGCGTGCACGGACCGGATCGGGCGCCCGCCTCCTCAGGGTCCCCTGTGCCTGCAGAGCGTGCCCTAGC
CGCGAGGGGGCGACGGCAGCGAGGGCGGCGCGCGCGAGGCGGGGGATTCAAGCGCGTTATAAGGCGCCGACCTGACCAGCCGTGCTCTTTACTGCCG
CCGCCGCCGCCAGCATGGCCTCGACCCGCCGCCCCGTCGGAGCTCGCACGCTGCTCGCCTGCGCCAGCCTACTCGCCGCCATGGGCCTCGGTGTCCCTG
AGTCCGCGGAGCCCGTGGGGACTCATGCACGCCCGCAGCCGCCCGGGGCCGAGCTGCCCGCCCCGCCAGCCAACAGCCCGCCGGTAAGACGCAGCCG
CGCCCCACATCTTCCTGTCCCGGGGGGCCCTAAGACGGTGGGGAAGGTGGCACCCCTTGCTGCGCAGTGTCCAACACTGGGGATACGTCGCTCTCAGG
GGCTCTGTGAGACCCAGGGTTGGGTGGATGCGTCCTCTGTACCGTGGCTTTGGCGGCAGAACTCCACTAGGCCAGTAGGAGAGATTGGGAAAGGTGTG
AAATGCAGTTAACTTGCTCCTCGTGAAACTGGAAGACTGGTGAGAGAGCGGGGCTCCCAGATCTAGTTCCTTTTTGTTAGGTGACTGCGTCTGGGAAAG
GAGTGATGTAACCAGGCTCTGCCTGCGATCCCTCCCAAGATCTCCACCTGAACTGCTGGGGTGGAGACGCAGGCTGGGGAGGGTGTGGCTAGAGGCCT
GGGGAGGGTGGATTGGTAGCCTTCATTGGAGCTGGTCAGTCCTGTTGGTGAGAGTTCAGGGAAGAATTTCAGGGTCTAGTTGATCGCTCATGCTGTGGG
CCAGGCACAAGGAAACCCCAGGCCAGCGCGCTCTTCAGTTCTCAGCACCCCAGGGGCCAACAAAACATCCACTAAGACAGCTGGAGATGGTTACAAT
ACCTCCCTCTGCAAGGCATCCCTGGGTCCTTCCACCATCCCATTTCTGCCTCCTTTGGTGGGAGTAAACATGTCCTTGTTGTCTGAAGCCTCCCCCTGAC
CCCCAGCCATCAGCTTTCAAAACTTTCATGAGGTCCAGACATAGTCACCAGGAAGTGGGGAGTAGGCTGGACCTTCCCAGTGGAATGTTGGCCTTGAA
CCCTCTTTGGGAGGGGCAAGGTGTCACCAGTTCCCTGATAGCTGGAACCCAGCTCCCACTCCAACTCCTGGGGCCCCTGACCAACATGGCTCCATGTAT
TTTCGGTGCTGCCCTCAAGTTGACAGTGGTGCGAGTCTGTACACAGGCCACCGGTCCCCTGGAAGGGTCAGTACACCTGTTCTGACCTATAATGGAAGC
ACTGCACTGTGAGTGTCCACTGAGGGCATCAGACAGCAAGAAGCATAGAAGCCTCCATCATCCTGACACAGCAGCCTGGCCTGTGACCCACAAGACCC
CGGTTTGGGTAGTTTTGAGATCCTGGGTCTTTCTGTCAGACACTGGAGTCTGTGCCCTTGACTTCTTCTAAGGCCTCTTGAATGGTTCATTCCTTTCCTAG
CTGGTAGCCCTACATGGAACCCAGACCATTAGAGGCCTATTAACTGTCCTATTTGCCAAAGGCCTCTGCCAGGAAACAAGGCCACTCTCAGAGCTTGA
ATCCTTGGGCCAGTGTTTTAGAAAGCTGAGAAAAGTAAAGGCCTAGCTAGAGTCATGACATCCGGCTCCTCTGCCCCACTGCTCCCCATGCCCTGTGAC
CACAGTGGCCCTGAGGCTGGTCTCCCTGACACTTCTGACTGTGGGGAGGGACAAAATGACCTGTTGTCACCCAGTATTCATATATTCATAGTCACCTCC
TAAGCAACTGTGGGTTCCAGTGACTGTCAAAGGACGGTGACACTCAAGGAAAAGCAAGAAGATACATCCCAGAGCACCTGCTTTGGAGCCCCACTCCT
ACCTTCCTGCAGCCTGGGCTCCCTCCTCCATGGGCTGGGGATGGGTCGGACACTACCTCTGAAAACACAAGTGACAAGGGCAAGATGCTACCAAGCAA



   

ACCTACTGTGGCCATCTGTGTTCCAGGAACCACCATTGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCT
AGACTAGTCTAGCTAGAGGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGG
TGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGG
GTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGA
CCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAG
TGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTG
TATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTT
CCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATC
GCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGG
CGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAG
ATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCG
CTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGC
TGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGC
TGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAG
CGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGT
AACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCG
TCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACG
CTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGT
TAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCG
TGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCA
TGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGT
GTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAG
TATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATG
GTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAA
ATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCC
GTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCT
GACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACG
AGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTG
CCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA
GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTT
TGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTG
CGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGC
GGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGG
GGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCAT
CCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTA
CTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAAT
TGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTG
CACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCT
GAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTAT
GTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACA
TGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACA
AACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTC
GAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCA
AAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGT
CGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGA
ACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCG
TGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGT
GGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGAT
CTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGAC
CACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGC
CAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAA
AATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTT
GGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAG
GGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGG
CCGGTACCCAATTCGCCCTATAGAGCTTCAGGTCCCATTCTCCCTCCAACTCTTATCCCCCAGCCCGTGTTGGTGCGACAGTAGTTTCACTTTCAGACCT
TCCAAGAATCTGATGTGACAGACAGGTGCTTCCAGCCACCCAGGCCCTCCATGGCCAGGAAGGTGGGGGGCATAGAACTTGATGAGGCCTGAGCCCCT
GGGACTATGGGAGGCCCAAGACAGTTATATGTGGAACCTCAGTGACGGTCTCTTTTGTCATTGTGGTTGGCATTTACTAGAAAGTAAAGAGGTGTGTGG
AGTGCTCATATAGTTCTGCTGAGCTCCAGGGTGGATGGCTTGGATCAAGCCAGCTGTAGTGCTGTTAGCATGAGTTCCATTGAAGTCAAAGGGTGTGCA
TTACATGTGGGTCCTCGGAAGCGACTTCCCTGGGAGGATCTCAGTCCTTATTCTGGCAGTTTCCAGGGAATGTGATGCCACACTGGGCAGCCAGAGCAG
AGTAATGCTCACGATGGTTCTACAGGCCACAGCAGGCGGTGGCAGAGGAACCACCTTGCTTGCCTCTTAAACCTGACCTGAGCCCTGAGCAGGAGCTT
GCTCCCATATACTGAGATGGAAACACTGGAGAGCAATAGAATAAGAGCCACTGTGTGGGGTTTGAATGCGAGACTACCAAACATTGCCTCTGGACTAA
GATGTGGTATTCTCCCATGTGGGGCAGAGTAGGTCACAGTATGGATATGACTCCTGTTGGGCACTGTAGGCTGCCTAGGGTCTCTGCTGCAGGGCCGGC
CAGATAACTGACATATGCTCTTCCCTCCAGGCAGGACACTACACTTCTGTCTTCTTGGACAATGCCAGCGGCTCCTCCCTCACGGTACGCAGTGGCTCT
CACTTCAGTGCTATCCTCCTGGGCCTGTGAGCAGCTGCTGCAGGCTCTTACCCTTACCAAGCAGAGTGGTGACAGTGGCCCTGTGCACAAGGAAGCCCA
CTGGACCTCTGCACACACTGGCCATCGCAATACCTCTTACCATAGCCACTGTATTCCTGCAGAGGTGATGGAAGCAGGCTCTCCCAGAACCAGCAGCA
ATTTGTGAATATCCTAAGCCCTGCTTGGCTCTTCTGGGACCATCCAGCTTACATGGTAGCACTTGCTCTATTCCCAGCTACAGAGCTGGCATCCTTGTAG
CTCTATTCAGGCTCAAATTCCTTCCTGTGGCCCAGCAAACTAGTCAGGCCACTCACTACCTGGGACAACTCAGCCTGCACAGGGTAGGAAATGACTGTA
GGTCCTTAGTGCTTAAGAGGGAAGCCCAGACCTTCTTGGACCATACACTGTCTACCTGGGTTCCTGAGTTCCTATCCTGCAGTATTCTCTATGTCTGCCT
AGAGTACAGCCTCAGGGACCTAGGAACGTCAGGGGCCAGTAATCCTAGGCCTGGCAGCAGTTTCTGTGTCTGGGGTAAGCACGATGACCTGCAGGCCC
CTGGTGAGCACCCTAACATACTGGAGCTACACTCCTTTGCCATCCTTATCCTCTACAAAGGCTACCAGCCAACTTCCCAACCCTCGGAGGCTCGGGCTC
ACTGCTAGGGCCCACACACTAAACCAAAGTTTGAGCACAGTTATCCACACAGGGCACCTGCTCACAAGTTTCCCTCCTGAGACTCCATTGTAAAGGGG
GTGGGTGGTCTGGCTGAATGGCAGCTTGGGAGGAAGAAGCTGGCTGAGGGCTCTTCCCATGAGAAGGGCTGCCACCCTGCAGCCTGCTTTAGTGGTTT
TCCCATTTTTAACAAAATGTGGGACCAGATCCTAATAGGCAGTGGAGAGGGCTGGACCTTCCAAGTCCTGATGGCCTGCTGATGAAAGAGCTGACAGC
CAGCAGTCCACACCCACCAGCTGCTTTGGGATCTCTTGGCCTAGCAGGAGTGCTCAAGCCTGGGACAGAGGGGATAGCTCCAGTTGCTTCATCTTTCAG



   

CTGACACCAGGATGAAGCTACCACATCAGAACGCCCTTCTATAATCGGACCTGTCCCCAAATCAGGCTTCCAACAGAGCGACAGGTGCCTGGGGGAGC
TGTCCGTGAGCAGGCCTGGCCCGATTCTCAGTATGGCTGGTACCCACCCTACCAGGAAGCACTGTGCTGGCCTGGGTCCTGACTCCCTGGCACTCTGAT
