
GENOTYPING BY PCR PROTOCOL 
MUTANT MOUSE RESOURCE & RESEARCH CENTER: UC DAVIS 

mmrrc@ucdavis.edu  
530-754-MMRRC 

PCR protocol developed by MMRRC at University of California, Davis 

Protocol Name: B6;129S5-Lrp10tm1Lex/Mmucd MMRRC: 032438-UCD 
 

Protocol:    

Reagent/Constituent Volume (μL) 

Water 5.6 

GoTaq® G2 Colorless Master Mix,2X        7.5 

Primer 1.  (stock concentration is 20μM)  0.45 

Primer 2.  (stock concentration is 20μM)  0.45 

DNA (example) extracted w/ “Qiagen DNeasy columns or other similar silica based kits” 1.0 

 TOTAL VOLUME 
OF REACTION:  15 

   

Comments on protocol:  
  • Protocol may work with other DNA extraction methods. 

• Use Touch-Down cycling protocol-first 10 cycles anneal at 65oC decreasing in temperature by 1.0oC; next 30 cycles 
anneal at 55oC.  

 

Strategy: 

Steps Temp (oC ) Time (m:ss) # of Cycles 

1.  Initiation/Melting                            HOT START?   94 5:00 1x 
2.  Denaturation  94 0:15  

3.  Annealing                  steps 2-3-4 cycle in sequence 65 (↓1oC/cycle) 0:30 10x 

4.  Elongation          72 0:40  

5.  Denaturation  94 0:15  

6.  Annealing                  steps 5-6-7 cycle in sequence 55 0:30 30X 

7.  Elongation          72 0:40  
 

Primers: Electrophoresis Protocol: 

 
 
 
 

Name Nucleotide Sequence (5' - 3') Argarose: 1.5% V: 90  

1. MEM660-10 CCAGTTGGCTGTAACTGGTG Estimated Running:Time: 90 min. 

2. GT-IRES CCCTAGGAATGCTCGTCAAGA Primer Combination Band (bp) Genotype 

3. MEM660-1 GACTGTTGACCCGTGGTAC 1 & 2 358 mutant 

4. MEM660-2 CCAGATGCAGCTTCTGGAAC 3 & 4 456 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ389 Date of Submission:  4.16.04 

Lexicon Contract Name: DNA072 Mutation Type: X  Standard Knock out  

LexVision Name: MEM660N1   Conditional  

Reference accessions:  
ENSMUST00000022782, 
NM_022993 

 

Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS 66_________     
    X Target Vector  DNA __TV 66 Bgeo____________     

  X Targeted ES Cell DNA __1E3____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 32/34 35/36 

Restriction Enzyme for Genomic Digest: HindIII BglII 

Predicted Wild-type Band (kb): 8.6 5 

Predicted Mutant Band (kb): 7.4 15 

Probe Size: 132bps 384bps 

 
 
 
 
 
 

   



   

 
 
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: MEM660-1 5’ Primer Name: MEM660-10 

3’ Primer Name: MEM660-2 3’ Primer Name: GT-IRES 

Predicted Wild-type Band (bp): 456bps Predicted Wild-type Band (bp): None 

Predicted mutant band (bp) None Predicted mutant band (bp) 358bps 
 
 

 
 
 
 
Primer sequences:   
 
 
Southern probes 
MEM660-32  5’ – GACACGTAGCAGTTACGGC 
MEM660-34 5’ – CCTGCGCTCAGCTCCTTTC 
MEM660-35 5’ – CAGTCTGAACTCAGTGCAGAC 
MEM660-36 5’ – CCAGCGCTTCAGCTCCAACCTC 
 
 
 
PCR Genotyping 
GT-IRES 5’ – CCCTAGGAATGCTCGTCAAGA 
MEM660-1 5’ – GACTGTTGACCCGTGGTAC 
MEM660-2 5’ – CCAGATGCAGCTTCTGGAAC 
MEM660-10 5’ – CCAGTTGGCTGTAACTGGTG 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GAGGCGCCCCCAGCAGTGCTCTCAGAAGTACAAGGCACTTTACAGAGGCCTCTAGGCCGGGACAGCCGAAGCTCCCCT
GCCAACTGCACCTGGGTTATCCTGGGCAGCAAGGATCAGACAGTAACTGTCAGGTGAGAAATAAGGCAAGTCCCCATT
TCTCTCTACTGCCCCTTCCCTCTCCCTCTGAAAAAGCCTTTGATCACCTTTCTATGATATTTACATCCTTGTCAGCAGAAG
AGAATTTGGTTTGTCTGGGTCTGCTGTAAAGGCTTAGCTATGGTGGCTATTTAGCTTGGGGACTGTCCATCTCAAAAGG
ACTCTAGAAATTATTCTGGGTTCAGCTAGACTTGTGATGAGTCCCTGAATCATAGTGTGGCCTAGTTGTTAATCAACTTA
GTCCCTTCCTCAGGGTTGGGACTGTATTACTAGCTCATTGGTGGAATGCTTGTGTGGAGTATGCAGAAGTCCTGGGTTC
AGTCTCTAGCAAAACAAACCTTCTCTGGGTCTGCCTTTCTGCATTGCACTACTCCATCCTTACTCTCCCCTCCCCCTTCCT
CTCCTCTTCCCCTGTCCCTTTTCCCCTCCCCTCCCCCTTCCCCCCCCCCTCTTCTCACATCCTCTCCCCTTATCTCTCCTCT
CCTCTCCTTTTTTTTTTTTAAGATTTATTTATTTATTTAATTTATCTGAATACACCATTGCTCTCTTCAGACATACCAGAAG
AAGGCATCAGATCCCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAG
CATTCGATGCTCTTAACTGCTGAGCCAGCTCTCTAGCCCATCCCCCTCCCCTTTTTCTGGTTTTGAGACAGAATTTCACTG
TGCAGCCCAGCAGGTTGGTATTAAGTTAGCTCCATCTCATCCTCCCAGATTTTGGGCTTTCCTGTGGAGTCACTATGCCC
AGTATTCCTTTTTCTTTTTTCTTATTTTTTGGTTTTTGGTTTTCATTTGGTTGGTTTGTTGTTTGTGGTTTCTGTGTGGTTTT
GGTGGTTTTTGTTTTGTTTATTTTGCTTTCAGTACTGGGAAACAACTCAGGGGTTCACACATCCTAGATGAGAGCACCCT
ACCTCTAAGCAACAATCCCAGCCCTGTACCCCTAAGACTCCTCATTGGGGCCCACGTCATTTGGCAGTTTGCCTCATAC
ATTTCACTTGATGAGAACTTGCCCAGAGAGCAGGATGGTAGTGGCACACGCCTTTAATCCCAGCACTCAGGAGGCAGA
GACAAGCTTAGTCTGTGATTTCGAGGCTAGCCTGGTCTAAATCCTGAGTTCCAGGATAGCTAAGGCTACATAAAGAAAC
TCTATCTCAAAAACAAAATAAACAAAGGAAACACAAAAGAATTTATTCAGAAAGGTATATAAAGGAGAGAACAATCT
AAAAAGAGACTGTTGACCCGTGGTACAGCCCTGGGGACTTCAGATTTTCCCTTGTCACTTACGGAGCTGAGCTGTTGTG
GTTAATTGAACAGATACATTTTGTCAGCTAACTAGCGGGCACTGTGCTTGGGTTATGGTATTGCCACAACTGGAAAGTA
ATAAACCTGGTCTCACCTTGGTCCCTGAACACATCGGTTCTCTCAAAGGACTCTAGGAAGGGTCTTGTGGTCTGATGGC
ACCTCTGTTGGAACTTTGCCCCTTGCTTATATTTTTCCCCATCGACTCTATTGGCTGAGTTCTCATTTGGCTCTTTGAATC
ATGGGTAAGGAAGCATTTGTGCTTCCTGGGCTACCAGGGACCTGTCATCAAGAGGGGAGGCAGGGGTGGGGGTGGGGG
AGCAAATCTCCAGAGCATCTCATGTCTTGCTCTTCTGTACCTCATAGGTTCCAGAAGCTGCATCTGGCCTGTGGCTCAGA
GCATTTAATCCTGCACTCCCCTCTACAGCCACCAATCTCCCTGTGTGAGGCCCCTTCTGGCCCTTTGCAGCTACCAGGGG
GCAATGTCACCATTACATACAGCTATGCTGGGGCCAGAGCACCCATGGGCCAGGGCTTCTTGCTGACTTACAGTCAAGG
TAGGCTGAACAGGGTGTACGGTGGGACCATTGGAGGAGAAGTGGGAGTCCCCCAGGAAGAGGCAAGGATCCTGGGAG
TTCTGGCACTTCCCTGTCTCTTGATGCCTCTGCAGATTGGCTACTGTGCCTGCAAGAAGAATTCCAGTGCCTGAACCACC
GCTGCATTCCAGCTGCTCAGCGCTGTGATGGGATTGATGCCTGCGGGGATGGCTCAGACGAGGCAGGCTGCAGCTCAG
ATCCATTCCCTAACCTGAACCCAGCCCCCGCACCAACTCTGGCCTGCAATCTCACCTTGGAGGACTTTTATGGGGTCTTT
TCTTCCCCTGGATATTCACACCTGGCCTCAGTCTCCCACCCCCAGTCCTGCCTGTGGCTGCTGGACCCCCATGATGGCCG
GAGGCTGGCAGTGCGCTTCACAGCCCTGGACTTGAGTTACGGAGATGCAGTGCATGTGTATGATGGTGCTGGACCCCCC
GAGACCCCTCGACTGCTACGTAGCCTCACCCACTTCAGCAATGGCAAGGCTGTCACTGTGGAGACCCTGTCTGGTCAGG
CTGTTGTGTCCTACCACACAGTTGCTTGGAGCAGTGGCCGGGGCTTTAATGCTACCTACCATGTCCGGGGCTACTGTTTA
CCTTGGGACAGACCCTGTGGCTTGGGCTCTGGCCTGGGGGCTAGTGAGAACCTAGGTGAGCGTTGCTATAGCGAGGCA
CAGCGCTGTGATGGCTCATGGGACTGTGCCGATGGCACAGATGAGGAGGGTTGCCCTGGCTGCCCACCAGGGCACTTC
CCCTGTGGAGCTGCAGGCACCCCTGGTGCCACAGCCTGCTACCTGCCTGCTGACCGCTGCAACTACCAGACGTTCTGCG
CCGATGGAGCGGATGAGAGGCGCTGCCGGCATTGCCAGCCCGGCAACTTCCGGTGCCGGGATGAGAAGTGTGTGTATG
AGACATGGGTGTGTGATGGGCAGCCAGACTGTACTGACGGCAGTGATGAGTGGGACTGCTCCTACGCCCTGCCCCGAA
AAGTCATCACAGCAGCAGTCATTGGCAGCCTGGTGTGTGGCCTGTTGCTGGTCATCGCTCTCGGCTGCACCTGCAAACT
CTATGCCATCCGCACCCAGGAATACAGGTCAGTTGGAGGGGGGCTGGTTGTGGAGGAGCCGGGACTGAAGATGAGATG
GGACCCATGCAGTTCCTGGGCACTGAGCAGGCCCACCTCGAGGAGTGGTTCCTGCCATCAGCTCCAGAGAGTAGTCTCT
AGGAAGGGAGGGACATGACTTTGGACAGACCTGGCCTGGGAATGGAGGGAAGAGGCCTTCTGGGCCAAGGCACATTG
CCCTCACGTTGAGTAACTTATGTCTAAGTGGCCCTCCTTTCTTCCAGCATCTTTGCCCCGCTCTCCCGGATGGAGGCTGA
GATTGTGCAGCAACAGGCACCCCCTTCCTATGGGCAGCTCATTGCCCAGGGTGCCATCCCGCCTGTGGAAGACTTCCCC
ACAGAGAACCCTAACGATGTGAGTCATTCTTCCAACCTTGGACCTCATGGTGACAGCCTTGTTTCCTACCTAGCCATCTG
GCCACCCTGATTCTGACGTCTGCCTCTCTCCTTGCAGAACTCTGTGCTGGGAAACCTACGTTCTCTGCTTCAGATCTTAC
GCCAGGATATGACTCCAGGTGGCACTTCAGGGGGCCGCCGTCGCCAGCGTGGACGCTCCGTCCGCCGTCTGGTTCGCCG
TCTCCGTCGTTGGGGCCTGCTTCCTCGAACTAATACCCCAGCTCGGGCCCCTGAAACCAGATCCCAGGTCACACCCTCT
GTTCCCTCTGAGGCCCTGGATGACAGCACAGGCCATGCCTGTGAGGGTGGGGCAGTAGGGGGGCAAGATGGGGAGCA
GGCTCCTCCACTGCCCATCAAGACCCCCATCCCAACCCCAAGCACACTTCCTGCCCTTGCTACTGTCTCTGAGACCCCA
GGGCCACTACCCTCAGTGCCTGTAGAATCATCACTGTTGTCTGGAGTTGTCCAGGTCCTACGAGGCCGCCTCCTACCCA
GCCTGTGGTCCCCAGGCCCCACTTGGACCCAAACTGGAACTCACACAACAGTCCTGTCCCCAGAGGATGAGGACGATG
TATTGTTATTGCCACTGGCTGAGCCAGAAGTCTGGGTGGTGGAGGCAGAGGATGAACCATTGCTTGCCTGAGGGACTCT
AG 
 
