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PCR protocol developed by MMRRC at University of California, Davis 

Protocol Name: B6;129S5-C1qtnf1tm1Lex/Mmucd MMRRC: 032164-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. DNA063-31 GGAAGTCCCTCTCACGTGTC Estimated Running:Time: 90 min. 

2. Neo 3a GCAGCGCATCGCCTTCTATCG Primer Combination Band (bp) Genotype 

3. DNA063-1 GGTTCTACAGGTCCCAGGG 1 & 2 1100 mutant 

4. DNA063-2 GTGATGTAGGTGTCGAACTCG 3 & 4 458 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ310  DNA41234 Date of Submission:  9/30/03 

Lexicon Contract Name: DNA063 Mutation Type:   Standard Knock out  

LexVision Name: ZSIG37M_1   Conditional  

Reference accessions:  
NM_019959, 
ENSMUST00000017590 

             

Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS-54, pKOS-29_________     
    X Target Vector  DNA __pKOS-29TV____________     

  X Targeted ES Cell DNA __A10____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 40/41  38/39  

Restriction Enzyme for Genomic Digest: Apa I Eco RI 

Predicted Wild-type Band (kb): 6.2 20 

Predicted Mutant Band (kb): 2.7 9 

Probe Size: 412 bp 413 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: DNA063-1 5’ Primer Name: Neo 3a 

3’ Primer Name: DNA063-2 3’ Primer Name: DNA063-31 

Predicted Wild-type Band (bp): 458 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 1100 
 

 
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 
DNA063-40    5’ – GCTGGTGGAGAGACAAGCTC 
DNA063-41   5’ – GTCTACCCCCAGACCATCTG 
DNA063-38   5’ – CACACTGACAGGTGCCAGAG 
DNA063-39   5’ – GAGTGTACACGTGCCACAG  
 
 
 
PCR Genotyping 
DNA063-1   5’ – GGTTCTACAGGTCCCAGGG 
DNA063-2   5’ – GTGATGTAGGTGTCGAACTCG 
Neo 3a    5’ – GCAGCGCATCGCCTTCTATCG 
DNA063-31   5’ – GGAAGTCCCTCTCACGTGTC 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted:  
GGGGAAGTACGGCAAAATAGGTTCTACAGGTCCCAGGGGCCATGTTGGCCCCAAAGGGCAGAAGGGATCC
ATTGGAGCCCCTGGGAACCACTGCAAGAGCCAGTACGCAGCCTTCTCCGTGGGCCGGAAGAAGGCTTTGCA
CAGCAACGACTACTTCCAGCCCGTGGTCTTCGACACGGAGTTTGTGAACCTCTACAAACACTTCAATATGTT
CACTGGGAAGTTCTACTGCTATGTGCCGGGCATCTACTTCTTCAGCCTCAACGTGCACACTTGGAACCAGAA
GGAGACGTACCTGCACATCATGAAGAACGAGGAGGAGGTGGTGATCCTGTATGCGCAGGTGAGCGACCGC
AGCATCATGCAGAGTCAGAGCCTGATGATGGAGCTGCGGGAGGAGGATGAGGTCTGGGTGCGTCTCTTCAA
GGGCGAGCGTGAGAACGCCATTTTCAGTGACGAGTTCGACACCTACATCACCTTCAGTGGCTACCTGGTCA
AGCCAGCCTCTGAGCCCTAGTGGACACTCCTGTGGAGCTTTTGTGGACTGCTGACCTCCTTGCCTGGCACCC
TGACCTATCCCTGCATTCTACAGACACTGGAGTCCTGCCCCGGGCTGACCCCATTTTCTCTCTGCTCCATCCT
GGCTTCCTTGGCCTTGGCTTCCAAAGTTTTGGCTTTT 
 
Genomic Locus: (the deleted sequence represents nt-2080-2758 -in the sequence below) 
GATCGGGGTTAGAGAAGGAATGGCTGGCTTAGATTCCTCTGTGTGCCATGGAGCCTCTGGGAGGAGAGCAAAGTGCAA
TGTTGCACATGGCCATCAGGTGGCAGTGTAGAGCCATTATGGCCCAGCAGCAGCTGTAGCCCAGAGGCACCCAATGAG
GAATTGAATGGAGACTTTAAAATGAGTTGCTGGTAGATGTGTTTCAGATCCATAGCCCAGTCCTTCACCACTGAAAGAC
CTGGTATTGAGGGAGTGGCTTCGTCATCTAAGCCCTCAGGTCATTGGCATTTGTGTTATCTTTGCTTTGGATATATTACA
ACCGATAGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAGGGGTGTGTGGGGGTAGCTGTCTGCAGTTTGAGTTGGGAC
CTCAGAATCCTCCCCCATGCCTATGTTAAACAGAGCTTGCAATTCTAGGGGAAGGAGAGCAAGGTGAGGCAGGCCATG
