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Genentech ID: UNQ6368 Date of Submission:  September 29, 2003 

Lexicon Contract Name: DNA099 Mutation Type: X  Standard Knock out  

LexVision Name: MEM481N1   Conditional  

Reference accessions:  
 
NM_139299 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __ pKOS-66, & pKOS-74__(pKOS-53 N/A, but pKOS-74 very similar)______  
     Target Vector  DNA __pTV53____________     

   Targeted ES Cell DNA __2G7____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 13+14 17+18 

Restriction Enzyme for Genomic Digest: EcoRV SacI 

Predicted Wild-type Band (kb): 24.8 11.8 

Predicted Mutant Band (kb): 19.5 13.3 

Probe Size: 330 bp 470 bp 

 
 
 
 
 
 
 
 
   



   

PCR Strategies: 
For standard knockouts, give wildtype and mutant-specific strategies 
 

Wild type-specific (absent in targeted allele) Mutation-specific product (absent in wt) 

5’ Primer Name: 5 5’ Primer Name: Neo3a 

3’ Primer Name: 7 3’ Primer Name: 7 

Predicted Wild-type Band (bp): 274 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 348 
 

 
 
 
Primer sequences:   
 
 
Southern probes 
13  5’ – GTGAAGGAGGTGCCTTCAGTTAG 
14 5’ – CCCAGCCTAAGTTTTAAGACAAG 
17 5’ – GATTCACCCCTGAGTCAAGTTAC 
18 5’ – CTTGGCTTATGGTTAGAACTG 
 
 
 
PCR Genotyping 
5  5’ – GGGTGTGAACGCTGGAATAATG 
7  5’ – GATCATCTCTCCAAATTTACATG 
Neo3a  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 



   

 
Genomic Sequence Deleted: 
 
GTGAACGCTGGAATAATGTGGACCTTGGCACTGTGGGCATTCTCTTTCCTCTGCAAATTCAGCCTGGCAGGTAGGTTAGC 

 
Genomic Locus: (the deleted sequence represents nt 8093-8172  in the sequence below) 
 
AGAGTGAAGGAGGTGCCTTCAGTTAGCCATGTCTGAAGTAGAATTTCCTTGATACATGCTTCTAGGCTGAGGATATGTATGGAATAAGTATTGACGGTA
TAAAGAAGTACTTTGTATTTTCTGCTATTTAGCTTTCCTATGTAGTGCACTGTAACAGCACTTTAAATATTTTATGTTTATGTTTCCTATGTAAACAACTA
GGTCTGTTTCCCCTACGTATCTGCTAATTTCTTCTACATAGTGGAACATTGCCTAAGGAATGTGGGACGTAGGTTTAAAATGAACAAACACCAGTTGGC
AAATATGTCTTGTCTTAAAACTTAGGCTGGGTTCCTTTCCTGTTGTATCACAACCTCTTCTCTGGTCTTATTATTTTTCTGTGTGGATGATTTCACCAGCC
AGTAACAAAAGGTTGCAAAGGCATGGTATACAAAGGGATTCCCCAAATCATCTCGTTTGATCTTGGTGTTTAGGAAAGAAACATCATCAGGTGGCCTT
AGTTTCGCTCCAAGCTCCTATATTAGTCACTTTTCTACTTTAATTTAATATATATTTAATAAAATGTGATGACCAAAAATGACTTATAGAGGAAAGAGTC
TATTTGTTTTACATATCCTGAGTCACACACAGTCCATTGAGGAAAGTGAGGGCAGGAACTCAAAGAGGGCAGGAATCTAGAGGCAGGAGCTGATGCAG
TAGCCATGGAGGGGTGCTGCTAACTGGATTGCTCCTTATGGCTTGCTAAGCTGCCTCTTCCTCCTTCCTTCCTNNNNNNNNNNNNNNNNNNNNCCTCCT
CCCCCTCCTCCGCCGCCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTT
CTTCTTCTTCTTCTTCTTCCTAGCTGTCCTGGAACTCACTCTGTAGACCATCAGCCTGCTTTCTTACATAATCTGAGACCACTGTTTGAGGGATGGCACCA
CCCACAATAGGCTGGGCCTTCTCCCACCAATTACTAATTAAGAATATGCCCTACAGGTTTACCTTGTCTTACAGAGGCATTTATTTTCTCAATTGAAGTT
CCCTCTTCTTAGACGAGCTTGTGACAAGTTGACTTAAACTAGCCAGAGCATCTCCACATTTTATACACGTTCTCAGCTGTTTTGAATTCAATTACTTCAC
CTGTGCAGTAGGAATACTGTCAATTTCACAGAATTATTATGAAGACCAAGTGAGAAAATTAAAGTTATTAGTACTAATCTCAACACATAGCAAGCATT
AGTGCTGTTAACTAAGCTGGGCTTCTGCACTGTTCAGGTTAAATAGAAATAAGACTTATAAAGCTCTTTTCAGAGTTAACAACTGTATCTCTTCCCCTGG
CTCCCTCTTGGAGTACATAGCATGTCATGGTTGTAGATTTCTTTCTCTTGAGTTGAGGACACTCCTTAACACTTCCTATCCTTTGTCACATTTGTCAGGAC
TTCCCGAATATAAACTTGAAACTTGAGTGGTTCTCTTGAGTTGTTTATGGCCTCTCAGATGACGACTCTCCCTTTAAAGCTGAGTGGTGTAAGAGAAGC
AGACGATCACCTATTTAATTGTGCCATTACAGTAAATGCAACTCATTTCTCAGCGTCAGTGGGTAAGTGCCACCCTGGGCTGGGATGGATTTAAAAGTC
AAGGGAAAGCCCTCAGATAAGCACAGGAAGCACACATCTCCCTGAGGATAAAGCACCTCTCACCCGGTACATCCTGGCTTGGGCATAGCACTGGTTTC
CGTGAGCATCCTTTGAACCAGCTGGGCATTATGGGGTAATTATGAAGGTGAGTGTGAGTTGATAATCAGATTCTCCTTTTCCTACTATGTGTGGTTGCTT
GCTGAAATTATGGGTCAGAATTCCATCACGTGGGTTATTCCTTTAATAGTTATACTCTTTTGGAAAGTCTTTTTTTTTTTTTTAAGTTATGGTGAGGAACC
GTGGGGATCGAAAGTGAGAAGGTGGTGGAATATTCTGAACGAAACAGATTTCAACTATAGACCAGAGAAAACCAGAGCAGGGTTAACTGGAGTGAAC
TCCTATGGTTAGTGGATATTGGAAGCAAGAGAGATGAGGGAGAACCAGTCACTGGGAGCTACCTTATAGCTCTACTTCAGACAGCTGTAGTCGGGAGC
CGTACGGGGGAGCTTGGATTTGTTTTTGTCCCTCACAAACTGTTATTTTTGAAATGTTTATGGACTATCTCTGATGTTCAATTTGCTTATCTATGAAGTGG
AGGTAAGACCAACTCTACAGGGATTTGGAGGCAAGGGGACAATTAATATAATGTAATTAGCACCCAATAGGTTCTCACTACTACAGGGTCTAGCTGCT
GGTCATTTAGAATGCTCTTCCTTGGAAGCAGCTCACTACCCCGATGGGCTTACTGACTTTGAAACCGAAGGCAAATATCTGGTGTCTCTTAATTTTATCC
