
GENOTYPING BY PCR PROTOCOL 
MUTANT MOUSE RESOURCE & RESEARCH CENTER: UC DAVIS 
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530-754-MMRRC 

PCR protocol developed by MMRRC at University of California, Davis 

Protocol Name: B6;129S5-Cxcl16tm1Lex/Mmucd MMRRC: 032260-UCD
 

Protocol:   
Reagent/Constituent Volume ( L)
Water 5.6
GoTaq® G2 Colorless Master Mix,2X       7.5
Primer 1.  (stock concentration is 20 M) 0.45
Primer 2.  (stock concentration is 20 M) 0.45 
DNA (example) extracted w/ “Qiagen DNeasy columns or other similar silica based kits” 1.0 
 TOTAL VOLUME 
 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 5:00 1x
2.  Denaturation  94 0:15 
3.  Annealing                  steps 2-3-4 cycle in sequence 65 ( 1oC/cycle) 0:30 10x
4.  Elongation          72 0:40 
5.  Denaturation  94 0:15 
6.  Annealing                  steps 5-6-7 cycle in sequence 55 0:30 30X
7.  Elongation          72 0:40 

 

Primers: Electrophoresis Protocol: 

 
 
 
 

Name Nucleotide Sequence (5' - 3') Argarose: 1.5% V: 90 
1. MEM741.11 GTGTACACACTTAGCTTGACC Estimated Running:Time: 90 min.
2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype
3. MEM741.3 GAGCTTGGCACGGATCAGC 1 & 2 560 mutant 
4. MEM741.4 CGGATGTGATCCAAAGTACC 3 & 4 460 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 

Genentech ID: UNQ2759 Date of Submission:  10.804 

Lexicon Contract Name: DNA358 Mutation Type: X  Standard Knock out  

LexVision Name: MEM741N1  Conditional  

Reference accessions:  NM_023158 Is this gene X-linked? No

Required Materials: X  pKOS clone DNA(s) __pKOS58_________     
    X Target Vector  DNA __FTV.DNA358.58 ____________     

X Targeted ES Cell DNA __1E4____________    
X Genomic Map

Southern Blot Analysis: 
External/Internal Probe Strategies 

5’ External 3’ External

Name of Probe: 12/13 15/18 

Restriction Enzyme for Genomic Digest: Bgl II HindIII 

Predicted Wild-type Band (kb): 9.4 kb 6.5 kb 

Predicted Mutant Band (kb): 14 kb 10.3 kb 

Probe Size: 569 bp 710 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: MEM741.3 5’ Primer Name: Neo3A
3’ Primer Name: MEM741.4 3’ Primer Name: MEM741.11 
Predicted Wild-type Band (bp): 460 bp Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 560 bp 

5’ loxP strategy Distinguish Cre-excised and wt
5’ Primer Name: 5’ Primer Name: 

3’ Primer Name: 3’ Primer Name: 

Predicted Wild-type Band (bp): Predicted Wild-type Band (bp): 

Predicted mutant band (bp) Predicted mutant band (bp) 

Primer sequences:   

Southern probes 
MEM741.12  5’ – CAAGGAGTTCGTCTACTTCC 
MEM741.13 5’ –GTACTGCAACGCCTTCATC  
MEM741.15 5’ – CAAGTCTTCTGAAACTCCAG 
MEM741.18 5’ –CTAAGAGGCTTCCAGAGTC  

PCR Genotyping 
MEM741.3 5’ –GAGCTTGGCACGGATCAGC  
MEM741.4 5’ –CGGATGTGATCCAAAGTACC 
MEM741.11 5’ –GTGTACACACTTAGCTTGACC
Neo3A  5’ –GCAGCGCATCGCCTTCTATC 



Genomic Sequence Deleted:
TGAGGCGGGGCTTTGGACCCTTGTCTCTTGCGTTCTTCCTTTTCTTGTTGGCGCTGCTGACCCTGCCAGGTTAGTCGGGG
GTGGGGGTGGGGGTGGGACGCGGGACTGGGGCCCCTGAAGGAAACTGCGGAGGGGCACTAAGTCCATCCGCGGGATT
AAGAACGCAGCCCAGAGCTATCCAGGGCTGCAGCGGTGACTAGGGAAAGTCTGTCTGAGATTAGACTGGGACAAGGG
CAGATTCCTCAGTCTGAGAACCCAGGCTGATTCCTTTTCCATTAGGCGATGGCAACCAGGGCAGTGTCGCTGGAAGTTG
TTCTTGTGATCGTACCATTTCTTCTGGCACCCAGATACCGCAGGGTACTTTGGATCACATCCGAAAATACCTGAAAGCA
TTTCATCGTTGTCCATTCTTTATCAGGTACTGTCTCTTTTCCCCCCAGGGCAGGTGTGGGACCATCGATCTGAACACCCA
GTCCAAGTCCCGGAGCCTAATTCCTTTCTAGTTTTACTTATCTGGGGATTTCCAGCTGTAGTGGGGCTCACCTTCTTGTG
ACTTCACACCTTTGGAATGAGGAAAGGTAGGGAAGGGAAGGAGTGGACTACATTGATCCTTTTGCAGGTTCCAGTTGC
AGTCCAAAAGCGTGTGTGGGGGAAGCCAAGACCAGTGGGTCCGTGAACTAGTGGACTGCTTTGAGCGCAAAGGTGAGA
GCCTTTTCTGTCCTCCAGTGGGCCATCAGGGTGCAGGCTGCCACCTTA 

Genomic Locus: (the deleted sequence represents nt-18742-19497-in the sequence below)
CCCTAGGTCTGGAGTTACAGATGCGAGTGGTTTGAGCCAGCTTTCCAGCCCATTTGTTTTGTTCTTTTGAGACAGGATCT
AACTTGTAGCTCAAGCTGGCCTTGAATTCACTATGTGTCCCAGGCTAGCCTTGAAGTAGTGGTAATCCTGCTGCCTCCG
GTTTCTGAGTACTGGGACAAAAGTTGTGCATCACTGTGCCTGGTGAAAGCTTTCAGTTTTACAGTCAAGTAAGATGGAG
AGAGGGGAACTAAGTGTAGACAGAGCTGGGTGTGGCTCATTCCTCAATCCTAGCATTTTGGAAATCGGGAAGATCAGG
AATTCAAGGCCTGAGCTGCATCCTTAGCTACACAGTGAGTTAGAGATCACACATGGAACCTTGTTTCAAACACAGAATA
TTTTAAAACCACCAACAAAGTAGTATACATAGGAGGATGCTTTTAGCATCCTATCACCTGGGAAGCAGAGGCAGGCAG
ATCTCTTGAGTTCAAGCCTGATCTACAGAGTGAGTTCCAGGATAGCCAGGGAGACACAGAGAAACCCTGTCTCAAAGA
ACTAAAAAACAAACAAACAAACAAACAAACAACAACAACAACATCCCCCTGTCCCCCCAAAACACCCAAAGAATGTT
TCTAGTAAAAGACAAATGGATCTCAACTGGTTTAGCTGAGACAGGAGGATAAGAAGAGGTGGTACGAAGTGCAGTTAT
GGAACGTGTAGACTAAAGAGCCTGAATGGTTGGAGACTCGTTGGTGTGAGGGCACAGAAACGGGTCTGGGAGGAGCG
ATAACCGTGAGGTGCTGGTGCTGGGAGCTCAGAGCGGTCAGTTCCTGCCAGCCTCCCTCGGTTTTGACCAGGGGAGGGT
GTAGCTGAGACTTGGTAGAGGGAAACATTGTATACTTCAGGGCAGACAACAAGGAACTGAGAGGTGAGGGTACTGGCT
CAATTGTGCAGGTGGACCTGTGCCTACACAAACAAGGAAAAGATTCAAAACAGAAAAGTAAGTATATAAGCCAAACG
CTTAAACACTGATGGAATCGGTGGGCGTCGGGCGATGGTTGGTACAAACAGGCCATGAGCAGTGTAGTCTGTTGGCAC
GTCCTTCAAAGAAGCTTAGGTGTTGGAAGGAGACCATTTTGGAAGCAACAAGAAGCAAGAAAGACACCTGTGTTGTTT
CCAGGTACATAGAGTGTGGGAAGAAAAAGAAAACAGCTATCGGCGATTTCAGGGTGAAGTGTGGTCCAGCGAGAGTC
GGTTTCCATGAGCCCAAGAAGGCAACTGGAAACCTGAGAGCATGGAGCTCGGTGACCTGAGGCATTGTGTGGATGTCT
CATCATGAGTCCCAGAAAGTTCGCTAAAATGATTTAAAGCAGGATGGAGAGGAGGTAGGAGACTGGGGTAAGGGAGG
CTGAGGATGAACGTCAGACACTATTCCTCTCTCTCTCTTCTTCTTCTTCTTCTTCTTTTCTTCTTCTTCTTCTTCTTTTTTTT
TTTTTTTTTTTTTTTGGTTTTTCAAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGCACTCACTTTGTAGACCAGAC
TGGCCTGGAACTCAGAAATCCACCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCGTGTGCCACCATGCACGGCTCT
CTGTCTCTTTCTTAAAGGACTACTTACTTTATGTATATGAGTACAGTGTCACTGTCTTCAGACACACCAGAAAAGGGCAT
TAGACCTCATTACAGATGGTTGTGAGCCACCAAATGATTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGCAGTCAG
TGCTCTTAACCGCTGAGCCATCTCTCCAGCCCTCAGGCACTTTTTCAATGCTTAGTATTATGTAAGGAGATAGATCCAGA
GAAACTTGGTGACTTGCCTATGGTCATTGCTAGCTTTCCATTACCTTAACCTGAGATAATTAACCTCTGGAGAGCAGGTT
TATCTTCCTTCAATGTTTCTGGGTACTCTATTGTTGGGAGAAGCAATCTATAAATATTGGTTACCCCCTGTTGGTTGAAG
GTACTGGATTTTTGGTTCCTTACTGATTTTCATTTAATTGTTCAAATCAGGTGCTGAGAGGTGAGTGGTGACTTATGACC
TCAGAGAAAACTGGTTTGAAGCTGAGCTCTCCTAGTCAGCAGAACTGAAAAATAACTTCTAGTAAGGTGGACAAAGTG
ATGACCAGGTAATAGAAAAATCACTTCTCAGATCCAAGCTCTACCAGCCAAAGATGGAAAACCCTAACAGGTGGCTTT
TGTCCAAGATCAGCAGGCCCACTGTTCTGGGGCCCTAGTGACATGGCACATTGCAGCAGGGACACATGTAAAAATGCT
TACCTCGTGGCCAAGGAGCAAAGGAAAGTCAGGAGAGGCCCAGGTACCACATTTCCCTTCAAGAGCATAGCCCAGGGA
CCTAATGACCTTCCATCATGCTGTCTGTTAAAACTCCTTCTGTCCTCCAATGGGACCACTGCAGGTCCACATGGGTCTTC
AAGGGACTTTCCAAAGCCTAAATATGGCTATCATGAAACTAGTCAGTTCAGGGAACTGGATAAAATTCATGTCATCTGA
CTCCTAAATCTTTTGCTCTTTCACTGCAGTGATGAGTTGGGCAGGGCTGGGCTGAGGGGTGGGCAGGGCTGGGCTGAGG
GGGCAGTCATGGTCCTAGGAAGCTGTGGCTCTCTTCTCCCTGCATTTCAGAGAGAACTCAGCCCAAGTGTTTCTGGTTCT
CTGCATGGTTAGTCATGGATGTGTGGATTAAGACACTGGCTTTAGGGCTGAGGAAGTAGTTTACAATAAAATGCTTGCC
TTGCAGGCTTGAAAATCGGAGTCCAATTCCCAGACTTTGATCTCTAAAACTCATAAAAAAAAAAAAAAGTGCTGGCTG
GTTTGGTGCTGCTGGTTTGTCATCCCAACCATGGAGGACAGAGACAGGCAGAGCAGATCCTCAGGACTCGACGGCCAC
TCAGTCCACTGCGCAAGCTCCGGACCAACCGAAGACTCTGCCTCGGACCAAAACAAAACAAGGGGTGTGGCTCTGAAC
ACACAGACTTCAAAATGATAACACTCTCAAAATAAACACACTTAGAAATAGAGAGCTGGGGCAGAGGGGAGAGTGCC
TGCACCTAGGAAGGAAGGGCTTCCGGATTAAGCCTTGCTTTTCTGTCCCAGAAAACTGTATTCCGGAGGATGCGGAGGG
TCGTTAAGACATGGGGTCCTGAAGCCCAGCTGCCTGGCGTGTTTAACTGGTTAAATCCCATGGTCCCCTGTGTCTCAAT
GTCCTTACCACGAAGTGAGGGTAATATCACCATCAGCACTAAGACATTAGGTGTAGGGCTGGAGAGATGGCTCAGCAG
TTAAGAGCACCAACTGCTCTTCCAAAGGTCCTGAGTTCAAATCCCAGCAACCACATGGTGGCTCACAACCATCCGTAAT
AAGATCTGACGCCCTCTTCTGATGCATCTGAAGACAGCTACAGTGTACTTAGATATAATAATAAATAAATCTAAAAAAA
AAAGACATTAAGTGTAGCCTGGCACAGAGTGAATATGTGAGCGTTTGATATTTGTGTTTTCCACACCCGGCTGGTAGAG



