
GENOTYPING PROTOCOL 
UC Davis Mouse Biology Program 

PCR protocol developed by MMRRC at University of California, Davis 

Protocol Name: B6;129S5-Fam198btm1Lex/Mmucd MMRRC: 032295  
 

Protocol:   GoTaq® G2 Colorless Master Mix(Promega) 

Reagent/Constituent Volume (μL) 

Water 5.15 

GoTaq® G2 Colorless Master Mix,2X        7.5 

Primer 1.  (stock concentration is 20μM)   0.45 

Primer 2.  (stock concentration is 20μM)   0.45 

     Primer 3.  (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: 15.00 μL 

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

 

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  

8.  Finish  4 ∞ n/a 
 

Primers:  Electrophoresis Protocol: 

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

1. DNA253-22 CCATCCTAGGAAGGAAGTTTCC Estimated Running 
Time: 

90 min. 

2. Neo3A GCAGCGCATCGCCTTCTATC Primers Band (bp) Genotype 

3. DNA253-21 TGGCTGAGCAAAGAAGACATCC 1 & 2 549 Mutant 

   1 & 3 658 Wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: 
UNQ2512 

Date of Submission:  1-10-05 

Lexicon Contract Name: 
DNA253 

Mutation Type: X  Standard Knock out  

LexVision Name: 
MAS245N1   Conditional  

Reference accessions:  
ENSMUST00000029567, 

AF285091 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS30_________     
    X Target Vector  DNA __pKOS30.TV____________     

  X Targeted ES Cell DNA __1A1____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 15+16 19+20 

Restriction Enzyme for Genomic Digest: Hind III Apa I 

Predicted Wild-type Band (kb): 11.3 kb 3.2 kb 

Predicted Mutant Band (kb): 9.8 kb 8.0 kb 

Probe Size: 546 bp 577 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: DNA253-21 5’ Primer Name: Neo3A 

3’ Primer Name: DNA253-22 3’ Primer Name: DNA253-22 

Predicted Wild-type Band (bp): 658 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 549 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 
DNA253-15  5’ – AATAAGTGGCTGCGTACTGG  
DNA253-16 5’ – TACTCGAAGGTACCTCAAGC 
DNA253-19 5’ – AGAGTCTTGGATAGTCAGGG 
DNA253-20 5’ – CTGGAGTGTATAGCATACCG 
 
 
 
PCR Genotyping 
DNA253-21 5’ – TGGCTGAGCAAAGAAGACATCC      
DNA253-22 5’ – CCATCCTAGGAAGGAAGTTTCC 
Neo3A  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 

ATGTGGAAGCGGCAGAGAAATGACCTGTCCAGACAAGCCGGGGCAGCTCGTAAACTGGTTTGTCTGCTCTCTGTGCGC
CCCACGAGTGTGTAAACTTTGGAGTAGTCGGCGTCCCAGGACCAGACGGAACCTCCTGCTGGGCACTGCCTGTGCCATC
TACCTGGGCTTTCTGGTGAGCCAGGTGGGCAGAGGTTCCTTTCAGCATGGGCAGGCGACTGACAGGGGACCACCCAAC
GGTCACGACATCTTCAAGGTACCCTTCTCTGAGATTCCCCTGGATGGTACCCTGGCCCCTCCAGAGTTGCAGGGCAATG
GAAGCACTTTGCAGCCCAACGTGGTGTACATTACTCTACGCTCCAAGCGCAGCAAGCCTGCGAATATCCGTGGCACGGT
GAAACCCAAGCGCAGGAAGAAGTATGCGGTGGCATCTGCAGCCCCTGATCAGGAGGTGCTGGTTAGACCATCCCTTAT
ACAGCAGGAAGCTGCACGGGCAGCAGATGCTGAAGTACCTGGCTATGTTCAGGGTTACCTAACCAAGGTTGGTGAACG
ACCCTGGAGGGTGCTGCGTGGTCCTGGAGTCAGAACTAGAGGTTCAAACTTGCAGCAGCCTAGGGCCCGAGAGAGCAA
CATTAGGATTTATAGCGAGAGCGCCCCCTCATGGCTGAGCAAAGAAGACATCCGCAGAATGCGCCTCCTGGCTGATAG
TGAGGTGGCTAGCATCCTACCTATCTCTAAGAGTGGTACCCGCTTGCTGGTGTTGGAAGGGAGCACCTCAGGCTCTGTG
CCTGGCTGCGGGCCTAGCCCCTGTGGGCTTCTCAAGCAGCCGCTGGACATGAGTGAAGTGTTCGCCTTCCACCTGGACA
GGATCCTGGGTCTCAACAGGACCCTGCCATCTGTGAGCAGGAAATTAGAGTTCATCCAAGGTAACAGATT 
 

Genomic Locus: (The deleted sequence represents nt 11221-12153 in the sequence below.  KOS30 used to generate the TV 
represents nt 6229-13952 in the sequence below.) 
 
