
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-Slc29a3tm1Lex/Mmucd MMRRC: 032580-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 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. DNA426-5 GCCAGAGGATCGCTTCA Estimated Running:Time: 90 min. 

2. DNA426-6 GACAACAGCAGGCAATCTAAA Primer Combination Band (bp) Genotype 

3. DNA426-22 ATGCAAATGGCCTCCCTCAAGTACC 3 & 4 284 Mutant 

4. PuroJA GAGGAAATTGCATCGCATTGTCT 1 & 2 415 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ717 Date of Submission:  3-24-05 

Lexicon Contract Name: DNA426A Mutation Type: X  Standard Knock out  

LexVision Name: TRA350N1   Conditional  

Reference accessions:  NM_023596 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS9, pKOS12, pKOS40, pKOS91_________     
    X Target Vector  DNA __pKOS12TV____________     

  X Targeted ES Cell DNA __2D8____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 15+16 17+19 

Restriction Enzyme for Genomic Digest: Bgl II XmnI 

Predicted Wild-type Band (kb): 11.2 kb 7.3 kb 

Predicted Mutant Band (kb): 15.2 kb 11.9 kb 

Probe Size: 358 bp 812 bp 

 
 
 
 
 
 
 
 

   



   

PCR Strategies: 
For standard knockouts, give wildtype and mutant-specific strategies 
For conditionals, give 5’ loxP and cre-excision strategies 
 

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

5’ Primer Name: DNA426-5 5’ Primer Name: PuroJA 

3’ Primer Name: DNA426-6 3’ Primer Name: DNA426-22 

Predicted Wild-type Band (bp): 415 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 284 bp 
 

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

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

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

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA426-15  5’ – GAGATATGGGTGTTTGGGTAT 
DNA426-16 5’ – TCAAGGGAGTCCATCGG 
DNA426-17 5’ – AGGATACAGATCATCCATAGG 
DNA426-19 5’ – AATGAGTAAGTCCTGACTCCA 
 
 
 
PCR Genotyping 
DNA426-5 5’ – GCCAGAGGATCGCTTCA 
DNA426-6 5’ – GACAACAGCAGGCAATCTAAA 
DNA426-22 5’ – ATGCAAATGGCCTCCCTCAAGTACC 
PuroJA  5’ – GAGGAAATTGCATCGCATTGTCT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GGTGGAGGTAGCAGCGGCAGCGACAGTAAGTGCGGGTGCAGCGGCCCCCATGCTTGGCTGGGTCTTCCCTTCCCGAGG
CTGAGCCTGGCCTCTCCTCCACACTCTTCTCTGGTCCCGCGTGTGGGGACAGGTCGGCCCGAAAGATCCAGAAGGCTTT
GCGGGTCCGGATCGGATGCCACAGCTGCCTCTGCAGCGAGGACTTGTCTTAGCCTACTGCCAGGCTCGCTCTTGGACCC
CAGCCTGTGTCCACAGGAGCCATCGTGGCACACGGGCTGGCCAGACATGTTCTCAGTCCCCAGACTCCTACCCTTTCCA
GCTCTGACTGGTCCTTACCCCAGGACCCCAGTCAGAGGCAGGGACAGCTTGGCCCCGGGAGGTTCTCCGCCTCCTCTCC
TTTCTTTGTCTTTCTCTATTCATCCAAAGCCACAGCTACCTTTTATAAAGAGTAATAAGGCGTTGCTCAGTCCACTGCAC
CGCCCGTGACCTGGTTAGAGAAGATCCCTGGCAACTTCAGATGCTTGGTCAAGGCTGAGTAGTCCTTGATGAATAGACA
CAGTAGCTGAGAAGGGACTTCAGACCTGTGTGGGTCTGGGTGACCCACACTGAGCCGCTGAGCCGTGCGCCCACCCTC
CTAGCCTGAACTTCTGGAAATGGAACAGGTCCTTGCCAGTTCTCTGATGCTTCATGATTATCTTTCACACTAAAAAAGA
AAATACGTGTACATATGTGTGCCTTTGTGTGGGTATGTGCAGTTCTTTCAGGTGCCCACAAAAGCTACAGGAGGGCATA
GAATTCCCTGGAACAGGAGTTAAAAGTAGCTGAGCTACTTGACTAGGGTGCTGGGAACTGAACACGGGTCATTTGAAA
GAACAGCAAGCGCTCTTCACTGCTGAAACATTTCTCTAGATTCTGTTTATATTTAAAAAACAAACAATAATTTAAAGCA
CGTTTGCATGGATGGCCCTGTCTAGGTCCTTGCATGGTCCTCTTTGGTCTTTGTGTGAATTAAGGCTGTAGAGGGGTCTG
CTCAGCTTGCTAGGACACTGTAGAACCTCTGGCCTGCCTGAGCCAGGGCTCCGCTGCAATAGTCAGGGATCTGTTTATC
CAGCAGTGCTGATGAGGGGCATTCCCCTTGTTTGTCTCTGCTCATAGCTTCTTGCTGCAGGAAGCCTTCAAGAGGGAGG
GCTATGGGGACTTGGAACCAGCAGATGGAGTCACATTCCCAGATTATCCCTGGGGGTTGGGGGAGGGAGATGAGGTTA
GGGAAACCCCCCCCCCCCCCAGGGCATCCAGACAGCGTGACTGTATCATCCATGCCCCTGTGACCTAGGCAAGTGGCTT
GAACTTTCTGAGCCTCATATTCCTCCGGACCTAATACCCGGCTGTCATGGCTCACTCACTGGGTGTCGCTGGCACTCTGA
AGTCCTGGAGTGGTTTCTTTGTGAAATAGGGTCTCACTTAGTCCAGGTTAGCCCTTAAACTCGATATGTAGCAGGGCTG
ACCTTGAATCCTGATCTTCCTGCCTTCACCTCCAGAGTGTTACTGGGTTGTAGATGTATGTGCACAGCCTGGCCTAACTT
GATTGAACAGCAAGCACACATTGTTCAAATTCAAAAGGCATAAAAAAAAAAAGACTTAACAAGGATGCTCCCTCCCTG
TCCCAGTCTCCCTTGAAAACACCCACTGTTGGAAGACCTCTGTGTACCTTCCAAGGTATGCTTGTTCCCACCCAGGTTCC
AATTTCTATGTAAATGCATTTAGCCCAGGCTTGTCCTTCTGCACTGCTTGCCTTAGTCTACACCTGCAATGGTGTTCACA
CTGCCTAATGTGTTGGCTGTGTTGCCCTTACATAGTTGGAATGACCTTGGAAGTCACTACAGTTATCATAGCCTGTTCTT
CTAGTTTGATTTTTGTTTTTCTTCTTGCTCCCAAGACTGGAAGCTCTCCAGCCAGGCTTTGGGGACAGGGTAGACCCAGC
ATGGACGAGAGATGTCTTCTAGGATGCATCAGTCCCCAGCCTCCATGCTCGCTCGCTCATTCACCTGCTCTGTGTCTCTC
TCTCTGCCCACACAGTGGCCTTTGCCTCTGAGGACAATGTATACCACAGCTCCAATGCTGTCTACAGAGCCCCGAGTAA
CCATCAAGAAGCTGACCAGGAAGCCCTGCTGGGGAAACTACTAGACTACCCAGCCCCGGGCCTGCAGAGGCCAGAGG
ATCGCTTCAATGGTGCCTACATCATCTTCTTCTGCCTGGGAATTGGGGGCCTACTGCCCTGGAACTTCTTTGTCACTGCT
AAGGAGTACTGGGCATATAAACTCCGAAACTGCTCCAGCCCAGCGTCCGGGGAGGACCCTGAGGACATGGACATCCTG
GTAAGGGCTGTTTCCCTCACAGGGGAGAGGGGAGC 
 
Genomic Locus:   (The deleted sequence represents nt12055-14461 in the sequence below.  KOS12 used to generate the TV 
represents nt 9497-20154 in the sequence below.) 
 
CAAACTGCTTTTTCCTGTCCACAAGCAGAGAGGGAAGATTAGGGGAGTGGGGGTGGGGGGTGGGGGATGAGCCTCAGA
AGTCAGCGAGACTCAGGTAGTGAGAGAGCAAAAACAGTAAGGGCAAAGAAAGACCCAGTTTCTTAGGGAACGCAAAT
GATTTATTATCCAGATACTTGGATAGTTCCTTTTTAAGAAAACAAAACAAACAAAAAAAAGTAAGAAAAGGAAAAAAA
AAACCTTTTATCCTTGAATGTGGCTAAGAGTGGCTATGCTTGTGATTTGGGCCATAGGCGAGTGCACTTGTGGACACAT
GTGTGTGTGGGTGTGGTCAATAAGAGACTGCACAGGGAAAGGCTTTGCTATGTCAAGGCCTCAGTTTCCCCAGCTGTGC
AGGGAGCTGAGACAGGGTTTTAGCCATGGCCCTGAGTTCTAAAGTCACAAGCAGAAGCTGGGGCCTGGTGGCCTTCGT
CCTCTCCGGAGCCCCCTGCAGGTGCCCTTCTGTGGCCTCCTCTGGCTTTGGAGGGTCCAGCTGTGGTTCTGGGAGACTGT
TCAGGTCTGTTTGGTGATTCCTGGTCTCGTGATGGCCAAAACTCTTACTGAGAGGGAGGGGGTGTTCCAGGGAGGGCTC
TCTCCCTGGGTGAGGCTGGGTGGCTCTGTGTCTAAGCTGGCACTAGCCGGTCTGCACCCCTGTGCCTCTAGCCATCATTT
TACCCGCTGATCTCCCTACTGGGGTCAGGAGATATGAAGGTAACTAAGTAGACAGCTGTATACCCACTCTTGACCACAG
CGCATTCTGGGATGTTCCATGGGGCCAGTGGAAGGGATGAATTCTTGTCCCTTTCAGCCCACGGGCAGTGACAGGGACT
AGGATCACTGGTATTGATCCTATTGAGATGCTGACTTCCCTGAACTGCCCTTGACCAGCCTGAAAGCTTTGAAAGTTGG
GGCCTCTGTGAGGAGGCAGGTTTCATGGCCACAGACCCAGCAAGCATCTCTGCCCTGGTTTTCCTGAAGTGGGGCTCTG
AGACAGACCAAGGTGCCCCTGGCATCTAGGTGAACAGTGCCTCATAGAGTAGTCCTCAGCTCCTCCTGCCAAAGATGCT
CATCCCTGTGGGCATACTCTCACTGGTCACTGTTAGCCCGCACATAGAAGGGGGAAGCCAAGGTGGAGCTGTGCTGTGT
GACTTCAGGCACATAACTGCTTTCTCTGGGCTTAAGTGTCCTTTTATCCTGGGATGCTCCACGAGGCCCCTTGGGTTCCC
ACGCTTCTCTGAGAATCGAGTAGAGACAAGTTGATTGTGGTCTGCATGCTCTCTCCTTTGCCCGTCCTCGGAAACCTGCC
TGTCTGGGACCTGAGGGAGCACTTAGTGAGCAAGTCCCAGCTTACAGTCCGACTCTTACTTAGAAGGTGCTCAGCATCT
GGGGCACAGAAGCTAGAGCTGGAGCCTGGGGTAGGGCTCTAACCAGACAGCCCAGGTAAGGTCAAGCCAACTCTGAG
CTGAGCCAGACAGGGCTGTTGGGTTGGGTTTCCATTCCTGCCTCCAATGAGATGAAGCCTCTCCCCTTCCCATTCCTAGC
CAGCTTGGCGTTGCTGGGTCCTGCAGGGTATTTCTGTGTCATCTTGGGTAGTATGTGTGTTTGGGAGCATGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCATGCCTGTGCTTTTCAACTTGGCACATCAGGGCACCCC



