
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-Prap1tm1Lex/Mmucd MMRRC: 032532-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.  

 The mutant PCR is a general LacZ PCR.  The wild type is specific for this strain. 

 

Strategy: 

Steps Temp (oC ) Time (m:ss) # of Cycles 
1.  Initiation/Melting                            HOT START?   94 2:00 1x 
2.  Denaturation  94 0:10  
3.  Annealing                  steps 2-3-4 cycle in sequence 65 (↓1oC/cycle) 0:30 10x 
4.  Elongation          68 2:00  
5.  Denaturation  94 0:15  
6.  Annealing                  steps 5-6-7 cycle in sequence 55 0:30 25x 
7.  Elongation          68 2:00 (↑20sec/cycle)  

 

Primers: Electrophoresis Protocol: 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

1. DNA487-8 CTGGTCTAACTGCACTGACTGC Estimated Running:Time: 90 min. 

2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype 

3. DNA487-1 GTAAGGGCGGTGGGTGTGGA 1 & 2 330 mutant 

4. DNA487-4 GTGGGCGAGGTGGTCAAGGTC 3 & 4 559 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ608 Date of Submission:  11/30/04 

Lexicon Contract Name: DNA487 Mutation Type: X  Standard Knock out  

LexVision Name: PSC224N1   Conditional  

Reference accessions:  ENSMUSG00000025467 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __DNA487-43________     
    X  Target Vector  DNA __DNA487-43TVneo__________     

                   X   Targeted ES Cell DNA __1D5____________     
X  Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe:  15+16 21+22 

Restriction Enzyme for Genomic Digest: EcoRV EcoRV 

Predicted Wild-type Band (kb): 7.9Kb 4.8Kb 

Predicted Mutant Band (kb): 6.9kb 8.0Kb 

Probe Size: 266 261 

 
 
 
 
 
 
 
 

   



   

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: DNA487-1 5’ Primer Name: Neo3A 

3’ Primer Name: DNA487-4 3’ Primer Name: DNA487-8 

Predicted Wild-type Band (bp): 539 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 330 
 

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

Predicted Wild-type Band (bp):  Predicted Wild-type Band (bp):  

Predicted mutant band (bp)  Predicted mutant band (bp)  
 

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA487-15  5’ – AGATTTCCTAGCAGCTACCTGT 
DNA487-16 5’ – GACGAGTAACCCTTGCATTCA 
DNA487-21 5’ – CCAGCTCCCAGGTTCCTACCC 
DNA487-22 5’ – CTGCTGACCCTGACAAATTCCC 
 
 
 
PCR Genotyping 
DNA487-1 5’ – GTAAGGGCGGTGGGTGTGGA  
DNA487-4 5’ – GTGGGCGAGGTGGTCAAGGTC 
DNA487-8 5’ – CTGGTCTAACTGCACTGACTGC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
ATGAAGAGGTGATGCCGTGGCCTCTGGGCCCAAACTTTTCTACTCATAAAAGCTGGCAGCTGGGGGCATTGATCAGGGT
GGGCCTGGCTGTGTGGTTACGGTCATACTGGGTCTGAGTCTAGGAGCTCTGGCTTAGAGAGAGGCCCTGAGAGTTACTC
CATCTCAACCGGAAACCTAATTCCAGGAGAGGGTCTTAGAGGAGGAGAGGGAGGAAGGAAGAGAGGGAGGAAGGGA
GGGAAACAAGAAGGGATGGAGGGTGAGAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAAA
AGGAAGGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAAAGGCCTCTTTTCTGCAAAACACTCA
CCCTCGGGTCTGCAGCTCAGGGTTTACCTCCAAGTGGCCTCCAACTATGCATGAGGGTGGTTTGTCCCATGGGGTCCCT
GAGCCAGAGGAACATTAGGTCCTAAATCTCCCCTGGGAAGAAGCAACATTCCAGGCTGTGATGTCCCAAAAGGGACAG
TAGCAAGGTAGGCGAGGCAGGGGAATATGTAGCAGGCCTTTGAGGGATGGCAGGGTAGAGGCAGTGCAGGAATCAGG
GAACCTGAGAGTTGGTCACCCAGGAGCTAGGGTTTGTGTCTCAGGGAGGCCTACGTCCCCTGCAGGACCTTAGTTATCA
AGGAAGCAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTGTGTGTGTGTG
TGTGTGCAGTACAAAGGCTAGGATGAGGGTCTCCATGTTTATTTCTCTTCCCAGCACACAAATAGGCCTTTGCCTAGTG
GTCCTGAGGTGAGACATGTGTATTCAAGTCTGTGTCCAGGTCCTTACCTGAGGCCTTTGAACCCTATCCCAAAGGGCTG
AATCATAGAGACGAGAGTTTTCTGTGAGGCTTCATTCAACACACACACACACACACACACACACACACACACACACAC
ACACACACACACGTATATACATGCATGCCATATACCAACAAACACACATATACTTCACATACATGCACATCTCTTTAGA
CCCACGTGTTCAGTATTTCTTCCGTCTTCATGATGGGGCTGGGGCTACTAGCCACTAGAAGTTATTCCCAATACCATGGA
TTGTGGCCTCAGGGATACTGTGGGGCATGGCCATGTGCTAGGGCCTCCATCCCCCACCCCTGTCAACATTTTCAGGCAT
ATGTATGCATGTGTGTGCAAGCCCACATGTGTGTCCTTGTGTAGCCTCTGGAATCTTCAGCACTGCCAGTGTCCTGTCAT
AGCAGGGCATGAGGTGTCTTGGCCACAGGTGGAGAGCTTGGCATCAAGACACAGAGCAGGGGTGTCCTGAGCATTTTG
CTTGCTTACTCTGCCTGCAGGTCCTTTTCTGTGAGGCCAGAGTCAAGATCTAACAATGGATCAGCAGAGACCGACCTTG
GTCTCTCTGCCTATGACACACACACACCAGCAGCTCCAGCAGGTCTTGACTCCCTCACCACCTCACATTCTCTCTCTGGT
CCCCTAGGTTTCTCCTGGCCACCTGTTTGGTGGCTGCACTGCTGTGGGAGGCAGGCGCAGCTCCAGCACACCAGGTATG
CAAGGGGCCCCTCTGTCCAGCTCCATTCCTGGCTGCTGGCCTCTGCCCCAGTTAGCAGGAAATACCGGAAAGGACTTCT
TTCTCTCCACCCCCTAAGCTGGCGAGGCAAGCAGGGATGTGTGGTGAATCTGGTAGCGGCACCATGTGAGCACAGATG
AGGGGCCTCAGGAAGAGAAGGGTTTGAGCCCTTCTGGGGTCTCCTGGGCAAATCTCCAAGACACTGAGGTTAACCGGT
GAGGACATGGGTCTCTATAACAGCCGGGCAACCAGAAGGACGTATGTGAGCCTCCATGACACCCAGGTGACCCCAGGA
TGGGAAAACATGGTCCTTCCTGGTGTTCAGGCAGCCCCAGGATGAGAGGATATTGGTCATGACACAGATGATTATGGG
TAGGGACGTGGCAGTCCAAATGCCTCAGAAGACCCTGTGTGAGAGGGTCCTCTCCATACTACCCTGGGCACACTCACTT
AGAGGATGGTTTATAGACTAGAAACAGTTGCCCTGGCTGAAAATTCACTGAGCTTGCCCTGGGCCAAGTCCACTCACTC
TGCACATGTGGCAGAAAAAAGAGGATGAGGGAGGCCCACCCTCCACAGCCATCCACAGCTTCTTGGAGCTGGGCACTT
TCCCAGGGTCACCCTGTGCCTCACGTCCTTCTTGGTACTTTGTCTTCATTAAGGTATTGCATTCAGAGGAGCTGACTACC
TTCTGGGCCACTAGCCAGGATGGGGAGGGGCAAGCATAGCCTTAATTAGTGCAAAATACTGGGGTGGAGTGAGGGTGC
AGAGTCCACAGTGAGCCCTGGGTACCAGCAGAAGAGCTCTATTTTCTCCTAAGCTGGCTGGGTTTTGGGAAGGCTGGCA
ATTTGGGAACAGGCTGGTGTCCTAAATCCTCTCTCTGCAGTTCTGATAGCCATGATAATCCTCATCCCCTAGAGTTAAAC
ACAGTTGAACTGAAGCCCAGCCTGTTGGTGGGTCTCTCCCTGGTGTCCTCCAACCTTGGGTCACTAACTAGCAGAATCC
CCACCTGTGACTCCCTCTCCTAGGTCCCTGTCAAGACCAAAGGCAAACATGTGTTCCCTGAACAGGAAACAGAGAAGT
AAGTGTCCCAGAGGGCAAGTGTGGGCTGGTGCACTGGGGGAATTGGAGAACATGGCTATTCAGAAGCTTCTAGGAGGA
AGTGATACTCAAATCCCACAGGCATCCCTCCTTGGGAGTTCCCTCCCAGGAGCAGGGACCACAGGCCATTTTCCAGATC
CAGTTCTCCCTGCAGCCTCCAATGGGCCATGTTTTAGAACAGTATATTACCTACTCCCTTGCCCTTGAGGACCCTGCTCA
GGGAAGGTTCTAACCTTCTTGGGTCCCATCCCTGCTCTTAGTGCATTAGAGATGCTAGGGTCACAGAGCCATGAACTTG
TCCCAGGCCTTACAGAGAGGTAAGGTGGGTGGGTGTGGAGTGGCTTCCCAGGGCCAGCAGCTGTCTAGGGGCAGAGAA
CGTCTTTGAAAGTGGGGCTAGCCATGTCTAACTCTCCCCATCTGAGTGTGAACCTTATTCTACTTGGGTTGGCAGGGTCT
GGGATACTAGAGCCCTGGAGCCTCTTGAAAAGGACAACCAGCTGGGGCCACTGCTTCCTGAACCCAAACAGAAGCCTG
CAGCTGCCGAGGAAAAGCGTCCAGGTCAGAGCGGGATCGAGGTCACATCATGGGGCCCATTCGGACAGGAGGCTAGT
GGGAAGGATCTTGTGAGGGAGGCTATATCTACGTCTCCTTCTCCACAGATGCCATGACCTGGGTGGAGACTGAGGATAT
CCTGAGCCATCTTCGCAGTCCTCTTCAGGGTCCAGAACTGGATCTTGACAGCATAGACCATCCCATGTCTGACGATGTC
CAGGATGAAGAAGTGCCCCAGTCACGGCCCATCCTGTATCGTCAGGTGCTGCAGGGACCAGAGGAGGACCTTGACCAC
CTCGCCCACTCTATGGAGGATTCTTGAAAGCCCTAACCACTCTTCCACTCCTTTCCTGAGGTCTAGGCTGTTGTGACCAC
TGAGTCTCCCCAGCTAGTAAAAAAAAAAAAAAATACCTGAAAATTGGTGGGAGGAATGCGTGTCTTTAAGACCAACAA
TTCTGGGACAGAGAAGCTG 
 
Genomic Locus: (The deleted sequence represents nt-12539-16324 in the sequence below.  KOS43 used to generate the TV 
represents nt-9281-18056  in the sequence below.) 
 
