
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:  B6N.129S5-Il17btm1Lex/Mmucd MMRRC: 032377-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. DNA483-3 CGAACAAGCCCAATCAATGCC Estimated Running:Time: 90 min. 

2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype 

3. DNA483-5 CCGCAGCATCAACCACGAC 1 & 2 285 Mutant 

   1 & 3 360 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ516 Date of Submission:  2-25-04 

Lexicon Contract Name: DNA483 Mutation Type: X  Standard Knock out  

LexVision Name: SEC226N1   Conditional  

Reference accessions:  NM_019508 Is this gene X-linked? NO 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS39 _________     
    X Target Vector  DNA __TV39neo____________     

  X Targeted ES Cell DNA __DNA483 #67____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 17/18 19/16 

Restriction Enzyme for Genomic Digest: BamHI EcoRI 

Predicted Wild-type Band (kb): 11.9Kb 10.5Kb 

Predicted Mutant Band (kb): 6.5Kb 7.9Kb 

Probe Size: 566bp 307bp 

 
 
 
 
 
 
 
 

   



   

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: 3 3’ Primer Name: 3 

Predicted Wild-type Band (bp): 360 Predicted Wild-type Band (bp): none 

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

 
 
 
Primer sequences:   
 
 
Southern probes 
DNA483-16 5’ – CACCCTACTCAGACTTGTTAAG 
DNA483-17 5’ – GGGCCTGAGAGTATCCACAGG 
DNA483-18  5’ – AGCCAGTCTGGGATACAGAGGC 
DNA483-19 5’ – GCCTGATGGAGCAGGAGCCTAC 
 
 
 
 
 
PCR Genotyping 
DNA483-5 5’ – CCGCAGCATCAACCACGAC 
DNA483-3 5’ -  CGAACAAGCCCAATCAATGCC 
Neo3a   5’ – GCAGCGCATCGCCTTCTATC 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
GAGGCCCAGTCCCTTGGCCCCTGGGCCTCATCAGGTGCCGCTGGACCTGGTGTCTCGAGTAAAGCCCTACGCTCGAATG
GAAGAGTATGAGCGGAACCTTGGGGAGATGGTGGCCCAGCTGAGGAACAGCTCCGAGCCAGCCAAGAAGAAATGTGA
AGTCAATCTACAGCTGTGGTTGTCCAACAAGAGGAGCCTGTCCCCATGGGGCTACAGGTAGGTGGGCTGGGCACAGCA
GGCCACTTTCCCCACTCTCCCAGACACTGTGTTCAAGACCTTGGATTCGGATAAGTTTTAACCCCTTGTCTGCCCCTTAC
CAACCGTAAGGCGTTGGGTTGGTTGATTAGTTCTGCTGAGCCTCAGTTTCCCCAGCTGCCAATGGAAGCTTTGTCAGTA
CAAACTTTGTAAGCTATTGTAAACAGGTAGCCATACACAACACTGCTTTTTTATCCTCCAGGCGTGCTTCTAAAGGTACT
TTGTTCAGCACTGTGGTTCACACTTGCTGGCCGAGCTCACATCTTTCATGTCAGATGGGTGCCTTCTTAATGTCTGCCTC
AGAAACACGTCCGCGTTCCTGAGCTCACCCGGTCAAACTCCCTAGGACAGATGCCAGGACCACAGTGTTTTACTTGTCT
CTCTTGCTTACCGTGCACAGTCCCCGCTTTGATTTAGGACTCTCTGCTGCTCTGGGCTGCAGAAGCAGTGTCTGTGTGTC
TGTCACCACCTCTTAGGCCAACACGCACGAGGAGCCCAAGATACATGGATTAAAATGGAATAAAGAAATGACTAGTTC
ACTCACAAACTCAGCCCAAAGCGCTCCCAGACATGCTAAGACTCTAGACTAGTACTGTTGGCCAGAATGTCCTTTAATA
AAGTCCACTGTGGTAGGCATGTGACGACTGAACCACGTGGCTAATGAGACTAAAGGACTATAGACTGAAATTTAAGTT
GGCATATGTAGCTGGCGGCTACTGTGTTGAGGGGTGTAGCCCTGGAATGTGACAACAGAGTCAGTAAGGATTCTTCAG
GCCACAGCTTGTTCCTACTTGGCTGTGCCCGTGTGTCAGTCAGCGAGATTGTAAAACTGTAGGCTCATTCAGGATGTTTC
CAATTCATTTCCAAGAAGCTCCCAGGCAATGAGAGGTGTCTGAGGCTGTATGTTCCCAGGTCTAATTCTCTTATCTCTTG
CTCCTGTTTAACTGAGGAGGAAGTCGAGACAGAAAAGAACAGTGATTCCGGGACAACCTCCAGAAGGCTCTGTGTCCC
GTCCTGTTCTGTGTTCGTACCCCCATTCCCGCACCTCGAGAATGCCTAAAGTCTAGGTTATAACAAGGGATGTGTATAA
AAATACAATCCCTAGACTTCACAGCATGGAAGGAGAGAGCTGACTCCCAAACGTTGTCCTCCAGCTGGTTGCAAGGAC
TCCCCTGACTCAAACAAACCAACAACAACTTGTTGAGCTGAGGCTGGTATAATCCCAACCTTGGGAAGACTGAGGCAA
GAGAATTGCAAGCAGGAGGATAGCCAGAGATGCAAAACAAGACCAAGACCGGCTCAAAAATGGGAAAGAAAAAAAA
AAAAAAGACAAGAAACAAAAGAAGCCTAAACCAAAGCCTGTTGAATTTCTGAGTCTCAGTTACACAAGAGAACACAG
GCCCAGATTTTCTTGCAATGAATATTCTACACCCATGTGTGCATATTTTATCTCTGTAGATTAATTCCCCACAATATAAA
AATAGGGCAGAGAAGGACGAGGGCTGACTTGGTTTTATTCTGTAGTCCCCATGGTATCTTTCTGGCTGAATGGAGGAAT
CTGGTTTCACAGACCCTGACTACCAGCGATTAGCTTCCAGATTTTGGTCTCCTCTTTTCGAAGGAAGAGTTCAATACAAC
ACATCCTGGCTGTTAGCCCTGACCCTAATCGCGCTGATCCCTTGGGGTTGGCATGGGCAGCGCCCTTTGTTGTTCCTCTT
GGCACTTACCCTGCTCTCTCCCGCCCACCCGCTTCCCGCAGCATCAACCACGACCCCAGCCGCATCCCTGCGGACTTGC
CCGAGGCGCGGTGCCTATGTTTGGGTTGCGTGAATCCCTTCACCATGCAGGAGGACCGTAGCATGGTGAGCGTGCCAGT
GTTCAGCCAGGTGCCGGTGCGCCGCCGCCTCTGTCCTCAACCTCCTCGCCCTGGGCCCTGCCGCCAGCGTGTCGTCATG
GAGACCATCGCTGTGGGTT 
 
