
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-Sidt2tm1Lex/Mmucd MMRRC: 031620-UCD 
 

Protocol:    
Reagent/Constituent Volume (μL) 

Water 5.6 

GoTaq® G2 Colorless Master Mix,2X        7.5 

Primer 1.  (stock concentration is 20μM)  0.45 

Primer 2.  (stock concentration is 20μM)  0.45 

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

 TOTAL VOLUME 
OF REACTION: 15 

   

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

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

 

Strategy: 

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

 

Primers: Electrophoresis Protocol: 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

1. UNQ685-6 CCGCTGATATCTATGGTCCAAG Estimated Running:Time: 90 min. 

2. Neo3A GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype 

3. UNQ685-5 CCGCTGATATCTATGGTCCAAG 1 & 2 285 Mutant 

   1 & 3 327 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ685 Date of Submission:  10-10-03 

Lexicon Contract Name: DNA269 Mutation Type: X  Standard Knock out  

LexVision Name: MEM687N1   Conditional  

Reference accessions:  NM_172257 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __KOS59, KOS69_________     
     Target Vector  DNA __KOS59TV____________     

   Targeted ES Cell DNA __2F10 ____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 12+13 23+24 

Restriction Enzyme for Genomic Digest: KpnI (Acc65I) MscI 

Predicted Wild-type Band (kb): 9.1 kb 5.5 kb 

Predicted Mutant Band (kb): 6.1 kb 5.2 kb 

Probe Size: 233 bps 500 bps 

 
 
 
 
 
 
 
 

   



   

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: 5 5’ Primer Name: Neo3A 

3’ Primer Name: 6 3’ Primer Name: 6 

Predicted Wild-type Band (bp): 327 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 285 bps 
 

 
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 
12  5’ – CAGACTGGCGTTTCTTAGTG 
13 5’ – GCCTCTGCAACAGACTAGC 
23 5’ – AAGGCTCTTCTCCCCTCGTA 
24 5’ – AGGGTGTGGAGAGGCATCTA 
 
 
 
PCR Genotyping 
5  5’ – GCGAGTGTCTGTGAATGTCC 
6  5’ – CCGCTGATATCTATGGTCCAAG 
Neo3A 5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
CGCGCCCGGTCGCCGTCCCGTCGCCAATCCCCGCCGTCCCGGGCCATGATCGCCTGGCGTCTGCCCTTGTGCGTGCTCTT
GGTGGCCTCCGTCGAGAGCCACCTGGGGGCCCTGGGGCCCAAGAACGTCTCGCAGAAAGACGCGGAGTTTGAGCGCAC
CTACGCGGACGACGTCAACAGCGAGCTGGTCAACATCTACACCTTCAACCACACCGTGACCCGCAACCGGGTGAGCGC
GGGACTCCACGGGCGGCCGAGCGGGTGGGCGCCCGGCCTGGACTTGATGCTGCCTCTGTCCTCTCCGCCAGCCTTTGAG
CCGCCCTCCCCCTGCCAAGACCTGGTTTCCACCAGCATTCCCGGGCAGCTCCAGCGGGGCAGCTTGGGAAGTTCCCTGC
CACCAGCTGTGATCAGGACCGGTCTGGTCTGCTCCGTGACCTGGCTCTCAATCTAGCTCTCAGTCTGTGAGGTCGGGGT
GAGGGGAAAACAGGCTCCCAGCCTTGCGTGGCTCAGACAACTCCAGATGGGGCCAACTTAGAATTGAAAGAGCTCGGT
CACAGGGAGGTGAAGGAGACAGACCTCCTTGCCTCAGAAAGCCAGCTGGCCTTGTAAGTTGAAGGTGACAAGATAAGG
CCCTCGAAGGCTGAGTGGCAAGAGAAAAGGGAGTTTGTTTCTAAGACAGAACTATCTCCGACTTCTTACTCATTTCTTC
CCAGTAGTGAAAGTAGAAAGAAGGCTGGCAGAGCTGGGCCCAGGCAGAGCACAGCCTGGGAGATTCTTGCTGCCTGGC
TGTGTGGCCTGCCTAGCTCTCTTGCTCATTCTCCAAGGCCCGATCTGGATTGACTCGGAAGCACTGGAGTTGAGGAGGA
GGCACCTGAGGCTTTCTTTGGGAGGGAGAGGAGTTTGGTTTCTGGCAGGCCATGATCAACCATCAGGATCCATTTCCTT
GAAGTCTGATCTCCCCTTTTGAGTACCATTTCCAGGATCATCCCGGAAGTGGCACCTACCCCTCAGGGAAACGTTACCC
CTAGATTTGGTTTCAGCAACCTAGTAACTAGTTGTCTGCAGTTGTGATTTCTTCACTTTTAAACGCCCACTGTCCTGTGT
AGCTTTGTCCGCAGCAGAGAGGGTGGGTTATTTCTTTATTTTCTTAGAGAGGGTGAATCAAGGTTCAGATGGAAAGTCA
CTTCAGAGCTTGGCCCATGGTCAGAACTAGAGAGACAACTTGTATTTCGACACAGTTCCCTACACCCCTCCCTGCAGGG
CTCTGGCCTCCAGAGTAGCAGTGGAACCGGAGCTTCTTGCTGCTTTCCTAGTTCATGAGGAAGAAGATTGAGGGCTTGA
GGGCACGTCTTGATCTCCCGGTGACAAGTGTGTGCACAGGGGACGTGTGTAGACACGTGTCTATAACATGTGTGTGCAT
GTGGGCTATCCTGGAACCTTCTAAGGTCTCCGCTGCATATCCCTGCTGTTGCCCGGGTTCTGCTGCTCTGTATACCCGTT
CTTCCAAGAGCGAGCTTCTTCAAGCCTCGGACCGGACAGAGTCAGTCCCTTCTAGAAACTCGGCCTGTTCCCTCACAAG
GAGAAGCACAGACAGTGTCCTGGCTGGCCAGGATGGACGGCACAGGGCAGAGCTCAGCCTGCAGTCTGTAGAGTCATG
TGTCTGAGGAACAGAGAGCTGGGTTTGAAAGAGGATGCCTCCTTCTCTGCAGACCGAGGGTGTGCGAGTGTCTGTGAA
TGTCCTGAACAAGCAGAAAGGGGCGCCTTTGCTGTTCGTGGTCCGCCAGAAGGAGGCTGTTGTGTCCTTCCAGGTGCCC
CTAATCCTTCGAGGACTGTGAGTAAGACCTGGGGATGTAGGGAGGGGCATCCTTGCCAGGTTTTCAGGGACCCTCACCC
GGGGAACCTTTTTGTTTTTCTCCCTTCTCCCTGAG 
 
Genomic Locus: (the deleted sequence represents nt 10007-11933 in the sequence below) 
 
GTGTGAGTAGAGCCCAGAGAGCTATTGCTTAAGGAGCTTAGAAATCCAAGGCAGGCAGACCTACGTGTACAGAGAAAA
CAAACAAAAGAGATTCAGAAATTGAATATTACATTCTCTCCGAGGTCATCCTGACTTATATAGTTGCGCCCAGCTTTGA
GCCAGCTCTCCCTGACTTCCTGCCCGTGTGCTACTCATTGCTCTAGATTCTGAGGATCTAGTTGCCTCAGGTGAGGGTGC
TAGGATCGATGTGTCTTCTCTTCCTGGGTGAGGAAGCAGCTGTTTGGTCTTTCTGCTGCTAGTGTCTCCCTTTCAGTCCTA
GCTTTTGTGTGGCCATAAAAATAGATTTACTTAAAGTGCACTGTCTGGTCATCTGACTTGCAACCTTCAATCAGCACTAA
AATTAAAACATGGAACAAAATTTGTGCTGATATACCTAAGGGGTTTGGGAGACTACAGAGCTCTGTGTTAGCATGTCAG
AAGAAGATACTACTTAGATAAATAAAGTTATAATCTAAAGAGAATGTGGAGGCTTACAACTAGTCAAATAGAATTCTC
TGCATATCAAATCCTTTTAATACCCAACAAGATGATTTGTTTGTGATTTTTGGCATGTAGCTCAGGCTGGCTTGGAATCC
CTTGTGTAGCTAAAGATGATCTGGAGCGAATCATCTGCTTCTATTTCCCAAGTGCTGAGGGTACAGTGTTTACCACCAC
ACCTAGCCAGAAAGAAAGCTTTAAAGTAGGCAGTTTGTCTGCTTCCAATGACATTGGGGTGGAGATGGGGACATAATC
ACAGATGAAACCTCACATGAGGTCTTATTCAGACCTCTAGAAGCCATGACTGCGTCCTTTGGCATCCTTCATACGGGGA
AGGCTAGAATTGTTTTGCAGATAGTTTAGTCTGAATGTGTGCTGTAGACTGTCTTATCAGAACTGAGTGAGTGTCATCA
GTCCCAGTATGACACATGATGATGCCAGCATAGGATGTGAACCTTGGACGGAGCCTCATTGCCCATGTCTCCCAAGCGG
AGGGACTAGACCAAGGTACTCGTCCTGATGACACAGCACGGCAGCAGTAGTTACAGCTGGAAGATATGGCTACAAATT
TCTGTGGCATATTCCCTTAACCACTCTGCCATAGTCCTGCTGCATTAAAATGCAGGCTACAAATGTTTATAGAAATAATA
ATTCAGGATGGTTTTGTTTATGACACGTTAATGCAAAGTTCTTCTCCACCCAAGTTCCCACAGGCCTTACCTTTGTCAGT
TGCCTAAGAGGCCCTCTTAGATTATTTTTAGATGAGGTCTCCTCCTGCTGGAATTACAGACTTGGACCACTTGCCTCTGC
CTGATCACATTATGTAGCCATTCTGAATGAAAGATGTTTAGTGTTTAGCTGAACAATGTTTGTCTTTGATACAGTGTAAT
CCCACATAGGCCTCTGGCCTCATTTCCTGGCTCATTTAAACTTAGTTTATTTATAAACACAATTTTCTAAAACCAGGTTT
TGCTATATAGCCCTGGCTGGGCTCACACTGATGACTTTGCCTCAGCCTCTTAGGTTCTGAGATTACAGGTCTGCACTACC
ATGCCTGGCTTACACAAAGACACTTAACACTGAGTCAACACACTAGTAAAGAATCAAATACAACAGCATGCTTGTCGG
CAGCTCCTGGCTTACACGGTCAGCCTTCCCTTCCATACATAAGTACGGCTGTTCCAAGGTGAGACTACTCTCTGAAATAT
TGTTTCTGTCCCCTTAATTGGTTAGTCCTTCCATCTTTTATCCCAATAGGGACCCGTGGAGTGTTTGCTGATTCTTCCATT
TCTAGCTCCAGTCTGTCTTACTGCTCATGTCTATGTTCTCATAATGTCCTCCATAAACTTTTTTTAAAAATAGTATTTTTT
GTTTGTTTATTTTTAAAACTACATATATTTTTGAGTGTGCACACATGCCACAGTAACCCAAGGCAGCCTTTAGGAGTTGG
TTCTCTTACCATGTGGGTTCTAGTTATGGGACTCAGTTCTTTAGGCTCTGCAAATTGCCTTGATCTGCTGAGCCATCTTCC
AGGCCTACATAAATAGTGAAGGTGCTTTAAGGCTCTCTCTGTTCCTAGCACAGTTTAGGGACAAGTACAGGCCAGGCAC
TGAATAAATAAAATAATGAATGAATGGGGCTGGCCGTGGTGGTGCACGCCTTTAATCCCAGCACTTGGGAGGCAGAGG
CAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACCC



   

TGTCTTGAAAAACAAAAACAACAAAAAAAAAAAAAAAAAAAAAAAAAAAATAGAAGAGGCTAGACTGGTTTGGAGA
TAATAGGAATGAGGAAATCACCTGGAAGACTTGAGGCCAGTTCGGTAAGAGAAGGTGTAAGAGGTAAGCCAGTGTAT
AACTAAGAAAAGGGCAATAGGACTGTAGAGTTGTTTGTAATCTAGGATGTGCCAGAGACGGGCAAAGCTCTTAGCAGC
ATCCTGACTCAGTAGCTCAGGGCTCAGGCTTTTCTGCAGGTGAAGATCTGGTCTCTTGGCAGTGATCCTTAGAGGCACA
GATTTGAACTGATCTATTATTTATCCACTTGTGCACTGCAACCTGATGCCCAGGCAACCTTTCCTGGAAAGCTCTTTCGG
TTCTGTCACATGGCCAGAGGGAAGCAGATACAGGGACTGAGTGACTCAGTATGAATGTTGAAGCTTAGGGAACAGAAA
GTAACATCTTCCTCTTGCAGAAAACCCTGCCCATTGCTCAGAGCAATTCTCTCTCATTTCCCTTGCCAATTTTTAAAAAT
TCTTCCCCTTGCTCACCCCACCCTTATACTCACCCAGCACTGTAGATTGAATCCAGGCTCCTAGCATACCAGTCAAGTAC
TCTACTACTGAACTACATTCATCATAAGCCCTTTTTATGTTTTGAGACACATCTTACTGAAGTTTTTTCAACAGGCTTTGA
ATCTGTGGTCCTCCTGCCTCAGCCTCTTGACTAGCTGGGATTCCAGGTCTGTGCCACCAAGCAAAAGCTCCCCTTCCTGG
TCTTTAGTTAAGATGCACACGCAGGCATCCTGTGCCATCTGTATAGTAAGGACCACAGCGATGAGGCTTGGCATGCAGT
GCAGGGTCTGAACTAGATTTTTCTGACATCACACTCTACCTTTGGGATTTGAGACAGTCTATATAGCTCACACTTGTCCT
AAATTCATGATCTTCCAACCCCTGACTCCAGAATGCTAGTTATAGGACAGTGTTAAAATACACAGAAGTCTTGCCTCTT
TTGGTGATGTGAAGGATAAAACTTAGAGCCCCACATGTGCTAGGCGAGTTTTTTTACTTCAGATTCCTTGGGGTTTTGTT
TGTTTCTAAATGGGCTTGGAAGATAATCAGTAAAGTGCTGAACCACTTAGGAAGCAGGCTTGAGTTTGATCCCAGAACC
CGTGTAAAAGCATAGTGGTAAGCACTTAGAATCCGTGGCTGGGACAGCCTAGGTGGGAAGATCCCTGGGCACACTGGC
CAGTCAGCCTAACCTGCTTGATAAATCTCAAACCACCCAGAGACCCCTTCTCAAACAACCGTATAAGGAGCCTGAAGA
ATGATACCCAAGGTTGACCACTAGTTTTTACATGCACGTATTTGTGCACACACACAGAAAGTCTTTTCCTCTGAAGCTAT
GTGAGGGGTTTGAGACGCCTCATAGTGGCAGAGTAAGTCTTGTTCAACTGATTCTTGGCCTGACATAAAGCCCTGAAGA
ATCAGACACCGAGCGGTCCAGGGGAGACGCAGAACTTGGGTGATGGAATAACATGCTTGTCTTAGCTAGGGTTTCATT
GCTCTGAAGAGACATCATGACCAAGGCAGCTCCTACAAAGGACAACATTTAATTGGGGCTGGCTTACAGGTTGAGAGG
TTCAGTCCACTTTCATCATGGCGGGAAGCATGGCACTGTGCTGGCAGACAAGGTGCTGGAGGAGCTGAGAGTTCTACAT
CTTGATCAAAAGGCAATAAGGAGACAACTGTCTTCTGCAGGCAGCCAGGAGGAGGCTCTTTATAAGAGTAAACCACAG
GACTGGGCCGGTGCTAGGGTTATTTGAGATTTCCTTTGTCAGTACAGTTAATCTAAATCTCTTCACCTTAGCCTCAGGCA
GACTCTTAAGACAAGGGCAAAAGGTAGCCACATTCTTCAGCAAAATGTCACAAGAACAATCTCTAGGCAATATGTTAA
AATTCTCCTTTGAAACCTTTTGAGCCAGGACCCCACAGTTCAAATCACCCTCAATTCAGCTATCTTCCATGTTCCAACTA
GTATGGCTTATTAAGCCCCATTTAAAGCTTTCTGCTGCTTTACTATCTAAAGCCCCTAAATGTACATTCCTCCAAATAAA
ATCATGGTCAGGCCTATCACAGCAATACCCCAGTCCCTGGTACCTGCTGGTCTTAGGGCTTCTATTGCTGAGACAAAAC
CCCGGGACCTAAATAAGCAAGTTGGAGAGGAAAGGGTTTATTCAGCTTATACTTCAGATCACAGTTCATCAATGGAGG
AAGTCAGGGCTGGAACCTGGAGGCAAGAGCTGATGTAGAGAGCATGGAAGGTGCTGCTTACTGTCTTGCTCGCAAGGC
CTACTCAGCCGGCTTTCTTAACCAACAGCCCAGGGGTTGGCACCACCCACATTGGGCTGGGCCCTCTGGAATTGATCAC
TAATTGAGAAAATGTCTTACATCTGAATCTCATGGAGGCGGGTCCTCAACGGAGGCTCCTTCCTCCATGATGACTCTAA
CTTGTGTCAAGTTGACACACAAAACCGACCCATAGAGTGCCAAGCCGGCCCTTCTCATGGTCACAGGAAAACAGGGAA
CTTGAATGTGCTTCCTTTAGAGGCTTGGTTTCGTAATCATTCTCTCTGGGTTAAAGTCACACCATTCTAGGTAGCTAAAT
CATGTATCTGATTGCATGTGCTTAGTCTGTCTGCCAGGCCCAGGCTGGGTTAGGAACCAGATCAGCTGTCTGGTGAGTG
CTCCCGTTTCTCTTGCCCCCACCGGAAGAGAGGAGTGTTCTAGGCCTGTCAGCCTGGCTGTACCTTTAGGGTACAGGAT
TGACCTGAGCTTTTATTGGTTTGATTTGGTTTTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTAAAGATTTATTTAT
TTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGAGTCAGATCTCGTTACGGATGGTTGTGAG
CCACCATGTGGTTGCTGGGATTTGAACTCCTGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCGCTGAGCCATCTCAC
CAGCCCCTTGTTTTTTTAACGATTGGTCTTGTCACTGAGGCTGGCCTTGAACTCCTTTCAAAGCCGGGATTACAGGTATA
TGTCACCATGCCTGGCAGGGCTGATCTTTTCTTGTTAATATGGCAGAGAGTACAATAGCTGGACTTTCATAGAAGGCCA
GAGCCCTTTCCTGAGCTTCCCTGTGGACCCACAAGTCTGGCTTTGAGACCCAGCCCTGCCTTTCATGCTGACTGCTATAG
CCAACAAGCTGGCCTTCTCTCCTACAGGCTTCAGAAAGGACCTATTCATAACAATCGCTCCCTAGAGGGAAGGGCAGA
AGCAGAGGAAAGCTCTGGGCTTCCTGCCCTTGCCAAGGGTGTGGGTAACCAGGGTCTTGCCTATTCAGAGGTTAAGCCC
TTGAAACCTTGATCAAGGGAAGGATCCTTTCTGAAAGAGCCAAGTGTGGTAGCAAGAGCCTGGAATCCCAGCATTTTG
AAAGGCTGAGACACAACGACTACCATGTATTTGAGGACAGTCTAGCCTGCAGAATGGGTGTTAAGCCAGCTAGGGTTC
CATAGAGAGACCCTGTCTCGGCATGCCTCCTTGTTGCCCACCCTCCCTACTAAAAACAAAAAACAAAACTAAACAAAA
CAAAAACTAACAGAAGAAAGAAACCAAGTAGGAATGTGGATACATCCCAGTTGTTGTATATCCTAATGGCAGTCTCCA
ACTTTGGTGCAAAAGCTCTTAATATGTGTTAACATGCAGACATCTGTTCTCAGCTCCAGACTGGCGTTTCTTAGTGATTT
TTAAGTGTCTTACTCTGTAACTCAGGATATCCTTGAATTCATGATCCTACTTCTGCCTCACAACTACTCTGAGTATTGTC
ATGACCCACCATGACTGGCACTCATCCAAGGGCCACATTCAGAATGCTGCTTCTTGCCCTCCCTCCACTCACAGCCTGA
GTTAGTATCCTTAAAACGCCAGCTAGTCTGTTGCAGAGGCTGATCTCGAAGTTTATGTTTTTCGAAGGCCCCAGGGAAG
GTTTTGGCCTACAGTAATTTAAATGATATCAGGCTGTTAAGTAAGCACCCAGGCTCAGTGTCAGGGTGTTTCTTGGAAT
TTCTGAGTATTTACTGGCAAGATGAGCGGGGTCAAAATGAGGCCAAATTGGCACATGGAACCCGTTCTAATTATCTAGG
TGGGGTGCCAGCTGCTTGGAGAGCTTGCTGTGAAATCACTCTTGTCATTTGAGGGTTCACAGACCCTGGCTTTGTTGAG
GTGTGCTGGAATGAGGACTGAAACAACTTGCAAACCTAGGAGTCGGGGCTGGGGTCTCAGCCTAGTAGCAGAACACAT
AATTAACCCCCAGACTTAATTCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTGGTTTTTCGAGACAGGGTTTCTCTGTATAGC
CCTGGCTGTCCTAGAACTCACTTTGTAGACCAGGCTGGCAGACTTAATTCTTACCCGTAATCCCTCCCTTCTCCCAAAAA
ACAATGACCATGGCAGGCTGCTAATGAACCCTTCTGGGTTTTACTTGACCCGTTTGTACAATGACAAATTGCCCTGTTGC



