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PCR protocol developed by MMRRC at University of California, Davis 

Protocol Name: B6;129S5-Ifnetm1Lex/Mmucd MMRRC: 032369-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. DNA349-9 CGAAATTTCACCACTGAAGAACC Estimated Running:Time: 90 min. 

2. neo3a GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype 

3. DNA349-2 AATCCACCGCTGTATGTTCTTTG 1 & 2 425 mutant 

4. DNA349-5 CCTTTTGGCCGTATTTCTATTATG 3 & 4 489 wildtype 
      



 
 
 
 

Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ360 Date of Submission:  6-27-05 

Lexicon Contract Name: DNA349 Mutation Type: X  Standard Knock out  

LexVision Name: SEC540N1   Conditional  

Reference accessions:  
NM_177348 

Is this gene X-linked? NO 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __pKOS-4_________     
     Target Vector  DNA __pKOS-4 TVneo____________     

   Targeted ES Cell DNA __1G3____________     
 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: NheI Bgl II 

Predicted Wild-type Band (kb): 13.5 kb 9.8 kb 

Predicted Mutant Band (kb): 18.2 kb 15.3 kb 

Probe Size: 333 bp 346 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: DNA349-2 5’ Primer Name: Neo3a 

3’ Primer Name: DNA349-5 3’ Primer Name: DNA349-9 

Predicted Wild-type Band (bp): 489 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 425 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 
DNA349-15  5’ – CTGTCATTGTCTCTGCCTCATT  
DNA349-16 5’ – GTTACTTCTTTTATTTGCCTTACG  
DNA349-21 5’ – GGCCACTTCTCCCTCCTC  
DNA349-22 5’ – GCCCATATCACCAAAGCAGTC  
 
 
 
PCR Genotyping 
DNA349-2 5’ – AATCCACCGCTGTATGTTCTTTG  
DNA349-5 5’ – CCTTTTGGCCGTATTTCTATTATG 
DNA349-9 5’ – CGAAATTTCACCACTGAAGAACC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
TGGTTCACAGACAGCTCCCTGAAACGGTGTTGCTGCTCTTGGTTTCTTCCACTATCTTCTCCCTAGAACCGAAACGGATT
CCCTTCCAATTGTGGATGAACAGAGAAAGCCTACAACTACTGAAACCTTTGCCAAGCTCGTCAGTCCAGCAGTGTCTAG
CACACAGGAAGAATTTCCTGCTTCCTCAGCAGCCTGTGAGTCCTCACCAGTACCAAGAGGGACAGGTGCTGGCTGTTGT
GCACGAGATCCTTCAGCAGATCTTCACGCTCCTCCAGACACATGGGACTATGGGCATTTGGGAGGAAAACCATATAGA
AAAAGTCTTAGCTGCGCTTCACCGGCAGCTGGAATACGTGGAGTCACTGGGTGGACTGAACGCAGCGCAGAAGAGTGG
GGGCTCGAGTGCGCAGAACCTTAGGTTACAGATTAAAGCATACTTCAGGAGGATCCACGATTACTTGGAAAACCAAAG
GTACAGCAGCTGTGCCTGGATCATTGTCCAGACAGAAATCCACCGCTGTATGTTCTTTGTGTTCAGGTTCACAACATGG
CTGAGCAGACAAGACCCAGACCCTTGAACACTGAGAA 
 
Genomic Locus: (The deleted sequence represents nt-20002-20589 in the sequence below.  KOS4 used to generate the TV 
represents nt-15117-25565 in the sequence below.) 
 
CAGATGTGTTCCTGTGCTGATTCTAAATACAGTCAAGGTGATAGTGAACATTAACTTCCACACTGCCTTTCCCCTTCATC
TTCCAAATATGTGCACCTTAGCAACTCTTCTAAAAATCTTATATTCATTCATATTTTCTTTTGTGTATTAACTTTCCATGC
TCCTTTTTTATGTGAAATCATCCATACAAAAATTGACTTTTCCTTAGTGAAATTTTCCCGGATCTTCCCAAATAAAATCA
ATTTCTTTTTTTTTTAATGGTATTTTGTTTGTAACTTAATCCCATAAACTACAGATTTCGACAAAACAGCACTGTGTACCT
TCCATAGGTGAACAGCTGTTTATTGTTCTGCTTTTTTTTATAAGAAAGGGTGAGATTTTTCTGAAAGTACATTAAAATGG
TAGTTTGTGTGTTTATGAATCTTTGCAATACCCAGAATAAAGGCTTGCGTCATAATCTATTTATTGAATACCCGATTACC
AAACATTCTGTTATATACAAAACCCTCCAAGGTTGGACATGGTGGTGCACACCTTTAATTCCAGCAGCGGCAGACAGAT
CTTCAAAATTTAAGGCCAGACTCGTCTACACAGCAAGTTGCAGGCCTGTGCAGGCCACATAGCAATACTGTGTCTCAAA
ACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAATTCCAATATACAGAGATATGCATCTGAAATATTGCAGC
TACTTTCCAGAATACTTTCTCACATAAGTTATTTTAGTTATGTCCGTATAGCTTAAGGATCAGATACTGTCTCAGGCTAC
CTTGAAAAGAAGGTATGCAGTGTATGAACTTGAGAGGCATGCATGTAGAAGGGATCCAGCACCAAAGATGGCATCTTG
AGGGATCCACTCTTCTCTCCAGCCTTCATTCTGTGTCACTATTATGCATTCCTTCTCTAACCCCATCCCCTTGAAGAGATC
ATCGCATTGTCCTCTTCACTTTTCCTTTCCTGTACATATGTGTCACTGTAGCCTAGCCTGAAAGGGATGTATACAGGTAG
AATATATATATATATATTACCAGATTTGGTCTGTGTATTATCTCCTCTCATCTTCATTCCTCACTGTAGATTGCAGCAGAC
CCTCCATGTGTCACAATTTCACTTTTCAATATGGTAACATGATAGTGCCTGGCCTCTCTAGGGACTGAACACATCAGTGA
TTTCTTGAATGACTATGACCTTGGTCATGCTGTACTTCTAGTCCATGCATGACAAGCCTGCAACAAACCTTGACTGCTGA
GATCATACAAATTGTAAGCAAGGCATGTCTGCCTCATAGGGCTGTGAGTCCTGTCACCACTTAGCAAATGCCCCCACTA
AGTATAAACAGTTACATATTCTTGTACACTTAACATTTAGAATTATAATACTCCAATTAAATATCCTAATATGACTTCCA
CTAGCACTAAGATGATTTTGTTGATAAAATCATACCCTCAATTCTTGTCTTCCTCTTTTTTCTACCTAATTTTTAATGTAT
TTTATGGTCTAGACTTCACACTGGTAAGCCAGGATTGCTGATGATGCAGTCTCAAATCTTAAGGACTCAGTGCCTCTCTT
TCTTAGGTTTCCCAAATTGAACCCACGTGATTCCCCAGTTTTCTATGCTCACCCCTTTCTTCTACCTGCTTAGATTTTTTA
TAAATTATGTTAGAATAAAATGCAATATTGCATCTTTTCATGCCATATCTGATTATCAGAGCATGTTCTTTTAATTCAAG
CTACAGGTGGAGTTTTGCTCTGTAATTTACTAAATTAACAATTTGAAGAGTCTATAAAGAAGGAAGAGTTTTTTTCTAGT
CAGCAGGCCTAATACTCTGTGAAATTTCCAAGATTTTGAAATTTTGCTCTTACTCCTTGTTGTGTAGTGCCGAGCATTCC
ATTAAGCCACTCTGTGCACACAGTGACTGTACTTAGAATCAGACGCAAGCATTCCCTTATCGTTGACTGTATTTACTTTT
TAAACATCAATTGACTGAGTTTTAGGAAGCAGTCATGAGCAGAATTTTTCTTTGGCATTTCTCTAGTCTCTGACTGTCTT
TTGTAATCCCTTGTACTGTGTTCTGATATGTGGGCTATGTTGTTAGCTTCCTTTAAGACATGATAAAATTGTAAGAGAAT
CTAACAGTTAATGACTTGTTCTTCCTCTCAGCAAGACTGAAAGGAATGATAAAAAAAAAACCAATGTAATATAATCTTA
ATCCTGGTTTCTAAGGGGTCAAATCACTGGTCTTGTGTCTCTGCTCTCAACACACAGTAGTTGATATGATGGGCAGGATT
GTCATTAAGTGAAACAAATGTTTACGGCTTTAAAAAAAACTCTCATTAACAAGATTATTATATAGTAAGCTAAGAAGAA
AAGAAAGCACACTTCTTTTGGGAGGAACAAAAAGAAGAACTAAAGACAACTAAGTGCCTTCCAGAAAAGTCTCAAAAT
GAATTGTGTGTCACACACTGAAGCTAGAGCTTCATACTTGAACAGGCTGCCAAAGATGGGCAGGTGATCAACAGAGGA
ATGGATTCAGAAAATATGGTACATTTAAACAATGGAGTACTACTCAGCTATTAAAAAGAATGAATTTATGAAATTCCTA
GGCAAATGGATGGACCTGTACAGAATCATCCTGAGTGAGGTAACCCAATCACAAAAGCACTCACACAATAACTCATTG
ATAAGTGGATATTAGCCCAGAAACTTAGAATACCCAAGATACAAGATACAATTTGCAAAACACATGAAACTCAAGAAG
AACGAAGACCAAAGTGTGGACACTTTGCCCCTTCTTAGAATTGGGAACAAAACACCCATGGAAGGAGTTACAGAGACA
AAGTTTGGAGCTGAGATGAAAGGATGGACCATCTAGAAACTGCCATATCCGGGGATCCATCCCATAATCAGCCTCCAA
ACACTGACACCATTGCATATACCAGCAAGATTTTGCTGAAAGAACCCTGATATAGTCTCTTGTGAGGCTATGCAGGGGC
CTGGCAAACACAAAAGTGGATGTTCCCAGTCAGCTATTGGATGGATCACAGGGCCCCCCAATGAAGAAGCTAGAGAAA
ATACCCAAGGAGCTAAAGGGGTCTGCAACCCTATAGGTGGAACAACAATATGAACTAACCAGTACCCCTGGAGCTCAT
GTTTCTAGTTGCATATGTATCAGAAGACGGCCTAGTCGGCCATCATTGGGAAGAGAGGCCCCTTGGTCTTGCAGACTTT
ATATGCCTCAGTACGGGGGAACGCCAGGGCCAAGAAGTGGGAGTGGATGAGTAGGGGAGTGGGGGGAGGGTCTGGGG
GACTTTTGGGATAGCATTTGAAATGTAAATGTAGCAAATACCTAATTAAAAAATTCAAATAAAAAAAAAAGAAAAGAA
AAAAAACTTAGGAAAAAAAAAAGATGGGCAGGTGAGATGGCTCAGTCAAGCAAGCCTGGCAACCCAAGTTTGACCCT
TGGAACACACATGAGTGTAGATGGAGAAAAACGGCTGTACGCTGATCTCCACATGTGTGTCGTAGCATCCACATCCCTA



   