TAACTTTTGTTATGCCAGACTTACTTTGATGTTGACAACTACCATTATGTGGTCATTAATTAATTATCAATTAATCATTA
ATTGATAATTGATCATTAATTAATTGACCATTAGTTTTAAGGTGTGCCTCTTCCCCAGTGCCTGGCTGTAACAAGCGCCT
TCCACTTTGAATCCCAGGCTCTGGATTCAGTAGTGTTGCTCACCTGTTGAAATCCCTGGATTAGATCCATCTGGCTGCTG
TGGTCTGTGACAGCCCTTTGAAGCTTGCCTTGCACACAAGAAGAGTGGAGTTTAAAGGGAAAGTTGAGGGAAAATGTG
TGTGTAAGCTTCAGGTTTGCTCTCAGGTTCCTTCCTCTCGAGTAGTTTGCACCTCGGGCCAAAGGTCCATAGACATCTGT
CCTAGTTGCTTCTCTATTGCTGGGATAAAACTCCACGACCAAAAGCAACTTGAGGAGGAAAGAGTTTATTTCATCTTAC
AGCTCACAGTTCAACACAGAGAGAAGTCGGGGCAGACGTTCAATGCAGGGACCTGAAGGCAGGACCTTGAATGAAGC
ACAGACCTTGGAGGAACAATGGTTACAGGCTGGGTCTCCATGGTTTGTTCCACCTTCTTATACACCCAGAACCACCTTC
CCAGAGGTGGCACTACCCACAGTAGGCTGGGCCTTCCCACTTCAATCCCTAACCAAGAAAATGCTGCGTAGACTTTCCA
ACAGGCCAATCTGATGGAGGAATTTCTCAGCTTCGATTCTTTCTTCCACGATGGGTCAAGTTGACAAACAGCTGATCAG
CACAGCATCCTCACTGGATTCTCTTCAGACCTATGAGACTGTTGCTTGCTTCTTGGATTCTCTGCACCTCCACCATAATTT
GGAAAATGCCTTTAGGAAAGTTCCAAGGTAGAGGTTAGGTTGGCTCACGACAGTCCCTCTGTCAGGGCTCAATGCTCTG
CACTGCTTGCTGTTTGGGTGCCAGTGCTTTCAGGGGGTTGGTTATATATATTTATAAATTTAAAGTTATTTTTAGTAGAT
TCAAATCAATATATGCTATAATATTGGATCTAGAATACAATTAAAAATTTAATTACAGCAATGATTATTATTTTTAATTA
CAGAAATGCCAAGTAAGCACGCAAAGAGAAGCAAGGAAAGGCCATGTGGTACTGGGCTGGAGAGGTGGCTCACTACA
TGCTATTTGCTCTTGCAGAGGACCTGAGTTTGTTTCCCAGAACCCACGTGGTTATACCTCAACCATCCATAATTACACTT
TTAGGGCTCTAGCATCTTTGTCAGGAACAAAGCTACACATGCAGAAATATAGCCAAATGGTTCTTACTGATAAAGTAAA
TAAAACAATTTTTTAAAAATATTCACATCAGGTAACTTCCAAAGTCACATCTCTACCTTTTGAGAGGTGGCCTCTCACTG
AGCCTGAAATACACTGACTAGCTACAAAGACTGGCCAGAGAGTTCCAGGAATCCTCCTGTCTCTGACCCTATAGTGGTG
GGGTTACATGCATGTGCTGCAGCACCTGGAGTTTTAGGTGGGTACTGGGAATCTGAACTCAGGTCTTTATGCCTGCCCA
CGCTGTCTCTCCAGCCCCTGTTCTGTATTACCAGAGGCGTGGGAGAGGTGTGTCCTATTTAGCTTAAAAGCAGCAAATT
