
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-Tmc2tm1Lex/Mmucd MMRRC: 032627-UCD 
 

Protocol:    

Reagent/Constituent Volume (μL) 

Water 5.6 

GoTaq® G2 Colorless Master Mix,2X 6.6 

Primer 1.  (stock concentration is 20μM)  0.45 

Primer 2.  (stock concentration is 20μM)  0.45 

Primer 3.  (stock concentration is 20μM) 0.45 

Primer 4.  (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. DNA434-3 GCATGGCTCTCTGCACAGGTGA Estimated Running:Time: 90 min. 

2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype 

3. DNA434-23 GAGGCCTGTTGAGTAGCACC 1 & 2 338 Mutant 

4. DNA434-4 GGAGGAGTGTCTGGATAGATTG 3 & 4, 1 & 4 294, 483 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: 
UNQ907 

 
Date of Submission:  10/19/04 

Lexicon Contract Name: DNA434 Mutation Type: X  Standard Knock out  

LexVision Name: MEM634N1   Conditional  

Reference accessions:  NM_138655 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __KOS 53_________     
    X Target Vector  DNA __KOS 53 TV____________     

  X Targeted ES Cell DNA __1B1____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: DNA434-19/20 DNA434-21/22 

Restriction Enzyme for Genomic Digest: EcoR I EcoR I 

Predicted Wild-type Band (kb): 13.6 kb 13.6 kb 

Predicted Mutant Band (kb): 7.0 kb 6.6 kb 

Probe Size: 297 bp 356 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: DNA434-4 5’ Primer Name: neo3A 

3’ Primer Name: DNA434-23 3’ Primer Name: DNA434-3 

Predicted Wild-type Band (bp): 294 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 338 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 
DNA434-19  5’ – CAGTATTGACAAAGAAGCCAGAAA 
DNA434-20 5’ – CAGCCACATCAACTTAAAAACATC 
DNA434-21 5’ – CACGCACCCTCTTTCCTTTGT 
DNA434-22 5’ – GTTTGCCATCATCCTCATTCTCA 
 
PCR Genotyping 
DNA434-3 5’ – GCATGGCTCTCTGCACAGGTGA 
DNA434-4 5’ – GGAGGAGTGTCTGGATAGATTG 
DNA434-23 5’ – GAGGCCTGTTGAGTAGCACC 
neo3A  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
ATGAGCCCCCAGTTAAAGAGCTTGGACGAGGAAGGTGAGTCTTCATCTTCATCCTCATGGGTGCTACTCAACAGGCCTC
TGGGCACAG 
 
Genomic Locus: (the deleted sequence represents nt-10001-10088-------in the sequence below) 
AGGTAGAAGCCACCTACACACATCTCCACATCCTTGTGAGTAATTAAGAGTCTCTTCCTTTTCTGAACTCTATGATATAA
TTTTACAAGCTCCCTGGAATTCCAACATGTCCCAATGGAGCCTATATTTTCAAAGAGACTCTAAGACTCTAGATTCCTAG
ACAGAGGTCTTCACATATCTCAAGACAGAACCCCAGTCTCTATTTCTGGACAAAAACCCAGATGCGCTTGCCCTGTGGC
CTACTTGGTGTCTTTTTACTCAGATACATCTGTCTTTTGAAGCTGACCTGTTCCCCAGAAAGTCATCTTCCTTTACCTAGT
CCAGCACTGTGTGTGGATGCCCCACCATCCCAGCATGCCAGCCAGGTGAGTATGTCTCCTAATGAAGAGAGTGCTACA
GAAACAGAGAGGGTAAGGAGATTTCAGAAGGCCAAATGGCACTCCAGCAGAGGGTCTGTCCTGTAACAGAAGTGACT
AAGAAACTTAAAGCTGTTGAATTCTCTCTGTTTAGGACTTCTGCCATGGTCTCTGCTACATAGCTGCACCAGGTTATTGC
CAAATTATTGGTTATTGGTGATAATAAACACAGCTTGGTCTAGTGCTACTCTGTGGGATAAAATTTTAGAAGCCATTCCT
CTCCTAAAGCCAAATGGGATAGAGAGAAACAGGACAAGAAGTTTGCCTGTGCATCCACTGAATGGAAGCTAGACACAC
GGTAAAAGCTGGAGCTGTGAACAAAGAGACAGTGATCAGGACTTTCATAAAGCATGTATCTTCTGACTTCAATTTGGA
ATGTTCTTAGCCCATTTAATGTTGGGTAGGCTCTTTACTTCGGTGAACAATTAGTTTTGGCAGCCATGTTTGGTGCATAA
TAACATAACATCACATGCTAATAAACATCATATTGAGAAGGGGTCAAACATGGGGCATGGTCTCACTTTATAATAACCC
GCCCCTCCTATAGCAGCTGATAATGACCCTTCAGACACACCCATGAACTTACAGTCTCTTCCATAAAGCCTTACCTCTTA
ACCACTTCACAACAGTGCTGTTATGTCAGGGACCAAACTCACAACGCATGAACCTTTGGGAGAAGATAATACAAAATC