 



   

 
Genomic Locus: (the deleted sequence represents nt 3498-7775 in the sequence below) 
 
AGTAAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGGGGAGAACCTGAGTAGCTAGAGGTTA
AGCTACCCAGCCACAGCTGAAACCAGGGCAGAGAGATAGCTCCTGCCCCACCCAAAGTTAAAGCAGGGGTGTAGGGC
ACATCCCGGATCCTCCTTCCTCCTCCTCATCCCAATCTTCCCCAAGAGCTGAGACTGCACTGAGATTATTCTGAAAGGG
AACCTGGGAAATGTAGTTTGCAGAAAGTTGCGCAATAAATCTCAATACAGGTGACTAGTTGGCAGATAACCTCGTTCCT
TATTTACAAACAGTCAAGTGTGTTTGTATTTGAGATAGGGCCTCATTGTGTAGTATTGGCTTGCCTGAAACTTACTAGGT
AGACAAGACAGGTCTCAAACCCGTAAAGATCTACCTGCCTTGAACCCTTGAGTGCTGAAACTAAAGGTATACACCAAC
ATGACCAGCTGTTTTTACATAAAATCTATCCTAGAAAGTAGTCAGGTGTTAAAATTCTTGTTCCAGCTGGACATGGTGA
CGGGTTTATGATGCCATCACTTGGAAGTAGAGGCAAGAGAACCAGGAGTTCAAAGCCAGCCTAGGATACAAGAGACCT
CTCAAAAACAAACAAAGTCTTTGATCTGAGGATTCTAGAATCTACCATGTCATCTCTAGCAGCAGGGAGTCTGGTCCAG
ACAACTTGACTGAGTCTTGTTGTCTGAGTCTAGCTCTTTTATATGCCAAGAGTTTGATTTAGAAACAAGGTATCTCAACT
ATTTGTGACTCAGTTTCCAACACTGACTTCTCAGAGGTGTGGTCACCTTTCAGTGAGATAATATATGCAAAATGCTATG
ATTAATACCTAGCAGATGGTGAGTGATTCTCTAGAAGCACTGAAAATATTTGTTGACATTTATTTTAATCATTCATCCAC
ACACACACACACAAGTTGCAATGTATGCCACAGCACACAGGTAGATGGCATTTATTCATGTTTCATATACACATCACAA
GTAGCCTGATGATAAATTTAATCAAGTATTTTTAGCAATGCTGAAGATGAAACAAAGTTTTACTGTATGGAATTTCCCA
CCTGTGGCACTATGTTGGTGCTCAAATTGTTTAAAACAGTGGGAGCCATTCAGATTTGAATATTCAGATTTGGGGAAGG
TATTACTAAACTTCTCCATGCCAGCACTTCCTTATCTGTAAAATGGAAGTAACCATAGACTACCTCACAGGACTGTTGA
CAAGAGGAACAAACATCTCGCTGTTAAATATTTACTATATGTATACTAAATGTACTTAGGTATAAGCCTGAAATGTGAA
AAAAAATATTCAACTTGTTATTCTTTTGTAAATATTACCCACCTGTGCCACAGGAAACCGGAAACCCACAAAATTTAAT
AATACTACCCTGTAACTGAGAATAATTGTTGCTATCAGATAGAAACACCTCACTTCCTATGTCTGCCAACGTGCTTAGG
GCTCAATCTACAATGTTACCCTAAATGTTCACAAGTACCATAGGAGGGAGTCACACTATCATGACCCTCAATTTTTACA
GGACTGCTTGAACGGAGGAGTAATTTTCTCAAGTTCACGGATCCAGCAAGTGAAGCCATATTATGTCTTTACCATTCGT
AGAGATCACTGCATCTCAGCAGGAGAGCAAGCAACACTCTTGGGACAAAGGTACCCAGTCTAGGCCCCAGCCTACAGG
AAGTGTCAGTTTCCAAAGCTGAGGCGGGGGCGGGAGTGATGAATAAACATTGTAACAGATAATTATAATAGCGCCTGG
TAATTGGTTCAGTAAAGGCTTACTACCAGAAGCGCTACGGGATCTAAGGCGCTGGGTGAAGAAAAAGTACTGAGGATT
TAAGGGTCCAAAGACACGTAGCAGTTACGGCGGGAAAAGCAGACATCCTTTGACAAGACACATCTGAAAGATAACGC
AGGCGGCAGCCAAAGGGCGATCCGGAGCGTGACGGCAAAAGCAACCCGGAAAGGAGCTGAGCGCAGGTGGGCGTGG
CCGCGCGGTGACTGGCAGGGGTGGGGCCAAGCTGGCCGCGCCCCTCGTCGCCGGCTGCTGGGCTTCGGCCGGGGTCCG
CTGGGGCACCGCGAGCTGTGCAAAGCCGCCGTCCCCTAAGGGCCGCGGGGACCGAGCCGCACGCCGGCTCGGGGACG
GGCAGTCCACAAAGTTTGGTCCGCGGAGGACGCAGCGTCGAGCCCGGCAGGTGCGGCCGGGCCTGGCCGGGGCGCTCG
CGGCCTTCCGGGCGAGCACCGCCGGGCACTGGTAAGGAGCGATCAACTCTGAAGTTAGCAAGAGGCGTCACGCCTGTT
CCTCTCCGCCGTGCGTCCAGCCCTGGCACCCCGAGCCTGGGTCGCACCGGGGCTATGCAGCCCCCACCCGGCGAGGAG
CTTCCTGCCAGGTAGACAAGAGGCGCCCCGGGACCCTGCCGGCACCCCTGTTCAACCCAGGATGCTATCGGCCCTCCCT
CTTCTTTTCCTCCTCCTCGGTAAGAGTCCCCGCCCCGGTGTCACTGCCCGCCGTCCCGCGCCCTCCTTGGCGACCCACGA
CCCCTGCGACCGCCGCCCCGTCGAGCCTCGGCCTCCTCTCGGGCTATCCCACACTGTCCCTCCCACTCACAGCCAGGGA
AGGCGACCTTTCGGCGAGGTCACGCACCTCCTTCCGGCTCCTCTACCCCTTCCTATAAACTGTCCGGAAGTCTCAGATG
GGCCTCCCCCTGGAGTTGCCCAGGTGAAGAAAACTTGACTCTCTCTGCTGCCCTTTCTCGATCCCCCTCTAGGAGGTGCT
CTGGCCCGCCCAGACCGGATCACTTTCCCACGTTCTGGTAAGTAAAGCGAGTTCCTAGGGTTCTGGGGCATGGGAATGA
AGATGCACCCTAGAGAAAAGAATCTCTCCCCTGGATCCTGGAGTCTGCTGTAATTTTAGAATAGGTATCATCCATTACT
TTACAGAAGGGGAAACTGAGGCTCAATGTGAACTGGCACCTGGTAGTTGTTAAGAACCATCTCGTTTTTTTATGTGTAA
TATCCGTGTTTTGTCTCCCTAGTTAGGGTAAGGTCTTCCTGAGAGTAGAAACAGTATTTCTCTGCCAACTGACCCTGTGG
CTGGCACAAAGCCTACAGTAACATTACTTATAGTGTGAATACTTAAGATGAAGTATAAAGAATATGGAAAAGGAGTAG
GGTTGTCAACTCCTATAATCCCAGCACTTGAGAGGCAGAGGAAGGAGAATCAGTTCAAGGCCAGCCTCAGCTATATAG
TGACTTTGAGGATATCCTAGGTTACAAAAGGTTTTTGTTTTTAAACAACAACCAAAAAAAAAAAAAAAAAAAATGGAG
AGGGACCAGTTGGCTGTAACTGGTGGGTGGAGATTTTTGCCATCTTGAGGCATTCAGAGGGGAAGAAGAATATTAAAG
AACTCTACCAGTGTCTCCCCCCACTTCTCCCTCTAGCTTGTGAGGCGCCCCCAGCAGTGCTCTCAGAAGTACAAGGCAC
TTTACAGAGGCCTCTAGGCCGGGACAGCCGAAGCTCCCCTGCCAACTGCACCTGGGTTATCCTGGGCAGCAAGGATCA
GACAGTAACTGTCAGGTGAGAAATAAGGCAAGTCCCCATTTCTCTCTACTGCCCCTTCCCTCTCCCTCTGAAAAAGCCT
TTGATCACCTTTCTATGATATTTACATCCTTGTCAGCAGAAGAGAATTTGGTTTGTCTGGGTCTGCTGTAAAGGCTTAGC
TATGGTGGCTATTTAGCTTGGGGACTGTCCATCTCAAAAGGACTCTAGAAATTATTCTGGGTTCAGCTAGACTTGTGAT
GAGTCCCTGAATCATAGTGTGGCCTAGTTGTTAATCAACTTAGTCCCTTCCTCAGGGTTGGGACTGTATTACTAGCTCAT
TGGTGGAATGCTTGTGTGGAGTATGCAGAAGTCCTGGGTTCAGTCTCTAGCAAAACAAACCTTCTCTGGGTCTGCCTTT
CTGCATTGCACTACTCCATCCTTACTCTCCCCTCCCCCTTCCTCTCCTCTTCCCCTGTCCCTTTTCCCCTCCCCTCCCCCTT
CCCCCCCCCCTCTTCTCACATCCTCTCCCCTTATCTCTCCTCTCCTCTCCTTTTTTTTTTTTAAGATTTATTTATTTATTTAA
TTTATCTGAATACACCATTGCTCTCTTCAGACATACCAGAAGAAGGCATCAGATCCCATTACAGATGGTTGTGAGCCAC
CATGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGCATTCGATGCTCTTAACTGCTGAGCCAGCTCTCTAGCC
CATCCCCCTCCCCTTTTTCTGGTTTTGAGACAGAATTTCACTGTGCAGCCCAGCAGGTTGGTATTAAGTTAGCTCCATCT