CTTGGGACTGAGTGGTTCTCTACATTCTAGTGATCTACCTATCAGCTTGTCCACCTTTCTAGAAGCCGCCTTTCAGCTCT
GCAGACCGCTAACAGAGCTCAGCTTCAAACCAGTTTTCCCTGAGGTCATGAGCCACGGTGCACCTGTCAGCAATTGAAC
AATTAAACAAAAAAATCAAGGAAACAAAAATTCACTACCTTCAACCAGCAGGGTGTAATCAATATTTATAGATTAACA
ATAGAATACACACTCTTTTCAAGTAGCCTTAGAACATATTGAGATGAGGGACTGGAAATGGCGCTCAGAGGTTAAAAA
TCCTTGTTGCTCCTGCAGAGGACCCAGGTTTGTTTCCTAGCACCTATGTGTTGGCTCACAAATGTCTGTAACTCTAGTTC
TAGGAGACCTGACACCCCCCTCTGACCTCCGTGGGCGCCAGCCACATATGTAGTACACATTTATACATGTAGGCAGAAC
ACTTCATACACATAAATAAAAAGTACATTTTAGAGTGTTTTAAACACTGAGGTCATGTAGCGTCTTCTCTGATTACAAT
GGGCTCAAGCTAAAAGCCGGCAACAGGAAGATAACCAGCTCTGGTGTGAGGGTTAACGCCAGATCGTAACTTGTTATG
CAACATTCGCCTGATAAACCTGGGAAGTCTGTTCTTTGGTTTTTGAAGGGAAATGGAGGAGTGGATCCGGGGGACTAA
AAATGAAAGGAAATAAATAAAAAAACAAAAACAAAAACAATCTCTCCAAACACTAGGAAACTAAATTCATACCCTTG
ACCTCAGGGAGTGGCCATCAGTTCCGGCTGTTGAGTGCTAACAACCCAGGGCTTGAAGGCTCTTCTTACATCACCTATG
TTGCCTCCAGTGAGAAAGCAAAAGCTTTGAAAGCTTCCAGTTATCCCTGACTAGAGCACCTCTTATGGGTTCCTTAGAA
TCGATAGTGTCCCCCAAGCCACCCTGCGTGTCCCCAGAGGTGAAGCCCCCTTTGATTCTACAGCAGTCATTTTCAGTGG
CTCCTCAGATCTCTACCTATAATTCCTCTCTAGTAAGGTTCAGGCGTGGGGTGGAGGCTGGACTGGGACTGACTCATAG
TGTTACCACACCCCCATCCCACGCATTTACCAGGTACGTATAGAAAGCTTTTTCTTTTTTTTTTTTTTTTTTTTTTTTAAAG
ATTTATTTATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGCATCAGATCTTGTTACAGAT
GGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCTGGACCTTCAGAAGAACAGTCGGGTGCTCTTACCCACTGAG
CCATCTCACCAGCCCGAAAGCTTTTTCCTTGATTAGAAACTCCATGCAAAGCAGTGAAATTAATTCCTCACTCACCAGG
CAGGTCTGGACTGTCTTGGATCCGGCTTGGTAGCAAACTAGGCCCCTTTACTCTTCATCCCTCACTTATTGTTGAGAAAA
TTTAGAAATTGCCTACATGTTCAAAACTGGAACTGGCTATAGTGTGATCTTAGATTGGTGTACAGTCATCCAGGAAAAG
AGGCTGCCTGAAGACTTTTAAAAACTGGCCATGGTACACTGACCATTGAAAAGGAAGTTCCTGGCTGACAAGATGGCT
CAGCAGATCTGCTGCCAAGCCTGACAGCCTGACCTTGATTCCAAGATATGCTCTACCCTCCCACATGTGCAAGCATGTG
CCCCAGATAAATTAATTCATGTAATAAAAATGACAATGGAATTAGAATTACTCAAAGCATGATTATAAATGTTTGTTAA
AAACAAACCTAACCTTACATTCTGATGGAAAGTCTCTACAAATACAACTAACTGAACGGCTACAGTGGTTCTTTCTGAA
CACTGGGATTGAGGGGCACGTACACTTTCATTGAGAATGGTTAATGGGGAGATGGTTAATGGTTAATGAGAGATGGCT
CAGTCGTTAAGAGCACTGACTGCTCTTCCAGAGGTCCTGAGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCATC
TGTAATGGGATCTGGGATCTGATGCCCTCTTCTGGTGTGTCTGAAGATAGCTACAGTGTACTCATATACATTAAAGAGG
GGAGGGGATGGTTAATGGACTCCGAGGTACGTTTGGATAGTGTTCTTTATAGGGTACCAGGGTGTGGCAGACAGTTTAC
TAACTGTCTCAAAACAGCAGCACAAAGAATTATGAATGTTACAAATACAAAATGATAAGTTTGAGGTGGTACCAGATG
CCTTCATCTGTCATTATGCATTATACTGGATAAATATTTGTAATTATATGTCAGTTAAAAAAATTAAAAGTGCCACAAA
AGAACTCACATGATATGTACTCACTGATAAGTGATAAGTGGATATTAGCCCAGAAACTTAGAATACCCAAGATACAAG
ATACAATTTGCAAAATACATGAAACTCAAGAAGAACAAAGACCAAAGTGTGGACACTTTGCCCCTTTTTAGAATTGGG
AACAAAACACCCATGGAAGGAGTTACAGAGACAAAGTTTGGAGCTGAGACGAAAGGATGGACCATCTAGAGACTGCC
ACACCCGGGCATCCATCCCATAATCAGCCTCCAAACGCTGACACCATTGCATACACCAGCAAGATTTTGTTGTAAGGAC
CCTGATATAGCTGTCTCTTGTAAGGCTATGCCGGTGCCTGGCAAACACAGAAGTGGATGCTCACAGTCAGCTATTGGAT
GGATCACAGGGCCCCCAATGAAGGAACTAGAGAAAGTACCCAAGGAGCTGAAGGGAACTGCAATCCTGTAGGTGGAA
CAACAATATGAACCAACCAATACCCCCCTGGAGCTCATGTCTCTAGCTGCATATGTATCAGAAGATGGCCTAGTCGGCC
ATCATTGGGAAGAGAGGCCCCTTAGTCTTGCAAACTTTATATGCCTCAGTACAGGGAAACGCCAAGGCCAAGAAGTGG
GAGTGGGTGGGTAGGGGAGTGTGGGGGGTATGGGGGACTTTTGGGATAGCATTCGAAATGTAAATGAAGAAAATACCT
AATTAAAAATAATACTGGGCTGGTGAGATGGCTCAGCAGGTAAGAGCACTGACTGCTCTTCCGAAGGTCATGAGTTCA
AATCTCAGCAACCACATGGTGGCTCACAACCATCCGTAATGAGATCTGACGCCCTCTTCTGGTGTGTTTGAAGACAGCT
ACAATGTACTTATGTATAATAAATAAATAAATAAATCTTAAAAAAACTTCTGTTCTGAAAAAAAAAGAGAGAAAAAGA
ATTAAAAGTGGATAAGGCATGGTAGCTCAGCACACTCAGAGGGCTGAGGTAGGAGGATTGAGAGTTTGAAGTCAACCT
GGCCTATCTCTAGGTTGGGGGCTGCAGAGACCCTATCTCATAAATAAGCAAACAATAAATGAATGAAGTCTGGGCAGG
GTGGTGTATGCCTTTAATTCCAGCCCTGTATAGACAGAGGCAGGTGGATTTCTGTGAGGTTGAGGCCACCAAGATCTTC
ATAGGGAGTTCCAGGACAGCCACAGCTATATAACAGAGAGACCCTGTCTCAAAACAAACAAACAAGCAAACAGACAG
ACAAACAAACAAACACCAACTACCTCCACACACAACTAATTCCAGGAAGTGGTGATGAGAATGCCTTTAATCCTATCA
CTTGGGAGGCAAAGACAGGCAGATTTCTGTGAGTTTGAGGCCAGCCTGGTCTACAGAAAATTCCTGGACAGTGAAGTC
TACACAGAGAAAGAAAGAAGAAAAAAGAGAAAGAAGGAAGGAAAGAAAGAAGGAAAGACAGAAAGAAAGAAAGAA
AGAAAGAAAGAAAGGGAGAAAGAAAGAAAGGGAGAAAGAAAGGGAGAAAGAAAGAAGGAAGCCGGGCGGTGGTGG
TGCATGCCTTTAATCCCAACACTTGGGAGGCAGAGACAGGCGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTG
AGTTCCAGGACAGCCAAGACTATACAGAGAAACCCTGTCTCGAAAAACCAAAAAAAAAAAAAAAAAAAAAAAGAGA
GAGAGAGATGTATAAATAAGCACATGTTTTCCTGGCAGTTGTATCTGAATATCTGTAGGAAGAAGCAGACACGACAGA
ACATGAACAACGCACAGATACTGGAAGGAAGGGAACGGCAGAGAAAGTCAGAGTACCTGCGGATGCCTCTCATCTAC
CTTCCTTCCACCTACCCTCCAGCCTGCCACCACCACACTAGGGAATGTCAATTTGTTGCCAAGAACTGGGGCTGTCTTTC
TGTTCATCCTACCTAGCTCGAGAGCATTGGCTTTTCCGGTTTCCAGCCTCTCTTGATTTTCCAGTTTCCCCACCCAGTCCC
ACAGCCAATCTCCACAGCCTTCCTAGTTCCCTTTCCTCTCAACACTCTTCTTACATTTTGCCTTCCCAAGTGAAGTCTACT
TTTTTTTTTTTTTTTGCTTTTTGCTTTTTTTCACTGTTAGAGATCCAATCCAAGACCTTGACATGTTAGGCAAGGTCTCCAC
TGCTAAGCCACATTTCCGGCCATCACTTGTGGCTTGGAGGCCGTTCCTGGGTCTGTCCAGATGTTCTCATCTATTCTCCT