ATAATGGGGATGGGGATATCCCAGTTATGGCCACAGCATCTCAATCCCAGAAAGACCCTAGAAGTCATAACAGAATGG
CATCCATATGACAGCTGAAGAAGAGACCGAAAAATCTTCAGTATCTTGTTTATGGTCCACTTATGGTGGAGACTAATAA
GACCCCTGTCTGATTCCAGTGACTCCTCGGTAGGGTACAATATTACAGAACACATTTGCCCTGAGGGAATTCCAGTTAC
GGATTGTCTCTGTCCCCTGTGTGGGCAGAAATAGCATAGTCTCTGAATCGTGGGCTTTTTCTCTCCCTGTCTCCTAGAAC
AGTGAGGGAAGGAATGAGCAGACAAAAGAACCAAAATGACAAAAAACAAAAACACATGACCCTGGGGCTGGAGCGA
TATTCCAGCAGTTTGGAGCGTTAGCTGCTTATCCCAAGGACTCAGGTTCAATTCCCAGCACCCATATGGCAGCTAACAA
CTGTCTGTAACTCTAGTCCTGGGGTATCTGGTGCTTTCTGATCTCTAAGGTGTACAGCATTACATGCAGACAAACACCTA
TACACAAAAAGTAAAAATAAACAAAAGACCAACAAGATCCATGGTTGGCACCTGGCCACAAGTTTCATTGTGAATTTT
GTGAGCTGTACCTCCTAGTTGCTTAGCTTTTATCAGGTAACATTTGTCTCCTGGTTTGGGAAGTCTGGATTCTTCCCAGA
GTTAGATTCTGGAGTGGGTTTAACATTCTAAGAGTTCGAAACAGCAGCGACCACCCCAGGAGTCTCCACCAGGATTCTT
GTGCCCCACCTTCAGTGCTAATCAAGAAAGGCTGAGAGACCAGCGCTACGCCAACAAACCTCAGAACCTGCTCATACT
TCACACCTCAAAATACGTGAGAACATGCTGCATTCATCCAGATCTCTCTGGCCTCTTCCTCCAACGCACCACAAAATAC
TGAGTCACGAGCTCTCTGCTGTGGTTGGCAGACGCAGAGCAGGAATCTCACGATAGCACCAGATCTATCGGATCATGTT
GTCCAGTGAAAGTGTCACCTGCGTGCAACTGGATCCCTCCACTGTACTGGTTTACAAGGTTCTGTGCGTGGCACTGGAT
GTTTAGTAAGCAGACACCCATAGCTAATTATATATATAAACTTTTAATTGGAGGGATAAATTGACAACTTAATGCAAGA
AGTGTCCGTTGATAAAGAGTTTAGTGACACCCTGAAACATTCAGTTGGTGTTGTACTGTTATGTCCGTTGCTCTTCTTGT
ACCTTTGGCTTCCTCTGATCACATAATGAAAGAAAATTAGTATAGTACTGCTGAGTACCTTCAGCTCCAGCAGTAATGG
TGTTCCCTTTTCTGATGATACACTCTAGGAGGCACCCCTCCAGTATGACTTACCAAGGCAATGCCTATTTCTAGTAAGTT
GAGTTTGCAATCAGTGTGAACCAAATATTCATTAGTGAAGGCTTTGTGTTAGAAACAAACCAGAAGGTTTCTGAAAGG
ATGGAAGCTGAGTCTCTGTGGCACTCACCTTTGCTTTGCTCTTCTCATTGGATGATCTTCCTCCTGAGTTGTAAATGTAT
GAACTCAAGAAGTTTCACACCTATTCATGCTGAAATCACCTAAAATCAGAGGCAGAGCTTGATGAGATGTAACTATTCT
GGCCACAGAAAGAGATATTTTAAAGGGAGACACTTGTATTACCAGACTATTGAAACGATGGACTCCAGACTATTAAAT
TTTCCCTGGGCATCTCGTGCTTTAAGAAAGGACAAGCTGAGGCTCAGTGCCAGCCCGAGGAGAACCTTACCTCATCTAC
TCCAAGGGATTCACACAGTTCTGACTGCTCCTCAGACCACCTTAGAGGATATAGCTCTGGCCCTCTATTTATGCCTAAAC
ATTATGTTAGTACCCCAAAGATAGACTTGGGAATTCACTAGATAACCTTTCTTTGTTCCTCTTCCCAGGGTGACCACACT
GAATAAGTCTTTCTCTGTCTTTCAGTATTATTTATCACTTTGATTGGCAGATTGAGCATTGAGGAACCATGCTTAGCTAT
AGAGAAAGTTTAATCCAGGAACATCCAAAAACCTTCTGGGTCTCTGTGATCTAGCTGGAATGCAGACATACTCTGGTTA
CAGTATCATCTGGCTGGAATGCAAACACACCCTTAGTACACACCTTTAAATCTCTAACAATGAAGGTAAGGTTAATTTG
TAGAAGAAAGCAGCCATGTTTGAAAGTGATGTCTAATTGAGGGGCAGACAAAGTGACAAATCAGAGAAAGATTTGAC
AGAATGAGTCGGAGATAGGATATGCCCAACTCTCACTAAAACAACACAGGAAAGAGAGATGACTTTAAAGAACAGCA
CCAAGTGAGTCAGGAAAGGAGGGCAGCTCAGTGCAGAGCAGTTCCATTCATGCAGCCAGAGGCAGTTTTTCCAAGAAC
AGCAATTCAGTGAGTAGCTGAGAGAAGCCAGTTTGAGTCAGTCAGCTTAGAAAGGAGTTTTGAGCCAGACAGCTGAGT
TGTATGTAACAGCTAGAGTTCAGAAAGAACTAGAAAGGGTGAGCTTATTCAGCAGTAAGCTTCTAAGACAACAGTTAC
ATGAATAAAAGGTACATTTACACTTAGTTTATTGGGACTGCCAGAACCTGAGCTTTTTTTTTTTTAATTTTGTATTGATTC
TTTGTGAATTTCACATCATGTGCCTCAAAATCTCTTCATATCTGCCCTCTGTACTTGCAACCTCCCAACCCAAGCAGAAG
AAAAAAATAGATGGGTAGATGTTGGGTCAGTTCAAAGCCATGGATCTGGGCCTGGGTGGTAGCTGAGATGGTCAGCCT
GCCAGCTCTTCTGTGTCCACATCACCAGGGCAAGATCTCCAGCACAGCCCAGGCTACAGAGCCTGAACTTTGACCCTAA
AATTCCCAACAATAATTTTGGAATATATAGAGAGATTTCTTTCTAGATAAGAGCATTGGCTATGTGAGCAGAGGATCTG
AGTTCAAATCCTCCACACCCACATAAAAGTCAAACATGACACTGTGGACAAAGAGGTAGGAGGATCACTTACTGGCTG
TGAGCCTAGTCCAGAATCAGTGAGAGAACCGGGCAGTGGTGGCACACACCTTTAATCCCAGCACTTGGGAAGCAGAGG