Genomic Locus: (the deleted sequence represents nt—10,322 to 12,547------in the sequence below) 
ACTGTATGGCCATGGGCAGGTTATTTCTCTTTCCTGGGACTCTTTCTTCTCTTGTGTTTATAGTGACTTCACTTCCTGTCC
TGAGGAAATGAAGTCTCCAGGATGACTGCTTTTAAACTATGGAGTGGAGGGCTGGAGAGATGGCTCAGAGGTTAAGAG
CACTGACTGTCTATCCAGAGGTCCTGAGTTCAGTTCCCAGCAACCACATGGTGGCTCACAACCCATGAGTAATAGGATC
TGAAGACCCCTTCTGGTGTGTCTAAAGACATTGATGTACTCACATAAAATAAATAAACTGTGGAGTGCCACATGCCTGT
GAGGAGTGTCACTCTTATCCCCAGGTAGTGGTCACCTGCCTCTGTGTAGGACATCTCGTGTGTGTCCCGGAGCCGGGGA
CCACGAAGCTCCTTCCAACATCAAGTGATGATGGAGCTACTTTTCTGGGAGTCAGGCTCTGGAAATGGCCAACATCACC
AGGCTGCCTCTTCTTCCCTCATGAGGTGTAGGGAACTGAGCTCCCTTAGAAATTTGGTGAGATATCACTGTCTTAGGGTT
TTACTGCTGCGAACAGACACCATGACAAAGGCAAATCTTATAACGGACAACATTTAATTGGGGCTGGCTTACAGGTTCA
GGGTTTCAGTCTATTATCATCAAGGCAGGAGCATGGCAGCATCCAGGCAGGCATGGTGCAGGAGGAGCTGAGAGTTCT
GCATCTTCATCTGAAGGCTGCTAGGAGAATACTGACTTCCAGGCAGCTAGGACAAGGGTCTTAAAGCCCACACCCACA
GTGACACACCTACTCCAACAGGGCCACATCTTCTAATAGTGCCACTCTCTGGGTTGAGCATATTCAAACCATCACAGTC
ATCTTCTGGGGACAGCATTTTTCTCCTATTAAGCTGAGCCAAGGATCACAGGATTCTCAGAAGATGCAGCATGGATCTT
GCAAGAGATACAGATGTTGTCATGGATACAGGAGATGCAGAAGGCTGAGCAGAAGGGTTCAGCAAGAGCTCTTCCAA
GATGTATTGCTGCTCTGGAAGCATGGACATCACACTACAGCACAAGTTTAAGAACTGGTGTAAATGTACCATGTTGTCC
CCCAGTGCCTGGAACAATGTTGGGCGCCTTGAAGTTGCTTAAGAAGGACACTGCTCACTGACTAGAGAATGCATTTATC
CATCACTGTTTCCTCCAAGAGCACACAGACAAGCTCACCAGAGAGGCTGAGTTGTGAGTCACTATAGCCTTAACCACCT
ATGAACTTCCTAGTGGTCACTAGGATGGGGACAGAGGCCCTGGCTATGGCCACCAAGGCTCCACACCCAAGGCTAAGC
AAGTGTTCTCAGAGTTGTCTGTTTCCTAAATGGTGGGTTGTGAGGTGCTCTTGGGGAGAATTCGAGCAAATCTGTGTGTT
TATCCTGGTCTCAGGCTCTCCAGGGCAGGTGAATAAGATACACTCATTGCCTGAAGTAGTGCTCCCTGAAGGCACTCCA
GAACTGTAGCAAAGCACAGACACTACCCTCAAGGCCATACAGCCCCAGATCCACAACAGAGAAACAAATAAAACAAC
TCAGTGTTGGTCTCCCCAGCTAGAGACTATTGTTAAATCTGACCTGCTTAAGGCACAGATTTCCACTCTAGCCCACCTCA
CTCCAACAACTCCTTGTAAGACGGCAGAAGATACTGGCTGGCCCCTCATCCCCTGTCCCCATAGCCTGGCTAGTTCCTT
CACTGGAACTGAGGCTCTACAGCTGCTCGCCCCCTATTTTGCTGGGTAGTGAGGCCTCCTTCCACCAAAGAGACACAGA
GCCACCCAGGATGGGGCTGGTGGTGAGTGGTGGCTTGGGAGATGGGTGTCAGAGTCCTGGAGACTCTAACAGATTATA
AAAATCCCCTGGGTCTGAGGCGTGGTTGTGTGGGTGAGCAGGGGGCCTGGTGCCTGGGCTATGCAAACAGGCTGTTTAT
ATTCTGATCTTTCCGTACCCAGGCCTGCTAGTACTTGCAGGAGGACCATGCTTATGGAGCTCCTGAGGCCTGTACAGAA
AATCAGGGACTTCTCCTTGCTGGGGGACTCTAAAGCTGGGGAAGCCTGACCTTCTCCCCCCCCACACACACACCTGTCT



   

TGTACACCCTGCGCCCCCCCCCCCCCCAGCCAGGCTTCTTGCCTCTGCTGAAACATATGGGTTGCCCACTCTTCCTTCTC
TTTGGGGTCTCTCTGGGAACTAGAAGGATTTTAGAACCAATCTGACTAGAATTACCCCGTGGTACCTTGTTGGACAGAG
CTAAGAACAGTATGTTCAAGCAAACAGTAGCTAAGCCGTCCGTGACACACTTACATACATGTCACACATATGACCTCAC
TTTCATCACTCCCTCTCTCCCTTGATGGAAGTTGGGGTGCATGCTTCTGATTAGGGTTCAGCTTGCTTTGGTTCAAAGTCT
ATGTCTAAACGCCAGTCTTCACGAAAACTAAAGAGCAAGAATATACCCGTGAAAGCGCACAAGAAATGAATTTATAAT
AAAAATAGCCCAAAGAGACCAAATACGACATGCCTGTTATATCAAAGGTAGAATGCGTATCCTGAAAGACTGTCCTGG
AAGGCAGGGAGGTCACCAGCAAAGACCCTACATTGGAAGAACTGGAAAGAGGTCTCTGCCCGTGGGGATGTCTCTAGG
TAGTGAGTGCTAACCAGATACAAAGCAAACACACAGTCTATCTGCAGCTTAGACGCATGGCCCGGTATTTTTAAGGCTG
GACACTGGCTGACGGACACCTCAGAGTTGGTCACAGAGAATCAAGTCCAATTCATACTTGTTTGATGCCCACCCTTTGG
GGTGCAGATGCTAGTGTCTGGCCGAGGCCCAGGGTCCTACTGATGCGGCTGTCCCTCTACACGGCTCATTCACCCAGCC
GTTCCCTTTTTTGAGAACTGGGAGCTCGTTGGCTAGGGCTATTCCCACCAACAATGTTCCTGTCTCTGGAGCTTAAAATA
GCCCCCTCTTGGCTGGGGCTCTGCAGTGAGCAGTGAGGCAGGCATTTGTGCAAATAAGGGCTTGTGAGAAGGGTTCCTA
CCCAGGAGGGAGGGGCAGACAGCATGACAGAGGAGGCTGGGCCTCCTGGAGGGATGCGCTTGAGTGTCTGTGAGACT
GTTCGTGCCGCCCTGACCTAACTGGATCCCTTTGACCAAGGATCTGGGCCTACATCCCTCAGAGCCTCCTGGCCTGGCT
GAGATTCCAGGGTAGGCAGAGGTTCACTGAATAGAAAAGCCTTTGAATTCTCCCGCTGGTTACAGCCTCATCCCTACTC