AGTCCTGCAAGTTGGTATTGGTCATAATCTTCCCCTCAAGTGCCAGCACAAATTGTCATTCTCCGTTACCCTTTGAGCTC
TCTGTGTTCTGCACTCTCACTGTCCTGGCTGTGGCCCACCACACCCTCTTCCATCTGCCCTTCCTTACCTGTCTTCTCTCT
GTGCTTCACTTCCCTCCAGTGTCTATCACTATCCACTGTTTCTACCTGCTTCTCCTTTTCTCCTCTGTCTTAGTTAGGGGTT
GGGTTCTAAGACCTACTAATTGGATTTCTGATTAACACAAAGTATTGTAAACCCACATTTTCAAAATCCCACCCTATAAT
AGGCCAGCATACCTTTTCTGAGAAAGGCCAGTTGATAGTCAAAGGCCAGCTTTTGTAGTCACAAGATTCTTATTGTAAA
TAGTGTCAGACTTTTCATTGACATCACAAAATACCCAAGTAAACAACTAAGGGAGAAAGGATTTGTTGTTCTTGTTGTT
GTTTGGGGCTTCCAGTCTAATGGGTTTCTGTCTAAGATCTGTGTCTCCATTGTTTTTGGGCCTAGAACAAGGCAGATCAT
CCTGGCGGAGAGCAGCTGTGGAGCCTGGCTGCTTATCTCAAAGCAATCAGGAAGCCGAAAGGACAGAGAGGGGCCTG
AGACAACACGGCACCCCGCAGACATGTCCCCAGTAAAGCTCTGTTCCTATTTCTCACCACCTGGCAATAATTCAATCAT
AAGAATCCATCAAGGAATTCGTTGGGTACATCAGAACCCTGGCCACCTCATCCCTTCCAAAGCCTGGAAACTGAGAGTT
TTAGGGAGATGCTTCAAATCCAAATCACACCCTAGGTGGGGTAGTCAAGGTCTGCATTTGTGTCCTAAAGCATCAGATA
GCACACAAAGTGATGCTTATGGTCCTCTTCCAACAGAGATTTATGGACACTCTGACTTGAAGTTGTCATAATTTATATAC
ATTGTGAAAAATTTGTTTCCTGGTTTGGTTTTGTTTATTCTTTTCCTTCCTTTTTCTCTTCTTCTCCTTTCTCAAGACTTGGC
TTCCAACTTGAGGTTCTCTGTCTTCAGTCTTCTCAGTTTATGCTATCACAGGCAAGAAGCCATGCTCAGGGGGGCGGGG
GTGGAGGGGACAGGAAGTGAATCCATCAAGGAGCAGTTTGCTTATGAAACTTGGTTTTGGAGACAGGGTTTTCTCAGT
GTAGCCCTGGCTGTCCTGGAACTCACGCTATAAACCAGGCTAGCCTCAAACTCAAGAGGTCTGCCTACCTCCGCCTACC
TAGAGCTTCAATTAAAGGTGTGTGTGTCACTACTGCCTGGCTATGGAACTTTTTATTACAAAAGGACTGTATCTGTTCAT
GGGAGAAAAAGTGAACAGATCATCAGAACAAAATGAAAATGAATAAAGAAATCTTTAGCAACCCCATGGCGGCGTGC
AGATACATATCCTTCCCTGCTTTGTGCAGATAACATATCCTTCCCTGCTTTGTTTGTTTACTTGGCTTTTGGCTGGGAGTT
TGGAGGTTATCTTTGGTGGAGGAAGGAACACTGAGACTTTGTTTCCCTTCAGTCCACCAGGAAACTAGGCTTCTCTCTG
GCCACAGAGACTGAAACAAGGAGAGAAGATATGATGGGGTCGGGGGGTGGGGGGTGGGGGGGTGGGGGGTGGGGGG
GGTGGTGTGTGAGTGGAAAGCATGAGTGTGTGGGCAGAGTTAGAGAAACAGTATAATACATTCCCAGCCCTGTGCCCG
GCCAGACCTTTAGAGACAGAAGTAGCACCGCCCTTGGATGGTGTGTAACTAGACTAGGAATAACAAGTGTGGGTCAGG
GGAAATAAAGGGTATTTCAGGGTTTAGATGTGTCTGTGGTGCTATCAAGTATGACTCAGAAAGTGCCTCCCTCCCTAAG
GAAGTGAAATAATGATTGAGCAACCAAATGGGAAATTCCATAATGACAGAATGCATATTGTTATTTAGAGGTGTCTGG
CTCAAGGGAATGGAAGAGCCAGAGGTCCTGAGCTTAGCTGGCAGAGGTTGGCAAGCACGATGGGAAAACTCGCTGTCG
GTCAGCTAGATCTAATGACCTGTTTATGGAAATCAAACACATAAATAAAAGACAAAAAAACACCCCGAGGAAGTAATC
AGCCCGAATGAGGAACATTCCAGGGGACAACTGATTCAGGTTGCCATTGAGTAAGTTCTGAGAGAATGAGAGATAAGA
GAACTGCTATAGACCAAGAGAGACTTGAAGAGACATGACCGAAGGAGGCCTGTCCCAGCTCTCTCCTTTTAAGGAATG
CTTAAAAATTATATTCATTCATTTTCTACCTATGCATATGTTCCCCCTGCATGTCCGTGTATACTTGTGTGCCTGGTGTCC
AGGGATGTTGGAAGAGGTCAAATCCCCTTGAACTGGAGTTACAGGTGGTTGTGAGCCACCATGCTGGTGCTGGGAATG
GAACCTGGGTCTCTGCAAAGGAACAAATCCTCTTAACCCCCAAGCCATTGCTCCAGGCTCCCCCCACCCAAGTCATTCT
TTTAGTGAGGTCTCACTACATACTCCAGGCTAGAACTTGTGGAGATCCTCCTGCCTCAGTGTTCTGGATGTTGGAATAAT
AGGCATCTGCCTCCATACCCAGCTCTCATTATTTCTTGATCAGAACAAACCAACTTTAAAGGTTATATTTGAAATAACTG
AAGGAATTTTAATGTGAACAGGACAGTATATTAAGAAATGACTGGAGTTGGCAAGATGGCTCCTCAGCTAAAAGATGC
TTGCCCCAAGCCTGACACCTCAGTTCCTTTCCTAGAACCCACATGGTGGAAAGAGAATACCAACTCCTGGCACCTTTTA
AAAAAGACTGTCGCATAGACTGTCCTAGCACTGAAGGGAATCCTCCTGTCTCAGCCTTTTGAATGGTGGCATTGCAGGA
ATATAAGCCACCACGCCTGGCTTTGGGAAGTTCTTTCAGCGGCCTGCAAGGCTAATGACATGGAGATATGTGTGTGCAC
GAGCCCACACTGGTGGAGGACAGCTTTCAGGAACTGCTTTTCTTCCATGTGGGTCCTGAGGAATGAACTCAGGTTTCAT
TATGCGTTGCAGCCAATGCTCTTACCTGCTGAGCCATCTTGCTGGCTTCTGGAGATGCCATTATATTGATACAAAGGAC
AGTTACCAGTACTCTTTGGCTATGAAGAAACCTTGTAAAGATTTGCTCGGTTTGCATGATCCTGTTGTAATTAATATAGC
TCACCCATCAGCCTCTGGTCCCCGCCAAGTTATAACTGCTTTCCTATTTCTATCGAGCAAACCTCACTTCCAACTTACAC
TCGGGGATTTTAAGAAAGAGAGGTCTAGGTTCTGGTCGAGTAAGATTGTGGAGAATGAGAGAAAAGGTAAAGTTTGCC
TCCTTAGGCTTTTAACTGAATCCAAACCAAGTGTGGATCACGTGCCAAGGAGTTCGTCTACTTCCCAGTTTCGTTAAGG
GAGGCCACTGTCTGCTTTTTTTGGTCTCTAGCTGTCTTAGCGGGAGACTCCGATGTTCATAGCCTAGAAAAAAAAATGA
CTCATCAACATACAAACTGGGAGTGGACTTTGGGATTATCAGAGAAGGCTGTACATCCTACTCGCTGAGACGCCAGGT
AGCAGAGTGAAAGCGGCTGGAGAAAGTACCCAAACATCCTTATTTTCCTACCAGGGATAATGACCCAGTCATGAAGGT
GAAGTCAAAAGGTTTCAAACAAGTAATTTTATTTAACCTTTTGTGTTCCGACAATCAGTCTTCCCTGGGCCTTGGAATGT
TTTCCTTTAGGGCGCATGCTTGGGAATGGACGGCTGCCAAGTCCGCTCTCATCTGCGCCGGCGGGGCCCGCGTGCAGCT
TTCTTTTCTCCTCGGCGCCTTCGAGCCGGGACAGGAGGTGCAGCGGGAGTTGGGGGTCTAGGTGCAGGGCCGGGAGCC
GAGCGGACTGTGCCGCCTTGGGGAGGCTTGTAGACCAAATGGAAGATGAAGGCGTTGCAGTACCTGCAGCGGTGAGGG
CGAGGGCGTGATCAGGGCCAGGGGCCACGGCCTCCTAGCAAGTGAGGCTGCTCAGGGCACGAAAAAGCTCCAAGCTG
GTGGTGGTTGGGGGCTGCTCAGCGGATAAAAGCATCTGCCGCTAAGCCTGGTGCCTGAGTTCGATCCCCGGGGGTGGG
GTGGGGGAAATAAAGGAGCATCAATCTTTTCAGGAGCAGGGCAAGGAGTTGAGAGATGTTGTGAGCTGGATCTAAAAG
GTTGTGTTGGAGCTTGTCCAGACTAGCAAGGGAGTGGAAAAGTAGTGAAGACAGAGATAGAGGCTTGAAACGCTGGG
GCGAAGAGGGTCCCAGGAATACAGAGACCTTTTGGGATGCAGAGTGTATAAATCGCCGGTCAGGAGACAATAGGTGAT
CTTGGGGCCTTACCAGGGCATACAGTTGTCAGCTGCTCTAAGGCGGAATGGGGAGCGGAAGGGGTTGGGCTGTGGCGA
GCTGGTGCCCCCTCCGGTGGCCACCGCCATAGTCTGATCGTCCATCACACAGCCGTACTCACTGCTCTCAGTGAAGAAT
GCTGGCACTCGGAGAGACTGTGGTTTGGGTGGGCCTTCAGACACTCCCACGGGAAGTTCCTTTTCTCAGGTACATCCCG