   

CAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGAAACCC
TGTCTTGAAAAAAAACAAAACAAACAAACAAACAACAACAACAAAACATAATCAGTGAGAGACCCTGTCTCAAAAGA
GGAGACAGGAAGAAAGAGAAAAACAGGGTACCATGCACAGGTGCACACAATTGTTTATACACCACACACATTTTAACC
ACATGTTCATACATCCCTCCCTAAACACACACAACAGTTTTGGATTGTCAAGTCACGAAGAAAGACATCTGCATTCTGG
ATTGCTTAAAGCAAGTCAGCCCCGAGTGGACCAGATGGAGAGAGAAGATGAAGCTGACCTGCAGCATCATTTCACTTC
AGCAGCTTTTTCTCTCCCTTCAACCAACATCAGCTGCCTCCCTCTCTATTCAGTGATGCAGGAAAATGAGTGGCTGAGCT
CTATAGACCCTGGCGTTTGACCCTTGCTAAGGCAGGGCACCTCAGGATGGTCCATCCTCTTCTTTCTTTCTTTCTTTCTTT
CTTTCTTTCTTTCTTTGTCAGTTTTGGTGTCTTTTGAGTTGCTTGGAGTCTATTGAGCCATTTGGCAAATCGCCATTTTGTG
TCTTTTGGGACTTTTTTGAGTTCAGGGTTCTTCTGAGCCATCTGTGTGACCACTCTTTGTGTGACAGGTCTCAGTGCTCTG
AAAGCTCTTTTGAGAGAATCTGGGGGTTCTATTGAACTACTTGGACATCTGTCAGTATTGACAAAGAAGCCAGAAATAT
GTTGGGGAATATCTGTGAGAGACACTGAGAAACAAGGTGTTAAAGATTGTGATTGTGTAACCATGAAAAAATGTTATG
TCTGTACTATCTTGGTGCACTTTGGAAGAATTATAGCTGGCAAGCCTTTAAAAAAATAACTATTTTTACTGATCCTTTGA
GAATTGCATATGTGCATAATGCATTTTGATGGCATTTACTCTTCACTCTCCCCCCACCTTCGATTTCTCCACGATTAATTT
AATCTCTGATGTTTTTAAGTTGATGTGGCTGCCCATATGTACTTGAGAATGGGGTCACCCACTGAAGCATTGCCAACCT
ACTAAGGGCTACACCCTTAAAGAAAACTGACTTTCCTTCCCCTAGCAGCTGCCAACTGTCAATATCTCCTCAGCTAGGG
AAGGGCTAATGACGCCCTCTCTCGTCCCTGCTGGAATGCTAATTGGCCTGATCTTATGCAGGTTGTGAGGAGGCAACCA
CAGATGCTGCGGGTTCATGACTGCAGTGGTCCTGACATGTTCAGGAGACACTATTTTGCCTCGCTGACTCCTGGCTCCTT
TAATTTTTCTTTCTCCCCTCTCCTTCACTATGTTTCATGATCCTTAGGGGGAGGGAATGTGATATAGATGTGCTATTTATG
GCTGAGCCCTCTGTAAACACCCATTTTCTGCACTTTGAGTTGTTTGTATCTCTGTAGTAACTGTCATCTACTGCACAAAG
AAGCTTCTCTGACGAGGCCTGAGAGCTGCACTGATGTATGTAGTGTCATGCTTTGTCCTTGTAGCGAAACAATAATCAC
AGGTTCACCACCAGGGCCTATGAACTCCCCAGACTCAGGTTCCAGAAACACTTCCAGATGTCAAACCAAAGCCAGATC
CAGATTAGAAGCTAGAGCCAGAACCAGAGCCAATCAGATCCAGGGCCTGGGTTAGACTCTGATGGAGAAGGGTCCTCG
AGAAGTGATACAGGAGATGAGATGGTCCGTGATTAAGAGTGGATGCTGCTCTCGCAGAGGAACAGAGTTCAGTTCCCA
ATACTCACATGCGGTGACTCCCAACCACCTCTAACTAACTTTAGCTCCAGATCTGGTCTCTGTGGACACTGCACTCTAA
ACACACACACACATCACACTTAATAACAAAAATAAATCTCTGTTTTGCTTCTGGTTTTTCAAGATAGGGTTTCTCTGTAT
AATAGCCCTGGATGTCCTGGACTCACTTTGTAGAGCAGGCTGGCCTTGAACTCATAGAGGTTCCCCTGCCTCTGCCTCC
CTAGTGCTGGAAGTAAAGATGTGCACCATCATTTCTGGCCTAAAAATAAATCTTTTTAAAATGCAGGAATTACTACATG
TTTTTCAATAGTAAATCTTAATGGTCTTAGTTTTCCAAACAAACACACGGACTAGCAAATTAGATTGAAAGCAGGAACC
GAGAGCTATATAGATGGCTCAGCAAGTATTGTCCTGTCCTGGTTGGTTCCATGACAACATGTCACAGAAGCTTGAGTTC
TCTGGGAACAGGAATTGCAATTGAAGAGAAAAGCAAAACAAAACAACCCCACCACCACCAACAGATTGCCTGTAGGC
AAGTCTGCAGAGCATTTTCTTGGTTCACGGTCAATGTGTGTGGGTGCAACTCACTGAGCGTGGTGCCACCTAGGTAGGT
GGCCCTGGGTGGCATAAGAAAGATGGCTGAGCAAGCTAGTACGTGGTAGTCCTCTATGCCCTCTTCTTCATTTCCTGCC
TCCAGGAAGGGGATAAGGGGGGGGGGAGGGGGGAGGGGGGAGGGGGAAAGGAAAAAGATGTGTGAATCAATTGTTT
GGTTTGGGAGATAGGGTCTGTTTGTGTTTCCTCGGGATCATCGAGATCATCGACAACCGCTGTGGGTCCCAGAACAGCT
GACCAGAGCGATTCAAAACAAGCAGAGCTATGAGGATGTGGATGTTCCTGTGGCTGGGAATCCTCCCGCTAGTGAGAA
CTGAAGAGCTCTGTGTTCCCGAAACCATGCCATTGACGCATTCAAGTGTTTCTTCAATTCTTTACATCTAATGCTTCGCT
ACAATTGCCTTTTTTCTATGCTGCTTCAGCTAAAGGGATTGTTGTGTTTTCAGATGATTCAAAATATTTCACAGATGAGT
GATTGTGTTCAGCTGTATCTACTAAAGCTAATGCTACCTGGATTCGAGGGGTGTGGCCTGCCAGTATATCCAAGGGCAA
TGGCACTATACCCTCCCAACTTAGATGGGCCTCCCCCCTCTCCTTTTTGTAGGAGTGTTCCTGATTCCCTTCCACCTTGG
GCAGTGCCCCCTTATATGTATGGTTGTTATGTGGGGTGAATGGTAGTTGCACTGATCCCTTGCCTCAGGACTGATGGGA
GCCCTGGGATGTATGCTTGTAATAGTGTGTGTGTTGTGTGTTTGGTGTATGTGTCGGGTGCAGCGTGTGCAGGCCCGCA
CTTCTGCCATGGTGGCGCAGGCCTTTGCCGCAGTGGAGGCGGGACAATATCCTCAGATTTGGCTTGCCGCTCTAAAGAA
ATAATGCTGCATTATGCCGTGGGTTGCAAGGCTAAGCACTGCACAGAGGATAGCTAGCTGTTGGCATCCTGTGGAAGG
CACGTCTGATTGCATGAAGATTCAGTGTCCTAGTTCCCTTTCCCCAGGAAAAACAACACGGAGCTGGCCAAGACCTCTC
TGGGTGATGAGCCCAAGGGATGGTTTTGTGTAGGGCCCCTATGCTTGCACACTGGGGATCAGATCTCTACCTTCACCCA
AGAGGCTTGCTTGCAGCAATCAAAATCAGGCCATAGATTAATCAGCGTCCTGGCCTTCTGGTGCACCTGCCGCATGCAG
ACAGGACAATGTCCTCAAGTGTGGCTGGCTTGGCATGCTAGAGAAGTAGTCAATGACGGATAAGACTCCCTGGGCGTG
TCGCCAACCTAAGACAGGGATCAAACCAATGCTGTTTGTCTCCCAAGGACGGGTAAGGGGCATTGCTGCAGGGGGCAA
TCTAAGACAGACATTCTCTCTGCCAAAAAAGAAAAAAAGGGAGAGATGTGAGGAGCAGGTGTGGCAGCAGTCCCAAG
ATGGCGCCAGGGACTGCAGCTAAGTCTTATGATTTGCACCTGACTTCCTCATACACCTGAAAATAAGCCATGACCATCG
TGAGAGCTGCGCAGGTGCACCATGATGCTGGCGGTAAAAACAAGTCCATATTTGGTAGAGACATGCCCCTACCGCCCT
GATTGGCTGAAGCTGCGTGCCTGGTGAGGTGACGTGGCTTGCTGTGAGTGGTTGGGGGCTGAGAGTATATAAGAGTGA
GAGATCCGGTGATCGAGGGAGAAAAAGATGAAGCGAGAGAGATGAAGATTGAAGCTTGCTGACTAAACTGCTGTTAG
AACTGGTGGTCGTGTCGTTCTTGCTGGTTGAGAGCAGACACGACAGTTGCCTACGAGAATGCGATAGTAAGACTGCATT
GCTGAAGACAGCACACATCTTGGTCACAGAATATAAAGAAATAAAACTGAAACTGGCCTGGGAGCGTCCTCCCCATTA
GCTAGCCATCATGACGCATCAATACAACTGACTACTCAGGCATAATATAGTGCAAGAGTGGCCAAGTTTGCCGGGCGT
GGTGGCACACGCCTTTAATCCGAGCACTCGGGAGGCAGAGGAAGGCGAATTTCTGAGTTCAAGGCCAGCCTGGTCTAC
AAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCCTGTCTCCAAAAACCAAAAAAAAAAAAAAAAATAGTG
GCCAAGTTTGTTCCAGAGGTAAGCAACCACTTTCTGATTGGATTTGAAGCCAATCCTATGAAGGGATTCCTCTCTGATA



   