   

CATCCTCCCAGATTTTGGGCTTTCCTGTGGAGTCACTATGCCCAGTATTCCTTTTTCTTTTTTCTTATTTTTTGGTTTTTGG
TTTTCATTTGGTTGGTTTGTTGTTTGTGGTTTCTGTGTGGTTTTGGTGGTTTTTGTTTTGTTTATTTTGCTTTCAGTACTGG
GAAACAACTCAGGGGTTCACACATCCTAGATGAGAGCACCCTACCTCTAAGCAACAATCCCAGCCCTGTACCCCTAAG
ACTCCTCATTGGGGCCCACGTCATTTGGCAGTTTGCCTCATACATTTCACTTGATGAGAACTTGCCCAGAGAGCAGGAT
GGTAGTGGCACACGCCTTTAATCCCAGCACTCAGGAGGCAGAGACAAGCTTAGTCTGTGATTTCGAGGCTAGCCTGGTC
TAAATCCTGAGTTCCAGGATAGCTAAGGCTACATAAAGAAACTCTATCTCAAAAACAAAATAAACAAAGGAAACACAA
AAGAATTTATTCAGAAAGGTATATAAAGGAGAGAACAATCTAAAAAGAGACTGTTGACCCGTGGTACAGCCCTGGGGA
CTTCAGATTTTCCCTTGTCACTTACGGAGCTGAGCTGTTGTGGTTAATTGAACAGATACATTTTGTCAGCTAACTAGCGG
GCACTGTGCTTGGGTTATGGTATTGCCACAACTGGAAAGTAATAAACCTGGTCTCACCTTGGTCCCTGAACACATCGGT
TCTCTCAAAGGACTCTAGGAAGGGTCTTGTGGTCTGATGGCACCTCTGTTGGAACTTTGCCCCTTGCTTATATTTTTCCC
CATCGACTCTATTGGCTGAGTTCTCATTTGGCTCTTTGAATCATGGGTAAGGAAGCATTTGTGCTTCCTGGGCTACCAGG
GACCTGTCATCAAGAGGGGAGGCAGGGGTGGGGGTGGGGGAGCAAATCTCCAGAGCATCTCATGTCTTGCTCTTCTGT
ACCTCATAGGTTCCAGAAGCTGCATCTGGCCTGTGGCTCAGAGCATTTAATCCTGCACTCCCCTCTACAGCCACCAATC
TCCCTGTGTGAGGCCCCTTCTGGCCCTTTGCAGCTACCAGGGGGCAATGTCACCATTACATACAGCTATGCTGGGGCCA
GAGCACCCATGGGCCAGGGCTTCTTGCTGACTTACAGTCAAGGTAGGCTGAACAGGGTGTACGGTGGGACCATTGGAG
GAGAAGTGGGAGTCCCCCAGGAAGAGGCAAGGATCCTGGGAGTTCTGGCACTTCCCTGTCTCTTGATGCCTCTGCAGAT
TGGCTACTGTGCCTGCAAGAAGAATTCCAGTGCCTGAACCACCGCTGCATTCCAGCTGCTCAGCGCTGTGATGGGATTG
ATGCCTGCGGGGATGGCTCAGACGAGGCAGGCTGCAGCTCAGATCCATTCCCTAACCTGAACCCAGCCCCCGCACCAA
CTCTGGCCTGCAATCTCACCTTGGAGGACTTTTATGGGGTCTTTTCTTCCCCTGGATATTCACACCTGGCCTCAGTCTCCC
ACCCCCAGTCCTGCCTGTGGCTGCTGGACCCCCATGATGGCCGGAGGCTGGCAGTGCGCTTCACAGCCCTGGACTTGAG
TTACGGAGATGCAGTGCATGTGTATGATGGTGCTGGACCCCCCGAGACCCCTCGACTGCTACGTAGCCTCACCCACTTC
AGCAATGGCAAGGCTGTCACTGTGGAGACCCTGTCTGGTCAGGCTGTTGTGTCCTACCACACAGTTGCTTGGAGCAGTG
GCCGGGGCTTTAATGCTACCTACCATGTCCGGGGCTACTGTTTACCTTGGGACAGACCCTGTGGCTTGGGCTCTGGCCT
GGGGGCTAGTGAGAACCTAGGTGAGCGTTGCTATAGCGAGGCACAGCGCTGTGATGGCTCATGGGACTGTGCCGATGG
CACAGATGAGGAGGGTTGCCCTGGCTGCCCACCAGGGCACTTCCCCTGTGGAGCTGCAGGCACCCCTGGTGCCACAGC
CTGCTACCTGCCTGCTGACCGCTGCAACTACCAGACGTTCTGCGCCGATGGAGCGGATGAGAGGCGCTGCCGGCATTGC
CAGCCCGGCAACTTCCGGTGCCGGGATGAGAAGTGTGTGTATGAGACATGGGTGTGTGATGGGCAGCCAGACTGTACT
GACGGCAGTGATGAGTGGGACTGCTCCTACGCCCTGCCCCGAAAAGTCATCACAGCAGCAGTCATTGGCAGCCTGGTG
TGTGGCCTGTTGCTGGTCATCGCTCTCGGCTGCACCTGCAAACTCTATGCCATCCGCACCCAGGAATACAGGTCAGTTG
GAGGGGGGCTGGTTGTGGAGGAGCCGGGACTGAAGATGAGATGGGACCCATGCAGTTCCTGGGCACTGAGCAGGCCC
ACCTCGAGGAGTGGTTCCTGCCATCAGCTCCAGAGAGTAGTCTCTAGGAAGGGAGGGACATGACTTTGGACAGACCTG
GCCTGGGAATGGAGGGAAGAGGCCTTCTGGGCCAAGGCACATTGCCCTCACGTTGAGTAACTTATGTCTAAGTGGCCCT
CCTTTCTTCCAGCATCTTTGCCCCGCTCTCCCGGATGGAGGCTGAGATTGTGCAGCAACAGGCACCCCCTTCCTATGGGC
AGCTCATTGCCCAGGGTGCCATCCCGCCTGTGGAAGACTTCCCCACAGAGAACCCTAACGATGTGAGTCATTCTTCCAA
CCTTGGACCTCATGGTGACAGCCTTGTTTCCTACCTAGCCATCTGGCCACCCTGATTCTGACGTCTGCCTCTCTCCTTGC
AGAACTCTGTGCTGGGAAACCTACGTTCTCTGCTTCAGATCTTACGCCAGGATATGACTCCAGGTGGCACTTCAGGGGG
CCGCCGTCGCCAGCGTGGACGCTCCATCCGCCGTCTGGTTCGCCGTCTCCGTCGTTGGGGCCTGCTTCCTCGAACTAATA
CCCCAGCTCGGGCCCCTGAAACCAGATCCCAGGTCACACCCTCTGTTCCCTCTGAGGCCCTGGATGACAGCACAGGCCA
TGCCTGTGAGGGTGGGGCAGTAGGGGGGCAAGATGGGGAGCAGGCTCCTCCACTGCCCATCAAGACCCCCATCCCAAC
CCCAAGCACACTTCCTGCCCTTGCTACTGTCTCTGAGACCCCAGGGCCACTACCCTCAGTGCCTGTAGAATCATCACTGT
TGTCTGGAGTTGTCCAGGTCCTACGAGGCCGCCTCCTACCCAGCCTGTGGTCCCCAGGCCCCACTTGGACCCAAACTGG
AACTCACACAACAGTCCTGTCCCCAGAGGATGAGGACGATGTATTGTTATTGCCACTGGCTGAGCCAGAAGTCTGGGTG
GTGGAGGCAGAGGATGAACCATTGCTTGCCTGAGGGACTCTAGGCACAATGGTATGATCCTTGGAAGTGGTTCAGCTTC
CCCACTGATCTATGTAGCACAGAAAGTTAGTGTCTCTCCAGCAGGGAGAGCATTCACTGTACACACCTTCTGGTATGAC
AAGAGACTTCACCACCACCCTCTGCCCAGCCTGCTATCCAGGTGGCTGTGTTACAAAAGGTCCCACAAGGGTCACAGG
CTTGGACACTCCGTTCTTTCCAGCTCCCCACCCAAAAGTGGCCTTAACTACTAGACTGGTTGGCTGGAGACCTAGCCAC
CAAGGGGAGGATTTGGCCAGGGTGATGGTTTTGCCAGCCTCCATCCCTGTGGTGCCTGGCCCACTTAGAGGACACAAGT
GCTTTTGCCCTGTAGCTGCATCATTGTCCAGGAAATCAAGATGACAAAAATAAAGGAATCATAAACTTCAGCCCTTGGT
AAATCAGCTGTGAGCCTGCATCCTGCATCCTCTCTGTCCATCTCTGCCATGCAGGGAACCCTGAGGAATAGCCTTCTCC
ATCTTCATTCACCAGGCCCCAACCCTGCACTGACTGGCATCGGGCTCAGTCTGAACTCAGTGCAGACCCAGTTCAGAGC
CAGCTGAGCCCTGAAGTCAAGAAAGGGTCTGATTATGGAATGCTCTCACAGCACAGATCACAGAAGCAGTCTGTTCCT
GGGTAAAACCTGGGAGCCACTGGCTCTCCGCCCCAGCCAGGCAAGAAGGTGAGGTCTCCACTTGGGCCCTTCAAAGCA
GGTAGAGAAGCAGAAGGAAAGAGTTTGAGGTTGTGAAATCCCTGGCACGACTGACCAAATCCAGGGGGTCTTCCTGGA
GGAGGACACAAACTGAGTTCCCAACCATGCTGTCAGTAGTAAGAAGAAGCAGGTTAAAACAGAGAGGCTAGACCTAC
CTCGGTGAAGCCCAAGGAGAGGTTGGAGCTGAAGCGCTGGGCATGGATGAGGGGATGAGATGGAAGAAGTGTTGGAA
CCCTGGCTGATGGCAGAAGTTGCCCCAGAGCTTCAGAGGAAAGTCAGCATTCCCTAAAGTCCCCAGGAAACTGGCTTC
CTCAGGCTCTCCCTCTTAGGACCCTCAACAACTTGAATCAGGGAAACCCTAAGCTTTGACCTAGTGCTCTCCAGAGACT
GCTGCCAGGCTAGGGAATCTTACAGTTTTCTCTTTGGGCCCGCCCTCCCAGCTTGGACCCTTCAGGTGAAAGTGGTGAA
ACTTTCAGAGTGAGTTCCCAGACAGCCAAGGCTACCCAGGCAAACCCTGGAGGGAGAGGGAGAGAGAACATGAAGTG