TGGAAAGCGTTCCATATCCTCATATAAAAAGGTAAGGGAACAATTATTTATTAAGTTCATATTGTCAATATTTGACTGAGTTTGATTTATGAAAGTAGA
AATTTCATATAACTTAACCTAAAATATAACAGATAAAATATCCTTTACACAACTTTAAATATTTAAATAGATGCAAAATATAAATATAATGGTACCTAC
CTTATTTACTTCAAAGACCTAAGTAAAAATACATGGGTAAGTGCTGTTTAAGGATGTTTAAGAGATGTTCAAATCAGCATTTAAGAGAATGAGAGGGG
GCTAGAGCGATGGTTTAGGTGGTACAGTGCTTACCACACAAGCAGAAGGACCCGAGTTCAATTCCCTATATAGAAAAGCCCATATAGAAAAGCCCATA
TAGAAAAACCCATATAGAAAAGCCGGGAACAACAGTACACAGCTGTAATCCCAGCACTGGGGAGTCAGGGACAGGAAGATCTTTGGAACGCTGCCCT
GGCAATCTAGCTGAATCATTGAGCACTAGATCGATGAGAGACATCGTGTATCATGTATCTCCTTTTGCTTAAAGAGAAGGGTCCCCTGTTCTCATTCTCC
TTTGCTGCTGTGTGTATAGGTTCATGTGTGCATGTGTGAGCATGTGTGTAGAGGCCAACACTCAACAGATGAGTCCACCATGTGGGTGCTGGGAACTGG
AACAAAACAACAACAATAACAAAAACCTGTCCTCTTGAAGAGCAGCCAATCTCTCTACCAAATCCGAGCCTGTGAGGAATTCTGAGGTACTGTACTCA
GTACTCTCTAGTCAACCCTGCTGGGTTGGGCAGCCCATTGCTTTGTAAAGACAAGTGTGAGTGACCATAAAGGTCCAGACTTCACACTGGAGCTGATGA
AGCTATCAAGCAGGCTGCCCGGCCTTGCTCAGTGTACTGGCTGATTTGAGTGTCAACTTGACACAGGCTGGAGTTATCACAGAGAAAGGAGCTTCCCTT
GGGGAAATGCCTCCATGAGATCCAGCTGTGGGGCATTTTCTCAATTAGTGATCAAGGGTAGGAGGACCCATTTTGGGTGGGGCCATCCTTGGGCTGGG
TGCCCTAGATTCTATAAGAAAGCAAGCTGAGCAGGCCAAGGGAAGCAATCCAATAAGCAGCATCCTCCATGACCTCTGCATCAGCTCCTGCCTCCAAT
TTCCTACCCTGTGTGAATTCCTGTCCTGACTTCCATTGGTGATGAACAGCACTGTGGAAGTGTAAGTTGAATAAACCCTTTCTTTCCCAACTTGCTTCTT
GGTCATGATGTTTTGTGCAGGAATACAAATCCTATCTAAGACACTCAGTCCTCAGAATTTCTCACAGACGAATCGGACTTGGCTGATAGTTTTACTCTG
CTGGGTAGAGCATTGTCAGCTGACAAATAGTTGAATGGACTATTAACTGAATGAAAGAAAATAAAAATGAAATTGGACAAAGTTCATCATCTAGGAGC
CAACCTTGATTGAGATTTGAAATACCAAAAGTGTCCTGTGGAGTGGAGGATTGCTAGGGAGAGAACAGCTGCCCCTCCTGGTCCTTCCCTTTGTGGCAC
GTGACAGGATGTGGGAAGGTGGAGACAAAGGCAGGAGACTCCCCCTACTTTTTCTCTCTTACTTCATCCTGGCCAGTGCTTGTAGCCAGCAGTAATTGT
TTGGGTTGTTTTCTCATCTCTGATGGCAGCTGCCGTAGGGTTACATCCTTGGTGGTGTAGTCAGTGAGTTTGAGGTGGAGACGTGGCATCGCCGAGAGC
ACTACAAGTCCACCCTGACATATTCATTGTACTGTCAGGAAACTCTGGGCCTCTATCAGATACTCCGTTCAAATGGATGTCCTGTGGGTGAGAATGCCA
GTGTCTGGGAAGGGGTCTTTCTCCGAAGACCAGTTACTACCAAGCTGCTCAAGCTGCTCCATTTCAAAGTGAAGGTCGTTTACCTAGGATCAGGAAATG
TTGAGGGTTCTCCCTGGGAGCGCAGCAGAATCTTTCCAGTTTTCCTATGACGTTCACCTCACTTAAGCGTCTAAGAGACCCATGAGGGATGGTCTGTTT
AAGACAGGAAGTCCCAGACCCCTTGCCCTGGGCTTTCCCTTATGCTGAATCTGTAATCAGAAAACAAAACAAAACAACCTTCTGATTTTGAGCAACCTG
GAAAGGAGACTTGATCTTGAGATAGTTTTCCCAAGGCTGGGGTGTGATCTTGTAGCTGCCCTGTTAGAATCTTTCACTCTGGTGACAGAACATTTTGAA
ACTTCCCCCAGTAAATGGTACTGGATATAAACTGCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGCATTTCTGTCCACAAGAGCAT
ATGAAGTTACCTTGGCATCCTAGTCTATCACTTCCTGTCCCTCCCTTGAGACAAGGGTTTTTCACTGAAAAGACCCTGGAGGACAAACATACTGGAATA
AGGGTCCCTGTCCTGAGGGCGTTGGTTGGATGTCTACAGTCATTACTTCGTGTCTCTTCTTAGCTGCTCTGTGTCTTCCCTGTACAATTATGTTTGCCATG
GAATATTTAAGGTCACGGTTCACTCTCTGACTACACAAGGAGACCCGAGACTTTTACTCATTTTTGGCTCAAACTCCCTGGAAGAATTACAGCATGATA
GTCATCAGTAATATCGTCTCACTCATTGGTAGCTTTAAAAACAACAACAACAACTCTGGCTTCCCTCTCTATCTCTGTCCCTTATAAGAAGCCACTGTCC
GGCTCTTGGAAGTCAAAGCTGAGCTCTTCTACACTCAGTGCACAATGCTGAATTAATCCAAGAAATCCAGCTGTGGCTGTCTCAGTTTCTAGAAAGTCA
CTCTCTCCAACTGTGACTGCTCCAACTTTGCCTCCGGGTGGGCTGTATGGTGCTGTGAACCATTTAAAGCTTCTTTTTAAACCTTCATGAATAACAGGTA
AGTGTTCTCATAATAAAGGAGTGGTGATGATTGGTATTAATTTAAAATATCATATGCTAAAATTTTATTTAACATGAAACAGCCAAAGATTTAAACATG
AAAAATAACTTATTGCCAATAGTATTAGCTTTATTATATAGTTATTAATTGACTCAATTATTGGGCTGATAGCATCTGTTTTTATAGAATTTCCATATCTG
GACCTCCCTCCAATTCCAACAATGCTTTTGAACATATAAGTGGGAGCAAAGACTAAAAGACATGTTTTCTCCTAAAACTAGAAACAGATTAATATAAAT
TTCTAACAATGAGAAACAGATGAGCAACATTTCATTGTTAGGCAATGATTTCATTTTTTGCCTCTTTTTGAGTTTTTTTATTTTTATCTTGATGAAGAACT
TTAATTTTAGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACACATGCTCGTGTGTGCGCGCATGCTCCTTGAAGTCACAATTGAAC
TCGGGCCTCAGCCTCCTGAATCTGGGATTACAGCGCAGGTCACCTCTCCTGAGCATTTTTATTTCTGTAGAACCCAGGTCTCATGCTTTGTTATTACTTA
AGGCATTTTCATCTAGTAGGTACTTTAGCTGGCTGATGCACGTGAGACTTTTATCCCTGTGGCTCATCCAACCATCTATCACAGGAAAATGTAGCATCGT
TTACTTCTTCCTGGATGAGGGATGTTTTTTACATTTGCCTCATCTTTAGGTTCCCCTAGCCCAGAGCTAGCATCCATGTTATTCCTTATTAACAGCCATAT
AACATAAGCAGTACCACGTGAACATGCCTACCATGTAGCAGGCCTGCGCTGAATAGGGTTCATTCTCACGAAGCTATTCTCAGAATGAGGGGAAGGCA
GAAAGTATGTTGCTAAGCACCATTCACGCAACTCTGTGGGTGAGGCTCAAAGGAATGTCCTGTGGGTGTTCAGGGAGGGCATCTTGGCATAGATTGGC