CTGTAAATCTGGTCAAATCCCATGGTTGGAAAGGCTATAGGCCCTAGTTGGGAAGCTACGCTGTTCTTTTGGTAAATAG
ACATCATGTACCCATCAAATTGAAATTAATTAAGTGGGGCTTTTATAGGCCTATGTCTCTCCTTGCTGCTGGATTAATGC
TCCTAAGATAACAGGGGGGAAAAAAACTCTCTGCAGGATTGTTGAACTTCGGAACCTCCCTGTCCCAGACAGATTCCTC
CTTGGAAGTGGATCTTTTGCTGCAACTCTGTGTCTGATCGATTCCCTTTTAAGGGATAAAAGGACTTGGAATCCCTCTAG
GGGGAATGCTCTGAACTGCAGTATCAACTGATAACAACAAGAACCTTGGTACCATTCTGGTCCTGCAGCCTTGCTTTTA
CATGATAACAGTGGTTCTCAAAGCATCCAAACAAACCTCCCACAAAGGCAAGCAGCATTAGAGAAAGCTACTGAATGA
AGAAGCAGGTGACTTCAGTAGGGACAGTCATCCTTGTTGACTCAGGTCCAAAGTGTAGATTCCAAGACCCAGGAGCGC
TTGCCTAGCAAGCATAAGGCCATTGGTGTGACGCTGCATGATGGAGAGAGAGGGAGAGGGAAAAAAAGAAGATTCCA
TTGCCTGTCTTTAAAAATCTTCATTTTAAACCAAAGCCCAGATAACTTATACCTTTGAGTCCAATCAGGGACTCAAGAC
ACTGGGAAAGAGCCCTGCGACATAGCTCACACCTTCCCTGGCTGGCATGCCTGTGGTATCATTATCAGGAGATGAGTCC
ACAGTTCCTACCCCTCTAGGGCCCTCATGTATAAGTGATGTCTGAAATGTGAGGCCACACTGTCCTTGGCAGGGAAACC
CGAGCGGAGGAGTGTCTGGATAGATTGACGTGCTGCAAACTCATTGCTTTCTCCCCATCTCTCTCCCCAACAAAACCTA
CCTCTACCTTCAACCTCAGAGGCCCCTAGTTGCCGTCAGGTTCCAGGAAGAGGCCAGTGACCATGACAGCAGGAAGTC
ACCCCAGGCTGGGCAGTATATGAAGACGTGAGCCAGTGTGAGGGCCTTGAAACTCTGGTAACC 
ATGAGCCCCCAGTTAAAGAGCTTGGACGAGGAAGGTGAGTCTTCATCTTCATCCTCATGGGTGCTACTCAACAG
GCCTCTGGGCACAG 
TGGGTATCGGAGAGGCAGTCTCAAGAGGCATGGGAAGGCCCTGCATTTGAGTTCAGATCCTGCAACTTGAGCAGGGTA
GCTAGCCTCTTCCGACCCGACCCACCGATGGGATGAGGGTGGTTGTCACCTCTTTGCAGGGCTCCTAGAGGAACTGAAA
ATCACCTGTGCAGAGAGCCATGCATTAGTGAACTTGCTAGAGTTGGCCACCTATCTGCATGATACTGAAAGCCACTGTT
GGCAGCTGTCTCTCCTTAACAATTCTCACCTACTGTGGCTGTCTTTCTGTTGCAGGGTGGGGGTGGGGGTGGGGGTGGG
GGTGAGGGTGGGGAGATGGGAGAGTTCTGAACTTATGACTTTTCCAAGGGATCAGGGAAATGTTGGACTGACAGCGTC
TTGAGTAAAGTAACTGGCACCAAGTTCCCATCTGCAGGCTACCATAGTGAGATGGGGCTGCTGCCAGGAGACTTTCAG
AGGGCAATTTGCTTTCTTTCTGTCCTTGGTTGCATGGTAGAGAGAGAAAGACATCAGAGTTGCTCTTGTGCATGGAGGA
TAGGGTGGAGAGGGTGATACGGTGTGAAGAAATGATGCACTCCTGGGTAGTGTGCCAGGCTCATGTTAGCCCTAAAAC
TCCAGCTACTCATCCCACATTTTCCTTCCTCTTTCTCCATCCCCATCTCCTTCTCCCTCTTCCCTTGCTCAATGACAAGCA
TGAGTCCTTTCTAGGAAGCAGTCTGTTTTACTGGGGAAGAGGCATCACGCTGAGCAGAGATGGCTTGCTGCTTAGCCTC
TGCTTCAACCTCTGGGACACTCCCAGAACTAGAGACTCGTTGAGCTTTGCCTTGGTAAGCTATGAACATTCATTATCCCA
GGGACAAGGCAACACCTAGAAAGTGGTACAGCTAGGACCCATACCCAAGCGCCTCCATCCCTCCCAACGCACCCTCTA
ATCTCCCACAGCTCCCCCTGGAAGGTGACTACAGCATTTCTGTGAAGAAGCTACCCAGCCCGAGGAGAAGCTGAAAGC
TACAAATTGCCATGACTTCAATTTCTTGTGTCAGTTATACATATCTAACCCTGAAGATTGTACTAATAAATGCTAAGGTC
CTGCCTGCTACCTCCACTTCCTGGTCTCCTTGGAATTGCAACTGCATCCCAAGTGATGAGATTACAGCCATGTGTCACCA
TGCCCAGCTCCTTAGAAATATTTTGAAATACTTAATTTATATAATCATTTATTTATGTGTTATAAGCCAATTGCATAATA
TCCTTTAATTTTTTAAAAAAAGATCTTATTTTATTTATATGAATACACTGTAGCTGTCTTCAGACACAACAGAAGAGGGC
ATCAGATCTCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTTTGGAAGAGCGGTCA
GTGCTCTTAACCGCTAAGCCATCTCTCCAGTCCCCTTTAATCTTTTTTAATTTGAATTTTTTCATACAATATATTTTGACC
ATGTTTTCCTACCCCCCCCCATACTCCTCTCAGATTCCTCCCACCACCCTACTCACTCAACTTGATGTTCTTTCTTTCTTTC
TTTCTTTCTAGATCTCTCTCTCAAAAACTAAAAATAAAAAAAATATCAAAACTAACAAGTAAAAGTTCAATAAGACCAT
ATATGCCAAAACAAAGCAAATTAAAACAAGTACACACACACACACACACACACACACACACACACACACACACACGG
AGCTCATCATTTTGTGTTGGCCAACTATTCTTGGACTCAGGGTCTGCCCTGGAGTGTAGTAGATCTATCTATTTGTTGAC
ACTTGATTGGAAAAACCTGATTTTCCCTTTCCTAGCAAGTATCAATCACAAATAGTGTCTTAGTTAGGAGTAAGATCTC
ACGTCTACGTTTCCTCTCAGTGCTGGGATCCAATCTGGCTTGAATCCTTGCAGATCTTGTGTATGCTGCAATGGTCTCTG
TGACCAAATGCATCAGTCCTGTTGTATCCAGAAGACAATGTTTCCCTGGAGTCGTCCATCCACTCTACCTCTTACAATCT
TCCTTCCTCCTCTTCCTCGTAGACCCCTGAGTCTTGAGAAGAAGGGTTTAATGGAGACATCCCATTTAGAACTGAGTACT
CCAAAATCTCTCGCTCTCTGCTGTGTTCAGGTGTTGGTCTCTGAGTTGACTCCCATCTACTGCAAGAAGCTTCTCTGGTG
TGGGTTAAGTTGGAACTAATCTATGGGTGTAGCAATATGCCACTAGAAATCATTTGTTGCTATGTTCCTTTGGCAAAAT
AATAGCATTTGTTTTTTTTCCCCAGGCTCATGACCTATCTAGCTTCAGGTTAAAGGCCACTTTAGTAGTGTTGGGTATGT
GTGCTGTCTCATGGAGTGGTCCTTAAATCCATTGTTTAAAAGTGGCCGGTTACTCCTATGACATTTGTGCCACTATTGCA
CTGACCCATCTTGCAGGAAGGCTGCTGCTGTAGGGTTTGTAGCTAGGAGATACTGATGACTGCCTTTCACCTCTAACAG
TGCAGAGCACTTTACAGGACTATTAACTCTAGTAGGGCTGAAGTTTCCAGTTTGGCAGCAGCTCTACATCTCTGTGTTG
GACATGAGTGAGCGTCTTCAGCAACAGGGCCTTACCACCAGGTTGCAGAAAGCAGCCAGTAGCCTGTAGTGTTTGGGG
CGTTCCCTTTGGCCAGTGACCCAACAAGATGCAGCCCATTCTTGACATTAGAGGTTTTACTTGGTGGCATGAGAGATCT
AGTTGTGGCATCATCTCCCTATTATTTGGTGATTCAACTTATATTCCTTTCATAGTGCATACACTTTAGGAAGCGTCTTCA
GTAGTAGGTTTCTATATGGTTTGCCTAAAGGCCTTTAGTTTAATCGTCCCTCCCCATGTTCCCTCCTTTCCCATTCCTCTC
CCTATTTAATCCTCCTAGTTTTCTCTTTCTCTCTCCATAACACTCTACTCTATTTCCCCTTCCTTGGGAGATCATCTCCTCC
CCGCTGGTCCTAACCGCTGTAGTTATTCAGACTGTAGCACATGTGCTGAAAGCGTAAATGTTAGCATCCACACATAAGA
GAAAAATACAGTATTTGTCTTTTGGGGTCTAGGTTACCTCCTTCAGGATGATTTTTATTTCTAGCTTCTTCCACTTACCTG
CAAGTGTCGTCAGTTTATTTTTCTTCCTGATAGGGAGATGCATTACTTGGATGCAGCAGAAAGGTGGATTCTGCTTTCTA
ATCCAATCTGTTAGTCTGTGTCATTTTGTTGGGGAATGGAAACCATTAATGCTGAAAGTTATTAATGAGCTGTATCTATT
GTTCTTGAGGTGTGGACATTTCCCCTCTCTTAAATTTACTACTCTTAATTATTCCTTGTGTCCTTGGATGTAGTTAATCTC



   