   

TCCCAGAACACGCACACCTATCCCCACATGTGGACATGACCTCTGTGCCCAGGTTTGTGCCACTGGAGGTGGGCGTGCC
TGTTTGCTGTCCCCGAGTCACAGTCAGTTGGTGTATCTCCTATGTGCCTCTCTGCTCTTCTCAATGGGGCCAGGTGTCTG
AGTTCTGGCCATACCCCTTGAGGGACAGGGACCCTTCTTATCCCTGGATCTTTCAGGGCTCTCTGGTCCCCCATCTTGAG
GCTCCCAGGCATCCGAGACAGCACCTTCCTCCCACCCTCAGAGGTCAAGTGGGTGGGAGCTCAGGTGCCGGGGTGTGG
ACATGGCTGTGTGTCTGTGGGTTCTGATATGCAGGGGACGGTCCCGGCCCTGTTCGTCCATTCTGTAAATAACTTGTAA
ATAGTCTTTAGCATTCCTCTTGTAACAAGATTAATTTTTATGAAATAAATTATATTTCCTAGTCTAATTAAAAAAAAAAA
ATCCAGGTCCTGGTCTGATGTCTTCTCGGTGTCTTTTAATGGCAGTTGGGAGTGTCCTGTTCTTTTTGTACGTCCACAGC
AGCTCAGAGCTCCAGACCTTGATCCAGCTCAACAGCCCCATCCCACAAAAGGGAAACAGGGCTTTCTGACAGTTACAC
AGCAAGTTAGGGCCCCTGGATCTCACCTTGCTCACCAGCCAAGCCTTAAAGCACACAGCAGAGGAGAGGAATGTAGAG
AGAATAGGGTGTGTCCCATCTGAGGCTGAGTGGTCAGTTGAATGCCATACAGGCAGGAGAGTGATGGGAGTACATTGG
GATGTGTGGCTGGGTGTGAACCTGGTGGTTTACACCCTAGGTAAATACCCCATCTAAGGAGGAGAGTGTCATCAGTCCT
GCCACGCAGATGACAGACAGCATTGTGTGTTCTGCAAGAGTTTCCCTGCAGGTGGTGCCTGGTAATGAAATCATAAACC
TGTGTCCTGCCAGTGAACCAGTCTGCAGGTGGAGGGGTGCATATTTTAATTTTCATGACTTGATAATTACCTCTGCTTAA
ACTGGTACCCATAACCCTCAGGTGGCTCTCAGGCCTCGCCCTGCATCTGGTTGGCAGTTCCCAGACCCCATGGCCTACA
GTCCCTTGAGTTTGGAATAAGCCCTTGACCTGGTTGTGGAGGTGTCATGAAGCCCACCACACTATTCAGGGTCTGGAAA
GTCCTGTGGTGAGGCTCTGATCTTACATTAACACAGGGTACTCGACCAAACATCTGTCTGCTAAGCTTCAAGTGTGAGC
TTCCTGTGGGCCTTGCCAGCTCTCACTCTCTACAGCCTGCAGCTGGCTCTAAGGCAATTTCAAAGTGGGGTGGGTCTAG
ATTGAGAAATTTTCAAGACAAAAGGAAGTCCATGGGTCCTCTGGGTGTTTATGGTGTATTGGGGTGGGGGCAGAGCAC
ATAATATATACATGCTTGTGCCTGCATGCACGTGCTCACACACACTTGGCCTGCTTTCACTATCTGGTCAGCCAAGACCC
ATGATAACCACATTCAGCAAGTTCCTAGGCCCCAGATGCTGCCAGGGTAAAGGTCTTTCTTTTTTCTTTTTCTTTTTTTCT
TTTTTTTAAAAGATTTATTTATTTCATGTATATGAGTACACTGTATCTGCCTTCAGACACACCAGAAGAGGGCATTGGAT
CCCATTACAGGTGGTTGTGAGCCACTATGTGGTTGCTGGGAATTGAACTCAGGACCTTAGGAAGAGCAGTCAATGCTCT
TAACCGCTGAGCCATCTCTCCAGCCCGGTAAAGGTCTTTCGAGAGGAATTTATTGATCAGGCAGGCAGGTGGACATGTC
CTGGGAATATGGGAAATGGGCCAGGCTTGACTAAGCTAGGCAATTCAAGAATAAAAAGTGAAATTTATGGGTGCTACA
TGGAGGGCAGGAGAGAACAGGAAGAAAGGGTCCTTGCCTTGAGAGAGAGGTTATCGTTGGGTGAGTGGGGTAGAGAG
AACAGGCGAACCTGGGAACAAGGGTTGTAAAGTCCAGTGGTTGTCAGTGTGAGAAACAGGGAGGACAGAGTAAATTA
TAGAGGTGCAGGAGCCCCCCAAGCCACCGTTAACTCTAGGTCACAGAAGCTAGCCTCAGAACTTTGTACCTAAACTGA
GGTCAAGGCCACTTCTGTCTGAGCCTCTGAGTCTGGGATCTAGAGAGACGGCTGTAACACTTCCCGGCGATGATTGGCA
GCTGGTCTTTGTTGCCCTCCTCTTAGCAGCAGATCTCGGCTCTGACAAAACTGCACAGATGCTCATCTCTAGGGTCCCTT
CGACCGAGCCATAGTGGAACAGGGCCTTGGCGTGAAGGAGAGATTCTCAGGGCCCCCTGAGACACCTGGCCCTGGGTA
CTGTAGCTAAGCCACATTTTGGTCAACGGGCCACAGGAACAATAAGAAACTAACCACTAGATGGCGCCCGAAAACCGA
ACCGATGCAGTTAGAACCAGGAAGGCTCTGGCTCCAGAGACCCTGCCGTTTCAGACTGCCGCCCAGGGAGCCTGGACT
GCTTTTCTCCAGGCAGCTCAGGCGCGCCCTCCTCTGGTCTGAAATGGGAATGACAGCGAGACTCAGCTGATTCACAGAA
ATCACCATTAGAAGCAAACGGCGATAAATCAATATCCATAAAACGAAAAGAAAACCAACTAATAATTCCAAACCCTTC
TATTTAAAATATGTATTTATTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAAAGAACA
CGTGTACCACAGTGTGGAGGTCAGAGGACAACCCTGTGGAGCTGGTTCTCTTCATCAGTTCTGTCTTAGTTAAGGTTTTA
CTGCAGTGAACAGACACCATGACCAAGGCAACACTTATAAAGGAAAACATTTCATTAGGGTTGGCTTACAGGTCCAGA
GGTCTAGTCCATCGTCATCATCAAGGCGGGAGCGTGGCAGCATCCAGGCAGGCATGGAGCTAAAAGAGCTGAGAATTC
TACATCTTCATCTGAAGGCTGCTAGGAGAAGACTGGCTTCCAGGCAGCTAGGAGGAGGGTCTTAAAGCCCACACCCAC
AGTGACACACTTCGTCCTAATAGTGCCACTCCCTGGGCTGAGCATATACAAACCTTCACACACACACTCCTTACATGGG
TTCCTGCTAAAGGCTAACAGATTGACCTTGATGGAAACAGAAATGATCGCAGGTGGAGTCCAGCACGGGGTGGGTGCA
CCTGGACAGAAACAGCAGTGCTGCAACAATGAATAAGGAAGCACAATGAGTTCTCAGATACTGTAGCTTTAACTACAG
CAGCACAGGAACACGAGACCCGCCAGGGGCTGTGGCACAGGAGTGTCTTGAGATCTCTATGACACAGTTTCACCATAT
GCTTCAATTTCCAGAATGACCTGGACACTCCTGTTGTGAAATATAATGTGGCGGTAGGTGGGCAGGAGTAAGAGAGTA
TCTGGTGGGCTCATGCCAAGGTGTCTCCCTGAGAAATCACACCATGAGACAGACCTGGTGGTATAAGGGAAGTTTGTTT
GGGGGAAGGGAGGGGAGTGAGGACCTGGAGAAGGGGTAGGGGCAGAGAGATGGGGCAGAGCCACAGAGCATGAGGG
TCGGGGGAGGGAGGGTAAGGAATAATAGAAAGGCCTGCCAGGAACATGTGGGTGTGTGTGTGTGAGGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGACGAAGGTGACAAGCAGTCTTT
ATGTAAGCCAGGCCACTGAACAGATGATGATGTAAGCTGTTGCTAGGTCTCTGGGATGAACTTAGCAGAATCACCTGTA
AGCTAACAACTCCTCCATCTAGAGATGAAGTTTAGCCAGGTATGGTGGCATACAACCTTAATCCCAGCACAGGAGGAT
CTAGAGTTCAAGGCTATCCTTGGCTAATTAGTGATCTGGAGGTCAGCCCTGGGAGAGTCTACCTTGGATAATTCCTGAG
TCACAAAAAGATGACCGCCCTCAGAGACTGATGGTTAAAATAGCGATGGCCTGCATACCCATATGTGTGTGAATGAGG
CACTATTAGGAGGTGTGGCCTTGTCAGAGGAAGTGTGTCACTGTGGGGGTGGGCTTGAGGGCTCCTATGCACAAGCTTC
ACCCAGTGCAGAATACATCTCTCTTTGGCTGCCTTTGGATCAAGATGTAGAACTCCCCACTCTCCCAGCACCAGGTCTG
CCTGCACACTGCCATGCTTCCTGCTATGGTGATAATGGACTGAACCTCTGAAATTATAAGCCAGTCCCAATTAAATGTT
GTCCTTTATAAGAGTTGCCTTGGTCACGGTGTCTCTTCACAGCAATTACATCACCACAAAGCTCCAAGAATCACAGTAA
GAAGCTGCTTATACTGTGCTCAGGGCTCCAGCACAGGTCCCAGCAACAGCCAGCACCACCAGTCAGACACACAAACAG
GTGAAGAAGGGAATTGGAGCCTCAGCCGTTGAACCTTCCCGGTGATGTAGCAGAAACCACAGGACAGAGACAACTGTG
CTTGCTGCACACCCCCCGTGGTATAGTAAACACTTTACACTGTAGTGTGCAATGGGAATTCATTTAAGCTATAGTGAGC