   

CTTGAAATGAGTCTAGGAAAGTGATGGATTTGCTGGAAATAAGGATGTGGCAGGAAAAACAAAAATGTCTTGATTTCTTCTGCCGCTACATCAGTCAT
CACAGAAACTTCTAGTAGCAGATGGGTGGTGATTTCTCACATAGCAAACCATTGATTCTGTAGCATCGGATGCCAGAAAGAGGGCCTCTGAGCCAATT
CAGCTCAGATACCACATTCCTAGATATAACACCACAGCCCCCAGGCTGGAGGCACAAACCTCAAGACTGGCTCCCTGAAAATGTGTCTGCTAGTTCCA
AGCCTGGGGTGATTTTATTTGTGCTTTTGACCAACTGACTATATAAACCATTGTTATTACAGCTTCCTCTTTGAGTTTGGCTAATTTGCTTGAACAACTCC
CTGAAGCAGGCTTATCAGGTTATTTATTAAAAATATAATAGAAAGCATACAGATAAAGAGATGGGTAGGAGAAGGTGTGGGCTCTCACAACCCTCTGG
AAGTCTCTACATGTCCTCTGTCTGAGAGCTCCCGGGATCACGTCCTTTGGATTTTTCCCATTGTATAGGCTCAGTTGCTAGTAGGTTGGGTGGGATAGCC
TAGCAAGTCTGTGTGTAAAGACTTTCTTCCTCTAGGAAATGGAATGGGCTTCCTCTTCAATGACAAGAGTTTTATGACTGTTGATCCTGCAGAAGGACA
GATAGGTCAGAGGGTTCATGCCTAGTAGCAAGATAGAAAGGCAGGAGAAGCCGGTGTGGTAACTCATGCCTGGAATCCTAGCACTTATGGTGGCTGAG
ACAGGAGGATTCAACGTCAGCTTAAACTGCTGCGAGTTCAACGTCAGCCTTGGCCACATAAAACCCTTATGAAAGTAACCCTAGTTACAGTGTGAAAA
CCTATCTCTACAAAGAAAGCAAGGAAGAAAGGAAGGAAGGAAGAGAGGGAGAGAAGGAAGGAGGAAAAAGGAGATAAAGGAAAAAAGGCAGGGA
AAATTAGAATGACTGATAGAGTTTTTATGACTCATCTCAAAAAAGAGAAATGTCAGTTTCTACTACCTGCCTTTGGGGAGAAGTTACAAGTCAAGAACT
AGGTACAAAACCAAAGTATCACGTATCATGATTTTATAATGGGAAGGGGCTCTGGTAGGCAAGCACAGTTTAAAGATATGAAATAGAACATTGTTTCT
GGGAAGCCTCGGTTAATCCGTTTGGCCCAGGACTCAGTAACTGAGGCAAAGGCTAGAAGCTGGTCTCAGATCTGTACAGATTCATAGCACCTTCTGCCT
GCCTTAGCCCTGTTCTTGGTGGTAGTTTGCTTTTGAGTGTGCATTGTGAGTGGGTGAGTGGTATGCATTGTGGATAAAAATCAAACAAAACAAAACAAA
CAAACAAAACAAAACAAAAAACAAGAACCCATTGCCAGTACATATCTTTAAAATGGGGACTGCATTGATGAAATAGAAAAGATCTGTGTTGTGAAAG
AGCCATCAGGATGGGGTGGGGTGGAATGGGATGGGGTGGGATAGAAATGAAGCTTCCTCCTGCCCAAATGCCTAGACTCTGTCAATGTTGTTAAAGAG
AGGCAGGAAGCAGCCTCTCTCTTGACTGATGCCATTTTGAACTCTCTCTCCAGCCTCTGGGTGTGAACGCTGGAATAATGTGGACCTTGGCACTGTGGG
CATTCTCTTTCCTCTGCAAATTCAGCCTGGCAGGTAGGTTAGCCTTTCATGGATCGTATAATTCATATGTTTTGGGGGAAGAATTTTTAACTTTGGAACA
AAGGGATTCTGAATATTCACAGTAGAATCCTTGACAGTTTTAATGCACGTGTGTGCCCGTGCATGGGCACAAGCTTGCCTGTGTGTGCCAACAATAGAA
ATACTTTTGCACATGTAAATTTGGAGAGATGATCTGTTGCGTTCTTAAAGTAATCAATGACCTCATAAGGATCAAGTGCAGTCAGACATGTTCAACATC
TGGCCCAGAGGCTCCATACATTCCAGGAGAGCTATGAATGAGACCCAACATATTTCCAGAGCATAACATAATATCATGACAAAATGTCAAAAGTGTAG
ATAGCCCAGGGATATAAGCATAGCCCAGCATAAAATTGTAAACTTACTTTATGAGAGGTTTTTCAAAAATGTTTAGTAACTCTATTATGTAGTTTTTAA
GAGTGAACTGTGTATATGACAGTTTCTTGTGCCAATGTCAAAAGCTTCATCCTACCTAAACCATGCCAACCTAAGAGCAATTTAGTTTATCACAACCTA
TGTTTAAAAAATAAAGATGTAGAAAAAAATCACTGTGGGCTGAATATTGAAAGTCAGAGAGATGCAATTTACCAGCAATTGTTTTTTGCATGTCACAT
GATCAAGGCATGCCCCATGGCCATTCCCAGTCCTAAAGGGCCAAGGAGGTAAAGTCCGCCTGTGTGTTCAGGAAGAAGAGATACTGACACTGAAGAA
CATTTAACCTGCCTTTCTGTAATACCTGTACCAAATGTCTGTGTTTGGCAAGCAACAAGCTCTGAACAGAGGTGGCCCCATGCAGAATAGACCTGGTTG
GGTGGAAAACAACTTTTGGAGCCATTTTCTTTTTTCCTGACACCTGGTGACATTCTTATTTCTGGAAACTACATATGTCATTCCTTCTACTTACGGATTTT
AGTACATGTTAATGGAAGCTGCTTCTTTGTCTTTGAAATCTGGCTTTAATGAGATAAGATTCACATGTCTGGCAGTTCTGTTGAGGACATTAAGATCCAT
AAGCTCTTGGTTTGCTCAGTAGTGTGACCTACAGCTAGTTTTAGTGCTGCAGAGGAAATGGCTCAGCGGTCAAGAACACTTGCTGCTCTTGCAGAGGAC
CATAGTTCAGTTCCCAGCAGTTTACAGTGACCAGGAATCCCAGCTCCAGAGGAGGCCTGATCCTGCTCTATCCACTGCAGGTACTAGCACTTACGTGGA
CATGCCCCAACACAGGTAGACATGAATACAGATCTTTAGAAAAACCTATAGTCAGTTTTAGAGCATTTTCTTCATCCAAAAAAGAAACCTTAACCATTA
ATGGTCATTCTCCTTTTCTCTCCCCCTTCCTCAGCTATTTCCCCTCCCCGCCACCCCTAGTCAACTACTCCTCTCTCTTATGGTCTGACCCTATACATTTGC
ATGTTTCTGACATTTAAGAAGTACTTGCATTTAGCTATAATTATATATACATTAATAAGTGTCTTTCTATACATCCTCCCCTCTAACTACCCACACTTCTA
GTATCTTCTTCCATAAGGTCAGCCTTTTTTAACGTACACAGGGAGACTGTAATATTTATCTTTCTTTGCCTCTATTATTCCACTGTGTGTGTGTGTGTGTG
TGTGTGTGTCTGTGTCTGTGTGTGTGTCTGTGTGTCTGTGTGGAGTGTATGTGAGTCTGGAAACCAGAGGAAATCTTTATCACAAGTCACCATCCACTTT
TGAGATTTTTAAAGACAAGGTTTTTCATTGGCTTGGAACTTACCACACGGGCTTGGCTTGCCCCAGGATCCACATCCACATGGTGGTGCCACCATGCCA
GACTTTGGCTTTTCAAAATCAGATTAGAAAAAGTAAAGGAGAAATTTATTTGACTGAGCTATCTTCCAGGCCATGAATGTCTCATTAGCCTATATATCT
GTCTTCATATCGGTAACTCACTGCCAAGATTACCGGGGCTATTATTTCATACTTGTGTGTGGTGTGTGTGCTTGTTATTAAGCAGGTGCGTGCATCTACA
TGTGTGCGGAGGCCCAAGGGTCATGTGACGTTCCTTTCCTGTTTTTTGAGACAAGTTCTTTCATTGAATCTGGATCTCAAGGACGAGGCTAGGCTGGCT
GTGCAGTGAGCTTCAAGGTCTGCCTTTCTCTGTCCATCCACCATTGCTATGGCTGGAGTTAGAGGCGCACTGCCACACCCAGCCCTTCACACTCACAGT
GTATGTGAATCCTATACACTCCCACAAGCCCTGTATACCACACACACTACACACTGTACACAGTGCATGCAGCAAACACACATGCACACATATAAATA
CAATGCTGCTCTCTCTGAGTCCTGGACATAGGGAGTGCATCAGTCAGCAGATGAGTCATTTCTCTTGGGAGTATTTGGATAACCCTTAGTTCATCTCTAC
AAGATTCTCCCCGTGACACTTGTGAACTATTCTGGCTGTTAACATCCTGCTTGCTGTCCCAAGGACTCCCCAGGGACGTCTTAAGTTGTGTGGGCCCTTT
GTGGAATGTGTTAATTCTGCACCTTCCAATCTCCATGTAACAGGGACTATTACTTAGGTCTAGCATTTCATTTTGGTCTTGTTATGCATCTAAACTTGCA
AGTCGCCATCTTTGTCATGGTTTTGGGTACCAAAGCTGTGAGGATAGAAATTCTTACTGAACTACTGAGTGGCGGGTACGGATATAGCACTTGTGGGAG
GGAGTCAGAGACATCTAGCTTTCCCTCGTTCTCCTGTGTCACTGTCTGGGGTCTCCTTTGTGCATGTGAACAATGTACATATTATAGAATAAATATATAA
GTAAATATGTATATAAACATTTATATCTAGAGCCCTTTAAAATCATAAATGCTAAAATCTAAACAGAAGGATGAGTGTCACTCATCATGGAGCCCTTTA
CTGCCTTCCTAGGAAACAGTAATATCTCTCTGAAAGAGTTAAAGTACAGATAGCATTACTCTGGTATTAGAGAGGAGTAGAATACCACTGTTTTCTATG
ATTAAGTTAAATTAAACAAAGTCTCCTGTCGACTGAAAGAAAAATCAGGCAGGAATACAGAAACAGGAGAAGTTGAAGAGCCTGAAAGGCTATCCAT
TAGTCCTATCTCACTTTCTTCTGGTTTCCAGCAACTTTGGGTTAACTCAGTCTTTCCGGGGTAAAAACTTCCACTTCCAAAATTCTTGCTATCCCCTTGTT
CTTTCTTCTGCTGGTGTCTGGGCATTCGAGTAGGATTTGCCTAACACTAGTGTCTTCAGGAGTGAGTCCTTACACTCCACTCGTCTTCTCTGGCCCATCTG
GTATTGCCCAGCCTCTCCTCTGCTAGTCACTGTGAGTCAGCTGGCTTTAGCTGAGCAGTGGGGTATTAAGTTTGTAGCTACACCAAGTTGTTTGCGTGTG
GTCTGGAAGTCCCTCTGTGTATACATGCCTTCGTTCCAGTCCTCAGCCTACTTTAATCTTAGAGATCTACCTTCAGACCACCCCCAATCCTGGAGCACAA
GAAAGATTCGGGATCCCCGGACGCTATACTCACCTCTAGGCAGTTCACCAGAAGGGTTGCTCTAGGCCTCCCTTCTGCCACTGAGGATGAAGATGCCTT
GCTGGAGTTGGGGCTGAGTCCTGAAACCTAGCTTCTTCTAGACTCCCCACCTTTTCATGCTGAGCCCCGTAAAATGAGATGTTAGCCCAGATGGCTGGT
CGGGGCCCATTTGCATGTTTATCTTGCTATGCCCTCTTTTCATTCCAATCTCCTTCTCTTCAGTTGGTCCTTGCTAGAAGGGATGAGTTGCTACAATCACC
AATACCTCTTCCTCCTTTCCTCCTCCCTTCTCTCCTATGAGCACGTATGTGTACGTGGTGTGTGTGTATGTGGGGGGTGGGGGGATGATGTGTGCTCCTA
CAGCGGCATCTGCCCAGACCGAGGCCAGAAGAGGCTCTTAGGTGTCTGGCTTTTTCACTCTCTGCCTTGTTTCCTTCAGATCTTTATTGTGAGATCCTGA
GCTAGGCTGGTGGCCAGCAGAGCCCAGGAGTCCTGCTTCCCACACAGTGCTGGTTTGCAGGCCGTGTGTAGCTTTCTTACGTCAGCTGAGGAATCGACC
CACGTTCTCATGATTCTGCAGGAAGCACCCTTACTCACGGAGCCATCTCCCCGACCCACCCTTTTCTATTCCTTGTCCGATAGGGACTTCTTTTCTAAGA
AATATTAAAGCTTTGATTTAATATGTGATTGTGACTCGGTTTTCCCTCTGAAATATACCTTCTCGTAAAGACTATTATCCAGTCAAACATTCAAAAGACA
TTAGTAGGAGTTTATCATTGCCCTTAGTATAAAATTTCCCTCAGCTCTTGCATTTGTGTATGTATTAGAAATCCATCATTTGGCCTAGTTGGCCATCATTG
GGAAGAGAGACCCCTTGGTCATGCAAACTTTATATGCCTCAGTACAGGGGAATGCCAGGGCCAAGAAGTGGGAGTGGGTGAGTAGGGGAGTGTGTGG
GGGGGGGGAGGGTATGGGGGACTTTTGGGATAGCATTTGAAATGTAAATGAAGAAAATACATAATTAAAAAAATTGGAAATGATAAAAAAATTTAAA
AAAAAATGATCGCAAAACCAGAAAAAAAAAAAAAAAAGAAATCCATCATTACCTGGTATAGCTGATGAACCCACTTCTCAAAATAATATATCAGTGC
AAAAAACCCCACCCAAAATAATACAATCTAAGATTACAAAGGAATCTATACATATTAGAAATCAAATTTTCAAAAAAAGAAAAATTTATGATACTAAT
TCTTTTTTTTTTTTTTTTGGTTTTTCAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTTGAACTTAGAA
ATCTGCCTCTGCCTCTGCCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTG
CCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCT
GCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTCTGCCTCTGCCTCTGCCTCTGCCTCTGCCTCTGCCTCTGC
CTCTGCCTCTGCCTCTGCCTCTGCCTCTGCGTGCTGGGATTAAAAGCGTGTGCCACCATGCCCAGCTAAATAGTAAGATCTAATGATTAATTTATGACCA
ATATTAAGCTGATCTAATCATGACCTTAATCGAGAACCGGTAACATTGTATTTTATATTTCATGCTATCTACAACTGAAATAGAATGTAAAAATTTATA
AAAAAAAAATTTAAAAAGTCAAAGGTAATGATTCTGTTTCTACAGTTTGTTGACTACATTCATGCTGAAATAAAATTGTGCATAAGTCAGTGAAAAATC
AGGATATAATGTCACCTCTCCAGAGGCCATGGGATCTAGAGAATGGAGCCAATAACTGAGGTGGACTGAAGCCTCACGCAGTAGCCGACTTTACTCGG