ATTTCATAATGCCCAAATTTCTACTTAGGAACGCCCCAAAAGCATCCTGGAAAGCTCAAACTACAACTCATTTTCCTAA
CAGCAATTCCAATGTCTGCCCCCATGAGTTGGCCACTCACTTTGGCTAACACAAAGCACTTTAATGCACATTCTCATTAG
AGCCTTACCACGATCATTAGAAATCAAGTGATTGCTGTTTTGAGACAGGGTCTCTTGTAGCCTAGGCTCTCCTCAAATTT
ACTATACAGCTGAGGATGGCCTTAAAGTTCTAATTCTCATGCTTTTGCACTCTGAATGCCGGGATTAGAGGCATGAGCC
ACCACACCCGGTTTATACAGTGCCAGAAATTGAACCCAGAGCTTTGTGCAAGCTGGGCAAGCCCTCTATCTACCAAGA
GAGCTACATTCCCATCCCCTAGCTTTTATCTCTATTGAACAGAAGAAACAAAGGCTCAGATAAGGCAATTTCTTTCCCA
AGGTCACACAGCTGTGATGAGAAAGATCGGACCAAGACTAAAATCCACCAACCTGTGTAGTCCTAACTACGCCTGGTC
CCCTGGATCCCCACAGCTCTCATCTCCCACCTTGAGTTCCATCCTATGTTACAACTGGTTGGATTCAGTGTCTCACATTG
TGCTTTCTGTGTGTCATCCATGTTATAGCTAAGCTGCCCCTGAGCTTGGGAGTTCTCAGGTCTCAAAGGACTGGAGTTCC
TTCTCTGAGCTCCTAACCTTGCCCCACCTGGCTTGTTTGAGACTGGAAGGTGAGGCTGAGGTGTTACAGGCCCTCTTTGA
TGAGCAGATCCACTCCACTTGAGGGCGGTGTCTTCCACCTATACCACAGAAGGAGACATAGGGGTAGAGTGGACTTGC
TTTGTGTCTTCTGTGACTTTGGGGACATGGTTAAATGGACATTCCAAGCCTCTGCATCCCCAGTTATCAATAGAGAACA
AAGGAGGACTGCACTCCAGGTGTGTTGGGATTGTTCCACAAAACAACACACTCGAAGGTGTTAGCCCCTGCCTGGCAC
CTGGGAGGCGGGCACTAACCAATAACTTCTTATTCCTCATTAGTTCCTCCCTTCTGTCCCCATCTCCTAATCATGTGTGT
ATGTGCATGTATGTGTGAACGTGTGTGCCGCTACGTGTAGGTGGAGGTGACCAGAGGATAGCCTCAGATGCCATTCCTC
AGGAGCCAGCCATCTTGGTTTTGCTTTTCCAGACAGTTACTCTGTGTAGCCCTGGCTGTCCTGGAGCTCGTTTTGTAGAC
CAGGCTGGCCTTGAACTCAAGAGATCCACCTGCCTCTGCCTCCCAGGTACTGGGAGTAAAGGCATGTGCCACCACACCT
GGCTTCCATCTTGTGTTTGGAGACAGGGTCTCTCATTGGTTAAGGGCTTTCCCAGGAGGCTAGGCTGGCTGACCAGCAA
GCTCTAGGGAATCTGCCAGGTTTTGCCTCCAGACCTTGAGTATAGTGTATACCAGAGCTTCTGGCTTTTCTGCTTAGGGT
CTGGGGATTGAACTATCAAGCCCTTGTGGTTACGTGGCAAGCATTTTTATCAACTGAGCTATCTCTCTAGCTCCGAGGTT
GCTATTTTCTGCGAGTATAGTAACCAGGTTTCACATTCTACAGGCCTAGTATAGCATAGGTGCTTAAGGGAAGGGTGTA
CTTGGGGTCACCAGATAGAAATTCTCAGTAACTGCCCTTCACAGGCTGGGCTGGCTATCCCTACTCTAACGTGGCAGAC
ATCCTTAGCACTAGTTCTCAGCAGCAGTGTTACTGGGAAGCCAGGGGCAGCAAGCACAGGCCTTGCTCCACCACCCACT
GGAGAGCCTGCCTAGCCTCAGAGCCTACTCCAGGAGGAAGGAATGAGCCACTGTTGCTCTTCAGGGCTGTCTGGCTTTC
TGTTGGTGCCATCTAGTGGTAAGTACGATGAGGCTCTCAACAGGTCTGCAGTAGACCTTCCAGGGTTTCCTGTATCACA
CCTACTGCCATCTGCCAATCCAACCATCTGCTGTGTCGTACTTCACATGCGCTCTTAAGCCTTATTCATAAAGACCCAAG
GACCCCATCCTCATACACGAGGCAAGAGGAACCTCCAAGTCCTGGTTTCTTCTCCTTCCTCTTGGGCCTGAGAGTATCC
ACAGGTTCAGATACCAGACATCACTGTGGGAAGATGGCCCTTCTGTAGGATGTTAAAGCCAAGGTTGGTGGAACAGGC
TTCTGTCTGGTCCAAGACAGCCCAGGAACAGGGAAGCTAATGAGGGCTCCTCTGCTATCCCTGGGGCCCATTGTGAGCA
ATCTGAGCCTCTCAGGAATGACCCAGCTCCTCGGTCCTCTATAGACTAGCAAGAAGGCTCAGTGTGGCTCAAGCCTGTC
TGTCAGTTTAAGTATTGAAGGTAGGACAGTGGATAGAATCACGGAGTTAGTTCTGCTTCTGCTTCCAGCATGAGTGTTG
GGTGAGCCTGGACAAGCCCTTGTGGACCTGGGAAGGCCCACGTAGCCTGAGCTTTATCCCTGGATGGGGAGTGCACTG
TAAGGATCTCTGATGCTTCCAGACTGGGTTTGTATTAAAATGAAGATTCCTGGGTTTCTTATGTCAAGATCTCTGGATTA
AGACACTACAAGGCAAGCAACACCTTCTTCTCTTCCTATTATGCCTTGAAACTGGGCCTCTGTATCCCAGACTGGCTTTG
AACTTGATGTGTCGGTGAAGAGATCCCCAGATACCTGATCCTTCTGCCTCCATCTCCCAAGCGATGCAATCAGAGGCTG
TACTGCCTGGCTCTGTTATTTTGGATTCTCCATTAGCACACCCTGCATGTGGGTACTGGGTAGCTGCTCTTTCATCCTCA
AGAATCAGGAGGAAAAAAAAAAAATGTGTGTACTAGCAAATAAGAGGAATGGATATTTATGGGGTCCTGAAAGGCAG
AGGAACCTCTATATTCCAGTATATATATTTCATTTGCCTCCCCACCCCCACCCCACCCCCACCCCACCCCCACCCCCCAT
CTACGGACCCCAGTGTAGCAGCAGAAGAAAGGGAAGAACTATGCAAGCTGCCCGCACTCACTCCTTAGCCAGGTTCTT
TCATTGTTTAAAGAGGGGTTGGGACAGCCAGGGCTGGGGGTGGGGGCTTGCTGCCCTAGGAGGTATTTTCAGAGTCTCC
CGCCCTCCAGAGTTTCCAAGGACAAAACAGAACCCTGTCTAGTATTTGACCAAATATGGTGGTATCTCCCGAGGAACTC
GCGCCCCAGCCAGCTCCTCAGTTATGCTGTGGAAACCTGCCCCACACAGATTAATCTTGTGACATTCAGGAGCCTCTCA
CCCCGCTCTCCTCCCCTCTCTGGTTCTTGCAAATGGCAAGACTGACCCTCAGCAAGACAAGGCTGAGGAACTTGACCCG
CTTACTAACCCCCTTTGCCTCCAACGCCATTCCTGCCTCCCAGAGAGTGGACTCGTGGCTTGCTCACATTCTGACAATCA