GCCTATGGTTGCCTGGGTGATGCAGCGGCCAGGGCTAGTTTACGTCATCTCGGGTTCCCATGGCAACAAAGGCAGGCCT
TTCGCTCCCTGTCAAATTTCTAGCCCTCCGTCGTCAGGCAGAACATCGCATCCCAAGAGTGGACAACTCTCACCTTCTCT
CAGCACACCAGAAGATTCCATCTAGGATTTTGGGGTTCCCGCTGGGAAGATGATAGGGGTCATAAAGGTTTAGAATTG
GGAAGACTTCCTAACATCATCCACGGGTCCTCCCCTCTATCCCACTCTGTCATTTGGTCTCCCGAGAGTTTGTTTTTCATT



   

TTCAGCGCTCTCCGGGGGTGGTGGGGCGGGTATCTCTGATCACGGTCTATGCACCAACAAGACGCTGACGGACAAATA
TTGGAGGATGCGAATTTTTATTTGAAAACCCATAAAAGCTGGGTTAGAGGTCACAGACTCACGTTCACACGGACCCTTT
CATGCTGCGTCACACAGAAGTGCACATTGGTGGGGGCTCGTGCTCTCCTCTTACGACGCTGCCGCAGTGCCCACCCTGG
TCTGCTTGCACCCAAGCCTTTTAGGTCATAGATGTTTGCCTCCAGTTTGAACGGCTGTTGTTCTGTGGGGCCCAAGCAAA
GAGGGACAGAGAGGAGGGGCACAGCTGCTTGTGGCTCCCGACACTCACCAGCCACCTGTGGCCCAGCATCTAGAGCCA
AGCCCCGCGGCAGGTGGTTTGAGACAAATGGCTATCATACCTCCTACCATCCTTTAACCTTCACTCAGCGACCCCCATC
AGGCCCTAACGCTCAATGTTCTGGGCAACACCCCTTCTGCTAATCCCTTTCTCTCCATCGAGCTGTTTCCTTTTTTAACAC
CCAGCACCCAGCAGTCAGACCCGAACAGGAGCTGACGGTTTTGCCCCTGGGCCACCTTGGAGATGCACAGCTCCCACT
GGCTCTCCCAGACCTGCAGAGGTGGAGCCAGCCCACAAGGAGGGGGTCTGCAGTCACCATGAACTGGGCGAGATGAG
GTCCAGCTGTCCCGCCGCCCCTGCTACCCTACTATGCCCAGGATAAGGATTTGCAGCTTCATATGGGGTTTGTGCAGGC
TGAGCAGCCATAATTCTTCCTAATGTCCAGGCTGCCACTGGCCTGTAGGGGTTTCTCGACATACCTTGAGGTCTAGGGA
CCTTTCCATCCACCTCAAGCCAGCAGAGCTGCTGCCCCCAACTGTCCCGAGAGGTCTAATGACCACCCTCCACCGGAGC
CAGCGGGGCCAACCTGACTTCTAGTGGAGACCACAGGAAGGAGATGGCTGTGCTCCACCGCTCTGGCAGACATCGGAT
CAGTCAAATCACTCCCACATAGACTCTCAACCCCTACACCCATATCTTTGCACGTACATCCCACAGACGCACAGTCACA
CACTCTTGCACCCGCCCCCTTCCTCGCACCTCTCACATCCCTGCACCCTTGCACACCCACGCACACATGCTGGCCCCCTC
GTCCCCATTCCAAAAGGAGAAACGTGGAAATGGCTCACAGGCAGTTGCTGCAGGACGCAGTCGCGGGAGGACAGGGA
TGCAGTGTAGATGCGGAGGATGCAGTTCCAGGCGCTTCACCACCAGGCGGGGCGGGCTAGGGGCTGAAGCCTGAGAGC
GAGGCTGTGGTTGCCATGGAGATGCAGGCTGGAGGAGGGACCACTGTGGCTCAGGTGGCCTCACACCCCCTCCCACGG
CAGATCTCTGCACTGTCTCTTATCACACTCACACACCTGACACAAGCACTTCACACACCCACGAAATACATTTCACATA
CTTGATACACACTTCACCCTCCCATACGCACATATTGCTTGCTTTCTTTCTTTCTTTCTTCCTTCCTTCCTTTCTTTCTTTCT
TCCTTCCTTCCTTCCTTCCTTCCTTCCTTTCTTTCTTTCTTTCTTTCTTTCTTTTTTTTTGTTGTTGATTTTTGTTTATTTGTTT
GTTTTTTGTTTTTCAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCATTCTGTAGACCAGGCCTCAAACT
CAGAAATCCACCGCCTCTGCCTCCCAAGTGCTGGGATTAAAGACGTGCGCCACCACTGCCCGGCTACATATTGCTAAGA
CACACTTCATACACAATTTACACCCCTGACACACACAGCATGCAAAGGCATACATCACACCAGTTCTCACATCTCATGT
CACTTCACTGCAGGGGGGCAACCAGGAGACCAGAGGAGCCCTGGCTGCTCCTCCAGCTGGGATTCCAGGGGTTAAGGG
AGAGCCTGTTCCTTCCCCTGAGATCTCACAATAGAAGCTGGGGTCAGGACAGCTGTGGTTGGCCTCTGACCTAGAGGGC
GCTCCTCTAGACGCCTTTCCATGTCTGAATTTCTGGGCTGGAAGCTTTCCTAGGACTGGCCTTGTCTTGCTTGGTCACTG
GTGCCTGAATAATGGTAATATGCAGAAGGCACTGGACAGATGTTTAGTTGATAGTATGCCTCGCTTCACACAGGGCATC
TCTAGTGGCCGTGCTTCTCCTGGTCTTCCGCTCGAGGCAGCAGTACTCTCTGTTCACAGTTCTGTCTTGCTGTTGACTGG
AATCCGCCTTAAAAAAGATTTATTTATTTATTTTATGTATATGAGTACACTGTAGCTGTACTGATGGTTGTGAGCCATCA
TGTGGTTGCTGGGAATTTGAATTCAGGACCTCTGCTCACTCTGGTGGAGCCCACTCAATCCAGCCTAAAGATTTATTTAT
TATTATACAAAAGTAAACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCAGATCTTATTACGGATGGTTGTGAGT
CACCATGTATTTGAACTCAGGACCTTCAGAAGAACAGTCAAGTGCTCTTAACCGCTGAGCCATCTCTCCAGCCCTGACT
GGAACCCTCTTGCTGTCGTGAATCACGGCTTGTCCGCAGACAGGTATCTGAATTGTTCTCCTTTGTGTCTGTTGCATGAC
ATGTAACAACATTCCTGACCAAGTCTTCGTTAGACACATGCTTCTATTGCTCTTGGGTAGATGCTGGAAAGTGCAACTG
TGGTGAGCTGTCAACATGGGTGCTGGGAACTGAACTCTGGACCAATCCAAGAGCATCAAGTGTCCTTAATAATGTTGCC
ACTTCTCCAGGCCCAACATTTAACTTTTAAAGAAAATGCTAAACTGTTTTACCCAAAGTGGCTGTACTATTTTTGTTCCC
ATTATTGGTTCTCCATATTCATCAATATTTGCTATTGTCTCATTATCGACATTGGCATCATCCTGCCAGTCTGTAATAACA
AACTGCCACAGACTAAAATTAGTCTTACTATTCTGGAGGCCAAAGCTCTGAGATCAAGGTGCTGGTGAAGGTCCTGCTG
AAAGCCTGCTCCTCCACTTCTGTAGAGAGTATCTGTCAGTGTCCTAATCTACTCTTAAAGGACATCGATCATACTGGATT
AGAGCCTACTTGAAGATCCCATCTTTACTTCTTCCTCCTCCTCTTCTTCTCCTACTTCTTTTTCTCCTCTTCCTTCTCCTCCT
CCTTCTCTCTTCTTCTGTTTCTCTTTCCCTTCTCTTTTTCTCTGCTCTTGTGACAGCATTGGCCTTGAATACTCTGTGTAGC
CTAGAATGGCAAAGAATCCTTGGTCCTCTTGACTCCACCCCTTGAGTGCTGGGATTACAGGTGTGCACCACGCTACCCA
CTTATGTGGTCCTCAGGATGGGACTCAAGGCTCTCTGCATGTTTGGCAAGCATTCTACCAATTAGCCAGGGTTCTCTAAT
GGAACAGAACTAATTGAATTAATGTATATGTATAGATGGGATTTATTAGGTTGGTTTAGAGGATGCAATCTGAGTAGTC
AGTCCAACGATGAGTGTCTCACATTGGAGGCTGAGAATCCAGTAATTTTTCAAGCCATGAGGATGGGTGTCTCAGCAGT
CCCAAGCTGGTCCTGGAGACCTGGAGGAGAGCTGCTGATACCCCGACTATGTCAGAATTCAGAAGTTGGTTCTGGTGCC
AAAGCCACAGGATGGATGAGCTTGCCAGGGAGAGAGGACAAACCGGCAAACAGCAGCTTCTTTCTTCCATGTCCTTTT
ATCTGGACTGCCATCAGTAGTTAGGGTTTTTCTTCTTGCATTCAGTAGCTTGGGTTTTAATCAATCCCAGACATAGTCAA
GTGGAGAACCAAGATCATTCATCATAATTCTTAACCCTTTACAGCCTTTAAAAAAGATCCTGTTGGGCTGGCGAGATGG
CTCAGCGACTAAGAGCACTGACTGCTCTTCCAAAGGTTCTGAGTTCAAATCCCAGCAGCTACATGTTGGCTCACAACCA
CCCATAATGAGATCTGACGCCCTCTTCTGGTGTGTCTGAAGACAGCTACAGTGTATTTATTTATTTATTCATTCATTCATT
TTATGTATCTAAGTACACCATCACTATCTTCAAACACACCAGAGTCACTGTCTTCAGACACACTAGAAGAGGGTATCAG
ATCCCATCATAGATGGCTGTGAACTACCATGTGGTTGCTGGGGATTGAACTCATGACCTCTTGAAAAGCAGTCAGAGCT
CTTAACTGCTGAGCCATCTCTCCAGCCCCAGTGTACTTATTTATAATAATAAATAAATCTTTGAACCAGAGCAAGCAGG
GACTGAGCAAGCAGAGCAGATCGGAGCAAGCAGAGGTCCTAGAAATTCAATTCTCAACAACCACATGAAGGCTGACA
ACCATCTGTACAGCTACAGTGCACTCATATAGTAAAATAAATAAATAAATCTTTTTAAAAAAGATCCTGTCTACAAATA
CATTCTAAATTATTAGAACGTCAATGTGGGACTTTAGAGGAGACAATTCGGCCAGTAGCAATATCCCAGCAGTGCCTGG
TGCATTTTGCAGTTCACATACACATTACTGTAGTTACTGAAGCCTGGCATCTTCTCTTGGGGCCAATGGTCCTTTGCATG