   

AGAAGAGAAGACCTTCTGGGGCTCAAGCATTGCTCAGTTGTGTGATGGTTAATACTGAGTCTCATCTTGACAGAAGAGA
CAAGCGTGGGAAGGGCTACTTGTAAAGGATTCTCTAGACGCACTATTGAAGCAGGAAGACCAGCGGTACAGTCACATG
GGCTGGGGTCCCTGGCTGGGTACCATTCATTCCACTCTGCCCCTAACAGGCATGCCATCTGATGAAGTGACTCAGACTT
TTCCTGCCAGGCCTTACCCATCATGACAGAGGACTGGGAGCCACCAAACTAGGAGCCACCAGACTGGGAGCCACCAAA
CTGAGAGCCAAGAAAAGCCCTCCATTAAGTTCCTTTTGCCCTAACGCTTACCACACGAGTAAGAAAGGTAACTAAGGC
AGGTGTGCATGATACCATGTGAAGTCCTTTGCGAACGCCATGTGAGGTTTGCATACAGATCTCTATGTGGATTATAGGA
AGCTGGAACATGAGAGATTAAAAAAAATAAATAAATAATAAACAAAGGCTGTGGGATGGAGACTGTGACAAAGAAAG
ACAAGGGGCAGTGGGTCCAGGAGGCTCCTGAGCAGGAAAGGGGGTGGGTTCTGGAGCACGGTAGGGAGCAGTCAGCT
GGAGAAGCAGAAGAGAGGGGACCAGGCTAAGGAGGCAGAACGAGGAAAGGGATATAGGGAAGGGTGAACACCCTAG
TTAGTGATGTTGATCTTTTCTGTGGGGACAGGAGGACAGACCATGCCCGTGGGGCGTGTCCCTGGGGTTTGAAGAAGGT
GATAGAGAAGCTGAGGTGCGCAGGGAATACTGGGAAGCCCTGGCTTGGGTTGGTGGTCATGTATTCAAATGGACCCTC
CTGACTGCTGGTGTCTCTCTAGACACCCTCATAAACTGGGTCAAAGTGAGCCACCCAGAGCACCAGAAAAACAGAGAT
ATGGGTGTTTGGGTATTACTAAGACCTTGGGCTCTAAGCAGACAAAGGGGTGTCCCCACGCATGGAGCAGGGACAGAG
GGCTCAAGGGCCACAGTCCCGTAAAGGTCATAACTTCCCGAGAGAGCTGATGAACCAGCACATATCAAGGAGAGGTGA
CTGGCATCAACTGGGGAAAGGACTTGGATTAGAACTAGTTGTTGTGGGAATCTTAGAATTACAAGTGCCTCATCTGGGG
GCCGTGGAATCCTGAAAAAAAAAATCTGACCAATGAGGTTAAAACAGGGACGTTGCAGTGGCAGAAAATGACCTCAA
GGTGGCAACATCTACCAGTAAAACCCGATGGACTCCCTTGAGCCGGCCAGGCTGACTCCAAAGAAGGTACTCCCAGCA
CCTGAGTGGAAAGGCTGGAGAGGGAAGGCTGGCGGCTCAAAGCCCCCCCCCACACTACCCCCGCCACCCTGGCAGGAG
GCTGGACCACCTAGGAAGATTCTGTCCTTTTTATTTTATTTTGGTTTTTTGAGCAAGAAAAGTACCTACCAATTTTGTTG
AAAAGGTATCCACAATTTCTTTTGTGAATTTAAATTTTAATAATTTTATTAATTTTTAAAGAATGTTATAGAATGTATTCT
AATCATATCCACCCCAGCTCCCCCCACCTCCACTTCAACTCCCTGTCCACCCAACTTGCTGTGCTATCCTAGTTCCTCTCT
CTCTCTCTCTCTCAACTTGTGGAGTTCCATTTGCATTGTCTAAATTAGCTATCAAATGCCACTTTCTCTTCCAGAAGGGGT
GGAACTTCCTGCCCACTTGGCCCTACTTTCATGCTGGGATTTTGTCTGGCTTAAGTTTGCATGGGCCTTAAGTCTTAATTT
GGGTTTTATTGCTGTGAAGAGTCACCATGACCATGGCAACTCTTAAAAAGCAAGCATATAACTGGGGTTACCTTACAGC
TTCAGAGGTTTAGTCCATCATGGTGGGAAGCATGGAATCATGGGAGTAGATGTAGTGCTGGAGACCTTGATCCAAAGG
CAACCAGGAGGAGACTGGATGTGTTTTACACTGAGCATGGCTTGAGCATTTAAGACCTCCACAGTGACACACTTACTCC
AACAAGGCCACACCTCCTCCAACAAAGCCACACCTCCTCCAACAAGACCACACCCCTTCCAACAAGGCCACACCCCCT
CCACCAAAGCCACACCTCCTAATAGTGCCACTCTCTTTGGACAAGCATCCAAACACAGGAGTCTATGGGGGCCACACT
AATTTAAACTACCACAGCCTGCTATCATAACCACTGTGGGTTCATGTGTGTAGCATCCCTGTTGTGCCTCAGAACAGAA
CACTGTGTGCTTGCCACATTTACCACCTTTGGCTTTTATCATGTTTCTATACTCTGTCAGTGATCCCTGAGTCTCAGAGGG
AAGGGTGTTCTATATACATCCCATTTAGGACTGCACACTCCACAGTCTCATTCTCTACATGGGCTAGTCATGGGGAAAG
GCCATGTAGTTAAAAAAAAAAAAAAAAAAAAGATCCCAGGTATAATGAACGCTGTTTATTGTCAACCACACAGAAGTT
AGAAGCACAGCAAATGGGCCTCCAGCCATGTCTGTGATGCAATATTTAAACTACACTGATTGAAGTGGGGGGACCCAG
CCCATGATGGGTGGCACCATTCCCTACTCAGGGAAATCTTGAACTGTATAAGGATGAAGAAAGCTAGCTGAGCACATG
CGTGCACTACTCTCTGCTGACTTCAGATGGAATGTAACCTGCTGCTGCTGGCTCTTGCTGCCTTGATTTCCCTGCCAAGA
TGGGCAGGAAATAGAATTGTGGCCTAACCCCTTTCTCCCTTAAAGTGCTTTGTCCATGGTATTTGATCACAGGAACAGA
AAAGTAAACTAAGACATCCAGTAAGGGCAGAAAAGGGAGAGCAGGCAGACCTACAGTCTTGGAAAGTGAGGACCCAA
ATACTTTTTATGGGCCCACTCAACCTGAATTCCCCAAAACTGCCTAAGTATTTTGTTAACTGGACACAATCTGTAGTCAT
CTGAAAAAAACCCTCTTCCATCAGATTGGTCTGTAGGCAAATCTATGGGGCATTTTCTTAACTAGTGATTGACCCACTG
GGGATAGTGTCGTGTGTTGCAGGATACTTGATCACACTGTGAACCCCGAGATTGTGTGGTTTACTGGAAAAATCTGTTT
CTAGTTGTGGTGTGACTCAGCCTTAGTACACACCTTTAATCCCTCTGGCTGGAATGCAGACATGCCCTTAGTACACACCT
TTAATCCCTCTGGCTGGAATGCAGACATGCCCTTAGTACACACCTTTAATCCAAAACAATGAAGGTAAAGTTAGTTTGG
AGAAGGTAGCACCCATGTTTGAAAGTGATATCTTATTGAGTGGCAGACAAAGTGATGAATCAGAGAAAGATTTGACAG
AATAGGATCTGCCCAACTCTCACAAGAACAGAGAGAAAAGAGAGGCTACTTAAGAGAGAGCAATGCAGAGAGGAAGA
GGGGAGGAAGACAGTCCTTACTGGGACAGTTGTCCAGAGACAGGTTGCAGAGGGAAAACAAGCCAGACACAGGTGAA
GACAGAAGGAACCAGAGAATGAGAGGGAGCCCAAGGACCAGAACAGATTGCTGAAGTTAGTATGAGCCTGAGCAGAG
CAATTCAGGAGAAGCCTAGAAAAGCCAGATTGAGTCAGTCAGTGTAGAGAGGACTTTGAGCCAGAATAGCTGAGTTGA
ACCAGACAGCCAGAACTCAGAAAAAAAAACTAGGAAAGGGTGAGCTTGAAATTCAGCAGTCTCAGAGGCTGTAAACA
TTCTAGGCCTAGGTAAGATTGTACAGAGGCTAGAAGCTTCCAAGACTAGGCCTAGGTTAGCAGACAGAGGCAGTAAAC
CTCTGAGACAACAATTACATTAGGCCAATGAAAGGTACTTTTATAGCTATGCCTTGTAGGTGGCCCTGGCTTGTATTAA
AGCAAACCAGAGGGCAACTTTACTCCACGGCTTCTGTCTCAGTTCCTGCCTCCAGGAGTTCCCTAACTCCTGAGTTTCTA
CCACCGAGAGATCAAGTCCTGTAAGCCTCAGTTTCTTCCTGGTGTCTGCTTTAATTCTTGCTTCCAGCTTCCTATCTTCAG
TTTTGGCTCCGATTCCCCTCAGTGGAGTTCTAAGATGAAATTAACCCTTTCCGTCCCAAGTCAGTTTTACTCCGGGGTTT
TATCACAGCAAAGGACACAGGGAGACAAGGAGAACCGCCCAGGCTACCTTCTTGTTTGCTGTGCTTTTTCTGATCCTGA
GGTAACCTTTGCCTCCTCTGTGCCCTGTAGGGAGTGTGCCCACGGCTTGGAGCATGCTAGCTTCTGCTCTCCCACAGAG
CCGAATTCCAGACCTCACGTGTTCCCCTTGCAGTTGAGGCTGGTATTTAGGCCATGTTTTGAGATTTACTCATTTCTCTG
AGCCTCACCCACGTGTGTATGTGGGTATGCATGTCTGATGTGTGTGCATATGTACATGTGTGCATGGGTGCATGTATAC
ATATATGTGAGTGTGTCTAAAAGTGTGCATGTGTATGTGTGTGAGTGGGCAAGTGTGTGTGTGTCTGTGTTACACATTAT
TAAAAGCCTGTTGTTTTTCTTCTGTGTTTGATATTAGGGATCCTTTGCCAACTAGGAACCATGATGGGTAGAGAAAATTC



   