CACATTCCACACAGCCACACACACCATGCATCTGGTTTTCAATAGCAACAACAACAATAATAGCAATAATAAATAGAA
GTAATAATAAATATAAAAGAAATAAAAGACTGCCAAAGACATCTACCTTGCCTAAGTGCAGTGTGCTTGCGTCCATGG
CTTACATCAGGTGCCCTCAAATTTGTTTTTATCCCAAATGTAAAAAGCAGGCTTGGTTGCCTTCCCTTTTCTTTGAGAGC
TCTAAAGTGCGCACCTGCCAATAAATTAATTTCCTAGTGTATTGTTTTATGACTTTTTAAGAGAAAAAAACATTCCAGA
AGTCACAGCACTGTCAACTGAACATCATGAATTATTTCTGTGACAACTTTAATTATATGTTATACACAAATCAGATAAC
ACATGGAGAAGCCAAAGTAAATAAACCATTGTTCGCACCAGTGGCCTGAGACAATGTTATATTGGGGAATGCTTACAA
CTTAAAAAGCTCTTTCCATTAGCTTATTTGCATATGATCTAGAAAAAGCCCATTACTTAATGTTAGCAGAAAAGCACCT
AGCTTTAGCTTATAAAACCTTTGTTCCACTGTATCTGAACCAATCGCCTTAATGATATATCATCTGACAAACAATGAGA
AATCAACTAAAGTCCAATATAAAAGTTTTAGACTTGCAGGGTAGTTATCACCGCCTCCCCATGTCCCCTGAAAAGGTGA
ATTTTTTTAGTTAATTATTTTTTTACATATATAAGGGTCAATATGAATGCTTGCAGGTCAGAAGATGACATCCAGCAGAT
CCTGTTATACATGGTTGTGAGACTTCATGTAGTTGCTGGGAATTGAACTGAGGACCTCTGAACGAGCAATCAGTGCTTA
ACCTCAGCCATGTTTCCAGCTCCCTTACTACCTTCTCTTTCAAAGTGACTGGGCCTATACTTCAATAAATTACAAACTGC
TTTGTACCTATCTCCTTTGGCTTCAGTGATTCTAGGGATGGACCAAGTGCACCATACATGCCCAGCTGGCATTGTGCCAC
TGAGCTACAATCTTAGATCCTCGCTTTCAAGCACCTATCTCTCTTACATACACATGGGCATCTTTTCTCGTTGGTATATA
GAGTTCTAACTATGAATACGTATGACAATATATTACGTAAAATGAGGAGAAGGGTTGGTAATAGATGCATGTAGTCTC
AGGTAGAGGCAGGATGATCAGGTATTTGAGGCCTACCTCAGCTACATGGTGATTTGGAGGCCATCCTAAGCTACATGA
GATGTTGTCTCGAAAGAGAAGTGAGTAAAGGGAAGGGAAGGGAAGGAGAGGAAGAGAGAGGAGGGGTAAAAGAGAA
GAAAATATTAAAGAAAGGGGGAGAAAAGAAGACAACAAAAATCAACCACTGGGTTCAGAAATATGACTCAGTTGTTA
AGTACTTTCAGATCGCTGGTACCCATGGAACAAGCAGCCTGATATAGCAATGGAATCTATAATCCCAGCACTGGGAAA
GAAGAAGACAGGAGGATCCCTAAGTTTTCTGACACAGTAGTCTAGCTAATTTGTGAACTACAAGAAGGATCTCTCAAA
ATTAAAGACTCAATGTCTGTTTTTGACTTCCACTTGTGTGTACTCAGACACATGCCTATTCCAACACCCCACCCCCAACA
CATACAAGAATCATCTTTCTTTTGCCATGTGGAAAGGTAATGTGAAAATCTAAAGGATATGACCATAAGTTATATTAAG
TATACTGCCTGAAAAGTCCATGTGATAACCCTCAATATGACGTACTATAATAGTTTCTATCTCAGTACTTAATACCAGTC
ATTATGGTGTCCTGCTTTATTTATTTCATGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGCTGTGTTTTGTGGTAT
GTGTGTGTGCTATGTGTATGTGGTATGTTTTATAGTATATTTATGTGGTGTATGTGTGGTGTGTGTGTAGTGTGTGTGTGT
GTGTGTGTGTGTTTGTGTAGTGTGTGTATGTATGTGTGCGCTCGTGAGCACATGTGGTGGGTGTGTGCCCAGTTTCTACT
TCTATATTTTCTTTGACTATTCCATTTTCTTCTTTGTGTATGAGATGCTGATGATTAAAAAACAAATAAAACAAAGCAAA
AACAACCCTGAGGTGTGATAAACAATTATAACCAACCTTAAAAGTTATCAGTACCCTCCAACTAGGATTTGGTTTATTT
CACAGTGATCATAATCTTGTTCTGACCTTCAGGGTGGATGTGACAAATAGGCAGTGGTTCTGTGTACATTCCCAAGGCA
TATGAATGGTTCCATTATGGGGCTACCTATATCTTCTGCACAGCCACAGTGACAAAGAGGACATTTGTTTCTGTGTGTA
AGATTTTGTTAAGAACCTTTATTCCTGCCCCACAGAAAAGAACTATTACCATACAAGATGCTTATCAATGACACTAACA
GCTTTCCAGCCTACTCTACCTGTGTCCCAATTACTGCCTGTTGTTGGGTGTGTGTTTCAGTGTCTGTGCCATCATCTCTTG
AATTTCAAGAGGGGCCACTCTGAACAACAGTCTTTAGAATGGTCTCTTTTTGCCTTTCTATGTGACTGGAGGTGCACAG
ATTGGGTTTCATGGCTTCCTAGACTAGTTGAAGTGAATCTGACACTGACAGATGGCATCAAGCAAGGATGCCCTCAGGA
AGTTGATCATGAAGATAAGTTGGTCCAATGTCAATGGATGTAATTAAGCCCAGGATAAAATGAACTTGAATTTAAAGA
AATATGTTCAACACTTCCCTCTTCAAACTTCAGATTTTTTTGTGGTTACAAAAACATTTACAGAAATAGCATTCTACCTC
AATTTAGTTCTTTTAAGTATTTAAGTAGCAGTACCTCACCTGCTACTTGTTTTTGTGTGGATGAATGCCTTGTGTGTGAG
AGACATCAATTCTGTAAGCCACAGTAGTACCTGGTATCCACATGAACTTGGGCTCCTGGTATTATGGTCAAAAGGTCCT
TTGGACAGCTTCCCATCTGAGCTTTTGATAACACATGCATGATCTCAGCATTTTTGTTGACCATTTTAGGTCATAGCCTC
CACACCAGTCAGCCTTCATCTTAGCTGCTGATTATGCCAAGAAAAAGGTGTGACCAGATAGTTAGAATCCATTGCTCAG
CAAACTCATTAATCTCTGGGCCAGTTTGGGCACTGGTCTTGCAATCTGATGTCTAGGGCTTACACAAGTATGCAGTATT
GATTTTAGATGACTCTCTCACTTGGTAATTGCTTAGAGCCTTGGAAACTGCTCCCTAGATTAAGAAAGCAAAGAACAAA
GTTCAGAGCTCTTTAATATTTTATTGTCTTCTGGTTTATTATTTTTCTCTTTGTTTTACCAACCAATGAAGACAACTGGGT
TTTTTTTTTCTCAATGCTTACATTAATGAATGTAATGTCCTCGGAGGTTCCAGTAATTCCTCTGTGGTTGTCTCTCTTAAT
CCCTCAGGTGTTTCTTCAGGAAAGGAAGAAGTGACACCAGTAGGAACTTTGTTTGGCTTTCTATGAAAAGAGGACTTCT
TAGGACTTTAAGAAGTAAAGAAACCATGAGTGAAGGGTGTTGGGAGGGAGGGAGAGAGGGAGTGGGGAGGGAGGGA
GGGACTCTAAAAAGCTGGCAGTAAATATTAAATTAGTAATGCTGGTTAATGTACAGGTGGTATCTACTTCTTATTTATC
CACTCTGAAAAGTCAATATGGGAATGCTTCTTTTGAAAAATTAAAGCCTTACTAAATTGAGCAAGTGGCCAAGTCAAGA
TCTTTCTGAAGAATTAATATATTTCAGAAGAAAAATAAAAATAAAAGAAATATAAAAAGTATCCCTCCCACTGTAAAG
CTGGCTATATATTTTTTTCCCTCAGGCAAATTGTCATAACCTATGAGATTTCCACCTACGATGCCTGCATCAGAAGAGTA
TGTGTTCCCTTGGGTCATCTGGTCTGCTGGCTTTAAACATGCCCCACACTTAGTTCACAAGCCCTTTTGGCAACCAGGGC
AACCTCTTTCCTTCACATGGCCCTCTTCCTAAGGCTGGTTCAGGCCCTCTAGTCAATGGTGCACACTTAGTTCCTTAAGT
TCTATTTGATAAGTTCTGGCTTTTCTGCCACCATCTATTGGAAAAAGATTAATAGATGTATTTATTGCCACTAACATTTT
CTTACCAGTACTCTCTGCTGTCATTGTGTGTGAGGTAGGCCTTTCTGTTCCTTTCTTTTGTTTTTTAGATTTGTACATGTTC
ACCTAGGTATTGTGAGTCTGAAACCACTCTTCCCTTCATCAGTTTACATTTGCCCTCTGCTCCTAGCCCCTGGAACTGGG
TGAATTTTACTTAGTAGCTGCAGAGGTTTACATAACCCTATAAAGAATAAAGCACTGCAGGAAAAGGAAAGACCTTAG
AACCCATGGATTTTTCATTCTACCTGTGATAGAATTGTTTCTGCTGTGTTTGCTACTAATCCTATCTAGGAACATGTTTGG
ATATTCCGTATTTTAATTCTTAGAATTCCTCTTAGTTCTTTGCTTTAAAAAAAAACTTGTCTTTTTAGTGTGTGTGTGTAT
ATGTGTGTCGCACATGCCCTTGGAGGTCAGAGGGAAGTGTCAGAGCCGCCGGAATTGGAGTTACAAATAGTTGTGAGC



   