AGACCCATCCTCCCGAAGGGACCCTAATGCTGGAGAGGTCTACGGAGCAGTTTAAGGGTGGTGGAAGGAGCCTTTAGG
GAAGGAAAGGAGCTGGGAGGTGAGATTATCCACCTGTAACCGGGGTAGAGAGCTCAGCCATGTATCTTTGAGACCAAA
GCCGGAGTTAAATCCTGCCAAGAGAGGATGATGCGGGCTGCTGGGGCGCGCTCTCTCTCTCTCTCTCCCTCTCCCTCTCC
CTTTCCTCCCTCTCCCCCTCCCCCTCCTTCCTCTCAAAACCAAACCCAAACAAACAAAAAACTCCAACCCTGTCCCAGAT
CCCCATTCATGAACCCCAGGCTCTTACCAATAACCAGGTCAGGCTTGGGTCCCTGGAGCAGGTGATAGGGCCTGGCAG
ACACCCTGATTTGCAGGTCCCTTCGACCTCCCTTCTCCTTAGTCCCAGAGTTGAACCGTGCTGATACTCCAGAACCAGG
ACGCAGAGACACCTCAGGTCCATCCTGTGGGGCCAAGAGTGGTATGGGGGGGAAGCCACAGGATAATGGAAGCACCA
GGAAAAAAACAGAGGAAGGTGGAGGGGAAGGAGAGGGTCCCACCCGGAGGCTATCAGAGGCAGGGCTGAAGAGCAG
GTCCCTCTCTTGCTCTCACCCTCTGCATAGTAAAATGCTGCTGGTCACTCTCAGGTGGCAGGCTGTCACCCACAAACTGT
AGCTCCAGGGCCACATGGGGGAGAAGGACCAAGAGCTCCTTAGAGACAGAGAGAAGGTCAGCTCTGGGTCCCTCCCTA
GGTCCACATCCATCTTTTCAGTGCACACTCTCCCGGCTGGGGGCTTACCCAAAACACCATGACGAGATCGAATTCCTTG
CCAGCCTCCACCACGTGGATCTTCAGGGATTGCTTGTTCTGGATGTTGAGCTCAGGGACTGGTGAGAGGTGAACCCATT
AAAAACTAGGGGCTCTCTTACAGCCACACCCGCACCTCCACACCCTCCAGTCCTGTCTGCACTCCTTACAGGACTGGGG
TACCAGGTGGGTGATGACATAGTACACCGTCAGTGGGTAGGTGAGAAGCACAGCCATGGGGGAGTCCAGGCTGAGGCC
CCGCCACGTGTAGTAATCCTGCCATGAACCTGGGGAGAGTGCCTTGATGGACCACCAGATGCCAGGCCTGGACCCCCA
GCCTCTAAAGCACTTCCCTCTGCTCAGGCACCAGGTTTTGTCTGCCACCCCCATCAGGATCTCTGTCCTAGCTCCCAGTT
CTTTCAGGACCCCTCTGGCTCACCAAAGAGGCTCCTGGGTGGCTCGAGGGGCACCGGAGGCATCAAGGCAGGCCCGTC
TCCCTGCAGAAGCTGGTAAGGATCACCTGAGAGGATGAGGGAAAGCAAGCGCCCAGAGCTCTGTAAACTCCCTGCCTC
ATCTCCCTGCTCCTCCCACAAGAGCTGTGCGCTCTGGGAGAAAGAAGGCCAGAAGCTGTAGCAGGATTGGAGTTAGTC
TAGGGGCAGGGTTACTGGATGGATCAGGCAGGAAGGGTCTCTCTGTGGTCTGGAAAGGCTTGAGATAGTTCTGATTGT
GTTAGTAGAGGGTTGGTGTGTATAGGCAGTGGTTATATGGGACTTGGTCTACTCCCCTAGTCTCCCAACCTACCCTCTAG
GCTTAAGAGTCCATTCCTGGCAAACGCCTCACGTACCGTTGAGAAGGCAGCTGAGGGATGATGTGCTGCCCCAGGGGT
ACCTGGGGGCACCCGGCCCTGGAATCAGCATGCTGAGCTGGGTCCAATAACCACGAGTGAGGCCTCGGGAGGCCAGGA
AAGCTTCCTTGTTAAAGGTTTCACTGGTAACTTCTGCAGAAGGAGACAGGGTGAGGACTGAGGGTTTGGTGGCTACGCC
CCAGGGCTTTACCTTCCATCTGCGAACCCCGCAGACCCTGACTTTGGGCCTCGGTCTACCTAGGGAGGGAATTTTCATTT
CTGAGTACCTACTATGTTTCAGGCACAGAGAGCTTCCATTCCCCTTGAAATAATTAAGTGTGATTTTTATCGTTGCTAGT
ATTTCTCTTTTGCAGATGAGGAAACTTGGGTTTGAAGAAGAATTTTTGTTTTGAGACAGGGCTGGCTTTAAACTCACTAG
GTAGCAGAGGACGACTCTGGAAAACCCGGTCCTCCTGTCTTGAAGTGTTGGGATTACAGGTATGTCCCATCTGGGCTAG
CTATTGTTTTGTCTTGTTTTTGAGACAAGATCCCATGTAGCACAGGGTGGTCTGGAACTCACGATCTTCCTGCTTCAGCC
TCACAAGTGCTATGGATGTGCTACCATGCCTGGCTTAAGTGACATATTTGAGGTCATGTGACTGGATAGTGGGAAGGGA
GGTCATCGAGCACTTGAATGGATACCCTCAAATCCCCTAATCTCTCTCAGGGATGCTGTCATCTCCTCTTCTACTTCAGG
TACCACCTCCAATCCCTAATCCCAAATACACAGCGCCCAGCTCTTATCCCAGGGATGTAGATTTCAATCACGTATCCTTC
AAGCCCTGGATCCTGTATCAAAGACCCGGTCCCAGGGCCCCCTCCCTGCCGCTTTGACCTCCTTCTGGTACCTGCAGTAT
AGGTGAAAGGCAAACTTGCCAGTTCTCCGACCCGCTCCATGAACGCTGAGAGCCTTGGGCACCAGAATCGGTGGCTCA
CGTCATCTGGGCATCGCCGCCAATCAGCCTGGAGACAAGCCTCTCCACAGTACAAGACTGCACTGCACTGGGGGCTGG
GCGGGCGACACAGGGGTCATAGGTACCTAGTGTTAGTTTTCATGTCCTGTAGGCTGTACCTCTGCCCGTATGCCAGTCA
CCCTCCTTGTATTGCAGCCTTTAACTAACAGCCCATAACTCTTTTTTTTTTCTACCCTTTCTTACCCTCCCACCCCCATCT
GCTGGGACACCCCCACCCCACTGGCCTGGCTTGCTTTTCTACTTGGTTTGGCCAACTGCTCAAGTCTTGACTCCAGCCTT
GTGGGTGCTCACCAGGGTGTCAACTTCACCTCAAAGCTGTGCTTGTGACAAACATGGCAGGTTCGAGCCCGAAGGGAG
GCAAAAGTAAAACCTGGCCGAGGACCCCACGTGCGCATTGGGGTTTTTGCCAACTTCACACCCAGCCTTGGGACCAGG
CTCTCTAGCTCTCTGTAAGGGAATGAAGGTGGCATTGGGCTGAAAGGGCTCAGGGGTTCAGATCCCACACCCTCCTACC
CTCCGATACTAGATATTTGTACCGATGGAGATGGGCGTCTCCTACGGTAAGCTGTCGGGGCTTGCGGGGGTCCCCAGAG
CCCATAGGGCAGGCCATGCTATGACAGAGGAGAGCATAGGCCCGAGGAGCCAGATTCTCAGTGCCTGGGTTCTGGCCT
ACACTCCCCTGGGCTCCATCCATTAGCAGATCAATGCCCAAGATGGTGCCATGCTCGTCCGTCACCAGCAAAAGGCAG
GAAAGGTGCAGGGGGGCAGCCTCTGCTGAAAGATGGAAGATTTGGGGGAGAGAGCAGGGGCCAGAGAGTCACAGTCA
AATACAGCAAATTTAGGTGCCTAAAGAGGGCAGGTAAGTGACCTCAATGAGTAGAAGGGACAAGATAAAAGAGGCAT
TCCCTATGGAATGTGGGCAGCTGCTATGCAGGGCCAGAATGTAAGAAATATAGGAACCTTATCAAAACCTGACCTTTTC
TTTAGACTTATTTTTATTTTACCTGTTTGGGTATTTTCTCCACCTGTACGCCTGTATGCCTCATGCATGTAGTGCCTGTAG
AGGCCAGAAGAGGGTGTTGGATCCCCTTGGGAATGGAGTTACAGAAGGTGGTTAGCACCATGTGGGCGCCGGGAATTG
AACCTGGATCCTCTGGAAGAGTTAGTGAGTGCTCTTAACCTGTGAGCCATCTCTCCAGCCCTAGCACCTGGATATTATC
CTTAAGATGCAAGGCTTCTGGACTTTCATTCCTTACAAGTGCTTGGATGTTGATTCAAATTACAGAACAAAAACACACT
GTGGTAGATGAAAACAACTTCTGGCATCAGATTTGCATGAAGGTTACCAGCTCATGCCTCCTCTTTGGGTCTTGAGTGA
CATGGTAGGACTCAGGGTGGGGCCGTCCTGGGCTCTTACCATTCTTCTGTCCTTTCCTCTTTTCAGGAGCCCTCTCATCC
TCTGGTCGCTCCTCTCTGCTGCCTTCTTCTCGGCTTGCCTCCTGCTGGGTCACCTCTGACTCTGGAGCAGGCTTTGCTTCT
TGGGGGAATCTCTTGCTTGGAGGGGCTGGCTCCCCACCCTCCTGTGGTTCCACCTTCTCCATGCCTGGCCTCTCTCCATG
CTCCTCATCTTCCTCCTCCTCCTCCCCTTCTTCCCCATCCTCTAGGCTGACAAAACTGACATAAGGACTCAGGTCTCTCA
GGTGAAGTGGAGGCTCATCTCCCAGGAGCCGGGAAGCCCCTAGGCCTGGCCCAGGACCTGGCTCGGCACCTTGCCCCA
GGCTGATGCCCACACTGCGGTTTGGTAAGACATGGAGCACCCAAAGGGCAGGATCCTGAGGCAGCCTCCTTATCTGTG
ACTCCAGTTGACGCCATCGGCCCTCAAGGCTGGTCCCCATGGTCCCCCTCTCTGCCACAAACTTGCGGAACCAGCCAAA