   

GTTGGTTGTTCACTCAATGTTACTGGCCTTAGCCAGAGAGGACAGTCAGTTTAGCTTTTGGGGACCCATGAACCCAGGG
GTCCCCTGGCCTCATGAAGCTGTGGCCTGATTTAAGGTTTCATGCAGCCTCTTCTCCAGAAGGCTGGGTTTGAGGGGTA
CATGGGAGAGGTGTTAAGACATCTAAGCCCTAATACTAAGACAGCTGTTGTTTATAATTAAAAAAAATAATTATCACAG
CATTGTTTTATAATAAACAGTAAAGTGCTTATTGAATGCTTACTCTGTGCGGAGCATTGCCAGCTCTGACATGGCTCGTT
TCTTTGTGCTTCGAAGTAATATCTAGAGATGTGGAAACAGACTTAGACTTTAAGTAGGAGTTGGCGCGGGGTCACTCTT
CTCAGGGTGTAACTCCCATTGTACAGAGAATAATACTGAGGCTGAGAGAAGGAAGGTCATAAGTAGTCAGTCCTACAG
GGGGTGGAGATCTCTCGTGGAAGGTAGCAAGTGGTACTCCATGAGGGCTGTAACGGTTGGCTAGGAAGTTTGTCGGCA
TCTGCACCTCTGGCCTGGGTGGAGCACACAGACTCAGAGACATGCTCATAGAGGGCTAGAACGGTGCAGAAAATATCC
CAGCACAAACAGTGTGGGATGGTGTGTTGAGTTCTGGATAGGAACCAGGCCCAAAGCCCAGCCCCGACACTGCTAATT
CACTGTGGAATACTGGGAAAATCTCCATCTTATTCAGGTCTCAGTTTCCCTGCCTGTGACCTAGAGGGTAGGCAGCCAA
GCTCACCTGAGGCTGGTTGGGTGGCTGGAGTTGTTTCTCCGGGAGATAGTGTTCCCTGGTGCTGGGCCAACCTGGTCTC
AGTACATTTTTCTCTCCTGACCAACCAGCAGCCTATCCCTCCTCCACCCTCACCCCCTTGCCATCCCCAAAGCAAACGAA
GCTGATTGTCTCAACTGGCGCTGTGGGTGCTGGCTGGTCAGCCAGCCGCAGGCCACAGGCAGAGGTGCCATCAGCCAG
GGCCCCACCAGACACACAGGGCATTGTCCTTTGGTCAACAGCCCCTGGGCACCTCAGCCTGGCTCCTGGCCTGCCCCCA
CACACCCCTCACCGCCTGCCACTGTGCTAAGGCACAGCCAGCTGGGGGCCCAAGACTCCCAGCTGACAGTGAGCCCAC
CCACCCACACCCCCCCAGCAGCCCCCTGTGGAGCTATAATTGCCTCAGTCCATCCTGTTGCTGCCATTCTCTCTCTACGG
CATCTGGGGTTCCTGGCGGGTGGCAGCTGCGGGCCTGCCGCCTGACTTGGTGGGATGGACTGGCCGCACAGCCTGGTA
CGTGGTGCTCCCCTACCCCACCTCCACCTTCTCTGTAAGTGTTTCTTTCCCATTGATTAATGGCTGCCTGTGTTTGGCTTG
GAATCTGCAGGGACCAGTTCTGTCCTCTCCTCCAGGCCCAGAGAGAAACAGAGGCTGGTCTCAGCCTGCCGTCATGGCC
CAAGGCTGGACACAGTCTGGCCACACTGAACCCCTTTCAAACAAGCAACTGGGGAGATCCGGACAGAGTCAGGCACTA
GGGGTTTTTCCAGGCCTGGCTTCTGGGATCTGGGCAGAATGCATGATCTTAGGCAAGTTGTCCTGTCTTTGTTTCCCATC
TGGAAATTGAGGGTGGGGCTGTTGAGTCTGGTCCATGATTCCCCTGCAAGGTGAGTTGAGGAGTGTGTGGGAAGCGTC
ACTGAGACAGCCTGGAGGGAGGGAAATATTTCTGCAGCAGAATGGAGGACCAAGAGGAAGAATTTAGCAATCTGATTC
ACTGCTGCGCTGGCGTTGACGCCAGCAAGTGGCTCCGCCAAGAGGGGCTAGGCTGGGACTTGTTTCCAAGGATCAGAG
CTTGCTGGGGAGCCTGGATAAGAAACTAGGCCCAGGCCCTGTGGACTGAGAGGTCCAGGGGAGGCATTAAGCCTGGTA
AGACTCTGAAAAGTAGTGAGGAAAATCAACCAGGAATGGGGAAGGGCAGGTTGTCTTTGAAGGAGGGGGAGGGGAAG
GGAGGGAGGAAGGAAGAGGGGAGGAGAAGGAGGAAGAGGAGGAAGAAGAAGAGGGAGGAGGAGGAAGAAGAGGA
AGAAGAGGAGGAGGAGGTAGTGGTGGTGAGTGCGTGATCTGGAAATGGAGTCTCACAGAAACCATGTGCCAGCTTCAT
GCTGCGTTCCTTCTTCTCGCCCACTCTGTTTCAACTCACTTCCTTTCAGCAGAGCCTGTAAGCAGCTCCAAAACTCCTCT
CACTTTCCCACATCCCTGGAAGAGTTCTTGTGCTCATGATTCCTCCTTATTCCATTGGACAAGCCTCTAGAAAAGCTGGC
TGGGCCCAGCCACCTTGCTGACCTAAGCCAAGTGTGAGCCCCAGCCTCCAGCCCCTCCCCCCACTTGTCATTCCTGCTA
CTTTCCCCACCCTGCCCCCCACAGTTAACACCACTGAGTTTCAGGGCAGGTGTGGTGGCGGACGTACTCTGTTCATTCTG
TTTGTGACCCAGGATGTCTGACAGCATGCAGATACAGACACAAGGAATAAAATTGTGTGGAAAGGCGCTCTATGCTCTT
GGGGAGTTGGCGCCATGGGGGTGGGGCTCGGGGCAGCCAAGAGGATACCAAAGTATCACATGTCCAAGTACAGTTGCA
GGCCTGTGAGGGGCACGTGCGTTGTGACAACTCCAAGCTGCTCAGCAGTGTGGCTGAGGCAGTGAACTTGAGCCCACC
GCTGGGCAAGGTGTTTGAAGGGAAAACGGAAGAAGTAGAACTCTGCAGGCAGAGATCTGTGCAAAATCCTGTCTACAG
CAGCAAGGACCGTGCTGAGCACAAGCACAGAGGAGCCAAGAGGGGCACAGGAGATCCCCCAGGGCCTCGGGAAGGAT
GTTAAGGGGGAAGTGATGTGGACAGACACGCTTCTCAATGGTGGTTGCTGCTGGCCTTGGTGCGGTGAGCTGACTAGA
AGCCAGACAGGTTTGGAAAAGTAGGCTTAGCCGGGCGTGGTGGCGCTTGCCTTTAATCCCAGCACTCGGGAGGCAGAG
GCAGGCGGATTTCTGAATTCAAGGCCAGCCTGGTCTACAAAGTGAGCTCCAGGACAGTCAGAGCTATAAAGAGAAACT
CTGTCTCGAAAAACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAGTAGGCTTGAGTGGAGCTGTCCTGGGAAGCAACT
ATGGTCTATAGATGGAGTGACTAGGGTGCATTGGGGGGTTTTCAAGAGATTCCCTATTTTAGGACTTCAAGATAGCTGC
CGTGGGGGTGTGTGGTGTGACCAGTGCCCAACACAAAGCAGGTGTCCATACCCAAGGTGGCCATGGAAAGACTTCTCA
CCTCCCTCACCTAACCTATGCTTTGGCCCAGAGATGCTTGGCTCTGGCCTTTGACCAGTAGTCTTCCTCCCCAGCTCTTC
CTCCTGGCCATCTCCATCTTCCTGGCGCCAAGCCACCCCCGGAACACCAAAGGCAAAAGAAAAGGGCAAGGGAGGCCC
AGTCCCTTGGCCCCTGGGCCTCATCAGGTGCCGCTGGACCTGGTGTCTCGAGTAAAGCCCTACGCTCGAATGGAAGAGT
ATGAGCGGAACCTTGGGGAGATGGTGGCCCAGCTGAGGAACAGCTCCGAGCCAGCCAAGAAGAAATGTGAAGTCAAT
CTACAGCTGTGGTTGTCCAACAAGAGGAGCCTGTCCCCATGGGGCTACAGGTAGGTGGGCTGGGCACAGCAGGCCACT
TTCCCCACTCTCCCAGACACTGTGTTCAAGACCTTGGATTCGGATAAGTTTTAACCCCTTGTCTGCCCCTTACCAACCGT
AAGGCGTTGGGTTGGTTGATTAGTTCTGCTGAGCCTCAGTTTCCCCAGCTGCCAATGGAAGCTTTGTCAGTACAAACTTT
GTAAGCTATTGTAAACAGGTAGCCATACACAACACTGCTTTTTTATCCTCCAGGCGTGCTTCTAAAGGTACTTTGTTCAG
CACTGTGGTTCACACTTGCTGGCCGAGCTCACATCTTTCATGTCAGATGGGTGCCTTCTTAATGTCTGCCTCAGAAACAC
GTCCGCGTTCCTGAGCTCACCCGGTCAAACTCCCTAGGACAGATGCCAGGACCACAGTGTTTTACTTGTCTCTCTTGCTT
ACCGTGCACAGTCCCCGCTTTGATTTAGGACTCTCTGCTGCTCTGGGCTGCAGAAGCAGTGTCTGTGTGTCTGTCACCAC
CTCTTAGGCCAACACGCACGAGGAGCCCAAGATACATGGATTAAAATGGAATAAAGAAATGACTAGTTCACTCACAAA
CTCAGCCCAAAGCGCTCCCAGACATGCTAAGACTCTAGACTAGTACTGTTGGCCAGAATGTCCTTTAATAAAGTCCACT
GTGGTAGGCATGTGACGACTGAACCACGTGGCTAATGAGACTAAAGGACTATAGACTGAAATTTAAGTTGGCATATGT
AGCTGGCGGCTACTGTGTTGAGGGGTGTAGCCCTGGAATGTGACAACAGAGTCAGTAAGGATTCTTCAGGCCACAGCT
TGTTCCTACTTGGCTGTGCCCGTGTGTCAGTCAGCGAGATTGTAAAACTGTAGGCTCATTCAGGATGTTTCCAATTCATT



   