ACCAGGAAGAAAATGCTATACTTTCTGATTCACACTTAATCTTTTTGTGACAAAGCTTTCTGATTTCAATTATATTGCCA
AGGCACTAACTGTACCTGTGCAGATTACCACTAATTACTTATAATTTTAAAAGGCAAAAATCACCCATGAATTGAATCC
AAAGCAGCATGGAAAATATACTCCTGATTATAGGGTATAATCATGAAGCGACTTCTAGGTAATGTGTTACATGAGTAAC
TTCTGACAACCGTATCATGAACCTGAAATCGTGCACTGATCATGGGCTTTAGCTATGCCTGTCTCCTTACCATCTATGTA
GAAAGTTTAGCTATTGCAGGAAGCGGGAAGAGTGAACAAGCTAACATGCTTCCAATCACTGTGGTAAGTGCTTTACAT
GCAAGGTCTAGTTTTAGAACCGTCCCGTGAACGACATAAAACTGTCCTACATTTTCAGGTGAGGGAACAGTAGAATTCA
AGCTCTTGCCCAAAGCACCTAGCTGAAGTAAGAATTTTTGCTTACAGATTCTTCAACCTCACCTAATGAAATGCAAATT
GGCAATCATAAACTCTATTGCCTACTTCCACGTTGTAAGCAATTAGTGCAAAAATGAAACAAGGAATTGCCTCTGAGCT
GGTGATTACTGCAGTCAAGGATGGCTCCGTTCTCTAAAGGACTGAAGTCCGTTGTGCATTCTCTCCTGTGGAGGAGCAG
CGAAGGTGAGTTGTACTCAGGAAAAGACCACTCATTCTTCGGAAGACATTTAGTGCTCTTCTGTACCTCGTGCACCCAT
TCCTTTTTTAATTTCAGAACAGACTCCAGGCTTCTGAGAAAAGGCTTTTAGGTTTCTACATTTTAGTTGCTCTACAAGTT
ATGTGAGCATGGGCCTTGAGCTTCCGTGGGAAGCAGGGTAATTTTAGTATAGAAGGCTGTCAGTTAGTATGGGGCTGTT
TTCTTCTGGATGCTTCCCTTAGCTAGCCTGACCGCACCCAACCATGTCTGTTCTTGGTTTTCATCCTGTAGATGGTGAATT
GTGATCTTTCTCTGATTTTTTTCCCACTGTGATTGAGCCATGCATGACGATGTATGAAAAACCATATGCATAAACTTTAT
AAACCGATAGGCTGAATTTTGAAGACAGTATTTCCTAGCTACATGTTATAACCTTGCTTAGAGAAAGAGGCTGAACCCA
TAGGGCTGGGGAAGTGATGTTGAGTGGCTAGGCAGACTAAGATATTAACTTATTTTACTTCTGTGGATTCAGTGACTGA
AGGGGCAGGAAGGAAACTGAGCCCTCAGGAGGGGGCAGCGTAGAGCAACCATAGATAAAACTGCCAAGGTGACTGTG
AGTTTGAATCTTCTCACAGCTTTTGGTGTTATTGGTCCTTCCTCCTCCAGCACCTTCTTCTTCCCTTCTCGTCCTGCTTCCT
TGCTTGTGGAGTCTCATCAAGGACAGCGGTTCTCAATGTTTGGATTCCCTGTGTCAATTCAGACACTGGCACTTCCATCC
AGAGTATCCAATTTGGTAGTTCTGGCGCTACAGCCAAGGGGTTGCTCTTGTAGGAAACTTCCAGGTGTAGCTGATGCTG