   

AGCATCAGTCAGTTTATACTCTGAGGGCTAAGAAGGGTCACATGAGCAAAAGTGTCCAATCACAAGGAGAAGCCATATGTGGCAAAAACATGCTTTTC
CGTAGAGGCACATAAGACTTCATCAATAACCAGTTAAAATGAATAATCGGAAGTAAACTCAGCCCCATCCACTACACATTCCAAGAATGGTTTCATGC
TTTGAAGAAATTGAGGCCACAGGATTCTTGTTTTCTTGGAATTTTTTCACAAGCGCTCAGAATTTTCCTCATACAACGCCATTCTTGGATCATATTCTGA
CAATGTAACTCATCCCCACTACTGTTTATTAATATATAAATTCTACTACTTAGGAACTGTGATGGTTTGTATATGCTTGGCCTAGGGAGTGGTACTCTTA
GAGGGTGTGGCCTTGTTGGAGTAGGTGTGTCACTGTGGATGTGAGTTTAAGACCCTCACCCTAGCTGCCTAGAAGCCAGTCTTCCACTAGCAGCCTTCA
GATGAAGATGTAGAACTCTCAGCTCTGCCTTCATCATGTCTGCCTAGATGCTGCCATGCTCTCACCTTGATGATAATGGACTGAACCTCTGAACCTGTA
AGCCAGCTCTAATGAAATGTTGTCCTTATAAGAGTTGCCTTGGTCATGGTGTCTGTTCACAGAGGTGAAACCCTAGCTAAGACAGGGGCCCCTTAGGGC
ACAAGAGCTTTGTTCTGGATGAGACAGTCTGTGCTTTTCCTGTACCATAGGAAACTACCAAGAGCATCAGCTGCAGACATGCAAGCATCGTGCACCATG
ATGTAGTATAGATCGAATTTTTGAATTTTTCTTATGTTCATATTCATAATCCAGTTATTCTGAGTGGTTCATTTGATGCCTTACTTAATAGTTCACCCCAT
CTAATGTTTACTTTAAATAACTTTTGCTTCTAACTGAGTTTTTGTTGTTCTTCTTATTGCTGTTTTGTTTTTTGGGGACAGGGTTTCTCTGTGTAGCCCTAG
CTGCCCTGGAACCACTGGCTTCAATTCAGAGATCTGCCTGCTTCTGCCTCCCTAATGCTAGAATTAAAAGTGTGTACCACTACTACCTGGCTCTATTTTT
TTATTTATTTTTATTAGGGCTGTAAAATGTATTTTTTTTCCAAATGTAGACATCTCTTCAAAGGCAGTAACTGAAGTAACAGACTTTTCCTGAGTCTGGT
CAGGACAGTGGTTCTCAACCTATGGGTTGCAACCCCTTTCACAAGGGTAGCTTCAGATATCCTGCATATCAGGTATTTACATTACAATTCATAACAGTA
GCAAAATTACAGTTATGAAGTTCCAACAGAAATAATTTTGTGGTTCGGGGGTGGGGTAGGTGGTGGTTACCACAATATGAGGAACTGCATTAAAGGAC
GGCAGTATTAGGAAGGCTGAGAAGCACTGGGTTAGGAGAATCTCCTCTACTTAACAAATGCAATTTGGAAGGCACTGATTAAAGTGTGAAGTGCTAGC
AGTGGCTCTTGTGTTCTAAAGCTGTGATTCTCTGACTTTTCCCTAGTCCTGCCGACTAAGCCAGAGAACATTTCCTGCGTCTTTTACTTCGACAGAAATC
TGACTTGCACTTGGAGACCAGAGAAGGAAACCAATGATACCAGCTACATTGTGACTTTGACTTAGTAAGTGTGGGAACTCTCTGTGTGTGTGCTCTCAG
CAGGAGGCGGGGCTTCTGATTCACCCCTGAGTCAAGTTACTTAGGAAGGATGACATTTCTCAGTAACTTGTGGGTGGCTACATCAGTAAAGTGGGTGG
GTGGGTGGCATCCCAGTTCCTTGCAGACATGCTGACAGGATTGAACCCGAAGAGGGAGGACTATAGGCCATATGGTGATCTGCCATTAGAAATGCCAG
AATTGCTAAGAGTCGTCCTCCAGTTAGGAGCATGATGAGAAAGTCTTCATTTACCATATTTGGTCTTACTCCTCTTCTTTCTAGAAAGAACTCTATACCT
CTGTTTTGTTTTCATGGGTCCGGATATAGTGGCTGTGGCTTTGAGCTAAGAGGACTTGCCTCAGCCTGCCACTGACTCTATGGGACTGTTTGTCAGTTCA
GTGGTCACCGACTTTTCTTCACCACCTCATGCATCCTTTTTGATTACAGTTCTATTAGAATATAATTTTTTATCATTTAAAAACTACAGTTCTAACCATAA
GCCAAGTATTTTAGTATGTGCAAGTTTTAAATTTTTTTCTAAGAAAGCTAATGAAACTATTCATTTGTGTTCCCCTACAAACAAAATTACTCAGGCTTGA
GATTATTTTGAGATAAACTTTTGATTTCTGGGTTTTTTTTTTCTATTTCAAGTAGAGAGCCAATTATTACAGGGATGATGTTGCTGTTGTTGTTGGTGGTG
GTGGGGTGTGTGTGTGTCTGTCTGTCTGTCTTTATGTGTTCACATATGTATGCACTCAAAGAGAAGTCTAGTTTACATTTACAAAAGAAGAAAAGAAAA
GAACAAATCCTTGCCCTGGGGAAGAGAGAAGAGGTGGGTAGTTTTTAAGTTGAGACTTCAAAGACATCTGATAGTGTGGGAAAGAAGAGAAAGGGCG
CAGTTCTGATTCCCACCCACCTGATTCCTGTTAATGATGTGAGAATAATACCTTGAGAGGGTCTATCAGTCCACAATCAGTCAGCAATCATTATCTGTTA
TATATTACCTGTCTCTTGTCTCTTGTCTTATTATTCTGTTGCTATGAAGAGACACCTTGGCCAAGGCAACTCTTATAAAAGCAGGAATTTATCTGGGAGC
TTGCTTCCAGTTTCAGAGGGTCAGTGCATTATCACCATGGTGGGAAGCACACACTCATGGCACTGAAGCAGCAGCTGAGAACTTTACATCCTGATCCAT
ACGCACAGCAGCAAGAAAGGGAGGGGAAGGGAGAGAGGTGGGCAAGAGAGGAGGGGAGACACACATACACTGGTCCTCAAAGCCCACCTCCTGTGA
TACACCTCCTATGACAGGCCACACCTCCTAACCCTTTCCTCATCAACTGGGGATTAAGCTTACATATGTATGAACCTATGGGGGAATTCATTCAAATCA
ACACATCTCCCTACCCTCTTTCTGTCATCTATCGTCTCTCTAATCTGTCTTTTATCTGTTATCTCCCTGTATGCATAGCTACCTAGCTTAATGAGTTTTTAA
AAACACTATAGGCATATGATAAAAAAAATTCAGCTTGAAACATACAAATTCTTTGTTGCATTGTCAAAAGGCAATCATTTAAGCATTTTTATGAAGAGC
TTTCCAAGCACCTGTGACACATCACATAAATATGTTTTTCTAAAATGGTGATTATTCTGCACATGATATATATCCTGAATTAGAAGATAAGGTATTTTAA
ATATTAGTTACATTTGCAATAATTTATTTAGCAAATCCTCTGGTGTTTTAAATTTGGGGGTGGGGGAGGAGACAGGGTTTCTCTGTGTAACTCTGTCATG
GAACTTACTGTAGAGCAGGCTAGCTTCGAACTCACAGAAATCTGCCTGTCTCTGCCAACAGAGTGCTGAGATTAAAAGCATGCACCACCACTGACAGC
CTTGAAAGGATGAATTCTTAAGGATCTAGCTTCAATATTTTGATTCTAATATGGAATTTAAACAATCTGTTGATTATTTCTTAAAGTAGGAATGCATAGT