TATTTTTTCCCCCTTCACACTTATGAAAAGAAGCCTACTAAGCTTTGGCATCAGTAAGTCCCCAGCTGGTCTCTGGGACT
GGCCCACACCAGCCTTGCTTGTGCCCACGTTTTCTCTGGTCTAGCGCAGGACATCAGCCAACTCCTACTCTGCCTCTTTC
TTTTCCCCTCCTGTCCTTACCTCCTCTCCTCAGGTGATCTGTAAGGACAGCGCAGGCATGTATACTCCAACCCTAACGCC
GCCAGGGTCTCAAGTAACCTGGGCTGACCACTATGTAGCTAAGGTGAGCCTAAACCCCAGAGCCTCCCAAGTGCGGGT
GGTAGGTGACACCTACACGTCCCCTGCAGGGCAGCGGAGGAAGTCACCCCCCAGTGGTAAGGGATTGGGTAGAAAGG
AAGCCCAAACTTCTGCCACTCTTGGGTGTTTCCTTAGGTTCCCCACTTTTCTCTCTCTCTCTCAAAAAGAAAACAAAAAC
AAAGCACATCGGTTCCGTAACCCCCACTCTGCACTCGGAGCTGTACAGGAGCCATCTTCAGCTCTCTCCTGAACTTTGA
TCTCAGAGTCTCCCAAAAGTTTCTCTTCTGCAGATGTGGCATCTGGATTGCCCCTCCAACACAAATCTGCTCACTCTGGC
CTCGCTCACTGCCACCAAATAGCTTCAAGCTCTCTCTGCGGCTCTCCACCTAGGCTGGGAGGCCAAGTTCATCTTGCTG
GTACATCCTGCTCTGGAAGTATTGAGGGGGAGCAGGGGGCTGTGGGGCACCCTAGGGAATGAGGCGGTGGATACCAAT
AGGGAGTCAGGCAGGACCTGTTCCAAAGCCACACTTTTTTCACTTTGCAATTGGACGCCTGCAGTTACTGCCGTAGGCC
AGGAAGAGGCGCGCGTGGGGGCGGGGCCAGAGGGAGGAGTCGGCAAACCCGGAAGCGCTGAACGGGGCGTGGTGAG
CTGAGAAAAGGAGGGCGGGGCTGGGAGGACAAGGGCGGAGCCCGGCCTGGCTGAGCTCTGGTCACAGTGGCCCAGCG
CCTTGGACCTGGTGGAGGTAGCAGCGGCAGCGACAGTAAGTGCGGGTGCAGCGGCCCCCATGCTTGGCTGGGTCTTCC
CTTCCCGAGGCTGAGCCTGGCCTCTCCTCCACACTCTTCTCTGGTCCCGCGTGTGGGGACAGGTCGGCCCGAAAGATCC
AGAAGGCTTTGCGGGTCCGGATCGGATGCCACAGCTGCCTCTGCAGCGAGGACTTGTCTTAGCCTACTGCCAGGCTCGC
TCTTGGACCCCAGCCTGTGTCCACAGGAGCCATCGTGGCACACGGGCTGGCCAGACATGTTCTCAGTCCCCAGACTCCT
ACCCTTTCCAGCTCTGACTGGTCCTTACCCCAGGACCCCAGTCAGAGGCAGGGACAGCTTGGCCCCGGGAGGTTCTCCG
CCTCCTCTCCTTTCTTTGTCTTTCTCTATTCATCCAAAGCCACAGCTACCTTTTATAAAGAGTAATAAGGCGTTGCTCAGT
CCACTGCACCGCCCGTGACCTGGTTAGAGAAGATCCCTGGCAACTTCAGATGCTTGGTCAAGGCTGAGTAGTCCTTGAT
GAATAGACACAGTAGCTGAGAAGGGACTTCAGACCTGTGTGGGTCTGGGTGACCCACACTGAGCCGCTGAGCCGTGCG
CCCACCCTCCTAGCCTGAACTTCTGGAAATGGAACAGGTCCTTGCCAGTTCTCTGATGCTTCATGATTATCTTTCACACT
AAAAAAGAAAATACGTGTACATATGTGTGCCTTTGTGTGGGTATGTGCAGTTCTTTCAGGTGCCCACAAAAGCTACAGG
AGGGCATAGAATTCCCTGGAACAGGAGTTAAAAGTAGCTGAGCTACTTGACTAGGGTGCTGGGAACTGAACACGGGTC
ATTTGAAAGAACAGCAAGCGCTCTTCACTGCTGAAACATTTCTCTAGATTCTGTTTATATTTAAAAAACAAACAATAAT
TTAAAGCACGTTTGCATGGATGGCCCTGTCTAGGTCCTTGCATGGTCCTCTTTGGTCTTTGTGTGAATTAAGGCTGTAGA
GGGGTCTGCTCAGCTTGCTAGGACACTGTAGAACCTCTGGCCTGCCTGAGCCAGGGCTCCGCTGCAATAGTCAGGGATC
TGTTTATCCAGCAGTGCTGATGAGGGGCATTCCCCTTGTTTGTCTCTGCTCATAGCTTCTTGCTGCAGGAAGCCTTCAAG
AGGGAGGGCTATGGGGACTTGGAACCAGCAGATGGAGTCACATTCCCAGATTATCCCTGGGGGTTGGGGGAGGGAGAT
GAGGTTAGGGAAACCCCCCCCCCCCCCAGGGCATCCAGACAGCGTGACTGTATCATCCATGCCCCTGTGACCTAGGCA
AGTGGCTTGAACTTTCTGAGCCTCATATTCCTCCGGACCTAATACCCGGCTGTCATGGCTCACTCACTGGGTGTCGCTGG
CACTCTGAAGTCCTGGAGTGGTTTCTTTGTGAAATAGGGTCTCACTTAGTCCAGGTTAGCCCTTAAACTCGATATGTAGC
AGGGCTGACCTTGAATCCTGATCTTCCTGCCTTCACCTCCAGAGTGTTACTGGGTTGTAGATGTATGTGCACAGCCTGGC
CTAACTTGATTGAACAGCAAGCACACATTGTTCAAATTCAAAAGGCATAAAAAAAAAAAGACTTAACAAGGATGCTCC
CTCCCTGTCCCAGTCTCCCTTGAAAACACCCACTGTTGGAAGACCTCTGTGTACCTTCCAAGGTATGCTTGTTCCCACCC
AGGTTCCAATTTCTATGTAAATGCATTTAGCCCAGGCTTGTCCTTCTGCACTGCTTGCCTTAGTCTACACCTGCAATGGT
GTTCACACTGCCTAATGTGTTGGCTGTGTTGCCCTTACATAGTTGGAATGACCTTGGAAGTCACTACAGTTATCATAGCC
TGTTCTTCTAGTTTGATTTTTGTTTTTCTTCTTGCTCCCAAGACTGGAAGCTCTCCAGCCAGGCTTTGGGGACAGGGTAG
ACCCAGCATGGACGAGAGATGTCTTCTAGGATGCATCAGTCCCCAGCCTCCATGCTCGCTCGCTCATTCACCTGCTCTG
TGTCTCTCTCTCTGCCCACACAGTGGCCTTTGCCTCTGAGGACAATGTATACCACAGCTCCAATGCTGTCTACAGAGCCC
CGAGTAACCATCAAGAAGCTGACCAGGAAGCCCTGCTGGGGAAACTACTAGACTACCCAGCCCCGGGCCTGCAGAGGC
CAGAGGATCGCTTCAATGGTGCCTACATCATCTTCTTCTGCCTGGGAATTGGGGGCCTACTGCCCTGGAACTTCTTTGTC
ACTGCTAAGGAGTACTGGGCATATAAACTCCGAAACTGCTCCAGCCCAGCGTCCGGGGAGGACCCTGAGGACATGGAC
ATCCTGGTAAGGGCTGTTTCCCTCACAGGGGAGAGGGGAGCAGGCAGTCCAGAGCCAGGCCATCCTTGGGGTACTTGA
GGGAGGCCATTTGCATGCTGAGAATCTGTGTGTTGATGCAGAGTTTATGTGCGCACAATAATCCACTGGGTCCTAGAGC
TCCATTGTGTGGTACCCAGGCTCTGTCTCATGCCTCCTAAGGCTGGTGGGATGGAGATGGGCAGACCCAGTCCATACTT
TAGATTGCCTGCTGTTGTCCATGGGAGGAGGGTGGGCATGATGGTTCTCTACACTGTGTGTGGTGGTACATGTAAGAAC
ACAGACTCCTTGTCCCCAGCAATATGAAGGTGTGACCCTTACAGCATTAAGGCAGCTGTGAAGTTACAGAAAATTCCAA
AGAGCAGTAGCTAAGACTAGGGGAGGCCATTCTTCTGTCACATTCAACTTCAGGCAGGTGGGTTGCTTTGACACATGTA
GTTCTCGAGTCCAGGGTCACCTCACAGTCCAAGATGGCTCCTGAAGCTCCAGCCATTATATCTTTAGGAAGAGAGAAAG
GAGGGAATGCCTGTGGCATATCTTTAGGAAGAGAGAAAGGAGGGAATGCCTGTGGCTTGTAAGAACACTTCCTAGAAG
TTGTGCCTTCCTTGTGTTTACATCCTAGGGGTCCAAATTGAATCATGTGACTCTATCAGCTATAGAGAAGACTGGGGGCT
GTGGGCGGACAAAATAGTTGGGAACTGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCGTTTAAGACTTTATTG
TCCGCCCACAGAAAATGTAGTCTTTTTGTGTGTCCTAGCGCTTAAAAGCAAGACTTCACATATGTTAACATGCCCTGCA
CACATACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGACAGAGGCAGAAACAGAGAC
AGAAACAGAGAGACAAAGACAGAGAACTGTCCAATATAGTCATTAAGCATAGTTTTATAACATCCTTGCTATACTGGA
GGCCAGATAGCTAGGGGAGACAGAGTCTATCAGTCTGTTTACTGTGGTTGGGAGCAGAGTTCCACAGGCCAGGTAGGG
GATGATCGTTCTGAGGAACAGAAGACCACTCAGGCTCTTGGTTATGGCTGAAGGTTGAGAGGCTGTGTCTGGTGATGGC
TTTCTTGTTTGTGGCATCTTTCAGATAGCACGAGGCATCATGTGATGAGGGAAGATGGTGATGTGTGTGAGTCAGGTCC



   