TTCAGATTGAAGCTTCTCTTCTAATGCCTTCTGTAGAGCTAGATTGGTAGAAATTGCTTAAATTTGATATTATCATGGCA
CATTTTTCTTTTTCCTTACACTGTGAGTAGGAGTTTTCCTGGGTATAATGGTCAGGTCACAACAGTAGGAAGATTGATAA
CCACTGAGCTAGAATCTACAGAATCTAAAATTACCTGGGAGGTGGGAACCTAAATTGAAGGATTTCTCCAATAAAATT
GGCCTGTGGCAATGTCTGGGGTGGGGGTGGGGACTGAACTGTCTTGATTATTAATCAACATAGAAAGGTCAGCTCCCTG
TAGGGAGCTATCCCTCAGATAGATGGTCTTAGGCTATATTTTAAAAGTCCGCTAGGAGCCTGGCAGAGAGCAAACCAG
TAAGCATTCCTCCATAGCTTCTGCTTCAATTCCTGCCTTGAGAGGCTCCCCTGACTTCTCTCAGTGATGGACTGTGACCT
GGAAGTGGAAACCAAATGAATCTTTTCTTCTACAAGTTGCTTTTGATCACAGTATTTATCACAGCAGCAAGAAAACCAG
CAAGAACAAAACATAAGCTAGCTTCCTCATTTCCTCACATAAATCCCCTTCTGTAAATGAAATTGTAAGGTAGTTTTAT
ATTGTATATTGTTTGGGTCTGAAGATGAAAGAGAGGTGTAATATGGTTAAACTTAAAGTTACATACATTCTGACCCTAA
ATAACGCACATTTTACTTATATTTCAAAATCTTTGAGAAGTCTTTTGGAAACTGATCATTATCTCTGTAGGTAATTTTAA
ATTTATCAGTTGTGTTGCAGTTTCTTGACTTCAACCAACACATAATAGAAAGCTTGACCCAAGAGGAAGAGTGGACTCT
GTCCTTGCCACGTGCCTCATTTCCCTTTACCTCGATGCTTTCCTGTGCTTTCCCACCAAGAGCATTTCATCACACAGTGA
AGGCTGTGTGATTCTATCAGGGAGAAGCAAGAACATTTTGAAACATGCCCAGAACATTTTGCTGGCTGTCCTGGCTGGT
TTTATGTCAGCCGACACACGCTAGAGTCATCTGAAAGGAGGGAACCTCAACTGAGAAACTGCCTCCATAAGACCCAGC
TGTACAGCGTGTTCTTCACTAGTGACTGGTGGCGGAGGGCCCAGCCCATTATGGGAACTAAAGATTGGGCCCTTTCCCA
CCCCCTGCTTGCCTCATGCTGGGCTTTTCAAGCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCGCTTCCATA
GTTTCTTGAGATCAAAGAACAAAGGCCTTCATAGAAGCAATTCTCTTAAACTTTATTCAGCATCTGGGACTTATTTAATC
CATGTGGCAAGATGTACAAAATGAAAAAGACTGTCATGAAGGAACACAGAAGAGGGATGCTCATAAGAGCTTCAGAA
ATGACCTAAGACTCTAGGGAGAGTTGCACTTTTATGAACAATTACGTGGGAGAACAATAGAGCATAAGCTAATGTTGT
CCAAACATGGGAAAATCTGTCTGTCCAGCTTCTTCTTGTCTTCTCTCTTCCTAATATTGTAGAACTGGACAACCCTATAT
CAGGGTAGGTCTCCCAGGATATGAGGAAAGGTCAGAGAGTAAGCATCTGTGGTTTCTCAATTTTCTTCAACATGAAACA
CTCAGTATGCTAAGGTGCTGTATTTGAGGGCATTGTGTTCTGAGCTCAACAGAGCTAGCAGGCTCTGGGAAGCATGTTA
GCTTTTTGTTGCCCAACCCCCACAAGGGAGTGATGCTTTCTTGGGCTGAGTCTTATGGAGCCACCACGGTCCTTATTCTG
CTCTTGCAGGTGACAAGTCAGCAAGGAGACCCACAAGGAAACAAACCTCCAGAGCTGCATGTCCCCAAGACGGGCACC
GAGCCCAATCTAGCCGGAAGGATCCTGCTAAGGGTAGCCCAAGACCAGGGTCTTCCCGGAAGAAACAGATGGAACAT
GGAAGCTATCACAAGGGGTTGCAGGGACAGAAACCACGAAAGGTGGAGAGGTCTCTACAGGGGAGGAAGAAGGACCG
GAGAACTTCCCTTAAGGAGCAGAGAGCATCTCCAAAGAAGGAGAGGGAGGCTCTGAGGAAGGAGGCAGGCAAGCAGC
TGAGAAAACCCAGGTGTGCTATAGCTCTGATTGGGTCTCCCTCTGCTTGCTACCCTCTTCCTGTCTCTTCCTGTCTCTCCC
TGTCTCTGCCAGGGTTGGTTTGCACTTTGGGAGAGAAGTAGTTACCACTCTTGCTCCTACTTTCCCAGACCATCACAGGC
AGAACGGCCCCAATACGCTGGTTTTTCATAGCAGTTCCTATTGCAAGGGAGGCTCTGGGTGTGGAAGGTGGCCCAAGC
ACAGAGTGGAGATACGATCTCAAGACTCTTGACTTTCAGCTGGTAACTTACTATCACTCCGGAAGAGACCAACTAAACA
TAATGAATAGTGAATAAAAATAATGAAGCCATTTGGAAGTCACACAGGGACCACGCACCCTCTTTCCTTTGTGTGCATG
CATCCTTCTCTTTCCTAGAAATATGACAGTCTAGAGCTTCAAGAGGTTTACCAGCTCTGAGGCTGTGGGTTGTTTGGATA
ATTCATTTGGAGCCCTTTGCTCCACTCATATATAGGCAGCAGTTGTGTATATAATAGTAGACAGGCAACTTATGAAATT
AACAGACCAGGTTTCCTTCCATTTGGTGGCTAACAATTTTGCTGGCTTCTCTGACACTCTTTAGCGATCGTCTATGATTT
ACTCTCTTCTGGGGCATTTGAGGAATCCCTTGTGATGATGGACAAGGGAGGCTTTGGAAGCACGTGTGAGAATGAGGA
TGATGGCAAACACTTGCTCTTCCTTCTGGGTTCCCGAATGTGTTCTCTGTTCATACCATTAACAGAATTAGTTAGGGCCA
GAGCCTGGACCCTGACATATTCAATAAGAGATAAGAGAAAGAGAAAGGAGATTTGTTAGGTGTGACTTTGGAAGACAT
CCAGTAGCCACACTCCAAGTCTATCTTGAGGCCCCGACATTAAGTTTAGGTTTAAATAAAGGGCAGGAGGTATGGATA
ATGAGGTGGTCCTGGACAAGGTATGACCTATCATCGGTTCAGGTCCAATCTCTCCTGCAAAGTGGTCTGACAGGCTGTT
GGACCTGTGTGAATTCTCTTCCTGCTTCTCCCCTGGCTGGCCCCAGGGTTTGGCTTTCTTCTCTCGGCATGGGATTCCTTG
GAAATTCTAATTCCTGGAGTGCATGATTCTAACAATCTTATAACCAAAGAGACATGGTGTTTCATCACAGGCTGGAGAG
ATGGCTTAGTGGTTAAGAGCACATATTGCTTGTTCTTCCAGAGGACCCAAGTTCCCTATGATGAGCAGTTCACAAGTGC
TTCTAACTCCAGCTCCAGGGATCCAGTGCTCTTTTCTGGCCTCATGAGGCATTGTACTCAGATGCACACACCACACACT
GACACACATTTATTTGTGTTCAGAGTTGTACTACTATACAATATTAACAGGCCTCAGCTCTTATGCATTTCGAGTATAGC
CAAATGCTACCCTGCGTGGCTTTTTCTTTTGGTTGGTTGGTTGTTGTGCCCAGGATTGAACCCAGGACCTTCTGTATTCTT
AGTACATGCCTTACCATTAAGCTACACCTCCAGCTAGTTTGAACGCATTGATTGCCCTTGTGTATCTTATGGGTACTCTA
AATGGCATATATAATATGCCCATATAAGGAGCTAGAGACAAGGACTCAGTGGTGCCAATTTTGGTTGACTGGCATGCC
AGGGTTAGAAGGATACAAAGACTCAGCCCTGGTTCCCCAGATGCTGATTGTCTAGCAGGAAAGGCGAGACTCAATTAA
GACAAGGCAGAAGCAATGTGCACACGAGACAAGATTTGATAGTGTTGTACTGCTGGGGCCCTGAGGCATCATGTTTCC
TCTACCGACAAGGTGAGCATTTCAGTGAGTGTCTGGAGAAAAAAAAAAAAAAAACGGAATTTAAAGAAACAAAGACA
ACTCTCTCCAATGAGGGAAAGCATCCTACAAAGACTCAAAGACAGTTATCACTGGGGATGTGTGAGATATGACTAAAG
TGCCCAAGGCTAGGCTTGCCAGATCCATTGGTATGCTAAGATTTCTTTATTTCCAAGAGTTAAGCTAAAACTCACAGAG
CTTTCCGTAAACTGGTCTCTAAAACCTGAATTAGCAGTAGTTCTGATTATTCTCTTTATGAGCATTGTTGAGGTTATCCA
GACATAATGTCTTAGCATTCTACTGCTGTGAACAGACACCATGACCAAGGCAACTCTTATAAAAGAACACATTTAACTG
GAAGCTTGCTTATAGCCTCAGAGGGTTAGTCCATGATCACCATAGCAGGAAATAGACAGGCGTTGCTCTAGGGTCATA
GATGAGAACTTTGTATCCTGATCCACAGACAGCAGACAGAGAGAGGGGCAACAGACCTGGCTTGGGCTGTTGGACACT
TTGTTTAAAGATTTATTCATTTTATGTGTATGAGTACACTGTAGCTGTACTCAGACAGGACCAGTAGAGGGCATCAGAT
CTCATTACAGATGGTTGTGAGCCACCATGTGGTTGCTAGGAATTGAACTCAGGACCTCTGGAAGGGCAGTCAGTGCTCT