CTACAGGCTTGATTATATAACCTGGACTTTGGGCAATCTGTTCTCTCTTATAATAGGAAGGCGCCATCATATGTTCTGCGGTGTCTCCAGAGGGTCTGTG
TGGCTCACAGCATCTCAGGCAGGCAGGAAGCAGGTACCCTTGGCAGATGCACCAAATCCCCACATAATTTCCTAAGAAATCCAGAGCAGAAGTCAAA
AATGATTCTTAGCCCATCTAAGTGTGATTTTGTTTTCAAACTCATGTTAAATTCCTCCTTCTTTTAAAGCTCCTATGGAAAAAGCAATTATAGTGACAAT
GCTACAGAGGCTTCATATTCTTTTCCCCGTTCCTGTGCAATGCCCCCAGACATCTGCAGTGTTGAAGTACAAGCTCAAAATGGAGATGGTAAAGTTAAA
TCTGACATCACATATTGGCATTTAATCTCCATAGGTAAGTAGTTGATGGTATCTATGTAGAGGCATTGGAGTAATTGCTCTTCCAACTTCCTTTCCCTAA
TGAAGGAATCTTTAGGTTCAAATGCAGACTCAGAGTGTGAGGGAATAATTGATATATACCACAGGTCTGTTGAAGTTTGGTCTATTGCTATGTATTGTA
ATGCTAAATTCTGTATCACAAGGTCTAGTTGCCTCAAGACAAATGAATTCTCATGAATGCCAGCTTTTGTTGTGCAAACCTTGCTCCTTAATTTAAAACC
ATTGGTTGAGTAAAGATGCCTATATCTTGTAATTGGGCAGAAGAGAGGTAGATAGAAGAGAGGGGGTGTGAGAAGAGACCATGAGGAGAAAGAGAA
GGAGAAGGAAGAAGGTACCTTCAGGTAGGTGGATCAGCTCAGGGCCATGAGGTCCAGCCAGTTGGAGCAGAAGTGGCCAAGAATATGGCAAGTGAAA
TTTTGGGATTATTAACAGGGAAATAGAAAAAAATAGCATAGAAGGTTGTTACCTGCCCAGCTCTAATGCTTTAAGACTATTATAAATATAAAGGTTTTG
TGTCTTTTTATTTGGGAACTAAATAATCTTGGGTGGAGTAGAAACATGCAAATAATATTTACCATAACAGGGCCAATAATAGATATGAGTATTAAGGAA
GGAGGAAGATGTGGAGGGAGAAAGAAAGGGCAAAAAGAAGGGAGAGGAAGGAAGGAATTAATTAAATGACGAGAAAAAAGAACAATAAACAAGAG
GTATCTTGCTGACCATGGTTCTCGGAGAAATAGCCATGGCCCCGTTGTGGCCCCATCGTGATGCCATCGTGGCCCACGAAGGAAATGAGGAGCTCTTGT
TTTGTTTTGGTTTTTTTTGTTTGTTTTTTTTTTAAAGTGTCTCCAATTTCAATCTTTCAAACTTTTTTCCAAAAGTCAATTTCGCCATGTAATTTAAAGTAA
CTGGTTTATTTAAATACAATTAATATATTATAAATTCAAAACACTAGAGTATGCAATTCAGTAGATTTATTATATGTTCAAAGTTGTACAAGTATCACCA
CTCAGTTCAGAAATAGGATTAAGTTCAGTGTAGTCAGAAAACTTCATACTTATCAGGAACAAGTCCCCAACCGTTTATTTACTTTTTCTTCTAACATCTA
GCAAGTTCAACCTGTTTTTTTTTTTTCTTTCTTAACTCTATGCATTTGCCTATTAGGAACATTTTATATGAATAGAATTGTATAACATATGCCCCCTTTTTT
TAAAGTCTGGCTTCTAGAATGTATTCAAGGTCTGTCCTGTATTATTCCATTCTTAAGGTTGAATTGTAGCCCATGGGATGGATAGATCATTATGTTTGTC
CCCTTCAGCTCCTTCAGTCCTTCTCCTAGTTCTTCCATTGGGGTCCCTGGGCTCAGTCCGATGGTTGACTGTTAGTATTTACATCTGTATTGGGCCACGTG
CTGGTAGAACCTCTCAGAGAACAGTCAGACCAGGATCCTGTTGGCAAGTGCTTCTGGGTGTCTGAGTAGCTCCTAACTTATTTATTTAATCTATTCTGTG
TTTGCCAGTTGGCTAGTCACCTATTCTTTAGTCCCTGCCTGCTTCTCCCTTTGCTTATGAATGTATTATTATGTTTTACCATCATGGTGGTTGGCATTGAG
TACAGGACTAACTTGCAAAGAAGTCACAGGAGCAATATTCTTGTTGCTGGCTATGCTGTTTCCATTTGTTCAGGCCTTGGGGGAGTGGCACTCTCTTTTC
CACTGCCTTGCTAATGAATCGGTGTAGAGAGGACCACAGAATATGGACTGTCTTTGACTCTCTAGGCTTACTGTGCTCTCAACTCTCGGTAGACACTAT
TAATACCTTCTCATCTGTCTGTAAATACGAAAATTGTATGGTTTTTTTTGTTTGTTTTTCAGCAAAAACCGAACCACCTATAATTTTAAGTGTGAATCCA
ATTTGTAATAGAATGTTCCAGATACAATGGAAACCGCGTGAAAAGACTCGTGGGTTTCCTTTAGTATGCATGCTTCGGTTCAGAACTGTCAACAGTAGC
CGCTGGGTAAGCTATCCCAGTGTGGTCTTTCCACTAGAGACCCAAGGAAGGGACTTATTGACAACTTCTGTTCATCCAGAATTGAGTTTTTCACTTTTTA
CATGAAAAATGAAAAAAATATTAATGGTAACTATTCTATTTCCCCCATTTTCATTTGTATCTTTTAGCATGGGCGTACATTCTACCGTATACGTTTTGTA
TTCCGAACACAATGACACTCTGAAGAATTAGAAATTTGGTTTTGTATTATACCCTGTTTTATATATCGGAGTATCGGCCACTAGAAACTATTATTTGGCC
ACTTTAAACATTTCTTAAATCTTTATGAAATAGCATATTTTAAGTGAACAAAATATACATTGCATCTACTAAATTGTTACTAAGCCAGCATTCCTGTCAG
AACCCACCCAAATCAGGAACAGAACATCCAATAGTCTGTCAGAGCCTTCTTCTTACCCGGTCCTGAGCACTGCCTGTACTTAGAGCATGGTTAGCAACC
TCGTTGGGGGTTACATATCCGATATTCTGCATACCAAATATTTACATTAAGATTCATAATAGTAGCAAGACTATAGTTATAAAGTACCATAAAATATTT
TTATGGTTGGGGATCACCACAACATGAGGAACTGTGTTTAGGGTCTGAGTGTTTGGAAGGTTGGAAATGACTGTTATAGGGCTAGCTTCTTCGTCATGA
CAATCATCTCTCTGCTTTTCATGCTTGTTTGTTTTGCTTTATTTTGCTAGATTTCTGAGTATCAGAATCATCTTGGAGTTTAAGCCAAAGACTGGGTAGCC
CCTGGCTCTTTGGGCTCTGCATTGTACCCCTCAGAGTAGTGGACACTAAGTTTCTGTCACACAAACTTCCAACTAGCAAAGGAAGAGGAGGAGGACAG
TGATTTGGGGTGTGAGCCACACCTAGTGTGGGTATGACTTGTCTCAGCAATAAATCACCACAGCTGATGCTGAGAAGCAGAAAGGTAATACATGCTAT
CTCCATTCCTGCTTAGAGTCCATTCTGTCTTACAGACGGAAGTCAATTTTGAAAACTGTAAACAGGTCTGCAACCTCACAGGACTTCAGGCTTTCACAG
AATATGTCCTGGCTCTACGATTCAGGTTCAATGACTCAAGATATTGGAGCAAGTGGAGCAAAGAAGAAACCAGAGTGACTATGGAGGAAGGCAAGCC