TGTCCACAGCAGCAGGAGAGAGTTCCCAACACAACACAAATCAGGACTCTTGGCTTATTCCCCTAAGAGATGGGATTG
TTATAGGCGGAAAGAGAGAAACCCAGAGAAGTCCAGGAAGATGGGCTCCTGTGCACAGGGATTCATGCTGGGATGCTG
CCTGCTGCTGGCCATCACCTGGGGCCCCATCCTGAGCCTTGTGCCACGCGTTCAGGAGGAACAACAGGAGTGGGAAGA
GACAGAGGAGCTGCCATCTCCTCTGGATCCTGTGACAAGGCCTGAAGAAACACGAGAGAAGTATAGCCCTCGCCAGGG
TGAGGACCTCCCCACTTCTCGGTGCTACCGATGCTGTGACCCCAGCACACCTGTATACCAGACAATTCCTCCACCCCAG
ATCAACATCACCATCCTGAAAGGTGAGAGGCTTTGGACATGGTTTGGGGTCTGGTTCCCCGAGGCTGCTTTATAGACAT
GGAAAGGGAGATGTTGCTGGGCAGGGCTGAGCAGGAATGGAGGGTCACTACCATAGAGCAGAGGTGGGTGTCTTCTG
GAGGGAAGACATTTTGATTTTTGAGCTGTGACCCTGTTTCATGAGCAGAAGAAGAACCTTAGAGGTGGTTCAGTGGGTT
AGAACAAAGCAGGAGGCCCTGAGTTCAAATCCCTAGCACCCACAGAAAAGCGAGGTATGTGTGCCTGTAACCCCTGTA
ACCATCATGGGGAGGGGCGGGGGCAGGCGGACTCTAGAGTTAGGCTTTCTTCTCTCCCTCTACCTCTCCCTCCCCCCAC
CCTCTCAGATTTATTTATTATGTATATAGCATTCTGCCAGAAGAGGTCACCAAATTTCATTACAGATGGCTATGAGCCAC
CCGTGGTTGCTGGGAATTGAACTCAGGACCTTCAGAAGAGCAGTCAGTGCCCTTACCCACTGAACCATCTCGCCAGCCC
GAGTCAGGCTTTCTGAAGCAATAAGATTTACTGGGAGAGCTTATGTTAGCCAAAAGGTGAGGGGAGAGAAAAGAGGA
CACACACATCCTCTCTGGTCTCTCCAAGTGGCCTTAGGGCGTGTTTACATACATGTCACATGTGTGACACACACACACC
ACCACACATACATGAAGAGAGACCTCAGGGATTCTGCCCAACCCTATTTGCACAGGACGTGCAGACCTGTAAGGTCTTT
GTTTTGAAGCAACACTCAAGCCATTTCTCTGAAATGCTGTGCTGTCTAGATAACTTTACATAACCCCGGAGAATGCTTA
CAACCTAGATCCCCCCTGCCCCCACTGAGTCCTGACATCTGCAGTCCATTTACTCAGAGTGAGCCCAGGCCTGGCCACA
GAGCCTGCTGCTTGCAGACAAACCCATATGCTCCTTTATCTCTGCCAGGACTTTCCAGAAAGAAACTGAGAAAGTGTGC
CCTCTGGATGCACACAGGCCAACTGTTGTTGACAGTGGAAAAGTTATTACCACTAATGACGTGAGCCTCCTGCTAAGGG
GCACCAGAGAGGATGCAGGGATGTGGAGTTAGATGGCAGGCTGGCCTCCCTTGAAACCTCGTATCTTTTTTGTCTCTTA
GGCGAGAAAGGTGACCGAGGGGATCGAGGCCTCCAGGGGAAGTACGGCAAAATAGGTTCTACAGGTCCCAGGGGCCA
TGTTGGCCCCAAAGGGCAGAAGGGATCCATTGGAGCCCCTGGGAACCACTGCAAGAGCCAGTACGCAGCCTTCTCCGT
GGGCCGGAAGAAGGCTTTGCACAGCAACGACTACTTCCAGCCCGTGGTCTTCGACACGGAGTTTGTGAACCTCTACAA
ACACTTCAATATGTTCACTGGGAAGTTCTACTGCTATGTGCCGGGCATCTACTTCTTCAGCCTCAACGTGCACACTTGGA
ACCAGAAGGAGACGTACCTGCACATCATGAAGAACGAGGAGGAGGTGGTGATCCTGTATGCGCAGGTGAGCGACCGC
AGCATCATGCAGAGTCAGAGCCTGATGATGGAGCTGCGGGAGGAGGATGAGGTCTGGGTGCGTCTCTTCAAGGGCGAG
CGTGAGAACGCCATTTTCAGTGACGAGTTCGACACCTACATCACCTTCAGTGGCTACCTGGTCAAGCCAGCCTCTGAGC
CCTAGTGGACACTCCTGTGGAGCTTTTGTGGACTGCTGACCTCCTTGCCTGGCACCCTGACCTATCCCTGCATTCTACAG
ACACTGGAGTCCTGCCCCGGGCTGACCCCATTTTCTCTCTGCTCCATCCTGGCTTCCTTGGCCTTGGCTTCCAAAGTTTT
GGCTTTTGACAAGATGCCCTTGGCCACTGGGAATCCCAAAGGATGGTGCGATCCCAGATCTGGCTGCTACTCTAAGCAG
AGAGCTGCCGGCAGATGAAATCATTGGGCGGGGAGCCTGTGAGGATATTGGGGGGCCTCCAGCTCCTTCTGTGTACAC
AGCCTTAGACGACCCTGTGCTGTGTTGTCCCGTGGCCACAGGGTGTTCCAGAGCACAGCCCCTGTGTGTTCCCATTCCT
GGACACAAGTAAGCAAATATCATGGGTTTCTTAGGAACGAAGTCAAGCAGAAAAGAGAAAGAAAGGTGGTGTTAGTTT
TGGCTTTCCAGCCAGCTGGAAGGAGGGATGGGGAGAGAGAGAGAGAGAGAGCTATTTGTATTGGGGAAACTGAGGCA
TAGGAAAAACATGAATGGCAACAGAGTAGCTGCAGTTTGTGGGTTTGGAAACCACATCTGACTTAACTCTAGATCACA
TATGAGCTTTCCTGGGGACAGCAGGACTGACCTCCGAGCTCTGTTGACATGCTATAGCCTTGCCCAGGGGCTGGTCAAT
CTTTCTGAGCCACACTAGTAAAAGGGTTGGAGGAGAACAGCAAGTGCCCCCTGTGGTTGGCTCTGGGCTGGTGGCAGC
ATCCTGCTTGCCCCAACTCACAGGATCCTGACAGCAGCTGGGAACCTCAGGGACTCCTGCAGCTTTCTCTGTAAGAAAT
AAAGCTCCTACTATGTCCCAGTACCTCTCTGCTCTGCTCCACTTCCCCAGTCACTCTGGACCCCAGGGTGGGAGGGCTCT