CCTCTGTCTTCTTATAAAGCCACCAGAATTCAACTGGGGCTGGGGGATGGGGAGCGGGGTAAAGGCTCCACCCTGTGA
CTAACCACAATCCCCTCTAGATGTCATAGTTGGATTCAGTTTCCATCCTCTTAACCCATCCCAGTGGGGAGTGTATTTCT
ATCTAGGAAAGTTTGGGGGACACTCAGACCATATACCAACTATAACCCAGGGGCAGCAGAGCCCTAGGGACACACTCA
GGTTGCTGTGGTCTGGAGCAGGTGGGTTAGAAGGGTGAGCAGGAATCACCCCAGGAAGGAGGTACTGACTTCAGAGTC
CTCTGTTGTCTTCCCTTGCTCTGAGGATACAGATCATCCATAGGTCACCATGGCAACCCTCCCTCCATGGTGGCCATGGC
CATGGTGTGTCTATCAGCCCTAAGGAAAGGCACACCATCATCGGGGCCAAGGTGAAGGCCTAGTATGGGAGGTGGGCT
CAGGAGCCCTGCATGCACCGGGTGAAGGGATCTGTCCAGAGTGGTTCTGCAGTGGCGTGGGCCAGAGCTGCCTTATAA
GCACGTGTAAGCACAGAAGGCTGATACTGTTGAGCTATGCCTTCCTCCTCCCCAGTTCCCTCGGGGACAAGAAGGGATG
TGCTAGCAGACCCCAGCCCCAGAGGCGGCTCACTTCTCTTTCTTTGGAAGCCCCTCTGAGGCCTTGACCAGCTCTCCAG
ATTGTGACTTAGTTTTGTGTGGGGAAAGCCACGGGATGACCGATACCTGTGAGGGTCACTCCGGGGCCCCACCTCGCAC
GTGCCTGAATTGTTTACTTCCAGAACTACCCATGGTACCTAGCCCAGGGCTTCTGGTCAATTTAGCTGAAATCAGGGAC
ATTGGTTTCTAAGGTTCCACATGACTGCCACATGTCCCTCACCCCGCCCATATCGTCCTGATGTGTGGGAGGGGGCTGTT
TCTGCATGCCTGTGGATTCATAGGTGGTTCCAGGGAATGCATATGTGCACCTGAAGAGCCTCCGGGGGCAGACCCCCGT
GACTGGACACTGAGCACCACACTGCCCCTTTGCCCCATGTGGGACTGTGGAACCAGGAACAGCCTGAGAATGTGTTGG
AGAAAGGCCCTATTTCACCCCATCCTGGAGTCAGGACTTACTCATTCACATGGGTGGCTAATGGGCATGGTGAGCTTCA
GGAAGTTCCCCCTGAACATGGCCTTTGGACCCTGCATCCTCTCTGTATTCTTCATGTATAAACTGGCCATTCTGCCATCC
TAGCATGTCTGCGACAGTGAGGTCCATTCTTACATGTCACATGATAAGGCCCAGCACCACCATCCCAGGCATTGCGTAA
GCAGCCTCTCTGGCATCCTGTGGAACAAAGGACACAAGCCATCCAGCTTTCTGCAGGCCTCTGGGACTGACAGCACTTT
CTCCAGAACCTCTCTGCCCCATCTGTCCATCTGTCTGTCTCCCCAGGCCAGGGCTAGGCTGTATGTACACCTGTCCCACC
CGCCTCGGACCGTTGTCAGGCCTGCTTGCCAGAGAAGGCCCAGGCTGCTTGCAGCCCTTCCCAGCTGCAAGCACTTAGC
GATCCAGGCCCTGCTAGGATACTTTATTGCGATCCAGGCCCTGCTAGGATACTTTATTGCCGCTCTCAAGCACTGGCAG
GTGCAGGCGTAGTACCTGCCTGCTGCCCGCAGCTCCTGGCTCTTGGCATCAGAGATGAGAGACCTGTCACCCCTCGATT
CATGGGCCAGGCTGGGGGAACAGGCATGCTGCAGGGCTTTCTGCACTTGACGGGGCTGTTTTTCTTTGCCTCCTCATCT
GCGGCACCCGTTGCTTACCCATCTCCCCCCTGCTCTCTCCCCATCTTGCTGATGGCCCCGCTCTGCCCTGTGTCCTGAGG
GCCACGGAGAGAGGAGGGCAGACAGTCTGTTCCTCTTCAGCCTTCTCCAGCGTGTTACTAGGATGGAGGAATCTGGCCC
GATAGGAATGTTGACAGCCTTCCCCCATGTGTCACCTTGTCACCTTCAGGGCCATCTCCCATCCCTGGCTCATTTCCTTC
TGCCTTTTGGTGGGTCTGGAGATAGCTTAGAAGGCTTACTGCCTTCCCTGCCCTCTTCTCTTTGTTCTCAAGAATGAGAA
CCTCAGATTAAGCCAACGGGATGAGGATGGGAGGGGCATTCGCCCTGGACCAAACCCATCAGAGCACCAATAGACTAA
TTGCCATGAAAGGGTAGCTTGGGGTGCAGGGGTGGCAGGGAGTGATGTTATGTGGGTTCTGGTTTCCTAGACCCACCAG
ACAATCCAGGGTGACACAGACTTTCTCTTACAGCCCGGAAAGATCTGAGTAACCTCTTATGGAGACAGAAAGCCTCTG
AAAGGTCAAGCATTCTGCCCAAGATCACACAGCAAGGCAGGGCTGGAGAGAATGGCAATGGGAAATGCGGGTGGGTG
GATGATCACAGACTGGATGCTCCCTGAGAGTGCTGTGTAGGAGGCTGCTGTGGGCTGTGACCAGGCTGCCTTCTCAGCT
TGACTTTGAAGCCCAAGGGACCTGAGCCCTGCCCTTGGGCTCCACCCCTGACACCAGGCTGTCAGTGTCCTTTATTAGC
ATCCTTATTGCTGTGGCTGAGACTCTGTGTGTGTGTGTGTGTGTCTGTGTATGTCTATGTGTGTATTTGTGACTGTGTGGG
TGAATATATGTGTGTATGTGTGTGTGTCTGACTGTGTGTATATATGTATGTATGTGTGTGTATGTGTGTGTGACTGTGTG
TGTATGTGTCTGTGTGTATCTGATTGTGTGTGTGTATGTTTGTGACAGTATGTGTGTCTGACTGTGTGTATATGTGTCTGT
GTGTATCTGATTGTGTGTGTGTATGTATGTGACAGTATGTGTCTGACTGTGTGTGTATGTGTCTGTGTGAATCTGATTGT
GTGTATGTATGTGTGTATGTGACAGTATGTATGTCTGACTGTGTGTGTATGTGTCTGTGTGTATCTGATTGTGTGTGTGT
GTGTGTGTGTATGTGTGTATGTGACAGTATGTGTGTCTGACTGTGTGTGTATGTGTCTGTGTGAATCTGATTGTGTGTAT
GTATGTGTGTATGTGACAGTATGTATGTCTGACTGTGTGTGTATGTGTCTGTGTGTATCTGATTGTGTGTGTGTATGTGT
ATATGTGACAGTATGTGTGTCTCTCTGTGTGTAACTGTGTGTCTGACTGTATGGGTATGGGTGTGTGTGACATGGTGGGT
GATCCTTCCTGCTGGGAGGACTCCTCCCTGCTCTCAGCCCCTGCTGCAGTCTAGATGGACTCTCCTAGGCCAAGAACAG
CAAAATCAGTCCCCACTGCCCCAGATGGGAGAACAAGAACTCAGTCCTGTGGGTTCCCTGAGAGCCTCCAGACTCTCTG
GGTCACAGGTTTGCCTCTGTGCCCTCAGAGCCCCCGGGCTTCTCCATCAAGGTCTCCCCATGAAGCCTAGCGTGTCGAG
CCAAGCTTGAGTGAGCATGGCCCAGCCTCCCTAGACAGTAAGGGATGTAGGATCCAGATGACCAGGAGCATCGCCTTC
T:CTC:TGCACTGCCAGCCCTCAGCAAGTACAGTGGGAAGCATCTGGTTGGTGCTGGGCATATGGTAATATGTCACAGGG
ATGTCTGGCCTGGGTTATCATGTGGTCTAAGAGGAAAGTTTATCCTGAGCTAAGGGAGGGAAACAGATCTGGGATCAC
TGTGGCCCGCCCGCCTTTCAGATGGGTTGGTATAGATGTTAAATGAGTCTTCTCCCTAGGGAAGGACAAGTTTACCTGG
TTCAGCGGGTGGGGGAGTCCCGTTCCAGTATTTACAACCTACTGGTCCTGCTCCAACTGCCTAGCTTCAGGACAGTACC
ACTCGAGAACTGCCCATATAATTAAGAACAGACATGGGCCGGGCGTGGTGGCACACGCCTTTAATCCCAGCACTTGGG
AGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCTAAGGCTATACA
GAGAAACCCTGTCTTGGGAAAAAAAAAAAAAAAAGAGCAGACACTCCATGCCAGGGTTAAAAGGAACCAGGGTGAAC
TGACTTCAGAAAGAGGAACTGGAGAACGGGTTGGCAGAGGGCTTGTTGGAGATCTGCTGACTGTTACTGAGTCCCCAC
CATGAAGCCTGCACCCACCCACGCTATAACTTACCAACCATCATCCATAGAATTAGACGGATTAGTGTTTTGTCCCCTA
TTTACAGATGGGAAAACTGAGGTTCGAGGCCACCAAGGTCATCTACTAGCAAGTGACAGAACTGAGATTTAGACCAAG
CTGGAGCCCCTGCCTTATTCACCATGTCCTGACTGTCCCTGTTCCACCACAGTGGAGTCACCAGGGAGTTGCTACAAAC
TACCCACCCATCCAGTTCTGACTCACTTGGGCGCACACATGTGGGCATGCAACTTTGTAGCCAGGGAAGAACCAAGATC
AAAGTCAAACCGCACTTAGTGGAACAGAAAGCAGTTATCGTTAAATGGGCTGTGGAGGGAGGGAATCTCCTCAAAGAA
CTCCTTCCAGTGTAAGTCAAGTTGGCAAACCTGGCGGTGAGTGGCAAACCTCTTTCCTACTTGGAGAACTCGATCCACC



   