AAGGACATGAGGTGGAAACACCCCACCCTTTTCTGGATTTCATTTTGTATCCAGTGGGCACAGACATGTCAGTGACGTTATCTTCTACCCTTGAGAAAG
CCACATAAGCACATATCTTACCTTCCAACAACTGTGTTACACAGCAACTTAAAAGTATTTATTGTGTCATATTGCTAGGCAGAATATATTTATGTAATGG
ATCACACAAAGCCCTAACAATGAAGGGCAGACCCGAGAAGCATGACCTCTTTCCAGCTCACTTCACCAAAGACCATGAGGGGTAAGCTCTGGAAAGC
AAGGGAGAAATGCCTTTAGTCTTGAGACTCCTACTGAAGTAGCAGGAGAGGCTCTTACTAACCAGGAAGGCCACAGTGCCAAGAGTTACCCAGACAG
AAGCACTTGGGGACATGGGTCACAGCCTATGGGGCACTGAATGATTCCTGGGCTGCTATGAAATTGCTAAATTAAACTGTTTAGCTTTCTGATGAGTTG
GCATTCTCTGTCTGTATGCCAGGCTGCCCAGGTCCTAGTCTCCAAGCAGGATTGCTGTCTCTCAGTCCCTGTAGACAGGGTAGCGCTAATGTTCTTGAAG
TTACTTAAAATTTATTTGAATTGCATTTATTTGGGAGGTACGGATATGGAGATCAGATGACAGCCACAGCAGTTGGTTCTCTTACTTTGTGGGTCCTGGA
GACTGAATCTGGGTACTTAGGCTTGGCAGGAAGTGTCTTTAGCAGCTGAACAAGCTCACTGGGCCCACAGTGTTATTTTGAAAGGTTTTTATTCCTCTGT
GTGGAGTACATGCAGAGGTCAACTTAGGGTGTTCCTCAGGAGCCAAGCACTTTGTTTTGTGGGGACTGGATCTCACTAGGTCCCAGATTCAAGGTCTGA
GGATCTGCCTGTTCCCACCATTCCCAGAACAGGATTATAAGCCGTGTGCTACCACACTTGGTTTCTTATGTGGATGATGGAAATTAAACTCAGGCCCTC
ACGAATGGCAAGCACATTCACCAAATGAGCTGACTCCAGCTTGACACCCTCCCTAGTATGTTGGGGTTTGTGTTTTGAACAGTGTCTCAGGCATCCCAG
GCTAGCCTCAAACTGGCTATAGTGGAGGGTGGCCTTCCAATTCTGATCTTCCTGCCTCTAATCAGGTGTTGGGGCTATCTATAGGCATGTACTGCCATGT
CTGGTTTATGGTGAAGGAACCCAGGATCCCAAGCATGCTAGGAAAGCCCTCCACCAAGATATGTCTTCAGCTCTGAGTGGGTTTCTGAGGCAGAGTCTT
AGTATGTAACCCAGACTGGACTTTTGAATGTTTAAATTTAGGGACATTTGTATGCATTCAATTTCTATTTATGGCTTTTCCATGACAGACCCTAAGAAGT
CATCTATGGTTTGTACAGGATATTTTGAGGTCCTTGTAGCATCTGCAGCACATTTTCTAACTGGCCAACAGTGATACGGCTGTGGAGGAGGAGGACAGT
GACTGTCATAAAACAGGTCTGGAAAGGCAGCTATGTAGTATTACAGCCCCTGGCCAGCGTTCATACAAAAATCTACAAGAGCTCTTCACTAAATAGCC
CCAGCCTGATGTTCCTACACAGAAGGTAAATTTGGAGACAGGTTAGAAAGTTCTTCGGGGGCCAATCATGCCCAGAGGTTCCCTGCCATGGGCTAGAC
CATCCACTCAGGCAGCGAACCAAGCACTCCTGAGATTGACAGCTGGGTGTAAGCCAGGACGACAGTCATCCTCTCAGGGCTCACTTCAGGGAAACAGG
AACGAGATGAATGAAGTTGTCTAGGAACCTGGTGAGACGGCATGGTATGTGGTAAATTCACCTATGGACCCCATTTCAGCCACACCTGGGCTCCTGCC
AGAAATGTGCTCTGTATAGAAAACTGAACAGAGCCCTATTATCCTGTCATCTTACTGCAAGGCCCCACTTCCCCAAAGGGTCACAATGACAGCAAGAG
CCTGTGAACTACTAACAGGTCATCATGAGCTTGTCCAAGAGGCCCATGGTGGTTCTGACAAGGACAGATCCAGAGCACATTCTAGAGCAAACACAGTT
AACTCAGGACCAGTCACTCAAATAACTAGGAAAAAAAGAAACCTTTATTTACAACCATGGAAGTCCCACAGGAGTACACACAGCGTGCACAAACAAA
ATGAACCTGCAAGTCAAGAGCACACGCCAGTGTGCTGGCCTCAGTGTCCTATCCTCACCACCATCACCGTCACGTTGTCTGCTGAGCCCCGCTGCACTG
CCTTGTTGGCCAGCCTGTTGCATGCAGCTTCATAGCGGGCATCAACAGCAGGCTTCCCTTCCCGGGTCTGGATCTTGTCATCCTACCAAAGGGATGGGA
TCTGAGTGAACAGGGCACCAGCCTCTGTCATTCTTTTAAGACACTACACCAGGGCAGGGCCTGCTCTGTCCCTAACAAAGACTGGCAGGACAGTGCCT