   

CTTGCCTGTTGGGACATCAGTTCCCCTTCCTCCTTCTTGGTGAATTAACCATGGAAGGACCAGGGCTCGGATTTGGGTTC
CCAAACTGCCCTTCACCATCCCTAGTGTCCTGCTTCCTTCCCAGTTCAGCATCCTGTCTGGGAACTTGATACTTTAACCT
GCTAGAGCGGATGAGTCTGATAGACCTGCCCAGCCCTGACACAGCCCTAGTCAGCTTATGGACACGTGAGAGGGACTT
CCTTTGAGACCCAGAGCTGGGGTAGAGCTATAAAAATCTACCTATTCCCGGGTCAACCCCAAGTGGTAGAAGAGGACA
CAGGCTATCCCGCCCTAGCTCAGACTCAGGGAAGGCCTCAGGCCTGATTGTCTGACTGCAGAGAGCCTGTGTTCTTTCC
CCATCTCACCCCGTGTTGATCCCCAGGGCCTGGGCCACTGGATATCTGCTTTGTGCCAACTAGGCCTTGCTTGCTGCTTC
CTGGTGGCCCTTGGTTAGGATCCCTCTCTTTTCCTTCTGGAGCTCAATGTACGTATATGCCACCTCCGAAGGGGCTTCTG
CTGGTCAGACTCTCCAAGCCACTTCCATGGGTGTGCCTACAGCAGAGGCTGCTGCCTCCTGTGCTCTACCCTGCTCTTTC
CAGAAAACATTAAACTTGCCATGGCGATTCACAGCACTATTTGTATTGGGGAAACTGAGGCATAGGAAAAACATGAAT
GGCAACAGAGTAGCTGCAGTTTGTGGGTTTGGAAACCACATCTGACTTAACTCTAGATCACATATGAGCTTTCCTGGGG
ACAGCAGGACTGACCTCCGAGCTCTGTTGACATGCTATAGCCTTGCCCAGGGGCTGGTCAATCTTTCTGAGCCACACTA
GTAAAAGGGTTGGAGGAGAACAGCAAGTGCCCCCTGTGGTTGGCTCTGGGCTGGTGGCAGCATCCTGCTTGCCCCAAC
TCACAGGATCCTGACAGCAGCTGGGAACCTCAGGGACTCCTGCAGCTTTCTCTGTAAGAAATAAAGCTCCTACTATGTC
CCAGTACCTCTCTGCTCTGCTCCACTTCCCCAGTCACTCTGGACCCCAGGGTGGGAGGGCTCTCTTGCCTGTTGGGACAT
CAGTTCCCCTTCCTCCTTCTTGGTGAATTAACCATGGAAGGACCAGGGCTCGGATTTGGGTTCCCAAACTGCCCTTCACC
ATCCCTAGTGTCCTGCTTCCTTCCCAGTTCAGCATCCTGTCTGGGAACTTGATACTTTAACCTGCTAGAGCGGATGAGTC
TGATAGACCTGCCCAGCCCTGACACAGCCCTAGTCAGCTTATGGACACGTGAGAGGGACTTCCTTTGAGACCCAGAGCT
GGGGTAGAGCTATAAAAATCTACCTATTCCCGGGTCAACCCCAAGTGGTAGAAGAGGACACAGGCTATCCCGCCCTAG
CTCAGACTCAGGGAAGGCCTCAGGCCTGATTGTCTGACTGCAGAGAGCCTGTGTTCTTTCCCCATCTCACCCCGTGTTG
ATCCCCAGGGCCTGGGCCACTGGATATCTGCTTTGTGCCAACTAGGCCTTGCTTGCTGCTTCCTGGTGGCCCTTGGTTAG
GATCCCTCTCTTTTCCTTCTGGAGCTCAATGTACGTATATGCCACCTCCGAAGGGGCTTCTGCTGGTCAGACTCTCCAAG
CCACTTCCATGGGTGTGCCTACAGCAGAGGCTGCTGCCTCCTGTGCTCTACCCTGCTCTTTCCAGAAAACATTAAACTTG
CCATGGCGATTCACAGCAAGCTGGCGTTTTTTGGTCTGCTCATTGGATAGAGTGCTCCTTCTTCCCTCCTCCCCATCTAG
AGTGCTCCTTCTTCCCTTTTCCCCATCTAAAGTGCTCCTTCTTCTGTCCTTCCCATCTAGAGTGCTCCTTCCCATCTAGAG
TGCTCCTTCCTTCTCCAAACCTAGAGTGCTCCTTCTTCCCTCCTCCCCATCTAGAGTGCTCCTTCTTCCCTTTTCCCCATCT
AGAGTGCTCCTTCTTCTGTCCTCCCCATCTAGAGTGCTCCTACCTCCTCCCCATCTAGAGTGCTCCTTCTTCCCTTTTCTC
CAACTAGAGTGCTCCTTCTTCCCTCCTCCACATCTAGATGCTCCTTCTTCCCTTTTCCCCATCTAGAGTGTTCCTTCTTCT
GTCCTCCCCATCTAAAGTGCTCCTTCCTTCTCCAAACTTAGAGTGCTCCTTCTTCCCTCCTCCCCATCTAGAATGCTCCTT
CTTCTCTTTTCCCCATCTAGAGTGCTCCTTCTTCTGTCCTCCCCATCTAGAGTGCTCCTTTCCATCTAGAGTGTTCCTTCCT
CCTCCCCATCTAGAGTGCTCCTTCTTCCCTCCTCCCCGTCTAGCACCCACCCTTCTGCTTATTAATCCAATGGAGTCCTCA
ACTTTATACTCAGGGACCTGCCGGGGCTCTAATTGTCGCATTTCTACCAAGGACACGAGGAACTCTTGATATGGAGTAT
CTAGAGCTGCCCAGTGTGTGTGGTCAGGCCTGGAGACTCCCAGAAGGTAGAGGCTTGTTCTTCTGCACTGGAGTGTGAC
CAACAGAGCAGGTATCCCCTGGCCTGGCCTGAAGCTTGAGCTGAATGACCATCCTGGGGCTGTGTGTGTCAAAAAGGC
CCAGAAACCAGGTAGCGGCACACAGACAAATCTCTTCTCATAGTTCTGGGAGTCAGAGTTCAAAATCCAGCTGTGAGC
AAGGCAGTGCTCATAGCACTGGCTGGGAGACGCTGCTTCCTGCTGCCTGCATCTCCAGACATGCCTTGCCTGGAGGGAG
GGATCATATCTCTTCAGCCTTCCTGTCCTGACTCCACATGACCTCCTTTCAAGGACACTTGGAACTGCATTCAGGGTCTC
CTTAAATCCAGGACTCACTCTTTCCAGATTCAACACAAGCACATCGGCTAGAGATCTGTGAATGGACACACTGACAGGT
GCCAGAGGCCAAGGTGTGTGTGTCTCTACTGGGGATCGCAATGAAGCTTGCTGTGACAACTCATGGGTTTGGACACCTA
ACAGTCTCTCTTTGTCTCTGTGGTGAAGAGACATTACTTCTTTTCATTACTGGCCAAGAGGTCGGTAGCCACACGTTCCT
TTCCACCTACCAGCAGTTGGCTTGGAAGCTGGAACCAGCAGCTTGGCAAACAGCTGGCCTTGTGCCTTTGCCTCAGCCT
TGGGATGGGACCAAAATGCAGCAGGTGGACACAGGGCCCAGAGGCCTTGCAGTTGCCTGGATGTGGCCCAGGCTTTTC
CCAAACGGACCTAAAATGAATGCACCAGCCTCACTCAAGGGCCACTGGCTGCCTGCCCTCCTGTCCTGTGGCACGTGTA
CACTCGACCCACAAGCTGGCCCGGTCACCATGGAAAAAAAAGTGCCCCAAGTGATCCCCCATGACAGATCTCATGTAG
GCCAGGCTGATCTTAAACTCACTCTATGGTAAACCTGACCTTGAACTCCTGATCCTCCTGACTCCACGTCCTGAATGCTG
GGATTACAGGTGTGCCCCAATATGCCTGACCTTTTTAAATGTTAGCATAGATTAATTATAGATAATAAAGAGTTTCCTTA
TGACATTTGCGTCCATGTGCACACTGTATTTCAATCATAGCCAGTCCATAGAATCCATTCCTTTCCCCCTTTACTCCAGC
TAGTTCCCCTTGTATGTGTGCGTGTGCCTGTGTATGTGTGTAAGTGTGGCGTGTGTGCACATGTGTGTGTGTGTCTCCCA
GTGAGTTTCATGAGGGCTTATTGCAGGAGCACAGACAGCTTATCAGTGAAGAACATATGCCTTTCCCTCAGGCAATTGT
GTGTAAGCCCTCAGGGTGTGGGTGTGAGAGTCCATCCCAGTTCCAGGGCTGAGTGTGCAAGAGCCCAGTTGTATACAG
GTAGTCACAACTGCTGAATCGGAGTGTGTGCAGCCATGACATGACCACAAGTCAGTGGTTTTTGCTTTTGCCATTTTATT
TACTTGTTCGGCTGTCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCAATCATCTATCTAT
CATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTGGCTATCTATCTATCATCTATTGGCTGGATCATACT
GTGCTGAGATTACAGGCATGTGCCTCAGTGCCTTCTCTGGTGTCCCTTATAAGATTTAATTTTACGTATATGGGTGTTTT
GCCCACATGCACGTAAGTTTAGCATATGTGTGAGTATCTTTGAAGCCAGGAGAAGGTGTCAGAGCCCCTGGAACTGAG
CTGCCAGCATGTGGGTTCTGGGAACTGAACCCAGCTCCTCTGCAAAAGCTGTAAATGCTCCTAACACCCTCCACCCCCA
CCCCCACCCTGTGCTGACAGCTTTTTCTCTATGTAGGACCCTGAAAGGCAGCCTGGTTTCTGGTTGAGCTAGGTTGGCAA
CCCCAGTGACCCCACAGAGGATAACCCTGCAGGGAACAGTAGGCATTTTGCCCATGCTCCTAGACACCAGGCTCCTGA
CATGAGGCCACAGCTTTCCATAATTCTGTGGCCATCAAGTCACATAGGGCAACACCCCAAGCCCCTCCACAGATAGACC
ACGTGACCACAGTTCACGTAGCCTCAAGACAGATCTCCATTTTAATGGGGTACCTAAAGGTCTGTAGGGCTTAGCCAGT



   