TGCTATGTAGGTGCTGGGAAATTAACTCAGGACCTCTGCAAGAGCAGCAAGTGCTCTTTCCTACTGGCCCACCTCTCTA
GCCTCCTCTCTTTGGTTCTTATTAGTTTCCATCCCTCTTTCTACTGTGCGTATACCTGATTGCTCTCTGTCCTTGGGCATGT
GAGGTATATTTGTCAAAGCTATTTTGACATTGCAGTCTGCTAAGTTTGCCATTTCCTGTTCACAGGCTATGAACTAAATC
ATCTTCTGATTACAGGCCATATTTTATTTTACTGTCACATCTTCAGTAGTATCTAATATTCCAGGCATTTAATAAACTTTA
GTTTGATGTTTTGTGTGCTGAATTTTATATTGTAATAAAATGTTCACTTTTGTCTTGGTAGACAGCAATGCTAGCTGCTCT
TAAGCCCCTTTGGAGAAGTTTAGAGTAGTTTTTATTTTAGGACTTAGCCCTGCCTTTACATTTCTGTTTGGGGGAATATT
TACAGAATGCTCTACACAATCAGCAAGATTTCTTCCCTGTGGCTGGTGGGAATTCGAGAACACTCCAGATTGACTCTGT
TAGTCTTAAATTTGCCCTGTATTTGTTTCCTGATACATTTCTATCCATCAGAGAACCAGGGAGGCATTCAGGAAGGTGTT
TGGAACGATCCAGTTAGCTCCCTCTCGTTGGGTAGTCTGCCTTGCAAGTGTAGATGTTTTGCTTTTTCAAACTTAAATCT
CTGCCTTTCCTGTCCAGTGAATGTCGAGGGAGGTTTCTCCTGGCACCACAGTTGAGAAATTTCCCCAGGCAGAAAGCCA
TGCTGGCTTCCACCTCTCTAAATTTCTATCTTGTGCTGTCTATGATCCAAGAGGTGAAAGTAGATATGCCCTATATTTTG
TCTAGTTCTCCAGTTGTTTATAGTGTGGATGTAATTTTTAACCCTGTCAGTTCCTCATGCCCATAATGAGATAGAGTGCC
AACTGACTGCTTGAGACTACAATTTAGATTTTCTAATCAGTGTGTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTT
TACATTTCCATTTTAAAATGTAATCATATTTTCATAAGATCTAACTGCCATAACATTATAAGGATTATACTAACAATACT
ATATGCATCCTGTTAGTCCACACACTCTTTGGATTTAATACGTTTGCATCTGAGTTTCTGTATCTGTGCATAGGGATGAC
AGCAGTACTTACTTCACAGGGTAGTTGTGTGAATAATATGAATGAAGCCTAAAATTCCTTTACACGTATAAGAAATATT
AAGTATTACTTAAATAATTTGGGTCAGTCATGAGGTACTGTCTGCTATGAAAAAGAAGATGACCACTGGCTGAGCTGAT
GTTGGAGGCATGCAAACTACTCATTAGTAATTCCCAGAGGGAGATTTTTTTTCAGTGTGTTGAGAATTCTTCTTAAGTGG
TGCCCAGGGTCTCACAGCTGTCATTGTCTCTGCCTCATTTCAGACTGTCCTAGTCTGTCTTTCTCCACCCTGCTTTCTATT
TCACTACTGGCCATGTGATGGCGTATGCTCAGACCATGATGGACATGTTTGCCTACATCATACATATTTATATGTCTTCT
AACAGTTGCCTTTGAAAAACTTGGGTCTTTTAATCTTTCCAGAAAGGAACATCTGTGGAATACATATTTTCTTTGACATC
TGGGCTACTTCCAACATAATTTGGATATGTTGATCTAATAGACTCCATGTTGTTTTACTGTATTTGACCAAAGAATTTTG
ATTAACGTAAGGCAAATAAAAGAAGTAACAGAAACCAGGTACAGACTGTAGCAGACGGAACTGAGCCATAGTTCCAC
AGGGCCACTGATCGTCAGTCAGAACAGCTTGGAGGAAGCTGGATCACTACATCTGTGAGTTAGTTGCCATAGATAAGC
CTGTCTCAGAGTGTTGGAAATATCAGAGAAATTCATAGGAAAGAACATTTTATGAAGCTAAAAATCTCTTACATGTTAT
CTATTCTCATAAAAAATAAATACTGGATACTGTCAATAAGAAAAAAAGGAAAAAGAAAAGTGGCTAATGGATACTATA
TTCTTGATTTTAGCTATCATTTTCTTACTTTCATTTGAAAGTATGTGTACCAGAAAGCAAATAATCATGTTAACATTTTAT
ATCCTTTTTCCCCCCAAATAGAATAGTGATCACTTTTTTTAAAACTGAAAAACAAAGGTTTCCAATACTGATGCCACTTA
GATTTTTCCTCTGTATGGTGATCAAATTTTTGTCTACATTGCCTGTCTTTTTCCATTTCTTTTTATAAGGATTGAAATGTG
GCTTCTACCCTAAGTATTCTTGAAAATTCCACTTGTCAGCATCACTGCTAATGTCCATGTCATTAACTTTAAAATGTTTTC
AAGCATTTCTGCCCACATTCCTGCATCCTTTACCTGGCTTTTCCCCCTCTGAGCTGGACCCTCTGTTTCACTTTATGCTGC
TTCCCAGTGTTCATTGTAGGCTATTTGCACATTTTGTTCTTTACATGGCAATTCCACAGCCAAGTCTCTCATAGCTTTGGA
AAGAAAAGATGCTCCCAACTATTCTGGAATGTTTTAATCTTTAATATGGGGTACAATTTGCTTATGCTTTACTGTTTCCA
TCCGCTTGTCCAATCTAATCTAATTAAATGCCATTTTAAAGAGCTCCACATCGGGCTTACTAAAAACACCTGGAACAAA
ACCAAGAACATAATAACTAATCAATAAAAGTTTGTTGCATCATGGGGCCCAGTTCCAATTGTATGCTTTATAAGTTCTG
GTTCTATTCCTTTGGAATATTTACTGAATAGTGGAAATTAAATAGACTTCATCTTAATTCTAGCTGTGACTTATTTATAG
GGGGATGCTGCAAAATACGTAGAAACTACTTATTCATAGCTCAGTGAAAAGACTGCCATGCTCAATAATGTCATGTCTA
CCACAAATAACATAATAGCATTAATTGAGCATGGCCCATGCCATATGCTCTATACTTAGAATAATATGATACTTAGGAT
ATCATAATCATTCAATGAGATACCACCATTATCTTTGTGTTAACATTGATGTAACTGAGACACAGAGAAATTAATAGCT
TGCCCAAGACTGCATACAAGCAAATGATACCAGTGAAATTCAAACCCTACCTATCACATGCTATGGCTGACCTATGCCT
ACATCCTGTCAAACCCTTTTAATCAGGATGGTCTTCATCTTCACTGGGTTGGCCATTTGTGGCCTAAATTAAGACTGAGA
GGCGGTGATGAAGCGCAGTATAGAAAAGAGAAAGATGCTCTAGCCTACTTGATCTCACTGGTCACATCTCAAATACTA
ATCATCTAATTAAAAAAGTGTGCTTACTCTGTTTTAAATTTTGAAGTGATTACAAATTCTGAACATGCAGCAAAAGAAC
CCTCTTTTCAAAACCACTCAAGTGAGAGGCATTGGGGGTGACATCAACATTATGTGTATGTGTTGCCATGAGAACATTT
CCCCCATAGAGCCACAATGACTCACCAAATTCAGAAGGTGGAAATAACACTGGATCATACAGTACCAGTCTTCATGTTT
AGATTTACCTATCTAGTCCCAGTGATACCTGGACTAGAAAGTGATCCTGTGTAGCATAATAGTCCATATCTGGTTGTCA
CAGATTTTTCTCTTTAATCTGAGACAGTTCCTGGGCCTTTCTTTGTCATGACTTTGAAATATTTCTTCCTCACCACTTTCC
ATCTATGACTCCTGTAGAGGCAACCCTCCTTATGTGTCTTATTATTCTTTTTTTTTTCAGGACCTAGTATCTCACAGCTGC
CCTTCACAGGAAACTTACCTTCCTCTTTCTAAGCTCCAAGAGTGTGAAGCCTCTCTCCAGCACATTTAAAGATATGGTGA
CTGAATTCTTGGGAAAGGAGAGAGAATCGTATATTATGTGTTATTAAGATCACTTCCTACTCTGAAATTCTATGATAGA
TGAGTTAATATAGATTCTATGATAGATGAGTTAATATAGATTAATATTTGCAGGTTCGTGCTGAGCAAGTGGACTAGGG
ATGTACTAATAACTACTGGGAAAACGCCATGTTTAAAATAATTACTAAGGCCAAATCAAAGTGAGGCACAGATAGCTT
TGAGTGGTGCAGTAGATATGACACATATGTGAATATGGTTGGAAGTGCAAGATCTGAGCATGGGCAGAGAAGTCAAGA
TATATTTAGCTACAGTAACTCCCAAAAGGAGATGAGATAACAGTGAGTATCTGTAACAGGTAAATATATATCAATGCTG
TTCAAGCAAGAAAGCAAAAATGTTAACTGGAGAGGATCTTAATATGTGTTAAAGAGATGAGCAATCATTCTGGAACCA
ATTTATCTTGTCTATTAATATATCAATTACCCCCATCAAAATTCCAACTCAATTCTTCAACGAATTAGAAAGGGCAATCT
ACAAATTCATCTGGAATAACAAAAAACCTAGGATAGCAAAAACTCTTCTCAAGGATAAAAGAACCTCTGGTGGAATCA
CCATGCCTGACCTAAAGCTGTACTACAGAGCAATTGTGATAAAAACTGCATGGTACTGGTATAGCGACAGACAAGTAG
ACCAATGGAATAGAATTGAAGACCCAGAAATGAACTCACACACCTATGGTCACTTGATCTTTGACAAGGTAGCTAAAA



   