   

TGGGGCCATGGCAGTGATTTGAGATGCGTGGGGCAAGGAGCCGTGCTTTGTTATCTTAATTTTTTCAATCATTAATTCAT
TTACCCAACACTTACCGAGATACTATTGAGCCAAGTAAAAGTTGTCTCAGTTTGCTCTCTACTGCTGTGAAAAGTACGA
AAAGCAACCTGGGGAGGAAAGGGTTACAGTCCAAGTGAGGGACATGGGGCTGGAGCTCAAGGAGGGGCCTAGAGGTG
GGAATTGGAGCAGAGACTATGGAGGAACATTAGTTACTGTGTTCCACCTGACTTGCTCGGCTTGCTTATAGGTGCAAGG
ACCACTTGCCCTAGGGAGGCAGTGCCTACAGTGGGGCTGGGGCTCTCATGTCAATCATTAGCCAACAAAATGCTCCAG
CAGGCCAATCTGCTGGAAGCAGTTTCTTCCCCGAGGTTCTCTCTTTCCAATTTTCTCTAGTTTGTCTCTAGTTAGCAACA
ACAACAACAACAACAACAACAACAACAAACCCTAACCAGGTCAAACACCCTAGAAATTTATGCATTCTCCAGAAACCC
TGGTTTTGGACCACCATTCAGCAGTTTTGTAAATGCTAAATGGTTTAGTAGCCTATAAAGGGGTTCTAACCAGACAAAG
TGTGGCAAACACAGGCCTGACCATGGCAAACATTGTAAGGCAATCAGGTTTTGCCCTTTTACCTCTTCTCTCCCTTGCTA
AAACCCATCACATTCCTAAAGCTAGCCTCTGAGGTCTATCCCCTTATTTGCTCACCAATTCATTCCTGAGACAAAATACA
TTATTTGATCCAATGATCAAAATTCACTATTTGGTTAGTTTGCCCACTCAGGGTTTGCCAGTTCATTCTAACCCAGTATT
CCCCCTTTTCTCCTAAAAAAGCCACTCCTGCACAAATACCCTCTCTTGCTTCTCTTGCTTTTCTTGTTTGGGTTTGCTGCT
GCTGCCACCGCTGCTGCCGCCACCGCCGCCTGCTGCTTTGCAGTCTCCCTGCCTTGTTTGCCCCTCCAGGGCAATAAATC
TCCTTTGTGCTGAGAATTTGTTGTCTGGGTGTGCCCTGTACTGATTCCGATTCCAGGGGCCAACTTCTTTCGGTCTGTGG
GTTCCGCCAAGCACTCTTCAGCAGGAATGACTTGAATTGCTGGCTGTCGCTCTCTTGCTTGAGATAAGCCCAGCAGCAC
CCTCAATAAAGCTCTTAATTGTGTCTCAGGGGTGTCAAGGCTTGTCACTCATAGGCTTATAAGCCTGTCAGTTCTGGTTA
CTACACGTAAGCCTTGTTTGTGCCTGTTTCCTGTCCGTGAAGCAGCTTAAGGGCACGTCGCCGCTGCACCTGTCACTGCT
CCTGTCTCCATGTATAACATGGTTCACCCCATGGATGCTGTCCTGCTATGCTCCACCTACTCACCATGGGCCTGAACAGC
CCTGGAGAGAGCAAGGTGCCATCAGACCCTGTGTCACATCTCCTCAGCTAGAGACTCAAATGTGTTGCTTATTTCTCAT
TCTATCTCAGAATACTCGAAGGTACCTCAAGCAGGATCTTCCTAAAGTTACCATGAATCTATTAGAGCTTCAGGGCTGA
GAATGGTTGGATGGGCAGGGATTGTGATATTATCCCAGGCTGTCCTTCCTAATCTAGGTTTTTGATCAGTTCATAACACA
TGTATGTGAAGCTATACACCCACATATCAGATATGCTGCACATATTTGAATCATAGATGGTGGCATATAAACTCTCAAA
ACCACCAGCTTTAAATGAATGAGAAATCTCACTTTTCTCCCTCATTTGCCTCCTATGTATCATGTTTATTTATAATTCTGA
AGCATTTCTAGTGTGCTAAATTTAATCTAGCATAGCTAAGAGGTCTTCCTTTCTTCAAATACAGTCGCATAGCTTATTTT
CTGTTGTATAAACTGTGCTTGAGGTAAGGGGAGATGATTTACAGTTCTGGTCTAATTTCTTGCTAGGGGCCCAAGCGTT
GAGCCAGTTTTGAGCAATCTTTACTTATGTACATTGATGCAGGCTGTGGGTATCCTGGGTCCAGTACGCAGCCACTTATT
CTTCCCCACAAGTGGTGTGTTGGCAGGGGTCAAGGCCACACACTAAGGACTTATTGTCCATTTCTGAAGTAGAAGCATT
TAGTTGTCTAGATTCTCTGCATATTTTGGTAATAGCTTACATAGTCTTCAGTTAATTTTCCAGATTTTTTTCCCCTGATGA
AGCCAGAGGATTGACTCATCAGACAGCATAGCTGCCCTTGTATGGGACCCAAGCTCAATTTCCAGCACCCACATGGTCA