   

CCTCTCTTCTATTCCTCATCTGCTTATTCTGGTGTAGGGCTTCCTGGGTTGAGCCTTAGTGGGGTTTGACACATGGGATTGGGATTCGTGAATTCTTGGG
AAACCAGGACCTAAAGTGTGTGGAGGACCCCCTCTCCATGAAACATTAGTGGTATCTTCTAAGCCCCCTGGGAATTAGGTAGACTCCTCAGATGCCTAA
GTTACCACAGCAGTCTTGTGTACCCAGAGATATAGGACCGCAACTCTCATATTGTTAGGAGATTCTTAGACTCTAGAAGTGGCATTATATCCTGGAAGG
CATCNNNNNNNNNNNNNNNNNNNNTATGACAAGTTGAAGCTATACATGTCTTAAACCTTAGGGATGGCTCCTAACTACATTAAGTTTGTGATAATACA
AGTAAAACAGGTCCTATTTTTAATGAGAGCAAAGGAAAGAAAGAAACAGGCTGCACAAAGCCACCTCCCATAGCTGGTCTCCGGAATGAACTTCCATA
CTCCTGGTCTGGAATTTATTTCTTCCTGTTCCTGATTGAGTTTCCAGGAGACCAACTTGGAAGTATCAAATATTTGTCACAGTTAACCTTTTGGTTAGATT
CAGGAACCTGTCTAATACCTTCTGAATTTGTATTCCCTATTGGAGGTGTTCCAACTTAGTCTGTAACTTTCTCTTCATGGCTGTAGTACCTGCATCAGTTG
GGGGATTGGGTATCCTCATCTGAGATTCTTACATGCCATGGTCTGGTAATATGGGGAAGAGACCACAGAAAATCCAAAATCACACGTTCATGTGTTAG
GACCAGACCTTGTATGCATTGGGCATAAATTCTACAGACACCCTCTCAAACTGCTTAAGCAATATGAATATCTACAGGTAAAAAAAAAAACTGCACAT
AAAGTGCACAATAAGAAATAGCCAAATGGTGCTATGACTGAGCCAAGCTCTCTCTGTAAAACACCAGAACGAACCTTCCCATTCTTTCCCAAACTGTC
CTCTTCCTCAGTGACCCCTTTCACCAGGTGACTTAGTGATGAAATAATACCCAGAGTGTGGTTCCAGCTTGTCCAGATCCTGCTGTGGAGATCACTTTTC
TTTCATGGTGCTAGCACAGCTCAGTCTCCAGCTGTGCCTGCTTCTCAGTCCAGGATGTCCTCATGTCACTGTCCTCAACATTCTCTGCTGTCAGCACTGT
AACTTATTATTTCTTCTGGTTCAGCTAGTGCCATCACCCCAGGACTCTGGCTCTGAGTGGGACATGCTGCTCTTGTTTGTCGTCTTCTTCTTCTTCTTCTTC
TTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTGTGGTTTATTTTTCAGGACCTGAGAAAGGGGTGGTGGTGGATGG
ATGACCTAAAGCCCAGAAAGTCCTAAGTTCTTGTTTTTCAACTCACAAACCAACCATTTTCTATTTCATAATGGAATGCTAGTTATCTAATTCACATCAT
CTCAAACCTTAAAATTACTTGAAAAGTTCTAAGCCACATTGAAGTTATCATTTTTTTTTCTTTCAACCTATTGATGATTAGAACTAGCTACCTGTATTTAA
GTATTTAAATATTTATCTATATCATACAGAAGTATTTAGCCTTAAATCCTAGCTATATTTCTTAAAAGCTTATATAATTGGATAATATACATACTTTCTCT
ACAAGGATAGTGATGTCAAATCCCCACTGTGACAGGACTGTAGGGATTAAATGAGCTCATCCAGGTACAACGCTTTGTGCAGTGGTACTTGCTAGACG
TTAGCTGTTGCTGCTGTTGGTCATTAGTAGTAGTACTAGTATGTGTCTGATTGCAGATGGAAGCGCTATTGTACTAATGTATACAGGTGTCAAATCTCAG
AGGGTATAGGATGGTGCAAAAATCCATCCAATTTTAGGTGACCAGGTGTATTCCAGTGGAGTATATTCTATCTGCCCTCCCCATCTATATTATTATTAAG
TTATCATAGCGGTGCACTTTTATTTTGAAATATGGTTGATTCCAGTCCTTCAACCACAAAATGAAGACCTTGTTGAGCACTGTAAGGCTCACCCTCTCCT
CTCTGCCTCTCACCCTCTCTCCCTCACATCTCCTTCCCAAGGGCAGGGTATCCAGTGGCTCGGTGCTCATCCATCTACTGCTGCATTCCTCTTCTGTCAGT
CATGAGCTTCCTCTTGTTCTTTTCAGTTCCACATGTCCTGGACCTGTGGAGAATTCTGGAACCAGCAGACATGAACGGAGACAGGAAGGTGCGATTGCT
GTGGAAGGTGAGCTCCTCTTCTCACTTAACCCCACCCCCTGGTTAAAAACCTTTGGTCTCTTCCACTCAAGACACTGTGATCCGTGATGTTTTGTCTCCT
AACTTTCCCTTTCTGTAGGGCTTTGTGCTTGCCTCAAAGCTCCCAGTTGTTGTGTAGGTCTGAGACTCCCCATAGGTTAACCCTGTAGACGGCTCAAGTA
CACATTGTACATCAGCTGCTTTCGTTGATCTGACGTGTTAATGTTTGGAGCAGTAACAAGTGCAACTACAGGATGCTTTGTGGCCTTCTGGAGGAAGCT
GCCTCTGGCTTCCATCCCCTAGAATCCAGTGTGAGTTCCTGCAGCTTCATTCTTATACCTACAAGGAGCACTGTCTGGGGTCATCAGCATTCGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTCATCTGTCATTACCAACACATTTGATATGTGTGTTCCTTTAAGTAACAGACTAGTATAGTGTACA
AAGGCAGGAGAGGTGGTCATGTGGCCCTTTCTAGGGTGAAAGTATGGGCCTGAGGGAAAAAAAGAAGATGGTAAATGATACAGGGAAGAGGGGAAG
GAAAGAACTAATAAGGAAGAAAGGGAGGGAGGGAGGGAGGAAGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAAGAGAGAAAGAGGAAGAA
AAAAGAGAGAGGAAATAAAAAAGGAAGGAAAGAAAGAAGGAAGAGAAAGAAGGAAGAAAGGAAAAAATGAGAGAGGGAAAGGAAGGAAGGAAG
AAAAAAGAAAGAGAGATAGAGAGAGACCGGGGAACACAAAGGGAGAGCAATGAGGCAAACAGGGAAGGAAAGGGAAAATTAGAGAAAAACCCAC
AGGAAACAGAAGAGAAAAATGGGAAGTTGAAGGGATCAAGAATAGGTTAAGACGAAGCTGTTGGGACTCGATTGTATGTCTGCAGAACTATCAAGAA
ATAATCTCTCTGCTCAAGTTTGGCAGTTTAAGTCTTCTGAGTGGCGACATCATCCTGGCTTGCTAAGTGACAGCCCCAAACCAATCACCTCAGGGTTGA
CATTGTTCTGTCCGTCTCCTTGGGTCACCCAAGGCATGGACATAGGGAGGCACAGCCAGGGATGCTGAGGATATTAACCTTGGGCATGATGTAATGTG
GAAAGGGATGGCTCCGTGGATGTGAGCAGCGATGCTTACCCTTATGTGGTCTTGGCATGATGCCTTCCCTTGCATGGTCTTGCTAGGCAGTGGGAGGAG
TCCAGCAGGCCAGCCTGAGAAATAAGTGACCAGGTTTCCCCACCTACCTCACCTCTGTGCCTCAGGAGATGATGGTTTTCTGCTTGTTTTATTTTTTGTT
TTAGTTTTTTGAGACAGGGTTTCTCTGTGTACCCCTGGCTGTCCTGGAACTCACTCTATAGATCAGGGTGACCTTGAACTTAGAGATCATCTGCCTCTGC
CTCCAGAGTACTGGGATTAAAGGCGTGCGCCACCACCCTTCTAGGTTTCCTAAGAATTCGAGTTCTTTAGCAGAGCCTGCACTAAAAAAAGTTTGATCA
TGGTAAAGGATGTGAGATTTTGTGACTAACTTGAGAACCACTGACTTGTACACATTTAAATATGGAAATCGATAGGTTCAGTGGTAAAGTGCTTGCCTA
GCATTGGTGAAGCTGTGGGCACAATTTCCAACACTGATAATAAGTAAATAATAACATCCAGCAATTTTTTAAAAATATGAACTACATGTCAGCAAAAC
ACAAAAGGGGAGAGATAAGGATTCATCATGAGGACCTCTAGTTTAGACATTAGACAGGTTCTAGCTGGTCTTCTTATTCCTCTGGCCAGTGAAAGGGA
GATTCCTGAACTAGGATGGCACTGGGTCAAAGTGAATGCAAGCTCTGTCTGAGCACACGGCCACTCATTCTGTCCCACGTATGTTTGTAATGAGTAATA
AATATCAGAAAACTGGGTGTCCCCAGAGTTCCCAAGAACTACTCATCGTGCTTACTCCTAGATAAAACGTCTGGTCAGTGTGTCTAAGGTCAAGACTAG
AAATAAGAAAATGGGTCAGGGTTTCTGGGGTTTCACTTTGGACTGGGCAGGGAAGCCCTGAGTATTTTCGTCCTTTTGGCTGGATTACCTAGCTGGACA
TCTTGCCCAGGACACACCAATCTCCCTGTAGAGGGAAACTGTAGGAATAAAAGATAAAGGCACAGCTACCCACCAGCCTTTGATGACTTGTTTTGATG
AACTTGGTTTTGGCCCAGAATGAAATGCCTTGGCTCTAGATTTTACACCCCTCCCCACACATGATAAGAAGGAAAGACACAGATGGAATTAGAAGTGG
CTTGCTCACACCAGCCTGGCCCCATGAAGCTGGACTTGTATTAACTGATATCAAGTTACCATTTGGTATAGATCATCTCTTCTGCCACTTGAAGGGTTGA
CATCGCCTGCCAGCAAACATTTGTGTTGGAAAGATAAACACCTGCTTGTAACTTAGCGTCTGATGGCTAACATGACATCTTTCCATTTGTCACTGTCCCC
GTGCCTTTCTCTTTCTGGTATCGGCAATAACTTTTGTTTTCTTTGGATACAGAAGGCAAGAGGAGCCCCCGTCTTGGAGAAAACATTTGGCTACCACATA
CAGTACTTTGCAGAGAACAGCACTAACCTCACAGAGATAAACAACATCACCACCCAGCAGTATGAACTGCTTCTGATGAGCCAGGCACACTCTGTGTC
CGTGACTTCTTTTAATTCTCTTGGCAAGTCCCAAGAGACCATCCTGAGGATCCCAGATGTCCATGAGAAGAGTAGGTACCTCGTTCTCAACGTGTAGCC
CCATCTGGTTCAAGAAAGAGTGGTCCCTGTCCTCAGGGTAGCTGTTCCTCTTTAATCAGATGGAAGAGAGGGGAACGGGGGCTCTTTAGGTTGTTGTGG
AGAAACATGATCTGTTTAACAGTCCCTTCCACCCAAAACTCCAGTTCCACGGAACAAAGCCTGTGCTGAGAGTTAAAGCCCAGTCCCCCAGCCCAGTC
ACAGCCTCGAAACTGTGATTGCTGCTTCTGTTGGTTCTGGTCCAAATGGTTGAATGCTGGCTTGAGTCATAAAAAAAAAAAAATAGGTCATATTCAAGA
CCTGTGTTATCAAAGTTGTGTCCTCTCCTAAACTCTGTTCTTCCCAGATGTCCCTGTGTCCCAGCTGTGGTTTAGTGTTCCTTGTCCTGTTTTCTGTCTTTC
CTCCTTCTACCTGACTGCCCAGCTAGGAAAACCCCTTGTATGTATATAGACTTGCTTGTTAAGTTTTGTTGACAAGAGATCCCACTCTGCAGCTGCCCTC
TAATTTACAGGCAGGTCTGCTTCATGTCAGGCGTGATGGTATTGCTGACATCAGCCACCATGCCTGGCATCTACTGAGTCCACACTGGACATTACTGAA
CCCAGGCAAAGTGGCAAAGCCTTA 