   

TCTTCTTTAGTGAAAGATAAATACAGATTGTTCTAAATATTTTTCAAACAGGTTGTTTGTCTCCTTTTTTTTTCTTTTTTTA
TTTATTATATGTAAGTACACTGTAGCTGTCTTCAGATGCACCAGAAGAGGGTGTCAGATCTCATTACAGATGGTTGTGA
GCCACCATGTAGTTGCTGGGATTTGAACTCAGGACCTTCGGAAGAGCAGTCAGTGCTCTTAACCAATGAGCCATCTCTC
CAGCCCCTCTTTCTTTTTTCTTATTTTTATTTTTAATGGAGACAGGGTTTCTCTGTATAGCCCTGTCTTGGAACTCACTTTG
TAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCTGAGTGCTGGGATTAAAGGCGTGCGCCACCAC
GCCCGGTGTTTGTCTTCTTGTTATTGAGGTTTGTTTGTTTTGTTTTTTGGTTTTTGGTTTTTGGGTTTTTTTTGATGAAACA
ACTTCATTGAGCACTGTTGGGCTCAGCAAAAATCTAGAAATAATACATTGTATGCGCGCGTGCATACACACACAGGCAC
AGACACACACACACACTCCATCCAAGTTGACAGTAATTAGGAATATAATAGCAATGTTTGAATTTGTTACTTTTTTCAG
GATATGAGGTTAGTAACATTTCAAAGGGCAGGCATGTCTGGTGTTAGGGTTGATTTCTCTCACTGGCAAACCTTCATTC
AGAGTGCCTGGCAGGGCCATAGGCTCTGGCCAAAAACCTTTGAGGTTGTTAAGGAAGGTGTTCTCATGACCTCCAGAG
CTGTGCTCAGCTCCATCCTCTCAGCTGTGAAAGCACTGTCCAGTTCTTAGCCCACAAGGAAGTCTGTTAAGAGATCATA
GGAGGTCGGGCGTGGTGGCGCAGGCCTTTGATCTCAGCACTCTGGAGACAGAGGCAGGCGGATTTCTGAGTTCGAGGA
CAGCCTGGTCTACAGAGTGAGTTCCAGAACAGCCAGGGCAACAGAGAAACCCTGTCTCAAAAAACAAACAACAACAA
CAACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAGAGAGAGAGAGAGATCATAGGAGGTCCAGTCCAGGCG
AGTTCTGTTGAGTGTGTATCTTAGCAACTTTCCATTCAGAGCTGCCAGTAGTCTAAAAACTAACTTCTGTCATAGAGAAT
ACATCTCAGCGTTTGTCCAAGCTTGAAAGACTAGCAGTAAAACAACAACAACAACAAAAACAAAGAAAAAAGAAAAG
AGAAAGACTAACAGTTAGGCAAACTCTCTGGTAGACAGACAGAGAAAAGGGCCACTTCTTCACAAAAGCCTGTCAGTT
TAAAACCTGTGGGCTTTTTCTTCCTCCAGCAGGCTCCCTGCTGATGAACTGGCTCAACAAAATTAAGGCCCCAGGACTT
GTTTGCATAACAGTTAGGGCCAATCAACCACCCTAATTCTCTTCAAACTGACCAGTCCTAAATTAGGGGAAGAAAACTC
CGCAGAGACTTTAAAAATCCCAGCCCAGATGTGAGGTGGAATCTCAGGGTTGTTTTGATTTGCATTTCCCTGATGATTA
AGGATGTTGAACATTTTTTTTTTCAGGTGCTTCTCAGCCGTTCAGTATTCCTCAGTTGAGAATTCTTTGTTTAGCTCTGTG
CTCCATTTTTTAAATGGGGTTATTTGATTTTCTGGAGTCCAACTTCTTGAGGTCTTTGTATATATTGGATATTAGTCCTCT
ATCTGATTTGGGATTGGTCAAGATCCTTTCCCAATCTGTTGGTGGCCTTTTTGTCTTATTGACAGTGTCTTTTGCCTTACA
GAAGCTTTGCAATTTTATGAAGTCCCATTTGTTGATGCTCGATCTTATAGTACAAGCCATTGCTGTTCTGTTCAGGAATT
TCCCCCCTGTGCCCATATCTTCGAGGCTTTTCCCCATTTTCTCCTCTATAAGTTTTAGTGTCTCTGGTTTTATGTGGAGTT
CCTTGATCCACTTAGACTTTAGCTTTGTACAAGGAGATACCAGTGAGAATGACTAAGACCAAAAATTCAGGTGACAGC
AGATGCTGGTGAGGATGTGGAGAAAGAGGAACATTCCTCCATTGCTGGTGGGATTGCAAGCTGGTACAACCATTCTGG
AAATCAGTCTGGTGGTTCCTCAGAAAATTGGACATAGTATTACCAGAGGAACCAGCAATACCTTTCCAGGGGGTATATC
CAGAAGATGTTCCAACTGGTAATAAGAACACATGCTCCAATATGTTCATAGCAGTCTTATTTATAATAGCTGGAAGCTG
GAAAGAACCCAGATGTCCCTCAACAGAGGAATGGATACAGAAAATGTGGTATATTTACACAATGGAGTACTACTCAGC
TGTTAAAAACAATGAATTTATGAAATTCTTAGGCAAATGGATGGATCTGGAGGATATCATCCTGAGTGAGGTAACCCA
ATCACAAAAGAACTCACTTGATATGTACTCACTGACAAGTGGATATTAGCCCAGAAACTTAGAATACCCAAGATACAA
TTTGCAAAATACATGAAACTCAAGAAGAAGGAAGACCAAAGTATGGATACTTCGTTCCTCCTTAGAATGGGGTACAAA
ATACCCATGGAAGGAGTTACAGAGACAAAGTTTGGAGCTGAGACAAAAGGAAGGACCATCCAGAGACTGCCCCACCA
GGGGATCCATCCCATAATCAGCCCCCAAATGCAGACACTATTGCATATACCAGCAAGATTTTGCTGACAGAACCCTGAT
ATAGCTGTCTCTTGTGAGGCTATGCCAGTGCCTGGCAAACACAGAAGTGGATGCTCACAGTCAGCTATTGTTTGGAACA
CAGGGCCCCCAGTGGAGGAGCTAGAGAAAGTACCCAAGGAGCTGAAGGGGTCTGCAACCCTATAGATGGAACAACAA
TATGAACTAACCAGTACCCCCAGAGCTCGTGTTTCTAGCTGCATATGTAGCAGAAGATGGCCTAGTCTGCCGTCATTGG
GAAGAAAGGCCCCTTGGTCTTGCAAAGATTATATGCCCCAGTACAGGGGAATGCCAGGGCCAGGAAGCAGGAGTGGGT
AGGTTGGGGAGCAGGGCACGGGGAGAGTATAGGGGAATTTCAGGATAGCATTTGAAATGTAAATGAAGAAAATATCT
AATAAAAAATTTGTTTAAAATTAAAAAATAAATCCCAGCCCTAGAGAAGACAATCGGATCTTTTGGCTTCCAGAGCCCA
CTCTAGTTTGCAAAGGGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCTCACTCCAATAAACTCTTTC
TTCAACTTCTCTGCTGCTGCTGTCTGTGATGTTTGAGATTTCCTAGCAGCTACCTGTTGTGCTCCAGCTTTGAACTGCCTT
TTAATTCTCTAACTGGCAGAGAAAACTAACCTGGTGAAGACCCCATAGACTTACTAACAGTGATGGTCAGTACAAGGG
TCTTCCTGCCCTTGCTCTTTTTTGTTAATGCCATGAAGTTAGGAGCTGCCCTTTGACCAGGCTCCTGTCCTGGAGAGGGC
TTCCTGACCATCAGATGTTGGAGGGATGTTGTTATTAATGCTGAATGCAAGGGTTACTCGTCTCCCTGTCAACTGTATTA
ATTTTGTGTCTGTCTTGCTCACTTACAGCCATTTGCTTCCAGCATCTTGACAGGGAATTCAAGCTTCTAGATTTTTCTTTC
CTCATTTCATGAGTTTTAGAAGTTCATCAGAAGCCTCGTGTCTCTTCCATTTGTGGATAAACATGCTTTGCTTGCAGCAA
CAATATTGACCCCTCACAAAGTTACATTATTAAGAGACTAAAGATAAAGATACAGGAGGGCTGGAGAGATGGCTCAAC
GGTTAAGAGCATTGACTCTTCTTCTAGAGGTCCTGAGTTCAAATCCTAGCAACCACATGATGGCTCACAACCATCTGAA
ATGGGTTCTGATGCCCTCTTCTGGGGTGTCTGAAGCTATAGTACAGTTGAATACATAAAATAAGTTAAAAAAAAAAAA
AGGCCGGGCGGTGGTGGCACACGCCTTTAATCCCAGCGCTTGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCAAGGCC
AGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGAGCTATACAGAGAAACCATGTCTCGAACCCCATCCCCCACCAA
AAGAAAACTCTGAGGGGGCTTCCAGCCCCTCCCTGGGCAGTATCTGGCACTCACAAGCGTGCTTGATCTCTTTCAGGCA
CTGCTGCTGGAGCAGGCTAATGCTGTATCCACCACCCTAGGAAAGAACTTAAGAGATGTAGATTCTCAGCAATGGCCA
CCACCCTTAGAAAGCATTTGGATAAATAAAGTTGTTAGTGACGCTAGGTTAAGGTGTTTTTGCTAGGGACTCTGATGTA
GAAAATCTTAGAGAGCAATTTGAAGTTCAGAAAAGCATACTTTTAATATTTAAGCTAGGGCGTTTTAAAGGTCAGGGA
ACAAGAACAATAGCAGCACTGAGTGACGTGACTCTCACTGAGGCTGGACAGGTGATGATTGATTTCTTGTACTTATTTT
TGACCTCAGCTTCCTTATTGATTTCATAACAATTATTGACGAGTAATTGCTGATGAGAGTAATGCCCTCTGAGGAATTAA