   

AGCTGGCCTGGCCTCTCACTGTAGCCACCTCTGGCCCTGCTGACTGACACCTTCATCCCTCCCCCCTCCCCCCAGTCCTC
TCCCTTCCCCGGGGCATTTGCACTGTGGACAGAGAGTAGGGTAAAAAGAGGGCTCCTGGTTGGGATGCATCGGTATGTT
GGGGGAGAGGGGGTGGAGGGGAGAGGGGAGGCTGGGCTTCTAGGTCATTGTATGTAAGTCATTGTACGTGAGGGTAG
CAGTTTATCCTATTCTGGTGCAAGCAGGAACTTTGCTTCTGCCAGCCACAGTGGGACCCCAGGGTTGGTGGGAAGGGAA
ATTGACCTTGCACAGACAATATAAGGAAGCAGATGTACTCACTAAGGTTTCCTTTGTTGTTTTTTGTTTTTTAAAAGACT
ATCCTATGCCCACCAAGGGCTGGAATTACAGGCATGTAATACCACACCAGGTTTGTATAGTACTGGAGACTGAAGCCA
GGGCTTCATGCCTGGAGGTCTGATTGATGGTTAATCTGGGCTGTCAGCTTGACTAGTTCCTCCAGAGAACCCTGACTGA
TAACAGTGGGCATACACTCTACCAACAGTGCAAATTTACTTTGACCAGGGCCCAAGGTGGGGGAAAAAAGTAGTGTTA
TTGCTACCTGCAGCAAACAACAGAGACAACCAACGTCCAAGAAGAAGGCAGAAGTTTGCACACATACAATCTTCACAC
ATGCGAAGGAGGCTGAGGCAGGATTGTCATGAGTTCAATACCAGCCTAAGCTACAAAGCCTCGCTCTGCCTCACACGG
TTACTTTGCTCACAGTTCTGGAAGCTCTGCTCCGTGATGCTGGTTGGTGCAGGGAGCACCACATCCCAGCACAGTAAAG
GCACAGTAAAGCCATTCTCTAATAGGAACTGTAGGAGGCCAGGCAGGGTACCACATTGCCCTCAGAGGCCGGCCTAGT
TACTCAGTAATGAAACACCATGATGTGAAAAAGCAAATCGGAGAGGAAAGGGTTTATTTGGCTTACACGTCCACATTG
CTGTTCATCATTAGAAGTCATTGGGACAGGAACTCAGCCAGGACAAAACCTGGTAACGGGAGCTGATGCAGAGGCCAT
AGAGGAGTGCTGCTCCCTGGCATGCTCATCATGGCTTGCTCAGCCTACTTTCTTGTGCAGTCTAGGACCACTAGCCCAG
GGATGACCCCACCCACAATGGCCCTTCCCCATCCATCACTAATTAAGAAAATGCCTTACAGTTGGACTTCACTCTCACT
CCCAGAGCTAAATAAAGCCTGAATTCAGGGCCTTGGGCTTGCTAGGAAAGCGTTATACCACTGAGCTAAATCCCCAGC
CCCATCTATACCTAGAGCTACACCTATTCTCTCAACTGATGTTCCCTCCTTTCACATGACTCTGACTTGTGCCAAGTTGA
CATAAAACTAGCCAGGACAGAAGCCATGCCCAGTAACTCAAAACATCCCACTAAGCCCCACTGCTTCAAAGTGCAAAA
GGCTGGATCTCTGAGGCTTATTCTAGATTCAAAATACAGCATGAATCTCTTTAAGCTGTGAAGAGATATCACTAAGAGG
CCCAGTCTGGGGTGTGTGGGACCCCCCATGAAGGTCCTTAGAAGGGAATGAAGAAACAGAGTGAGGTGAGTGTGCAGC
CCCTCTCAGTGCAGTGGAGAAGACTGTTCAGTGAAACATATGCTGCTGTTGTGGTCCAAGACTGCTATGAAGAGGCAAT
AATCGCAGTGGGCAGCTTGCCAGGGTCTGCAGCTTTGGATTCAGTCTTACCTAGCATCAGGGAAATGAATCCAAGCACC
ACGTCAGCTTTGCAGATAAATAAAGCTTGTGTCGGTAGGGTGTCTTCTGAGACTCATTTTTGAGACAGGATCTTACCGG
ATAGGCCAGGCTTGGCTTCTCAACTCTGTAATCTCCACCTCAGCCTCCAGAGCAGCAGTCCTCCGCCAATTGGTTGAGC
CTGTGTTTACCAGAGAGCTGTATTCCCAACCCTGCCTTCCAAATATTTCTAAACAGATTTCAGCCAGCCTCTTCAGGGTG
TCTTCTGAGTTTAGTCTTGAGACAGGATTTTACTGAGTAGGGCAGACTTACCCATTTAAAACCCGTTGGGGTTTGAACA
ACCCTTTCATGGGGTCACCTAAGACCACTGGAAAGATACAGATATTTACATTACAATTCATAATGGTAGCAAAATTACA
GGTAAAATTATGAAGCAGCAATGAAAATTTTATGTTTGGAGGTCAGCGTAACATGACGAGCTGTGTTAAAGGGTTGCA
GCATTAGGAAGGCTGAGAACCAGTGGCCTAGAGAGATGAGAGATGTGCTACCATCTGTGCCTAACTAGTTTAAACTTA
AAAAATAGGGCGTAGGAAGTACCTCAGTAGTATCAGGCTTATTTTACATCCATGTCCTGGATTTGACCCCCAGCGCTTC
AAAAAAAAAAATTATAAAAGATAAAATAGGACTGGTGAGATGGCTCACTGGGTAAAGGCACTTGCTACCAGGCCTGA
GTTTAATACCCACAACCTAACCAGTGGAAGGAGAGAGGCGCTCCCAAGTTGTTCTCTGACCTATCGCCACACGAGTGC
AGCTGCATACGGGTGTCCACACACATATGCAGAAGATAAAGGGAAAAAAAAATCCCGACGTATCAAACCCCAGCACTC
AGGAGGAAGAGACAAAAGGAGCACCGTGAGTTCAAGGACAGCGTGAGGAACAGAGTTCCAGAACTGCTAAGGTAAGA
AGATTCAGTCACACACACACACACACACACACACACACACACACACACACACTCACTCACATACTCGCACTTTGGGAG
AGGGATGCTGGAAAGGTACCTCAGAAGTTAAGAGTGGTTGCTGCTCTTCCAGAGGACCTCAGATCACACTCGGATCAC
AAGTGCCGATATCTCAGGGTCCACAGGATTTGATACCTTCTGGTCTCTGTAGGCACCTACATGACATACACACAAATCT
GAAATAGAAGATTTCCCTGGGAGCTGGAGAGATGGCTCAGAGGTTAAGAGCACTGACTGCTCTCCCAGAGGTCCTGAG
TTCAATTCCCAGCAACCACGTGGTGTCACAATCATCTGTAATGAGATCCTGATGCCCTCTTCTAGTGTACATGTATACAT
GAGGTAGAACGCTATACATAATAAAGAAATTTATATTTTTTAAAAATTTTCCAAAAGGTGCAGGGTAGCGGTGTTGGTG
GTAGTACACATCCTTTAATCTTTGGAGGCAGAGGCAGGCAGATCTCTGAGTTTGAGGCCAGCCTGGTCTACAGTTCCAG
GACAGCCATGGATCTGCAGAGAAATCTTGTCTAGGGGGAAAGGGAGGAGATGTTTCAAAAGGCTAAGGAGCAGCCGG
GCGTGGTGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAA
GTGAATTCCAGGACAGCCAGGGCTACAGAGAAACCCTGTCTCGAAAAAAAAAAAAAAGGCTAAGGAGCACTTATAAA
AACCTATGGTTACCAAGGTCACCGCTCCAAGTATACATCTATTACAGAATATACTTTGTATAGCAAACTTATGAATAAA
ATAAGAATCACATTGGTTTCAGTTGTCAAAGTGACTCCCGGGAAGAGGAACCTAAATTGAGGAGTCACCTCTGCCAGA
TTAGTCTATGGCCATGTCTGTGGGGCATTTTCTTGGTTGCTAGTTGGTATGGGGTCCTGGCCCACTGTAGGCAGTGCTAC
TCTGGGCAAGGGCCCTGAACTATATAAAGTCAGCCAAGTGATCCAGACTCGGCAGGATTTCTGGCCAAGCTCCTTTCTT
GTGTTCCTGCCTTGGCTTCCCCTGATGGTGCTCTCTAGCCCGTTAGCCAAATAAACCCCTTCCTGCCAAGTTTGTTTCTA
GGTTTTATCACAGCAATAGAGAAGCAAACCAGAACAATAGGCTATGAGTGGAAACTGAAGGGGCTGTAGAGTTAAGA
GCGTGCGTTCTGTAGACCCCTTCAGATCCTGCTCAAGGGCTGATCACCAGGGAAGTGGTACTACAACATATTCTCAGAG
TTACTTGTAGTTTCTTCCATGGGAGAAGTTCACGGAGAATGGCAAAATATATCACCAATTAAAAAAGGTTGCGTGTATT
TATGAGAACACAAGCCACTTTGTTTAGAGACCGTGGGTTGTCTAGGCATTGGGAATCTAAAGGTGGCAATCATACAAA
GTGACACTTTGCAAGAATGCTTTGGGGACAGGCCAACCACCAACCCTTCTAAACCTTAGTTATGAAAAGGAAGAGAGA
TACTTGGCAAAATAGGGTGAAGCAGAGAGGCACGGTGTGTGCAGAAGGAGGCTGCCGGGAATGGGGACCCAAGAGAA
AAGGAAGCTGGGTAGACAAGGAACAGTCAAGGAGTTGCCGGTTCTGGCTTCCCATAGATTAACCCTGGCTGTGCTGGC
CTAGCGGTGAAGGCGAAACGAAGCTGCACAAGGAGGCTTCCCTTCCTCAGAGCTCTCATCTGCCTGAGGACTTTTGTAG
CTCCTGAAGAGGCCGAGTGAAGGACCTAGACAGTAGGGTGGCCATTCTCCAGCTTCACATCCCTTGATTCATTTCTGTC