GTGGAAAAAAGACAGCATTTCAACAACTGGCAGGTAACATTAGAAGAATGTGAATTGATCCATTCCTATCTCCTTGCAC
TAAGGTCAAATCTAAGTGGATCAAGGAGCTCCACATAAAACCAGAGACACTGAAACTTATAAAGGAGAAAGTGGTGA
AAAGCCTCGAAGATATGGGTACAGGGGGAAAATTCCTGAATAGAACAGCAATGGCTTGTGCTGTAAGATCGAGAATCG
ACAAATGGGACCTCATAAAATTGCAAAACTTCTGTAAGGCAAAAGACACCGTCAATAAGACAAAAAGGTCACCAACA
GATTGGGAAAGGATCTTTACCTATCCTAAATCAGATAGGGGACTAATATCCAATATATATAAAGAACTCAAGAAGGTG
GACTCCAGAAAATCAAATAACCCCATTAAAAAATGGGGCTCAGAGCTGAACAAAGAATTCTCACCTGAGGAATACTGA
ATGGCAGAGACGCACCTGAAAAAAAATGTTCAGCATCCTTAATCATCAGGGAAATGCAAATCAAAACAACCCTGAGAT
TCCACCTCACACCAGTCAGAATGGCTAAGATCAAAAATTCAGGTGACAGCAGATGCTGGTGAGGATGTGGAGAAAGAG
GAACACTCCTCCATTGTTGGTGGGATTGAAAGCTTGTACAACCACTCTGGAAATCAGTCTGGTGGTTCCTCAGAAAATT
GGACATACTACTACCCGAGGATCCCGCAATACCTCTCCTGGGCATATATCCAGAAGATGTTGCAACCGGTAAGAAGGA
CACATGCTCTACTATGTTCATAACAGCCTTATTTATAATAGCCAGAAGCTGGAAAGAACCCAGATGCCCCTCAACAGAG
GAATGGATACAGAAAATGTGGTACATTTACACAATGGAGTACTACTCAGCTATTAAAAAGAATGAGTTTATGAAATTC
CTAGGCAAATGGATGGACCTGAAGGGCATCATACTGAGTAAGGTAACCCAATCACAAAAGAACTCACACGATATGTAC
TCACTGATAAGCGGATATTAGCCCAGAACCGTAGAATACCCAAGATATAAGATACAATTTGCGAAACACATGAAACTC
AAGAAGAACGAAGACCAAAGTGTGGACACTTTGCCACTTCTTAGAATTGGGAACAAACACCTCATGGAAGGAGTTCCA
GAGACAAAGATTGGAGCTGAGACGAAAGGATGGACCATCTAGAGACTGCCATATCCGGGGATCCATCCCATAATCAGT
TTCCAAAAGCTGACACCATTGCATACACTAGCAAGATTTTGCTGAAAGTCTCTTGTGAGACTATGCTGGGGCCTAGCAA
GCACAGAAGTGGATGCTCACAGTCAGCTATTGGATGGATCACAGGGCCCCCAATGGAGGAGCTTGAGAAAGTACCCAA
GGAGCTAAACGGGTCTGCAACCCTATAGGTGGAACAACATTATGAACTAACCAGTACCCCCCGGAGCTCGTGTCTCTA
GCTGCATATATATCAGAAGATGGCCTAGTCGGCCATCAGTGGATAGAGAGACCCATTTGTCGTGCAAACTTTATATGCC
TCAGTACAGGGGAACACCAGGGCCAAGAAGTGGGAGTGGAAGAATAGGGGAGTGGGAGGGAAGGTCTGGGGGACTTT
TGGGATAGCACTGGAAATGTAAATGAAGAAAATACCTAATAAAAAATATATATCGATTTCATGGTATCAACCCAGTTTC
ATAGATGTTAAAAGCTCTTGGTTTTGCTTGCCCATTGGAGCAGCTGACACTAGATTCCAGGTAACATTAATTTTTTTTTC
ATTTTAAAAAATTTTCATTTTAAATGTTATCCCCTTTCCCCCACAGAAACCCTCTATATCATCCCTCCTCCTCCTGCTTCT
ATGAGGGTCTTCAATTCTATTCCATCGATCTTCCTGCCTGTCTCTCTACTAATGCTTAACATCAGCCTTTTCTGTATCAAA
ACACCTCACTACTGTCCCTCTCTGAGTGCAGTGTAAGTGTGCAGCGGATTCTCTTAACAGAGTTCTTACAGTGGGCAGC
TGGGTACGTCCATTCTCAAGGCCCTGAATATCAAACACTGTCCTCTGTGTGCATACAACCACATGCAAGCATATGTGCA
CATGAGCTCACACTCACCTTCCCCTAGTACCTATACTACCTACATAGATCAGGTACCCAGTACCCATACATGTTCTGATT
TCTCTAATCATGTCTGTTCATTAGTCATTTCCTTTGACGCCAGTGAAGCCCTCCCAAACCACTTCCATGCCTATCCCATG
AAGGATTCGGTGCTTTGGAGTAAGGGAAATTTGAGCTTCAGAAGAAAAAGACCAAGTTTTTTAATTACTGAATGGTTAA
TGGATTTTTATACAATCAAGTATCTTTTCCCAGTCATGCCAAGTGTGCATTCTCCTGCTGTGCCTATGTAACAATTAGTG
ATTCTGGGAGATAGTTTAGTAGGGTGACGTTTGAAATAGTTGCATTTGAGGAATGTTTTTGAAAAGTCTGAATTTATTTT
GGCCTAAATGTAGCATGCTCTAAGTATGGTAGTATTCTCTTAACTTCTCATCCATTTGGATTTTGATAAATTTCTAGACA
CTGTTTACAAAAAAATAAAGGAAATAATGTGAAGACAAGAAAACTTTATTTGAACATAAACATGCACATGTCATCTAC
ACACACACAAAGAAAAGAATCAAAGGCCATCGGATCACATAAAACATAAAGCCCAACATATGCTTCATAACAAAAAT
CAAATATAAGCCCTTTGGGAAGTTTTTGAGAAAAACATACACACAAGAGAGAGAGAGTCATGTAAACATTAATCAAAA
CAAAACATAAATATACATCAGGATAGATATGATTATAGAATAAGAACAATTGCCAAGAATAAAGAACATTTTAACTTA
GCTCATCCAGATTTCATAATAACCTAGAATGTATTATGTATGCATAATGCAGTTTTAAACACATTATGTAATTGAAAAG
GTAGAAAACAAATCTAAAATCACAGCTGGAGATTTCAAAATCTCTGTGGTGGAGAGGTTTGTGTCTTTGTGTCCCTGTG
TCCCTGCGTCTCTCTCCTCTCTGTCTCTGTCTCTGTCTCTGTCTCTGTCTCTGTCTCTGTCTGTTTCTCTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACAGACACACACACACACGCATTCTTGCTAAGAATT
CTTTCTTTTTTTTTATTACGTATTTTCCTCAATTACATTTCCACTGCTATCCCAAAAGTTCCCCACACCCTCCCCCCCTGAC
TCCCCTACCCACCCATTCCCATTTTTTGGCCCTGGCGTTCCCTTCTTTCTTGACAAAGCACAGTTCACCAGGCAAATATG
AAAATTTTCAGTGCTTTCAATCACCGGAACCTATCTGACATTCATAGAACAGTCCCCACTCCAAAAGTAGAATTATTTC
AAGTTCAGCAGTAACACCATCAAGGTAGATTATATTCTGATCCACGGACCCAATCAACTCAAACTTTATTCTTTAATCA
CAACATTGAAATTAGAATTATCAATAATATTAAAACTATCTGGAAAATCCCCAAATTTTTAGAAATCAAAAAACCTTTA
GGCTGTTATTGTAAATTGAAGGTAATTTCTGTGTAAGGACTTTTTTTTTAGCACTCTTGGTGGGATATAAATTAGTATGA
TATTAGAGAACAGTAGGGGTTCCTCAAGATGTTGAGAATAGAACTATTCAGTAATCTCACTACTGGGTGTATATCTAGA
GAAAATAAAATCAGACTGTTGAAGAGATGCCTGCAGTCCCATACCTACTGTGGAATTGCAATAGCCATGGAACAGAAA
CAAGTGTGCATCAACAGATGAATTGTCAAGGAAAATGGTGAACACACATAATGACATGGTTCAGCCTTAAAACAACAG
CAACAACAAAAGCAGCAGCAGGAGGACGTGATAAAGAGATGTCTCAGTGGTTAAGAGTATCCATTTCTTTTGAAGAGG
ACCCAAGGCCAGATCCTAGTACACATTTCTGGCAGCTCACAACTGCCTGTAACTCCAATTTTAGGGGTCCAGTACTCGC
TTCTGATCTCCACTGGCAACTACATTCACATGTACAGCTACTGCCTCACCACCCTAATACGTGTATTTTTTTTGTTTGTGT
TTAAATCTTTTTCAAAAAAAAAAAAAAAGGAATGGTATGTCATTTATAACAGCATAGATGGAAATGGGGATAATTACG
TCACTGGAATAAGCTAGGTACAGAGAGCCAAGTGCCTCACATGTGGAAGATGAAGATGCTGACCTCAGAGAGTGAAGA
ACAGAATGGGTAAGGGAGAGACAGTAAGGAAACAAAAGGCTGGAGGGAGACTGGTGAACAGCTGCTAAGCTACCGTT
GAATTGGAGCAAGGAGTGAAGTGTGGTGAACAGCAGGGTGACTAAAAACAGGAATGGATATTTCTGAAAGCCTGAAG
AAGAGGGTTTAGAATGTTCTCACCATAAACAGTAAATGAGAAGGTAGATTTGTTTACCCTGATTTAATGCATGTATTAA
AACATGGCACTCAACATAAATTGTTTCTGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGA



   

TAGATAGATAGATATGCTTGTTTTTTCACAGTGACAATAACTGACAAATGCAACTTGACTGGAAAAGTGCTTATATGTT
TGTTCATAGTTCTGAGTGACTCATCCATCCTGTCAGGAAAGGGAAGGTGGTAGGGAAAGCATGGTGGCAGGGGAGCCT
GCAGTAGAGCTTCCCCACATCCTGGCAGCTGAGAAAAGAAAAGGGATTGGAAGTGGAGCCATGTTATGACCCTCAAGG
TCTGCTTCTAGCAGCTATGTACATCAAATAGACTCTGAAGTCTCAAAGGTTCCATATCCCCTCAAAATAATATACCACA
TTCTGGGGGCAAAATGTACCAACATAAGGGAGACAAGTTACATTCAAGCCATAAGAATGGGATTAAAACAAGTTAATT
TTAAATATTAAAATGAATTATAAGCTATTAAAAGTTAAATTTAATCTGTTAGGACAAATACATTAATACAAAATAATCT
ATGAAAGTCTTGCCATTACCATTAATATTCTTTCCCTGGAATGCCACATTAAAGGTTTACATGTGTAGGCTGAGACTAGT
TAGATTCCATTATCTAGACATGTAATGAGACGATAAATGTCTGAAAGGTGGTTTTAACACTTTACTGTTTCACCCAAAA
CCTGCCTTCAAAGAAATAATCACAGATGTAACTTGCTGTATTATTTTATGGTAGGATGCATTTCCATACTCAATGCATGT
TTACTAACATTTACTATAGTAGTATAGGTAGTAAAGAAGATAATTTGGTTTGTATTTCTAAGAGGCTTTTAATTTAGGGA
GGTTATAAGATAGGTAAATCAAATGCCTCACATAAATTAGAAAAAAGAAGGATATCTTAAAGGGAGTACAAAGTACAG
CAGGGATCTAGAAGAGAGAGTGGAGAGGGAGAGGGACACACACACATACAAGAAGGAGCTGTGGAGATTTGGCCTCA
GATAAGCCATAGTCACTAAAGAAGTGCAGGTGATGATTCATAGAAAGAAAGAGCGATCAGCAAACACACAAACATTA
GTTGTGTGAGGGGAACACTGTGTCTTTTAAGTATTAGCTGTGTTAAGAGGTGTGGTGGTTTGAATAGGTATGGTCCCCA
TAGACTCATGTGTTTGAATACTTGGTCCATAGGGAATGGCACTAGTAGGAGGTGTGGCCTTGTTGGAGGAAGTGTATTA
CTGTGGGGTCTGGCTTTGAGGTCCCATATGCTCAAGCTGTGCCCAGTGTGGCACATAGCCTCCTTCTGCTATCTGCAGAT
CAAGCTGTAGAACTCACAGCTCCTACTTTATGACTGTGTCTGCCTACATGTTTCCTGCTATGACAATAAGGGACTAAAC
CTCTGAACTGTAAGCCAGCCCCAATTAAATATTTTCCTTTATAAGAGTTGCCATGGTCACGGTGTCTCATCACAGAATCT
TTTACTTCCTCTGGAGTCCAGTTCCCTCGACTTCACTTACTACAACTGTTCCGGGTAAAACTAAGAAGGTAGGCTGGGG
GATTGCTCAGGAGGATCTTAGCAATGTGGAACTGGGTATTTGTAATTTAAGAGGCATTACTATTGTAGAGCTGTTCTCA
TTGGCTTACCATAGTTGCAGCTAGTCTAGGGAAAATGGACCATCCAACCACTTCCATCTCTTCTCACAATCTTGTTATCT
TTAACTGGTTTCATGTATTCATAGAGGACCAACACATTTGTAGCCATTGTACTGAACTTGTAGGTTGTGCATACTATGCT
GCTATCATGAGGCTATAATCACAATCTTTTGATAAGTTTTACTTTTATCTTATTTTGTAAGCTAAAATATTAGATATTAA
ACTGATTGGGTGAAATATAAAATAGTTCAAGGTTATTGGTACATATTTTCACATTAATATGCCCAAATACTTGTGCACA
TTTACAGTTGTACATGAAGTTTCAAAGTTATCAGCCTGTGGATTTCAATGTTTACCTCAGAGTGTGCTCTGGCCACTACC
AGATCTATAATAAATAATACTCCATGAAATACCACTGCTTGAAAAAGGAAGCTTGCTCTCAATAAAAGTGCATTACTAA
GCCTGAGTAAGCATTTAGAAAGTGCATTGTGTTAGTTAAGGCTTGTACGTAATAAATAATGAGTGGTAATAGTAGGTCA
GAGTGGACAACTATCATTGTCTCAAGACAAGTGCACAGTGAAGCCAGCTCTTTCGTTACTTCCTCAAACAGCAACACAA
TGGGGAATGTAAAGGAAATGTTCCATAAAACCCTGGAATGGGAACCAGAAAACCTAAGGTATAAACTTGGGAAACGA
CGTACAAGGAAACACAGACAACAGAAAAGAACACCCTCCCTCAGGGTTTCAGATGCGTGAGAGGTAAATATTTCCCAG
AACTGGAGTGGTACAAGGTGTGCAGAGATCCCTGTGTGCCCTCCACCATGGTTCACAGACAGCTCCCTGAAACGGTGTT
GCTGCTCTTGGTTTCTTCCACTATCTTCTCCCTAGAACCGAAACGGATTCCCTTCCAATTGTGGATGAACAGAGAAAGCC
TACAACTACTGAAACCTTTGCCAAGCTCGTCAGTCCAGCAGTGTCTAGCACACAGGAAGAATTTCCTGCTTCCTCAGCA
GCCTGTGAGTCCTCACCAGTACCAAGAGGGACAGGTGCTGGCTGTTGTGCACGAGATCCTTCAGCAGATCTTCACGCTC
CTCCAGACACATGGGACTATGGGCATTTGGGAGGAAAACCATATAGAAAAAGTCTTAGCTGCGCTTCACCGGCAGCTG
GAATACGTGGAGTCACTGGGTGGACTGAACGCAGCGCAGAAGAGTGGGGGCTCGAGTGCGCAGAACCTTAGGTTACA
GATTAAAGCATACTTCAGGAGGATCCACGATTACTTGGAAAACCAAAGGTACAGCAGCTGTGCCTGGATCATTGTCCA
GACAGAAATCCACCGCTGTATGTTCTTTGTGTTCAGGTTCACAACATGGCTGAGCAGACAAGACCCAGACCCTTGAACA
CTGAGAAGCAAGAGCCAACAGGGGATTTGAAAGACATAGGTTGGTGGCGGAGTGGGAGGAGCTATATGAACATGATT
TGTTTCTTTTTGGTGTAAAGTGGCTGCATTGTTTTGCTTCTGCCCAGGTTTAACTGTGTTCTAAGATGGCATGCATTGCAA
TATCCATTTTGCCATGCCATGTTATGTTTTCTACCAACTTCAAATTATTTAGGAATTAAAATTAATTCATTAAAATTTCAT
AATTGGTTCTTCAGTGGTGAAATTTCGTAGAATTTTGCCGTTAGATACGATGAGCTATCTCGATAATGTAGTGAGCATTC
CTTAACATACAGCATTAATTCATGTTTACCAGAACTTGTTAGCATCAATCCATGAATATTTCTATTACAAAGACATAATA
GAAATACGGCCAAAAGGTGTGAACAATTTTCAGAAGAATGAAAACAGATTCAATCTCACTCATTATAATAATAATAAT
GCAGATTACAACTGAATAGCATGCTGTTTTTAACCTATTAACTAACACCTCAAGGTTTAATTAAGAAAAAATATGCAGA
CTCAACACATTTCTGAGAAAGCAGGAACTTTTCCTGTGTGCTAGACTCTGTCGGGTGATTAGTTAATGAATGCTCTTACA
ATTTGCTAGATCAGCAGAAGTTAGTGTAAGCAACTTCACCTAAGAGAACAAGATTCTCTTGACGAGAACGTGATGTTTT
CTCTACAAAAGTACATAGAGAAAAATAAAAGCAAAAAAAAAGTAAAACGTGTATAAGTAGTATATTTGTGTAAAACCA
TGAAGTAATCTTAATATTTGTACTGACTACATGTGAAGAACTAAAGAACACACGAGAAATAAATGGTAAGGATTAATT
ATTGTTCTGTGGAGGCCGACTTGAGGGATGGGGGGCAGGAAGAAGAGGGAAGGAGAGCCTTTGCTCTTGTTTCTGTGG
TAGCTTTGAGTCATATGCTTATTATAAATTAAGTTAAATGCATCTAGCTGGTTAGAATTATTATCAGCGAAGGAGCCTTG
CTGAGGAACAGAGGGGCGAGTTGACAGAGGAAGCCGGACTGAAGCAGTCCGCTCTTGGTTGGCAAAGGCTGGGAGGA
AGCTGACCATGCCACGGGGAGGGGCTTCTGCTTCCGGAGGGCTCTGATAGTGACAGGCTCGAATCTCTCCTAGCCACGC
CCTTCCAGAAGGCATCACAAAGCAATGCGGAGCAAGTTGTCTGAAGTCCACTGAGACTCGCTGATTTGGCTACACTACA
GATACAAAGGACACAAGCTCTGCAACTACTTCTACTTCATGGTCCTTGGGTAGTCTGCCATGGAAGTTACTTCTGAATG
TAGAGGCTTGCTGGAGAACCAGACAATCCCAGTTTGGTTTAATCATTGCAAGCAGCTCTTGGTAGAGGCACCTAGATTT
GGCTTAAATGAAAGGGGAGGGGGAGCTGAATGGACTTCTGAATGGGAAGAGGTTGCCACAGTGAGGTAATCTCTCCAA
CAACTGAAAACACAGGAGCTAGCAAGGGAGGGAAAGACCGTGCTGACTTCATTGTGAGGCCCAGGACGGGATCTGTTT
ACCTTTAAGTTCACAGAGAGGTAGTGGAGTCAGGGAAGGAAAATAATATTTACCACACTTGACTGAAAATACAGGTCG