   

AGTAGGTGTGACTGATTACATTTTATATAAAAGTTTAGATTTGCGATTCCTTTAAGGTTCTTATAACATTACTTTTTAAG
ATAAATAATAAAATACTCGATTCTGTCTTTTAACCACAAGTTGCTGCCTGTCAGTAAGAGAACCTGGCCGAGGAAACTA
CCTGCTTGCTCAGACTTGTTAATCTATGACAAGTTGCTTAGTTATGAATGTCCGTGAGTTCTTGGGAACACGTTGTTTTC
TTTACCTGTACTGCGGAATGTTATTTCTGTAAAGGTGCGGGGGAACACACTGTGTTTTTCATCGTCATTCACTAGAAGAT
AAATGGGACCTAATCCCATTGTAATTCAGTGCTGCTTGAAAGATTTTGCTGGGCTACGGAAGCTACGGGAGAGGAGGG
AAAGTGTGCTGGAGTTCCATCCTCCAGCTGTGTGTACATGCGCACATTTGTGCATGTGTACAAATATATATATGTGTTAT
GTATATATGTGTTATGTATATATGTGATTATGTATACATGTGTATGTGTGAAATGGTTGGAGTCTGCTTGTTGGAGCTTT
GTTCCATCCATTCAGTGTGTGAATGTCTGTCTGTCTGTCTATATTTGTATGTGTGACATTATTAGAGACTGCTTTTGCTTC
ATCCTCTCAGCCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAATTTTCTTTTCTTCCTTTTCTTTCTCGTTGGCACCTG
ACAGTTAAGAGTTCTGAGTCTCTCACTGGTCACTGAGTGCCAGGCCCAATCAAGCTTTGTTCGTTCCCTTGGAGACCAG
TGTGCTGAGTGGTTTCTCTGACTGCTGGTTGCCATCAGCAGCAGACCCTGTTGGTCACCATCAGACCCTGTCGGTCACCA
TCAGACCCTGTCGGTCACCATCAGCACTGACAACGCAGCTCCATGCCTGCCTCTGTTTACCCCCTGGCCTTTGACATTCT
GACAAGCTTTGTACCTTTTCAACTGCTGAGCCACAGCTCCATCCCACCCCCATTTTAAGCATAAATGGACACCGGAATT
GTCAAGTGCACTTTTTCCCTGTCTCTTAAAAAAAGCTCATGCTCTTTGTCCTTCGTTTACAGCTTAGAAGATTAAACACT
AGACCAACTTTACACTCTTGGGATCAATTCTTGTGTACTTTACTTGACACTATTTTATTTGTGGAGGATTATTGGTCTGC
AGCTTTCATGACACTGCAGTGTCCAAGTGTCTTTCTAATGCTGTGACAAGACACATGACCAAGGCAACTTATAAAAGTG
TCCAATTTGGGGCCTATTGTTTCAAAGGGCTGGAGTCTATGTCGGTCCTGATGGGGAGCATGGCAGGTGGCAGGCATGG
CGCTGGAGCAGGTGATGACAGCTTGCATTTGATCCATAAACAGGAGGCACACCACACACACACACACACACACACACA
CACACCACATAGACACAACACCCCACATAGACACACACACACACACAGACACACATATACCACACACACACCACATAG
ACACATGCACACACCACATAGACACACACAGACACAGAGACAGACACATACATACCACACACACACATACACCACAC
ACACATATCACACACATACACACTCCACATAGACCTGCACACCATATAGACACATACATAACAAGGTAGACACACACA
GAGAGATACCAAACCACACACACCACATAGACACAAACAGACACATAGAGAGACATACACAACACCACACCACACAC
ACACACACACACACACACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGTAACTAAGAATGGCA
TGGACATTTGAGCCACTATGTGGTTGCTGGGATTTGAACTCAGGACCTTAGGAAGAGCAGTCGGCGCTCTTAACCGCTG
AGCCATCTCACCAGGCCCTGCATGGACATTTGAAACCTCAAAGCCTGCCCTCAATGACACTCTAATAAGTCCTTATCTC
CTAATCCTTCCCAAACAGTTCCACCAGCCGAGGCTACTGTGTTAAAATGCATAAGCCCATGAAAGAGACATTTTTATCC
AAACCACCACACAAGGCAACCTTGGACTTACAGAAGAAACATTGGACCATAGTCTTCCAATGCTGTGCCTGTCCCCATC
ACTCTGAAGAGGGTTGTTATAATGACATATTTGGTACTGTGTATTTGAGTAGCTTCTCACTATTGTCTCTTTGAATTTCA
ACAGTCTGGGGCATACCCCAGGCCAGGGGCTTCCTTGTTCTTGGGACTCCCTGAAGCTCTGGCTATCTGCAGTCACTGC
CTGTCCCCACCAGGAGGACATCCATTTCCTGAGCTTTGAATATAGTTGCCTCTCTGAGGGTGATGTGCTCATTTACCTGG
GATTTGGTGGGAGCACTGCAAGGTACAGCTGCTTCTTGGAGTAACAACTGCTCTATCCCAAGTCCCAAAAGAAAGGGG
TGGGGCTCTGGGACCACTCAGCTACAAGAGTATTGGGGCTGGCAGTCTGGAGTATAGCATAGAGGGCTGAGGCATAAC
AGAGGACACAGAGCCAAGTGCCTATCTATGCAGGAGAGGGGAATGTAGGAGTTAGTTAGTGGTGCTGTGGTTGTGGCT
GGAAGTCTAGTGCTAAAGTGGGCAGGTCTTAGAACTGGCAGGTGGGAGATCAAAAGTCTCCTGGGGGCTCAGTCTATG
CTCTCTGCTCACGCTACATGGTGGGGCAGGCGTGGCTTATGGCTCAGTGATTGCTGGCCCCTGACCTCTGGTCAGACAC
ACCCATGTAGGAAAGATAAAACCAGGGTTAGAAGGAAGAGGACCAGGCACCTGGACCCTGAGATCTACAGCTTCGCC
ATTCGCCTAGAGCACTGAAAAGGAGCCCCAGTCATGAAGAGGTGATGCCGTGGCCTCTGGGCCCAAACTTTTCTACTCA
TAAAAGCTGGCAGCTGGGGGCATTGATCAGGGTGGGCCTGGCTGTGTGGTTACGGTCATACTGGGTCTGAGTCTAGGA
GCTCTGGCTTAGAGAGAGGCCCTGAGAGTTACTCCATCTCAACCGGAAACCTAATTCCAGGAGAGGGTCTTAGAGGAG
GAGAGGGAGGAAGGAAGAGAGGGAGGAAGGGAGGGAAACAAGAAGGGATGGAGGGTGAGAGGAAGGAAGGAAGGA
AGGAAGGAAGGAAGGAAGGAAGGAAGGAAAAAAGGAAGGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGAGGGA
GGGAGGGAAAGGCCTCTTTTCTGCAAAACACTCACCCTCGGGTCTGCAGCTCAGGGTTTACCTCCAAGTGGCCTCCAAC
TATGCATGAGGGTGGTTTGTCCCATGGGGTCCCTGAGCCAGAGGAACATTAGGTCCTAAATCTCCCCTGGGAAGAAGC
AACATTCCAGGCTGTGATGTCCCAAAAGGGACAGTAGCAAGGTAGGCGAGGCAGGGGAATATGTAGCAGGCCTTTGAG
GGATGGCAGGGTAGAGGCAGTGCAGGAATCAGGGAACCTGAGAGTTGGTCACCCAGGAGCTAGGGTTTGTGTCTCAGG
GAGGCCTACGTCCCCTGCAGGACCTTAGTTATCAAGGAAGCAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAGAGAGAGTGTGTGTGTGTGTGTGTGCAGTACAAAGGCTAGGATGAGGGTCTCCATGTTTATTTC
TCTTCCCAGCACACAAATAGGCCTTTGCCTAGTGGTCCTGAGGTGAGACATGTGTATTCAAGTCTGTGTCCAGGTCCTTA
CCTGAGGCCTTTGAACCCTATCCCAAAGGGCTGAATCATAGAGACGAGAGTTTTCTGTGAGGCTTCATTCAACACACAC
ACACACACACACACACACACACACACACACACACACACACACACGTATATACATGCATGCCATATACCAACAAACACA
CATATACTTCACATACATGCACATCTCTTTAGACCCACGTGTTCAGTATTTCTTCCGTCTTCATGATGGGGCTGGGGCTA
CTAGCCACTAGAAGTTATTCCCAATACCATGGATTGTGGCCTCAGGGATACTGTGGGGCATGGCCATGTGCTAGGGCCT
CCATCCCCCACCCCTGTCAACATTTTCAGGCATATGTATGCATGTGTGTGCAAGCCCACATGTGTGTCCTTGTGTAGCCT
CTGGAATCTTCAGCACTGCCAGTGTCCTGTCATAGCAGGGCATGAGGTGTCTTGGCCACAGGTGGAGAGCTTGGCATCA
AGACACAGAGCAGGGGTGTCCTGAGCATTTTGCTTGCTTACTCTGCCTGCAGGTCCTTTTCTGTGAGGCCAGAGTCAAG
ATCTAACAATGGATCAGCAGAGACCGACCTTGGTCTCTCTGCCTATGACACACACACACCAGCAGCTCCAGCAGGTCTT
GACTCCCTCACCACCTCACATTCTCTCTCTGGTCCCCTAGGTTTCTCCTGGCCACCTGTTTGGTGGCTGCACTGCTGTGG
GAGGCAGGCGCAGCTCCAGCACACCAGGTATGCAAGGGGCCCCTCTGTCCAGCTCCATTCCTGGCTGCTGGCCTCTGCC
CCAGTTAGCAGGAAATACCGGAAAGGACTTCTTTCTCTCCACCCCCTAAGCTGGCGAGGCAAGCAGGGATGTGTGGTG



   