   

TATCCGCTGAGTCATCTCTCCAGCCCTGGCTTGGACTTTTGAAACCTCAAAGCCCAACACAGTGACACACCTCCTCCAA
CAAGGCCACACCACCTAATCCTTCTCAAACAGTTCCCCTAATTGGGGACTGTGCATTCAAACATATGAGCCCGTGGGCG
CCATGCTCACTTAAACCATCACACATAACCTCTCTTTTCACCTACTCTATCAACTACTGTGTCTCTTTATCACTGAGGCTG
CACTGAACACACACAATCATTTGGATCCTGTAGCAGCTGAGCAGATAGTATTACCAGGGCATGGGGAGGGGCCTAGCA
TGGGGGTTCTCTACAGAAGTTCTCTATAGTTGTGCTAGCCAACACAGTAACCATTAGGCTCTGGAAATGTGGCCAGGGA
GGAGGAAATGAGTTTCCAACTTCATGTAATGCAGCATAATTTAAACTTGGCATTAATGCGACTGAGTTGACATAGTGAA
TTTAACTTGGACAGACAGATAGAGTTTTGAAACTGGCCTAAACTGGCTTTGGAATCAAAGTATTCTATTAATGATATAA
ACATTGAAGAGAAGTGACCATATACCACTTGATTTGGAAGAAACTTTTTAAAGCATGTCTAACGCAGTCTGTGCACGTG
AATCTACCTTTTCAACTATAACTTTACAAATTATAAATACAGAGCAAGTATGTCTGATGGAAATCTGATTTCTGAATTGA
CATGCACTGTAAATGATGTGGGAATATCAGGTTGTAAAGACAGAGCCAAAAGACTATCAATAGAATATTGTGATGATT
TTTACATTGATTATGTTAAAAATATAATCTGATTAAGTACATTATTTTTCCATTTCACGTCATCATTTAAATATGGATCTA
AAAAACTCTAAATTAAAATTTCCCAATTGTGTGAGTCTTTGGGCTGATCTTTGCAGCCATGGGAATTCTCTGGTGTGTCA
GAGGGCTTTTTATATAGATTCATGGTCTGGCTGACTTATCTGTAACCTGAACTGCAACCTGTCCCTGAGTCAGAGTGAG
ACAAGCATTCTCAGCCTAAGATACACCTGCTCTGGACCTGTCACTGACCAAGAGGGCTTCTCTGAGGTCCTTTGACTGA
CCCTGGCTAGCATCCGGGCTCATGAATAGGCAGGAGCTAGTCTGATTAAAGTTCAATCTCATGTAATCTGGTGCGTTTC
GATTTCACTGGTCATTCTCCATATCATGTTATAGTCAAAACCATTTTACAAAATATTGATGCAGGAAAAATCAAGGTCT
CCTCTTAGGGTTCTTAGCCTCATTAATAAAAGAACTTAAGAATAGACTCAAATGGAAACTCAAGGACAATTTTATGAAA
GTTTAAAATAAACCCCAGAGCAGGCCAGCTGTAAACTACAGCTGCTGCCCAGAAAATAGAGGCAGAAAGGGAAAAAT
CTATGCCATTTTAGACAGTGTGGAATTCAGATACATGGTGGACAAGCAGTCACATGGTGGGGGAGGGGGGACTTTAGA
GAAAACATAAGAAAACTCAGAATGGGTAAGCCCAAAGTGCTAAGAAAAGCATGCTCAGAAAAGAGGAAAAAGGAAA
GAAGTTATGCTTTTCTGGATAACTCAACGAAGTAAGCAGATTATAAACTACATGACTGTAGCCTGGTAAGCTACGATAC
TGGGGACCTGGACTGGGAGGAAAGGGGAGGGCCTTGTCATATTGAAGGACTAATTATTCTGCCATCTCTTTGGCATGGC
TTAAGGTGAACCCACCTTCCTAAGGGTGGTCCCTAGGCTAGGGCTTAGCCCTGCCCGACCGACCGAAATGTTAGGTCTC
CACCGAGGTCAGAGGTCTATTGTCTTAACTAGAAGTTGTTGTTCTTTAATGGGCTTTTATTGATATTATAACACTATGAT
AAAAAGGACAGAAGAAAATGGGTGA 
 
Selection Cassette: 
GGCCGCTCTAGAGGCTATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAG
TCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGC
CGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGA
GGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGC
AAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCG
ACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGA
TACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGC
TCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTG
GGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGG
GGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAAC
GTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGC
GTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTT
GCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGT
CGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTAC
GGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAG
CTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGG
GCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG
AGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGC
GGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTG
CCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTG
ACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGC
GGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAA
ACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGA
TTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGC
AAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCA
GACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGA
ACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACC
CACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAAC
GCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACG



   

GCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCG
GCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTC
CCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGC
GAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCC
CGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCC
GTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTT
TGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATC
CGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGG
TGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTG
ATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACC
GAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTC
AGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAG
CTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAA
CAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGC
GACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGT
TGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAG
GGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGA
TGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAG
AGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGAC
CGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGG
ACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCA
ACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACG
GTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCC
GGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTT
CGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTT
ACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAG
TGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTG
ACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAA
TTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCAC
CCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCAC
CCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACA
CGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAAC
ACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCG
CTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCC
GGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGG
ACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACT
GAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCC
TGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATT
CGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATG
ATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGAC
GGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCT
GGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT
GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAG
CGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACG
CACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCTGGTACCCAA
TTCGCCCTATAG 
 
Targeted Locus: 
GATCTTATGCAGGTTGTGAGGAGGCAACCACAGATGCTGCGGGTTCATGACTGCAGTGGTCCTGACATGTTC
AGGAGACACTATTTTGCCTCGCTGACTCCTGGCTCCTTTAATTTTTCTTTCTCCCCTCTCCTTCACTATGTTTC
ATGATCCTTAGGGGGAGGGAATGTGATATAGATGTGCTATTTATGGCTGAGCCCTCTGTAAACACCCATTTT
CTGCACTTTGAGTTGTTTGTATCTCTGTAGTAACTGTCATCTACTGCACAAAGAAGCTTCTCTGACGAGGCCT
GAGAGCTGCACTGATGTATGTAGTGTCATGCTTTGTCCTTGTAGCGAAACAATAATCACAGGTTCACCACCA
GGGCCTATGAACTCCCCAGACTCAGGTTCCAGAAACACTTCCAGATGTCAAACCAAAGCCAGATCCAGATT



   