   

TTTTGCTTCTCATGGTCTGGAAAACTTTTTGTTGTTTTTCTACTTTAAACCAGGAAGTTTCCAGAACCAAATCCGTCATCT
AACAATTACCCAGTTCTCTGAACAACCTTGTCTGTTTTTCTCAGGTGAAAACAAGACTTCAAAGATGAAGTAACTTGCT
TAAAACAACAGAGCAAGTCCCAGAGTTAGCCAGTGCTAGCCAGTGCAAAGACTCTATCCCAAGGCACCCTGACTTGTG
GCTCAAACACCTCCACTTGTGTAAAATAATCATTTGTGATAATAATTATATTCTAGCTTGAGCTATGACCTCTGAATTCT
GAATTAAAGAAAGGATATGCCTCCTCTAGACACCCCTTTCCTCAAAACTTGAGTATAGAGTAAGCCCAGTGGTGATAGC
AGACACATAACTTTAATCCCATCCCTCAGGAGGCAGAGGCAGGTGGTTCTGTGAGTTTGAGGCCAGCCTGTTTTACAGA
GTGATTTCCAGGACAACTAGGACTACACAGAGAAACTGTGTCTTGAAAAAACAAAACGAAACAAAACAAAAAACATA
GAGTAAAACTGTCTTTAGTTCTGAATAGCATTCAGTAAGGAAGAGGGAAATGGAGAAGGAGGAAGGGAAATATCCAC
CTCCTGGTAAAAACGTGGAGGCTGCTGCTGACTCTGGAGTGTAACCTTGGCCCTGGATGTGAAAGACAAGGCCTGAGA
GTTCATCTTTACTGAACACAGCTGTTATCTGAGTTTCTCTAGGCAGCTGCTCTGTCAGACTCCATTTGGACCACAAGGGA
GCTGGGGTGGGTCAATCAGACTACTGAACCTTGCCATTTCTTTTAATATGAGCTATCCTAGGATTCAACTAATTGAAAA
GTGAAAGAGAAGGAAAGAAAAATATGTCATATGGCTCCAACTGCAAAGGGAAGGGTGTAGCTGTGTCCACAGGAACA
TGAGTGGGATTGGTGACCACAGAACAGTGATTCTAATACTATGTATCACGTTTACTCAAGTGACTAGATGTCCATGCTT
CTCTCTGGGGCACCGAGGGCACGGCATTACTCTTCTCATTACAGAAATGGTGTCAGGCTATCAAACATCAGCACCCAAT
CCCACTGACTCAGACAGTCCCAGTTTCTACACCTTTCCAAAAACAGCTCCATCTATGGGAAACCCCAAGTATCCCACTG
ACTCAGACAGTCTATGAGATTCTCTGTCCCAGTTTCTACACCTTTCCAAAACAGCTCCGCCTATGGGAAACCACAAGCA
TTTGCCTATGGGAAACCACAAGCATTTTCTGGTAATTCCTTCAAGTGCAGAGCTCAGAATTATAACATCACATACAATC
TTCTTCACAATGGCTGGACACGGCCCTGTGTGCTGTTGGGGACAGGACAATGATGAGAAACCTGACATTCAGGGATAT
GAAAGAGAAACAGTGGTTTTTACGGCCCACTGCTGGGTGCTGAGATAGGTAGGGGATCAGAGGTCAGGCAATGATCCT
GCTCACAGCAGTGACGTGTTTTCCAGGTTGGCCTCTCCTTAATCTCCGGTGATGCTCTCTGGGACACTCGCCCTCATCTT
CCTAATTCAAGGGTTCATTCACTTACCCTTTATTACTTTCATTAAATAGTTTATCATTTTAAAACTACGAGCACATGGGC
ACTGAGAATGGATACACACTTATTAGTGAGCATCGAGGGAAGAAATCCTTGTTAAAACTTAGCTGAAATGCAGTTACA
TCATTTCCCCCTCCTCCTTTCTCCTACCCCTTCCCATGCTTGCATCCTTGCTCCATTAAGAGACTCCTCTTTCTCCAAGCA
CTGTTGTTACATATACATAGAAACAACAACAACAACAAAAAAATCACTCAGTACTGAGAACCAATTAAGGGGCTCTTC
CCTAGGAAGACTCATTCTCCTCTGTCATCGGTTGCTAATTGCTTGTAAGACTTCCTCTAGGGTGTGACCTGATGAGGTCT
TCTTTATCTGTGTTGGCATGTCAACTGGTGTTGTCGCTGTTCAGGTCTGGGTAGGCAGCCACACTGTTCCCTGTCATATC
TAGAAAGCACAATCTCACAGCAGACTTAATGGTCCTCTGACTCTTAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGTT
AGGTGCAAGGTTTGGGTTATAAATGTGTTAACTAGGCCTGGGCACCCCCCCACACACACACACACAGCTATTTCTTTTC
ATTTTGACTAGTTGTGGCTTTCTGTGTTGGTCTCCCGACTTTGATGGTGGAGGTGGGGTGAGAACTTCTTTGATGGAATG
TGAGAGTGAGAGTCTACCTTTGCCTGTGGTTAAGTATTTAGAGTGTAGTTAGGAATACATTGGCTTTAAGGAAGTGGCA
GGATCTCCTGGGCTGGAGAGCTGGCTCAGGGCTTAAAGGCTAGATTCACAGCCAAAGAGACAAGTAGAAAAATTCTTA
AACTTTAGTGCAAAGGACCAGACCAGCTTTGCCAGGTGGTGCTGAGCACCTTCTGTGTGCTCTGGATGAGCCTCTGCCT
TGAATGGGAAATAGGAGCTCCAGCTTCACTCTGTCCCAAGGGATGTCCTAGTGGTTCCCTGTGTCACTTTCAGTCTTCAT
TGACCCAGCATCTCATGTCCTCTGGGAATAAATTTTTTTTTAAATGTTGCCAAGTGGCACTGTGCAGGAACTTCACATTG
TTCCTTGTCATCCTTAGAGTTGTTCTTGAGTTCTGTGGAGGAACAGTACTTGTGTCAACATGCCTCCTCTGCACTAGAGA
TGTCCAGCCATGCTTTTCTAGCTGTCTTGATTTGTTGTTGTTGTTGTTGTTCCTTTTTACTTCAACACTCTTCTGGAGTCAG
TGTTATAGTAATTTCAAAAGTCAAGTTGTATGACTCTTAATATTTTGCAGTCAAAGGACATTTTAAGTGGTAAGCACTTT
TCTGATATTCTCATTTTACCGAGGGACTTCATAAAAGAATATCTTTTGATTTTAAAACAGTGAAGTAGAAGCTTGGGCA
CCAGTGATTTTGCGGGTTTTTAATTTGTCTGTTTCGATTTTCCAGGTAATTGTAGGTTGATGCCAGCTACAGCTGTAAGA
GAATACATAGACAATGGAAACCTGAGGTGGGAGCTGGAGAGATGCTGTATGACAACACATAACCAGTGTGGACAAGG
CGGGAGGAACTCAGTCATTAAAGCCCTTGCTGATCATGCAGAGGACCTGAGTCCAGTTCCCAGTCCTCACATGACAGCT
AACAACCCTCTCTAACTCTAGTCCAGGGATCAAGAACACATGAGGTACATACATACAGGCAGGCAAAGCAGACACACA
CATCTAACAATAAATAAATATTTTTAAAAGTGGGGAAGGAAATAGAAACACTTGAGCCTTGTAGCAAGATTGTCTCCAT
GATTGCTTTACTAACTGCTCTGCAGTCATTCAGGAAAGATGAGAACTGCTCTGGTTGTCTAGACCAAGGATGCCCCACA
TCCCCAATGAGGTTTGGAAGAAAGCTTACCACTCAAACTGAAACAAAGAAGATCAAGAACAAGGAGGAAGACTGGGT
GGAAGGGGAAGGGGGAGCAATAGCTGTGGGAAAGGCTGTGGGAGTCAGAGGGAATGGGGGACATTAGGAGAACATG
GCCCACTGAATCAACTAAGCGGGACTCACATGTGCTCACAGAAACTAAAGCAGCAAGCACAGAGCCTACATGGGTCTA
TGCCAGACCCTTTACATCTATATTATAGCTCTTTGCTTAGTGGTTTGTGTGGGACTCTAACAGTGGAGAGAGGTGTATCT
CTGACTCTTTCGCCTGCTCTTAGGACCCCCCCCCCAATTTGGTTGTCTTGCCTGGCATCAATCAATATGAGGGCTTTTGC
CTTGTCTTATTGCATCTTGTTTTGTCCTGTTTGGCTGTTGTCTCTTGGAGGCCTTGGGGAAGAGTGGGGGGGGGGGGGGC
GGGGAACTAGGTGGAATGTATGGTATGAGACAAAAGTCTACTTTTTAAAAAGTATGGCTGCAGTATTGCTCTCCCTGGT
TGACAGTGTCTTTGGGGTCCAGTCCTTAACTGTGTGGATGGACAGAAGTTGAAGTGCTAAGTAACACAAGAAACTGGG
CAGGAGATGATGGAGTGGGGCTAGAGAGCCTTCTAGACTAGGTTAAACTCTGACTATGAAATCACTTTCTTGGTATAAC
AATAGACTCTCTTGAGGATTCTACTTGGCTTGCTTCTGGTTCTGGTTCTGAGGATGTTGTCTGCAGAGACGAAGCAATAC
AAAATAAGACGTCCTGGCCGATAACAACTCAGTGACCAACAGTCCCAAGGGAAAACAAGCTTCTGGCAGATTAAAAAC
AGGAGAGAACGGTGGCTTCAGATGTCCCAATTATCAATAAAAGTATAAACTCGGAAACAGTCATTATACAAAGGATCT
ACAGTAGCCAATTTAATTTTTTAACATGAGCGCAGTAGGAAGACTGATAGTAACATAGGTGGGTGATAGGAAGGAAAG
TTGAAGAACAAGTTTAACAACGGAAAAGTAAAGCAGAGAGCAGAAGGCTCATATTTCACCTTATTGGTGAATCGTGTC