 
 
Selection Cassette: 
 

ES cell selection cassette  
The IRES-lacZ/MC1neo was inserted to replace nt 8093-8172 of the contig above. 
 
GGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCT
CCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGT
GAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGA
AGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCC
AAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCA



   

AGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCG
AGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCG
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCC
GCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAG
TGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACG
GTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATT
ATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGC
GCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGG
CATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCC
TTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCC
CGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAA
AATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC
GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCG
CTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGA
GCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGAC
GCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATG
TACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCT
TTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTG
GGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGT
TCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGC
AAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGT
GAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACG
CGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCC
GCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTT
CTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGA
AGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACA
CTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGG
TCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGG
TAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCC
CGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGC
CGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGAT
TGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAAT
AACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTT
TTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCT
ATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAAT
AGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCC
TGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCA
AACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTG
TGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCT
ATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGA
CCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCA
CTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC
CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAG
GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCG
GACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCT
CCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTC
GTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 
 

 
Targeted Locus: 
 
GGGTGGGGCCATCCTTGGGCTGGGTGCCCTAGATTCTATAAGAAAGCAAGCTGAGCAGGCCAAGGGAAGCAATCCAATAAGCAGCATCCTCCATGAC
CTCTGCATCAGCTCCTGCCTCCAATTTCCTACCCTGTGTGAATTCCTGTCCTGACTTCCATTGGTGATGAACAGCACTGTGGAAGTGTAAGTTGAATAAA
CCCTTTCTTTCCCAACTTGCTTCTTGGTCATGATGTTTTGTGCAGGAATACAAATCCTATCTAAGACACTCAGTCCTCAGAATTTCTCACAGACGAATCG
GACTTGGCTGATAGTTTTACTCTGCTGGGTAGAGCATTGTCAGCTGACAAATAGTTGAATGGACTATTAACTGAATGAAAGAAAATAAAAATGAAATT
GGACAAAGTTCATCATCTAGGAGCCAACCTTGATTGAGATTTGAAATACCAAAAGTGTCCTGTGGAGTGGAGGATTGCTAGGGAGAGAACAGCTGCCC
CTCCTGGTCCTTCCCTTTGTGGCACGTGACAGGATGTGGGAAGGTGGAGACAAAGGCAGGAGACTCCCCCTACTTTTTCTCTCTTACTTCATCCTGGCCA
GTGCTTGTAGCCAGCAGTAATTGTTTGGGTTGTTTTCTCATCTCTGATGGCAGCTGCCGTAGGGTTACATCCTTGGTGGTGTAGTCAGTGAGTTTGAGGT
GGAGACGTGGCATCGCCGAGAGCACTACAAGTCCACCCTGACATATTCATTGTACTGTCAGGAAACTCTGGGCCTCTATCAGATACTCCGTTCAAATGG
ATGTCCTGTGGGTGAGAATGCCAGTGTCTGGGAAGGGGTCTTTCTCCGAAGACCAGTTACTACCAAGCTGCTCAAGCTGCTCCATTTCAAAGTGAAGGT
CGTTTACCTAGGATCAGGAAATGTTGAGGGTTCTCCCTGGGAGCGCAGCAGAATCTTTCCAGTTTTCCTATGACGTTCACCTCACTTAAGCGTCTAAGA
GACCCATGAGGGATGGTCTGTTTAAGACAGGAAGTCCCAGACCCCTTGCCCTGGGCTTTCCCTTATGCTGAATCTGTAATCAGAAAACAAAACAAAAC
AACCTTCTGATTTTGAGCAACCTGGAAAGGAGACTTGATCTTGAGATAGTTTTCCCAAGGCTGGGGTGTGATCTTGTAGCTGCCCTGTTAGAATCTTTCA
CTCTGGTGACAGAACATTTTGAAACTTCCCCCAGTAAATGGTACTGGATATAAACTGCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
AGCATTTCTGTCCACAAGAGCATATGAAGTTACCTTGGCATCCTAGTCTATCACTTCCTGTCCCTCCCTTGAGACAAGGGTTTTTCACTGAAAAGACCCT
GGAGGACAAACATACTGGAATAAGGGTCCCTGTCCTGAGGGCGTTGGTTGGATGTCTACAGTCATTACTTCGTGTCTCTTCTTAGCTGCTCTGTGTCTTC
CCTGTACAATTATGTTTGCCATGGAATATTTAAGGTCACGGTTCACTCTCTGACTACACAAGGAGACCCGAGACTTTTACTCATTTTTGGCTCAAACTCC
CTGGAAGAATTACAGCATGATAGTCATCAGTAATATCGTCTCACTCATTGGTAGCTTTAAAAACAACAACAACAACTCTGGCTTCCCTCTCTATCTCTGT
CCCTTATAAGAAGCCACTGTCCGGCTCTTGGAAGTCAAAGCTGAGCTCTTCTACACTCAGTGCACAATGCTGAATTAATCCAAGAAATCCAGCTGTGGC
TGTCTCAGTTTCTAGAAAGTCACTCTCTCCAACTGTGACTGCTCCAACTTTGCCTCCGGGTGGGCTGTATGGTGCTGTGAACCATTTAAAGCTTCTTTTT
AAACCTTCATGAATAACAGGTAAGTGTTCTCATAATAAAGGAGTGGTGATGATTGGTATTAATTTAAAATATCATATGCTAAAATTTTATTTAACATGA



   