CTACCCGGACGTCCAAAGAAGGACCTCTGCTATAGTAGAGAGCCTGGGAGTCTTGACCCATAGCAGGGGAGCTGGGGC
CAGGGCTGAGTACCAGGGCTGGAAACTGGAGGCTGGGGGTCAGGGAGGCTTGGCTAGTGTAAGTGCATTGAGCTTAGT
TGATTCTTCAGTGTATCAATCAGCATTGTCTCTAAACTACATGCCAGCCAGAGATGGTCTTAACCCTGTCTCAGAGGCA
CTCATCATGGGTGGGACTGGGGAGCCTACTAAGTGTGGCTAGGAAGAGGGCTACCTACTCCTCTCCCTGTTTCCAGGGC
TTAAGGACAGAACCAGTGGGGCTAAGGGGGCCTCAGGATAGTGGTTGTCCGAGGGGAACAAAGCAAGATCATAGGAA
GATCATAGGATGCCCTGAGAAAGGAAGGGTCCCCCTGGCTTCTTGCTTTCTCCCCTTTGTGAAGAAGGGAAAAGAGTTT
GGAATCATTTATATCACTGGTTCTCTGTACGTGGGAGAAAGTAAGACCCGTGCTGCCCCCTGGGGCCCTAGGGCAGCTG
GGAGAGCCCAGTCACATCACTGTGACATCTGCTGTGTGACAAGGATGTGATGTGCTCTGTGGCCCTCGGTCTCTGAGCC
CGTGGCATGTCCATGGTGCTCTGAAACCATGAGGAAGAAGGCCTGACATTTTTACCACGTGTTCCTGAGGCCTTCCCTA
AAGCAGGCCACAGCAGCAGCCTTTCCTGAGCCTCTTCCCAGGGGCACCGAGTCGGCCACTTAGCAGGCACCCTGCAGC
AGGCAGAGCCTTCGTAAGCATGATCTCCTGGGCCTTTCTTTGTCACTGGCCTGTAACAGTTCTGCAGAGAGCATCACCC
ATACTGAGCAGGCGCAGGAACTTACTCCCAGGAACACATCCGTGACAGCTGGGGCTAAGCCGAGGACCCTGTATGTCA
TGTGCACTTTTAACTCCCCTGCCCTCGTGTTGAATCTAGAGTCGACCTGCAGGCATGCAAGCTTGATAGGTGNNNNNNN
NNNNNNNNNNNNNNNGCACCATGTGTGGTTCACACCATCTGTAGTCCAATCTAGCAGATCCAATGCCCTCTTTGGGCCT
CTGTGGATGCATGGGCTTTCTTTTTTCAATATAAATCCTTTTTTTAAAAATTTTAAGGAGAAAAAAAGGGAGGCCAGAG
GAGAGGGCCCCCAGAAAAATGGGTACATTGTTAAAGTATCTTAGGGGTTTTTACCGCTGTGAACAGGATAACCATGCA
TGACCAAGGCAACTTTTATAAAGGCAAACATTTAATTGGGGCTGGCTTACAGGTTCAGAGGTTCAGTCCACTATCATCA
TGGCAGGAAGCATGGCAGCATCCAGGCAGGCATGGTGAGGAAGGAGCTGAGAGTTCTACATCTTGTTCAGAAGGCAAA
CAGGAGAAGACTGACTTCCAGGCAGCTGGGAGAAAGAACTTAAATCTCACGCCCACAGTGACACACTTACTACAACAA
GGCCACACCTACTCTCACAAGGCCACACCTACTCCAACAAGGCCACACCTACTCCAACAAGGCCAAACCTTCCAATAG
TGCCACTCCCTGGGCCAAACATATACAAACCACCACAGTAAGAAAGGCAGGTGGCAAACAGAAAATAGGGTAAGATG
GAACTCTGGCCTGAATCCATTCCATTGCTTCCTAGCCAGTCACAGGCTGTGGCCTATAATGTAAACGCCTCCTGTCATTG
TAAGGAGTGAGGACCATGTGTCCTCTTCTCACAGTTGGCGTGGGTATGTGTGAGGAACCTGCTGGTGGCTGCTCAGATG
AACAGGGCTGCAGCCCACATTCGTGTTAGGTAGGGTACCTGTTGAATACTTAGCTCCTAGCCCTATCCTTCAGACTCGC
CTCCCAAGGTGCAGATGTGGCCAGCTGTCAGGGGGACCAGAGCTGCAAGATGACTGTTCCCAGTATAGAGACACGACT
GTCCTAGAGAGAGACAGATTTCTTGACATAGATTTCTTCTCAAATGGAAGAGGGATAGTCTGTTGGGTCATGAACTTTT
TAAAAAATCAAATCCTAGCTATCCCTCACCCTTCACACACTCCAAAGAGAACTAAGGCACCTGCCTGAGCCCGGCCACT
TCTCAAAAGGAGATAGCAGTGGTCAGGAGGCTGCTAGGGACTCTAGATATTGGCCATAGAGTTCGGGTAGGTGGCCAT
CAGGCGTAAGGGTCAGCTGCCCCACTCCATGCCAGCTACCCATTGCTCGGCCTGCGTGGATGGCTGCTGTAAGCCATTT
GTGAAAACCCAGAACCAAAACTGAGTCATTTTGTAAGTTCCCCTGTCTACCCTCTGTCACTAACCACAGTCCAGCCAGC
ATGGTTCCCAGTGTCTAACACCTGTGATGCCCCTCCCCCACTGTGATGCCCCTCCCCCACCTGTGACGCCCCTCCCCCTT
TTGTTCTGCTTCCTGTGAAGCTGTCAGTCACGAATTCCAGAATTCCACCAGGGCGAGATTCAANNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCTAAGGAGCGAAGACTCAATGTGGGTGGAATTCTCAGTTCATG
TTGACCTTGGGCTATCTTCATAGCCCAAGATAGCCCAAGGGGTCAAGGTTTCCAGGGCTGAGGGAACCATTTGATTGGG
CCTCCCCATCCTTAGGGACCTATGGTGACATATGGCTGGCTGCAGTTTTTTGAGGCTTTCCCATCTCTCCTCTGGACCCC
TCCCCAGCCCCCTCAACCCCACTTGGAAGTGGCACAGCCACCAAGCATGTCCCAGTCCCATGTCCCCTCCATGGGACCT
CAGGAGCACAGGAAGCCACTGTCTTCCCTCTGTTTACCTCTCAACTTGTCCAGATGGGAGTGGGCTGTTCCAGGATGAG
GGTGCATCCTTAACACCCCAGGCCGTGGAACCAGACAGCTGAARGCAGGAGCCTGCATGGCCAATCGTTCTTGGCTGC
AGCCCGCTCACTGCTGCTAATTTCATGGCCCTGTGATCCARGTAACGCTCTGCCGCCCTGAGCTACCATCCCCGGGCTG
GAATCACTTTCCTTACCCTGCAGGAGCCCAGCTGCCTCCTCCACTGCAGACCTGAGGTGGGGGGGGCAACGCAGAACT
GTTTGGTGACAGTAGTTTCAGATTCCGAGGCCGCTGAGGCTCGTGACTAATGTACTCTGCTTATATCAAAGGGCCCAAA
TGGCATTCCGAGGAGAGAATTTTACCCAAGGCCTGCCAGAGATAAACAGGCTCATTTCAGGGCCTCCCTGCCCAGAGA
AACCTTCTTACCTGGACCCTGAGCCCAGAATCAGATTCTTCCAGAAGAGCAGCTTTAGCACGGGGCCTCTCAGCGAGGT
GGCTGGAGGAAGTTCTCTGCTGGAAAATGGCCTCACATCTGGCCGGCTGGCTCCGCTAGGCTTTTGAATTCCATTTGAA
GAGTGGTCCTCTGGTTCCTGGCTTTCACACCGGAGGACAGCAGATGAAAATGGCTCTCCTTATCACACTGCCAGTGAAG
CACGTACCCCCTGCCCTGGCTAGGAGTGGCCTGTGCACACTCATGGGCCACTGGGAGACTGCTGGTACCAGCTACTCCT
CAACCAGGCTCTGTCCATAGTTGGGGGTCTGTCACTTACCTACCTTGGAGGTTTAGGGGGTGCTGACGCCATCGGGAAG
AAGGTTGGAAATCTGCCCACTGCTGTTCACCATGCTACCCTCAATCCAGCATGGTTTTGTGGTGCCGGGCACAGAGTGT
AGGGTCTCACATATGCCAGGCAAGCACTCGGCCACCGAGCCACACTCCAGCCCATCTGTCCTCTTGAAAGTAATCTCTG
CTTGACCACTCACCACTTCCATCTATCCCCTGGGGCCAATAGAGGCAAGAGTTTTCTTTTTAACACTGTGTAGAGCTCTT
AGCCTGTGTAAATACCCATTGTACGAGGAGAGACAGTGCCTACATTCCTGGTCACCCCACAGACAAAGAGGAGAGGTA
TCAAGCCCCAACATTTGCTGCCTTGGGGCAGAAGAATATGACAGTCCCTATAGGAAGAGTGTGACTTGCATAGATCGTC
TGCAAGAGCCTCTTGAAAGACTTGTCTTGTAAGGGTCCATAATTCGCCAAAGAATGATACCCCATGATTCGCCAAAGAA
TGATACCCCTGACTAAAAATAGTATGTAACCGTAAAGAGTGTTTTAGAATGCTGCAGAAGTCTAGCATGTTGGGGTCTC
CCATTACCAAGACAGAGAGACAACCAAGTGAGCTTGCAGGCCTGATTTAAAGCACATTAGGGAATTCTGGGGTAGGTG
ATCTCTATGTTAATCTGTTGGGTCCCAGTCTATGGACATTCCATTACCAGGATGTGGGGGCTGGAAACTTGCTAGGGAA
GTCTGGAAACTGTGGCTGAGGAAGTAGCTGAGGAAGTCTGGGGATGGCTGCTGACCCATTGTCCTTGCCTCAGGCCAG
GTGGTGGGCAGCTTTTGAGACCTGAGCTGCTTGCCTGGACTTGCCCAGTTCTTGGAGTCAGAGAGTTAGGCCTAGTCTC
CTTAACTGCCCATTTGAAGCCTGTTATGAAGTCAGCCTAGCCTTCTCAGTCTTGTCACTGAGGCAGGTGACACACTGTG



   

GCCATGATAGAGTAGAGGCTTGTGCAACTTTTGGGGGTTACAGGGTAAGATGGCAGGTGTCCCCCAGAAGTCCCATGT
GGGAAGGTCCTACCGCCACTATCAGGTGTGCATCTCTGAAATGTACCCGCCATGCGTGGGTAAGTATAAACCTCAGAG
GACAATCCTGGATGTCAGCCTCCTTGCCCTCCATCTTGTTTGAGCCGCTGTCTCTTTGTTGTTTGTCTCTGACTATGCCAG
GCTAGCTGGCCCATGAGAATTCTGACTCTGTCTCCCATCTCCCTACCTGAGCCTTAGGATTACAGATGTGTGCTTCAGAC
CCAGTTTTACCTAGGTTCTCCGTTGTACCTTGGGTTTTGTTTTTGTTTGTTTTGTGTTTTTTTTTCCCTAGAGTTATCTGAG
GATAACTCAATTGAGAAAACGCCTCCCTCAGATCACCTCATAAGCAAGCTTGTGGGACATTTTTCTTAGTGATTGATGT
GGCAAGGCCCAGCCCACTGGAGTCAGTGTGACCCCTGGGTAGGTGGTCCTGGGTGGTATAAGAAAGCAGCCTGAGCAA
GCCATGGGGAGGAGCAAGCCACCCCAATGCCCTCAGTGGCAGAGTATGACCTGGGCATTGAAAGATGAATAAGCCCTT
TCCTCCTCTGCGTGATGGTGATGGGGTGTGTCTCAGAGCAACAGTAACCCTAACTGAGACATGAGGATTTACCCACTGG
GCCAGCTCCCTCATCCCAGCCTTGGGCTTTTAATTTGTAAAAATGGGGCCTATCCCAGGCCTGCCTGCGCTGATGGATTG
CCCTAAGAACCAAGGGCTGGGTGGGAGCTGCACTGTTCCGCTGTTCTTCATAGCTGTCATGAGCCCACTCTAGTCACCA
TGGGTGTTAAGGTAGCCTTTGGTGTCATCCCTTCCACAGACTGCTACCCAGCCCTTCCTGAGCCAGGCAACCCAAGGAG
ATAACGGTGGGTGTGGGTCTCACTTCACACTGGCTTTGGGTACTCGGTGAGGGACTGATACCCCCTCTGACATTAGCAC
CCTAGGAGCCTGGCTGTCTGGAATCCTGGAATGTCTGGTGCCCCCACTAGGTTGGCTCCCAAAGGGAACGTGGAGAGG
TGACATCACCTCACGCCGAGTGTCCTCTGCACATCACCCACTTCCCGTGTCTCTGGACAAACTACCCTCCCCCTCGTCTT
TCCAGCTGCCACCCAGACTGGTCCTACTGGAGGTCCCTGGTCACCCTTCCTTCTGTGTCCACTATATGGTGTCTCTTGTG
ACACAGTGATATGCTTCCGAAGACCCCCCCCCCAAAAGCAGTCAGGCATGGAGGCACTTCTGCACATGAGCATATGCA
CTGGGCTGCACTGCACATAGCAGTGAGATACCAGGAAAGGGATGAGTTAAAAGAGAAGGTGCTGTTGGCACGGACGG
TGGCTGCCCAGCCATG 
 