TCCAAGAAGCTCCCAGGCAATGAGAGGTGTCTGAGGCTGTATGTTCCCAGGTCTAATTCTCTTATCTCTTGCTCCTGTTT
AACTGAGGAGGAAGTCGAGACAGAAAAGAACAGTGATTCCGGGACAACCTCCAGAAGGCTCTGTGTCCCGTCCTGTTC
TGTGTTCGTACCCCCATTCCCGCACCTCGAGAATGCCTAAAGTCTAGGTTATAACAAGGGATGTGTATAAAAATACAAT
CCCTAGACTTCACAGCATGGAAGGAGAGAGCTGACTCCCAAACGTTGTCCTCCAGCTGGTTGCAAGGACTCCCCTGACT
CAAACAAACCAACAACAACTTGTTGAGCTGAGGCTGGTATAATCCCAACCTTGGGAAGACTGAGGCAAGAGAATTGCA
AGCAGGAGGATAGCCAGAGATGCAAAACAAGACCAAGACCGGCTCAAAAATGGGAAAGAAAAAAAAAAAAAAGACA
AGAAACAAAAGAAGCCTAAACCAAAGCCTGTTGAATTTCTGAGTCTCAGTTACACAAGAGAACACAGGCCCAGATTTT
CTTGCAATGAATATTCTACACCCATGTGTGCATATTTTATCTCTGTAGATTAATTCCCCACAATATAAAAATAGGGCAGA
GAAGGACGAGGGCTGACTTGGTTTTATTCTGTAGTCCCCATGGTATCTTTCTGGCTGAATGGAGGAATCTGGTTTCACA
GACCCTGACTACCAGCGATTAGCTTCCAGATTTTGGTCTCCTCTTTTCGAAGGAAGAGTTCAATACAACACATCCTGGCT
GTTAGCCCTGACCCTAATCGCGCTGATCCCTTGGGGTTGGCATGGGCAGCGCCCTTTGTTGTTCCTCTTGGCACTTACCC
TGCTCTCTCCCGCCCACCCGCTTCCCGCAGCATCAACCACGACCCCAGCCGCATCCCTGCGGACTTGCCCGAGGCGCGG
TGCCTATGTTTGGGTTGCGTGAATCCCTTCACCATGCAGGAGGACCGTAGCATGGTGAGCGTGCCAGTGTTCAGCCAGG
TGCCGGTGCGCCGCCGCCTCTGTCCTCAACCTCCTCGCCCTGGGCCCTGCCGCCAGCGTGTCGTCATGGAGACCATCGC
TGTGGGTTGCACCTGCATCTTCTGAGCCAACCACCAACCCGGTGGCCTCTGCAACAACCCTCCCTCCCTGCACCCACTG
TGACCCTCAAGGCTGATAAACAGTAAACGCTGTTCTTTGTAAAGGAAGGCATTGATTGGGCTTGTTCCTTTTAGGACGC
GCTAAAATGGTGTCGGGGTTGGAGATCCCTGGGACACAGATTCCAGATCAGCGTGAGTGAGCATTTTCCAGGATGTAG
CTCAGTTGATAAGAGTGTCTGCCCAGCACAAACGAAGACCTGTATAAACCCAATGGAGGCGGTGCACACCTATATGTA
ATCTCTGTGCTCTGATGATGGGTAGATCAGGAAACTCAAGGCCATCCTTGACTATGAATACAGCCTTAGATACAGGAGA
ATCCCTCAGGAAACAAATACTGCTCTCCTTTTTTACATTTAAGATCTGGGTGTGCTTTCTTTGGGCTCCTGAGTCTGTGT
AGCAGCTATGTGTAATAGAAGCCTGGTTGCCTTAAGCCAATATGCTACCCAACTAACTCAAAGTTACTAGGATTTTTAA
GTTAGTAGTTACTCTTAAGAAGAGGCTGGCTCCAGGCTCTGCAGTGACAAACTAGGGATCAGCGTTTCCCGGATTTGGT
GGAGCTGACCCTTGTCAGACTGGAAAGGTTGCCCCCAACCCAGGATTCTTTGCAGAACAGACCTAAACTCCCCTAAAG
AACCTCTGCTTGCCAAAAGAGGCATGAAAATATTCACATACACACACACAAACATATGAATATATATACATATATATAC
ATACATACATATACATATACATATACATATACATATACATATACATATACATATACATATACATATACATATACATATA
CATATACATATACATATACATATACATATACATATATATCCTGGGAAGAGGAACTCTTTTTTTTTTTTTTAATCCAGCCA
CTTATCTGCAGTGCTGGATGTATGTATCTGTGATCCTCAAAATGTCAGTGTGAGTCAGCCACCTGGGAAGCTTGTTCAG
CCAGACACAACTGGCCTAGCACTCAGGATGCTGACTTAGGTGGGCCCTTGAGTGTAGTGACTTCTTTTAATTACTACAT
TATAGGTCTTGGCGGTGGCTTATGCGGCCATCTGTGACCAAACTCTGAGAACCACTGGATCACAGCAAGACATTCTACT
GACCAGCACAGGCAGTATGGAAAGAGTTATCCTAAAGCCCCTACAGTTTTTTTTTTTTTTGCCCCCGTTGATGCTCTTTC
CCCCTTGAAATTGAATCTTACCCCCTGGGCCTTCTAACCCCACAGCAAATCCATAATCAGCTGTCCTGGGCTCTAAAAA
TACCCTGCCCCCCCCCAGAACAGCTGAGGGGCTTGGGCTATTTTCCATGGGCGAGTTAGCATTTTGGAGTTACCCTCTG
GGAAAGGGTCAATAGCCCCCCTGTAGGAATATTTCACTTGGTTGCTTGAGATCCTGCGCATACAGCAGCTTCAATATGC
AGAATTTTAACTGTCTTAATTCATGAAAAGCCCATGGTTAGGTATGTGCCTGTCTGGGCTGGAAAGTAACTTACCTTTTT
TGGTATTGTTGTAGAGTGTATACTGGTTAAAATTACCCTGGGAAGTTTTGGCCTGGGTCCAGACACATGGAAAATACAC
TCCACGTGCCAGCTCATGCCGATCCGTTTAGCAGACACTTCTGCAGGGGCTGCTTGTCTCTAAGGCTCCCACAGAGGCT
CTCTGAGTCTGTGGGGTTGTGGCCTTGTCTGCCTTAATGGGCACTGCCCATCCCTACCCAGCACTCTTAAAGAAACACA
ACATGTAAATAAATGCAGGCTTCGAGGGACCCCTGGCTTTCCTTAGTGCTGTTTCATGACTAGGTGAGGAGAAAGGCAT
TCCTTAACGTTCTATCTCTAAAGGTTGGCCATCTTGGGTCATCTGCTCTAGAAAGTAGAACATTTGTGCAGTTTTATGTT
TTTCTTTCCTCTTTTCCTTCCTTCCTTCCTTTTTTTATTTTTTTCTGAGACAGAATTTTATGTACCCCAGGCTAGCTTCAAA
TTTACTATGTAGCCAAGGATGACCTTGAATTTCTGATCCTCCTGCCTCATCTCCTGAAGGCTGGATTCCCAAGCAGGGAT
GACCGTAACTCAAGGCTTCGTGCATACTAGGAAAGGACTCTACTGACTGAGCTACATTCTTAGCCTGTGTGCAGGGCTT
TAAGTGCTCCTCATGCTGTACTGAGGACTACGGGCCATCTGGGTGGTACCTTTTCTGTTTTACTGGCCAGATTCACAAGC
CTTTCTGGGCCTGGGGAGGGATTGCTGGTCCTGGCCTGAGAAGGCTAAGTTGGGCCCTGGGACTAGCTCTCAGCTGGCC
TGTGTGTTCCCCTTTCTGGAATCTGTCCTGAAAGTACGGAGAGCAAGAGTCGAACTTGAAGGCTTGTGCAAGCAGGCCT
GAGGGCATTGGGAGTGGCTCTGGATTGGAGCTGTTTAGGCTCCCATTCAGGCAAAGGACTCTGAAGAGTGCAGCCAGC
TCAACCTTAGCCTAAAGCCCCAGCCCAGCCCAGGACCTGCTCTGGGGTCTAAGCCACACCCTCCTTAGGGATCTGAAGG
AGGGATGGTTAAGAACAGCGAGTTTTGCATTGTCTTTGGTCTTCTGACATACAATGATAACTTGAGCCATCAGACTAAC
TGAAAGACTCTATCATATGTTTTGACTGATGTCATGGATCTTGGGGGCTGGGTCCACAGCCTTGACATTTGGGTAAGAC
CTCTGCTCCAGGAATTATATTATTAGAACCTGTTATTCTAAGAAAATCAGTTTATTCTGTTGTCCCATTATTAGACAAGT
CAGCACTTGACCCTTCCCTGGCATAGGTGGCAGGGCCAGTCTATAAGGTCTATGTTAGGAATTTGGCTCAGCGGCTGTG
GAAGAGCTCCCCTGGGGTGGGGGGAGGCTGTTGACAGCAGTCTTTGGTTGTGGGAGAAGAATCTGGGATTTGCTTTGTG
CTCTGCCTGTGGCCGAAAGTCGTTTTAACCATTTTGTCTTTATTGTTCAGTTTTCATTTGTTTTTCTTCTACTTCGACCAAG
TTTGTCTTCCTGGTGTGCCAGTCTTACGGCTTCTGTTACACCTGCCACACGCAGATCATGTGTGTCCTAAAGACCATCTC
TTCCTGCCATTGCTATTGCCTGATGGAGCAGGAGCCTACGCTCCGGTGTGAACCTCACTGCACGGCAAGGGCTTCTCCT
CTGTGCTGAACTTAATTAAGGTGAGGCCCCGGATCCGGGGTGTGCTTTAAAACTGAAGCCGAGACCTCAGACAAGTTA
CGTTCTTCCTTATGTGGGCTCTCGTCTTCCCTGCAGAAGGAAGCAGCCAGGCGACTCTCAGGACTATCTGTTGGGCAAG
AGTGTGCTAGAACCCTCAGGTGGCAATGTTTCCTGTGTGCACCCAAGCACCTCCCCTAAACCCTAGCTTAACAAGTCTG
AGTAGGGTGTGTGTGTGTGTGTGTGTGTGTGTCTATTTGCTTCTGTGTGTCCGTGTGGGTGGGCAGAGCCCATACTGGCT



   