   

TTTCCATTTAGTCTTTAGTCGTCTGTCACACTCTTTAGCCACTGAGCACCCACCCTAAGCTGGACGATGGGGTGGGGGCT
GGAAACAACAGACAAGGTTTATAGTCTTGGACACTGGAGCAGAAGTCCTCTGGCTCTCAGGGTCCCTGCCTCCTGCCAC
TCTCAACTCCTTTATCTGCAGCCCCCTGCCTCCACACCGCCCTCTGAAACCTTTTCTTCCGTCCCCCTGACTGCTCTGTTC
TGCCCGTATGCCAAGCTGTGCCTATGCAGGGAGTATGCTCCCAGAGGGAAGTGACACAAAGAAAAAGGAGGGAGACA
GAAGGAGGGAATCCCGCTTACATCACTGCTCATTAGCATATGTGACCTCATCAGGAGGCGGGACAATTTCCCCAGGTGT
CTGGAGCGGGGAGGGGTGGGGAATATGATGGGGGGGGGCAGTATTTAAAGGGAAAAGCTGACAGTGCTGCTGAGTGA
GGAACCGGTGCTCTGAGCCGCTGGGCTGCACTCGCACATGCACGCCGATGCACACGGACCTTGACACCGACATGGACA
TGGACACAGAAACCGTAGCACTTTGTTCTTCCAGCAGCCGCCAGGCCTCCCCACTGGGGACACCCACACCAGGTGAGG
GCTAAGGGGAGTAGGATGTGGCTAAAGCTGTGGGTGGGGGAGCTGAAGCTTTGGTGGGAAGGTCTGGGCAGGATCCA
ACGAGAAGGGAAGAGCAAATGCGGCAAGGGAGACCCCTGCACTTTTGAGGTCCGGACGGCCAAGGGGAAGGGGGAAA
GCTGCCAGGGTGCCCCTCCCCCAACGCTCCCAGGGCTTCGCCAGAGAAACTGGCACTTGGCCCCTAGGTTAACCTCAGC
CCTGTTAGGCAGAGCCTGCCAGAAGGGAAGGGGGAAGAAAAGAAGCAGCCCACAAACCTAGGAATCCCCAGCTAAGG
GGGCTTCCCTGGGGACCTGTTGTAAGGGCTTCTTCTAGCTCCATCGTTGGCTGCCTGCCAAATATTGATCCTGTGCTATT
TATAGCCTCGCTCCATCCCCCTTTGTTGTGTCTGTTGTTGTTCCTCTAGTTACCCCAACCCCTGAATTGTCATCCTCCTCA
CACACACTCTCCACCGCTACCTCCCCACGAACACAACATTGTCTCCCACTCGCCAGGACAGGCAAGGATCCAGGAGGA
TTCTCTCTCACACACAAACACTCACGCATGCGATGCTCACCTACCTACGGGGACACAGGAAACAGTACGCTCCCCTTCT
TTAGCCCTCCTCCCCCAGACCTAGAAATAAGGTCCCTGCGGAGTTTCTGATTCTGCCTACACCTGCCAGTCTGGGACTG
GGGTGCAGGAAGAAATAGGAGGCAGGGCCCATTAGAGGGAAGATATAGCTTCCCAACTCACTAGGCCTAATGTAGGG
GCGTGCCTATGACGGTGTAAGGTGTGAGTGGTGTGTAACCCTGTGCACAGGACCTCCCTCAGTGACACAAGTTTTGATC
ATGTTGTGGCTAGGATCAACATGGGAAACTATCATGCCAGCGCCTTGAAAGTTCATTGCTTTTGAGTTTCAGGGGAATT
TTTAGTGCACAAGGCTAGACTAATGACTCTCAGCTCTTTTGGGGTCACGCTCTTTATCTGGGTGTAGCTGAAGAAGCAG
CCTGAATTAACCGCTCATCCGATGTCTAGATATATCTCACCCATGGCTTCCTTCTCTCCCCCTCCCTAGAAGCAGATACT
ACACTTCTGAAACAGAAGCCAGAGAAACTGTTAGCAGAGTTGGACCTGAGCGGGCCTCCTCCTGCTCCTGGGGTCCCC
AGACGAAGAGGAAGCATGCCCGTGCCCTACAAACACCAGCTGCGGCGGGCCCAAGCTGTAGATGAACTTGACTGGCCA
CCCCAGGCCTCCCCCTCTGGCTCCTCTGACTCCTTGGGCTCAGGGGAGGCAGCCCTTACCCAAAAAGATGGCGTCTTTA
AGGTCATGCTCGTGGGGGAGAGTGGCGTGGGCAAGAGCACTCTAGCGGGCACTTTTGGAGGTCTCCAGGGAGACCATG
CTCACGAGATGGAGAACTCAGGTATTCAGGGGCACCCTGGAGGGCTCTAGTCAGGCATGAAAGTGTTTGCATTGTGAA
CAGTCCCTGGAGGACAGAATCTAAGAGAAATTTCTCCATTGCTTTCTATGAAGTTTGCCTGGAGGCGACTCCCTAATGT
CAGGAGGTGTTCCTGGACACCAGGTCTCACACGTGTTGGGGAATCTCCTCATGTTTTCTTCCTTCTTTCCCAACAGAGGA
CACCTATGAGAGACGGATCATGGTGGACAAAGAAGAAGTGACTTTAATTGTTTATGACATCTGGGAACAGGTGAGGAC
TAAGATGTGTCTGACTCTGCAGGGACTGGGGAAGAGCAGTCTGGCTGAAGCTGCTGGCATTACCCATCCTGGCTCCAAC
CATGGCTAGCAATGACTCTGCATTACCACATCTCAAGGGGGAAAGGCCCACCTTGGCAGGCCTATCTTGGCTCAGAGCT
GTGATACCCACCATTTTCCTAGGACCTTTTGGCTCAGACAAAAGTTAGAATCTGAATTTGACAAACCCTTCTGTTACAA
GTCAGGTTAATTACACAGAAACTGACCCATTCATAAATCTGATGTGACAGGACCGGAGGTCTCTGTGGTCTCAGTAAAG
GGAGAAATGTGCAGGGGCTTCTGAGTATAATAGCTCTATGTGGAAAGAAGAGGCTACACTCTGTTACTTTTAAAAATTT
ATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATTTATTGTTCTTTATCACAACACTCCCTTTGCCTTAGCTTG
CTGTGTGTGGGATTACAGGCTTACAACATGCTGGGTACTCAGGCCTTTGTGCATACTAGGCAAGCATTCTACCAACTGT
GCTATATCCCCAGCCCTTCCAGACTCCTTACTTAGTTGTCTAAGTCTAAGAGAGTAGATGGTTAACCTACTATGAGATCC
TATTTCTCCAATTCTCCCACGTGGGATTCACATCACTAACTCCCCCCACCCCACACAAGGCCCCTGAGCATTGAAATCCT
GCCCTTAACTGGCTCCTAGTTGAGCAAGTAGCCTTTCTCACACAGTCGGTTCCTGGTCCCTGGTCCCTGGTCTAGGCCAT
CTCAATGCCTCTAGCCCTAGTATTTCATAGTTCTCTGCTCATCTGCAGGGAGATGCAGGAGGATGGCTGCAGGATCACT
GCCTTCAGACGGGGGATGCCTTTCTCATCGTCTTCTCAGTGACAGATCGACGAAGCTTCTCTAAAGTTCCAGAAACCCT
TCTTCGGCTCCGGGCTGGGAGGCCCCACCATGACCTACCTGTCATCCTTGTTGGAAATAAGAGTGACCTGGCCCGCTCC
CGGGAGGTATCACTGGAGGGTGTGTATCCTAAAGCCATTCTGTACTTGAAATCTCCATAGGCCTTTTACCCCTAACTGG
TGCGTGAGTCACTGGTACCCAGCTTCTAAGTGAGGTCCTTCACTAGCCTTCACTGCTCCTCCTGGGTACCTCGGCCACCC
TTTCGAACCACCGCCCTAGGATCCCTGCTCAGTTCTGAGTTGGGATTCGGTGGTCCCTCCCTCATTTCCCGCACCACCTG
TGCTAGCCCACCCTAGTCTCAGGCAAAGCTGCCCAACGGGCGCCTTAGCTGCTGTTCCCTTCCTGCAGAGGGTCGCCAT
CTGGCTGGGACGCTGAGCTGCAAGCACATCGAGACGTCGGCCGCTCTCCACCACAACACTCGTGAGCTCTTCGAGGGT
GCTGTGCGTCAGATCAGGCTGCGGCGGGGCCGGGGTCATGCCGGGGGCCAGCGACCCGAACCTAGCAGCCCGGACGG
CCCCGCGCCGCCTACGCGCCGTGAGAGCCTCACCAAGAAAGCTAAGCGCTTCCTCGCCAACCTGGTGCCGCGCAACGC
TAAGTTCTTCAAGCAACGCTCCAGGTCATGTCACGACCTCTCTGTGCTCTGAGCCACGGTCGCCATGGTCACTGCAGTC
GCCATGGTCACCGTGCCCTCCGCTCGCCCCCTCACCCCACTCCTGTCCGTCTAGGAAACCAAAAATACCCAGGATGCCC
TGGTGTGAGCGGGAGGCGGGGACGGGTAGCTGGTAGGTCCACCACCACCACCTCTCCTGGTCTTAACAGCCGACCATT
CACAGAGCCTCAAGACCTGCAAGTCAGGGAAGAAAACCGTGCTGCAAGGTATTTTTTATTGTTATTATTAACTTGCAAG
AAG 
 
Selection Cassette: Bgeo/Puro 
 



   

GGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGC
TTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCT
ATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATT
CCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTT
CTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCC
AAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAA
GAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTG
ATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGA
CGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGG
CGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGC
CCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCT
GGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCAT
CTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTC
ACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATC
TGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACG
CGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCG
GATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGC
TTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAA
CAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGG
TGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTAT
CGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTG
CGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTC
TGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGC
GCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAA
TATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGT
AACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGC
TAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGAC
ACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGT
CCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACA
GTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGT
GGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAA
CGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCA
GCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAAC
GAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAA
GGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTG
CAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGC
ACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGC
CGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTG
CAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAA
GTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAAC
ATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGC
TCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATG
CCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCG
CTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTT
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTC
TAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGA



   

CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGT
GGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGC
TTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCG
CACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCC
TAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCT
CGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTT
CGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCG
CCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCT
CCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACG
ACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCG
CCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGC
GGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCC
CGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCA
AGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGC
TCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTA
CGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCC
CGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAG
CTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTC
TATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCC
AGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
AGTAAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGGGGAGAACCTGAGTAGCTAGAGGTTA
AGCTACCCAGCCACAGCTGAAACCAGGGCAGAGAGATAGCTCCTGCCCCACCCAAAGTTAAAGCAGGGGTGTAGGGC
ACATCCCGGATCCTCCTTCCTCCTCCTCATCCCAATCTTCCCCAAGAGCTGAGACTGCACTGAGATTATTCTGAAAGGG
AACCTGGGAAATGTAGTTTGCAGAAAGTTGCGCAATAAATCTCAATACAGGTGACTAGTTGGCAGATAACCTCGTTCCT
TATTTACAAACAGTCAAGTGTGTTTGTATTTGAGATAGGGCCTCATTGTGTAGTATTGGCTTGCCTGAAACTTACTAGGT
AGACAAGACAGGTCTCAAACCCGTAAAGATCTACCTGCCTTGAACCCTTGAGTGCTGAAACTAAAGGTATACACCAAC
ATGACCAGCTGTTTTTACATAAAATCTATCCTAGAAAGTAGTCAGGTGTTAAAATTCTTGTTCCAGCTGGACATGGTGA
CGGGTTTATGATGCCATCACTTGGAAGTAGAGGCAAGAGAACCAGGAGTTCAAAGCCAGCCTAGGATACAAGAGACCT
CTCAAAAACAAACAAAGTCTTTGATCTGAGGATTCTAGAATCTACCATGTCATCTCTAGCAGCAGGGAGTCTGGTCCAG
ACAACTTGACTGAGTCTTGTTGTCTGAGTCTAGCTCTTTTATATGCCAAGAGTTTGATTTAGAAACAAGGTATCTCAACT
ATTTGTGACTCAGTTTCCAACACTGACTTCTCAGAGGTGTGGTCACCTTTCAGTGAGATAATATATGCAAAATGCTATG
ATTAATACCTAGCAGATGGTGAGTGATTCTCTAGAAGCACTGAAAATATTTGTTGACATTTATTTTAATCATTCATCCAC
ACACACACACACAAGTTGCAATGTATGCCACAGCACACAGGTAGATGGCATTTATTCATGTTTCATATACACATCACAA
GTAGCCTGATGATAAATTTAATCAAGTATTTTTAGCAATGCTGAAGATGAAACAAAGTTTTACTGTATGGAATTTCCCA
CCTGTGGCACTATGTTGGTGCTCAAATTGTTTAAAACAGTGGGAGCCATTCAGATTTGAATATTCAGATTTGGGGAAGG
TATTACTAAACTTCTCCATGCCAGCACTTCCTTATCTGTAAAATGGAAGTAACCATAGACTACCTCACAGGACTGTTGA
CAAGAGGAACAAACATCTCGCTGTTAAATATTTACTATATGTATACTAAATGTACTTAGGTATAAGCCTGAAATGTGAA
AAAAAATATTCAACTTGTTATTCTTTTGTAAATATTACCCACCTGTGCCACAGGAAACCGGAAACCCACAAAATTTAAT
AATACTACCCTGTAACTGAGAATAATTGTTGCTATCAGATAGAAACACCTCACTTCCTATGTCTGCCAACGTGCTTAGG
GCTCAATCTACAATGTTACCCTAAATGTTCACAAGTACCATAGGAGGGAGTCACACTATCATGACCCTCAATTTTTACA
GGACTGCTTGAACGGAGGAGTAATTTTCTCAAGTTCACGGATCCAGCAAGTGAAGCCATATTATGTCTTTACCATTCGT
AGAGATCACTGCATCTCAGCAGGAGAGCAAGCAACACTCTTGGGACAAAGGTACCCAGTCTAGGCCCCAGCCTACAGG
AAGTGTCAGTTTCCAAAGCTGAGGCGGGGGCGGGAGTGATGAATAAACATTGTAACAGATAATTATAATAGCGCCTGG
TAATTGGTTCAGTAAAGGCTTACTACCAGAAGCGCTACGGGATCTAAGGCGCTGGGTGAAGAAAAAGTACTGAGGATT
TAAGGGTCCAAAGACACGTAGCAGTTACGGCGGGAAAAGCAGACATCCTTTGACAAGACACATCTGAAAGATAACGC
AGGCGGCAGCCAAAGGGCGATCCGGAGCGTGACGGCAAAAGCAACCCGGAAAGGAGCTGAGCGCAGGTGGGCGTGG
CCGCGCGGTGACTGGCAGGGGTGGGGCCAAGCTGGCCGCGCCCCTCGTCGCCGGCTGCTGGGCTTCGGCCGGGGTCCG
CTGGGGCACCGCGAGCTGTGCAAAGCCGCCGTCCCCTAAGGGCCGCGGGGACCGAGCCGCACGCCGGCTCGGGGACG
GGCAGTCCACAAAGTTTGGTCCGCGGAGGACGCAGCGTCGAGCCCGGCAGGTGCGGCCGGGCCTGGCCGGGGCGCTCG
CGGCCTTCCGGGCGAGCACCGCCGGGCACTGGTAAGGAGCGATCAACTCTGAAGTTAGCAAGAGGCGTCACGCCTGTT
CCTCTCCGCCGTGCGTCCAGCCCTGGCACCCCGAGCCTGGGTCGCACCGGGGCTATGCAGCCCCCACCCGGCGAGGAG
CTTCCTGCCAGGTAGACAAGAGGCGCCCCGGGACCCTGCCGGCACCCCTGTTCAACCCAGGATGCTATCGGCCCTCCCT
CTTCTTTTCCTCCTCCTCGGTAAGAGTCCCCGCCCCGGTGTCACTGCCCGCCGTCCCGCGCCCTCCTTGGCGACCCACGA



   

CCCCTGCGACCGCCGCCCCGTCGAGCCTCGGCCTCCTCTCGGGCTATCCCACACTGTCCCTCCCACTCACAGCCAGGGA
AGGCGACCTTTCGGCGAGGTCACGCACCTCCTTCCGGCTCCTCTACCCCTTCCTATAAACTGTCCGGAAGTCTCAGATG
GGCCTCCCCCTGGAGTTGCCCAGGTGAAGAAAACTTGACTCTCTCTGCTGCCCTTTCTCGATCCCCCTCTAGGAGGTGCT
CTGGCCCGCCCAGACCGGATCACTTTCCCACGTTCTGGTAAGTAAAGCGAGTTCCTAGGGTTCTGGGGCATGGGAATGA
AGATGCACCCTAGAGAAAAGAATCTCTCCCCTGGATCCTGGAGTCTGCTGTAATTTTAGAATAGGTATCATCCATTACT
TTACAGAAGGGGAAACTGAGGCTCAATGTGAACTGGCACCTGGTAGTTGTTAAGAACCATCTCGTTTTTTTATGTGTAA
TATCCGTGTTTTGTCTCCCTAGTTAGGGTAAGGTCTTCCTGAGAGTAGAAACAGTATTTCTCTGCCAACTGACCCTGTGG
CTGGCACAAAGCCTACAGTAACATTACTTATAGTGTGAATACTTAAGATGAAGTATAAAGAATATGGAAAAGGAGTAG
GGTTGTCAACTCCTATAATCCCAGCACTTGGGAGGCAGAGGAAGGAGAATCAGTTCAAGGCCAGCCTCAGCTATATAG
TGACTTTGAGGATATCCTAGGTTACAAAAGGTTTTTGGTTTTAAACAAACAAACCAAAAAAAAAAAAAAAAAAAATGG
AGAGGGACCAGTTGGCTGTAACTGGTGGGTGGAGATTTTTGCCATCTTGAGGCATTCAGAGGGGAAGAAGAATATTAA
AGAACTCTACCAGTGTCTCCCCCCACTTCTCCCTCTAGCTTGTGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGC
GCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTA
CTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAAT
GTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAG
GTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAG
GCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGC
ACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGG
GCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAG
TCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGG
GGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCT
TTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGG
CGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCG
TCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCC
GCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGC
CAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGG
ACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCG
CTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCAT
AAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTG
AAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCA
GCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGT
CGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCAC
GCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAA
GCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTG
CAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACA
CGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCT
GACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAG
TGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTC
GATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCG
CGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACG
CGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTC
GTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAA
CCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCC
GACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACC
ATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAG
CCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAG
CCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCA
CATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCAT
CTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTT
CACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACG
ACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGG
CCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGC
ATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGT
TGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAA
ACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATT
GTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCC
ACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCA
TCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAG
CCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGG



   

GCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTA
TTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCG
GTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGC
CGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCA
TACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC
CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGC
GCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCG
CTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG
CCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCT
AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCA
GCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAG
CAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACC
GGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCG
CGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGA
AGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTG
GGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGC
ACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCT
TACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGC
CGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGA
ACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGAC
CACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCT
GGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGG
TGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGG
GGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGAC
GTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAG
CGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGT
TGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATA
AAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGG
GGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCT
GATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATA
GGCACAATGGTATGATCCTTGGAAGTGGTTCAGCTTCCCCACTGATCTATGTAGCACAGAAAGTTAGTGTCCCTCCGGC
AGGGAGAGCATTCACTGTACACACCTTCTGGTATGACAAGAGACTTCACCACCACCCTCTGCCCAGCCTGCTATCCAGG
TGGCTGTGTTACAAAAGGTCCCACAAGGGTCACAGGCTTGGACACTCCGTTCTTTCCAGCTCCCCACCCAAAAGTGGCC
TTAACTACTAGACTGGTTGGCTGGAGACCTAGCCACCAAGGGGAGGATTTGGCCAGGGTGATGGTTTTGCCAGCCTCCA
TCCCTGTGGTGCCTGGCCCACTTAGAGGACACAAGTGCTTTTGCCCTGTAGCTGCATCATTGTCCAGGAAATCAAGATG
ACAAAAATAAAGGATTCATAAACTTCAGCCCTTGGTAAATCAGCTGTGAGCCTGCATCCTGCATCCTCTCTGTCCATCT
CTGCCATGCAGGGAACCCTGAGGAATAGCCTTCTCCATCTTCATTCACCAGGCCCCAACCCTGCACTGACTGGCATCGG
GCTCAGTCTGAACTCAGTGCAGACCCAGTTCAGAGCCAGCTGAGCCCTGAAGTCAAGAAAGGGTCTGATTATGGAATG
TTCTCACAGCACAGATCACAGCAGCAGTCTGTTCCTGGGTAAAACCTGGGAGCCACTGGCTCTCCGCCCCAGCCAGGCA
AGAAGGTGAGGTCTCCACTTGGGCCCTTCAAAGCAGGTAGAGAAGCAGAAGGAAAGAGTTTGAGGTTGTGAAATCCCT
GGCACGACTGACCAAATCCAGGGGGTCTTCCTGGAGGAGGACGCAAACTGAGTTCCCAACCATGCTGTCAGTAGTAAG
AAGAAGCAGGTTAAAACACAGGCTAGACCCACCTCAGTGAAGCCCAAGGAGAGGTTGGAGCTGAAGCGCTGGGCATG
GTGGATGAGATGGAAGAAGTGTTGGAACCCTGGCTGGTGGCAGAAGATGCCCCAGAGCTTCAGAGGAAAGTCAGCATT
CCCTAAAGTCCCCAGGAAACTGGCTTCCCCAGGCTCTCCCTCTTAGGACCCTCAACAACTTGAATCAGGGAAACCCTAA
GCTTTGACCTAGTGCTCTCCAGAGACTGCTGCCAGGCTAGGGAATCTTAGAGTTTTCTCTTTGGGCCCAACCTCCCAGCT
TGGACCCTTCAGGTGAAAGTGGTGAAGCTTTCAGAGTGAGTTCCCAGACAGCCAAGGCTACCCAGGCAAACCCTGGAG
GGAGAGGGAGAGAGAACATGAAGTGAGCTGGCCTCTCACTGTAGCCACCTCTGACCCTGCTGACTGAACCCTTCATCC
CTCCCCCCTCCCCCCAGTCCTCTCCCTTCCCCGGGGCATTTGCACTGTGGACAGAGAGTAGGGTAAAAAGAGGGCTCCT
GGTTGGGATGCATCGGTATGTTGGGGGAGAGGGGGTGGAGGGGAGAGGGGAGGCTGGGCTTCTAGGTCATTGTATGTA
AGTCATTGTACGTGAGGGTAGCAGTTTATCCTATTCTGGTGCAAGCAGGAACTTTGCTTCTGCCAGCCACAGTGGGACC
CCAGGGTTGGTGGGAAGGGAAATTGACCTTGCACAGACAATATAAGGAAGCAGATGTACTCACTAAGGTTTCCTTTGTT
GTTTTTTGTTTTTTAAAAGACTATCCTATGCCCACCAAGGGCTGGAATTACAGGCATGTAACACCACACCAGGTTTGTAC
AGTACTGGAGACTGAAGCCAGGGCTTCATGCCTGGAGGTCTGATTGATGGTTAATCTGGGCTGTCAGCTTGACTAGTTC
CTCCAGGGAACCCTGACTGATAACAGTGGGCATACACTCTACCAACAGTGCAAATTTACTTTGACCAGGGCCCAAGGT
GGGGAAAAAAGTAGTGTTATTGCTACCTGCAGCAAACAACAGAGACAACCAACGTCCAAGAAGAAGGCAGAAGTTTG



   

CACACATACAATCTTCACACATGCGAAGGAGGCTGAGGCAGGATTGTCATGAGTTCAATACCAGCCTAAGCTACAAAG
CCTCGCTCTGCCTCACACGGTTACTTTGCTCACAGTTCTGGAAGCTCTGCTCCGTGATGCTGGTTGGTGCAGGGAGCACC
ACATCCCAGCACAGTAAAGGCACAGTAAAGCCATTCTCTAATAGGAACTGTAGGAGGCCAGGCAGGGTACCACATTGC
CCTCAGAGGCCGGCCTAGTTACTCAGTAATGAAACACCATGATGTGAAAAAGCAAATCGGAGAGGAAAGGGTTTATTT
GGCTTACACGTCCACATTGCTGTTCATCATTAGAAGTCGGGACAGGAACTCAGCCAGGACAAAACCTGGTAACGGGAG
CTGATGCAGAGGCCATAGAGGAGTGCTGCTCCCTGGCATGCTCATCATGGCTTGCTCAGCCTACTTTCTTGTGCAGTCTA
GGACCACTAGCCCAGGGATGACCCCACCCACAATGGCCCTTCCCCATCCATCACTAATTAAGAAAATGCCTTACAGTTG
GACTTCACTCTCACTCCCAGAGCTAAATAAAGCCTGAATTCAGGGCCTTGGGCTTGCTAGGAAAGCGTTATACCACTGA
GCTAAATCCCCAGCCCCATCTATACCTAGAGCTACACCTATTCTCTCAACTGATGTTCCCTCCTTTCACATGACTCTGAC
TTGTGCCAAGTTGACATAAAACTAGCCAGGACAGAAGCCATGCCCAGTAACTCAAAACATCCCACTAAGCCCCACTGC
TTCAAAGTGCAAAAGGCTGGATCTCTGAGGCTTATTCTAGATTCAAAATACAGCATGAATCTCTTTAAGCTGTGAAGAG
ATATCACTAAGAGGCCCAGTCTGGGGTGTGTGGGACCCCCCATGAAGGTCCTTAGAAGGGAATGAAGAAACAGAGTGA
GGTGAGTGTGCAGCCCCTCTCAGTGCAGTGGAGAAGACTGTTCAGTGAAACATATGCTGCTGTTGTGGTCCAAGACTGC
TATGAAGAGGCAATAATCGCAGTGGGCAGCTTGCCAGGGTCTGCAGCTTTGGATTCAGTCTTACCTAGCATCAGGGAA
ATGAATCCAAGCACCACGTCAGCTTTGCAGATAAATAAAGCTTGTGTCGGTAGGGTGTCTTCTGAGACTCATTTTTGAG
ACAGGATCTTACCGGATAGGCCAGGCTTGGCTTCTCAACTCTGTAATCTCCACCTCAGCCTCCAGAGCAGCAGTCCTCC
GCCAATTGGTTGAGCCTGTGTTTACCAGAGAGCTGTATTCCCAACCCTGCCTTCCAAATATTTCTAAACAGATTTCAGCC
AGCCTCTTCAGGGTGTCTTCTGAGTTTAGTCTTGAGACAGGATTTTACTGAGTAGGGCAGACTTACCCATTTAAAACCC
GTTGGGGTTTGAACAACCCTTTCATGGGGTCACCTAAGACCACTGGAAAGATAGATATTTACATTACAATTCATAATGG
TAGCAAAATTACAGGTAAAATTATGAAGCAGCAATGAAAATTTTATGTTTGGAGGTCAGCGTAACATGACGAGCTGTG
TTAAAGGGTTGCAGCATTAGGAAGGCTGAGAACCAGTGGCCTAAGAGATGAGAGATGTGCTACCATCTGTGCCTAACT
AGTTTAAACTTAAAAAATAGGGCGTAGGAAGTACCTCAGTAGTATCAGGCTTATTTTACATCCATGTCCTGGATTTGAC
CCCCAGCGCTTCAAAAAAAAAATTATAAAAGATAAAATAGGACTGGTGAGATGGCTCACTGGGTAAAGGCACTTGCTA
CCAGGCCTGAGTTTAATACCCACAACCTAACCAGTGGAAGGAGAGAGGCGCTCCCAAGTTGTTCTCTGACCTATCGCCA
CACGAGTGCAGCTGCATACGGGTGTCCACACACATATGCAGAAGATAAAGGGAAAAAAAAATCCCGACGTATCAAAC
CCCAGCACTCAGGAGGAAGAGACAAAAGGAGCACCGTGAGTTCAAGGACAGCGTGAGGAACAGAGTTCCAGAACTGC
TAAGGTAAGAAGATTCAGTCACACACACACACACACACACACACACACACACACACACACACTCACTCACATACTCGC
ACTTTGGGAGAGGGATGCTGGAAAGGTACCTCAGAAGTTAAGAGTGGTTGCTGCTCTTCCAGAGGACCTCAGATCACA
CTCGGATCACAAGTGCCGATATCTCAGGGTCCACAGGATTTGATACCTTCTGGTCTCTGTAGGCACCTACATGACATAC
ACACAAATCTGAAATAGAAGATTTCCCTGGGAGCTGGAGAGATGGCTCAGAGGTTAAGAGCACTGACTGCTCTCCCAG
AGGTCCTGAGTTCAATTCCCAGCAACCACGTGGTGTCACAATCATCTGTAATGAGATCCTGATGCCCTCTTCTAGTGTAC
ATGTATACATGAGGTAGAACGCTATACATAATAAAGAAATTTATATTTTTTAAAAATTTTCCAAAAGGTGCAGGGTAGC
GGTGTTGGTGGTAGTACACATCCTTTAATCTTTGGAGGCAGAGGCAGGCAGATCTCTGAGTTTGAGGCCAGCCTGGTCT
ACAGTTCCAGGACAGCCATGGATCTGCAGAGAAATCTTGTCTAGGGGGAAAGGGAGGAGATGTTTCAAAAGGCTAAGG
AGCAGCCGGGCGTGGTGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTG
GTCTACAAAGTGAATTCCAGGACAGCCAGGGCTACAGAGAAACCCTGTCTCGAAAAAAAAAAAAAAGGCTAAGGAGC
ACTTATAAAAACCTATGGTTACCAAGGTCACCGCTCCAAGTATACATCTATTACAGAATATACTTTGTATAGCAAACTT
ATGAATAAAATAAGAATCACATTGGTTTCAGTTGTCAAAGTGACTCCCGGGAAGAGGAACCTAAATTGAGGAGTCACC
TCTGCCAGATTAGTCTATGGCCATGTCTGTGGGGCATTTTCTTGGTTGCTAGTTGGTATGGGGTCCTGGCCCACTGTAGG
CAGTGCTACTCTGGGCAAGGGCCCTGAACTATATAAAGTCAGCCAAGTGATCCAGACTCGGCAGGATTTCTGGCCAAG
CTCCTTTCTTGTGTTCCTGCCTTGGCTTCCCCTGATGGTGCTCTCTAGCCCGTTAGCCAAATAAACCCCTTCCTGCCAAGT
TTGTTTCTAGGTTTTATCACAGCAATAGAGAAGCAAACCAGAACAATAGGCTATGAGTGGAAACTGAAGGGGCTGTAG
AGTTAAGAGCGTGCGTTCTGTAGACCCCTTCAGATCCTGCTCAAGGGCTGATCACCAGGGAAGTGGTACTACAACATAT
TCTCAGAGTTACTTGTAGTTTCTTCCATGGGAGAAGTTCACGGAGAATGGCAAAATATATCACCAATTAAAAAAGGTTG
CGTGTATTTATGAGAACACAAGCCACTTTGTTTAGAGACCGTGGGTTGTCTAGGCATTGGGAATCTAAAGGTGGCAATC
ATACAAAGTGACACTTTGCAAGAATGCTTTGGGGACAGGCCAACCACCAACCCTTCTAAACCTTAGTTATGAAAAGGA
AGAGAGATACTTGGCAAAATAGGGTGAAGCAGAGAGGCACGGTGTGTGCAGAAGGAGGCTGCCGGGAATGGGGACCC
AAGAGAAAAGGAAGCTGGGTAGACAAGGAACAGTCAAGGAGTTGCCGGTTCTGGCTTCCCATAGATTAACCCTGGCTG
TGCTGGCCTAGCGGTGAAGGCGAAACGAAGCTGCACAAGGAGGCTTCCCTTCCTCAGAGCTCTCATCTGCCTGAGGAC
TTTTGTAGCTCCTGAAGAGGCCGAGTGAAGGACCTAGACAGTAGGGTGGCCATTCTCCAGCTTCACATCCCTTGATTCA
TTTCTGTCTTTCCATTTAGTCTTTAGTCGTCTGTCACACTCTTTAGCCACTGAGCACCCACCCTAAGCTGGACGATGGGG
TGGGGGCTGGAAACAACAGACAAGGTTTATAGTCTTGGACACTGGAGCAGAAGTCCTCTGGCTCTCAGGGTCCCTGCCT
CCTGCCACTCTCAACTCCTTTATCTGCAGCCCCCTGCCTCCACACCGCCCTCTGAAACCTTTTCTTCCGTCCCCCTGACTG
CTCTGTTCTGCCCGTATGCCAAGCTGTGCCTATGCAGGGAGTATGCTCCCAGAGGGAAGTGACACAAAGAAAAAGGAG
GGAGACAGAAGGAGGGAATCCCGCTTACATCACTGCTCATTAGCATATGTGACCTCATCAGGAGGCGGGACAATTTCC
CCAGGTGTCTGGAGCGGGGAGGGGTGGGGAATATGATGGGGGGGGGCAGTATTTAAAGGGAAAAGCTGACAGTGCTG
CTGAGTGAGGAACCGGTGCTCTGAGCCGCTGGGCTGCACTCGCACATGCACGCCGATGCACACGGACCTTGACACCGA
CATGGACATGGACACAGAAACCGTAGCACTTTGTTCTTCCAGCAGCCGCCAGGCCTCCCCACTGGGGACACCCACACC
AGGTGAGGGCTAAGGGGAGTAGGATGTGGCTAAAGCTGTGGGTGGGGGAGCTGAAGCTTTGGTGGGAAGGTCTGGGC