GAGAAGAGCAGCAAAATCGAGGAACTCGTCTCGGTATCCAGACACAAACTCCATGTCTTTAGATACTCAGGGCTTGGA
CCCAGACCGAGCAGAAAGGGATATGTGATAATCGTGAGGATCAGGGTAGTGGTGAGGCTTTGGGCTGGGTCGCAAAAG
GGAGAAGGGTGTGGGTTTGAGGTAAGATTTACAGAGGAATATTTGGAGCCGAGACTAGGATTTGCAGGGATGAGAATG
GAGGAAGGCTAGATTGGAAAGTGGATGTTTAGGGTTAAAGGGGGAGTACTCAGGAATGAAATTGTACCTGGGGCACA
AAACTCAATGATTCAAATCCTAAAGTGAGATTTGAATTAAGGGAAGACACGAGGTAAGGCTAATCCTATGGAGATAGG
CTTGCTTAGAAGAGGAAATTTGGGGGTCTGTTGGTCTGAGTAAGTACTGAGGCATCTCTTGGGTCTGGATCAGTTTGGT
GCGAACCCCACCCCCTTTCCGGCCGCTCCTCTCCTCCGGTACCTACAGCCGCCACCACTTTTCGAAGGTAAATACCTCGT
GCTGGAGGACCGTCGTGACGTCAGGCAGTATCAGGCCAGGGCGTGGGCATTCCTACAGGTCTGGTGACTTGTTTGACTG
CTTCACCTTGGCCATGTGACTGGATCCTACTGAGACCCAGCGGTCCAGGGAAGTGAAAGCATCTTGGAGCCAGAGGAA
GGATCTAGAGGGTCACCCACTTTACAAACCAGCAGACAGACAGATGACTTCTCAAGAGGGCTGAAATCCCCGAACCCA
ACCGAGTCATTCTTCGGGAACCACAGCTTGCTCACTCGGATTCCTCTGGTTCTACAGCCCAAATTTTCTTTCGGTTTTGT
CGGATAGTCTTGGCTGACCCTACGGCTGGCCGGCCGGAGACTGGAGCTCCGCCTTCGGGGCAGGGGTGTGTGTGTCCCC
CGACTGGGAGCTGGGCGCAAAGCGGGCTCCCCGGTACCGACCAGACGGTCGGTTCCGGACAGCGCGCGCCGGGGGAC
AGAAGGCGCCACCACCTCGCGCCCCCTCCCCTCCTGAGCTTGGCACGGATCAGCGCCTTCGCAAAACATCAGTCAGGGT
GAAGAAGAGAAAGCTTTAGAGAATTGGCTGGATGTCGGCTAGGTGACCTCGTCCCAACAAGCTCCGCAGAAGCCGGAG
ATGAGGCGGGGCTTTGGACCCTTGTCTCTTGCGTTCTTCCTTTTCTTGTTGGCGCTGCTGACCCTGCCAGGTTAGTCGGG
GGTGGGGGTGGGGGTGGGACGCGGGACTGGGGCCCCTGAAGGAAACTGCGGAGGGGCACTAAGTCCATCCGCGGGAT
TAAGAACGCAGCCCAGAGCTATCCAGGGCTGCAGCGGTGACTAGGGAAAGTCTGTCTGAGATTAGACTGGGACAAGGG
CAGATTCCTCAGTCTGAGAACCCAGGCTGATTCCTTTTCCATTAGGCGATGGCAACCAGGGCAGTGTCGCTGGAAGTTG
TTCTTGTGATCGTACCATTTCTTCTGGCACCCAGATACCGCAGGGTACTTTGGATCACATCCGAAAATACCTGAAAGCA
TTTCATCGTTGTCCATTCTTTATCAGGTACTGTCTCTTTTCCCCCCAGGGCAGGTGTGGGACCATCGATCTGAACACCCA
GTCCAAGTCCCGGAGCCTAATTCCTTTCTAGTTTTACTTATCTGGGGATTTCCAGCTGTAGTGGGGCTCACCTTCTTGTG
ACTTCACACCTTTGGAATGAGGAAAGGTAGGGAAGGGAAGGAGTGGACTACATTGATCCTTTTGCAGGTTCCAGTTGC
AGTCCAAAAGCGTGTGTGGGGGAAGCCAAGACCAGTGGGTCCGTGAACTAGTGGACTGCTTTGAGCGCAAAGGTGAGA
GCCTTTTCTGTCCTCCAGTGGGCCATCAGGGTGCAGGCTGCCACCTTACAATGCCCTTTGCCTCTGCCACATAGCACTTT
CTTCGTTAGAACCTTTTAACTTTCACTGAAGTTCTGTCACTTCAGTCTGTGTTTTCCCAATATCATTTACTGTCATCTTCC
TGGATTTGGCCAATTTGTTCTACCACAAATGCTATGACTTAATATTTTCTTTCTTTTTTTTTTTTTTAAAAGATTTGTTGAT
TTATTTATTATATGTAAGTACACTGTAGCTGTCCTCAGACACTCCAGAAGAGGGCACCAGATCTCATTACGGATGGTTG
TGAGCCACCATGTGGTTGCCGGGAATTGAACTCAGGACCTTCGGAAGAGCAGTCAGTGCTCTTAACCGCTGAGCCATCT
CTCCAGCCCCCGACTTAATATTTTCTTGAAGTCACTATTTTAATATAAACTATACTCAAGATTGGTCAAGCTAAGTGTGT
ACACTGCCCCTGAGTGAGCTCCCCGGGTTTTTTTTGACATTTTTAGACAGGGTCTGGTTAAGTTGACTGGGATGGTCTTG
AACTTGCTATCTTCTTGTCTCAACCTCTCTAGTAGCTGGGATTATAGGACTCTGCAACAGGCTTGACTTTCACTGCTGTG
TTGTCACTGAAATCACTTGAAGGTACTATTTTCATTTTCTAATACTTCATGATGAAAATAAACATGTTTAAGTTGAAAGA
ATTCAACCACACACCTTTAACCCTAACATTCTGGGAGGCAGAAGCAGGTGGATCTTGGTGAATCTGAGGCCAGCCTGGT
CTACAACATGAGTTTCAGGATAGCCAGGTCTATGTACGAAGACCCTACCTCAAAAACAAAACAAAAAGTTGAAAAAAA
TTCTACAATGGGCAGCTTCTATGCACATCATCTAGATTTTGTAATACTTGATTTACAGTTTTTGTTTTGTTGTTGTTTTGG
GGTTTTGTGGGGGGATCCTCCCCAGCCCTAGGCAGGGTTTCTTTGTTTAAGTCTTGGCTGTCCTGGAACTCACTTTGGAG
ACCAGGGTGGTCTCAAACTCACAAAGATCTGAATGCCGCTGGCTCCCGAGTGCTGGGGATTAACGGTGTACATTCCCTC
CTGTTGGCTCTTGAGTTCAATATTTATTGATCTTTTTTCTTTCAAGGTAAACAAACAAATACTTAATGAAATGAATAAAT
CCTAAGGATACATAAGCCAGTTTTTAAACAACTTATCAGCATTCCTTCAGCTACACCTCTCATGTAGAGATTGTATTTTT
TTTTAAGAATTACTTATTTTATGTATATGTGTACACTGTAGCTATCTACAGACACACCAGAAGAGGGCATCCAATGCTC
ATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAATTGAAATCAGGATCTCTGGAAGAGCAGTCAGTGATCTTAA
CCGCTAAGCCATCTCTCCAGCTCTGTATTTTTCTTCTGAAAGAAAATACATGTGTAGGGTGTGGTGACGCCGTGCCTTTA
GTCCCAGCACTCACGAGGCAGAGGCAGATAATTTCTATAAATTGGAGGCCAACCTGGTCTCCAGAGCTAGTTCTGGGAT
TGCCAGGCTACACAAAGAAACCCTGTCTCAAAACAACAACAAAACCCCAGAAATGTTCCTCATTAGTTTATAATGAGG
TATCAACGGTACCCCACTCACTGCCTTTCAGGCTACAGAGACAATGTAGACATTGTTTTCTTCAACTCTCTCAGATACCC
TGGGCCTTTTACTCTGAAGAAAGTCCCAGAAGGCTGTAGATGAGGGTAAGATACATCTAGAGTCCCATGCAGGATAGC
ACACCTGCTTGCTCTTGTGCCTGCATCTGATGGTTTGTGAACTTCCTCATCCCTGTCTGTCCCTCTGCCACTTGCTTCCTC
CCCTGCCCTGCCCCAACTGCAGGGGCCTCACTTCATACATGCTAGGCAAGAACTCGGCCACTGGGCTGTATACACGGCT
GTTCAACTGTCCCCTGAATGCTACCCATGCCCTTCCCTCTGCTGGGGTCATAACATAATTCCCAAATAGAGAATTTTAGC
AGTTGAGAGACCCAGCAAAGCAAATCACTCGGACTTTCCTCCACCTTTCTCTGGGACAGCCGACCATACAGGAATTCTA
TGACATCACCTGAAACCGGGACATAATAAAATCTTTCATGCAATAGCAGTCCTGGCTAGGACAAGGAGGCCAGAAAGA
ATCTGACAAAGCCACACTGGTCCCCCTTCCTGCTTTACTGTGGAGTGGAGTTGGGGGACTGGAGATTTAATCCATGCCA
CATCTCAATGTTGTCCCTTGTTCATTACCACACTAAGGAGAACCCTTTATGTCCAGTCATATTCCTATACCACTGTCCTA
ATCTAGTCTAAGCACACTATAACTCTCCCTGTACTTTATTCTGAAGGTTCCTGTGTCCCATAAAACTTTGAATTTGTTGT
GCTTTTCTCTTGTTAATCTGCCTTTTTTCCCTTAGGGGTGGAGGGGTGGTGGGGTGTGTGCCTGTGTGTGTGTCTGTGTGT
GTGTGTGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCGCCATACC
TTGAAGATACTTCTACAGCCATTCTAGTAACTGATCTTTTGTTTTCTCTCCAGAGTGTGGAACTGGTCATGGGAAGAGTT
TTCACCACCAAAAACATTTGCCTCAAGCCAGTACCCAGACCCCTGAGGCCGCAGAGGGGACACCTTCGGACACGAGCA