AACAGCCAAAGATTTAAACATGAAAAATAACTTATTGCCAATAGTATTAGCTTTATTATATAGTTATTAATTGACTCAATTATTGGGCTGATAGCATCT
GTTTTTATAGAATTTCCATATCTGGACCTCCCTCCAATTCCAACAATGCTTTTGAACATATAAGTGGGAGCAAAGACTAAAAGACATGTTTTCTCCTAAA
ACTAGAAACAGATTAATATAAATTTCTAACAATGAGAAACAGATGAGCAACATTTCATTGTTAGGCAATGATTTCATTTTTTGCCTCTTTTTGAGTTTTT
TTATTTTTATCTTGATGAAGAACTTTAATTTTAGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACACATGCTCGTGTGTGCGCGCAT
GCTCCTTGAAGTCACAATTGAACTCGGGCCTCAGCCTCCTGAATCTGGGATTACAGCGCAGGTCACCTCTCCTGAGCATTTTTATTTCTGTAGAACCCAG
GTCTCATGCTTTGTTATTACTTAAGGCATTTTCATCTAGTAGGTACCTTTAGCTGGCTGATGCACGTGAGACTTTTATCCCTGTGGCTCATCCAACCATCT
ATCACAGGAAAATGTAGCATCGTTTACTTCTTCCTGGGATGAGGGAATGTTTTTTACATTTGCCTCATCTTTAGGTTCCCCTAGCCCAGAGCTAGCATCC
ATGTTATTCCTTATTAACAGCCATATAACATAAGCAGTACCACGTGAACATGCCTACCATGTAGCAGGCCTGCGCTGAATAGGGTTCATTCTCACGAAG
CTATTCTCAGAATGAGGGGAAGGCAGAAAGTATGTTGCTAAGCACCATTCACGCAACTCTGTGGGTGAGGCTCAAAGGAATGTCCTGTGGGTGTTCAG
GGAGGGCATCTTGGCATAGATTGGCCTTGAAATGAGTCTAGGAAAGTGATGGATTTGCTGGAAATAAGGATGTGGCAGGAAAAACAAAAATGTCTTG
ATTTCTTCTGCCGCTACATCAGTCATCACAGAAACTTCTAGTAGCAGATGGGTGGTGATTTCTCACATAGCAAACCATTGATTCTGTAGCATCGGATGC
CAGAAAGAGGGCCTCTGAGCCAATTCAGCTCAGATACCACATTCCTAGATATAACACCACAGCCCCCAGGCTGGAGGCACAAACCTCAAGACTGGCTC
CCTGAAAATGTGTCTGCTAGTTCCAAGCCTGGGGTGATTTTATTTGTGCTTTTGACCAACTGACTATATAAACCATTGTTATTACAGCTTCCTCTTTGAGT
TTGGCTAATTTGCTTGAACAACTCCCTGAAGCAGGCTTATCAGGTTATTTATTAAAAATATAATAGAAAGCATACAGATAAAGAGATGGGTAGGAGAA
GGTGTGGGCTCTCACAACCCTCTGGAAGTCTCTACATGTCCTCTGTCTGAGAGCTCCCGGGATCACGTCCTTTGGATTTTTCCCATTGTATAGGCTCAGT
TGCTAGTAGGTTGGGTGGGATAGCCTAGCAAGTCTGTGTGTAAAGACTTTCTTCCTCTAGGAAATGGAATGGGCTTCCTCTTCAATGACAAGAGTTTTA
TGACTGTTGATCCTGCAGAAGGACAGATAGGTCAGAGGGTTCATGCCTAGTAGCAAGATAGAAAGGCAGGAGAAGCCGGTGTGGTAACTCATGCCTG
GAATCCTAGCACTTATGGTGGCTGAGACAGGAGGATTCAACGTCAGCTTAAACTGCTGCGAGTTCAACGTCAGCCTTGGCCACATAAAACCCTTATGA
AAGTAACCCTAGTTACAGTGTGAAAACCTATCTCTACAAAGAAAGCAAGGAAGAAAGGAAGGAAGGAAGAGAGGGAGAGAAGGAAGGAGGAAAAA
GGAGATAAAGGAAAAAAGGCAGGGAAAATTAGAATGACTGATAGAGTTTTTATGACTCATCTCAAAAAAGAGAAATGTCAGTTTCTACTACCTGCCTT
TGGGGAGAAGTTACAAGTCAAGAACTAGGTACAAAACCAAAGTATCACGTATCATGATTTTATAATGGGAAGGGGCTCTGGTAGGCAAGCACAGTTTA
AAGATATGAAATAGAACATTGTTTCTGGGAAGCCTCGGTTAATCCGTTTGGCCCAGGACTCAGTAACTGAGGCAAAGGCTAGAAGCTGGTCTCAGATC
TGTACAGATTCATAGCACCTTCTGCCTGCCTTAGCCCTGTTCTTGGTGGTAGTTTGCTTTTGAGTGTGCATTGTGAGTGGGTGAGTGGTATGCATTGTGG
ATAAAAATCAAACAAAACAAAACAAACAAAACAAAACAAAACAAAAAACAAGAACCCATTGCCAGTACATATCTTTAAAATGGGGACTGCATTGATG
AAATAGAAAAGATCTGTGTTGTGAAAGAGCCATCAGGATGGGGTGGGGTGGAATGGGATGGGGTGGGATAGAAATGAAGCTTCCTCCTGCCCAAATG
CCTAGACTCTGTCAATGTTGTTAAAGAGAGGCAGGAAGCAGCCTCTCTCTTGACTGATGCCATTTTGAACTCTCTCTCCAGCCTCTGGGTGGCCGCTCTA
GAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCC
CTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCG
GAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCC
TCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCAC
GTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTC
AACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAA
AAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAA
CGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGA
TCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATC
TTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATC
CGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTG
ATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTT
TACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTC
CGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCT
GAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGG
CGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATC
TCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGT
CTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGT
GCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGG
CCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAAC
GCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTG
TATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCG
CGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGA
ATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTG
GGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTA
TGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACC
ATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGT
GCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAG
TGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGC
GTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTC
ACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGA
CCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCT
GATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAAT
GGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACT
GGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACG
TCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTAC
AGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGG
CGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGG
GCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTT
TTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCT
GTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCA
CAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATG
TTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCG
CCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC
GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCC
GGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGC
GGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA



   

TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTT
GTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCG
TCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCT
ATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATT
CGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTC
GGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCTTTCATGGATCGTATAATTCATATGTTTTGGGGGAAGA
ATTTTTAACTTTGGAACAAAGGGATTCTGAATATTCACAGTAGAATCCTTGACAGTTTTAATGCACGTGTGTGCCCGTGCATGGGCACAAGCTTGCCTG
TGTGTGCCAACAATAGAAATACTTTTGCACATGTAAATTTGGAGAGATGATCTGTTGCGTTCTTAAAGTAATCAATGACCTCATAAGGATCAAGTGCAG
TCAGACATGTTCAACATCTGGCCCAGAGGCTCCATACATTCCAGGAGAGCTATGAATGAGACCCAACATATTTCCAGAGCATAACATAATATCATGAC
AAAATGTCAAAAGTGTAGATAGCCCAGGGATATAAGCATAGCCCAGCATAAAATTGTAAACTTACTTTATGAGAGGTTTTTCAAAAATGTTTAGTAAC
TCTATTATGTAGTTTTTAAGAGTGAACTGTGTATATGACAGTTTCTTGTGCCAATGTCAAAAGCTTCATCCTACCTAAACCATGCCAACCTAAGAGCAAT
TTAGTTTATCACAACCTATGTTTAAAAAATAAAGATGTAGAAAAAAATCACTGTGGGCTGAATATTGAAAGTCAGAGAGATGCAATTTACCAGCAATT
GTTTTTTGCATGTCACATGATCAAGGCATGCCCCATGGCCATTCCCAGTCCTAAAGGGCCAAGGAGGTAAAGTCCGCCTGTGTGTTCAGGAAGAAGAG
ATACTGACACTGAAGAACATTTAACCTGCCTTTCTGTAATACCTGTACCAAATGTCTGTGTTTGGCAAGCAACAAGCTCTGAACAGAGGTGGCCCCATG
CAGAATAGACCTGGTTGGGTGGAAAACAACTTTTGGAGCCATTTTCTTTTTTCCTGACACCTGGTGACATTCTTATTTCTGGAGACTACATATGTCATTC
CTTCTACTTACGGATTTTAGTACATGTTAATGGAAGCTGCTTCTTTGTCTTTGAAATCTGGCTTTAATGAGATAAGATTCACATGTCTGGCAGTTCTGTTG
AGGACATTAAGATCCATAAGCTCTTGGTTTGCTCAGTAGTGTGACCTACAGCTAGTTTTAGTGCTGCAGAGGAAATGGCTCAGCGGTCAAGAACACTTG
CTGCTCTTGCAGAGGACCATAGTTCAGTTCCCAGCAGTTTACAGTGACCAGGAATCCCAGCTCCAGAGGAGGCCTGATCCTGCTCTATCCACTGCAGGT
ACTAGCACTTACGTGGACATGCCCCAACACAGGTAGACATGAATACAGATCTTTAGAAAAACCTATAGTCAGTTTTAGAGCATTTTCTTCATCCAAAAA
AGAAACCTTAACCATTAATGGTCATTCTCCTTTTCTCTCCCCCTTCCTCAGCTATTTCCCCTCCCCGCCACCCCTAGTCAACTACTCCTCTCTCTTATGGT
CTGACCCTATACATTTGCATGTTTCTGACATTTAAGAAGTACTTGCATTTAGCTATAATTATATATACATTAATAAGTGTCTTTCTATACATCCTCCCCTC
TAACTACCCACACTT 
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