AATCTGGTAGCGGCACCATGTGAGCACAGATGAGGGGCCTCAGGAAGAGAAGGGTTTGAGCCCTTCTGGGGTCTCCTG
GGCAAATCTCCAAGACACTGAGGTTAACCGGTGAGGACATGGGTCTCTATAACAGCCGGGCAACCAGAAGGACGTATG
TGAGCCTCCATGACACCCAGGTGACCCCAGGATGGGAAAACATGGTCCTTCCTGGTGTTCAGGCAGCCCCAGGATGAG
AGGATATTGGTCATGACACAGATGATTATGGGTAGGGACGTGGCAGTCCAAATGCCTCAGAAGACCCTGTGTGAGAGG
GTCCTCTCCATACTACCCTGGGCACACTCACTTAGAGGATGGTTTATAGACTAGAAACAGTTGCCCTGGCTGAAAATTC
ACTGAGCTTGCCCTGGGCCAAGTCCACTCACTCTGCACATGTGGCAGAAAAAAGAGGATGAGGGAGGCCCACCCTCCA
CAGCCATCCACAGCTTCTTGGAGCTGGGCACTTTCCCAGGGTCACCCTGTGCCTCACGTCCTTCTTGGTACTTTGTCTTC
ATTAAGGTATTGCATTCAGAGGAGCTGACTACCTTCTGGGCCACTAGCCAGGATGGGGAGGGGCAAGCATAGCCTTAA
TTAGTGCAAAATACTGGGGTGGAGTGAGGGTGCAGAGTCCACAGTGAGCCCTGGGTACCAGCAGAAGAGCTCTATTTT
CTCCTAAGCTGGCTGGGTTTTGGGAAGGCTGGCAATTTGGGAACAGGCTGGTGTCCTAAATCCTCTCTCTGCAGTTCTG
ATAGCCATGATAATCCTCATCCCCTAGAGTTAAACACAGTTGAACTGAAGCCCAGCCTGTTGGTGGGTCTCTCCCTGGT
GTCCTCCAACCTTGGGTCACTAACTAGCAGAATCCCCACCTGTGACTCCCTCTCCTAGGTCCCTGTCAAGACCAAAGGC
AAACATGTGTTCCCTGAACAGGAAACAGAGAAGTAAGTGTCCCAGAGGGCAAGTGTGGGCTGGTGCACTGGGGGAATT
GGAGAACATGGCTATTCAGAAGCTTCTAGGAGGAAGTGATACTCAAATCCCACAGGCATCCCTCCTTGGGAGTTCCCTC
CCAGGAGCAGGGACCACAGGCCATTTTCCAGATCCAGTTCTCCCTGCAGCCTCCAATGGGCCATGTTTTAGAACAGTAT
ATTACCTACTCCCTTGCCCTTGAGGACCCTGCTCAGGGAAGGTTCTAACCTTCTTGGGTCCCATCCCTGCTCTTAGTGCA
TTAGAGATGCTAGGGTCACAGAGCCATGAACTTGTCCCAGGCCTTACAGAGAGGTAAGGTGGGTGGGTGTGGAGTGGC
TTCCCAGGGCCAGCAGCTGTCTAGGGGCAGAGAACGTCTTTGAAAGTGGGGCTAGCCATGTCTAACTCTCCCCATCTGA
GTGTGAACCTTATTCTACTTGGGTTGGCAGGGTCTGGGATACTAGAGCCCTGGAGCCTCTTGAAAAGGACAACCAGCTG
GGGCCACTGCTTCCTGAACCCAAACAGAAGCCTGCAGCTGCCGAGGAAAAGCGTCCAGGTCAGAGCGGGATCGAGGTC
ACATCATGGGGCCCATTCGGACAGGAGGCTAGTGGGAAGGATCTTGTGAGGGAGGCTATATCTACGTCTCCTTCTCCAC
AGATGCCATGACCTGGGTGGAGACTGAGGATATCCTGAGCCATCTTCGCAGTCCTCTTCAGGGTCCAGAACTGGATCTT
GACAGCATAGACCATCCCATGTCTGACGATGTCCAGGATGAAGAAGTGCCCCAGTCACGGCCCATCCTGTATCGTCAG
GTGCTGCAGGGACCAGAGGAGGACCTTGACCACCTCGCCCACTCTATGGAGGATTCTTGAAAGCCCTAACCACTCTTCC
ACTCCTTTCCTGAGGTCTAGGCTGTTGTGACCACTGAGTCTCCCCAGCTAGTAAAAAAAAAAAAAAATACCTGAAAATT
GGTGGGAGGAATGCGTGTCTTTAAGACCAACAATTCTGGGACAGAGAAGCTGCATCTTGGAGGAAGAACTATGCTGTC
CTACCTATGGCTCACCAGAGGCTTCTGATGGACGGGGCACAAGGTTTAGTTGACCCTCAGCTCGTGAACAATTCTCTTT
GGGTCCAATTCTCTGAACATAGGGATGAAGTGATAGATGTGCCAAGCAGTCAGTGCAGTTAGACCAGTTAGCAGCATC
AGCCTCAGAAGGGAAGCCCATCCTGGACTTCCCACAAAGGAGTCTGAGGAGATGCTTGAAGAGGGGTAAGGTTGTGTG
TGACACAGGTTGATGAGTGTGTAGGTGACTACCAATCCCATCTGTGCAGTGAAACGCATTAAAGGGGCCCAGAGGCAC
ACATTTTCCAGCCCCGGTAGCTCAGGCGGAACAAACATCTTAACAGAGGCCACCAGCTCTCCATCTCAACGCACCCCAA
GCCCAGGCAGCTACATAGGTTATCTACCAGTCTCACACTCTTCCAAGTCTCTTGTCCCCACTCCTCCAAGGACATGAGC
GGGGGAGTGAAGCCTCATGCGCACCTTGGCCTCCAAGCCCCACAAAGCAGGAACCCAGGTTCTATCTCATAGTTGAAT
CTGGGGTCTTCAAACTATTTGATCCCATTGCTCCCACGCTGCAGATGAGTCCGCATTACAGAAAAACTTAGTACCCCCA
CATTACAGCCCAACATTCCATCTTACAGACAAGTCCAGGGTCCTGAAGATGAACTGCCAGGCTCTGACAGTGACCTCAA
GGTCTAGCCTTCATCACAGAGTAGTCCCACCTGTCATCCCGCTAAGGACCTAAATGAATCTGTCCGTGGCCCACCCTCG
GTAGAGCAGCCTCTGCAGAGGCGCCAGCATCCTGCTCAGGTCTCAGGTAGCACCAGATCCCAGAGGGCACCGCAGCTG
CTCTCCTTTCTCGTATTAGCACTCGTGACCTCCAGCCTAGTCCTGGAAACGCTGAGGGCAGGTCTTCCCCTGCATAGGTA
ATCCTCTGAGCACCTCCAGATCGACTCGGAGATGCTTTGCTAGCATTTCCAGGCAATTCTCAATCGAGCAGAACTGACC
ATGCAGATTGTGATCAAACCTCTTCTTGTCACTCCTCCGTCAAGTTAGAGATGGCCAGAGACCATGAGAATAACCCAGG
CCCAGGTGGTCTGAAAACAGTGCCTTGTGAAACACTCTGTCTAGTGCCCGTGAGGTTGGATCCATGATCAAAATTTGAG
CTGTCTCACCTCCCCACTCCCTGAATCTAAGTAGAGGACCTGCAGATGCTGGTGTTCCAAGTGCCTGGTGTTTTATTGGG
ACCAAAAGCATCTACTGGCCCAGGAGGGTGACTGTGACCAGGTTTCATTCTAGTTTTGCCTGAGCCAGGAACCTCTGGG
GCCATTTCCTCCTAAAGGATGTAACTGGGGCTGGAGAGATAAGAGCACTTGCTCTATCAAAGGGACTGTCTAGTCACCT
ACTGAACTCAGTTGGTTTGCCCCTTTTGGCAAGTATAGACAAAGCTGCTACGAACATTCACCAGTTGTCTGTAGACAAG
TGCTGGAGATCCAGTCCAAGCACTCAGTAGGGAAACAGTTTCTTGTCTGCCTGGGTTCTTCCCCTCATCTCTGGCTATAC
TGAGCCTCAGCTGATCCTTTACCTCCTGGGACAACTGAGGATTCAAAGCTGGGAGCAGCCACATTGCATCTGAGTTCCT
GGGCCTAACATAGCTGCTCATGCATAGGTAGTGGGGTGCTCAACCTACCAAACATCTGCATGGGATCCAGCCCACACC
CAGACCTCTCTGACCTTGAACCAGAGAGGACAGTTTACCATTACTAGCAGCTGAGCAGTCATCTCTGAGTGTCAGAGGC
CTTCTATCTAAGATGCCCGGCCCGGCTGTCACTTGCCCTCTGGCTCCGAGCTCAGAGATTGGGCCTACTCAAGAATCAC
TGTATATTGCAATCCAAGTGGCTAATACAGAAGCCCCTACCCCATACAAGCCTAGTGCAACCAGCTCCAGCCCCCTGCT
GTGCATCTTACTCAACATCAACCACTGGGCCTAGGCCCAGGCCACAGCCACAGACCCTGTCCAGCTCCCAGGTTCCTAC
CCAGGCCTAGCTCCTGCTCAGCTCCCAGCCCTCAAATCACCATGCTTCTTTCCATGTGGATTTCCTAACTGAGGATTCGT
CACGGGCACGTAGGGGATGCTTCCTTGGGAGCTGATGGCATCCATGGAACTCACCACAAGACAAGTTCATGACTACAA
AACCTTTAGATTAAAGCTTGACAATGACTCCCTCCCCGATCAATCTCACAAGTCATGGAAGGGGGAATTTGTCAGGGTC
AGCAGAGTCTCTCAAGATCTGCCATCTTCTTGAGCCCGAGGCTGATGTCCAGGTCTGGTTGCTGCCAAGGGAAGGTGGT
CTCTATGAGGGTCCGAGGTCAAGAGTTCCCTTCTTGAGGATGATGTTTCCATAGAGTGCCATCTCCCTGCAGGAGGGTC
AGGGTGCTGGGACTCCAACTTTGCTCTCAGAGAAAACAGATCCCTTTCTGCTTCTATCCCACCTGCTCAGCAATCCCTCT
CACCTTCATGGGCAAAGCAGGAGTGGAGGCATTTCCCAGGGACCTGAATAAGTCACCCAGATGCAGCAGACACACTCA



   