CCCCTGCACATAGTCAGAGCACTCAGCACTCCACTCTTCCATCAGGAGCACTGTCCTTAAACAAAGAGCACACCCAACC
CTGGGAGATGACCACTCTCCCTTCAGGCTATGGTCTGGAAGCTAGGCCTGAGGCTGAGGCAAATGAGAAACAGCAAGA
TGACAGACAGCAAGAAGCACCAGGAGCTGGAGCTAGCACACCAGCTTGGGTACCGGTGCTGTCCCTCCTGGCCATTGT
CTTCTTCCTCACTGCAGCCATGGCCTATGTGCTGTGCAACAGGAGAGCGACACAGCAGAACTCTGCAGGTAACCAGGA
CTCTTAACCCTCACTTCCACCAACCTAGAGCCTTCCTGGGAGGCTGTCAGCTCTGTGGTTTGTGAGGGAGGAATCAGCC
AGAATGGACTAGGCCTTAATGTTAATTAACGTCTAGGAATGTGATTCCCCAATTCAGCTCCTGTCTTGCCTTGAGTCTCC
TTCAATCAGAGATCATCTCCCAATGTCTTTACCCTTTCCAGGTTTGCAGCTCTGGTACACTCCTGTTGAACCAAGACCCT
AGCGCCTACAGCAAGAGTGGAAGCTCATGAGAGATGGATGATGACATGGGAGAGGTGGTAGGGCAGCAGGCTCGTCT
CCATCAGTGAATGGAACCTGAGCTCACTGTTTCTCATGCTGTCTTGAGACAAAGTATCCATATGGAACCTAGGTTAGCT
TTGACCTGCTGACCCTTTGCCTCTACCTCCTAGATTCTGCGATTAAAGACATATGCTACCACATCTGCCCCCATTGACAT
TCATAAAAAAGGTATGGATTTCCAGGGTTTTGTTGTTTAGCTAAGATGTTATTTAGTCCAAGCCAGCCTCAAATTCTCTA
TGTATATGACTACGTATCCCTAGGTCTCCTGCCTTCCCTATGTATATGACTACGTATCCCTAGGTCTCCAGCCTTCCCTAT
GTATATGACTACGTATCCCTAGGTCTCCAGCCTTCCCTGTGTATATGACTACGTATCCCTAGGTCTCCTGCCTTCCCTGT
GTATATGACTACGTATCCCTAGGTCTCCTGCCTTCCCTATGTATATGACTACGTATCCCTAGGTCTCCAGCCTTCCCTAT
GTATATGACTACATATCCCTAGGTCTCCAGCCTTCCCTATGTATATGACTACGTATCCCTAGGTCTCCAGCCTTCCCTGT
GTATATGACTACGTATCCCTAGGTCTCCAGCCTTCCCTGTGTATATGACTACGTATCCCTAGGTCTCCAGCCTTCCCTGT
GTATATGACTATGTATCCCCAGGTCTCCAGCCTTCCCTGTGTATATGACTACGTATCCCTAGGTCTCCTGCCTCCACTTTC
TATAGTGCTAGGATTACAGTCGCTGAATACTTTTTTTTTTTTTTTTTAAGACAGGGTTTCACTATTCAGCCCTGACAGTCC
TAAAACTCAGAAGATCTGCCTGCCTCTGCAGTGTTGGGATTAAAGGACTGCTCTTGGGGAACACTCTTTACAACTAATA
ATATATGAATAGCCCCTCTGCCCTTAGCCTTCCCCCACGTCTAATAAAATGTAACACTCAAATACGTGGTTCAAAAGTG
CAGTCCCAAGGTACAGTGCCTGCTTAGCATGTGTAAAGTTCTAGGTTCAACCCTCCCACTACCAGATCAATTTTAAAAA
GTGTCTGCTTTTTGCATAGTGTAACAATAAACTGGACAAATTCTGTTTTTAACTGTAATACTAAAGATTACTTTTAGACC
AATTGGCTGAGGGCTGGAGAGATAAGTCAACAGGTTTCAGATATTGTTCAAGACTCTAAAGGACTCACATGGTGGCCC
ACAACCATCCGCAACTCCGGTTCCTGGGGACTTGACAACCCCCTCTGACCTCCACAGACACCATTTATATACGTGGTAC
ACATATACATACAATAACAAAACCATTGTTCATACACATAAAATAAATCTTGGCAAATGTTTTTTTAGAATTAGTGACT
TCTGCAGACTCTGGGTCTTTGTCCCTTCAGAACTGCTGATGGTGCCCCCTGGCCATAAGTCTCTCTTGAGACTCCATCAG
CTGTTCTCCAACCCCACACTGAAGCCTGGGCTTTCTCACTCCCCTCCTCACAGCCGCCACGCTGATGCTATATAGACTGG
GCTGATGCTGTGTAGACAGGACTCGAGTCCTCAGTCTCTTGGAGCCTCATACATATGAGAGAGAGAGCGAGAGAGAGA
CTCTTAGCTTTATAAAAAAATACAGCTTTTATTATTAAAACACTTAGTTCCTGTTTTGTTTCTTCCAATGAGGAACATAA
CTTCCCCTTTTGAAGGAGGGTCCCTCTATGTACTTAGCCCAGGTTGGTCTCAAACTACAGCAATCTTCCCACCTCTACTT
CCCAAGTACCGGGCCTACAGGTGTGAGCCACTGTGTGTGCTTATAAGAACACATTTATTTTTATTGGGCCAAGTCTTCTG
AAACTCCAGGGCAGGGTGCACATGAGGAAGTGGGTTGGGAGTTGACCTCTGACCTCTGTCTGATCTTGCATAGTGGAA
AACAGGGCCGTCTTGCTGGAAGAGTCAGAAGAGATGTGTGTACACTGGGGCTTTGGATTCTTCAGTTCTCCTTTCTGCC
TTGTGGTCCTCGTCTGCCCTGACCAGTAGGGCACGTGTATGATGCACTGCTCCCCATCCTACGGTCTCTGGTGCAGGGC
ACACTCTGGATCATCCGAACTCAGTTCTCCAGCATCTGCTCACAGGTTCTCGCCACATCACTAATCTTGAGGCGGGCGT
AGTCTACTCGCTTTAGAGCCATTTGACAGTCCTTCCTGGAAGAGTAGCTGGAGCCCTCATGCGGCTGCCCTGTGGCCAC
CTACAAGTCAGATCAATCAATGGGGTACTGCCTCTCTTTACCACCCACAACCGGGCAGTATTATTTCTCTGGTCTCACAT
CTTTCCCAAGTTTGATCTACATTAGTTGACTGGTAACTCAGTGTTCTAAGGCAACAACAACAACAACAAAAAAAAAAA
AAAAAGAAAAAGCTTAACCACTGTGTGAACCTCATCTATGAAATAGGGACCACAGCGAATACTTCCTAGAGTTTTAGG
ATATGCCCAGCACACCACAGATGTCAGTAAACAGTAGCAGCTGGAGTAAAGACTCTGGAAGCCTCTTAGCGATGTCTG
TCTTCTTAGTCCCCAAGCAAATATGGCCTCACAAGTTTCTGGGAACAACGTTCGGTAGCTTCAGTATTTATTTATTTATT
TATTTTTATTTATTTATTTCAGTACCTGGGCCTCTTTATGGTAGGTAAGTGCTCTAACACAGAGCTCCAACTCTCTTTCTG
ACCTACTGGGTCTGAATTGCCCAGACAAGTTTTGAACTTGTGATCTTCCAGCCTCAGGCACTTAAGTAGCTCAGAATAC
CGGCCTGTGCCAGCTGGTATGCCTAGGGTATTGTTTATACACCCTAGACATTTTTAATCCTTTCCTTTTAGAGGACTAAA
CCAGCCCTGAAATGAAAGTACCTATCGCGTAAGAGGCAGTCTTACCTAGCTAAAGCTCAGGGAATCCCCAAGGCTAGG
GCGTTGGTTCAGAGCTGGGGTCCCCGCCCAGCACCTTCTAGACACACCCACCTGAGTGAGGTAGCGGATTTGAGCGGA
TAGCTCTGCCTCCACGTGCTGCACAGAAGTGGTGAAGGCTGCCGCCTGCCGGTCGAGGAGCCGCTCGTTAGTCTTTTCC
TTGGACAGTTCCAGGATCGCCGTTCCTGCCAGGGCGGGGAGAGGGCGATGTCAGACCCAGGCTTCAGACTCAGCCCCG
CCCTAAGGCTAGCATTCAGGTCCCGCCCCAACTGCACGCAGAGTCCCGGGCTGGTCTTCACCCCTTGCCGTCTGCCCCT
CGCTTCCCGAACCTGCGTTCTGGAGGATGGCGCCGATTTCACGCTCGATATCCTCCAGGGCGCGCAGCCGCTCGTTCGC
CAGACTGTAGGTAGCCATCGTTCCAGTGGAAAGCCCCACAGGCCGTCTTTTGCGAGGTGTGGCGCCACAGCCCGGAAA
TGCCTGTTAATGTGCGCCTGCGCAGAGGCCACTGCAGCGAACACTACAATTCCCAGGATGCTCAGCGCGGCCTCGCCCT
TCCGAGTCTACCTGGTCTAGTCTGACTGCCAGGGCGCTAATGCCAGGCCAGACAGGGGTGGAAAGAGGCGGTTATTGA
CTTGTTTTCTGACAGGATCTCAGTTTAGACCAAGTTGGCCTGGAACTCATAGAGATCCTCTGGTGTAATAGGTCTGTCAA
AAATGAAGATAGTTTAAAGAGATACTTGTATCTCTTCAGTCTTGACTATCAGAACTTGTCTTCCAGAAAGAGATTTTAC
ACAGTTCTAACAACTTGTCAGACCACTTTACAGGATGAGACTGAAGCCCAGATAATGAATAGTCAGTGATGGGTGTGA
CCACACACCTTGACTGAGGGTGGGGGTGCGGGTGGGGGTGGGGTACTTAGATGTGCACAACCTTGCTCTATTTAAACTT
TGATGTTGCGTTAGCACCCTGAAGACTGACTTGAGGGGGCTTGCCGGATCTCTTTGTCACTCTTCCCAATGTGGCCACAT
TGGATACGTCTCCTTTTTTAACTTTCCATTTTTAATTGGCTTATTAAAGAAGGGTGGCCAGACATGACTTGGGCACTAGT



CTTCCCCTCACCCCCTTCCCCACAAATTGAGTATCACTGCCTCTGCCTCCCTAAATACTGGGATTAAAGATATGAGCCAC
CACTGAAACAGCCCTGTGGCCCAAAGCCACTCAGACCTCTCTGATTTAGTTAACTGTCTGACTTACTGAATTTATAAGA
ATTTATTATTAAGCATTGGCCCTGGGCCAGGTGATGACAGTGGGAGTTCAAGTGGGTTCCTCCATACTGGGTAGTCATG
GGCTCTTTGGTGGCCAACCTCTCCCAAGGAAAGCATGACATTCTCCGTGCCTAAGGCTTCTTCCTGATCCTGAGCCCAG
CTCATTCTCATGTCCTGGTTCCTTCCCTCGACCTTTCTGTCTTTGATTATCAATTAGGTGTGCTAGGCTCTATGGATATAG
AGATAAATGAAATGTTCTCTCACTCAATGGTGTTTGTTAGCTTATTTTATTTTATTTGGTTTTTTTGAGACAAGGTTTCTC
TTTGTAGCCCTGGTTGTCTTGGAACTTGCTCTGTAGGTCAGGCTGTCCTCGAACTCACCAAGATCCGCCTGCCTCTGTCT
CCTGAGTACTGGGATTAAAGGTGTGCATCACCACTGCCCACCAAGATTTATTTATTTAATTTGGTGAGTAAGGGTATTTT
GTATCTGTATGTGTGTCTGTGAGTGATGTGCATGCATTGCTCATGGAGGTTAGAGAGGACATTGGATTGTTTAGAACTG
GAGCTGTAGGCAGTTTTGAGGTACTGTGTGGTTGCTGGGAATTGAACAGGTTCCTCTGAAAGGGCAGCCATTGCTCTTA
ACCACTGAGCCATCTCTCCAGCCCTGGAAGTGGTTCTTGAACTGAATTCTAAAGGGCTGTTGTGATGGATGAAAGGTTG
TTGTGGAAAAGGGAGCTAGTATTCTCTAAGAGATGGGGCTGTGAAGGAGCCTGGTATGGTTGAGGTCCAGTGAGGAGT
TCTGTGTATGTGGAGTGAATGGAATGTGATTGGTGCTCAGGGCTGACATGAAGCTGGAACAGGAAGTTCAGGGAAGCT
CAGAAGCTAAGTAATTGAAATTCATTCTAGGATGCTAGAAGAAGGGCTTGAGATGTTAAGAGCACTGGCTGCTCTTGC
AGAAGACCTGAATTCAGCCCCCAGCATTACGTCAGCTGGCTCACAACTACTTATATCTCCAGCTCCAAGAAATCAGATA
TCAAGCTTATCTGGCACCAAGGGGAGGGGAAGCCTTTGGTCCTGTGAAGGCTCGATGCCCCAGTGTAGAGAATGCTAG
GGCAGTGAGGCAGGAGTGGGTGGGCGGGTGGGGGAGCTCCCTCATAGAAGTAGGGTAAGGGGGAATGGGGTAGGGGG
AAGGGGATAACATTTGAAATGTAAACAAATAAAATATCCAATTAAAATAAATAAGTAAATAAATAAGAAATCAGATGT
CCTCTTTTGTCTTACACGCAGATGCCTGCACACATGTGACACAGACACACACAAGTGAAAGGGCGGAGGGTGGATTAG
GGAGTAGTGGGTGTGAATATGCTCAAAATACATATTGTACAACATTCGCAAAGAATTAATTTTAAAAATCGGGGGAGA
GAGGTAGGGGGAGGCTGGAGAGATGGCTCAGTGGTTAAGAGCACTGACTACTCTTCCAGAGGCCCTGAGTTCAAATCC
CAGCAACCACATGGTGGCTTACAACCATATGAAAAGGGATCTGATGCCCTTTTCTGGTGTGTCTGAAGTCAGCTACAGT
GTACTCATGTGTATATAAAATAAAATTTTTAAAAAATGGGGGGGGGGAGGGGATGGGTTTCTCTGTGTATCCCTGTCTG
TCCTGGAATTTACTCTGCAGACTAGGCTGGCTTTGAACTCACAGAGATTTGCTTCTGCCTTTCAAGTGCTAGGATCAAAA
GGTGTTCACCACCATTGCCTGTCTCAAATAATTAAAGTATTTTATTTTATTTTATTTTATTTTGGTTTTTCAAGACAGGGT
TTCTCTGTGTGTAACCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATTCGCCTGTCTC
TGCCTCCCAAGTGCTGGGATTAAAGGCATGCACCACCACACCCTGTTCAAAGTATTTCTTAAAATGAAAGAAATTCTGA
AGGGATTTTGGGACCTTTGAAGAAAGTGTGTCATAACCAGATGTATTTTTTTTTTAAGAGTACTCTTAAGATTTACATCA
AGCCAGGCAGTGGTGGCGCATGCCTTTAATCCCAGCACTCAGGAGGCAGAGGCAGGCAGATTTCTGAGTTTAAGGCCA
GCCTGGTCTACAGAGTGAGTTCCAGGACAGCCGGGGCTACACAGAGAAACCCTGTCTAGAAAAACAACAACAACAAA
AAGATTTACATCAAGAGTAAAAATACTGCTGGTTGTGCTGGTGCACATCTGTGATTCTAGTGCTCTAGAGGCAGAAGCA
GGTTGATCTCTGTGAGACTGAGGTCAGCCTGTTCTCCATGTGAAGTTCTGGAACAGACAGGGCTACATGGTAAGTCAGA
CTTTACAGCAAGTTCAAAGTCAGCCTGAGTTGAGACCTTGTCTTGAAGGAAATGAGTAAGACTGAGGAGACGGCTCAC
TTGGTCAAGCACTTGCTAGGCAAGCCAGAGGGGATCTGTGTTTGAGTTGCCAGCACCAATGGAGAAGCTATGCACATG
GAACAGTTAATCAATTCTTTTCACTTCAGGCTCCCCTGGAGTCAGACATCTTCCTGCCTCGGCCTCTTGAGTCCTGGGAT
TGCACCCCCACACCTAGCTACCACTTCACTTTTGGATATGACCAGACAGAAGAGGATTTCTAGATATTTGAAGGACTTT
CTAACATGAAAGCAATAAACACAGAGGAAAAACAAATTCCATAGGCCTCAGAGATTTTTGTTTTTAAATGTATGATTGA
TTAGTTGAGACTGTGGCATATTCCTGTGGTCAGAGCTAACTTGAAAGACTGGGCAGGGTAGGAGGATCACTTGAGTTCA
GGAGTTTGTGGGCAGCCTGGATAACATAGCAAGAATGCCCCAGTTTATTCTATTTTATTTATCTTCTGAGACAGGGCCTT
GGTATGTCACCTATGCTCCCTGTCTCTTCTTACAAACAAACAAACAAACAGGATTGAATCCAGAAAAAAATGCATTTGG
AAAATCAGATCATGAGGGAAGATATGAAAAGTCCATTATGAGATGAAAGAGAAATGAGAA 