GGTGAGCTCCATAACAGGGCTTATGTTGACGGAGTTCACAGATTACTCCTGACACAGGGGTTGCGGGGCAATGGAAACAAAGCAGCTGAGACAAGTG
GCACACCCTCTAAGATGTCTCACCTCAAGGCAGGACAAGATGAAGTTCACAGCTTCTTCTGGGGTAAAGACCTTGAAAAGCCCGTCGCAAGCCAGCAA
AATGAACCTAAGATACAGGGAAAAAACAAGGGTCTCAGCCACAAGCTCCTGAACAAAGGTGACCTGAGAGCTCAGTGAGGAGTGGCTGGCTGCCTAA
CGTTAAGGAAAGCCCTGGTTCCACTCACTACCCTAAAAATAAAAAGAATAATGGCACACATATGTGTAATCTCAGTCCTCTGGAGGTAGAGAGGGGTC
ATTCTGGCTACACAGCAAGTTTGACTCCAGTAGGGCAAGTTGTCTCAACAGACCCAAACCAACCAGGCTTGGTCGTCACACCTTTAGTCCCAGAGCTCA
GCTAGCAGAGGCAGGTGCATCTCTAGGCTAGCTGGTATATATAGTGAGACCCTGTCTACAAAAATAAAACAAGGGGCTGGAGAGATGGCTCAGCAGTT
GGGAGTACTGACTGCTCTTGCAAGAACCCAGGTTCAACACCCAGTTGGCAACTCACAACTGTAACTCCAGGACCTTACACCCTCACACAGACATATTG
CAGGCAAAATACCAACACACATAAAAAAATAAAATGAAAATAAATCAAAAAACCAAATTAAACAAAAATCCTCAAAACCAATCCAGTAGCACTGTGC
CTGTCCAACAACTCAATGGCCACGAAAATTTTAAAGCAATAGAATTTGTGTAAGGAAGCTGAAACTCTTTAAAATGAGTTGTGGTTTAAGGAAGGATG
CTGTATACCACAAGAGGGACATTTTCCCACCCGTAAGTAGAATCTCAGAGACCTCAGAAGGAGATGCTGCATTCTGGTTCCTTAGGGACAATCATGGC
AGCAGGTATGTAGTGAACATACCTGTGAGCCACCACAGGCCCAAGGATGGAGAACAAGCATCCTAAGGGAAGCATCCTTGGGTGGTGCTTCACTGCTG
AGGGTCTGAGATCCTAGAGTGGATATCCCCACTTTCTGGTCTGAACACAGCTCACTGTTCCCGAGATGCCCAGAGGAAGCCTCTGAGCATTTATGTTCT
GTTGTGGAAGCCACTGTTCTCTTGGCCTGGCTTTAAAATAGCTACCTGCTTTTGTTTCTTAGCCTGTCCAGAGTCTCTATTTTCTGACAGGGCACATACCT
AGCCATATTTTGTGAGCACACAACCTGAGGTTGAGACATGGTGGGGACAAGTCTAGACAGGCTACTCTTTCCAGTATTTTTCAGACTCAGAATAGTCAA
TCACAGACATGGGCTTAGCACAGCACTGTCACTACATACTGCTACTGTCATAGTTGTCCCTAAGGTGCCATGCTAGGAGAGCACAGAAGACCCCAGGC
AGATGGCCTGTCCTAATCTAGGGCAGAGAATGCCATAACCGTACAAGGGGCCTCCAGAAACACACTCCAATATCCCAGGATAACTGACAACGTAGCCT
AGGCAGGTAGGTGTCAGAACATGGCTCTTCCTAGCAGGTCTGGAGGCTGCCGTGTGGCCTCTATGCTCTGCCACCAGCCCCTGCTCCAGCTCAGTCCTG
TTTCTCTGAGCTCCTTCCATTCCTTCTGCTCAGTTTGGCTCAGGCTTACCCCACCCTGTTGGGGTCAAGAGGGCTGTTACCTTGCCCTCAGCCAGTCTTGC
TAGGTTTCCTGTGCTACTCTCAATCTACCTGCAACAGGAAGTTTTTCTCAGTCACTCAGGCCTTGATTTATAAGCTAAAACCCAAATGCCTTGGCCACCC
CACAGATCCTGCTCAGTCTGTCCCCAGAACTTCTTCCCACTTTCCTCTCCATCCACCAAGCCCCTGGCCACCACAGTCCTGGCTGTTTCACGCTATACAT
GAATGAGTGGACATGGTCTGGATAGTCTCTCTGGAATGGATGCCTCTAAAGCCTCTTAGCACAACCCCTACATTCCTGTGATAAAGCAAGCATCCATCT
CAATTGATTCCTGACCACCGTGGACCCCGTGAAACCAGAACCCACAGGTGTCTGTCTCTGTACCACAGGACCAGGCATACTGCATACCCCTCCCCAACT
TCCCCCAGCAAAGGCTGAACGCAGATTGGAGGAAAGTCAGCAAGAGAAACAAGCCCCTGTATGTGTATACCCACACTTTTGGTGACCGTTTGCTTTTA
CCTGTCATTGGGGGTCAGCTGGCAGCGTCTGATATCAGGCACAGATGTGACCCCACAGCGCTTGTACTGCCCATCTCCAATGGAACGCGATACCTCCAG
CACGCCCAAGACACGCCCATC 
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