   

TGCTCCAGGACCTTGTTACCCAGACTAACCTGCACTTGGCTCTCCTATGCCACAGCCTCCCAAGTAGCTGGGATTTGTTG
CTGCTCCTGCTGTGGTCTACTTCTTCAAACATGCTGTGCTTAAACAGGCCAGTTATAATTCTGCTTTTTACCCATTAATTT
AGAAAAGGGCATAGTAGGTACTTATTAATAGTTGTGGGAATTAATAAATATTTATAGCTGGTAGTTGGAAGAATGTCCC
CTTAGAAGACAGTCCAGACTGCTATAATCTTGTCAATGGATAGTACTCTGAGAAAGGGGGTATTAGCCTACATGCTCCC
AGCCAGGACATCTGACAGCTTCAGGGTTGGCCATATTTTTTGTATAAAGATTTATTTATGTATTATATGTAAGTACACTG
TAGCTGTCTTCAGACACACCAGAAGAGGGCATCAGATCCCATTACAGGTGGTTGTGATACCCCATGTGGTTGCTGGGAT
TTGAACTCGGGAGCTTCGGAAGAGCAGTCAGTACTCTTAACTGCTGAGTCATCTCCAACCCATTTTTTTTTCTTTAAACA
CAAAATTTGTCTACAGAAATACAATACATCCAATTATAGCACACGTTATTTATTTACTTACCATACTGGGGGTTTGAAG
GGACTCTGGCAGCTTGAGCTTGGTGAGCATGGCTTGGCAGGCCTTGCCCTTCTCCCCCATTTGTCTTTCTAAAAAGACAT
TATACATTCCTAAAGCTAGCCCCCAAGGTCTGTTCCTTAATTTAGCCAATCCTTTCACCTGAGGTTGATTACCAAGGTCA
TCAAAGTGTTGAAGTCCAGCATCAAAAGCTCCCTTTGGGCTGGTGAGATGGCTCAGTGGGTAAGAGCACCCGACTGCTC
TTCCGAAGGTCTGAAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCCGTAATGAGATCTGACTCCCTCTTC
TGGAGTGTGCTGAAGACAGCTACAGTGTACTTACATATAATAAAAAAAATAATAATAAATCTTAAAAAAAAAAAAAAG
CTCCCTTTGGCTCTCCTAATTAACGTGCCCAATTAAAATTAAACGCCTCATCCTAACATGGAGTTTCCCATTTTACCTTT
GTAAACCCTTCATTTCCCTATGGGCCACATTTGTCTCCTCTCTAGCCAGAGGCAGTCCTTTGTCCTCAAATACCCCTTTC
CCTTTTCCCTCATCCACTGTCTCCTGTCTTTGTCTCGTATTCCATGCCTTCTGTGGCAAATCAATCTTCCTTTGTGCTGAG
AACTTGGTTTGGGGCTCCCTGAGCCGATACTTTTCCTAACAGGATGGAACCCAAGGCCTCGTGTGTGTGTGTGTGTGTG
TGTGTGTGTCTGTGTCTGTGTGTGTCTGTGTTCTTTGTAATGACCTTTAATTACATATTGTGTATATGTGTATGTTTCAGA
GGTGTTACAGCATGCATGTGGAGGGCGGATGACAACTTGCAGAGTCAGGTTTTTCTCCTCTTCCACCTTTTGGGTCCCA
GAGATGGTCATCAGGCATCTTGGCAAGCACCCGCACCCACTGAGACACTTCATCCACCCTTGTACATATGTGTGTGTGT
ATATATATATGTGTGTGTGTGTGTGTGTATATATATATATATATATATATATATATATATATATATATATATTTACATGTT
GCCAGGTGTCTGTGGAAGTCAGAGAACAAATTTGTGGAGTTAGTTCTCTCCTCCCTGGTGCAGAGCTCAGGCCGGCCTT
TCCATGGCAAGTGCCTCTTCCTGATAAGCTACCTCAGCTCGGTTCTTGTGTATATTTTCCTATTTATGTCTGAAGTTTGGA
TTATATACCACTTATATAATGTTATTGAATTCCCTCCTTAGATGTCCCTTTGATGGTATTAAGAATCTATCTGCTTAACTT
CATAGTAGTATCTCTGACCACCTCTTCCTTCACTGTGAACAAGCAGTTTCCTTTGAGCTTTCTCAAGATCACAGGGATGC
AAATTGCTGTCCCCATATTTTATTTGTATTTCTTATTCGTAGGACACAGTCCCTGGAGTGGAATGACTGGGTTGAAGGGT
ATAGAGCTCTTTTAAGCCTAAGTTCCTCAGAAAGGTTTTTGCCAGTTGACAACGAAAGGTCAGAATCTTTCCGTGGGCT
TTGTTCAAACAAACAAAGCAGTTTCTGCAGAGTAGGGACAGAGCTCACAGGTTGGAAGGCATCCTGGTTATGGTGCCC
TGGTTCTGGTTATCCCCTCTACTGTGAGAGGGGAGTGGCCGCTGAGCTGCTCTCAGTGGGCAGGCGCTTTTATGAGCCA
ATGAGGGAAAAAGAATGATGCTGGGGTAATGATTTTGGAGCACAATTCCTGTCTTGAGCAAAGAAATCATCTGTCAGC
AAGACCCTGCACTTACTGGGCTCTGTGAATCTTGCCAGCAATGCCAACACCCAGCAGTAGAGGTGGGAGGAGGATCAG
GCGTTCAAGACTCTCCAAACTTACACGACCAGTTCCAGACCAGCCTGAGTTATGTGAGCCGTCTCAAAAAGCCAAAAA
AACGCAGACCACAAAAGCAAGAATCCAATACTTAGTGATCCTTCGTGAAAAACCCAACTCCAGACGCTCACAGGACAA
CGAAGGAAGGAGGCGGCGACGGCTGCGTGGGAAGTAGAGGCAGCCTGGCCCTTTAAATCCGCGTCGGTTTCCCATGAC
GTAAGCGGGCGGGCACAGCCCGCTGTTTACCGCGGCGCAGCTCCTGGTAGCTCCGAGTTCTGCGCCGCGTCCGCCGCCC
TTAAAGGGCCCGCGTCCGGGAAGCCTTCGGGCCAGGGCCACCGCCGCCTCGGCTCTCCGGGCGCGAGCGGACGCCGGG
TCTCCAGCCGGGCTGGGCCGGGCTGGGCCGGGCTGGGGTAGCGGGTCGCGGTGCCGCCCTCGCGAGCCGGGATCCGCG
CGAGGCCCAGGAGCGGCTCCAGGGAGGGGACGCGTCCTATCTGAGGCCGGGGTTAAAGTTCTGGTCCCGGTGAGATGC
TGGAAGCTGCTGCGGCAGCCGCAACGCGCCCGGTCGCCGTCCCGTCGCCAATCCCCGCCGTCCCGGGCCATGATCGCCT
GGCGTCTGCCCTTGTGCGTGCTCTTGGTGGCCTCCGTCGAGAGCCACCTGGGGGCCCTGGGGCCCAAGAACGTCTCGCA
GAAAGACGCGGAGTTTGAGCGCACCTACGCGGACGACGTCAACAGCGAGCTGGTCAACATCTACACCTTCAACCACAC
CGTGACCCGCAACCGGGTGAGCGCGGGACTCCACGGGCGGCCGAGCGGGTGGGCGCCCGGCCTGGACTTGATGCTGCC
TCTGTCCTCTCCGCCAGCCTTTGAGCCGCCCTCCCCCTGCCAAGACCTGGTTTCCACCAGCATTCCCGGGCAGCTCCAGC
GGGGCAGCTTGGGAAGTTCCCTGCCACCAGCTGTGATCAGGACCGGTCTGGTCTGCTCCGTGACCTGGCTCTCAATCTA
GCTCTCAGTCTGTGAGGTCGGGGTGAGGGGAAAACAGGCTCCCAGCCTTGCGTGGCTCAGACAACTCCAGATGGGGCC
AACTTAGAATTGAAAGAGCTCGGTCACAGGGAGGTGAAGGAGACAGACCTCCTTGCCTCAGAAAGCCAGCTGGCCTTG
TAAGTTGAAGGTGACAAGATAAGGCCCTCGAAGGCTGAGTGGCAAGAGAAAAGGGAGTTTGTTTCTAAGACAGAACTA
TCTCCGACTTCTTACTCATTTCTTCCCAGTAGTGAAAGTAGAAAGAAGGCTGGCAGAGCTGGGCCCAGGCAGAGCACA
GCCTGGGAGATTCTTGCTGCCTGGCTGTGTGGCCTGCCTAGCTCTCTTGCTCATTCTCCAAGGCCCGATCTGGATTGACT
CGGAAGCACTGGAGTTGAGGAGGAGGCACCTGAGGCTTTCTTTGGGAGGGAGAGGAGTTTGGTTTCTGGCAGGCCATG
ATCAACCATCAGGATCCATTTCCTTGAAGTCTGATCTCCCCTTTTGAGTACCATTTCCAGGATCATCCCGGAAGTGGCAC
CTACCCCTCAGGGAAACGTTACCCCTAGATTTGGTTTCAGCAACCTAGTAACTAGTTGTCTGCAGTTGTGATTTCTTCAC
TTTTAAACGCCCACTGTCCTGTGTAGCTTTGTCCGCAGCAGAGAGGGTGGGTTATTTCTTTATTTTCTTAGAGAGGGTGA
ATCAAGGTTCAGATGGAAAGTCACTTCAGAGCTTGGCCCATGGTCAGAACTAGAGAGACAACTTGTATTTCGACACAG
TTCCCTACACCCCTCCCTGCAGGGCTCTGGCCTCCAGAGTAGCAGTGGAACCGGAGCTTCTTGCTGCTTTCCTAGTTCAT
GAGGAAGAAGATTGAGGGCTTGAGGGCACGTCTTGATCTCCCGGTGACAAGTGTGTGCACAGGGGACGTGTGTAGACA
CGTGTCTATAACATGTGTGTGCATGTGGGCTATCCTGGAACCTTCTAAGGTCTCCGCTGCATATCCCTGCTGTTGCCCGG
GTTCTGCTGCTCTGTATACCCGTTCTTCCAAGAGCGAGCTTCTTCAAGCCTCGGACCGGACAGAGTCAGTCCCTTCTAGA
AACTCGGCCTGTTCCCTCACAAGGAGAAGCACAGACAGTGTCCTGGCTGGCCAGGATGGACGGCACAGGGCAGAGCTC