Selection Cassette: 
 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTC
GAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
GGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGT
TACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCT
TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGG
CTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCT
ACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCAC
ATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTG
TGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCG
CCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGA
TGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTT
AATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA
GTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCG
TGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCG
GATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG
CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGC
TGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATA
TTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAA
CGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTA
ATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACA
CCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTC
CATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAG
TCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTG
GATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAAC
GATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAG
CAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACG
AGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAG
GTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGC
AACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA



   

AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG
AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGC
ACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGC
CGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTG
CAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAA
GTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAAC
ATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGC
TCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATG
CCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCG
CTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTT
TACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTC
TAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGA
CCCTGGAAGGTGCCACCTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATT
CTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCG
GTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGC
GCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCT
CGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCC
CCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAG
TCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTC
CTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGG
GCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTC
ATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGC
GACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCA
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGG
GTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGAT
CGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCG
GCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGT
CGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCC
CTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCG
CAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGAT
CTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG
ACCCTGGAAGGTGCCAC:TCCCAC:TGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATT
CTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCG
GTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATT
TAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
GTGAACCCCGAGATTGTGTGGTTTACTGGAAAAATCTGTTTCTAGTTGTGGTGTGACTCAGCCTTAGTACACACCTTTAA
TCCCTCTGGCTGGAATGCAGACATGCCCTTAGTACACACCTTTAATCCCTCTGGCTGGAATGCAGACATGCCCTTAGTA
CACACCTTTAATCCAAAACAATGAAGGTAAAGTTAGTTTGGAGAAGGTAGCACCCATGTTTGAAAGTGATATCTTATTG
AGTGGCAGACAAAGTGATGAATCAGAGAAAGATTTGACAGAATAGGATCTGCCCAACTCTCACAAGAACAGAGAGAA
AAGAGAGGCTACTTAAGAGAGAGCAATGCAGAGAGGAAGAGGGGAGGAAGACAGTCCTTACTGGGACAGTTGTCCAG
AGACAGGTTGCAGAGGGAAAACAAGCCAGACACAGGTGAAGACAGAAGGAACCAGAGAATGAGAGGGAGCCCAAGG
ACCAGAACAGATTGCTGAAGTTAGTATGAGCCTGAGCAGAGCAATTCAGGAGAAGCCTAGAAAAGCCAGATTGAGTCA
GTCAGTGTAGAGAGGACTTTGAGCCAGAATAGCTGAGTTGAACCAGACAGCCAGAACTCAGAAAAAAAAACTAGGAA
AGGGTGAGCTTGAAATTCAGCAGTCTCAGAGGCTGTAAACATTCTAGGCCTAGGTAAGATTGTACAGAGGCTAGAAGC
TTCCAAGACTAGGCCTAGGTTAGCAGACAGAGGCAGTAAACCTCTGAGACAACAATTACATTAGGCCAATGAAAGGTA
CTTTTATAGCTATGCCTTGTAGGTGGCCCTGGCTTGTATTAAAGCAAACCAGAGGGCAACTTTACTCCACGGCTTCTGTC



   

TCAGTTCCTGCCTCCAGGAGTTCCCTAACTCCTGAGTTTCTACCACCGAGAGATCAAGTCCTGTAAGCCTCAGTTTCTTC
CTGGTGTCTGCTTTAATTCTTGCTTCCAGCTTCCTATCTTCAGTTTTGGCTCCGATTCCCCTCAGTGGAGTTCTAAGATGA
AATTAACCCTTTCCGTCCCAAGTCAGTTTTACTCCGGGGTTTTATCACAGCAAAGGACACAGGGAGACAAGGAGAACC
GCCCAGGCTACCTTCTTGTTTGCTGTGCTTTTTCTGATCCTGAGGTAACCTTTGCCTCCTCTGTGCCCTGTAGGGAGTGTG
CCCACGGCTTGGAGCATGCTAGCTTCTGCTCTCCCACAGAGCCGAATTCCAGACCTCACGTGTTCCCCTTGCAGTTGAG
GCTGGTATTTAGGCCATGTTTTGAGATTTACTCATTTCTCTGAGCCTCACCCACGTGTGTATGTGGGTATGCATGTCTGA
TGTGTGTGCATATGTACATGTGTGCATGGGTGCATGTATACATATATGTGAGTGTGTCTAAAAGTGTGCATGTGTATGT
GTGTGAGTGGGCAAGTGTGTGTGTGTCTGTGTTACACATTATTAAAAGCCTGTTGTTTTTCTTCTGTGTTTGATATTAGG
GATCCTTTGCCAACTAGGAACCATGATGGGTAGAGAAAATTCTATTTTTTCCCCCTTCACACTTATGAAAAGAAGCCTA
CTAAGCTTTGGCATCAGTAAGTCCCCAGCTGGTCTCTGGGACTGGCCCACACCAGCCTTGCTTGTGCCCACGTTTTCTCT
GGTCTAGCGCAGGACATCAGCCAACTCCTACTCTGCCTCTTTCTTTTCCCCTCCTGTCCTTACCTCCTCTCCTCAGGTGAT
CTGTAAGGACAGCGCAGGCATGTATACTCCAACCCTAACGCCGCCAGGGTCTCAAGTAACCTGGGCTGACCACTATGT
AGCTAAGGTGAGCCTAAACCCCAGAGCCTCCCAAGTGCGGGTGGTAGGTGACACCTACACGTCCCCTGCAGGGCAGCG
GAGGAAGTCACCCCCCAGTGGTAAGGGATTGGGTAGAAAGGAAGCCCAAACTTCTGCCACTCTTGGGTGTTTCCTTAG
GTTCCCCACTTTTCTCTCTCTCTCTCAAAAAGAAAACAAAAACAAAGCACATCGGTTCCGTAACCCCCACTCTGCACTC
GGAGCTGTACAGGAGCCATCTTCAGCTCTCTCCTGAACTTTGATCTCAGAGTCTCCCAAAAGTTTCTCTTCTGCAGATGT
GGCATCTGGATTGCCCCTCCAACACAAATCTGCTCACTCTGGCCTCGCTCACTGCCACCAAATAGCTTCAAGCTCTCTCT
GCGGCTCTCCACCTAGGCTGGGAGGCCAAGTTCATCTTGCTGGTACATCCTGCTCTGGAAGTATTGAGGGGGAGCAGGG
GGCTGTGGGGCACCCTAGGGAATGAGGCGGTGGATACCAATAGGGAGTCAGGCAGGACCTGTTCCAAAGCCACACTTT
TTTCACTTTGCAATTGGACGCCTGCAGTTACTGCCGTAGGCCAGGAAGAGGCGCGCGTGGGGGCGGGGCCAGAGGGAG
GAGTCGGCAAACCCGGAAGCGCTGAACGGGGCGTGGTGAGCTGAGAAAAGGAGGGCGGGGCTGGGAGGACAAGGGC
GGAGCCCGGCCTGGCTGAGCTCTGGTCACAGTGGCCCAGCGCCTTGGACCTCGCTCTAGAGGCCATAGCGGCCATTTAA
ATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTA
ACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTT
GGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAA
TGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCT
TTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAA
GGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAAC
AAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTG
TTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCA
TGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCC
CCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGA
ATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACT
GTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCA
ATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA
AGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGC
CAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGC
TGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCT
GCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAG
GCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCG
CCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAA
CGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGG
CACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGG
CAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATG
GTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGT
ACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATC
GTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACC
CGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAAT
CTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTA
CGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGA
GACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCG
TTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACG
GCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTT
TGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCA
AACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGG
TAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACC
GCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCG
GGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCC
CGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTT



   

TCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGAT
AACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTAC
CAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG
CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTT
GATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGG
GTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGC
CATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGG
CCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCG
CCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTG
GAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCC
CGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGG
CTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCC
CGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGC
CACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGT
GCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTG
CATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAA
GCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAG
GCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGC
CGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATA
TTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCAT
CGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTT
CTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACCTCCCACTGTCCTTTCC
TAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGC
AAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAAC
CAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTT
AGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCA
ACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGC
TCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAAT
GGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGG
GTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTC
TGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCA
GCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGC
CGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCA
AGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTG
GACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCG
GCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGT
CGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGC
CGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCC
GACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCG
CAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCT
AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCA
GCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCT
ATAGAGGCAGTCCAGAGCCAGGCCATCCTTGGGGTACTTGAGGGAGGCCATTTGCATGCTGAGAATCTGTGTGTTGATG
CAGAGTTTATGTGCGCACAATAATCCACTGGGTCCTAGAGCTCCATTGTGTGGTACCCAGGCTCTGTCTCATGCCTCCTA
AGGCTGGTGGGATGGAGATGGGCAGACCCAGTCCATACTTTAGATTGCCTGCTGTTGTCCATGGGAGGAGGGTGGGCA
TGATGGTTCTCTACACTGTGTGTGGTGGTACATGTAAGAACACAGACTCCTTGTCCCCAGCAATATGAAGGTGTGACCC
TTACAGCATTAAGGCAGCTGTGAAGTTACAGAAAATTCCAAAGAGCAGTAGCTAAGACTAGGGGAGGCCATTCTTCTG
TCACATTCAACTTCAGGCAGGTGGGTTGCTTTGACACATGTAGTTCTCGAGTCCAGGGTCACCTCACAGTCCAAGATGG
CTCCTGAAGCTCCAGCCATTATATCTTTAGGAAGAGAGAAAGGAGGGAATGCCTGTGGCATATCTTTAGGAAGAGAGA
AAGGAGGGAATGCCTGTGGCTTGTAAGAACACTTCCTAGAAGTTGTGCCTTCCTTGTGTTTACATCCTAGGGGTCCAAA
TTGAATCATGTGACTCTATCAGCTATAGAGAAGACTGGGGGCTGTGGGCGGACAAAATAGTTGGGAACTGGNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNTTCGTTTAAGACTTTATTGTCCGCCCACAGAAAATGTAGTCTTTTTGTGTGTCCTA
GCGCTTAAAAGCAAGACTTCACATATGTTAACATGCCCTGCACACATACACAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGACAGAGGCAGAAACAGAGACAGAAACAGAGAGACAAAGACAGAGAACTGTCCAATA
TAGTCATTAAGCATAGTTTTATAACATCCTTGCTATACTGGAGGCCAGATAGCTAGGGGAGACAGAGTCTATCAGTCTG
TTTACTGTGGTTGGGAGCAGAGTTCCACAGGCCAGGTAGGGGATGATCGTTCTGAGGAACAGAAGACCACTCAGGCTC
TTGGTTATGGCTGAAGGTTGAGAGGCTGTGTCTGGTGATGGCTTTCTTGTTTGTGGCATCTTTCAGATAGCACGAGGCAT