AAACTTCTCATCCCAGACACTCCTCCTTGCAAAAGGTATTTAACCTCAGGCCTGCCACTGCCCTGAGAAAGTAAGGTAT
AATACTACTCATTGCCACTCTCCACCATGACAATAAATGCTTTAAAACCATGGACTGCCTCTTTTTATTGGGATCCACCA
TGGGGAACAATGGAACAGGCCTTTGTCTAAAGAGCCACGTCTAATATCCTGCAGAAGCCTCTCAGCACTCCCAGCCAT
GGCTTCCACCAAGCCAAGCTGCCCTGCCAACAAGCCAGGAACTCTCCTCCCCTGGGGACCCAGCTGGAGCACTCCCCTC
TTTTCACCCTCAGCCCAGGCTAGATCCAGCCCCTGGGTCCCCACTCCGTTCTCATCTCTTCCTTAGCATTCAGTAGCACC
TGGGGTGCCCCAGAGCCTGAGAACCAGATGGTCCTGGCCTCCACGAAGGCCTGGGGACCCTCTAGTCAGCTCTGGCAG
TCCCTGGGACCTCAGATTGCGCTCCCCCACCCCCCCAGATCAGGGGTCCCGTGGCTTCCCGTGGCCTAACACCCACCTG
GCACTGGCGTGGGGTAAGCGCAGTCAAAACTTCCAGCCTCTATGAGCAGCCTGATCCCTGAACACACACATGCGGGAC
ACCACATCCCTAGTCTCAGAATAGGTAAATCTTTTGTTTGTTTTTGTTTGTTTGTTGTTTTTTCAAGACAGTGTTTCTCTG
TGAAACTTTGACTATCCTAGAACTCACTCTGTGGACCAGGCTGGCCTCGAACTCAGAGATCCTCTGCCTCCGGATTACT
GGGATTAAAGGTGTGTGCTATCAGAATAGGTAAATCTATCAGAATAGGTAAATCTTATAAAGTTGACCCACGGCTGGA
GAGATGGCTCGGTAGTCAAGAACCTTTCAGAGGTTCTGAGTTCAATTCCCAGCACCCACATGGTGACTCACAACCATCT
ATAGAGGGATCTGATGCCCCCTTCTGGCATGCAGGTGTACATGCAGCAGAGCACTCAGAGAGTAAATAAATAAAATAA
TTAAAAAGAAAGATGCTCCAACATCCCCAGAAGCTGGGTAGAAACAGGCAATATGGGCTAACACATTTATGGTTTTTTT
TTTTTTTCAATGACGAAAACATTCTATAATTGCCAATCATGGTTACATAACACTGTGATTACACGGAACCTTGGAACTGC
ACACTTTGCATTGCTGAGTTGTGTAACAGAGTGGTCACATTCACACTCATACAGGACCACACACGCATACACATTAATT
TCCTCTCATACACAGCCAGGTTGCCCACTCCTCTCAGTTGAGGGCTGGAGAGGCCTGGTTCTTCTTGATTTACGGTACTC
AGCAACCATGCATCAACCCAGACGTGGCTAAGGCAGCATCAGAGTCAGAGCCAGTAAGGTAGGACATGGGTGTGAGA
GTTAGCCCTTCCAAGAACATTACTGAACAAGCGGTTTTCAACCTCAAGTATGTGAGATCATTCAAGTTTGAGAGACTGA
CACAGAGGCCAGGGGGACATTCCAGAGGAACAAGTAATGGAGGACCATGCCTTTCTCCCTCAAATCCCTGCTTTGCTG
CGTTGGGATCAGATAGGCAGGGTGACCTCAAGTGCCCTACCTCAGGAGGCCTCAGAGTCCAGCCCCTCCCAGCACAGG
ATGGAGTCCGGCCCATTTTTTCCTGGACCAGCTAGCCGGTGCAGACGAGAGGCTGTACTCAGAGAATCCTACAAATGG
GACTGGAAACTGTGCTCTAGGGAACCTGGACCTGCTCCCTGCCTTGCCAGAGAAGATGTCCTTTCGACTGCTCTGTAAA
ATGGTTTTTAATAAGCTCTATTAATTATTAATATGACCCAGCTAGCCCCCCGATAATATAGTCAGAATCCTGTGGATTTA
TTTAATCAGTTCTTGCACAATTACTAGGGAAATTACCCCAAATCTATCTTTCTATATGTTAGACTGTCCACATCTCCAGC
TGTGCTCCCCAAATACTTACTGTTTGTGTCTTCCTGGGATATTTCTACTCCATCAGCCTGTCCTCAGGGTCCATTTGGCTC
GGGCCTGGGCTCCTGGTCCATCATATCTAATGGAGACTCCCTGATCCCTCCATCTTCCTCCTTCACTCTTCTTCCTCAAG
GTCCTTACCTGAGACCCCCCCCCCCAGACTGGTTGCCAAAACCCCGCCTCTTCTATTGTCTTCAGTAATTGTAGCCACCT
TTATTTAACCAATAGTGTTAAATTGGGAATAAAGTTTACTTAGCATCACTCAGTGTATAGGGGCAACTTGATCTTAGGG
GCCAGGATTTAGCATTTGAATACATAGTAGCAGGATCTTAGGAGTCAGGAGTTAGCATTTAAATACATAATAGCACCA
GACCAACCTCCAACAAAGCTCTAGGGAGTTGCTGCCAAGTTAATATCCACACAGCTAGACAGGCACAAGGCAAGGAGA
GGACAGAGCTATCACCAGCAACGTTTAAAACATCACACTAGCTACCATCAGAGAGATGAAGGAGCCGGAGGATGGTG
GCAAAGAGCTGGTGATGGCAAGGAACCAGACGGAAAAATGCTAGAAGTGGAAAACCAAATGAAACCAAGAAGTCTGT
GGACGAATTTAATCACATGCTGAACAAAGCAGATTAGAGAGGCTGAAACAGAGACAGTGAGTCAGTGGACAGTGCCC
AGGAACAAGCATGGGAAAAATGGAGGTAGGAACAGAAGAAAGAAGAGACCTCAGGAAAACCAAGTCAGTGCCTGAG
GACCAGGTGGAAAGGACTGAGGGAAAAGTTGCCATGAACTTAAAGAGACAGAGTCAGGACCCCCGAGCAGACAGAGG
CCATGTGCCCGAGGCAGGCCCTCACATGGGCTGGCTGGTATTGACTGTGGGCTTGACTGGGTCGAGACCCTCCCAGAA
GATCCTCAAAAGCTCTTGTGTGTGTTTGAAGGGACTGGTCACTCGTTGGGGCTCTGCCAGTGCGATCTGTCATTGGAAT
CACCATTCAAGTAGACTGTAGAAGGTGTGGGGAGTGTCCAAGGGAAGACCTGGTTAGAGAAAGTGGGTCACAGGGCTT
GCATCCTTGGGGATTTATCTTGTCAAGGTCCCTTCCGGTTATCACTTATCTACACATTCTGTCAGGCAGGATGTCAACCG
TTCTGCTTTGACACCAGGAACACGGATTAATCTTTCCCCATTTACATCTTTCAGCCAGGTTGTTGCAGCAACTTTCTAAT
ACAAGTGTTAAGCTAGATATAGGTGAGGTGTGACCATAATGCATGCCTGTCTCAAGACTTAACTTGTCCGATATCCATC
AAACAATAGACTTGGACATCACTGGCTGGCACACTACCCTCCACTGACTATCTCAGGATTCGGTTTGTCCAACAGGGTA
GCCATGACTCCAGGGCTATCTGGGCAGCAAACATCAGTTATGATGAAGATAGAGGGAGTTGTGTGGTATCGAGCAATG
GAAACATCACTCTGATGGGGCTGGCTAAAGTAAATGGGTCACAAAACAAAGGCAAGAGACAGGAAGGAATCTGGGGA
AGCTCTCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGTGTTGGGGGTAGGGTTGGATATTGGTAGAAG
TTGAATAAGAGAGGGTGGGTGAAGAGGGTAACCAGAATGCATTCCATACTTGTATAAAATTGTCAAAGAACAATCTCT
TTTAAAAAGTGGAGAGAGACTTGGAAAGATACTTGGTGGTGTCCTCTGCTCTCCACAAGCACATAAACAGATGTGCACT
TGAGGGGGCATGGATTGAAAGTGGGGGAGGGAGAGAGGGAGGGAAAGGGAGGAAGGATGGAGGGCTAGAGAGTTAG
CCAGAGGGGTAGGGGGATGGAGGGAGGGAGGGAGGGAGAGAGAGAGAGAGAAGAGAGAGAGAGAGAG 
 
Selection Cassette: 
 
GGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAG
AGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGC
CGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGT
CTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCA
GTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACA
GGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTT



   

GGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCC
ATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCC
CCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTT
ACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGT
AATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTC
CGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACT
GGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCAC
GGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATT
TTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGT
CTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCA
GTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACA
AATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGC
GGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTT
TCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACT
GTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGA
AGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGA
GGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGA
TGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTA
CGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCG
CTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTC
GCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCG
GTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGAC
CAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTT
GCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTT
ACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTA
CGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCAT
CCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGC
GAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGT
GAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGG
CAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAG
CAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAA
ATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTG
GCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTG
AAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGT
TGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCT
TATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGA
TACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGG
GCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACC
CCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGC
GACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAA
GAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCG
GAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTC
TGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTC
TTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGA
TACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGG
AACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGG
GATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCA
ATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGA
GCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCAC
TTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAG
ATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCT
GCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCT
GAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGT
TGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCT
GCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACC
AAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGC
ATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCC
ATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGT
GGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTT



   

CCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGG
ATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCA
TTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
TCTCCGCTGTCTGTGGCGTTTGTTGGCGAGCGAGGAAACACACGCAGCTGACACACAAAGAAAAGACCCTATGCAAAG
CAGAGAGGGAACCCAGAAAGCCAAAAAGTCCAGTCTCTTCTCAAGGGCTGGGGCGGTAGACTGGCCTGTGACTGTAAG
GTAGCATATCCTGATCTGGCCTTGAGCTTGTTGAGCGAGTCCAACAACAGAAGTCTGCTGGTTTGGATACCAAGACAAC
AAAACCTTTGTTTTAAGCTGCCAGGCTTTTGTCTCAAGTCAGGAGGGCGAGGAAAAAGCCATCTTGGAAAATTCCACAC
CTTTACTGTGACCCCTCTCCCTCTCTGTCTGCGTACCAGGCTAGGAATGAGCCGGTAAGGATGGACCGGCAGACCAGGC
ATCAGCTTCTCTTGAGAAGTTATAAAGGACTTGAGGATGCCAGTCCCTTGTCTTCATGCATGTGACCCTCAGCAGACTT
AAGACTGTGGGGAAATATTTTGTAGGGTCTTCAAATGAGAGGCATGCACAAGGCTCCATGCTGACTTGGGCTTTCCTGC
CCATTGGCTCAACTTAACACCCAAGTTTCCGGGCAGAATTTGGTGCCAAAAACCCAAAACCCTTTGTTTCTTCTTCCTCT
TCTCTGTTTTCATTCAGCAAACATTAAGTAGCTGCTGTCAATCAGGCCGTCTCCCGGGTCCTAGAAAAACATATGGAGG
ACATTCCTTGGTTACTAGACACTCCAAGGCCACAGGGGGACAGTACACACGATACAGTACTGGCTTTGGAGTACGGCT
GCATCCACAGTGCCGTACCAGGGTCCTCCTGGGTGTGGGAGAAAAAGGCAGAATGCTATAGGCTGAGGTAGGTGGGTA
GTGCAGGAGGGAGGGTGGTTTGGGGTGGTGGGAGCTGGGGCCCAGGGCTTGCCTTCATGTCTGTGACCCTCAGTGGTTT
ACAGACCCAAGGCTATGGAAGATATTTTGTAGGGAGAGGTATGTACAAGGCTCCGGGTATTGGAAGTTTTAAAGCCTG
AACCTGAGGCAGCTGAGTGTGAGGGAAACCCTCTCATGCAGCCTTCATTCTGGAGGGGATAGTGAGTCCTACAGGAGA
GGTTTGTATTCAAGAGGTTTCTGGAAGGAACTGTGGGAGGGAAGCATCAGAGAATGCATTGCTGGTGGAGAGACAAGC
TCTAGGACCGCTGTTCACATGGTGCATTAGAGATGGTAAGGTCCCAGGATGGTCCTGGGGTGCTTTGGATAGGGGTTCA
CTCCCCAGGACTTGCTGGATATGGAGGGAGAGATCAGGGGGCCAGAAGGCTCCATTCTTGACCACTAGAATGTATTGG
AAAAAGTATTTGGAGACAATAGGTTTCAGAGTCCAAGGGTCATTATGAGGCCTTCAATTCTGGACACAAGACACCTGT
GGGACCTGTGGGTTAGAGAAGGAATGGCTGGCTTAGATTCCTCTGTGTGCCATGGAGCCTCTGGGAGGAGAGCAAAGT
GCAATGTTGCACATGGCCATCAGGTGGCAGTGTAGAGCCATTATGGCCCAGCAGCAGCTGTAGCCCAGAGGCACCCAA
TGAGGAATTGAATGGAGACTTTAAAATGAGTTGCTGGTAGATGTGTTTCAGATCCATAGCCCAGTCCTTCACCACTGAA
AGACCTGGTATTGAGGGAGTGGCTTCGTCATCTAAGCCCTCAGGTCATTGGCATTTGTGTTATCTTTGCTTTGGATATAT
TACAACCGATAGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAGGGGTGTGTGGGGGTAGCTGTCTGCAGTTTGAGTTG
GGACCTCAGAATCCTCCCCCATGCCTATGTTAAACAGAGCTTGCAATTCTAGGGGAAGGAGAGCAAGGTGAGGCAGGC
CATGTGTCCACAGCAGCAGGAGAGAGTTCCCAACACAACACAAATCAGGACTCTTGGCTTATTCCCCTAAGAGATGGG
ATTGTTATAGGCGGAAAGAGAGAAACCCAGAGAAGTCCAGGAAGATGGGCTCCTGTGCACAGGGATTCATGCTGGGAT
GCTGCCTGCTGCTGGCCATCACCTGGGGCCCCATCCTGAGCCTTGTGCCACGCGTTCAGGAGGAACAACAGGAGTGGG
AAGAGACAGAGGAGCTGCCATCTCCTCTGGATCCTGTGACAAGGCCTGAAGAAACACGAGAGAAGTATAGCCCTCGCC
AGGGTGAGGACCTCCCCACTTCTCGGTGCTACCGATGCTGTGACCCCAGCACACCTGTATACCAGACAATTCCTCCACC
CCAGATCAACATCACCATCCTGAAAGGTGAGAGGCTTTGGACATGGTTTGGGGTCTGGTTCCCCGAGGCTGCTTTATAG
ACATGGAAAGGGAGATGTTGCTGGGCAGGGCTGAGCAGGAATGGAGGGTCACTACCATAGAGCAGAGGTGGGTGTCT
TCTGGAGGGAAGACATTTTGATTTTTGAGCTGTGACCCTGTTTCATGAGCAGAAGAAGAACCTTAGAGGTGGTTCAGTG
GGTTAGAACAAAGCAGGAGGCCCTGAGTTCAAATCCCTAGCACCCACAGAAAAGCGAGGTATGTGTGCCTGTAACCCC
TGTAACCATCATGGGGAGGGGCGGGGGCAGGCGGACTCTAGAGTTAGGCTTTCTTCTCTCCCTCTACCTCTCCCTCCCC
CCACCCTCTCAGATTTATTTATTATGTATATAGCATTCTGCCAGAAGAGGTCACCAAATTTCATTACAGATGGCTATGAG
CCACCCGTGGTTGCTGGGAATTGAACTCAGGACCTTCAGAAGAGCAGTCAGTGCCCTTACCCACTGAACCATCTCGCCA
GCCCGAGTCAGGCTTTCTGAAGCAATAAGATTTACTGGGAGAGCTTATGTTAGCCAAAAGGTGAGGGGAGAGAAAAGA
GGACACACACATCCTCTCTGGTCTCTCCAAGTGGCCTTAGGGCGTGTTTACATACATGTCACATGTGTGACACACACAC
ACCACCACACATACATGAAGAGAGACCTCAGGGATTCTGCCCAACCCTATTTGCACAGGACGTGCAGACCTGTAAGGT
CTTTGTTTTGAAGCAACACTCAAGCCATTTCTCTGAAATGCTGTGCTGTCTAGATAACTTTACATAACCCCGGAGAATGC
TTACAACCTAGATCCCCCCTGCCCCCACTGAGTCCTGACATCTGCAGTCCATTTACTCAGAGTGAGCCCAGGCCTGGCC
ACAGAGCCTGCTGCTTGCAGACAAACCCATATGCTCCTTTATCTCTGCCAGGACTTTCCAGAAAGAAACTGAGAAAGTG
TGCCCTCTGGATGCACACAGGCCAACTGTTGTTGACAGTGGAAAAGTTATTACCACTAATGACGTGAGCCTCCTGCTAA
GGGGCACCAGAGAGGATGCAGGGATGTGGAGTTAGATGGCAGGCTGGCCTCCCTTGAAACCTCGTATCTTTTTTGTCTC
TTAGGCGAGAAAGGTGACCGAGGGGATCGAGGCCTCCAGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGC
CGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCC
CCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGT
CTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAA
GGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCG
ACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCT
GCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTA
TTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTA
CATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATG



   

ATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAA
TCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTG
CGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGAT
CTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGA
CCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGAT
GAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGC
GCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCG
CCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTC
CGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAG
CCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAG
GGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGC
GTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAA
CTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGT
CTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCA
TGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCC
GAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGG
CATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCA
GCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCT
GTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGA
TATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGG
CTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCG
CTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGAT
TAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGT
ATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAG
TTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGA
TGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTG
AACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCG
CATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCG
CGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAA
CCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACC
CGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAG
GCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACG
ACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAA
ATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCG
CAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTT
GACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGC
GCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGA
TGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTG
GTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTG
GTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAA
AACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTT
GGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTC
CAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGC
ATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAA
GCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCC
ACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAG
ATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCC
TGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATT
CGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGT
TCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACG
ACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCG
GGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATA
CGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCG
GTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGC
GCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTT
TTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCT
GAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCT
TCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTT
TGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGACAAG



   

ATGCCCTTGGCCACTGGGAATCCCAAAGGATGGTGCGATCCCAGATCTGGCTGCTACTCTAAGCAGAGAGCTGCCGGC
AGATGAAATCATTGGGCGGGGAGCCTGTGAGGATATTGGGGGGCCTCCAGCTCCTTCTGTGTACACAGCCTTAGACGA
CCCTGTGCTGTGTTGTCCCGTGGCCACAGGGTGTTCCAGAGCACAGCCCCTGTGTGTTCCCATTCCTGGACACAAGTAA
GCAAATATCATGGGTTTCTTAGGAACGAAGTCAAGCAGAAAAGAGAAAGAAAGGTGGTGTTAGTTTTGGCTTTCCAGC
CAGCTGGAAGGAGGGATGGGGAGAGAGAGAGAGAGAGAGCTATTTGTATTGGGGAAACTGAGGCATAGGAAAAACAT
GAATGGCAACAGAGTAGCTGCAGTTTGTGGGTTTGGAAACCACATCTGACTTAACTCTAGATCACATATGAGCTTTCCT
GGGGACAGCAGGACTGACCTCCGAGCTCTGTTGACATGCTATAGCCTTGCCCAGGGGCTGGTCAATCTTTCTGAGCCAC
ACTAGTAAAAGGGTTGGAGGAGAACAGCAAGTGCCCCCTGTGGTTGGCTCTGGGCTGGTGGCAGCATCCTGCTTGCCC