   

AGCCTGCAGTCTGTAGAGTCATGTGTCTGAGGAACAGAGAGCTGGGTTTGAAAGAGGATGCCTCCTTCTCTGCAGACCG
AGGGTGTGCGAGTGTCTGTGAATGTCCTGAACAAGCAGAAAGGGGCGCCTTTGCTGTTCGTGGTCCGCCAGAAGGAGG
CTGTTGTGTCCTTCCAGGTGCCCCTAATCCTTCGAGGACTGTGAGTAAGACCTGGGGATGTAGGGAGGGGCATCCTTGC
CAGGTTTTCAGGGACCCTCACCCGGGGAACCTTTTTGTTTTTCTCCCTTCTCCCTGAGCCCAGTGGCAGGAGGGTAACTT
TGTCAGCCCAGGGAATGGGAAATGTAGGGACCTGATAGGAAGAACTCAGGCTGGTTGGGACTAGTCACACTCTGTCTT
GGACCATAGATATCAGCGGAAGTACCTCTACCAAAAAGTGGAACGAACTCTGTGTCAGCCCCCCACCAAGAATGAGTC
TGAGATCCAGTTTTTCTATGTGGACGTGTCTACCCTGTCACCCGTCAATACCACTTACCAGCTCCGAGTCAACCGTGTGG
ACAATTTTGTGCTCAGGTATTGAGGGTAAGAGAGAGGGGACCTCACAGCCTCTGCCTTCTTCCCAAGTGCTGAGCGTAA
TTGTAGGGTTCCTCTCTTCCCTGTAGGACTGGAGAGCTGTTTACTTTTAATACCACTGCAGCCCAGCCCCAGGTAAAATC
CCTTATCAAAATGGGGTCCCTCAGCCTGACGTGGTCACACATGCCTTTGATCCTAGCATTTGGGAGTCAGGTGGGTTTCT
TGAGTTCAAAGCCAGCTTAGTCTACATAGTGAGTTCTAAGTCACCAAGGTTACACAGAGAAACCTTGTCTCAAGATAGC
AACAACAACAAAAAGAAAATTGGGGAGATTTGGATATGAGAGCAGGAGTAGGTACAGAATTGCTAGGACTAGCAATT
AATTTTGTCTCTAGGGTGGGACTCTCGGAGCTCCTGTGTGGATAGACAGGCAGGGACAGTACAGTGACAGGGTCTGCTC
ACTGACTTTCCTACTCTGCCTCTCAGGCACAATCCTATGTGCCCAGCTGACACGAAGGATATCAGTGCTCAGGGACATG
CAGGACTGGGATGTTCACGGTCAAGGCTCTTCTCCCCTCGTAGCTTCATTGTCTGAGCCAAGAAGATTCTGAAACCTCC
CTTTTGAGGAGACAGGTCCCTTCGGAGGGGCAGAGAGAGCACCCTCCTGAGATGACACTCTCCCTTCCTATGTTCTCAG
TACTTCAAATACGAGTTTCCTGATGGTGTGGACTCGGTAATTGTCAAGGTGACCTCCAAGAAGGCCTTCCCCTGCTCAG
TCATCTCCATCCARGATGTCCTGGTAAGCTGGCTATCATTTTACCCTCCACCAGAAAGTACTTGGGACATTAGCAGAGG
GGACAGGGCCCAATTCCCCATCCATCTGCCTCTTCCTTCCTTCCTCCRCAGTGCCCTGTCTATGATCTGGACAACAATGT
AGCCTTCATTGGCATGTACCAGACGATGACTAAGAAGGCAGCCATCACTGTGCAGGTAGGAAATGCATGTGCCCTTCTG
AGGGATGGACGGGGCTGGCTGTTGAAGTAGATGCCTCTCCACACCCTGTCCTTGTCCCCATTCCTGCCTTAAGATTCTTA
AACTTTTTCACTTGACCTTGTGCTGCCTGAGAAACTTTTCTCCGCTGAACCATGTCACTAGCTCTTAATTTTTTTTTTTTT
AAATCGGCAAAGCAAAGGATTTTACTCAGATATAACGTGGAGGCACCAGCCAGATATGCTACAAGAGAGCAGCAGAG
ATTTACTTCGAAACCATATTTTTGTTTTATAATGATCAGTGTTGAGGGTGCCACTTTGCATCAACGTATGGTACCATGTG
GCAGAAACACTTTTAGGGCCATTTTAGAAACTGTTGAGTTCTCTCTTCAGCAACACAGACACTGAAGTTGGAATGGTAT
AGACTATTAGTGTGGCCCCCTGTGTAGAGATGGCGTGCAAATTTGTGAGGCGTTCTATATATTTTTTTTTATTACAAGGA
TATGCTTTTTTTTTAAAAAGATTTATTTATTTATTATATGTAAGTACACTGTAGCTGTCCTCAGATACTCCAGAAGAGGG
CATCAGATTTCGTTACGGATGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCGGGACCTTTGGAAGAGCAGTC
GACACTCTTAACCACTGAGCCATCTCGCCAGGCCCCTATATTTTTAAAAAAGATAATTGTTAAAAATCTTGTCGTAATCC
CAAATCAAATCTCATGGAGTCCTTTGGGAATTCAGAACAATTATTTAAACCACACATCCTTACCTAGCACAATGCAGGA
AGACCAAGGTGCATTGATTTTATCCCCACGTGCTTGAGGTCAGGCGGTCGGAAAACACAAAGACTTTTTTTCCCATTAC
TGAAGGTTTCTGTGAGAGCAGAAAACTTGGGGTGTGCAGTAAACACCCCGCATTTCAGCGTGTGCAGTACTCTAGCACC
CAAGCTGAGTTTCAGACAGTGTTCCTTGGCGTCGTGTGCTCTGATGGCGTACATGGTACAAAGAGCACGTGTGTGTTCA
GAATCAGGGCTGAGGTGACACCACCTGATAACAGCATGGCTGAGTGCTTTTAGAAGCGCCTTGGATGCAGTGTGCGTTT
GATTTTGAATGATTTTCGGTTGTCGTGCGTTCAGAAACATTTTACTGTTGCTTGATGTTTTACCACCCCCCGCATCCTGCT
CCTGTGTTCTCTGGTATATGTGAGTAGGGCCATCTCTGGCTGGTGCCCAGGACAAGCTGTGTGCACCGCATACGTGCTC
ACTTGTTCACCAGATTGTAGCATGGGTATGGGTTTGGTCCCTAACCCTAACTTCTCAAGGCCTGTGTGACAAAGATAAT
GGCAGCTCCTCTCCTGTGGGTGCAGCTCAGTGGTAGAGCACCTGCCTGGCAGTTGAGAGGCTGTGTATTAGATCGTCAG
CATCACAGAAGTGTGAGGCAAGAGATCTATGCAAGGACTGGGTAAAACTATATCTAGAAAGAGGCTTGTAGCTTCTGG
TCCAAAGTTCATATTCAGAAAAAGACGGCAACAGTAATGTTCAACCAGCATCCTCCTCCTCTTCCTCCTCCTCCTCCTCC
TCCTTTCCCTCCTGCAGCGGAAAGACTTCCCCAGCAACAGCTTCTATGTGGTGGTGGTAGTGAAGACTGAGGACCAGGC
CTGCGGAGGGTCCTTGCCCTTCTACCCTTTTGTGGAAGGTATGTTTCATGTACTGGTTTGGGATGGATCAGGCTCAGTGG
CGTCCCAGGAGATAGAAAGGACCATGTGGCTGTTGGTGGATCCACTGGGACACGAGCCTGGCGTCCTAGACTAGCCAA
GGCCTGGCTCCATCAGCCCTAGCTCAACTCCCAGCAATGACTTCTTTTCCACTTTGACATTTTACTTCCAGATGAGCCAG
TGGATCAAGGGCACCGTCAGAAAACACTGTCAGTGCTGGTCTCTCAGGCTGTCACATGTAAGTGTGGGCACCTGAGTGT
GATGGGAAAAGCTCCCTCAGGCTTCCTCTCAGACCCAAGAAAAAGCAGCTGTTTTCAGAATGGGAGGAGTGGCGAGGA
CCCTCCTACCCAGCAGGAGCTGGGACACCGGCAAGCAGGCTTCCAACCAGAGAGATGCCAAAGGCGATCCCTGTGTAA
TATGGGACAGGGTCCATGGACAAACTGACGAGCAAAATCTCAGTGACACCCTGCCTCTTAGCAGAGGAATCTGTGCCC
TGTCTCTGTGACAGAAGTAGTAAGATCTATCCCACTGGATACATTCGGTTGTGAGGCTTAGCCCAGAGTTAGAGTATTG
GGCCCCTAGTCAGTGCTGAGCAATGCCTATTAACTTTTTCAGTGGAGTCCTTTCTAAACTGGACTCTAAGGAGCCGGGC
ATGGTGGTGTACCCTCTTTAATCCCAGCGTTGGGAGGTAAAGACAAGATCATAGCCCAGACTCACCCTTCCTTATATCA
TGAGGTCAAAGCCAATTTGAATATGAGACGTTGTCTCCAAAAAAATGTAACAGTAAAAAGTAACCAGGCTGGAGAAAT
GGCTCAGCTGTTAAGAACACTGGGTGATTTTCCAGAGGATCCAGGTATTATTCCACAGCACCCACGTGGCAGCTCACAA
GGCACCTGGAACTCTGGTTCCAAGGGATCTGATCCTTTGCCTTCCACAGGCTCCTGTGGGCGATACACATACATACATA
CATACATACATACATACATACATACATACATACATACATACATGCGGGCAGAGTACTCACGCATACAATACAAATAAA
TGCATCTTTTTTTTTTTTTTTTTTTTGGTTTTACGAGACAGGGTTTCTCTGTGTAGCCTTGGCTGTCCTGGGACTCGCTCTG
TAGACCAGGCTGGCCTTGAACTCAGAAATCAGCCTGCTTCTGCCTCCCAAGTGCTGGGTTTAAGGGTGTGCGCCACCAC
GCCCGGCTAAATAAATGCATCTTAAACATGTGATTATAAGCCCAACTCACACTAAGTCAATTAATTAGTTAAAAACAAA
AGAGCCAAATTAGGGCTTGTGCTAGAAAGGGGACTCAGTACTCACTGAGCCCTGGTGTGTGCTAGCAGTGCAGCTCTTA



   