Selection Cassette: IRES BetaGal MC1 Neo
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
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCG
GTACCCAATTCGCCCTATAGC 

Targeted Locus:
AGGGCGTGATCAGGGCCAGGGGCCAGGCCTCCTAGCAAGTGAGGCTGCTCAGGGCACGAAAAAGCTCCAAGCTGGTG
GTGGTTGGGGGCATGCTCAGCGGATAAAAGCATCTGCCTGCTAAGCCTGGTGCCTGAGTTCGATCCCCGGGGGTGGGG
TGGGGGAAATAAAGGAGCATCAATCTTTTCAGGAGCAGGGCAAGGAGTTGAGAGATGTTGTGAGCTGGATCTAAAAGG
TTGTGTTGGAGCTTGTCCAGACTAGCAAGGGAGTGGAAAAGTAGTGAAGACAGAGATAGAGGCTTGAAACGCTGGGGC



GAAGAGGGTCCCAGGAATACAGAGACCTTTTGGGATGCAGAGTGTATAAATCGCCGGTCAGGAGACAATAGGTGATCT
TGGGGCCTTACCAGGGCATACAGTTGTCAGCTGCTCTAAGGCGGAATGGGGAGCGGAAGGGGTTGGGCTGTGGCGAGC
TGGTGCCCCCTCCGGTGGCCACCGCCATAGTCTGATCGTCCATCACACAGCCGTACTCACTGCTCTCAGTGAAGAATGC
TGGCACTCGGAGAGACTGTGGTTTGGGTGGGCCTTCAGACACTCCCACGGGAAGTTCCTTTTCTCAGGTACATCCCGAG
ACCCATCCTCCCGAAGGGACCCTAATGCTGGAGAGGTCTACGGAGCAGTTTAAGGGTGGTGGAAGGAGCCTTTAGGGA
AGGAAAGGAGCTGGGAGGTGAGATTATCCACCTGTAACCGGGGTAGAGAGCTCAGCCATGTATCTTTGAGACCAAAGC
CGGAGTTAAATCCTGCCAAGAGAGGATGATGCGGGCTGCTGGGGCGCGCTCTCTCTCTCTCTCTCCCTCTCCCTCTCCCT
TTCCTCCCTCTCCCCCTCCCCCTCCTTCCTCTCAAAACCAAACCCAAACAAACAAAAAACTCCAACCCTGTCCCAGATCC
CCATTCATGAACCCCAGGCTCTTACCAATAACCAGGTCAGGCTTGGGTCCCTGGAGCAGGTGATAGGGCCTGGCAGAC
ACCCTGATTTGCAGGTCCCTTCGACCTCCCTTCTCCTTAGTCCCAGAGTTGAACCGTGCTGATACTCCAGAACCAGGAC
GCAGAGACACCTCAGGTCCATCCTGTGGGGCCAAGAGTGGTATGGGGGGGAAGCCACAGGATAATGGAAGCACCAGG
AAAAAAACAGAGGAAGGTGGAGGGGAAGGAGAGGGTCCCACCCGGAGGCTATCAGAGGCAGGGCTGAAGAGCAGGT
CCCTCTCTTGCTCTCACCCTCTGCATAGTAAAATGCTGCTGGTCACTCTCAGGTGGCAGGCTGTCACCCACAAACTGTAG
CTCCAGGGCCACATGGGGGAGAAGGACCAAGAGCTCCTTAGAGACAGAGAGAAGGTCAGCTCTGGGTCCCTCCCTAGG
TCCACATCCATCTTTTCAGTGCACACTCTCCCGGCTGGGGGCTTACCCAAAACACCATGACGAGATCGAATTCCTTGCC
AGCCTCCACCACGTGGATCTTCAGGGATTGCTTGTTCTGGATGTTGAGCTCAGGGACTGGTGAGAGGTGAACCCATTAA
AAACTAGGGGCTCTCTTACAGCCACACCCGCACCTCCACACCCTCCAGTCCTGTCTGCACTCCTTACAGGACTGGGGTA
CCAGGTGGGTGATGACATAGTACACCGTCAGTGGGTAGGTGAGAAGCACAGCCATGGGGGAGTCCAGGCTGAGGCCCC
GCCACGTGTAGTAATCCTGCCATGAACCTGGGGAGAGTGCCTTGATGGACCACCAGATGCCAGGCCTGGACCCCCAGC
CTCTAAAGCACTTCCCTCTGCTCAGGCACCAGGTTTTGTCTGCCACCCCCATCAGGATCTCTGTCCTAGCTCCCAGTTCT
TTCAGGACCCCTCTGGCTCACCAAAGAGGCTCCTGGGTGGCTCGAGGGGCACCGGAGGCATCAAGGCAGGCCCGTCTC
CCTGCAGAAGCTGGTAAGGATCACCTGAGAGGATGAGGGAAAGCAAGCGCCCAGAGCTCTGTAAACTCCCTGCCTCAT
CTCCCTGCTCCTCCCACAAGAGCTGTGCGCTCTGGGAGAAAGAAGGCCAGAAGCTGTAGCAGGATTGGAGTTAGTCTA
GGGGCAGGGTTACTGGATGGATCAGGCAGGAAGGGTCTCTCTGTGGTCTGGAAAGGCTTGAGATAGTTCTGATTGTGTT
AGTAGAGGGTTGGTGTGTATAGGCAGTGGTTATATGGGACTTGGTCTACTCCCCTAGTCTCCCAACCTACCCTCTAGGC
TTAAGAGTCCATTCCTGGCAAACGCCTCACGTACCGTTGAGAAGGCAGCTGAGGGATGATGTGCTGCCCCAGGGGTAC
CTGGGGGCACCCGGCCCTGGAATCAGCATGCTGAGCTGGGTCCAATAACCACGAGTGAGGCCTCGGGAGGCCAGGAA
AGCTTCCTTGTTAAAGGTTTCACTGGTAACTTCTGCAGAAGGAGACAGGGTGAGGACTGAGGGTTTGGTGGCTACGCCC
CAGGGCTTTACCTTCCATCTGCGAACCCCGCAGACCCTGACTTTGGGCCTCGGTCTACCTAGGGAGGGAATTTTCATTTC
TGAGTACCTACTATGTTTCAGGCACAGAGAGCTTCCATTCCCCTTGAAATAATTAAGTGTGATTTTTATCGTTGCTAGTA
TTTCTCTTTTGCAGATGAGGAAACTTGGGTTTGAAGAAGAATTTTTGTTTTGAGACAGGGCTGGCTTTAAACTCACTAGG
TAGCAGAGGACGACTCTGGAAAACCCGGTCCTCCTGTCTTGAAGTGTTGGGATTACAGGTATGTCCCATCTGGGCTAGC
TATTGTTTTGTCTTGTTTTTGAGACAAGATCCCATGTAGCACAGGGTGGTCTGGAACTCACGATCTTCCTGCTTCAGCCT
CACAAGTGCTATGGATGTGCTACCATGCCTGGCTTAAGTGACATATTTGAGGTCATGTGACTGGATAGTGGGAAGGGA
GGTCATCGAGCACTTGAATGGATACCCTCAAATCCCCTAATCTCTCTCAGGGATGCTGTCATCTCCTCTTCTACTTCAGG
TACCACCTCCAATCCCTAATCCCAAATACACAGCGCCCAGCTCTTATCCCAGGGATGTAGATTTCAATCACGTATCCTTC
AAGCCCTGGATCCTGTATCAAAGACCCGGTCCCAGGGCCCCCTCCCTGCCGCTTTGACCTCCTTCTGGTACCTGCAGTAT
AGGTGAAAGGCAAACTTGCCAGTTCTCCGACCCGCTCCATGAACGCTGAGAGCCTTGGGCACCAGAATCGGTGGCTCA
CGTCATCTGGGCATCGCCGCCAATCAGCCTGGAGACAAGCCTCTCCACAGTACAAGACTGCACTGCACTGGGGGCTGG
GCGGGCGACACAGGGGTCATAGGTACCTAGTGTTAGTTTTCATGTCCTGTAGGCTGTACCTCTGCCCGTATGCCAGTCA
CCCTCCTTGTATTGCAGCCTTTAACTAACAGCCCATAACTCTTTTTTTTTTCTACCCTTTCTTACCCTCCCACCCCCATCT
GCTGGGACACCCCCACCCCACTGGCCTGGCTTGCTTTTCTACTTGGTTTGGCCAACTGCTCAAGTCTTGACTCCAGCCTT
GTGGGTGCTCACCAGGGTGTCAACTTCACCTCAAAGCTGTGCTTGTGACAAACATGGCAGGTTCGAGCCCGAAGGGAG
GCAAAAGTAAAACCTGGCCGAGGACCCCACGTGCGCATTGGGGTTTTTGCCAACTTCACACCCAGCCTTGGGACCAGG
CTCTCTAGCTCTCTGTAARGGAATGAAGGTGGCATTGGGCTGAAAGGGCTCAGGGGTTCAGATCCCACACCCTCCTACC
CTCCGATACTAGATATTTGTACCGATGGAGATGGGCGTCTCCTACGGTAAGCTGTCGGGGCTTGCGGGGGTCCCCAGAG
CCCATAGGGCAGGCCATGCTATGACAGAGGAGAGCATAGGCCCGAGGAGCCAGATTCTCAGTGCCTGGGTTCTGGCCT
ACACTCCCCTGGGCTCCATCCATTAGCAGATCAATGCCCAAGATGGTGCCATGCTCGTCCGTCACCAGCAAAAGGCAG
GAAAGGTGCAGGGGGGCAGCCTCTGCTGAAAGATGGAAGATTTGGGGGAGAGAGCAGGGGCCAGAGAGTCACAGTCA
AATACAGCAAATTTAGGTGCCTAAAGAGGGCAGGTAAGTGACCTCAATGAGTAGAAGGGACAAGATAAAAGAGGCAT
TCCCTATGGAATGTGGGCAGCTGCTATGCAGGGCCAGAATGTAAGAAATATAGGAACCTTATCAAAACCTGACCTTTTC
TTTAGACTTATTTTTATTTTACCTGTTTGGGTATTTTCTCCACCTGTACGCCTGTATGCCTCATGCATGTAGTGCCTGTAG
AGGCCAGAAGAGGGTGTTGGATCCCCTTGGGAATGGAGTTACAGAAGGTGGTTAGCACCATGTGGGCGCCGGGAATTG
AACCTGGATCCTCTGGAAGAGTTAGTGAGTGCTCTTAACCTGTGAGCCATCTCTCCAGCCCTAGCACCTGGATATTATC
CTTAAGATGCAAGGCTTCTGGACTTTCATTCCTTACAAGTGCTTGGATGTTGATTCAAATTACAGAACAAAAACACACT
GTGGTAGATGAAAACAACTTCTGGCATCAGATTTGCATGAAGGTTACCAGCTCATGCCTCCTCTTTGGGTCTTGAGTGA
CATGGTAGGACTCAGGGTGGGGCCGTCCTGGGCTCTTACCATTCTTCTGTCCTTTCCTCTTTTCAGGAGCCCTCTCATCC
TCTGGTCGCTCCTCTCTGCTGCCTTCTTCTCGGCTTGCCTCCTGCTGGGTCACCTCTGACTCTGGAGCAGGCTTTGCTTCT
TGGGGGAATCTCTTGCTTGGAGGGGCTGGCTCCCCACCCTCCTGTGGTTCCACCTTCTCCATGCCTGGCCTCTCTCCATG