CTCACAGCCATCTGTAACCTCAGTTCCAGAAGATCTGACTGACACTGTCTCCTGACCTCCAAGGGCACTACACACACAC
ACACACACACACACACACACACACACACACACACACGGTGCACAACATACATACAGGCATAATGTTCATACACAGTAA
ATAGATCTAAAAATAAATTAAAAATCTCAATGTCAATTGAAGCAAATGTGAATTATTCTAATATTCACAAAACACCAAA
TGATTAAGAGGTGAAATAACAACCTTATACATCCTTCTTTCTTTAAACTTAAGTTAAATTGGCTGCTATATATTTTCTGA
GGGTTGAGACAGGGTCTTCCTATATATTTCTGGCTGTTCTACGATTTGCTTTGCAGACCAGGCTGGCTTTGAACTCACAG
AGACCCCCTGCTTCTGCCTCCCAATTGCTGGTTTTAAAGGCACGTGCCATGATGTCTGATGGCTGGCAAGGATTTGATGT
GTTATGGTATGGTCTGTTCATGCAAACATTTTTTGGTAATTCAACAGGACCATTCTAACACACAGCTTTAAAGAAATGA
CACCACCTTTCTAGCGAAGTTAGGCTAAATGGATTGTGGCAAGACATTTCTTTACCGGGGCCAGGAGCATCCTTTTGCT
CTTAATCAGTTTTGGTCACAGATCAAGAACACATTTAATACCATGAGACATCTCTTGGGAATATGGCTACTGTATCTCTT
GCTTATGTAGGAGCACCTGCAAGCTGTGACAATGAGTGTCTGGCCAGGGATTTATTAGGACATCTCTGAGGAGATAGGT
TCTCCTGAAGTGCTCCCTCCACTGCAAGTCAGGGTAGACATGGAGCTCTGTAGAGATGGTTTCTGTGAGGAAACTTCTC
ATGCTACATGGATGTCTGTGGGTTTCTACAAAACAGTGTAAGAAGTGGGACTCTCTGCACACAGCTCAAGGAAAAACT
AAAACACACAGTGCTATCTAAACAGTTGCAAGCTGGTAAAGTGGGCCACACTTGGAATGTTAGCATTTGTGAATCTGA
GGCAGGAGGACTGCTGTGAACTCTAGGCTAGACCCTGCCTCAAAATAATGACAAGATCACCACCAACCAAATAGCAAC
AGCAATAACAAAGACATAAAAAAGAAACACAAAAGCCAAACCAAAATCTAGGTAAAACCATATTCCTTATTACCAAG
AATGCACCTGTATCACGGTATTTCAAGGATTATGAAGTTGAGAGTACTTCAGTTTCCTAGCAGGGCAGCTTGGCACTAT
CCAGGCCTGGAGTGAAAACAATCAGCACACACATGAGGAATTCCCACGTGGCAAGCAGTCAGCACACACATGAGGAA
TTCCCATGTGGCAAGCAGGAGAAAGGCTGCAGTTGAATTGAGCTTCCAGTGAAGTGGTGCATCCTGTCAGGAGTACCA
CTGTGTGCCCTGTGGACTCAAACTCCCCAACCTTCTGAAAGCTATTGGCAAAATAATTTATAGGGACTCTCACTGAAAG
TTCACTCACTAACTCTTCCCTTTTCTTTGTTGACCCTTGCTTGTTACATGTTACATATCCAAGAATGGGCATTCTGAGATG
AAGTGTGGGTCACCACATGAAGGGAATTTACCATGTAGACCAAGGGTGCTGATGGAGACTGTTGAATCACATCCCTTAT
GAGACAGGGCTAAGGAAGCCAGTTTGCTGGTCATCTGACATGCTGCTTGAGAGAACAATTAGGAGAGGTGAAGTGTAA
TGACTAGTGTGTAATGGTGGAATGATGGATTTCAGAGTCTGAGGAGACATCAATAGCCAGCTGGAGAGATGCTGTGAT
ATTGGCCCCTTTGAAGAGATTGTAAGATGCTCCTTGGAGGGCACATATACCCCATGCCCAGGGACCTGCTCAGTAGATT
CACAATAGTTTCAAAGGGGAGATTTTCTGCTCTCCCCCTAGTCTATCGAACACTGGGTTACCTGGAGCCAGGCTTAGCA
TTCGGTGAGGAGGTAGAAAAGCCCAGAATGGATTTATTATACAGGAAACACACAAACAAGCAAACAAACACCATGGG
TCACCTTGCTTTTCTGTTTTAGTAGTTTTTCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTGGATTTG
AGATAACTTCTTGCTATGTAGCCCAAGCTGCCCTCTAATATTCTTCAGCCTCCAGAGTGCTGGAATTGTGGGTACATGCT
TTTTGAGAGGCCAAGGTAGCTTCTGCAGAGGGAGTATGATTCCACTGTGAAATGAAAAGATTTGACTACGATACAGAA
TCAAACATTTTGATAAGTTATGCAGAAACATCTAGGACTAACAATAACTGATAAACTTTAAACCTCCTCCCAGTGCAAC