CAACTCACAGGATCCTGACAGCAGCTGGGAACCTCAGGGACTCCTGCAGCTTTCTCTGTAAGAAATAAAGCTCCTACTA
TGTCCCAGTACCTCTCTGCTCTGCTCCACTTCCCCAGTCACTCTGGACCCCAGGGTGGGAGGGCTCTCTTGCCTGTTGGG
ACATCAGTTCCCCTTCCTCCTTCTTGGTGAATTAACCATGGAAGGACCAGGGCTCGGATTTGGGTTCCCAAACTGCCCTT
CACCATCCCTAGTGTCCTGCTTCCTTCCCAGTTCAGCATCCTGTCTGGGAACTTGATACTTTAACCTGCTAGAGCGGATG
AGTCTGATAGACCTGCCCAGCCCTGACACAGCCCTAGTCAGCTTATGGACACGTGAGAGGGACTTCCTTTGAGACCCAG
AGCTGGGGTAGAGCTATAAAAATCTACCTATTCCCGGGTCAACCCCAAGTGGTAGAAGAGGACACAGGCTATCCCGCC
CTAGCTCAGACTCAGGGAAGGCCTCAGGCCTGATTGTCTGACTGCAGAGAGCCTGTGTTCTTTCCCCATCTCACCCCGT
GTTGATCCCCAGGGCCTGGGCCACTGGATATCTGCTTTGTGCCAACTAGGCCTTGCTTGCTGCTTCCTGGTGGCCCTTGG
TTAGGATCCCTCTCTTTTCCTTCTGGAGCTCAATGTACGTATATGCCACCTCCGAAGGGGCTTCTGCTGGTCAGACTCTC
CAAGCCACTTCCATGGGTGTGCCTACAGCAGAGGCTGCTGCCTCCTGTGCTCTACCCTGCTCTTTCCAGAAAACATTAA
ACTTGCCATGGCGATTCACAGCACTATTTGTATTGGGGAAACTGAGGCATAGGAAAAACATGAATGGCAACAGAGTAG
CTGCAGTTTGTGGGTTTGGAAACCACATCTGACTTAACTCTAGATCACATATGAGCTTTCCTGGGGACAGCAGGACTGA
CCTCCGAGCTCTGTTGACATGCTATAGCCTTGCCCAGGGGCTGGTCAATCTTTCTGAGCCACACTAGTAAAAGGGTTGG
AGGAGAACAGCAAGTGCCCCCTGTGGTTGGCTCTGGGCTGGTGGCAGCATCCTGCTTGCCCCAACTCACAGGATCCTGA
CAGCAGCTGGGAACCTCAGGGACTCCTGCAGCTTTCTCTGTAAGAAATAAAGCTCCTACTATGTCCCAGTACCTCTCTG
CTCTGCTCCACTTCCCCAGTCACTCTGGACCCCAGGGTGGGAGGGCTCTCTTGCCTGTTGGGACATCAGTTCCCCTTCCT
CCTTCTTGGTGAATTAACCATGGAAGGACCAGGGCTCGGATTTGGGTTCCCAAACTGCCCTTCACCATCCCTAGTGTCCT
GCTTCCTTCCCAGTTCAGCATCCTGTCTGGGAACTTGATACTTTAACCTGCTAGAGCGGATGAGTCTGATAGACCTGCCC
AGCCCTGACACAGCCCTAGTCAGCTTATGGACACGTGAGAGGGACTTCCTTTGAGACCCAGAGCTGGGGTAGAGCTAT
AAAAATCTACCTATTCCCGGGTCAACCCCAAGTGGTAGAAGAGGACACAGGCTATCCCGCCCTAGCTCAGACTCAGGG
AAGGCCTCAGGCCTGATTGTCTGACTGCAGAGAGCCTGTGTTCTTTCCCCATCTCACCCCGTGTTGATCCCCAGGGCCTG
GGCCACTGGATATCTGCTTTGTGCCAACTAGGCCTTGCTTGCTGCTTCCTGGTGGCCCTTGGTTAGGATCCCTCTCTTTTC
CTTCTGGAGCTCAATGTACGTATATGCCACCTCCGAAGGGGCTTCTGCTGGTCAGACTCTCCAAGCCACTTCCATGGGT
GTGCCTACAGCAGAGGCTGCTGCCTCCTGTGCTCTACCCTGCTCTTTCCAGAAAACATTAAACTTGCCATGGCGATTCA
CAGCAAGCTGGCGTTTTTTGGTCTGCTCATTGGATAGAGTGCTCCTTCTTCCCTCCTCCCCATCTAGAGTGCTCCTTCTTC
CCTTTTCCCCATCTAAAGTGCTCCTTCTTCTGTCCTTCCCATCTAGAGTGCTCCTTCCCATCTAGAGTGCTCCTTCCTTCT
CCAAACCTAGAGTGCTCCTTCTTCCCTCCTCCCCATCTAGAGTGCTCCTTCTTCCCTTTTCCCCATCTAGAGTGCTCCTTC
TTCTGTCCTCCCCATCTAGAGTGCTCCTACCTCCTCCCCATCTAGAGTGCTCCTTCTTCCCTTTTCTCCAACTAGAGTGCT
CCTTCTTCCCTCCTCCACATCTAGATGCTCCTTCTTCCCTTTTCCCCATCTAGAGTGTTCCTTCTTCTGTCCTCCCCATCTA
AAGTGCTCCTTCCTTCTCCAAACTTAGAGTGCTCCTTCTTCCCTCCTCCCCATCTAGAATGCTCCTTCTTCTCTTTTCCCC
ATCTAGAGTGCTCCTTCTTCTGTCCTCCCCATCTAGAGTGCTCCTTTCCATCTAGAGTGTTCCTTCCTCCTCCCCATCTAG
AGTGCTCCTTCTTCCCTCCTCCCCGTCTAGCACCCACCCTTCTGCTTATTAATCCAATGGAGTCCTCAACTTTATACTCAG
GGACCTGCCGGGGCTCTAATTGTCGCATTTCTACCAAGGACACGAGGAACTCTTGATATGGAGTATCTAGAGCTGCCCA
GTGTGTGTGGTCAGGCCTGGAGACTCCCAGAAGGTAGAGGCTTGTTCTTCTGCACTGGAGTGTGACCAACAGAGCAGG
TATCCCCTGGCCTGGCCTGAAGCTTGAGCTGAATGACCATCCTGGGGCTGTGTGTGTCAAAAAGGCCCAGAAACCAGGT
AGCGGCACACAGACAAATCTCTTCTCATAGTTCTGGGAGTCAGAGTTCAAAATCCAGCTGTGAGCAAGGCAGTGCTCAT
AGCACTGGCTGGGAGACGCTGCTTCCTGCTGCCTGCATCTCCAGACATGCCTTGCCTGGAGGGAGGGATCATATCTCTT
CAGCCTTCCTGTCCTGACTCCACATGACCTCCTTTCAAGGACACTTGGAACTGCATTCAGGGTCTCCTTAAATCCAGGAC
TCACTCTTTCCAGATTCAACACAAGCACATCGGCTAGAGATCTGTGAATGGACACACTGACAGGTGCCAGAGGCCAAG
GTGTGTGTGTCTCTACTGGGGATCGCAATGAAGCTTGCTGTGACAACTCATGGGTTTGGACACCTAACAGTCTCTCTTTG
TCTCTGTGGTGAAGAGACATTACTTCTTTTCATTACTGGCCAAGAGGTCGGTAGCCACACGTTCCTTTCCACCTACCAGC
AGTTGGCTTGGAAGCTGGAACCAGCAGCTTGGCAAACAGCTGGCCTTGTGCCTTTGCCTCAGCCTTGGGATGGGACCAA
AATGCAGCAGGTGGACACAGGGCCCAGAGGCCTTGCAGTTGCCTGGATGTGGCCCAGGCTTTTCCCAAACGGACCTAA
AATGAATGCACCAGCCTCACTCAAGGGCCACTGGCTGCCTGCCCTCCTGTCCTGTGGCACGTGTACACTCGACCCACAA
GCTGGCCCGGTCACCATGGAAAAAAAAGTGCCCCAAGTGATCCCCCATGACAGATCTCATGTAGGCCAGGCTGATCTT
AAACTCACTCTATGGTAAACCTGACCTTGAACTCCTGATCCTCCTGACTCCACGTCCTGAATGCTGGGATTACAGGTGT
GCCCCAATATGCCTGACCTTTTTAAATGTTAGCATAGATTAATTATAGATAATAAAGAGTTTCCTTATGACATTTGCGTC
CATGTGCACACTGTATTTCAATCATAGCCAGTCCATAGAATCCATTCCTTTCCCCCTTTACTCCAGCTAGTTCCCCTTGTA
TGTGTGCGTGTGCCTGTGTATGTGTGTAAGTGTGGCGTGTGTGCACATGTGTGTGTGTGTCTCCCAGTGAGTTTCATGAG
GGCTTATTGCAGGAGCACAGACAGCTTATCAGTGAAGAACATATGCCTTTCCCTCAGGCAATTGTGTGTAAGCCCTCAG
GGTGTGGGTGTGAGAGTCCATCCCAGTTCCAGGGCTGAGTGTGCAAGAGCCCAGTTGTATACAGGTAGTCACAACTGCT