CTCCTCATCTTCCTCCTCCTCCTCCCCTTCTTCCCCATCCTCTAGGCTGACAAAACTGACATAAGGACTCAGGTCTCTCA
GGTGAAGTGGAGGCTCATCTCCCAGGAGCCGGGAAGCCCCTAGGCCTGGCCCAGGACCTGGCTCGGCACCTTGCCCCA
GGCTGATGCCCACACTGCGGTTTGGTAAGACATGGAGCACCCAAAGGGCAGGATCCTGAGGCAGCCTCCTTATCTGTG
ACTCCAGTTGACGCCATCGGCCCTCAAGGCTGGTCCCCATGGTCCCCCTCTCTGCCACAAACTTGCGGAACCAGCCAAA
GAGAAGAGCAGCAAAATCGAGGAACTCGTCTCGGTATCCAGACACAAACTCCATGTCTTTAGATACTCAGGGCTTGGA
CCCAGACCGAGCAGAAAGGGATATGTGATAATCGTGAGGATCAGGGTAGTGGTGAGGCTTTGGGCTGGGTCGCAAAAG
GGAGAAGGGTGTGGGTTTGAGGTAAGATTTACAGAGGAATATTTGGAGCCGAGACTAGGATTTGCAGGGATGAGAATG
GAGGAAGGCTAGATTGGAAAGTGGATGTTTAGGGTTAAAGGGGGAGTACTCAGGAATGAAATTGTACCTGGGGCACA
AAACTCAATGATTCAAATCCTAAAGTGAGATTTGAATTAAGGGAAGACACGAGGTAAGGCTAATCCTATGGAGATAGG
CTTGCTTAGAAGAGGAAATTTGGGGGTCTGTTGGTCTGAGTAAGTACTGAGGCATCTCTTGGGTCTGGATCAGTTTGGT
GCGAACCCCACCCCCTTTCCGGCCGCTCCTCTCCTCCGGTACCTACAGCCGCCACCACTTTTCGAAGGTAAATACCTCGT
GCTGGAGGACCGTCGTGACGTCAGGCAGTATCAGGCCAGGGCGTGGGCATTCCTACAGGTCTGGTGACTTGTTTGACTG
CTTCACCTTGGCCATGTGACTGGATCCTACTGAGACCCAGCGGTCCAGGGAAGTGAAAGCATCTTGGAGCCAGAGGAA
GGATCTAGAGGGTCACCCACTTTACAAACCAGCAGACAGACAGATGACTTCTCAAGAGGGCTGAAATCCCCGAACCCA
ACCGAGTCATTCTTCGGGAACCACAGCTTGCTCACTCGGATTCCTCTGGTTCTACAGCCCAAATTTTCTTTCGGTTTTGT
CGGATAGTCTTGGCTGACCCTACGGCTGGCCGGCCGGAGACTGGAGCTCCGCCTTCGGGGCAGGGGTGTGTGTGTCCCC
CGACTGGGAGCTGGGCGCAAAGCGGGCTCCCCGGTACCGACCAGACGGTCGGTTCCGGACAGCGCGCGCCGGGGGAC
AGAAGGCGCCACCACCTCGCGCCCCCTCCCCTCCTGAGCTTGGCACGGATCAGCGCCTTCGCAAAACATCAGTCAGGGT
GAAGAAGAGAAAGCTTTAGAGAATTGGCTGGATGTCGGCTAGGTGACCTCGTCCCAACAAGCTCCGCAGAAGCCGGAG
AGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTA
GAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTG
TCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGC
ATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAG
CTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCG
GCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGG
AAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGAT
CTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGG
GGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGA
CTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG
GCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAG
CGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACG
GTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGAC
GGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTT
AACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACC
TGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAG
ATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTT
CCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGT
GACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAA
ATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCC
GAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGAT
GTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACC
GTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGA
ACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTA
TGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACC
GGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAA
TGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTAT
GAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTC
CCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACG
CCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGG
CTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGAT
TTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGA
CGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTT
CCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCT
GGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCT
CACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCT
GGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGC
ATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAAC
AACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCA
TTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGG



CAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCG
GAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCC
GGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAA
ACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTC
CCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTC
AACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGG
CTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGA
GCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCG
CGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTAT
CATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTT
TTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGC
AGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCG
AGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGT
GGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCA
GCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGT
GACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAG
GTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGAC
GAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGA
AGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCA
TCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCAT
CGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCC
AGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTT
GCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAG
GACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTA
TCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGA
CAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAG
GCCGGTACCCAATTCGCCCTATAGCAATGCCCTTTGCCTCTGCCACATAGCACTTTCTTCGTTAGAACCTTTTAACTTTC
ACTGAAGTTCTGTCACTTCAGTCTGTGTTTTCCCAATATCATTTACTGTCATCTTCCTGGATTTGGCCAATTTGTTCTACC
ACAAATGCTATGACTTAATATTTTCTTTCTTTTTTTTTTTTTTAAAAGATTTGTTGATTTATTTATTATATGTAAGTACACT
GTAGCTGTCCTCAGACACTCCAGAAGAGGGCACCAGATCTCATTACGGATGGTTGTGAGCCACCATGTGGTTGCCGGG
AATTGAACTCAGGACCTTCGGAAGAGCAGTCAGTGCTCTTAACCGCTGAGCCATCTCTCCAGCCCCCGACTTAATATTT
TCTTGAAGTCACTATTTTAATATAAACTATACTCAAGATTGGTCAAGCTAAGTGTGTACACTGCCCCTGAGTGAGCTCCC
CGGGTTTTTTTTGACATTTTTAGACAGGGTCTGGTTAAGTTGACTGGGATGGTCTTGAACTTGCTATCTTCTTGTCTCAAC
CTCTCTAGTAGCTGGGATTATAGGACTCTGCAACAGGCTTGACTTTCACTGCTGTGTTGTCACTGAAATCACTTGAAGGT
ACTATTTTCATTTTCTAATACTTCATGATGAAAATAAACATGTTTAAGTTGAAAGAATTCAACCACACACCTTTAACCCT
AACATTCTGGGAGGCAGAAGCAGGTGGATCTTGGTGAATCTGAGGCCAGCCTGGTCTACAACATGAGTTTCAGGATAG
CCAGGTCTATGTACGAAGACCCTACCTCAAAAACAAAACAAAAAGTTGAAAAAAATTCTACAATGGGCAGCTTCTATG
CACATCATCTAGATTTTGTAATACTTGATTTACAGTTTTTGTTTTGTTGTTGTTTTGGGGTTTTGTGGGGGGATCCTCCCC
AGCCCTAGGCAGGGTTTCTTTGTTTAAGTCTTGGCTGTCCTGGAACTCACTTTGGAGACCAGGGTGGTCTCAAACTCAC
AAAGATCTGAATGCCGCTGGCTCCCGAGTGCTGGGGATTAACGGTGTACATTCCCTCCTGTTGGCTCTTGAGTTCAATA
TTTATTGATCTTTTTTCTTTCAAGGTAAACAAACAAATACTTAATGAAATGAATAAATCCTAAGGATACATAAGCCAGT
TTTTAAACAACTTATCAGCATTCCTTCAGCTACACCTCTCATGTAGAGATTGTATTTTTTTTTAAGAATTACTTATTTTAT
GTATATGTGTACACTGTAGCTATCTACAGACACACCAGAAGAGGGCATCCAATGCTCATTACAGATGGTTGTGAGCCAC
CATGTGGTTGCTGGGAATTGAAATCAGGATCTCTGGAAGAGCAGTCAGTGATCTTAACCGCTAAGCCATCTCTCCAGCT
CTGTATTTTTCTTCTGAAAGAAAATACATGTGTAGGGTGTGGTGACGCCGTGCCTTTAGTCCCAGCACTCACGAGGCAG
AGGCAGATAATTTCTATAAATTGGAGGCCAACCTGGTCTCCAGAGCTAGTTCTGGGATTGCCAGGCTACACAAAGAAA
CCCTGTCTCAAAACAACAACAAAACCCCAGAAATGTTCCTCATTAGTTTATAATGAGGTATCAACGGTACCCCACTCAC
TGCCTTTCAGGCTACAGAGACAATGTAGACATTGTTTTCTTCAACTCTCTCAGATACCCTGGGCCTTTTACTCTGAAGAA
AGTCCCAGAAGGCTGTAGATGAGGGTAAGATACATCTAGAGTCCCATGCAGGATAGCACACCTGCTTGCTCTTGTGCCT
GCATCTGATGGTTTGTGAACTTCCTCATCCCTGTCTGTCCCTCTGCCACTTGCTTCCTCCCCTGCCCTGCCCCAACTGCAG
GGGCCTCACTTCATACATGCTAGGCAAGAACTCGGCCACTGGGCTGTATACACGGCTGTTCAACTGTCCCCTGAATGCT
ACCCATGCCCTTCCCTCTGCTGGGGTCATAACATAATTCCCAAATAGAGAATTTTAGCAGTTGAGAGACCCAGCAAAGC
AAATCACTCGGACTTTCCTCCACCTTTCTCTGGGACAGCCGACCATACAGGAATTCTATGACATCACCTGAAACCGGGA
CATAATAAAATCTTTCATGCAATAGCAGTCCTGGCTAGGACAAGGAGGCCAGAAAGAATCTGACAAAGCCACACTGGT
CCCCCTTCCTGCTTTACTGTGGAGTGGAGTTGGGGGACTGGAGATTTAATCCATGCCACATCTCAATGTTGTCCCTTGTT
CATTACCACACTAAGGAGAACCCTTTATGTCCAGTCATATTCCTATACCACTGTCCTAATCTAGTCTAAGCACACTATAA
CTCTCCCTGTACTTTATTCTGAAGGTTCCTGTGTCCCATAAAACTTTGAATTTGTTGTGCTTTTCTCTTGTTAATCTGCCTT
TTTTCCCTTAGGGGTGGAGGGGTGGTGGGGTGTGTGCCTGTGTGTGTGTCTGTGTGTGTGTGTGGAGAGAGAGAGAGAG



AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCGCCATACCTTGAAGATACTTCTACAGCCATTC
TAGTAACTGATCTTTTGTTTTCTCTCCAGAGTGTGGAACTGGTCATGGGAAGAGTTTTCACCACCAAAAACATTTGCCTC
AAGCCAGTACCCAGACCCCTGAGGCCGCAGAGGGGACACCTTCGGACACGAGCACCCCTGCACATAGTCAGAGCACTC
AGCACTCCACTCTTCCATCAGGAGCACTGTCCTTAAACAAAGAGCACACCCAACCCTGGGAGATGACCACTCTCCCTTC
AGGCTATGGTCTGGAAGCTAGGCCTGAGGCTGAGGCAAATGAGAAACAGCAAGATGACAGACAGCAAGAAGCACCAG
GAGCTGGAGCTAGCACACCAGCTTGGGTACCGGTGCTGTCCCTCCTGGCCATTGTCTTCTTCCTCACTGCAGCCATGGC
CTATGTGCTGTGCAACAGGAGAGCGACACAGCAGAACTCTGCAGGTAACCAGGACTCTTAACCCTCACTTCCACCAAC
CTAGAGCCTTCCTGGGAGGCTGTCAGCTCTGTGGTTTGTGAGGGAGGAATCAGCCAGAATGGACTAGGCCTTAATGTTA
ATTAACGTCTAGGAATGTGATTCCCCAATTCAGCTCCTGTCTTGCCTTGAGTCTCCTTCAATCAGAGATCATCTCCCAAT
G