   

ACCACGATTCAGTAAGCATGGGTCTTTCCACAGACGCTGTAGATTAACTGACGATCCACATTAGACTGGTCTTTCACTA
AACAACAAACTGCCTGTTGATTTAAATAACAAAATATGGATAGTAATCTCGAACAAGTGAATACTTCACCCAAAGCTA
ACAAGGTACGCTTGAAAACGGTGCTATTAATCTTATACCACTACTAGGTAGACGGAGATTATTGTTTTTGAAAAAAGAC
TTTTTAAACTTACATTTTAATAGCAGGTTTGTCCTCTGTTCTATACAGTTGAGGGTATTTAAATGCCTGAGAGCCCAACT
GTGCTTATTGAAGATGAATGTAATCTGGGGTTATCATAATTATCCAGAAGAACACATGAATATCTAGAATTGCTTGAGC
AAATACATTATAGTGACTGATGTTATTCTGCCCTCTACTGGTGAAGATTGAAATTCACGCTGAGATGGGTTCCAGTCCA
AAGACTGAATGACCAACGTGAATCAATCTCTCTCTCTCTTTCTCTCTCTTTCCCTCCCTCCCTCCCCTTTCCTCCCTTCCA
CTTTTTCTCTCTCCATCCTTCCCTCTCTTCCTCCCCCTCTCTCTCCCTCCCTCCTTCTCCAGGATCTCACTATGCAGCCTTG
TCTGGCCCGGAACTTGATTTGCTGATCATGCTGGTTTTGAACTCACAGACATCTACCTGCCTTTGTCTCCAAAGCACTCG
GATTAAAACCATGAATAACCACTCCTGGGTTGAACTAGAATGTCAGGGAATTTTTTCTCATAAAACAAAATGAGCAAA
ACAAACCAAAAAAGCAGAATTAGAATCTTGATTTATATATCTTGGTCAATTAATAAGAGCAGGGAAAAAATTGAACAG
TATACAATCTCCTATTTACATTGCTAGGCCCATTATGTCATTCAAAACGGTCTGCATGCTGCTTTCCCCATATAAATGTA
GCTACTGCCTTTCATCAAGAAGCCTCTCTTGGTAACAAATGGAGACCATCACAGAAAACCACAACTGGACACAATGTA
GACAGCAACAGATCCTAGGAGAAGCAGCTCCAACAGATACATCTATATCCAGGTCACAGCTCCAGCATCTGCAACTCA
GAGGACTCCAGGAAAGGGTCCAGAAGCCGATATATATATATATATTTCTGCAACCAAATGCCTTTTCACCTTGTCCAGT
GTCCTCCATATGCACATACAAGGGCTTGTGAAAAAGGTAAGGAATGGTTTCTTGACTTAACTTACCAAGATTTTCACTC
TGTCATATACATTTCTATCAAGGCTCTGTTGGCCACTGAACAGTCTAGTGGCATTAGCTCTGCACTTACCCATTCTTCAG
CATTTTCCCTCTGCAGGCTGAATTCCTAACCCGGCCACTTCTCCCTCCTCCTAGCCTGGGCATGGATATAAACATGTGTG
TTATTAATGGTGACCACTGGACTGCAGCTATGCTGCAGGTTTCTATTTGCTGTGGGTATAACCAGAGGAGCCAGTTTAG
GTGAGAGTCAGTGTCAGAGGGACTGGATGGAGCGTAGATGAAGCTCCTCCGACACCTGGTTTTGTTTTATTAATGCACA
CAGTCCCTGTTACTAACATGAATCAATTAAAGCCTGCCCAACTCTTTACTGGTCTGGGCCCTCCAATCTGTTGCCATTAA
AGCAGAGACTTATTCTTTAATATCAACCAAGAACCAGTTGACTGCTTTGGTGATATGGGCAAGGGGGCTTAAATGGTAG
GTCATAATTACTAGTGACTCATTCGCTCTATCTTTTTAGCAAGTGTTCTAGTTTGGTTTTTAAACACTTACCAAAAACAA
CTTAAGAAGAAAAAGATTTATTTCATCTTACAAGGCACACCATTATCAAGGGAAGCAAGGGCAGGAATCGGGAGGCAG
GAACTGAAGCAGAGACCATGAAGGAGTGTTGCTTGCTTGCTTGCTTTCCCTGGCTTGCTCAGTCTGTCTGCTTGCTTCCT
TCCTTTCTTTCTTAAAAGACATATTTGTGGTAGAAAGCTTTTTAATTGTTACTAAGTTTAAGACATATTTTCTTACTTTGG
TACAAAATTTGTTTTGATACAAAATCAAGGTTTTCATTACTATAAATTTCTCCTATTGATACAAAAAATTTTGAAAGTAC
AGGGCTTAGATCCAGTCCTTCTATAACTGTTTTTATAAACTGGTCTGAGATGAATAAGCCGGTGAGTTAAGGGCCAAAT
AACAAATTCATGTCTCTAAGTTTATTGTTAGAGTGTTTTCAGATATTTAATTAGAAACAGCTGAGAGCAGTTAATGGAC
AACAGTCCAACAGATTACTTTACATAGATAGTTGGCTTTCAAAAACGTCAAAAATCACAGAATGTGACATTGAATGTTA
TTTATTCACTTGTGGTTGAGACAAATCTGCTTGTAACAGCTTCCCATTCATGGATTCAAAGAAGCAGCTGAACATCTAA
CCTCCAGGTGAGGCTGTACATTTGTGGCTAGGTGGCCACTGGGCAGAAATTGCCTATCTCTCTTGCAGACCTGTACTGTT
CTTGAAAGGACACAATTTACAGGTTAGGACAGCTTTGTTCTGCCAAGACAGAATAGGCTAGTCCTTAATATTCTGGTAT
CTCTAAGGTCTGTCAGATGATCCTGGGCCAGAAGGCTGAAGACAGATAGATGCTTCAACTTCCTGACTTACTAGGGCTG
TATAGGTAAGCAGCTGTCTCTACAGTTTGTCTCAGTTCTGGAAGCTGTGTTAGGCTTCCTATATATTTTCAGTAATGTTG
GTTATTCTCAGATTTCTGATGGGGTTAAAAGACTACTTATAGTCTCTTAGCCAACCCAGTTATTTACATTGAGAGAACCA
GATTTGAGAGCATGGTTTTAATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNAAAATGATGGACTGGGTGTTAGATCTATCTTATACCTTATAAATTACAAAATA
GTAATAGTTGTGCTTAATTTATAGTTTTGAGAGAAAAGATTTTTTTATTTAATTAAACAGAAAGGGTGATATGTGGCAG
GATTTTCCCTGTCCAATTACATTAAAATATTAGTGCAGCAGGAGGCCTGTGATTGGACAGGGAAAAGGGAGACAGAGC
TAAGAGTTACACACACACACACACACACACACACACACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGACTCGAGGGAGAGACGGGGGAAGCAAGATGGACACAGACAGGAAGGTACAGACTCAGTGTGGCATTAAATAGCCA
CAGGTACATAGGGCATCATAAAGGATAGAATAATTGGGAAATTGGGATAATTTGTCTAATCTAGGTGGGCAGCTGGTT
TTTTTTTTTATTATCAATTGGTTCTGAAATCATTGCATTGGAATCTTGTGGATTGAGAATTTATTGATACATAAATCTGAT
TGGTTAATTATAAGCTTCAAGAGTTTTGTTTTACTGGGTTACTGGAAGGTGGGACCACTGACCACAGGGGGATTATGGC
TGAGAGGGTACAGGTGGCACTGAGGCAGTGAACTGGAACTGCTATAGCAAGAGGTGTATTTTCAGTATATGAAAATCA
ATGGGATACAAGAGTCAACTCAGTGCTTCTTAGAAGGGGGAACAAAATACTCAAAAGAGGAAATATGCAGACAAAGT
GTCGACTGAAAGAAAAAAGAGACTGAAGGAAAGGCCAACCAGAGACTGCCCCACCTGGGGATCCATCCCATATACAG
TTACCAACTATTGTGGATGCCAGGAAATGCTTGCTGACAAGAGCCTGATATAGCTGTCTCTGGAAAGACTCTCTGCCAG
ACCCTGACAAATACAGAGGCAGTGGTGGATACTCATTGGACTGAGCGCAGGGTCCCTGATGGAGGAGTTGGAGAAGGC
ACTGAAGGAGCTGAGGGGGTTTGCAGTCCCATGGAGGCGTTAACATGCCAGACCCTCTGGAGCTCATGGGGACTAGAT
CACCAACCAAAGAGTACCCATAGAGGGATCCAT 
 