CTACTACTTCCTGTGCTCCCTCTGTAGAAAGGCCCAGATCCAAAGGAATGAAGACAAGTTCCACTCCGTTGTTAAAAAG
GAATTTTGGGGGTGGGGTGGGGGGAGTAGTGGTGCTGAGACCTGAACCAGGGGTTTCACACATGCCAAACATATGCCC
TCTAGTGAACTATGCCCGTACTCAATGCTAATTTTTTTTTAATTTATTTAATGGCCCGGGGAGCCAACGCTAAGGCCTCT
CAAATGCTAGGCCAGCACTCTCCTACTGAAGTGTATCTCCAGCTCCAACCTACTGATCTTTATAGGTTACAGAAGAAGC
AAAGCATAATTCTCTCTCTTAAGCTAGGGCCAGATTAAGCTCTGAAGAACTCTGTCCCATGCCTCCTTTTGAGGGTGAG
GTAGGCCCACTCTCTGAGGACTTGTCTCCGTTGCAAGACAGATCTATCACATGACTCCTGTGCGCTGGCCGATACCTCC
AGGGGTGGTCAGAAGCATCTCTTCTCCCGAAAGCCCAGCGTGGCTCCATTCATCATGATTGACAAGCAGCCCAGAGCTC
TACTGAAGGCAGTGGCGGGGGTAAACATCTCTCCCTCAGATCGGAAGTGTGGAGATGGTCTCTAAGGAAGTTCTGAGC
TTGAACCCTCTCCAAACAGCCTATCCAAATGCTTATTTTCTGACCTTGCCTTTCTGTTTTTAAGTATCTGGTTGTAAATGT
TTTACTTGCAAGGCTGTGCAATTTTGAGAAGACGAGAATGGAAGACAGGAACGAAAGAAATAAACTAGTTCTCTGCTC
TATACCCCTTCTCAGTCATCTTGGCTCCATGTGAAAAAAAAAAAAAAAAAAAAGAATAAGTCAGAAGTAGCTTGGAGG
ATGAATTTATATTTCTTCTTGAAAAACAGTAACCAACAAACAAACAAAACAAAACAACCCCCCAAAACAACAAACGAC
CAACCCCCCAAAACAAAAACAATAAAATAAACACACGATCCCAAAACCAAACCAACCAAACAAAAAACCTCAAAACC
CAACACCACAAAAAACAAACAAAAACAAACAAACAAAAAACAAAAACAGCCAAAACACTGACTTGAATTTCCTTCCC
TTTTCTTAATCGCTCCTTAAAAAAAAAAAAAAAAAAGGCAGCCTCTAAGAGGATCCTTAGATAAGCAGACAGCAGATC
GCCCGGGCCCACATGGGGGACCCTGTTCAATCCATGAGAGCAGAGAAAGCCACAGAGCCCATGGGTGTGGCCTCGTCA
GTCCTGCGCGGCTGGAGTGCGCTCCATCTCAGTTATCTTCAGTGTGGCGCAGAGTCCCTGGGCTCTCCTGGGAGCCCTC
ACAGTTCAGTCTTGACCTTATGGATTAGGTCCTTCTGGTCAATCTTATCCAGGTCCTGGTACCAGCGGTTATAAGCCAAC
AGAGCCACATTCTTAGCAGCTACAGCCGTCACCTCCACGGAGCTGGCCGCCCACTCCAAGGCATTGAGGTAGAAGAGC
TGATCGTGCAGGGCGAACCTCGGGAGGGTGCGGCGGGAGCCGTAGAGGGGGTGGGCCTGCCACTCCGCCGTCTGGACT
GAGTAATAGGAACGGAAGAGGGTCTTCAGCTCCGTGCGGAAGAGGGGCTTCGGGGACTGCACTCGCCACACGGCGGC
CTCCTGGGGTTGCTTCCGCCGGAAGCTGGCCGAGATGTTGACGGGACAGATGTTGTCCAGAGTGCAGAAGAAGCTCGG
GAAGTCCGTGGTGAGGATGTTGGCGAAGGGGAAAAGCTTAGGGTCCGGGAAACCGAAGTAGGAAGAGTTGAGGTAGC
CATGGACCAGGGAGACCACGGTGGGCTGGAAGGAGCCCTGAATGTCCTCAATGGGCGGAGTAAAGCCTTCAAAGGTG
ATGTTGTTGTTGCTGCTGTTGTCCAGGTGCAGGGGCGTGGCGATGACCACGATGTCGTAGAAGTCAGAGCTGTTGCCCT
TGTCACTCTCGTACGCCACTTGGTACAGGGCTTTCCCTTCTAGCAGGAAAGAACATAGCGTTCATTTTGATACCCACCAT
CCTTCCCTGTGGGGCCTAGCCCTGGGGGTGCAGGGAGAGTCTGGGGTCAGGAGCAGCTGGGCGGTCACATTGATGCAG
CTGCTGGGCAAGCACTGATCCGGCTGTTAGAAAGGCCGGGGGCCCTTCCGCTGGTTCTGCTGCTGACTGGCTGAGGTAG
GGATGTCACTCAAATTCTCAGTGCTCACAGGAGTCGCAGTGGAGACTCAAGTCTCTGTGAACCACGACAGTGCCCTCTA
GTGTTGGTAGGCCTCCCACTGATTTTTCTGAAAAAAATACTTCCTACACCGACCACTAGGTGGAGGTACAGAAGAGAAA
GGATAATGGGACTTCTGCACCATTCACTTACCTGTACTGTGCAGGGTCACAGAGGTCACCGTGGCGTGGATCACGGTGG
CCTTGGCGAGCTTCAGCAAACCAGAACAAACCAGCTTGTTGCCCCCTTCCACGGACCACAGGTTGCCCTGAGCCCCAGC
TAGGGACATGGCTCCTGGGAGAGAGAAGAAAGATCTTGGGCCTTCATCCCAGGACAAGACTCCTCCTACCCATGGGTG
TTGATTTCAAACATTAAATACAACGTGATTTTTAAACTTAAAAACATTAAGAAAGGGGACTGGAGAGATGGCTCAGCG
GTTAAGAGCACTGACTGTTCTTCCAGAGGTCCTGAGTTCAAATCCCTGCAACCACATGGAGACTCAACTATCTGTAATG
GGGTTTGATGCCCTCTTCTGGTGTGTCTGAAGCCAGCTGCAGTGTGCTCATATACATTAAATAAATAAATCTCTTAAAA
AAAAAAAGGGCTGGGCGTGGTGGTGCACACCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGCGGAGTTCTGAGTTC
AAGGTCAGCCTGGTCTACAGAGTTCCAGTACAGCCAGGGCTACAGAGAAGCCCTGTCTCGAAAAAACCAACACCACCC
CAAAAAGGGGGGGCCTGGAGAGATGGCTCAGCGGATAAGAACACTGACTGCTCTACCAGAGGTCCTGAGTTCAATTCC
CAGCAACCACATGATGGCTCACAACCATCTGCAATGGGGTTTGATACCCTTTTCTGGTGTGTCTGAAGAGAGCAATGGT
GTACTCACATACATTAAATCAATCAATCAATCAATCAATCAATCAATCTTTAAAAACATAAAGAAAGAAGGAAAGAAA
GAAGGCCATGGTAGTAAGCCACAGGGTCTTCATGGGACCCAGCTTGTTCTAAGTATATGGACAGGAAGGACAAGCAGG
CTGAAGGTTGCAAACTTACCAGCAAAGGCGGGCATTGATGCCGACTGGCCATAGCTGGCCCGTAGGACCGCAGAGACG
ACATCATCAATAAAGCGCTGTGTGACGCCCACCTGGAGCAGGGACTCGGCCACGGACCGCTGGGTCATGTTGACAAAG
GTGGCTTCCCCCAGTGAGTAGAGTAGCTCTTCTACCCCCGAGAAGGCATAGCCGTGAGCCTGGTACTTGTAGATCCTAG
GAGAAGCGAGTGACTGGAATCTTGTGCAGACAGGCTTTCAGGGTGACCACCCAGAGGAGGTCCCCCTGCGGGCCTGCC
ATTCCCCAGGTGCTGGTGATGTCTCTGAACACGAGTGGATTTGATTTTCCTAGCTTCAGATCTGCTCTGGCTTCAAGGAA
CGAGCTGGGTTGATGGCAACAGCCTGATACCACTACTGTCCTTCCCTCTGGCTTGGCCTGTCGGGGATCTCACTGGCTC
AGAGCTCCTGTCTTATCCCCCCTCCATTCATTTCGGCCTCCGAACTAGCACAGATGGGAACCACCTGCTGATACAATTCT
GGACTAGCTTGCCTTTGAATGGCTGCCTTTTCTGAGCCTGGTTTTCAATTGGGCCACTAGATAGGAATGAGGGACCAGA
AGAAGACAGGCAGAACTTGCTTCCGCCATAGGGAACAGTCAGCATGGCAGGGTAACTTAAAACTGACGAGAGAGAAG
AGCATATGGAGGAAAAGAGGGGCCGAGCATGACTGTGTACATGACGGAAGAAATGCAGTCCCAGGACTTGGGAGGGT
GAGACAGGAGGATTGTGAGTTTGAGGCCAGGCTAGATGACACAGTGAGATTCTGTGCCAACCCAAGGCAGAAAGGTG
ACCAAAAAAAAAAAAAAAAGAAAAGAAAAGAAAAAAGCTGGGTGGGGAGGAGAGTTGTGAAATAGTCTTATGGGCA
GGCCATGGCTGTGGCACTCAAGAATTCACCACAACTGTGGTTGGCTGCATAGAGCACGCAGAAGATAGAGCCCTATAA
AACTTCAGTCACAGATTGGGGGGAGCTCACGGGGCCCCAGCCCATCCTAGGAAGCTAAAAGCAAGCCAGAGCTGCTGG
AGAAGAGGAAGCCACTGTGGTCACCAGAGAGTGACCCATACTCTAGAGGACAGTTCCACACCAATGCCCCTGTGTGCA
GCCCTGCTTAAAACCCAGGGGATGGCAAAACAAACACAAAAACAAGGCAGAAGACAGAAGAGTGAGATGAGGTCTTG
GTGGGAGTGGAAGAGAGGTGAGTAAGAAAGGGAGGAGGGAAGAGGAGGAGGGAGGAGGGAAGAGGAAGGAAGA 