   

CCCAGTGTAGAAAGAAGAGACCTAGATCCCACCTGGAGTTGTAGCCAAGGGGGTTGAAGATGGTAATAAGGCCTCAGC
ATAGGTTTGAATGGCAGTGGAAGTAATGATATACTAACTGTTCTCTGATTACATCGAAGGAGCCTCGTCTGATGTACTG
ATTTTATTTTCACAACATAAATAATTTCTTATGCTTGTCCCCAAGTCTACAGTAATGGCTTTTCCTTGGCATGACCGGTTT
CAGTAGACGGTTCTTTGAGAAACTCAGTAAGGTGTGGACAGGAGGCGAGAAAGACAAACACATCACCAACTCTTCCAG
AAGGTCCTTCCATCCATGCTGACTCCTTTAACCACAAGGGGGAGCCCTCAGGGCGAGTGCTGTTGTCTGACTCTTGGAT
GTGGACTCCTCAATACTGAAGATGAGACCGGTTCCAGTCTGCACCACAGTAATTGAGGGGCAGAGCCACGTTTCTGACT
TATCCTTTGCTGACCACACGGCTTAGCTCCTGTTAGTCCCCATTGTGATGGAAGGAGGGGAATAATGAACTGAATCTTT
CCTTATAAGGAACATTCTTTTCAGGTAAGAGAGGAATCAGCTGGATTTATGAGCCCACACAACCTTCTGCTTCCTAGGT
GCCCCCTAAAGTTGCCTTTAAAACGTCTGGAAGAGGCTTCTGCCAAATGTTTATCTATGAGTTTTTAATTTAATATTTTA
TGTTGTCAAAAATAGGACTTTAAGAGCTCCCACATGCTAAACTAGTGCTCTATCAGCAAGCCACACCTCAGCTCAGGGC
TTTCCTTTGTAAAGGCTTACTTAGGTCAATTAATCTTTTGAATATGCGTAAAGTACAAGATAGCTATAAAAAGCAGTTCT
GAGCCGGGCGTGGTGGCGCGCACCTTTAATCCCAGCGCTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTTTGAGGCCA
GTCTGGTCTACAAAGAGTTCCAGGACAGCCAGAGCTACACAGAGAAATCCTGTCTCGAAAAAACCAAGCCAAACCAAC
CAACCAAACAAACAAAAAAGCAGTTCTGCCATTGTCCCATCTCAGAAACTTCTGAGATACTTTCTAGAAAACAAATTCA
TGTTCATAGAGTTTGCTTTAAGAGTTTTGGAGCATAAAGAAAATGACTTCAGTGCCCGAATTCTCATTAAGTTTAGTCA
AAGCCAGTCAGAACTTTAAGGTTCCTGTCCATCTCTGATTTGTCTCTTTTCATGATGTATCATAACTTTTAAAGAGGAAG
AATAGTTTGAGAATGGGAAAATCTTTGCTTTTTTTTTTGGCATTGTAACACGATATTTTAAGGATTATACAGCATCATAT
TCTATTATTTTCATTTCCCACCACATCACAGCCTTTTCTCTAAAAAGGGGGTAATCGTCCCTATCCCATTGGTGGCTTCTT
GTTTGATTCTGTTTGCTGCGGAAGCAGAGACAAGTAAGCCCAGTGAGACCCCAAGGTCATCTGATCCTGCCTTTGTGCC
AGGACATGCAAATGACCCAGGCCAATCACTAACCTGTTTTCAGAAGACCTCCAATCAGAAGGGGTCCAGGCTGCCTTC
TGAGGGCTGTTGCTGTGTTCATTTGCATGCTGCAAGAACCTTCTCATCTCCCTACACCCCACTCTTATCTCACGCTTCCGT
TTCTCTACTCATTTCCAGTGACCCCCTTCTTAGCTTTGTCTACCTTTCCTGGCCGTTTTACCCCCATCGAGAACTGGTGGG