GGAAGGATGGGGCCCGGAGGGCTGTGTAGGGTACAGAGAGCTGGGATGAGCAAAGGCCAGGTCACTGTGTGGCTGTC
GAGGGCACCGTCTCTGAGCTATAGTTTGAACTTAGGTCCACATGGAGTTGACTCCAAGTAGGAGAGAAAGCCTTAGGG
AACACCATGAGCAGGTAGGCTCGTGCCAGAGTCTGGTGTGTTGACCTATAGCCAGATATTCATACTGTCTGGGCATTGC
CTTCAGGAGAGGGGGCAGCCAGAGCTCAGAGGTCCCTGGGCATCCAGAGGCGGTGTGGGGAGGGCTGCTGTATTCTTG
ACACATTCATCTTGTTCCCCTCCCTGTAGCTGAGGCCTATGTTGGTGGGATGCTCTTTTGCCTGGGCATATTCTTGTCCTT
CTACCTGCTGACTGTGCTGCTGGCCTGTTGGGAGAACTGGAGGTGAGGCGGGGCTGCTGGGCTGTTCCCTGCTCTGCGC
CGTCGGGCTGAGGGCATGGGAGAGAGAGTAGTGGGATCCTAGCTGGCCCAGGGCGACCTTGTTCTTGTCTCAAGGCAC
TACGGAACAGGAACTGGTTGGGATCTGGGATCCATGAACCATTTCTTTGTAAAACAGGCTCATGCCATTGCTCCTCCCC
AAGCTGGGAACACCCCGTTACTCCTGGGGTGGAGGAACTCAGGATCAGGGTGGGTAGAGAGGATAGAAGGAAGGTTA
GTCTGGCCTAGGGTGAGGCCTCATCCTGCCTCAGTTGTCCCCTGAATTCCTGCAGGCAAAGGAAGAAGACCTTGCTGTT
GGCCATAGACCGAGCCTGCCCAGAAAGTGGTATCTGCAGGGGACAGGGGCTGGCTGGATCTGTTGTGGGGAGATGGGA
GCAGGGATGGGTAGGGAATGGTCAGAAGAGGGTGGGTTGGTGGCTTCTTTATGTTCGGCCTAGGAGTAACATTTCACA
ACTGGAACCAGGCCTTGGCTCACCCCTCCATAGACACCAGGAAACTGCCCTATGTCTCAGGCAGTGCGGCCCAGCCTCA
GGTTGTTAACTTCCAATTCTCTCTCTCTCTTCCATCACTTCTCTCTGCCCTCCCTCCTGCTTGGACCTCTCTCTCAGCTTCT
CTCCTTGGTAAGCTCCAGGTGCTGTGGGCAGAGGAGCTGCTGTCTAGGGGCGGAACCTGAAGCATCGGCGCTTCCTAG
GGAGGGACCTGGGCACAGATAGCATCTTCCTTGATGGCTTAGATGTGTTAGTTCCTTGACTGTCCTCTCTTTGTGTTTTC
TTTTTTTAAGTTTTTAGACAAGATCTCATTCATAGCCCAGAGAAGTCTGAAACTGAATATGTAGCCCAGGCTAGCCTAA
AAAACGTATAGCAGTCTTCCTATCTTAGCCAGGCGAGAGTGCTGGGGTTACAAGCATGAACCACCATGTCTGGTTGTCC
CCTTTTCTAAGAGGACACAGGGTGTCACACTTGCTTGGAGTGACGTAATTGTGAGGGTTCGGTGGGTTTGGGCACCTGT
GTTTCTCTTACTGCTGGCATGGCTCTTCTGGCTGTCTTTCCCAGGTTCTCCTCCCCCCCTCCCCTCCTCCCCTGGCTCACA
AGCCTCCTCATTACAGGTCACGCCCGGGTCTTGGCTGATTCATTTCCTGGCAGTGCCCCTTACGAGGGTTACAACTATGG
CTCCTTTGGTACGTTTCAGTCAGGACTGTGTTTGCCCATGCCCAGCCACAGCACCCTGTGCCGCCACTCGTGACGGCCGT
GCCCTTGCAGCTGCTCCGAAGTCCTTAGGAGCAGATCTAGGGTCTCTTGTCCTGAGGTCGCTCCTTCCCGCCTCACCACC
CATTCCTGCCTGCAGAAAATGGTTCCGGATCCACTGACGGGTTGGTTGAAAGCGCAGGTTCAGGGGACCTCTCCTACAG
TTACCAGGGTGAGTGGGCCAGGCAGGAGGATGCACGTTAGGGCTGCTGTTGACTAGGTGGAGTTTCCTGGTGGGCGGT
TGCCTCTCTGCCATTTGCTGGAACCAGGGAAGGGCTGCTCTTCCGCCCCATCTCCCTCTCTGCTCCGCGGACTCGGTTCC
CCTGTAACTTTCCCTTTCCTTTCAAGGGCACGACCAGTTCAAGCGGCGCCTTCCCTCTGGCCAGATGCGGCAGCTGTGC
ATTGCCATGGGTAGATGTGGGGAGGGGGTAGGGCTGCCCTACCAATCAATTCCTGCCAGGATGGTCAGTCCATGGAAC
TGGCTGCCTCTGGGACCAGAAAAATGCTTAGTGCATGGCTTTCCTAGCAAGTGCCATCTGTGCCAGCCCGTGGTCTTCT
GAGAAAGATAGCCACTGGCCACCATCAGTGTCCCACCTCAGTGTCCTCTTGTCAGTATCCTCCCTCCCTGGTGTGCTGG
CCAAGGGATCCTGGATCTGGGTGTCACCTAGGGGCTTTGGCCAGGTGGGGTGACAGGAGGAGGCTTCTGGAGGTAGGA
GAGAGGTGTTTTTTCCTCAAGCCCTTGTCTATGTACTAGGACCTCAGGGGTGGCCGTGGCATGTCTTCTCAGAACCCAA
CAGGACGGGGCACCTCTAATCTGCATGATTGGCCAAGTTCAATCCTGTTAGTGTGTGTGTGGTTTACTCAGTGTCTTGGC
CTGGATCAGAGCCAGGAGTGGAGCAGGGCTCGAGTCACTCCTGCTCCACGGGGTCCGGCAGAGCTCCCCACCACTTCC
CGCTGAGCTAGGAGTACGTTTCCTGCCAGCACCTGGGCCACCTGCCCTACCGCTCTGAGCTCTGGCCCACAGTTTGCCT
CTTCCCCATTGTTGAATAATTTTGACATTGCTTCTGATGGGTGGGGGCAGACCCAGTGTTCGGTCCTGCTGGCCCAAGCC
CCTTTCCTTTGTCACACCTAGACCGCTCCTTTGACGCAGTGGGTCCTCGGCCTCGACTGGACTCCATGAGCTCCGTGGAA