CCCGGTTGCAACCACAGCAAATGCCTTTTTTGCACGTTCATAAAATTCAAATCTCTCTAGCTTCATCAGGGTTTTCTAGA
AGACAAAAAGGCATGGTTGGAGGGACCTTGTCTGAAAGTCCTCTAGGTGGACTCCTGATTTGAGTCCCTCATCAGGAG
ATAGCCAGGAGGCAGCAGCAATGGAACCCTGGTCTTCTAGGCTCCAATCTTCTGGTTCTCCTGATGCTGGAGTTTCAAG
GATCCAGAGACAAGGGGTATCTTTTATATCTCTTCTCTGTCTGAGCCTGTGATGGACAAGGTGCCTGTTGGGTATGAAC
TCAGCTCAGCAAGCCTTTAGATCAGTGATTCTCAACCTTCCTGTCATGGTTGAATATGCTTGGGCCCAGGAGTGGCACT
ATTTGGAGGTGTGGCCTTGTTGGAGTAGGTGTGTCACTGTGGGCATGGGCTTTAAGTTCTCATCCTAGCTCACTGGAAG
CCAGTCTTCCACTAGCAGCCTTCAGATGAAGATGTAGAACTCTCAGCTCTGCCTGCACCATGCCTGCCTGGATGCTGCC
ATGCTCCCACCTTGATGGTAATGGACTGAACCTCTGAACCTGTAAGCCAGCTCAATTAAATGTTGTCCTTATAGGCATT
GCCTTGGTCACGGTGTCTGTTCACAGTAGTGAAACCCTAAGACACTTCCTGATGTTGTGACTACTTTTTAATACCTTATG
CTGAAGTGACCTCTAACCACATTATTTTCATTACTATTTTATAACTGTAATTTTGTACTGTTACAAATTGTTACATAAATA
TCTTTGGTTTTTTTATCTGCCTTCAAAGTCCCCTGCTTAGGACAAGAGTACTCAAGGGGTCCTGCTCAGACCAAACGGCT
CCTTTGGAGAATAGGTGTGTCCCCTGCCAGGCAGGGATGTGGGCTGTGTGACAGGCAGACCTTAGCAAGAATGAGGTG
GCAAAGAGCAAGACCTAGGGTGAGGGTGTACATCTATAGGTTAGAGGGGACCCCATCCTGGAGCCCACAATCCTCTGG
CTCAAATGGGACCAACTCCCAGGGCGGATAGGATAAGTCAGGATTCTGGGGGGAAGAGGCTTGGGAAGAGAGGGAGG
TGGCCACAGGGCTCAGACACACCTCTTCCCTGTCCACTCCCACGATTCACCCTTCAGAGCCCAGATGCCAGGAGACAGA
GCGTCCCATGGTTGGGGCTGCACTCACTTTACAGTCAGCTTCGAGAAGAAGGGATTCATAACGCTTCCATATCGGGGTC
TGCAGGCCCTTCTCCTTGTCACTGGGCACCAGGTCCATGACAGCAGCCTGGGGAGACAGGGGTGAGCTCTGCGGCCTC
AGGCACCTCCCTGGCTCCTCTGAGGGAGGGGGCCCTTTTGGCATATATAGCCATATGAAATCTAGCAAAGGGGAAACG
GGCCCGGATCAGCAGCTCAGCCTTTGGTCCTCACCGGGCTTTCCACGTAGGTGTCCAGGGGCAGGAGCCTCAGCACAG
CCTCCAGAAGCTGTGGGATGTCCAGGCCTAGGAGGGCAGAGCTGGGTTCAGGCTTTTGCTCCCACCATGACCTGCAACC
CCACCTGTCTACAACTTTCATTTTTGGACCACAAAATTTAAGCAACCAGCCAACCGGAATGAGGGGCCAGGATAGAGA
GGCCACGGAACCAGGACTGTTTGCACCCCAGCCCTGTGGTGCTCATACCCCAGCCCCGTGGTGCTCACCGTCTGCTCGG
ATCTCCACAGGTCCGCACTGGCAGATGGAGGAGGTAGGGAAGTTCGCATCAGCAAGGACTGGAAAGACAGAAAGGCG
AAAGATGGGCTGGAATCAGTGCAGTTCTCCCTCCCAGATGGTCACCTTACATAGTCACAGATATCTACAAGCCACACAT
CCCTGTGCACTAGCACAGTCCACCCACCATCTGGGATGTCCTCAAGCCAGACCAGTATATCTCTCTCACTCCAGTTAGT
GGGTCAGATCGTGGGCCACCCCGTAATCCCTTTCAGATGGTTAAGAAAAAAGAAAGAGAGAAGGAGAGAGAAGGAGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGCCTCTGTGTTTTCCCGCCTTGC
CCTAGAGCACCTGACCACGGATCAAGAAACGGGCAGATCTCCCGGTAGCCTGGGAAGTCATGTGGGACGTCTGGGAAT
TACCCCGCCGCTGAACTTGGACCTGGTTTGCCCTTCTTGTAGTTCTATGACCTGGTCCAATCTCAGGCCTCAGCTCAGCT
CTTTCCTCAAGCAGCTGAATAGCTTCCTGCTCCGAAGGGCAAGATGATTGCGGCAGTGTCCACAGTCTTTCCTGAACGC
TACCAGTTAAGGGCTCCTACGAGGATCGCACCCCTGTCAGAGGGCCGCGCTGCCAGCTTTTCGTGCTCACCAATTTCGT
CTCCATGCCCCATCCGCGCAAGCGCGAACAACAGCTCAGGAGACAGCACCTTCGGGATGCCCTTGAGCGCAACCATGG
CCGCAGGATTGGTAGGGGGCGGGTGTTGTCATCCGGGCGGTGCCACATGGATTGGGGCGGGGCCAGAGGAGAGGCGG
GCCCAACAGCTGGGTAACTGGGGTGACATGCAAAACTCTGAAGCCAGGCAGATTGCGGGAAAGTTCAGAAAATAAGTT
TGTGTGGGAAGCAGAAAAATGCCTTAAGAAGCATCCGTGAAAACTGGTCAGGCACAGCCTTAGCCCAATGATCTCTGA
TGCCCCAATCCAGATGGCTCTGGTATGGCTGGCCACTGCTGTCCAGCTTGGTGGCAGTGATAGGTAAAGTGTGAGAGGT
AAGGGGAGGGCTTTCTGCTTCGGTTGTGAATGCCTTCAAGGGATTAGGACCAGTCCAGGAGGCAAGCCAGTAGAAGCA
AAACCAAATCAAACCCCCAGGTTGCACTGGGCCTGGAGACCAAATAGTTTTAAGTAGCTGAGAGCATCACCAGGGGAG
AGCCTTCTTAGGGTAGTCTGCACACATCGAATTTTCTTGAACTCTAAAGCCAGGAGTCAGCTAGAAGCTGATGGCTCTG
GGTGGGTTCCTATTCTGCTAGAGCAGACCTAACACAACGGCCTGGGAGAGCTATGCTAGACCCAGGGTTGAGCCGAAT
TTCCCACGAGACATCTTAAACACTGTCCCACTTTTCAGAATCAAATGACTGAGGTATGTGCTCAGTGAACACACAGAAA
TTAAACCAATGAGGGGCTGGAGAGATGGTTCAGTGGGTAAGAGCACTGGCTGCTCTTCCAAGGGACTTGGGGTTGGTG
GTTCACAGCCATCTGTAACTCCAGTTCCAAGGGATCCATAGCTTGTTTCTGGCCTCTGAGGCACCAGGCACAGATGTGG
TACACAGGGATGAATGCAGGAACAGCATTTGCAAAAAAGCATATTTTAAAAGAACAAAATAGGGGTTGGTGAGATGG
CTCAGTGGGTAAGAGCACCCAACTGCTCTTCCGAAGGTCCGAAGTTCAAATCCCAGCAACCACATGGTGGCTCACAAC
CATCCGTAATGAGATCTGACTCCCTCTTCTGGAGTGTCTGAAGACAGCTACAGTGTACTTACATATAATAATAATAAAA
AAAGAACAAAATAAAACGAATGATTAATGATTTCAATGCGTCAGTTTCAAGGCTTCCCCTATTGGGTGGTTGCCATCTT
TGCCTGTTTATTCTATGCTGTGTGTCAATCAATGGCTAACACATACTTTCTTGTGTGCCCAGCTTTAATAAGTGAACACT
GGGGCTGGAGAGATGGCTCAATGGTTAAAAGCACTAGCTGCTCTTCCAGTGGACCCAGGTTTGATCCCTATCACCCACG
TGGTGGCTCGAAACTGTCTATAACTACAGTTTGAGGGAATCCAATGCCCTCTTCTAGGGAAAAGTGAGCTTTACCAGGA
GAAAGGCCCTGAGGTCTGGCTCCCAGAACAGGAAGCTCTGGTTGGGTGACACGGTGGACCATGTCACTTACCACGGTC
TGGACTCTGTATTAACTTCATAACAAACTTTGAGTACTTGGTTATGATGTATGTCTTAATCTGGAGTTTAGGCAGGTCTC
AACCCTCAAACTCTCCAAACCCCATTCTTGTTTATTTGAGATAAGGTCTCACTATGTAGCCCCCAGCTGGCCTTTCCCCA
CTGGGTGAAATTTGTGCAAACATCTGCAGTTCAGATGGAAATTGCTTCCGTATGAGTCTCCACTCTCACACTGATGGGT
ACTGAAGGTGCTGCAGAGTGGCTCTGACGCCCTTCTGCCACAGCAATTAGGTAGTCATTTCCCCACAAGGACGCTCTGG
GCATAGCAGATCTTGGGATCCTAGCCAAAATTCTACCAAAATGCTAGGGCCAGGGTAGAAGGTCACTCTCTATACTGGC
TGGTTTTGTGTGTCAACTTGACCCAAACTGGAGTTATCACAGAGAAAGGAACCCCCCTTGAGGAAACGCCTCCATGAGA
CCCAGCTGTAAGGCATTTTCCCAATTAATGATCAAGGGGAGAGGGCCCAGCCCACTATGGGTGGTGCCATCCTTGGGCT
GATAGTCCTGGGTTCTATAAGAAAGCAAGCTGAGCAAGCCGGGGGATACAATCCAGTAAACAACACTCCTCCATGGCA



   