AGACAAGAGTTAGTCTGCAAACAGCCCAGATGTAAGGTAAGTTGCAGGCCCTGGACTCTGGCGTCCAGTTTCCCCTTCC
CAACTCCGTGGGGTCAGGCAGGGGTCAGTGGGCACTCCTCATTTTTCTAAGGTATTTATTTGGCAACAGGGTCTCCGCC
AACTCCAGCAAAACACTTCAGATCACTTCAGCTTCCCAAGGCTGCCATTTCTGTGTCGCTTAGCAAATGAGACACTAGG
GGGCTCCCAGGGGCTGAAAGGAGCAGAAAGTTGTTTGAATGAAAACTGGGTCTGAGCTGTGTTTGGAGAAATTCAAAA
TTAAATTTTATTTTTTATTTTTTTAGTCATCTTTAAAAAGAACCTCACGTGTCTGAAAACGGCGCAGCAGCCAGTTTACA
AATCATTTTGCTCCGCTGTTAGAAGGCGGCAGCTTTTAAGGCTGAGCCGAGATGTTTGAAAGGTGGAACACCCTTGGCC
ATGAAATATGTTCTCCTTACGTGCCTCAGCCTTTCAAAGTTCTGTGCATTAGAGTCAGGAATTCCATTCTTCCTGGAGCT
AAGCGTGGGGCCAGCTGTGTAAGTAAAGTTTTGTTTTTCTTCTTAAACAACTTTTTCCCTCTATTTAAAAATGTGAAGAA
AAAGGCAAAAAAAACAACAACAAAAAAAAAAACAACAAAAAAAAACCCACCAAAAAACCTAGATATTCTTTTCTTTC
ATTTTTGCTCTCTTTAGTGGAAAGAAAAGGAATAAAAAGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAACTCACCCTTTTCAAGCTATATAAACATCAAG
GGGTAGTTAAATAACAATTTTAGATATGGAATATATTGTGAAAACAATGTGGAACATTAGTTAAGAGAATATGTTTAAA
TATGAACTCACTACTTGATATTTTTGTAATATATATCTTACAAAAGTTAGGGTGTCTATAAAAATCTTAAAAAGTATTTA
TTTCTTTTCTTATTTCTGAATCACAAAAAGGGGGTCTGCAGGGGATCCTGGTTGATGACTTTTAAGAGTTTTGCTTCTCA
GATGTAGTGGCTTTAACTGTGAGCTAGCAAACGCTCTTTGCAGCTTGTCTTCATTACTTTAAAGTAAAATCAGACTCACA
CACCTATCTTGCTTCCGCATTTTAAACTTTACACCAAACTTGGTAGAATTTGTGGAAGGAAAGGGTTACTCGCCTCTTTC
CTCTTGTAGAGGAACTGAAATGGGTTGAGTTAGTGATTCAGTCAACTCTTGTTTCCATTCATTCCCAGAGTCAGCCCTCC
TTTCTCCTGGGAAAGGCTGATAGGAGTTTAAAAGGCTTGCGGTGGCCAGTTCACAAAGCGTTCCCAGAACCCGCAGCA
GCGACCCTTCTCTTTTACCTCTCTGCCTGTTGGAGACCACTTAGATAGCGAAGCGGACTGGACGGCTGGATTCAGGAAG
CCATGAATCATGTCACCCGGAGCCAGCTGCAGACTTTAAACTCAGTTCAGCATGTGGAAGCGGCAGAGAAATGACCTG
TCCAGACAAGCCGGGGCAGCTCGTAAACTGGTTTGTCTGCTCTCTGTGCGCCCCACGAGTGTGTAAACTTTGGAGTAGT
CGGCGTCCCAGGACCAGACGGAACCTCCTGCTGGGCACTGCCTGTGCCATCTACCTGGGCTTTCTGGTGAGCCAGGTGG