   

AGGATCCAACGAGAAGGGAAGAGCAAATGCGGCAAGGGAGACCCCTGCACTTTTGAGGTCCGGACGGCCAAGGGGAA
GGGGGAAAGCTGCCAGGGTGCCCCTCCCCCAACGCTCCCAGGGCTTCGCCAGAGAAACTGGCACTTGGCCCCTAGGTT
AACCTCAGCCCTGTTAGGCAGAGCCTGCCAGAAGGGAAGGGGGAAGAAAAGAAGCAGCCCACAAACCTAGGAATCCC
CAGCTAAGGGGGCTTCCCTGGGGACCTGTTGTAAGGGCTTCTTCTAGCTCCATCGTTGGCTGCCTGCCAAATATTGATCC
TGTGCTATTTATAGCCTCGCTCCATCCCCCTTTGTTGTGTCTGTTGTTGTTCCTCTAGTTACCCCAACCCCTGAATTGTCA
TCCTCCTCACACACACTCTCCACCGCTACCTCCCCACGAACACAACATTGTCTCCCACTCGCCAGGACAGGCAAGGATC
CAGGAGGATTCTCTCTCACACACAAACACTCACGCATGCGATGCTCACCTACCTACGGGGACACAGGAAACAGTACGC
TCCCCTTCTTTAGCCCTCCTCCCCCAGACCTAGAAATAAGGTCCCTGCGGAGTTTCTGATTCTGCCTACACCTGCCAGTC
TGGGACTGGGGTGCAGGAAGAAATAGGAGGCAGGGCCCATTAGAGGGAAGATATAGCTTCCCAACTCACTAGGCCTA
ATGTAGGGGCGTGCCTATGACGGTGTAAGGTGTGAGTGGTGTGTAACCCTGTGCACAGGACCTCCCTCAGTGACACAA
GTTTTGATCATGTTGTGGCTAGGATCAACATGGGAAACTATCATGCCAGCGCCTTGAAAGTTCATTGCTTTTGAGTTTCA
GGGGAATTTTTAGTGCACAAGGCTAGACTAATGACTCTCAGCTCTTTTGGGGTCACGCTCTTTATCTGGGTGTAGCTGA
AGAAGCAGCCTGAATTAACCGCTCATCCGATGTCTAGATATATCTCACCCATGGCTTCCTTCTCTCCCCCTCCCTAGAAG
CAGATACTACACTTCTGAAACAGAAGCCAGAGAAACTGTTAGCAGAGTTGGACCTGAGCGGGCCTCCTCCTGCTCCTG
GGGTCCCCAGACGAAGAGGAAGCATGCCCGTGCCCTACAAACACCAGCTGCGGCGGGCCCAAGCTGTAGATGAACTTG
ACTGGCCACCCCAGGCCTCCCCCTCTGGCTCCTCTGACTCCTTGGGCTCAGGGGAGGCAGCCCTTACCCAAAAAGATGG
CGTCTTTAAGGTCATGCTCGTGGGGGAGAGTGGCGTGGGCAAGAGCACTCTAGCGGGCACTTTTGGAGGTCTCCAGGG
AGACCATGCTCACGAGATGGAGAACTCAGGTATTCAGGGGCACCCTGGAGGGCTCTAGTCAGGCATGAAAGTGTTTGC
ATTGTGAACAGTCCCTGGAGGACAGAATCTAAGAGAAATTTCTCCATTGCTTTCTATGAAGTTTGCCTGGAGGCGACTC
CCTAATGTCAGGAGGTGTTCCTGGACACCAGGTCTCACACGTGTTGGGGAATCTCCTCATGTTTTCTTCCTTCTTTCCCA
ACAGAGGACACCTATGAGAGACGGATCATGGTGGACAAAGAAGAAGTGACTTTAATTGTTTATGACATCTGGGAACAG
GTGAGGACTAAGATGTGTCTGACTCTGCAGGGACTGGGGAAGAGCAGTCTGGCTGAAGCTGCTGGCATTACCCATCCT
GGCTCCAACCATGGCTAGCAATGACTCTGCATTACCACATCTCAAGGGGGAAAGGCCCACCTTGGCAGGCCTATCTTGG
CTCAGAGCTGTGATACCCACCATTTTCCTAGGACCTTTTGGCTCAGACAAAAGTTAGAATCTGAATTTGACAAACCCTT
CTGTTACAAGTCAGGTTAATTACACAGAAACTGACCCATTCATAAATCTGATGTGACAGGACCGGAGGTCTCTGTGGTC
TCAGTAAAGGGAGAAATGTGCAGGGGCTTCTGAGTATAATAGCTCTATGTGGAAAGAAGAGGCTACACTCTGTTACTTT
TAAAAATTTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATTTATTGTTCTTTATCACAACACTCCCTTTGC
CTTAGCTTGCTGTGTGTGGGATTACAGGCTTACAACATGCTGGGTACTCAGGCCTTTGTGCATACTAGGCAAGCATTCT
ACCAACTGTGCTATATCCCCAGCCCTTCCAGACTCCTTACTTAGTTGTCTAAGTCTAAGAGAGTAGATGGTTAACCTACT
ATGAGATCCTATTTCTCCAATTCTCCCACGTGGGATTCACATCACTAACTCCCCCCACCCCACACAAGGCCCCTGAGCA
TTGAAATCCTGCCCTTAACTGGCTCCTAGTTGAGCAAGTAGCCTTTCTCACACAGTCGGTTCCTGGTCCCTGGTCCCTGG
TCTAGGCCATCTCAATGCCTCTAGCCCTAGTATTTCATAGTTCTCTGCTCATCTGCAGGGAGATGCAGGAGGATGGCTG
CAGGATCACTGCCTTCAGACGGGGGATGCCTTTCTCATCGTCTTCTCAGTGACAGATCGACGAAGCTTCTCTAAAGTTC
CAGAAACCCTTCTTCGGCTCCGGGCTGGGAGGCCCCACCATGACCTACCTGTCATCCTTGTTGGAAATAAGAGTGACCT
GGCCCGCTCCCGGGAGGTATCACTGGAGGGTGTGTATCCTAAAGCCATTCTGTACTTGAAATCTCCATAGGCCTTTTAC
CCCTAACTGGTGCGTGAGTCACTGGTACCCAGCTTCTAAGTGAGGTCCTTCACTAGCCTTCACTGCTCCTCCTGGGTACC
TCGGCCACCCTTTCGAACCACCGCCCTAGGATCCCTGCTCAGTTCTGAGTTGGGATTCGGTGGTCCCTCCCTCATTTCCC
GCACCACCTGTGCTAGCCCACCCTAGTCTCAGGCAAAGCTGCCCAACGGGCGCCTTAGCTGCTGTTCCCTTCCTGCAGA
GGGTCGCCATCTGGCTGGGACGCTGAGCTGCAAGCACATCGAGACGTCGGCCGCTCTCCACCACAACACTCGTGAGCT
CTTCGAGGGTGCTGTGCGTCAGATCAGGCTGCGGCGGGGCCGGGGTCATGCCGGGGGCCAGCGACCCGAACCTAGCAG
CCCGGACGGCCCCGCGCCGCCTACGCGCCGTGAGAGCCTCACCAAGAAAGCTAAGCGCTTCCTCGCCAACCTGGTGCC
GCGCAACGCTAAGTTCTTCAAGCAACGCTCCAGGTCATGTCACGACCTCTCTGTGCTCTGAGCCACGGTCGCCATGGTC
ACTGCAGTCGCCATGGTCACCGTGCCCTCCGCTCGCCCCCTCACCCCACTCCTGTCCGTCTAGGAAACCAAAAATACCC
AGGATGCCCTGGTGTGAGCGGGAGGCGGGGACGGGTAGCTGGTAGGTCCACCACCACCACCTCTCCTGGTCTTAACAG
CCGACCATTCACAGAGCCTCAAGACCTGCAAGTCAGGGAAGAAAACCGTGCTGCAAGGTATTTTTTATTGTTATTATTA
ACTTGCAAGAAG 
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