TCTACATCATAACCTGCCTTCAAGTTCCTGACCTGCTTGAGTTCCAGTCCTGACTTCCTTTGGTGATGAACAGCAATGTG
GAAGTATAAGCTGAATAAATCCTTTCCTCCCCAACTTACTTCTTGGTCATGAAGTTTTGTGCAGGAATAGAAACCCTGA
CTAAGACACTGTCCTACCATGCACTGTAGCCCAGATGGTGGGAAGCCAGGCACTGTCCATATGTATTATCTGGCTCAGG
ATGGGGGAATGCAAGTGCAGTCACAGTTATCTGGAAGGCGGAATCAGGACTGCTTACATTCGGGAGTTCAAGACATAT
ACATGTTGATCAATATGTATACGCAATATGCATATGAGATGGCTTAAAAATAAGTATCACATTACTGTGAGAATAAATG
ACAAGTCTTCATCTCAGTATAAGATATTAGGCTTTAAACACATCTACTACAACTCGAATGAACTCAGAGGATATTTGTC
TTAGCTTAGACTTCTGACATGCTACAACTCAATGGATTAACTTCTCACAGTTCTAGAAGCAAGAAGTCGAAGGAGATTT
GCTGTCTGGTGGAGACAGACTTCCTGGCCCTTCCTCACCCCTTCTCATTTCAACTTCATAGGAAAAGGGCTACAAGAGT
TCCTTCAGGGTCTTACAAATCCACTCATGAATCCTACCCAACTTTTAGCATTTTAAGAACATCACCTTGAGAGAGGTGTG
TGTGTTGGGGGGGGGGGGAATACTGTGCATTGCTTTATACAAGCACCATAACAATTACTCTAATTCCACTTTTTTTTTGT
TTTTTTGTTTGTTTTTTTTTTTTTTTGAGACAGGGTTTCTCTGTATAGCTCTGGCTGTTCTGAAACTCACTCTGTAGACCAG
GCTGGGCTTGAACTCAGAAATCCACCTGCCTCTGCCTCCCAAGTGCTGGGATTAAAGGCATGCGCCACCACTGCCTGGC
TTCTAATTTCACCCTTGAGGCACCTGGAGTCATCCCATTCTCATAAAGTAAAAGGGTTGGTGCCAGAGGCTGTGAAGTG
GGGTTGGGAGTCAGTGTCTAACAGAGACAGTTTTAGCTTGGGAAGATGAAGGTCTAGAGACCAGAGCCCCAGAGCATG
ATGGTGGGGATGGCTGCACACTGATTCTAAAGTGTTTGACGCTGTATGTGGTTAAGATGATGAAGTTAAAAACACACA
AATAGTTACGGCATGGTTAGTATACACCTTTAATCCCAACACTTGGAAAACAGAGACTGGCTGGTCTCTGTGAGTTCAA
GGTCAACCTGGTCTATATAGTAACTTCCAGGCAGCCAGGGATACACAGTGAAACCTTAGCCATAAGAAAATAGCAATA
ATAATTTTAAAAAACCACATTGGCTCTCTAGAGACAACTACAGGTGAGTCGAAACTAAACTGTGAAGTAGTTACTTTCA
TTGAATTCTTGAGTTGGGAATCAGCAGAGAGGGCCACTTCCCTCTTGAAGCTCACATCTTGAGCTATGAGCTGCGGAGA
ATGCACAGGGGAGTGGCTGGCCCAAGCGTGCACCTGCCCTTACAGTGAAGTTAAAAAAAAATCAAGACACCTTGAAAG
CTTCCCAGGTTTCTGATTCAGAAGACGGGGTGAGCCTGACTTCCAACAACTGGTGAAGGCTGCAGGCCACGCCATGAGT
ACCCAAGCTGTGGCCACAGCCCTGAAGCCTTCGGTGGGAACTGTGGCCGACACTACTACCCTTTTGGATCATTTATTTG
CCTCTCAAAGGACAGGCTGAGCTTTCCAGGGTGGCAAACGGTATAGCTGCCAGTTCTCAGTGGTCTTTGAAGTTGGCCT
TCCTTTTCTCTACAAATGCAGTCATCCCTTCTCTCCGGTCATCCTGGCAGGAAAGGAAGAGAGAGATGAAGTTTGAATC
TTCCCATTGAGGCCCTCAGCTGACTGCCTGCATCTCCAAGGTGCTCTTGTGTCTCCCTCCTTGCCTGTTCTCTGAGCTCAT
CAACAAGACGGTGATTCTGCAGTAGGCCTACCTGTGGCCCATGAAATATGGGATTCCCCAGAAACAGTGCTAAGCTCG
GGACAGGGGATTGTAAACCATGCAGGACACAATCAGGAGTGATAACAAGAGTACCAGAAACTCATGCTTATGGATCTG
GGAGGGTCTGAGTTGGGAATCTCTCACAGAGCTGTGGGGCAGCAACAGAACCCTGCTTTTCACCCGCCCCTTCCTTAGC
CAGTGGACACGCTATGTGCAAACATCTTCACTTCTTCCTTAAAGGACCAAGCCACTTAAACTTTTTTTATTATTATTTTTT
TTAAGTGTGTGTGTGCGCGCGCACAGCACAGAGATCAGAAGTGAGGTATCAGAGGAACTGGAGTTGCCGGTGATTGTA
AGCCATCTGGTGTGGGTGCTGGGAAGTGAACTCAGGTCCTCTGGAATAGTAGTACATGCTAAGTCATTTATCTCCTTAA
ATGTTTTTTTTTTTTTTTTTTTTTTTTCCAAGACAGGGTTTCTCTGGGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGAC
CAGGCTGGCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCCAGGTGCTGGGATTAAAGGCGTATGCCACCGCCACTC
GGCTTTAAATGTTTCTTTTATAAAACACTGAGCACTGGGCCAGTGGTGCAATAGGTAATGCATCTATCTGGTGATCAGA
CGATTCTTTAAAACACCTGGACGTGAGCTTCTGATAAGAGGTGAACTGTAGTCAAGCAAGGCGGCACACTCCTTTAACC
TCAGCATCCAGGAGCAGACAGATCTCTGTGACTTCGAGGCCAGCCTCGTCTACATAGTGAGTTCCAGACCAGCCAGGG
CTACATAATGAGACTCTCTGTCTCAAACCAATACACAAATAAAATAAAATTTAAGAATTAGGTGGTGGTGGCTATAGAT
GATTCAGCAGTGGCTGGAGAGATGGCTCAGCAGTTAAGAGCATCAACTGCTCTTCCAGAGGTTCTGAGTTCAAATCCCA
GCAACCACATGGTGGCTCACAACCATCTGTAATGGGATCCGATGCCCACTTCTGGTGTGTCTGAAGGCAGATATAGTGT
ACTCACATACATAAAATAAAATCTTAAAAGAAAAAAAAAAGAGATGGCTCAGCAGCTAAAAGCACTTGCTATTGTTGA
GTGGGATCTGAGTTTGGTTTCCAACACGTAAATGGTGGCTACAACAGTCTGTAACTTCAGTTCCAAGGTAGCCAGGGCC
TTTTTCTGGACTCTGCAGGCACCAGACATGCATACAGTGTATTTACGCACACAGAGGTAAAACACTTATACATATGAGA
TAGATACTATTTAGAGATGGTTTCTCTGCGTTGCACAGGCTGGCTTCAAACTCTGGGGCTCAAGCAATTATCCTTGGCCC
CAGGCTCCAAAGTTCGGGGACTACTGTGGCCAGCTACAAATCCACTTTAAACGCAGGAGCTGATGCTTAGTGGTGTGAC
TCACGGGGCCTTCCTGCAGTGAGAGATCCCCAGCAGCATCTGCAATGGAAACAGACTAGAATCCTAAGCAGAAAATGT
TTTACTCACGGTGGCAAAGGTGGAATAGAAAAGCCTCTTCTCCAGCTTATTTCCTTCTGTTAACGTCATCTCAAAGGCTG
GAAAGGAAACCCCGGCGTCACCAACTGAAGTGCCAAACGTGTAGGTACATGCCAGGCTGACTGTGACCTACAGAAAG
GGCTACAGGCTTGGCATGGACTCCACACTGACCCAGCTCTCCCCGTTTCTCAAGTGAATGGCCTGTGTTGATGTAGCCA
TATGAATACCCTGCTCTCCTAGGCCACCCAAACACCTTAGTAGTGGTCCAGGGATCTCAGAAAAGCACCAGAACTGAA
CAAAGTACAAATAGCAGAATCTGGCCAGCTAA 
 
Selection Cassette: 
 
GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCC
CCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTC
TTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAG
GAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGA
CCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTG
CAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTAT



   

TCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTAC
ATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGA
TAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAAT
CGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGC
GCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATC
TTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGAC
CTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATG
AAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCG
CTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGC
CTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCC
GTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGC
CGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGG
GTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCG
TCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACT
GCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCT
GCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATG
GATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCG
AACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGC
ATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAG
CGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTG
TATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGAT
ATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGC
TTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGC
TAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATT
AAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGT
ATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAG
TTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGA
TGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTG
AACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCG
CATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCG
CGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAA
CCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACC
CGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAG
GCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACG
ACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAA
ATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCG
CAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTT
GACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGC
GCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGA
TGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTG
GTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTG
GTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAA
AACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTT
GGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTC
CAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGC
ATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAA
GCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCC
ACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAG
ATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCC
TGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATT
CGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGT
TCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACG
ACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCG
GGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATA
CGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCG
GTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGC
GCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTT
TTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCT
GAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCT



   

TCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTT
TGTTCGGATCCGAATTCCTCGAGGGCGCGCC 
 
Targeted Locus: 
 