GAGGATGACTACGACACACTGACTGACATCGACTCAGACAAAAACGTCATTCGAACCAAGGTGAGACATATAGCCCTG
CCATGCCCTGCCCTGCCCAGACGGATCTGGAGCAAGGGACTGTGTGCAGCTCCCGTGGCGAATCACTGTGCTGTGTTTG
GAAGGCAGAGGGAAAAGAACTGAGCTGGGACAGGCAGGACCGACTCCAGGAGAAGTCGGCCTGGGGAGATCGGGACT
AATTAAGCAGATCTTGTTGGCATACTTGACCACAGAAGTGTGGAGTCTCAGAACCCTGCCCACTGAGTTCTGGCTTGTC
TGCCTAACCTGGGGATCAGGGGTTCAGCGAGGCTCATTCCTGCTTCTCCTCAGCAATACCTCTGTGTGGCTGATCTGGC
ACGAAAGGACAAACGTGTTTTGCGGAAAAAGTACCAGATTTACTTCTGGTGAGTGGCACTCCTGTTAGCGAGTAGGGC
AGCTCCTCAGGCCCTGCCAACCTTACCTTGGCCCTTCCCCCTCAGGAACATAGCCACCATTGCGGTCTTCTACGCACTTC
CTGTGGTGCAGCTGGTGATCACCTACCAGACGGTGAGAGGTCGAGGGGTGGGTCTTGGTCTGTAACTCTGCCTTATCTG
CAGTGAGCATAGGTTATAGGTTGTGGCAGCAGTTTTCAAATCCCAATTCTGCTTTAGCTGTGAGTCTCTGGGCTTCTAAG
CTCCAGTTTTTTTCATCTGCAGTTTGGGGGCAACATGAAGCTGGGTGGGACCTATGAAACAGAGGTCACAGGACTTTTT
AAGTGTGACTTCCTTCCCCTTCCTGTGAGGCAAGGACTTCTGGAGTTTTCAGTCACTGTATCTATAAAGAGGACGATGG
CGCCCGTGCCACCTTAGCAGTATAAGGAGTACCAGCCTGGGTACTGTGTACACACTTCAGCCATGCTGGTACTGCTCTT
GTTTTGCCAGTTGGACCCAGGGTGTGTGGCATGGGCTCCCTGCTGAGTCAGGCATGTTAATAGCTACACTCCTCCCCCA
TACACACACAGGTGGTGAATGTCACAGGGAACCAGGACATCTGCTACTACAACTTCCTCTGTGCCCACCCGCTGGGCA
ACCTCAGGTGGGGATTGTGCTGGAGGCCCAGGGATGGGTAGAGTAGGCAGGGTGGGGTTTTGTGAAGCCTGCTGGGCA
GAAGACAGAAAAGGCAAGAGGGCCCTGGTCTCAGCTAAGCCTGTCCTGTCCCTTCCAGCGCCTTCAACAACATCCTCA
GCAACTTGGGGTACATCCTGCTGGGGCTGCTCTTCCTGCTCATCATCCTGCAGCGAGAGATCAATCATAACCGGGCCCT
GCTGCGGAATGACCTCTATGCTCTGGTAAGCCAGCTACCTCCCACTGCGACATGGCCTCCATCTGGCAGACTGACCTCC
CCCAGTCCAGCTCTGCTCCATCTAGCCCCACACTACCCTGCCCTGCCTAGGTCTGCCCAGCCCTGCCCTGATGGGTTCTG
CCCTGCCCTGCCCAGCCCAGATCTGCCCTGCCCTGCCCTGCCCTGCCCAGCCCAGGTCTGCCCTGCCCTGCCCTGATGGG
GGTCTGCCCTGCCCAGCCCAGCCCAGATCTGCCCTGCCCTGCCCTGCCCAGCCCAGGTCTGTCCTGCCCTGCCCTGCCCT
GCCCTGCCCTGCCCTGCCCTGCCCTGCCCTGCCCTGCCCTAATGGGTTCTGCCCTACCCAGCCTAGTCCAGGTCTACCCT



   

GCCCTGCCCTGATGGGTTCTGCTCTGCCCTGCCCTGCCCTGATGGGCTCTGCCTTGCCCACATCTCTCTTGCCCTCTCTGC
CTTCTGCTCTCCCATCTACTCTTGCTTTTCCCTGTGTGCCCTATCCCTGCTCAGCTGTTTTATCCTGTCTTACCTTGTCCTG
CCCTCTCTGCCCAGCCCTGCACAACCTACCCTGCTACCCACTCACCACACAGCGCAGTCCTCTTCCACACCCCTTGGGTC
TCCTCTTCCCACCTCACCTGCACGTCTCTTCCTTCTCTTTCTCCCCACAGGAGTGTGGGATCCCCAAACACTTTGGTCTGT
TTTACGCCATGGGCACAGCACTGATGATGGAGGGGCTACTTAGTGCCTGTTACCACGTCTGCCCCAACTACACCAACTT
CCAGTTTGGTGAGTGCTGCCTCCTGTCTGGCTGAATCTGCTGTCCCAGGTCACCAGCTGCTAGGGGGCTCTGAGGCTGG
CCTCTGAGTGCAGCTTCCATTCTAGAAGATGGCTACCTGTGCTGCCTCTTCCCAGTCATCCCACAGAAACTCTAAGAAT
CTCAGGAAGTGCTCCCTAACTTCTGCGTATTCATATACTGAGACCCTCAAACTAAGATGTCCTTGACTTGAGGGAACAA
CAGACTAGCAAGTGGTAGGATTCAGGGGCAGCTAAGGGGCTAAAGCTGAAGCAGTGACCCTTCAGCTTGCTGATGGCA
CTCCAGAGGTCTTGATTGTCTGGGCTGGGAGTTGTGTGTGGGGTCCCTGTGGTATCTGCAGCTCACAGCCTGTTCCTCCC
CAGATACCTCCTTCATGTACATGATTGCTGGCCTCTGCATGCTGAAGCTCTACCAGAAGCGGCACCCAGATATCAACGC
CAGTGCCTACAGTGCATATGCCTGCTTGGCCATCGTCATCTTCTTCTCCGTTCTGGGCGTGGTGAGGGCCTGGTCTACTC
TGTACACCCCGTAGGAAGGGCACGTCCCTCCCCCTAACACCCACCCCACCCCCACCCCGTGAGTGTGTATTCATCTGGG
CTTCCACTGCAGGAGAGATCCTACTGCTTCCCTAAGGGGCCATTCTGGGCCCCTCTGTAATCGAAGCCTAACCCAGCAG
CTTGTGCTAGTAGGGGTGCAGACACAGGACACGGGAGCAGGTACCGTCTGCGCCCCTCACTCGTGTGGGCTTGCCCAC
AGGTGTTTGGCAAAGGGAACACGGCCTTCTGGATTGTCTTCTCCGTCATTCACATCATCT 
 