   

Selection Cassette: IRES/Bgal/MC1neo 
GGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAG
AGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGT
CTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA
TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGC
TTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGG
CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGA
AAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATC
TGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGG
GACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG
CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGC
GGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGT
TACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGG
GTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA
CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG
AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGAT
CAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCC
ATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA
CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAA
ATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTC
GGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTC
ACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACA
ACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT
GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGC
GATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGA
ATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAA
GGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCG
GCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC
ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTT
CGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTT
GGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG
AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCG
TCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGA
TGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCAC
AGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGC
GGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATC
GAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC
TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAG
ATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAA
AACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGC
GCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA
TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA
GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACA
TCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGC
CGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTA
AGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATG
GGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGC
CGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTT
TTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGT
CTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACG
CGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTC
TCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG



   

GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG
GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA
TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA
GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC
ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC
GGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
GATCCTTCTGCCTCCATCTCCCAAGCGATGCAATCAGAGGCTGTACTGCCTGGCTCTGTTATTTTGGATTCTCCATTAGC
ACACCCTGCATGTGGGTACTGGGTAGCTGCTCTTTCATCCTCAAGAATCAGGAGGAAAAAAAAAAAATGTGTGTACTA
GCAAATAAGAGGAATGGATATTTATGGGGTCCTGAAAGGCAGAGGAACCTCTATATTCCAGTATATATATTTCATTTGC
CTCCCCACCCCCACCCCACCCCCACCCCACCCCCACCCCCCATCTACGGACCCCAGTGTAGCAGCAGAAGAAAGGGAA
GAACTATGCAAGCTGCCCGCACTCACTCCTTAGCCAGGTTCTTTCATTGTTTAAAGAGGGGTTGGGACAGCCAGGGCTG
GGGGTGGGGGCTTGCTGCCCTAGGAGGTATTTTCAGAGTCTCCCGCCCTCCAGAGTTTCCAAGGACAAAACAGAACCCT
GTCTAGTATTTGACCAAATATGGTGGTATCTCCCGAGGAACTCGCGCCCCAGCCAGCTCCTCAGTTATGCTGTGGAAAC
CTGCCCCACACAGATTAATCTTGTGACATTCAGGAGCCTCTCACCCCGCTCTCCTCCCCTCTCTGGTTCTTGCAAATGGC
AAGACTGACCCTCAGCAAGACAAGGCTGAGGAACTTGACCCGCTTACTAACCCCCTTTGCCTCCAACGCCATTCCTGCC
TCCCAGAGAGTGGACTCGTGGCTTGCTCACATTCTGACAATCAGTTGGTTGTTCACTCAATGTTACTGGCCTTAGCCAGA
GAGGACAGTCAGTTTAGCTTTTGGGGACCCATGAACCCAGGGGTCCCCTGGCCTCATGAAGCTGTGGCCTGATTTAAGG
TTTCATGCAGCCTCTTCTCCAGAAGGCTGGGTTTGAGGGGTACATGGGAGAGGTGTTAAGACATCTAAGCCCTAATACT
AAGACAGCTGTTGTTTATAATTAAAAAAAATAATTATCACAGCATTGTTTTATAATAAACAGTAAAGTGCTTATTGAAT
GCTTACTCTGTGCGGAGCATTGCCAGCTCTGACATGGCTCGTTTCTTTGTGCTTCGAAGTAATATCTAGAGATGTGGAAA
CAGACTTAGACTTTAAGTAGGAGTTGGCGCGGGGTCACTCTTCTCAGGGTGTAACTCCCATTGTACAGAGAATAATACT
GAGGCTGAGAGAAGGAAGGTCATAAGTAGTCAGTCCTACAGGGGGTGGAGATCTCTCGTGGAAGGTAGCAAGTGGTA
CTCCATGAGGGCTGTAACGGTTGGCTAGGAAGTTTGTCGGCATCTGCACCTCTGGCCTGGGTGGAGCACACAGACTCAG
AGACATGCTCATAGAGGGCTAGAACGGTGCAGAAAATATCCCAGCACAAACAGTGTGGGATGGTGTGTTGAGTTCTGG
ATAGGAACCAGGCCCAAAGCCCAGCCCCGACACTGCTAATTCACTGTGGAATACTGGGAAAATCTCCATCTTATTCAG
GTCTCAGTTTCCCTGCCTGTGACCTAGAGGGTAGGCAGCCAAGCTCACCTGAGGCTGGTTGGGTGGCTGGAGTTGTTTC
TCCGGGAGATAGTGTTCCCTGGTGCTGGGCCAACCTGGTCTCAGTACATTTTTCTCTCCTGACCAACCAGCAGCCTATCC
CTCCTCCACCCTCACCCCCTTGCCATCCCCAAAGCAAACGAAGCTGATTGTCTCAACTGGCGCTGTGGGTGCTGGCTGG
TCAGCCAGCCGCAGGCCACAGGCAGAGGTGCCATCAGCCAGGGCCCCACCAGACACACAGGGCATTGTCCTTTGGTCA
ACAGCCCCTGGGCACCTCAGCCTGGCTCCTGGCCTGCCCCCACACACCCCTCACCGCCTGCCACTGTGCTAAGGCACAG
CCAGCTGGGGGCCCAAGACTCCCAGCTGACAGTGAGCCCACCCACCCACACCCCCCCAGCAGCCCCCTGTGGAGCTAT
AATTGCCTCAGTCCATCCTGTTGCTGCCATTCTCTCTCTACGGCATCTGGGGTTCCTGGCGGGTGGCAGCTGCGGGCCTG
CCGCCTGACTTGGTGGGATGGACTGGCCGCACAGCCTGGTACGTGGTGCTCCCCTACCCCACCTCCACCTTCTCTGTAA
GTGTTTCTTTCCCATTGATTAATGGCTGCCTGTGTTTGGCTTGGAATCTGCAGGGACCAGTTCTGTCCTCTCCTCCAGGC
CCAGAGAGAAACAGAGGCTGGTCTCAGCCTGCCGTCATGGCCCAAGGCTGGACACAGTCTGGCCACACTGAACCCCTT
TCAAACAAGCAACTGGGGAGATCCGGACAGAGTCAGGCACTAGGGGTTTTTCCAGGCCTGGCTTCTGGGATCTGGGCA
GAATGCATGATCTTAGGCAAGTTGTCCTGTCTTTGTTTCCCATCTGGAAATTGAGGGTGGGGCTGTTGAGTCTGGTCCAT
GATTCCCCTGCAAGGTGAGTTGAGGAGTGTGTGGGAAGCGTCACTGAGACAGCCTGGAGGGAGGGAAATATTTCTGCA
GCAGAATGGAGGACCAAGAGGAAGAATTTAGCAATCTGATTCACTGCTGCGCTGGCGTTGACGCCAGCAAGTGGCTCC
GCCAAGAGGGGCTAGGCTGGGACTTGTTTCCAAGGATCAGAGCTTGCTGGGGAGCCTGGATAAGAAACTAGGCCCAGG
CCCTGTGGACTGAGAGGTCCAGGGGAGGCATTAAGCCTGGTAAGACTCTGAAAAGTAGTGAGGAAAATCAACCAGGA
ATGGGGAAGGGCAGGTTGTCTTTGAAGGAGGGGGAGGGGAAGGGAGGGAGGAAGGAAGAGGGGAGGAGAAGGAGGA
AGAGGAGGAAGAAGAAGAGGGAGGAGGAGGAAGAAGAGGAAGAAGAGGAGGAGGAGGTAGTGGTGGTGAGTGCGT
GATCTGGAAATGGAGTCTCACAGAAACCATGTGCCAGCTTCATGCTGCGTTCCTTCTTCTCGCCCACTCTGTTTCAACTC
ACTTCCTTTCAGCAGAGCCTGTAAGCAGCTCCAAAACTCCTCTCACTTTCCCACATCCCTGGAAGAGTTCTTGTGCTCAT
GATTCCTCCTTATTCCATTGGACAAGCCTCTAGAAAAGCTGGCTGGGCCCAGCCACCTTGCTGACCTAAGCCAAGTGTG
AGCCCCAGCCTCCAGCCCCTCCCCCCACTTGTCATTCCTGCTACTTTCCCCACCCTGCCCCCCACAGTTAACACCACTGA
GTTTCAGGGCAGGTGTGGTGGCGGACGTACTCTGTTCATTCTGTTTGTGACCCAGGATGTCTGACAGCATGCAGATACA
GACACAAGGAATAAAATTGTGTGGAAAGGCGCTCTATGCTCTTGGGGAGTTGGCGCCATGGGGGTGGGGCTCGGGGCA
GCCAAGAGGATACCAAAGTATCACATGTCCAAGTACAGTTGCAGGCCTGTGAGGGGCACGTGCGTTGTGACAACTCCA
AGCTGCTCAGCAGTGTGGCTGAGGCAGTGAACTTGAGCCCACCGCTGGGCAAGGTGTTTGAAGGGAAAACGGAAGAA
GTAGAACTCTGCAGGCAGAGATCTGTGCAAAATCCTGTCTACAGCAGCAAGGACCGTGCTGAGCACAAGCACAGAGGA
GCCAAGAGGGGCACAGGAGATCCCCCAGGGCCTCGGGAAGGATGTTAAGGGGGAAGTGATGTGGACAGACACGCTTC