GCTAATGCTGTATCCACCACCCTAGGAAAGAACTTAAGAGATGTAGATTCTCAGCAATGGCCACCACCCTTAGAAAGC
ATTTGGATAAATAAAGTTGTTAGTGACGCTAGGTTAAGGTGTTTTTGCTAGGGACTCTGATGTAGAAAATCTTAGAGAG
CAATTTGAAGTTCAGAAAAGCATACTTTTAATATTTAAGCTAGGGCGTTTTAAAGGTCAGGGAACAAGAACAATAGCA
GCACTGAGTGACGTGACTCTCACTGAGGCTGGACAGGTGATGATTGATTTCTTGTACTTATTTTTGACCTCAGCTTCCTT
ATTGATTTCATAACAATTATTGACGAGTAATTGCTGATGAGAGTAATGCCCTCTGAGGAATTAAAGTAGGTGTGACTGA
TTACATTTTATATAAAAGTTTAGATTTGCGATTCCTTTAAGGTTCTTATAACATTACTTTTTAAGATAAATAATAAAATA
CTCGATTCTGTCTTTTAACCACAAGTTGCTGCCTGTCAGTAAGAGAACCTGGCCGAGGAAACTACCTGCTTGCTCAGAC
TTGTTAATCTATGACAAGTTGCTTAGTTATGAATGTCCGTGAGTTCTTGGGAACACGTTGTTTTCTTTACCTGTACTGCG
GAATGTTATTTCTGTAAAGGTGCGGGGGAACACACTGTGTTTTTCATCGTCATTCACTAGAAGATAAATGGGACCTAAT
CCCATTGTAATTCAGTGCTGCTTGAAAGATTTTGCTGGGCTACGGAAGCTACGGGAGAGGAGGGAAAGTGTGCTGGAG
TTCCATCCTCCAGCTGTGTGTACATGCGCACATTTGTGCATGTGTACAAATATATATATGTGTTATGTATATATGTGTTA
TGTATATATGTGATTATGTATACATGTGTATGTGTGAAATGGTTGGAGTCTGCTTGTTGGAGCTTTGTTCCATCCATTCA
GTGTGTGAATGTCTGTCTGTCTGTCTATATTTGTATGTGTGACATTATTAGAGACTGCTTTTGCTTCATCCTCTCAGCCTG
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAATTTTCTTTTCTTCCTTTTCTTTCTCGTTGGCACCTGACAGTTAAGAGTT
CTGAGTCTCTCACTGGTCACTGAGTGCCAGGCCCAATCAAGCTTTGTTCGTTCCCTTGGAGACCAGTGTGCTGAGTGGTT
TCTCTGACTGCTGGTTGCCATCAGCAGCAGACCCTGTTGGTCACCATCAGACCCTGTCGGTCACCATCAGACCCTGTCG
GTCACCATCAGCACTGACAACGCAGCTCCATGCCTGCCTCTGTTTACCCCCTGGCCTTTGACATTCTGACAAGCTTTGTA
CCTTTTCAACTGCTGAGCCACAGCTCCATCCCACCCCCATTTTAAGCATAAATGGACACCGGAATTGTCAAGTGCACTT
TTTCCCTGTCTCTTAAAAAAAGCTCATGCTCTTTGTCCTTCGTTTACAGCTTAGAAGATTAAACACTAGACCAACTTTAC
ACTCTTGGGATCAATTCTTGTGTACTTTACTTGACACTATTTTATTTGTGGAGGATTATTGGTCTGCAGCTTTCATGACAC
TGCAGTGTCCAAGTGTCTTTCTAATGCTGTGACAAGACACATGACCAAGGCAACTTATAAAAGTGTCCAATTTGGGGCC
TATTGTTTCAAGGGCTGGAGTCTATGTCGGTCCTGATGGGGAGCATGGCAGGTGGCAGGCATGGCGCTGGAGCAGGTG
ATGACAGCTTGCATTTGATCCATAAACAGGAGGCACACCACACACACACACACACACACACACACACACCACATAGAC
ACAACACCCCACATAGACACACACACACACACAGACACACATATACCACACACACACCACATAGACACATGCACACAC
CACATAGACACACACAGACACAGAGACAGACACATACATACCACACACACACATACACCACACACACATATCACACA
CATACACACTCCACATAGACCTGCACACCATATAGACACATACATAACAAGGTAGACACACACAGAGAGATACCAAAC
CACACACACCACATAGACACAAACAGACACATAGAGAGACATACACAACACCACACCACACACACACACACACACAC
ACACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGTAACTAAGAATGGCATGGACATTTGAGCC
ACTATGTGGTTGCTGGGATTTGAACTCAGGACCTTAGGAAGAGCAGTCGGCGCTCTTAACCGCTGAGCCATCTCACCAG
GCCCTGCATGGACATTTGAAACCTCAAAGCCTGCCCTCAATGACACTCTAATAAGTCCTTATCTCCTAATCCTTCCCAAA
CAGTTCCACCAGCCGAGGCTACTGTGTTAAAATGCATAAGCCCATGAAAGAGACATTTTTATCCAAACCACCACACAA
GGCAACCTTGGACTTACAGAAGAAACATTGGACCATAGTCTTCCAATGCTGTGCCTGTCCCCATCACTCTGAAGAGGGT
TGTTATAATGACATATTTGGTACTGTGTATTTGAGTAGCTTCTCACTATTGTCTCTTTGAATTTCAACAGTCTGGGGCAT
ACCCCAGGCCAGGGGCTTCCTTGTTCTTGGGACTCCCTGAAGCTCTGGCTATCTGCAGTCACTGCCTGTCCCCACCAGG
AGGACATCCATTTCCTGAGCTTTGAATATAGTTGCCTCTCTGAGGGTGATGTGCTCATTTACCTGGGATTTGGTGGGAGC
ACTGCAAGGTACAGCTGCTTCTTGGAGTAACAACTGCTCTATCCCAAGTCCCAAAAGAAAGGGGTGGGGCTCTGGGAC
CACTCAGCTACAAGAGTATTGGGGCTGGCAGTCTGGAGTATAGCATAGAGGGCTGAGGCATAACAGAGGACACAGAG
CCAAGTGCCTATCTATGCAGGAGAGGGGAATGTAGGAGTTAGTTAGTGGTGCTGTGGTTGTGGCTGGAAGTCTAGTGCT
AAAGTGGGCAGGTCTTAGAACTGGCAGGTGGGAGATCAAAAGTCTCCTGGGGGCTCAGTCTATGCTCTCTGCTCACGCT
ACATGGTGGGGCAGGCGTGGCTTATGGCTCAGTGATTGCTGGCCCCTGACCTCTGGTCAGACACACCCATGTAGGAAA
GATAAAACCAGGGTTAGAAGGAAGAGGACCAGGCACCTGGACCCTGAGATCTACAGCTTCGCCATTCGCCTAGAGCAC
TGAAAAGGAGCCCCAGTCGGCCGCCTAGAGGCCATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTA
GCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGA
AGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGC
CCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTG
AATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGG
AACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCC
CAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAG
GATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGT
TAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACC
ATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATC
CCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCG
AATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATAC
TGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTC



   

AATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGG
AAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGG
CCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTG
CTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGC
TGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGA
GGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTC
GCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGA
ACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACG
GCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACG
GCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGAT
GGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGG
TACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAAT
CGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCAC
CCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAA
TCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGT
ACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAG
AGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGC
GTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAAC
GGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCT
TTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCA
AACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGG
TAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACC
GCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCG
GGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCC
CGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTT
TCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGAT
AACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTAC
CAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG
CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTT
GATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGG
GTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGC
CATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGG
CCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCG
CCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTG
GAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAA
TAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGA
TGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAA
CCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCT
GCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAA
ATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGC
CTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCATCTTGGAGGAAGAACTATGCTGTC
CTACCTATGGCTCACCAGAGGCTTCTGATGGACGGGGCACAAGGTTTAGTTGACCCTCAGCTCGTGAACAATTCTCTTT
GGGTCCAATTCTCTGAACATAGGGATGAAGTGATAGATGTGCCAAGCAGTCAGTGCAGTTAGACCAGTTAGCAGCATC
AGCCTCAGAAGGGAAGCCCATCCTGGACTTCCCACAAAGGAGTCTGAGGAGATGCTTGAAGAGGGGTAAGGTTGTGTG
TGACACAGGTTGATGAGTGTGTAGGTGACTACCAATCCCATCTGTGCAGTGAAACGCATTAAAGGGGCCCAGAGGCAC



   

ACATTTTCCAGCCCCGGTAGCTCAGGCGGAACAAACATCTTAACAGAGGCCACCAGCTCTCCATCTCAACGCACCCCAA
GCCCAGGCAGCTACATAGGTTATCTACCAGTCTCACACTCTTCCAAGTCTCTTGTCCCCACTCCTCCAAGGACATGAGC
GGGGGAGTGAAGCCTCATGCGCACCTTGGCCTCCAAGCCCCACAAAGCAGGAACCCAGGTTCTATCTCATAGTTGAAT
CTGGGGTCTTCAAACTATTTGATCCCATTGCTCCCACGCTGCAGATGAGTCCGCATTACAGAAAAACTTAGTACCCCCA
CATTACAGCCCAACATTCCATCTTACAGACAAGTCCAGGGTCCTGAAGATGAACTGCCAGGCTCTGACAGTGACCTCAA
GGTCTAGCCTTCATCACAGAGTAGTCCCACCTGTCATCCCGCTAAGGACCTAAATGAATCTGTCCGTGGCCCACCCTCG
GTAGAGCAGCCTCTGCAGAGGCGCCAGCATCCTGCTCAGGTCTCAGGTAGCACCAGATCCCAGAGGGCACCGCAGCTG
CTCTCCTTTCTCGTATTAGCACTCGTGACCTCCAGCCTAGTCCTGGAAACGCTGAGGGCAGGTCTTCCCCTGCATAGGTA
ATCCTCTGAGCACCTCCAGATCGACTCGGAGATGCTTTGCTAGCATTTCCAGGCAATTCTCAATCGAGCAGAACTGACC
ATGCAGATTGTGATCAAACCTCTTCTTGTCACTCCTCCGTCAAGTTAGAGATGGCCAGAGACCATGAGAATAACCCAGG
CCCAGGTGGTCTGAAAACAGTGCCTTGTGAAACACTCTGTCTAGTGCCCGTGAGGTTGGATCCATGATCAAAATTTGAG
CTGTCTCACCTCCCCACTCCCTGAATCTAAGTAGAGGACCTGCAGATGCTGGTGTTCCAAGTGCCTGGTGTTTTATTGGG
ACCAAAAGCATCTACTGGCCCAGGAGGGTGACTGTGACCAGGTTTCATTCTAGTTTTGCCTGAGCCAGGAACCTCTGGG
GCCATTTCCTCCTAAAGGATGTAACTGGGGCTGGAGAGATAAGAGCACTTGCTCTATCAAAGGGACTGTCTAGTCACCT
ACTGAACTCAGTTGGTTTGCCCCTTTTGGCAAGTATAGACAAAGCTGCTACGAACATTCACCAGTTGTCTGTAGACAAG
TGCTGGAGATCCAGTCCAAGCACTCAGTAGGGAAACAGTTTCTTGTCTGCCTGGGTTCTTCCCCTCATCTCTGGCTATAC
TGAGCCTCAGCTGATCCTTTACCTCCTGGGACAACTGAGGATTCAAAGCTGGGAGCAGCCACATTGCATCTGAGTTCCT
GGGCCTAACATAGCTGCTCATGCATAGGTAGTGGGGTGCTCAA 