AGAAGCTAGAGCCAGAACCAGAGCCAATCAGATCCAGGGCCTGGGTTAGACTCTGATGGAGAAGGGTCCT
CGAGAAGTGATACAGGAGATGAGATGGTCCGTGATTAAGAGTGGATGCTGCTCTCGCAGAGGAACAGAGTT
CAGTTCCCAATACTCACATGCGGTGACTCCCAACCACCTCTAACTAACTTTAGCTCCAGATCTGGTCTCTGT
GGACACTGCACTCTAAACACACACACACATCACACTTAATAACAAAAATAAATCTCTGTTTTGCTTCTGGTT
TTTCAAGATAGGGTTTCTCTGTATAATAGCCCTGGATGTCCTGGACTCACTTTGTAGAGCAGGCTGGCCTTG
AACTCATAGAGGTTCCCCTGCCTCTGCCTCCCTAGTGCTGGAAGTAAAGATGTGCACCATCATTTCTGGCCT
AAAAATAAATCTTTTTAAAATGCAGGAATTACTACATGTTTTTCAATAGTAAATCTTAATGGTCTTAGTTTTC
CAAACAAACACACGGACTAGCAAATTAGATTGAAAGCAGGAACCGAGAGCTATATAGATGGCTCAGCAAG
TATTGTCCTGTCCTGGTTGGTTCCATGACAACATGTCACAGAAGCTTGAGTTCTCTGGGAACAGGAATTGCA
ATTGAAGAGAAAAGCAAAACAAAACAACCCCACCACCACCAACAGATTGCCTGTAGGCAAGTCTGCAGAG
CATTTTCTTGGTTCACGGTCAATGTGTGTGGGTGCAACTCACTGAGCGTGGTGCCACCTAGGTAGGTGGCCC
TGGGTGGCATAAGAAAGATGGCTGAGCAAGCTAGTACGTGGTAGTCCTCTATGCCCTCTTCTTCATTTCCTG
CCTCCAGGAAGGGGATAAGGGGGGGGGGAGGGGGGAGGGGGGAGGGGGAAAGGAAAAAGATGTGTGAAT
CAATTGTTTGGTTTGGGAGATAGGGTCTGTTTGTGTTTCCTCGGGATCATCGAGATCATCGACAACCGCTGT
GGGTCCCAGAACAGCTGACCAGAGCGATTCAAAACAAGCAGAGCTATGAGGATGTGGATGTTCCTGTGGCT
GGGAATCCTCCCGCTAGTGAGAACTGAAGAGCTCTGTGTTCCCGAAACCATGCCATTGACGCATTCAAGTGT
TTCTTCAATTCTTTACATCTAATGCTTCGCTACAATTGCCTTTTTTCTATGCTGCTTCAGCTAAAGGGATTGTT
GTGTTTTCAGATGATTCAAAATATTTCACAGATGAGTGATTGTGTTCAGCTGTATCTACTAAAGCTAATGCT
ACCTGGATTCGAGGGGTGTGGCCTGCCAGTATATCCAAGGGCAATGGCACTATACCCTCCCAACTTAGATG
GGCCTCCCCCCTCTCCTTTTTGTAGGAGTGTTCCTGATTCCCTTCCACCTTGGGCAGTGCCCCCTTATATGTA
TGGTTGTTATGTGGGGTGAATGGTAGTTGCACTGATCCCTTGCCTCAGGACTGATGGGAGCCCTGGGATGTA
TGCTTGTAATAGTGTGTGTGTTGTGTGTTTGGTGTATGTGTCGGGTGCAGCGTGTGCAGGCCCGCACTTCTGC
CATGGTGGCGCAGGCCTTTGCCGCAGTGGAGGCGGGACAATATCCTCAGATTTGGCTTGCCGCTCTAAAGA
AATAATGCTGCATTATGCCGTGGGTTGCAAGGCTAAGCACTGCACAGAGGATAGCTAGCTGTTGGCATCCT
GTGGAAGGCACGTCTGATTGCATGAAGATTCAGTGTCCTAGTTCCCTTTCCCCAGGAAAAACAACACGGAG
CTGGCCAAGACCTCTCTGGGTGATGAGCCCAAGGGATGGTTTTGTGTAGGGCCCCTATGCTTGCACACTGGG
GATCAGATCTCTACCTTCACCCAAGAGGCTTGCTTGCAGCAATCAAAATCAGGCCATAGATTAATCAGCGTC
CTGGCCTTCTGGTGCACCTGCCGCATGCAGACAGGACAATGTCCTCAAGTGTGGCTGGCTTGGCATGCTAGA
GAAGTAGTCAATGACGGATAAGACTCCCTGGGCGTGTCGCCAACCTAAGACAGGGATCAAACCAATGCTGT
TTGTCTCCCAAGGACGGGTAAGGGGCATTGCTGCAGGGGGCAATCTAAGACAGACATTCTCTCTGCCAAAA
AAGAAAAAAAGGGAGAGATGTGAGGAGCAGGTGTGGCAGCAGTCCCAAGATGGCGCCAGGGACTGCAGCT
AAGTCTTATGATTTGCACCTGACTTCCTCATACACCTGAAAATAAGCCATGACCATCGTGAGAGCTGCGCAG
GTGCACCATGATGCTGGCGGTAAAAACAAGTCCATATTTGGTAGAGACATGCCCCTACCGCCCTGATTGGCT
GAAGCTGCGTGCCTGGTGAGGTGACGTGGCTTGCTGTGAGTGGTTGGGGGCTGAGAGTATATAAGAGTGAG
AGATCCGGTGATCGAGGGAGAAAAAGATGAAGCGAGAGAGATGAAGATTGAAGCTTGCTGACTAAACTGC
TGTTAGAACTGGTGGTCGTGTCGTTCTTGCTGGTTGAGAGCAGACACGACAGTTGCCTACGAGAATGCGATA
GTAAGACTGCATTGCTGAAGACAGCACACATCTTGGTCACAGAATATAAAGAAATAAAACTGAAACTGGCC
TGGGAGCGTCCTCCCCATTAGCTAGCCATCATGACGCATCAATACAACTGACTACTCAGGCATAATATAGTG
CAAGAGTGGCCAAGTTTGCCGGGCGTGGTGGCACACGCCTTTAATCCGAGCACTCGGGAGGCAGAGGAAG
GCGAATTTCTGAGTTCAAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAA
ACCCTGTCTCCAAAAACCAAAAAAAAAAAAAAAAATAGTGGCCAAGTTTGTTCCAGAGGTAAGCAACCACT
TTCTGATTGGATTTGAAGCCAATCCTATGAAGGGATTCCTCTCTGATACTGTAAATCTGGTCAAATCCCATG
GTTGGAAAGGCTATAGGCCCTAGTTGGGAAGCTACGCTGTTCTTTTGGTAAATAGACATCATGTACCCATCA
AATTGAAATTAATTAAGTGGGGCTTTTATAGGCCTATGTCTCTCCTTGCTGCTGGATTAATGCTCCTAAGATA
ACAGGGGGGAAAAAAACTCTCTGCAGGATTGTTGAACTTCGGAACCTCCCTGTCCCAGACAGATTCCTCCTT
GGAAGTGGATCTTTTGCTGCAACTCTGTGTCTGATCGATTCCCTTTTAAGGGATAAAAGGACTTGGAATCCC
TCTAGGGGGAATGCTCTGAACTGCAGTATCAACTGATAACAACAAGAACCTTGGTACCATTCTGGTCCTGCA
GCCTTGCTTTTACATGATAACAGTGGTTCTCAAAGCATCCAAACAAACCTCCCACAAAGGCAAGCAGCATT
AGAGAAAGCTACTGAATGAAGAAGCAGGTGACTTCAGTAGGGACAGTCATCCTTGTTGACTCAGGTCCAAA
GTGTAGATTCCAAGACCCAGGAGCGCTTGCCTAGCAAGCATAAGGCCATTGGTGTGACGCTGCATGATGGA
GAGAGAGGGAGAGGGAAAAAAAGAAGATTCCATTGCCTGTCTTTAAAAATCTTCATTTTAAACCAAAGCCC
AGATAACTTATACCTTTGAGTCCAATCAGGGACTCAAGACACTGGGAAAGAGCCCTGCGACATAGCTCACA
CCTTCCCTGGCTGGCATGCCTGTGGTATCATTATCAGGAGATGAGTCCACAGTTCCTACCCCTCTAGGGCCC
TCATGTATAAGTGATGTCTGAAATGTGAGGCCACACTGTCCTTGGCAGGGAAACCCGAGCGGAGGAGTGTC



   

TGGATAGATTGACGTGCTGCAAACTCATTGCTTTCTCCCCATCTCTCTCCCCAACAAAACCTACCTCTACCTT
CAACCTCAGAGGCCCCTAGTTGCCGTCAGGTTCCAGGAAGAGGCCAGTGACCATGACAGCAGGAAGTCACC
CCAGGCTGGGCAGTATATGAAGACGTGAGCCAGTGTGAGGGCCTTGAAACTCTGGTAACCGGCCGCTCTAG
AGGCTATAGCGGCCGGATCCTCGAGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAG
AATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATA
AGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAA
ACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTT
GAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCA
GGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCA
AAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAG
CGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGT
GCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTT
TCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGG
GAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAA
GAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCG
GCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTC
AAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCC
GTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA
AGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGG
TTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCT
CGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCA
TTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAA
TGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGT
AACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCG
ATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCC
GAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGC
CTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGAT
TCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGG
ATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGT
ACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCA
ATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCG
CGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACG
CGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACC
ACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAA
ATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGC
GATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGG
CTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACG
GCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGC
CGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATC
GAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGG
TAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTG
AACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGC
ATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCC
CCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGC
GTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGC
CGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGAC
CCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCAC
GGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTAT
TTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCG
AGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTG
GCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCC
ATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGA
ATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATG
GAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGG



   

GATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATT
ACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAA
TCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCAT
GGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTAT
TATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAA
CTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGC
CGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAA
TGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAA
TGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGT
CGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCC
TGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGA
GGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGC
AGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCG
CGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAG
GGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGT
ATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGC
GAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAG
AGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTC
GTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGAC
TGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCT
TGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTT
CTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTG
GGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCGGCCAGCGAGGCTGGTACCCAATTCGCCCTATAG
TGGGTATCGGAGAGGCAGTCTCAAGAGGCATGGGAAGGCCCTGCATTTGAGTTCAGATCCTGCAACTTGAG
CAGGGTAGCTAGCCTCTTCCGACCCGACCCACCGATGGGATGAGGGTGGTTGTCACCTCTTTGCAGGGCTCC
TAGAGGAACTGAAAATCACCTGTGCAGAGAGCCATGCATTAGTGAACTTGCTAGAGTTGGCCACCTATCTG
CATGATACTGAAAGCCACTGTTGGCAGCTGTCTCTCCTTAACAATTCTCACCTACTGTGGCTGTCTTTCTGTT
GCAGGGTGGGGGTGGGGGTGGGGGTGGGGGTGAGGGTGGGGAGATGGGAGAGTTCTGAACTTATGACTTT
TCCAAGGGATCAGGGAAATGTTGGACTGACAGCGTCTTGAGTAAAGTAACTGGCACCAAGTTCCCATCTGC
AGGCTACCATAGTGAGATGGGGCTGCTGCCAGGAGACTTTCAGAGGGCAATTTGCTTTCTTTCTGTCCTTGG
TTGCATGGTAGAGAGAGAAAGACATCAGAGTTGCTCTTGTGCATGGAGGATAGGGTGGAGAGGGTGATAC
GGTGTGAAGAAATGATGCACTCCTGGGTAGTGTGCCAGGCTCATGTTAGCCCTAAAACTCCAGCTACTCATC
CCACATTTTCCTTCCTCTTTCTCCATCCCCATCTCCTTCTCCCTCTTCCCTTGCTCAATGACAAGCATGAGTCC
TTTCTAGGAAGCAGTCTGTTTTACTGGGGAAGAGGCATCACGCTGAGCAGAGATGGCTTGCTGCTTAGCCTC
TGCTTCAACCTCTGGGACACTCCCAGAACTAGAGACTCGTTGAGCTTTGCCTTGGTAAGCTATGAACATTCA
TTATCCCAGGGACAAGGCAACACCTAGAAAGTGGTACAGCTAGGACCCATACCCAAGCGCCTCCATCCCTC
CCAACGCACCCTCTAATCTCCCACAGCTCCCCCTGGAAGGTGACTACAGCATTTCTGTGAAGAAGCTACCCA
GCCCGAGGAGAAGCTGAAAGCTACAAATTGCCATGACTTCAATTTCTTGTGTCAGTTATACATATCTAACCC
TGAAGATTGTACTAATAAATGCTAAGGTCCTGCCTGCTACCTCCACTTCCTGGTCTCCTTGGAATTGCAACT
GCATCCCAAGTGATGAGATTACAGCCATGTGTCACCATGCCCAGCTCCTTAGAAATATTTTGAAATACTTAA
TTTATATAATCATTTATTTATGTGTTATAAGCCAATTGCATAATATCCTTTAATTTTTTAAAAAAAGATCTTA
TTTTATTTATATGAATACACTGTAGCTGTCTTCAGACACAACAGAAGAGGGCATCAGATCTCATTACAGATG
GTTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTTTGGAAGAGCGGTCAGTGCTCTTAACCG
CTAAGCCATCTCTCCAGTCCCCTTTAATCTTTTTTAATTTGAATTTTTTCATACAATATATTTTGACCATGTTT
TCCTACCCCCCCCCATACTCCTCTCAGATTCCTCCCACCACCCTACTCACTCAACTTGATGTTCTTTCTTTCTT
TCTTTCTTTCTAGATCTCTCTCTCAAAAACTAAAAATAAAAAAAATATCAAAACTAACAAGTAAAAGTTCAA
TAAGACCATATATGCCAAAACAAAGCAAATTAAAACAAGTACACACACACACACACACACACACACACAC
ACACACACACACACGGAGCTCATCATTTTGTGTTGGCCAACTATTCTTGGACTCAGGGTCTGCCCTGGAGTG
TAGTAGATCTATCTATTTGTTGACACTTGATTGGAAAAACCTGATTTTCCCTTTCCTAGCAAGTATCAATCAC
AAATAGTGTCTTAGTTAGGAGTAAGATCTCACGTCTACGTTTCCTCTCAGTGCTGGGATCCAATCTGGCTTG
AATCCTTGCAGATCTTGTGTATGCTGCAATGGTCTCTGTGACCAAATGCATCAGTCCTGTTGTATCCAGAAG
ACAATGTTTCCCTGGAGTCGTCCATCCACTCTACCTCTTACAATCTTCCTTCCTCCTCTTCCTCGTAGACCCCT
GAGTCTTGAGAAGAAGGGTTTAATGGAGACATCCCATTTAGAACTGAGTACTCCAAAATCTCTCGCTCTCTG
CTGTGTTCAGGTGTTGGTCTCTGAGTTGACTCCCATCTACTGCAAGAAGCTTCTCTGGTGTGGGTTAAGTTGG



   

AACTAATCTATGGGTGTAGCAATATGCCACTAGAAATCATTTGTTGCTATGTTCCTTTGGCAAAATAATAGC
ATTTGTTTTTTTTCCCCAGGCTCATGACCTATCTAGCTTCAGGTTAAAGGCCACTTTAGTAGTGTTGGGTATG
TGTGCTGTCTCATGGAGTGGTCCTTAAATCCATTGTTTAAAAGTGGCCGGTTACTCCTATGACATTTGTGCCA
CTATTGCACTGACCCATCTTGCAGGAAGGCTGCTGCTGTAGGGTTTGTAGCTAGGAGATACTGATGACTGCC
TTTCACCTCTAACAGTGCAGAGCACTTTACAGGACTATTAACTCTAGTAGGGCTGAAGTTTCCAGTTTGGCA
GCAGCTCTACATCTCTGTGTTGGACATGAGTGAGCGTCTTCAGCAACAGGGCCTTACCACCAGGTTGCAGAA
AGCAGCCAGTAGCCTGTAGTGTTTGGGGCGTTCCCTTTGGCCAGTGACCCAACAAGATGCAGCCCATTCTTG
ACATTAGAGGTTTTACTTGGTGGCATGAGAGATCTAGTTGTGGCATCATCTCCCTATTATTTGGTGATTCAAC
TTATATTCCTTTCATAGTGCATACACTTTAGGAAGCGTCTTCAGTAGTAGGTTTCTATATGGTTTGCCTAAAG
GCCTTTAGTTTAATCGTCCCTCCCCATGTTCCCTCCTTTCCCATTCCTCTCCCTATTTAATCCTCCTAGTTTTCT
CTTTCTCTCTCCATAACACTCTACTCTATTTCCCCTTCCTTGGGAGATCATCTCCTCCCCGCTGGTCCTAACCG
CTGTAGTTATTCAGACTGTAGCACATGTGCTGAAAGCGTAAATGTTAGCATCCACACATAAGAGAAAAATA
CAGTATTTGTCTTTTGGGGTCTAGGTTACCTCCTTCAGGATGATTTTTATTTCTAGCTTCTTCCACTTACCTGC
AAGTGTCGTCAGTTTATTTTTCTTCCTGATAGGGAGATGCATTACTTGGATGCAGCAGAAAGGTGGATTCTG
CTTTCTAATCCAATCTGTTAGTCTGTGTCATTTTGTTGGGGAATGGAAACCATTAATGCTGAAAGTTATTAAT
GAGCTGTATCTATTGTTCTTGAGGTGTGGACATTTCCCCTCTCTTAAATTTACTACTCTTAATTATTCCTTGTG
TCCTTGGATGTAGTTAATCTCTTCAGATTGAAGCTTCTCTTCTAATGCCTTCTGTAGAGCTAGATTGGTAGAA
ATTGCTTAAATTTGATATTATCATGGCACATTTTTCTTTTTCCTTACACTGTGAGTAGGAGTTTTCCTGGGTAT
AATGGTCAGGTCACAACAGTAGGAAGATTGATAACCACTGAGCTAGAATCTACAGAATCTAAAATTACCTG
GGAGGTGGGAACCTAAATTGAAGGATTTCTCCAATAAAATTGGCCTGTGGCAATGTCTGGGGTGGGGGTGG
GGACTGAACTGTCTTGATTATTAATCAACATAGAAAGGTCAGCTCCCTGTAGGGAGCTATCCCTCAGATAGA
TGGTCTTAGGCTATATTTTAAAAGTCCGCTAGGAGCCTGGCAGAGAGCAAACCAGTAAGCATTCCTCCATA
GCTTCTGCTTCAATTCCTGCCTTGAGAGGCTCCCCTGACTTCTCTCAGTGATGGACTGTGACCTGGAAGTGG
AAACCAAATGAATCTTTTCTTCTACAAGTTGCTTTTGATC 