Selection Cassette: 
 
GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTG
GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC
TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA
GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA
GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACA
ACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC
ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT
ACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG
TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC
GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGG
TGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTT
GCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG
GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC
TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG
ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGA
ACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC
GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG
TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATG
AATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT
CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATC
AAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGA
TGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG
AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAG
GCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA
ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGT
CTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGG
CAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT
GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA
CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC
GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATC
CCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCT
TTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA
TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTA
CCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTG



   

GCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT
TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCG
GGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTG
CCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATG
GCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC
GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT
GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA
ATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGG
ATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCA
ACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTC
TGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA
AATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCATTTAAT 
 
Targeted Locus: 
 
GATCTCGAAGTTTATGTTTTTCGAAGGCCCCAGGGAAGGTTTTGGCCTACAGTAATTTAAATGATATCAGGCTGTTAAG
TAAGCACCCAGGCTCAGTGTCAGGGTGTTTCTTGGAATTTCTGAGTATTTACTGGCAAGATGAGCGGGGTCAAAATGAG
GCCAAATTGGCACATGGAACCCGTTCTAATTATCTAGGTGGGGTGCCAGCTGCTTGGAGAGCTTGCTGTGAAATCACTC
TTGTCATTTGAGGGTTCACAGACCCTGGCTTTGTTGAGGTGTGCTGGAATGAGGACTGAAACAACTTGCAAACCTAGGA
GTCGGGGCTGGGGTCTCAGCCTAGTAGCAGAACACATAATTAACCCCCAGACTTAATTCCTTTTTTTTTTTTTTTTTTTTT
TTTTTTTGGTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTAGAACTCACTTTGTAGACCAGGCTGGCAGA
CTTAATTCTTACCCGTAATCCCTCCCTTCTCCCAAAAAACAATGACCATGGCAGGCTGCTAATGAACCCTTCTGGGTTTT
ACTTGACCCGTTTGTACAATGACAAATTGCCCTGTTGCTGCTCCAGGACCTTGTTACCCAGACTAACCTGCACTTGGCTC
TCCTATGCCACAGCCTCCCAAGTAGCTGGGATTTGTTGCTGCTCCTGCTGTGGTCTACTTCTTCAAACATGCTGTGCTTA
AACAGGCCAGTTATAATTCTGCTTTTTACCCATTAATTTAGAAAAGGGCATAGTAGGTACTTATTAATAGTTGTGGGAA
TTAATAAATATTTATAGCTGGTAGTTGGAAGAATGTCCCCTTAGAAGACAGTCCAGACTGCTATAATCTTGTCAATGGA
TAGTACTCTGAGAAAGGGGGTATTAGCCTACATGCTCCCAGCCAGGACATCTGACAGCTTCAGGGTTGGCCATATTTTT
TGTATAAAGATTTATTTATGTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCAGATCC
CATTACAGGTGGTTGTGATACCCCATGTGGTTGCTGGGATTTGAACTCGGGAGCTTCGGAAGAGCAGTCAGTACTCTTA
ACTGCTGAGTCATCTCCAACCCATTTTTTTTTCTTTAAACACAAAATTTGTCTACAGAAATACAATACATCCAATTATAG
CACACGTTATTTATTTACTTACCATACTGGGGGTTTGAAGGGACTCTGGCAGCTTGAGCTTGGTGAGCATGGCTTGGCA
GGCCTTGCCCTTCTCCCCCATTTGTCTTTCTAAAAAGACATTATACATTCCTAAAGCTAGCCCCCAAGGTCTGTTCCTTA
ATTTAGCCAATCCTTTCACCTGAGGTTGATTACCAAGGTCATCAAAGTGTTGAAGTCCAGCATCAAAAGCTCCCTTTGG
GCTGGTGAGATGGCTCAGTGGGTAAGAGCACCCGACTGCTCTTCCGAAGGTCTGAAGTTCAAATCCCAGCAACCACAT
GGTGGCTCACAACCATCCGTAATGAGATCTGACTCCCTCTTCTGGAGTGTGCTGAAGACAGCTACAGTGTACTTACATA
TAATAAAAAAAATAATAATAAATCTTAAAAAAAAAAAAAAGCTCCCTTTGGCTCTCCTAATTAACGTGCCCAATTAAA
ATTAAACGCCTCATCCTAACATGGAGTTTCCCATTTTACCTTTGTAAACCCTTCATTTCCCTATGGGCCACATTTGTCTCC
TCTCTAGCCAGAGGCAGTCCTTTGTCCTCAAATACCCCTTTCCCTTTTCCCTCATCCACTGTCTCCTGTCTTTGTCTCGTA
TTCCATGCCTTCTGTGGCAAATCAATCTTCCTTTGTGCTGAGAACTTGGTTTGGGGCTCCCTGAGCCGATACTTTTCCTA
ACAGGATGGAACCCAAGGCCTCGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTGTCTGTGTGTGTCTGTGTTCTTTGTA
ATGACCTTTAATTACATATTGTGTATATGTGTATGTTTCAGAGGTGTTACAGCATGCATGTGGAGGGCGGATGACAACT
TGCAGAGTCAGGTTTTTCTCCTCTTCCACCTTTTGGGTCCCAGAGATGGTCATCAGGCATCTTGGCAAGCACCCGCACCC
ACTGAGACACTTCATCCACCCTTGTACATATGTGTGTGTGTATATATATATGTGTGTGTGTGTGTGTGTATATATATATA
TATATATATATATATATATATATATATATATATTTACATGTTGCCAGGTGTCTGTGGAAGTCAGAGAACAAATTTGTGGA



   

GTTAGTTCTCTCCTCCCTGGTGCAGAGCTCAGGCCGGCCTTTCCATGGCAAGTGCCTCTTCCTGATAAGCTACCTCAGCT
CGGTTCTTGTGTATATTTTCCTATTTATGTCTGAAGTTTGGATTATATACCACTTATATAATGTTATTGAATTCCCTCCTT
AGATGTCCCTTTGATGGTATTAAGAATCTATCTGCTTAACTTCATAGTAGTATCTCTGACCACCTCTTCCTTCACTGTGA
ACAAGCAGTTTCCTTTGAGCTTTCTCAAGATCACAGGGATGCAAATTGCTGTCCCCATATTTTATTTGTATTTCTTATTCG
TAGGACACAGTCCCTGGAGTGGAATGACTGGGTTGAAGGGTATAGAGCTCTTTTAAGCCTAAGTTCCTCAGAAAGGTTT
TTGCCAGTTGACAACGAAAGGTCAGAATCTTTCCGTGGGCTTTGTTCAAACAAACAAAGCAGTTTCTGCAGAGTAGGGA
CAGAGCTCACAGGTTGGAAGGCATCCTGGTTATGGTGCCCTGGTTCTGGTTATCCCCTCTACTGTGAGAGGGGAGTGGC
CGCTGAGCTGCTCTCAGTGGGCAGGCGCTTTTATGAGCCAATGAGGGAAAAAGAATGATGCTGGGGTAATGATTTTGG
AGCACAATTCCTGTCTTGAGCAAAGAAATCATCTGTCAGCAAGACCCTGCACTTACTGGGCTCTGTGAATCTTGCCAGC
AATGCCAACACCCAGCAGTAGAGGTGGGAGGAGGATCAGGCGTTCAAGACTCTCCAAACTTACACGACCAGTTCCAGA
CCAGCCTGAGTTATGTGAGCCGTCTCAAAAAGCCAAAAAAACGCAGACCACAAAAGCAAGAATCCAATACTTAGTGAT
CCTTCGTGAAAAACCCAACTCCAGACGCTCACAGGACAACGAAGGAAGGAGGCGGCGACGGCTGCGTGGGAAGTAGA
GGCAGCCTGGCCCTTTAAATCCGCGTCGGTTTCCCATGACGTAAGCGGGCGGGCACAGCCCGCTGTTTACCGCGGCGCA
GCTCCTGGTAGCTCCGAGTTCTGCGCCGCGTCCGCCGCCCTTAAAGGGCCCGCGTCCGGGAAGCCTTCGGGCCAGGGCC
ACCGCCGCCTCGGCTCTCCGGGCGCGAGCGGACGCCGGGTCTCCAGCCGGGCTGGGCCGGGCTGGGGTWGCGGGTCGC
GGTGCCGCCCTCGCGAGCCGGGATCCGCGCGAGGCCCAGGAGCGGCTCCAGGGAGGGGACGCGTCCTATCTGAGGCCG
GGGTTAAAGTTCTGGTCCCGGTGAGATGCTGGAAGCTGCTGCGGCAGCCGCAACGCTCTAGAGGCCATAGCGGCCATT
TAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCTC
TCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCA
CCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCC
CCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACA
ACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTA
TAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTC
TCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGT
GCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTG
AAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCG
TTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCC
TTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTG
GCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATC
TACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCA
CATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCT
GTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGC
GCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGG
ATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTT
TAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA
GTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTG
GTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCG
TGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCG
GATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTG
CATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGC
TGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATA
TTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAA
CGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTA
ATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACA
CCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTC
CATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAG
TCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTG
GATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAAC
GATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAG
CAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACG
AGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAG
GTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGC
AACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGT
GTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATA
AGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT
GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA
TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATT
GATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTG



   

AACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTT
ACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC
TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA
GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTT
TCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC
ATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCAT
TATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTT
CCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTC
TGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTA
CAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTC
AAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGA
AGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGC
GAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC
GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT
GGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGC
GCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCT
ATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTA
TTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA
TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTA
CTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGG
TGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGC
TACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGAT
TCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCA
CGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATT
CGCCCTATAGCCCAGTGGCAGGAGGGTAACTTTGTCAGCCCAGGGAATGGGAAATGTAGGGACCTGATAGGAAGAACT
CAGGCTGGTTGGGACTAGTCACACTCTGTCTTGGACCATAGGTATCAGCGGAAGTACCTCTACCAAAAAGTGGAACGA
ACTCTGTGTCAGCCCCCCACCAAGAATGAGTCTGAGATCCAGTTTTTCTATGTGGACGTGTCTACCCTGTCACCCGTCAA
TACCACTTACCAGCTCCGAGTCAACCGTGTGGACAATTTTGTGCTCAGGTATTGAGGGTAAGAGAGAGGGGACCTCAC
AGCCTCTGCCTTCTTCCCAAGTGCTGAGCGTAATTGTAGGGTTCCTCTCTTCCCTGTAGGACTGGAGAGCTGTTTACCTT
TAATACCACTGCAGCCCAGCCCCAGGTAAAATCCCTTATCAAAATGGGGTCCCTCAGCCTGACGTGGTCACACATGCCT
TTGATCCTAGCATTTGGGAGTCAGGTGGGTTTCTTGAGTTCAAAGCCAGCTTAGTCTACATAGTGAGTTCTAAGTCACC
AAGGTTACACAGAGAAACCTTGTCTCAAGATAGCAACAACAACAAAAAGAAAATTGGGGAGATTTGGATATGAGAGC
AGGAGTAGGTACAGAATTGCTAGGACTAGCAATTAATTTTGTCTCTAGGGTGGGACTCTCGGAGCTCCTGTGTGGATAG
ACAGGCAGGGACAGTACAGTGACAGGGTCTGCTCACTGACTTTCCTACTCTGCCTCTCAGGCACAATCCTATGTGCCCA
GCTGACACGAAGGATATCAGTGCTCAGGGACATGCAGGACTGGGATGTTCACGGTCAAGGCTCTTCTCCCCTCGTAGCT
TCATTGTCTGAGCCAAGAAGATTCTGAAACCTCCCTTTTGAGGAGACAGGTCCCTTCGGAGGGGCAGAGAGAGCACCC
TCCTGAGATGACACTCTCCCTTCCTATGTTCTCAGTACTTCAAATACGAGTTTCCTGATGGTGTGGACTCGGTAATTGTC
AAGGTGACCTCCAAGAAGGCCTTCCCCTGCTCAGTCATCTCCATCCAAGATGTCCTGGTAAGCTGGCTATCATTTTACC
CTCCACCAGAAAGTACTTGGGACATTAGCAGAGGGGACAGGGCCCAATTCCCCATCCATCTGCCTCTTCCTTCCTTCCT
CCACAGTGCCCTGTCTATGATCTGGACAACAATGTAGCCTTCATTGGCATGTACCAGACGATGACTAAGAAGGCAGCCA
TCACTGTGCAGGTAGGAAATGCATGTGCCCTTCTGAGGGATGGACGGGGCTGGCTGTTGAAGTAGATGCCTCTCCACAC
CCTGTCCTTGTCCCCATTCCTGCCTTAAGATTCTTAAACTTTTTCACTTGACCTTGTGCTGCCTGAGAAACTTTTCTCCGC
TGAACCATGTCACTAGCTCTTAATTTTTTTTTTTTTAAATCGGCAAAGCAAAGGATTTTACTCAGATATAACGTGGAGGC
ACCAGCCAGATATGCTACAAGAGAGCAGCAGAGATTTACTTCGAAACCATATTTTTGTTTTATAATGATCAGTGTTGAG
GGTGCCACTTTGCATCAACGTATGGTACCATGTGGCAGAAACACTTTTAGGGCCATTTTAGAAACTGTTGAGTTCTCTCT
TCAGCAACACAGACACTGAAGTTGGAATGGTATAGACTATTAGTGTGGCCCCCTGTGTAGAGATGGCGTGCAAATTTGT
GAGGCGTTCTATATATTTTTTTTTATTACAAGGATATGCTTTTTTTTTAAAAAGATTTATTTATTTATTATATGTAAGTAC
ACTGTAGCTGTCCTCAGATACTCCAGAAGAGGGCATCAGATTTCGTTACGGATGGTTGTGAGCCACCATGTGGTTGCTG
GGATTTGAACTCGGGACCTTTGGAAGAGCAGTCGACACTCTTAACCACTGAGCCATCTCGCCAGGCCCCTATATTTTTA
AAAAAGATAATTGTTAAAAATCTTGTCGTAATCCCAAATCAAATCTCATGGAGTCCTTTGGGAATTCAGAACAATTATT
TAAACCACACATCCTTACCTAGCACAATGCAGGAAGACCAAGGTGCATTGATTTTATCCCCACGTGCTTGAGGTCAGGC
GGTCGGAAAACACAAAGACTTTTTTTCCCATTACTGAAGGTTTCTGTGAGAGCAGAAAACTTGGGGTGTGCAGTAAACA
CCCCGCATTTCAGCGTGTGCAGTACTCTAGCACCCAAGCTGAGTTTCAGACAGTGTTCCTTGGCGTCGTGTGCTCTGATG
GCGTACATGGTACAAAGAGCACGTGTGTGTTCAGAATCAGGGCTGAGGTGACACCACCTGATAACAGCATGGCTGAGT
GCTTTTAGAAGCGCCTTGGATGCAGTGTGCGTTTGATTTTGAATGATTTTCGGTTGTCGTGCGTTCAGAAACATTTTACT
GTTGCTTGATGTTTTACCACCCCCCGCATCCTGCTCCTGTGTTCTCTGGTATATGTGAGTAGGGCCATCTCTGGCTGGTG
CCCAGGACAAGCTGTGTGCACCGCATACGTGCTCACTTGTTCACCAGATTGTAGCATGGGTATGGGTTTGGTCCCTAAC
CCTAACTTCTCAAGGCCTGTGTGACAAAGATAATGGCAGCTCCTCTCCTGTGGGTGCAGCTCAGTGGTAGAGCACCTGC



   

CTGGCAGTTGAGAGGCTGTGTATTAGATCGTCAGCATCACAGAAGTGTGAGGCAAGAGATCTATGCAAGGACTGGGTA
AAACTATATCTAGAAAGAGGCTTGTAGCTTCTGTTCCAAAGTTCATATTCAGAAAAAGACGGCAACAGTGAATGTTCAC
CAGCATCCTCCTCCTCTTCCTCCTCCTCCTCCTCCTCCTTTCCCTCCTGCAGCGGAAAGACTTCCCCAGCAACAGCTTCTA
TGTGGTGGTGGTAGTGAAGACTGAGGACCAGGCCTGCGGAGGGTCCTTGCCCTTCTACCCTTTTGTGGAAGGTATGTTT
CATGTACTGGTTTGGGATGGATCAGGCTCAGTGGCGTCCCAGGAGATAGAAAGGACCATGTGGCTGTTGGTGGATCCA
CTGGGACACGAGCCTGGCGTCCTAGACTAGCCAAGGCCTGGCTCCATCAGCCCTAGCTCAACTCCCAGCAATGACTTCT
TTTCCACTTTGACATTTTACTTCCAGATGAGCCAGTGGATCAAGGGCACCGTCAGAAAACACTGTCAGTGCTGGTCTCT
CAGGCTGTCACATGTAAGTGTGGGCACCTGAGTGTGATGGGAAAAGCTCCCTCAGGCTTCCTCTCAGACCCAAGAAAA
AGCAGCTGTTTTCAGAATGGGAGGAGTGGCGAGGACCCTCCTACCCAGCAGGAGCTGGGACACCGGCAAGCAGGCTTC
CAACCAGAGAGATGCCAAAGGCGATCCCTGTGTAATATGGGACAGGGTCCATGGACAAACTGACGAGCAA 