   

TCAATGGTGGTTGCTGCTGGCCTTGGTGCGGTGAGCTGACTAGAAGCCAGACAGGTTTGGAAAAGTAGGCTTAGCCGG
GCGTGGTGGCGCTTGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGCGGATTTCTGAATTCAAGGCCAGCCTGGTC
TACAAAGTGAGCTCCAGGACAGTCAGAGCTATAAAGAGAAACTCTGTCTCGAAAAACCAAAAAAAAAAAAAAAAAAA
AAAAAAAAAGTAGGCTTGAGTGGAGCTGTCCTGGGAAGCAACTATGGTCTATAGATGGAGTGACTAGGGTGCATTGGG
GGGTTTTCAAGAGATTCCCTATTTTAGGACTTCAAGATAGCTGCCGTGGGGGTGTGTGGTGTGACCAGTGCCCAACACA
AAGCAGGTGTCCATACCCAAGGTGGCCATGGAAAGACTTCTCACCTCCCTCACCTAACCTATGCTTTGGCCCAGAGATG
CTTGGCTCTGGCCTTTGACCAGTAGTCTTCCTCCCCAGCTCTTCCTCCTGGCCATCTCCATCTTCCTGGCGCCAAGCCAC
CCCCGGAACACCAAAGGCAAAAGAAAAGGGCAAGGGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCG
GATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGG
CCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGA
GGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCT
GTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAG
CGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAA
CCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGA
AGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAG
GTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAA
CCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACA
TCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGC
GAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT
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
ATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGCACCTGCATCTTCTGAGC
CAACCACCAACCCGGTGGCCTCTGCAACAACCCTCCCTCCCTGCACCCACTGTGACCCTCAAGGCTGATAAACAGTAAA
CGCTGTTCTTTGTAAAGGAAGGCATTGATTGGGCTTGTTCCTTTTAGGACGCGCTAAAATGGTGTCGGGGTTGGAGATC
CCTGGGACACAGATTCCAGATCAGCGTGAGTGAGCATTTTCCAGGATGTAGCTCAGTTGATAAGAGTGTCTGCCCAGCA
CAAACGAAGACCTGTATAAACCCAATGGAGGCGGTGCACACCTATATGTAATCTCTGTGCTCTGATGATGGGTAGATCA
GGAAACTCAAGGCCATCCTTGACTATGAATACAGCCTTAGATACAGGAGAATCCCTCAGGAAACAAATACTGCTCTCCT
TTTTTACATTTAAGATCTGGGTGTGCTTTCTTTGGGCTCCTGAGTCTGTGTAGCAGCTATGTGTAATAGAAGCCTGGTTG
CCTTAAGCCAATATGCTACCCAACTAACTCAAAGTTACTAGGATTTTTAAGTTAGTAGTTACTCTTAAGAAGAGGCTGG
CTCCAGGCTCTGCAGTGACAAACTAGGGATCAGCGTTTCCCGGATTTGGTGGAGCTGACCCTTGTCAGACTGGAAAGGT
TGCCCCCAACCCAGGATTCTTTGCAGAACAGACCTAAACTCCCCTAAAGAACCTCTGCTTGCCAAAAGAGGCATGAAA
ATATTCACATACACACACACAAACATATGAATATATATACATATATATACATACATACATATACATATACATATACATA
TACATATACATATACATATACATATACATATACATATACATATACATATACATATACATATACATATACATATACATAT
ACATATATATCCTGGGAAGAGGAACTCTTTTTTTTTTTTTTAATCCAGCCACTTATCTGCAGTGCTGGATGTATGTATCT
GTGATCCTCAAAATGTCAGTGTGAGTCAGCCACCTGGGAAGCTTGTTCAGCCAGACACAACTGGCCTAGCACTCAGGAT
GCTGACTTAGGTGGGCCCTTGAGTGTAGTGACTTCTTTTAATTACTACATTATAGGTCTTGGCGGTGGCTTATGCGGCCA
TCTGTGACCAAACTCTGAGAACCACTGGATCACAGCAAGACATTCTACTGACCAGCACAGGCAGTATGGAAAGAGTTA
TCCTAAAGCCCCTACAGTTTTTTTTTTTTTTGCCCCCGTTGATGCTCTTTCCCCCTTGAAATTGAATCTTACCCCCTGGGC
CTTCTAACCCCACAGCAAATCCATAATCAGCTGTCCTGGGCTCTAAAAATACCCTGCCCCCCCCCAGAACAGCTGAGGG
GCTTGGGCTATTTTCCATGGGCGAGTTAGCATTTTGGAGTTACCCTCTGGGAAAGGGTCAATAGCCCCCCTGTAGGAAT
ATTTCACTTGGTTGCTTGAGATCCTGCGCATACAGCAGCTTCAATATGCAGAATTTTAACTGTCTTAATTCATGAAAAGC
CCATGGTTAGGTATGTGCCTGTCTGGGCTGGAAAGTAACTTACCTTTTTTGGTATTGTTGTAGAGTGTATACTGGTTAAA
ATTACCCTGGGAAGTTTTGGCCTGGGTCCAGACACATGGAAAATACACTCCACGTGCCAGCTCATGCCGATCCGTTTAG
CAGACACTTCTGCAGGGGCTGCTTGTCTCTAAGGCTCCCACAGAGGCTCTCTGAGTCTGTGGGGTTGTGGCCTTGTCTGC
CTTAATGGGCACTGCCCATCCCTACCCAGCACTCTTAAAGAAACACAACATGTAAATAAATGCAGGCTTCGAGGGACC
CCTGGCTTTCCTTAGTGCTGTTTCATGACTAGGTGAGGAGAAAGGCATTCCTTAACGTTCTATCTCTAAAGGTTGGCCAT
CTTGGGTCATCTGCTCTAGAAAGTAGAACATTTGTGCAGTTTTATGTTTTTCTTTCCTCTTTTCCTTCCTTCCTTCCTTTTT
TTATTTTTTTCTGAGACAGAATTTTATGTACCCCAGGCTAGCTTCAAATTTACTATGTAGCCAAGGATGACCTTGAATTT
CTGATCCTCCTGCCTCATCTCCTGAAGGCTGGATTCCCAAGCAGGGATGACCGTAACTCAAGGCTTCGTGCATACTAGG
AAAGGACTCTACTGACTGAGCTACATTCTTAGCCTGTGTGCAGGGCTTTAAGTGCTCCTCATGCTGTACTGAGGACTAC
GGGCCATCTGGGTGGTACCTTTTCTGTTTTACTGGCCAGATTCACAAGCCTTTCTGGGCCTGGGGAGGGATTGCTGGTCC
TGGCCTGAGAAGGCTAAGTTGGGCCCTGGGACTAGCTCTCAGCTGGCCTGTGTGTTCCCCTTTCTGGAATCTGTCCTGA
AAGTACGGAGAGCAAGAGTCGAACTTGAAGGCTTGTGCAAGCAGGCCTGAGGGCATTGGGAGTGGCTCTGGATTGGAG
CTGTTTAGGCTCCCATTCAGGCAAAGGACTCTGAAGAGTGCAGCCAGCTCAACCTTAGCCTAAAGCCCCAGCCCAGCCC
AGGACCTGCTCTGGGGTCTAAGCCACACCCTCCTTAGGGATCTGAAGGAGGGATGGTTAAGAACAGCGAGTTTTGCATT
GTCTTTGGTCTTCTGACATACAATGATAACTTGAGCCATCAGACTAACTGAAAGACTCTATCATATGTTTTGACTGATGT
CATGGATCTTGGGGGCTGGGTCCACAGCCTTGACATTTGGGTAAGACCTCTGCTCCAGGAATTATATTATTAGAACCTG
TTATTCTAAGAAAATCAGTTTATTCTGTTGTCCCATTATTAGACAAGTCAGCACTTGACCCTTCCCTGGCATAGGTGGCA
GGGCCAGTCTATAAGGTCTATGTTAGGAATTTGGCTCAGCGGCTGTGGAAGAGCTCCCCTGGGGTGGGGGGAGGCTGT
TGACAGCAGTCTTTGGTTGTGGGAGAAGAATCTGGGATTTGCTTTGTGCTCTGCCTGTGGCCGAAAGTCGTTTTAACCAT
TTTGTCTTTATTGTTCAGTTTTCATTTGTTTTTCTTCTACTTCGACCAAGTTTGTCTTCCTGGTGTGCCAGTCTTACGGCTT
CTGTTACACCTGCCACACGCAGATC 
 
 