 
 
Selection Cassette: 



   

GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCC
CCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGT
CTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA
TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGC
TTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGG
CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGA
AAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATC
TGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGG
GACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG
CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGC
GGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGT
TACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGG
GTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA
CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG
AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGAT
CAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCC
ATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA
CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAA
ATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTC
GGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTC
ACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACA
ACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT
GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGC
GATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGA
ATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAA
GGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCG
GCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC
ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTT
CGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTT
GGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG
AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCG
TCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGA
TGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCAC
AGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGC
GGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATC
GAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC
TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAG
ATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAA
AACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGC
GCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA
TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA
GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACA
TCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGC
CGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTA
AGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATG
GGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGC
CGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTT
TTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGT
CTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACG
CGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTC
TCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG



   

GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA
TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA
GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC
ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC 
 
Targeted Locus: 
TACCCAGTACCCATACATGTTCTGATTTCTCTAATCATGTCTGTTCATTAGTCATTTCCTTTGACGCCAGTGAAGCCCTCC
CAAACCACTTCCATGCCTATCCCATGAAGGATTCGGTGCTTTGGAGTAAGGGAAATTTGAGCTTCAGAAGAAAAAGAC
CAAGTTTTTTAATTACTGAATGGTTAATGGATTTTTATACAATCAAGTATCTTTTCCCAGTCATGCCAAGTGTGCATTCT
CCTGCTGTGCCTATGTAACAATTAGTGATTCTGGGAGATAGTTTAGTAGGGTGACGTTTGAAATAGTTGCATTTGAGGA
ATGTTTTTGAAAAGTCTGAATTTATTTTGGCCTAAATGTAGCATGCTCTAAGTATGGTAGTATTCTCTTAACTTCTCATCC
ATTTGGATTTTGATAAATTTCTAGACACTGTTTACAAAAAAATAAAGGAAATAATGTGAAGACAAGAAAACTTTATTTG
AACATAAACATGCACACGTCATCTACACACACACAAAGAAAAGAATCAAAGGCCATCGGATCACATAAAACATAAAG
CCCAACATATGCTTCATAACAAAAATCAAATATAAGCCCTTTGGGAAGTTTTTGAGAAAAACATACACACAAGAGAGA
GAGAGTCATGTAAACATTAATCAAAACAAAACATAAATATACATCAGGATAGATATGATTATAGAATAAGAACAATTG
CCAAGAATAAAGAACATTTTAACTTAGCTCATCCAGATTTCATAATAACCTAGAATGTATTATGTATGCATAATGCAGT
TTTAAACACATTATGTAATTGAAAAGGTAGAAAACAAATCTAAAATCACAGCTGGAGATTTCAAAATCTCTGTGGTGG
AGAGGTTTGTGTCTTTGTGTCCCTGTGTCCCTGCGTCTCTCTCCTCTCTGTCTCTGTCTCTGTCTCTGTCTCTGTCTCTGTC
TCTGTCTGTTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACAGACACAC
ACACACACGCATTCTTGCTAAGAATTCTTTCTTTTTTTTTATTACGTATTTTCCTCAATTACATTTCCACTGCTATCCCAA
AAGTTCCCCACACCCTCCCCCCCTGACTCCCCTACCCACCCATTCCCATTTTTTGGCCCTGGCGTTCCCTTCTTTCTTGAC
AAAGCACAGTTCACCAGGCAAATATGAAAATTTTCAGTGCTTTCAATCACCGGAACCTATCTGACATTCATAGAACAGT
CCCCACTCCAAAAGTAGAATTATTTCAAGTTCAGCAGTAACACCATCAAGGTAGATTATATTCTGATCCACGGACCCAA
TCAACTCAAACTTTATTCTTTAATCACAACATTGAAATTAGAATTATCAATAATATTAAAACTATCTGGAAAATCCCCA
AATTTTTAGAAATCAAAAAACCTTTAGGCTGTTATTGTAAATTGAAGGTAATTTCTGTGTAAGGACTTTTTTTTTAGCAC
TCTTGGTGGGATATAAATTAGTATGATATTAGAGAACAGTAGGGGTTCCTCAAGATGTTGAGAATAGAACTATTCAGTA
ATCTCACTACTGGGTGTATATCTAGAGAAAATAAAATCAGACTGTTGAAGAGATGCCTGCAGTCCCATACCTACTGTGG
AATTGCAATAGCCATGGAACAGAAACAAGTGTGCATCAACAGATGAATTGTCAAGGAAAATGGTGAACACACATAATG
ACATGGTTCAGCCTTAAAACAACAGCAACAACAAAAGCAGCAGCAGGAGGACGTGATAAAGAGATGTCTCAGTGGTT
AAGAGTATCCATTTCTTTTGAAGAGGACCCAAGGCCAGATCCTAGTACACATTTCTGGCAGCTCACAACTGCCTGTAAC
TCCAATTTTAGGGGTCCAGTACTCGCTTCTGATCTCCACTGGCAACTACATTCACATGTACAGCTACTGCCTCACCACCC
TAATACGTGTATTTTTTTTGTTTGTGTTTAAATCTTTTTCAAAAAAAAAAAAAAAGGAATGGTATGTCATTTATAACAGC
ATAGATGGAAATGGGGATAATTACGTCACTGGAATAAGCTAGGTACAGAGAGCCAAGTGCCTCACATGTGGAAGATGA
AGATGCTGACCTCAGAGAGTGAAGAACAGAATGGGTAAGGGAGAGACAGTAAGGAAACAAAAGGCTGGAGGGAGAC
TGGTGAACAGCTGCTAAGCTACCGTTGAATTGGAGCAAGGAGTGAAGTGTGGTGAACAGCAGGGTGACTAAAAACAG
GAATGGATATTTCTGAAAGCCTGAAGAAGAGGGTTTAGAATGTTCTCACCATAAACAGTAAATGAGAAGGTAGATTTG
TTTACCCTGATTTAATGCATGTATTAAAACATGGCACTCAACATAAATTGTTTCTGATAGATAGATAGATAGATAGATA
GATAGATAGATAGATAGATAGATAGATAGATAGATAGATATGCTTGTTTTTTCACAGTGACAATAACTGACAAATGCA
ACTTGACTGGAAAAGTGCTTATATGTTTGTTCATAGTTCTGAGTGACTCATCCATCCTGTCAGGAAAGGGAAGGTGGTA
GGGAAAGCATGGTGGCAGGGGAGCCTGCAGTAGAGCTTCCCCACATCCTGGCAGCTGAGAAAAGAAAAGGGATTGGA
AGTGGAGCCATGTTATGACCCTCAAGGTCTGCTTCTAGCAGCTATGTACATCAAATAGACTCTGAAGTCTCAAAGGTTC
CATATCCCCTCAAAATAATATACCACATTCTGGGGGCAAAATGTACCAACATAAGGGAGACAAGTTACATTCAAGCCA
TAAGAATGGGATTAAAACAAGTTAATTTTAAATATTAAAATGAATTATAAGCTATTAAAAGTTAAATTTAATCTGTTAG
GACAAATACATTAATACAAAATAATCTATGAAAGTCTTGCCATTACCATTAATATTCTTTCCCTGGAATGCCACATTAA
AGGTTTACATGTGTAGGCTGAGACTAGTTAGATTCCATTATCTAGACATGTAATGAGACGATAAATGTCTGAAAGGTGG
TTTTAACACTTTACTGTTTCACCCAAAACCTGCCTTCAAAGAAATAATCACAGATGTAACTTGCTGTATTATTTTATGGT
AGGATGCATTTCCATACTCAATGCATGTTTACTAACATTTACTATAGTAGTATAGGTAGTAAAGAAGATAATTTGGTTT
GTATTTCTAAGAGGCTTTTAATTTAGGGAGGTTATAAGATAGGTAAATCAAATGCCTCACATAAATTAGAAAAAAGAA
GGATATCTTAAAGGGAGTACAAAGTACAGCAGGGATCTAGAAGAGAGAGTGGAGAGGGAGAGGGACACACACACATA
CAAGAAGGAGCTGTGGAGATTTGGCCTCAGATAAGCCATAGTCACTAAAGAAGTGCAGGTGATGATTCATAGAAAGAA
AGAGCGATCAGCAAACACACAAACATTAGTTGTGTGAGGGGAACACTGTGTCTTTTAAGTATTAGCTGTGTTAAGAGGT
GTGGTGGTTTGAATAGGTATGGTCCCCATAGACTCATGTGTTTGAATACTTGGTCCATAGGGAATGGCACTAGTAGGAG
GTGTGGCCTTGTTGGAGGAAGTGTATTACTGTGGGGTCTGGCTTTGAGGTCCCATATGCTCAAGCTGTGCCCAGTGTGG
CACATAGCCTCCTTCTGCTATCTGCAGATCAAGCTGTAGAACTCACAGCTCCTACTTTATGACTGTGTCTGCCTACATGT
TTCCTGCTATGACAATAAGGGACTAAACCTCTGAACTGTAAGCCAGCCCCAATTAAATATTTTCCTTTATAAGAGTTGC



   

CATGGTCACGGTGTCTCATCACAGAATCTTTTACTTCCTCTGGAGTCCAGTTCCCTCGACTTCACTTACTACAACTGTTC
CGGGTAAAACTAAGAAGGTAGGCTGGGGGATTGCTCAGGAGGATCTTAGCAATGTGGAACTGGGTATTTGTAATTTAA
GAGGCATTACTATTGTAGAGCTGTTCTCATTGGCTTACCATAGTTGCAGCTAGTCTAGGGAAAATGGACCATCCAACCA
CTTCCATCTCTTCTCACAATCTTGTTATCTTTAACTGGTTTCATGTATTCATAGAGGACCAACACATTTGTAGCCATTGTA
CTGAACTTGTAGGTTGTGCATACTATGCTGCTATCATGAGGCTATAATCACAATCTTTTGATAAGTTTTACTTTTATCTTA
TTTTGTAAGCTAAAATATTAGATATTAAACTGATTGGGTGAAATATAAAATAGTTCAAGGTTATTGGTACATATTTTCAC
ATTAATATGCCCAAATACTTGTGCACATTTACAGTTGTACATGAAGTTTCAAAGTTATCAGCCTGTGGATTTCAATGTTT
ACCTCAGAGTGTGCTCTGGCCACTACCAGATCTATAATAAATAATACTCCATGAAATACCACTGCTTGAAAAAGGAAGC
TTGCTCTCAATAAAAGTGCATTACTAAGCCTGAGTAAGCATTTAGAAAGTGCATTGTGTTAGTTAAGGCTTGTACGTAA
TAAATAATGAGTGGTAATAGTAGGTCAGAGTGGACAACTATCATTGTCTCAAGACAAGTGCACAGTGAAGCCAGCTCT
TTCGTTACTTCCTCAAACAGCAACACAATGGGGAATGTAAAGGAAATGTTCCATAAAACCCTGGAATGGGAACCAGAA
AACCTAAGGTATAAACTTGGGAAACGACGTACAAGGAAACACAGACAACAGAAAAGAACACCCTCCCTCAGGGTTTC
AGATGCGTGAGAGGTAAATATTTCCCAGAACTGGAGTGGTACAAGGTGTGCAGAGATCCCTGTGTGCCCTCCACCAGG
CCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAG
AATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCG
GTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCT
TCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGT
TCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAG
GTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTG
GATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCA
TTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCC
CCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTA
CAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTA
ATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCC
GGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTG
GCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACG
GAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTT
TTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTC
TGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGT
TATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAA
TCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGG
CGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTC
GGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTG
TGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAA
GCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAG
GCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGAT
GAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTAC
GGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCT
GGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGC
TGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGT
GCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCA
GCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGC
GAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTAC
AGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACG
GCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCC
AGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGA
ATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGA
AGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCA
ACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCA
GTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAAT
GGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGC
GATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAA
GCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTG
CAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTA
TTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATA
CACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGC
CGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCC
GTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGA
CTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGA



   

AGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGA
ATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTG
CCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTT
TACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATAC
GGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAAC
TTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGAT
CGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGT
CGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAA
ACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGC
ATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGA
TTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTG
ATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGA
ACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACT
GAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAG
AAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGA
AACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGG
GGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCG
ATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGA
CCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTG
CTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCA
ATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAAT
GGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGCAAGAGCCAACAGGGGATTTGAAAGACATAGGTTGGTGGCGGA
GTGGGAGGAGCTATATGAACATGATTTGTTTCTTTTTGGTGTAAAGTGGCTGCATTGTTTTGCTTCTGCCCAGGTTTAAC
TGTGTTCTAAGATGGCATGCATTGCAATATCCATTTTGCCATGCCATGTTATGTTTTCTACCAACTTCAAATTATTTAGG
AATTAAAATTAATTCATTAAAATTTCATAATTGGTTCTTCAGTGGTGAAATTTCGTAGAATTTTGCCGTTAGATACGATG
AGCTATCTCGATAATGTAGTGAGCATTCCTTAACATACAGCATTAATTCATGTTTACCAGAACTTGTTAGCATCAATCCA
TGAATATTTCTATTACAAAGACATAATAGAAATACGGCCAAAAGGTGTGAACAATTTTCAGAAGAATGAAAACAGATT
CAATCTCACTCATTATAATAATAATAATGCAGATTACAACTGAATAGCATGCTGTTTTTAACCTATTAACTAACACCTCA
AGGTTTAATTAAGAAAAAATATGCAGACTCAACACATTTCTGAGAAAGCAGGAACTTTTCCTGTGTGCTAGACTCTGTC
GGGTGATTAGTTAATGAATGCTCTTACAATTTGCTAGATCAGCAGAAGTTAGTGTAAGCAACTTCACCTAAGAGAACAA
GATTCTCTTGACGAGAACGTGATGTTTTCTCTACAAAAGTACATAGAGAAAAATAAAAGCAAAAAAAAAGTAAAACGT
GTATAAGTAGTATATTTGTGTAAAACCATGAAGTAATCTTAATATTTGTACTGACTACATGTGAAGAACTAAAGAACAC
ACGAGAAATAAATGGTAAGGATTAATTATTGTTCTGTGGAGGCCGACTTGAGGGATGGGGGGCAGGAAGAAGAGGGA
AGGAGAGCCTTTGCTCTTGTTTCTGTGGTAGCTTTGAGTCATATGCTTATTATAAATTAAGTTAAATGCATCTAGCTGGT
TAGAATTATTATCAGCGAAGGAGCCTTGCTGAGGAACAGAGGGGCGAGTTGACAGAGGAAGCCGGACTGAAGCAGTC
CGCTCTTGGTTGGCAAAGGCTGGGAGGAAGCTGACCATGCCACGGGGAGGGGCTTCTGCTTCCGGAGGGCTCTGATAG
TGACAGGCTCGAATCTCTCCTAGCCACGCCCTTCCAGAAGGCATCACAAAGCAATGCGGAGCAAGTTGTCTGAAGTCC
ACTGAGACTCGCTGATTTGGCTACACTACAGATACAAAGGACACAAGCTCTGCAACTACTTCTACTTCATGGTCCTTGG
GTAGTCTGCCATGGAAGTTACTTCTGAATGTAGAGGCTTGCTGGAGAACCAGACAATCCCAGTTTGGTTTAATCATTGC
AAGCAGCTCTTGGTAGAGGCACCTAGATTTGGCTTAAATGAAAGGGGAGGGGGAGCTGAATGGACTTCTGAATGGGAA
GAGGTTGCCACAGTGAGGTAATCTCTCCAACAACTGAAAACACAGGAGCTAGCAAGGGAGGGAAAGACCGTGCTGAC
TTCATTGTGAGGCCCAGGACGGGATCTGTTTACCTTTAAGTTCACAGAGAGGTAGTGGAGTCAGGGAAGGAAAATAAT
ATTTACCACACTTGACTGAAAATACAGGTCGTTTTGCTTCTCATGGTCTGGAAAACTTTTTGTTGTTTTTCTACTTTAAAC
CAGGAAGTTTCCAGAACCAAATCCGTCATCTAACAATTACCCAGTTCTCTGAACAACCTTGTCTGTTTTTCTCAGGTGAA
AACAAGACTTCAAAGATGAAGTAACTTGCTTAAAACAACAGAGCAAGTCCCAGAGTTAGCCAGTGCTAGCCAGTGCAA
AGACTCTATCCCAAGGCACCCTGACTTGTGGCTCAAACACCTCCACTTGTGTAAAATAATCATTTGTGATAATAATTAT
ATTCTAGCTTGAGCTATGACCTCTGAATTCTGAATTAAAGAAAGGATATGCCTCCTCTAGACACCCCTTTCCTCAAAACT
TGAGTATAGAGTAAGCCCAGTGGTGATAGCAGACACATAACTTTAATCCCATCCCTCAGGAGGCAGAGGCAGGTGGTT
CTGTGAGTTTGAGGCCAGCCTGTTTTACAGAGTGATTTCCAGGACAACTAGGACTACACAGAGAAACTGTGTCTTGAAA
AAACAAAACGAAACAAAACAAAAAACATAGAGTAAAACTGTCTTTAGTTCTGAATAGCATTCAGTAAGGAAGAGGGA
AATGGAGAAGGAGGAAGGGAAATATCCACCTCCTGGTAAAAACGTGGAGGCTGCTGCTGACTCTGGAGTGTAACCTTG
GCCCTGGATGTGAAAGACAAGGCCTGAGAGTTCATCTTTACTGAACACAGCTGTTATCTGAGTTTCTCTAGGCAGCTGC
TCTGTCAGACTCCATTTGGACCACAAGGGAGCTGGGGTGGGTCAATCAGACTACTGAACCTTGCCATTTCTTTTAATAT
GAGCTATCCTAGGATTCAACTAATTGAAAAGTGAAAGAGAAGGAAAGAAAAATATGTCATATGGCTCCAACTGCAAAG
GGAAGGGTGTAGCTGTGTCCACAGGAACATGAGTGGGATTGGTGACCACAGAACAGTGATTCTAATACTATGTATCAC
GTTTACTCAAGTGACTAGATGTCCATGCTTCTCTCTGGGGCACCGAGGGCACGGCATTACTCTTCTCATTACAGAAATG
GTGTCAGGCTATCAAACATCAGCACCCAATCCCACTGACTCAGACAGTCCCAGTTTCTACACCTTTCCAAAAACAGCTC
CATCTATGGGAAACCCCAAGTATCCCACTGACTCAGACAGTCTATGAGATTCTCTGTCCCAGTTTCTACACCTTTCCAAA
ACAGCTCCGCCTATGGGAAACCACAAGCATTTGCCTATGGGAAACCACAAGCATTTTCTGGTAATTCCTTCAAGTGCAG



   

AGCTCAGAATTATAACATCACATACAATCTTCTTCACAATGGCTGGACACGGCCCTGTGTGCTGTTGGGGACAGGACAA
TGATGAGAAACCTGACATTCAGGGATATGAAAGAGAAACAGTGGTTTTTACGGCCCACTGCTGGGTGCTGAGATAGGT
AGGGGATCAGAGGTCAGGCAATGATCCTGCTCACAGCAGTGACGTGTTTTCCAGGTTGGCCTCTCCTTAATCTCCGGTG
ATGCTCTCTGGGACACTCGCCCTCATCTTCCTAATTCAAGGGTTCATTCACTTACCCTTTATTACTTTCATTAAATAGTTT
ATCATTTTAAAACTACGAGCACATGGGCACTGAGAATGGATACACACTTATTAGTGAGCATCGAGGGAAGAAATCCTT
GTTAAAACTTAGCTGAAATGCAGTTACATCATTTCCCCCTCCTCCTTTCTCCTACCCCTTCCCATGCTTGCATCCTTGCTC
CATTAAGAGACTCCTCTTTCTCCAAGCACTGTTGTTACATATACATAGAAACAACAACAACAACAAAAAAATCACTCAG
TACTGAGAACCAATTAAGGGGCTCTTCCCTAGGAAGACTCATTCTCCTCTGTCATCGGTTGCTAATTGCTTGTAAGACTT
CCTCTAGGGTGTGACCTGATGAGGTCTTCTTTATCTGTGTTGGCATGTCAACTGGTGTTGTCGCTGTTCAGGTCTGGGTA
GGCAGCCACACTGTTCCCTGTCATATCTAGAAAGCACAATCTCACAGCAGACTTAATGGTCCTCTGACTCTTAGGNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNAGTTAGGTGCAAGGTTTGGGTTATAAATGTGTTAACTAGGCCTGGGCACCCCCCCA
CACACACACACACAGCTATTTCTTTTCATTTTGACTAGTTGTGGCTTTCTGTGTTGGTCTCCCGACTTTGATGGTGGAGG
TGGGGTGAGAACTTCTTTGATGGAATGTGAGAGTGAGAGTCTACCTTTGCCTGTGGTTAAGTATTTAGAGTGTAGTTAG
GAATACATTGGCTTTAAGGAAGTGGCAGGATCTCCTGGGCTGGAGAGCTGGCTCAGGGCTTAAAGGCTAGATTCACAG
CCAAAGAGACAAGTAGAAAAATTCTTAAACTTTAGTGCAAAGGACCAGACCAGCTTTGCCAGGTGGTGCTGAGCACCT
TCTGTGTGCTCTGGATGAGCCTCTGCCTTGAATGGGAAATAGGAGCTCCAGCTTCACTCTGTCCCAAGGGATGTCCTAG
TGGTTCCCTGTGTCACTTTCAGTCTTCATTGACCCAGCATCTCATGTCCTCTGGGAATAAATTTTTTTTTAAATGTTGCCA
AGTGGCACTGTGCAGGAACTTCACATTGTTCCTTGTCATCCTTAGAGTTGTTCTTGAGTTCTGTGGAGGAACAGTACTTG
TGTCAACATGCCTCCTCTGCACTAGAGATGTCCAGCCATGCTTTTCTAGCTGTCTTGATTTGTTGTTGTTGTTGTTGTTCC
TTTTTACTTCAACACTCTTCTGGAGTCAGTGTTATAGTAATTTCAAAAGTCAAGTTGTATGACTCTTAATATTTTGCAGTC
AAAGGACATTTTAAGTGGTAAGCACTTTTCTGATATTCTCATTTTACCGAGGGACTTCATAAAAGAATATCTTTTGATTT
TAAAACAGTGAAGTAGAAGCTTGGGCACCAGTGATTTTGCGGGTTTTTAATTTGTCTGTTTCGATTTTCCAGGTAATTGT
AGGTTGATGCCAGCTACAGCTGTAAGAGAATACATAGACAATGGAAACCTGAGGTGGGAGCTGGAGAGATGCTGTATG
ACAACACATAACCAGTGTGGACAAGGCGGGAGGAACTCAGTCATTAAAGCCCTTGCTGATCATGCAGAGGACCTGAGT
CCAGTTCCCAGTCCTCACATGACAGCTAACAACCCT 