   

GAATCGGAGTGTGTGCAGCCATGACATGACCACAAGTCAGTGGTTTTTGCTTTTGCCATTTTATTTACTTGTTCGGCTGT
CTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCAATCATCTATCTATCATCTATCTATCTAT
CTATCTATCTATCTATCTATCTATCTATCTGGCTATCTATCTATCATCTATTGGCTGGATCATACTGTGCTGAGATTACAG
GCATGTGCCTCAGTGCCTTCTCTGGTGTCCCTTATAAGATTTAATTTTACGTATATGGGTGTTTTGCCCACATGCACGTA
AGTTTAGCATATGTGTGAGTATCTTTGAAGCCAGGAGAAGGTGTCAGAGCCCCTGGAACTGAGCTGCCAGCATGTGGG
TTCTGGGAACTGAACCCAGCTCCTCTGCAAAAGCTGTAAATGCTCCTAACACCCTCCACCCCCACCCCCACCCTGTGCT
GACAGCTTTTTCTCTATGTAGGACCCTGAAAGGCAGCCTGGTTTCTGGTTGAGCTAGGTTGGCAACCCCAGTGACCCCA
CAGAGGATAACCCTGCAGGGAACAGTAGGCATTTTGCCCATGCTCCTAGACACCAGGCTCCTGACATGAGGCCACAGC
TTTCCATAATTCTGTGGCCATCAAGTCACATAGGGCAACACCCCAAGCCCCTCCACAGATAGACCACGTGACCACAGTT
CACGTAGCCTCAAGACAGATCTCCATTTTAATGGGGTACCTAAAGGTCTGTAGGGCTTAGCCAGTAAACTTCTCATCCC
AGACACTCCTCCTTGCAAAAGGTATTTAACCTCAGGCCTGCCACTGCCCTGAGAAAGTAAGGTATAATACTACTCATTG
CCACTCTCCACCATGACAATAAATGCTTTAAAACCATGGACTGCCTCTTTTTATTGGGATCCACCATGGGGAACAATGG
AACAGGCCTTTGTCTAAAGAGCCACGTCTAATATCCTGCAGAAGCCTCTCAGCACTCCCAGCCATGGCTTCCACCAAGC
CAAGCTGCCCTGCCAACAAGCCAGGAACTCTCCTCCCCTGGGGACCCAGCTGGAGCACTCCCCTCTTTTCACCCTCAGC
CCAGGCTAGATCCAGCCCCTGGGTCCCCACTCCGTTCTCATCTCTTCCTTAGCATTCAGTAGCACCTGGGGTGCCCCAGA
GCCTGAGAACCAGATGGTCCTGGCCTCCACGAAGGCCTGGGGACCCTCTAGTCAGCTCTGGCAGTCCCTGGGACCTCA
GATTGCGCTCCCCCACCCCCCCAGATCAGGGGTCCCGTGGCTTCCCGTGGCCTAACACCCACCTGGCACTGGCGTGGGG
TAAGCGCAGTCAAAACTTCCAGCCTCTATGAGCAGCCTGATCCCTGAACACACACATGCGGGACACCACATCCCTAGTC
TCAGAATAGGTAAATCTTTTGTTTGTTTTTGTTTGTTTGTTGTTTTTTCAAGACAGTGTTTCTCTGTGAAACTTTGACTAT
CCTAGAACTCACTCTGTGGACCAGGCTGGCCTCGAACTCAGAGATCCTCTGCCTCCGGATTACTGGGATTAAAGGTGTG
TGCTATCAGAATAGGTAAATCTATCAGAATAGGTAAATCTTATAAAGTTGACCCACGGCTGGAGAGATGGCTCGGTAG
TCAAGAACCTTTCAGAGGTTCTGAGTTCAATTCCCAGCACCCACATGGTGACTCACAACCATCTATAGAGGGATCTGAT
GCCCCCTTCTGGCATGCAGGTGTACATGCAGCAGAGCACTCAGAGAGTAAATAAATAAAATAATTAAAAAGAAAGATG
CTCCAACATCCCCAGAAGCTGGGTAGAAACAGGCAATATGGGCTAACACATTTATGGTTTTTTTTTTTTTTCAATGACGA
AAACATTCTATAATTGCCAATCATGGTTACATAACACTGTGATTACACGGAACCTTGGAACTGCACACTTTGCATTGCT
GAGTTGTGTAACAGAGTGGTCACATTCACACTCATACAGGACCACACACGCATACACATTAATTTCCTCTCATACACAG
CCAGGTTGCCCACTCCTCTCAGTTGAGGGCTGGAGAGGCCTGGTTCTTCTTGATTTACGGTACTCAGCAACCATGCATC
AACCCAGACGTGGCTAAGGCAGCATCAGAGTCAGAGCCAGTAAGGTAGGACATGGGTGTGAGAGTTAGCCCTTCCAAG
AACATTACTGAACAAGCGGTTTTCAACCTCAAGTATGTGAGATCATTCAAGTTTGAGAGACTGACACAGAGGCCAGGG
GGACATTCCAGAGGAACAAGTAATGGAGGACCATGCCTTTCTCCCTCAAATCCCTGCTTTGCTGCGTTGGGATCAGATA
GGCAGGGTGACCTCAAGTGCCCTACCTCAGGAGGCCTCAGAGTCCAGCCCCTCCCAGCACAGGATGGAGTCCGGCCCA
TTTTTTCCTGGACCAGCTAGCCGGTGCAGACGAGAGGCTGTACTCAGAGAATCCTACAAATGGGACTGGAAACTGTGCT
CTAGGGAACCTGGACCTGCTCCCTGCCTTGCCAGAGAAGATGTCCTTTCGACTGCTCTGTAAAATGGTTTTTAATAAGCT
CTATTAATTATTAATATGACCCAGCTAGCCCCCCGATAATATAGTCAGAATCCTGTGGATTTATTTAATCAGTTCTTGCA
CAATTACTAGGGAAATTACCCCAAATCTATCTTTCTATATGTTAGACTGTCCACATCTCCAGCTGTGCTCCCCAAATACT
TACTGTTTGTGTCTTCCTGGGATATTTCTACTCCATCAGCCTGTCCTCAGGGTCCATTTGGCTCGGGCCTGGGCTCCTGGT
CCATCATATCTAATGGAGACTCCCTGATCCCTCCATCTTCCTCCTTCACTCTTCTTCCTCAAGGTCCTTACCTGAGACCCC
CCCCCCCAGACTGGTTGCCAAAACCCCGCCTCTTCTATTGTCTTCAGTAATTGTAGCCACCTTTATTTAACCAATAGTGT
TAAATTGGGAATAAAGTTTACTTAGCATCACTCAGTGTATAGGGGCAACTTGATCTTAGGGGCCAGGATTTAGCATTTG
AATACATAGTAGCAGGATCTTAGGAGTCAGGAGTTAGCATTTAAATACATAATAGCACCAGACCAACCTCCAACAAAG
CTCTAGGGAGTTGCTGCCAAGTTAATATCCACACAGCTAGACAGGCACAAGGCAAGGAGAGGACAGAGCTATCACCAG
CAACGTTTAAAACATCACACTAGCTACCATCAGAGAGATGAAGGAGCCGGAGGATGGTGGCAAAGAGCTGGTGATGG
CAAGGAACCAGACGGAAAAATGCTAGAAGTGGAAAACCAAATGAAACCAAGAAGTCTGTGGACGAATTTAATCACAT
GCTGAACAAAGCAGATTAGAGAGGCTGAAACAGAGACAGTGAGTCAGTGGACAGTGCCCAGGAACAAGCATGGGAAA
AATGGAGGTAGGAACAGAAGAAAGAAGAGACCTCAGGAAAACCAAGTCAGTGCCTGAGGACCAGGTGGAAAGGACT
GAGGGAAAAGTTGCCATGAACTTAAAGAGACAGAGTCAGGACCCCCGAGCAGACAGAGGCCATGTGCCCGAGGCAGG
CCCTCACATGGGCTGGCTGGTATTGACTGTGGGCTTGACTGGGTCGAGACCCTCCCAGAAGATCCTCAAAAGCTCTTGT
GTGTGTTTGAAGGGACTGGTCACTCGTTGGGGCTCTGCCAGTGCGATCTGTCATTGGAATCACCATTCAAGTAGACTGT
AGAAGGTGTGGGGAGTGTCCAAGGGAAGACCTGGTTAGAGAAAGTGGGTCACAGGGCTTGCATCCTTGGGGATTTATC
TTGTCAAGGTCCCTTCCGGTTATCACTTATCTACACATTCTGTCAGGCAGGATGTCAACCGTTCTGCTTTGACACCAGGA
ACACGGATTAATCTTTCCCCATTTACATCTTTCAGCCAGGTTGTTGCAGCAACTTTCTAATACAAGTGTTAAGCTAGATA
TAGGTGAGGTGTGACCATAATGCATGCCTGTCTCAAGACTTAACTTGTCCGATATCCATCAAACAATAGACTTGGACAT
CACTGGCTGGCACACTACCCTCCACTGACTATCTCAGGATTCGGTTTGTCCAACAGGGTAGCCATGACTCCAGGGCTAT
CTGGGCAGCAAACATCAGTTATGATGAAGATAGAGGGAGTTGTGTGGTATCGAGCAATGGAAACATCACTCTGATGGG
GCTGGCTAAAGTAAATGGGTCACAAAACAAAGGCAAGAGACAGGAAGGAATCTGGGGAAGCTCTCTCTCTCTCTCTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGAGTGTTGGGGGTAGGGTTGGATATTGGTAGAAGTTGAATAAGAGAGGGTGG
GTGAAGAGGGTAACCAGAATGCATTCCATACTTGTATAAAATTGTCAAAGAACAATCTCTTTTAAAAAGTGGAGAGAG
ACTTGGAAAGATACTTGGTGGTGTCCTCTGCTCTCCACAAGCACATAAACAGATGTGCACTTGAGGGGGCATGGATTGA



   

AAGTGGGGGAGGGAGAGAGGGAGGGAAAGGGAGGAAGGATGGAGGGCTAGAGAGTTAGCCAGAGGGGTAGGGGGAT
GGAGGGAGGGAGGGAGGGAGAGAGAGAGAGAGAAGAGAGAGAGAGAGA 