   

CATGTGATGAGGGAAGATGGTGATGTGTGTGAGTCAGGTCCCCTCTGTCTTCTTATAAAGCCACCAGAATTCAACTGGG
GCTGGGGGATGGGGAGCGGGGTAAAGGCTCCACCCTGTGACTAACCACAATCCCCTCTAGATGTCATAGTTGGATTCA
GTTTCCATCCTCTTAACCCATCCCAGTGGGGAGTGTATTTCTATCTAGGAAAGTTTGGGGGACACTCAGACCATATACC
AACTATAACCCAGGGGCAGCAGAGCCCTAGGGACACACTCAGGTTGCTGTGGTCTGGAGCAGGTGGGTTAGAAGGGTG
AGCAGGAATCACCCCAGGAAGGAGGTACTGACTTCAGAGTCCTCTGTTGTCTTCCCTTGCTCTGAGGATACAGATCATC
CATAGGTCACCATGGCAACCCTCCCTCCATGGTGGCCATGGCCATGGTGTGTCTATCAGCCCTAAGGAAAGGCACACCA
TCATCGGGGCCAAGGTGAAGGCCTAGTATGGGAGGTGGGCTCAGGAGCCCTGCATGCACCGGGTGAAGGGATCTGTCC
AGAGTGGTTCTGCAGTGGCGTGGGCCAGAGCTGCCTTATAAGCACGTGTAAGCACAGAAGGCTGATACTGTTGAGCTA
TGCCTTCCTCCTCCCCAGTTCCCTCGGGGACAAGAAGGGATGTGCTAGCAGACCCCAGCCCCAGAGGCGGCTCACTTCT
CTTTCTTTGGAAGCCCCTCTGAGGCCTTGACCAGCTCTCCAGATTGTGACTTAGTTTTGTGTGGGGAAAGCCACGGGAT
GACCGATACCTGTGAGGGTCACTCCGGGGCCCCACCTCGCACGTGCCTGAATTGTTTACTTCCAGAACTACCCATGGTA
CCTAGCCCAGGGCTTCTGGTCAATTTAGCTGAAATCAGGGACATTGGTTTCTAAGGTTCCACATGACTGCCACATGTCC
CTCACCCCGCCCATATCGTCCTGATGTGTGGGAGGGGGCTGTTTCTGCATGCCTGTGGATTCATAGGTGGTTCCAGGGA
ATGCATATGTGCACCTGAAGAGCCTCCGGGGGCAGACCCCCGTGACTGGACACTGAGCACCACACTGCCCCTTTGCCCC
ATGTGGGACTGTGGAACCAGGAACAGCCTGAGAATGTGTTGGAGAAAGGCCCTATTTCACCCCATCCTGGAGTCAGGA
CTTACTCATTCACATGGGTGGCTAATGGGCATGGTGAGCTTCAGGAAGTTCCCCCTGAACATGGCCTTTGGACCCTGCA
TCCTCTCTGTATTCTTCATGTATAAACTGGCCATTCTGCCATCCTAGCATGTCTGCGACAGTGAGGTCCATTCTTACATG
TCACATGATAAGGCCCAGCACCACCATCCCAGGCATTGCGTAAGCAGCCTCTCTGGCATCCTGTGGAACAAAGGACAC
AAGCCATCCAGCTTTCTGCAGGCCTCTGGGACTGACAGCACTTTCTCCAGAACCTCTCTGCCCCATCTGTCCATCTGTCT
GTCTCCCCAGGCCAGGGCTAGGCTGTATGTACACCTGTCCCACCCGCCTCGGACCGTTGTCAGGCCTGCTTGCCAGAGA
AGGCCCAGGCTGCTTGCAGCCCTTCCCAGCTGCAAGCACTTAGCGATCCAGGCCCTGCTAGGATACTTTATTGCGATCC
AGGCCCTGCTAGGATACTTTATTGCCGCTCTCAAGCACTGGCAGGTGCAGGCGTAGTACCTGCCTGCTGCCCGCAGCTC
CTGGCTCTTGGCATCAGAGATGAGAGACCTGTCACCCCTCGATTCATGGGCCAGGCTGGGGGAACAGGCATGCTGCAG
GGCTTTCTGCACTTGACGGGGCTGTTTTTCTTTGCCTCCTCATCTGCGGCACCCGTTGCTTACCCATCTCCCCCCTGCTCT
CTCCCCATCTTGCTGATGGCCCCGCTCTGCCCTGTGTCCTGAGGGCCACGGAGAGAGGAGGGCAGACAGTCTGTTCCTC
TTCAGCCTTCTCCAGCGTGTTACTAGGATGGAGGAATCTGGCCCGATAGGAATGTTGACAGCCTTCCCCCATGTGTCAC
CTTGTCACCTTCAGGGCCATCTCCCATCCCTGGCTCATTTCCTTCTGCCTTTTGGTGGGTCTGGAGATAGCTTAGAAGGC
TTACTGCCTTCCCTGCCCTCTTCTCTTTGTTCTCAAGAATGAGAACCTCAGATTAAGCCAACGGGATGAGGATGGGAGG
GGCATTCGCCCTGGACCAAACCCATCAGAGCACCAATAGACTAATTGCCATGAAAGGGTAGCTTGGGGTGCAGGGGTG
GCAGGGAGTGATGTTATGTGGGTTCTGGTTTCCTAGACCCACCAGACAATCCAGGGTGACACAGACTTTCTCTTACAGC
CCGGAAAGATCTGAGTAACCTCTTATGGAGACAGAAAGCCTCTGAAAGGTCAAGCATTCTGCCCAAGATCACACAGCA
AGGCAGGGCTGGAGAGAATGGCAATGGGAAATGCGGGTGGGTGGATGATCACAGACTGGATGCTCCCTGAGAGTGCT
GTGTAGGAGGCTGCTGTGGGCTGTGACCAGGCTGCCTTCTCAGCTTGACTTTGAAGCCCAAGGGACCTGAGCCCTGCCC
TTGGGCTCCACCCCTGACACCAGGCTGTCAGTGTCCTTTATTAGCATCCTTATTGCTGTGGCTGAGACTCTGTGTGTGTG
TGTGTGTGTCTGTGTATGTCTATGTGTGTATTTGTGACTGTGTGGGTGAATATATGTGTGTATGTGTGTGTGTCTGACTGT
GTGTATATATGTATGTATGTGTGTGTATGTGTGTGTGACTGTGTGTGTATGTGTCTGTGTGTATCTGATTGTGTGTGTGTA
TGTTTGTGACAGTATGTGTGTCTGACTGTGTGTATATGTGTCTGTGTGTATCTGATTGTGTGTGTGTATGTATGTGACAG
TATGTGTCTGACTGTGTGTGTATGTGTCTGTGTGAATCTGATTGTGTGTATGTATGTGTGTATGTGACAGTATGTATGTC
TGACTGTGTGTGTATGTGTCTGTGTGTATCTGATTGTGTGTGTGTGTGTGTGTGTATGTGTGTATGTGACAGTATGTGTG
TCTGACTGTGTGTGTATGTGTCTGTGTGAATCTGATTGTGTGTATGTATGTGTGTATGTGACAGTATGTATGTCTGACTG
TGTGTGTATGTGTCTGTGTGTATCTGATTGTGTGTGTGTATGTGTATATGTGACAGTATGTGTGTCTCTCTGTGTGTAACT
GTGTGTCTGACTGTATGGGTATGGGTGTGTGTGACATGGTGGGTGATCCTTCCTGCTGGGAGGACTCCTCCCTGCTCTCA
GCCCCTGCTGCAGTCTAGATGGACTCTCCTAGGCCAAGAACAGCAAAATCAGTCCCCACTGCCCCAGATGGGAGAACA
AGAACTCAGTCCTGTGGGTTCCCTGAGAGCCTCCAGACTCTCTGGGTCACAGGTTTGCCTCTGTGCCCTCAGAGCCCCC
GGGCTTCTCCATCAAGGTCTCCCCATGAAGCCTAGCGTGTCGAGCCAAGCTTGAGTGAGCATGGCCCAGCCTCCCTAGA
CAGTAAGGGATGTAGGATCCAGATGACCAGGAGCATCGCCTTCTCTCTGCACTGCCAGCCCTCAGCAAGTACAGTGGG
AAGCATCTGGTTGGTGCTGGGCATATGGTAATATGTCACAGGGATGTCTGGCCTGGGTTATCATGTGGTCTAAGAGGAA
AGTTTATCCTGAGCTAAGGGAGGGAAACAGATCTGGGATCACTGTGGCCCGCCCGCCTTTCAGATGGGTTGGTATAGAT
GTTAAATGAGTCTTCTCCCTAGGGAAGGACAAGTTTACCTGGTTCAGCGGGTGGGGGAGTCCCGTTCCAGTATTTACAA
CCTACTGGTCCTGCTCCAACTGCCTAGCTTCAGGACAGTACCACTCGAGAACTGCCCATATAATTAAGAACAGACATGG
GCCGGGCGTGGTGGCACACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGATTTCTGAGTTCGAGGCCAGC
CTGGTCTACAGAGTGAGTTCCAGGACAGCTAAGGCTATACAGAGAAACCCTGTCTTGGGAAAAAAAAAAAAAAAAGA
GCAGACACTCCATGCCAGGGTTAAAAGGAACCAGGGTGAACTGACTTCAGAAAGAGGAACTGGAGAACGGGTTGGCA
GAGGGCTTGTTGGAGATCTGCTGACTGTTACTGAGTCCCCACCATGAAGCCTGCACCCACCCACGCTATAACTTACCAA
CCATCATCCATAGAATTAGACGGATTAGTGTTTTGTCCCCTATTTACAGATGGGAAAACTGAGGTTCGAGGCCACCAAG
GTCATCTACTAGCAAGTGACAGAACTGAGATTTAGACCAAGCTGGAGCCCCTGCCTTATTCACCATGTCCTGACTGTCC
CTGTTCCACCACAGTGGAGTCACCAGGGAGTTGCTACAAACTACCCACCCATCCAGTTCTGACTCACTTGGGCGCACAC
ATGTGGGCATGCAACTTTGTAGCCAG 