GCAGAGGTTCCTTTCAGCATGGGCAGGCGACTGACAGGGGACCACCCAACGGTCACGACATCTTCAAGGTACCCTTCT
CTGAGATTCCCCTGGATGGTACCCTGGCCCCTCCAGAGTTGCAGGGCAATGGAAGCACTTTGCAGCCCAACGTGGTGTA
CATTACTCTACGCTCCAAGCGCAGCAAGCCTGCGAATATCCGTGGCACGGTGAAACCCAAGCGCAGGAAGAAGTATGC
GGTGGCATCTGCAGCCCCTGATCAGGAGGTGCTGGTTAGACCATCCCTTATACAGCAGGAAGCTGCACGGGCAGCAGA
TGCTGAAGTACCTGGCTATGTTCAGGGTTACCTAACCAAGGTTGGTGAACGACCCTGGAGGGTGCTGCGTGGTCCTGGA
GTCAGAACTAGAGGTTCAAACTTGCAGCAGCCTAGGGCCCGAGAGAGCAACATTAGGATTTATAGCGAGAGCGCCCCC
TCATGGCTGAGCAAAGAAGACATCCGCAGAATGCGCCTCCTGGCTGATAGTGAGGTGGCTAGCATCCTACCTATCTCTA
AGAGTGGTACCCGCTTGCTGGTGTTGGAAGGGAGCACCTCAGGCTCTGTGCCTGGCTGCGGGCCTAGCCCCTGTGGGCT
TCTCAAGCAGCCGCTGGACATGAGTGAAGTGTTCGCCTTCCACCTGGACAGGATCCTGGGTCTCAACAGGACCCTGCCA
TCTGTGAGCAGGAAATTAGAGTTCATCCAAGGTAACAGATTCACTTGCTTCTTATTTGCAGCTGCTGGGGATTTGGGAT
CGTTTTCTCCTTTCCCCCACTCTCTCTGAATTATTTTCCCCACCCATGTTTCCCATTTGGACAGCAGCAGCAGCAGTAGC
GTCATTTTTCCATACGCGTGGCATTCTTCTATTTCCCAGTCTGGGGATATTAGAGTTCTAATGCACAGCTGTGCTGGGCA
TGTGAGGGAAAGCCCACACTGCAATCTTTGCTCTCCGTTTCTCTCTGTGCACTTTTTCGTGGCATGTTAAATCTAATTAA
AACTAGTGACAGTTTGCACGATGACAGGAAGCCAGGGTACAGAGCTTGCTGACAGCCTTGCATAGAACCTTACAGGTT
TCTATGGAAACTTCCTTCCTAGGATGGTTTAAAGAGTAAGGGGTTGGGGGGTGGGGCATAGAAATGATGTCTCAGTGGT



   

TAAGAGCACTCAGTGCTTTTGCAAATCACACACACACACACACACAGACACAGACACACACACACATACACACACAGG
GTGTTTCACAACCGCCTGTAATTCATGGGTATCCAACACTGTCTTCTGACCTCTGTTGGCATCAGGCATGAGTGTGGTAC
ACATCCACATATGAAGACAAACACTTCTATGCATAAAATAAAGATTAAATATTCTAAAAATTAAGAGGAAAGTGGTTA
TCTTTCCTCAGCAAATAGTCTTTGTCAGAGGCTCAGACAGAACTGACCACATGAGAGCTAACTCTTTTACCTCGACTGTC
ACCAATGGACTCAGCCTCTTTAATAAATAAAGAGCATAAAAATCATAGGTGCATTTAGAGTGTAGACTAACTAGCCAT
GTGACTTCTTCAAGCTTCACTATTTACAGAGCCCCATGTGTCCTCCTGTAACACAAAGGTTGTGTCTAGGGCATGTGGCC
ACTAACTGAAGTACAGCTTTGCAGTGCTGGTCTATGGAAATGATCTTGCCACACAGAGGATACTCTCTGAATGAGAATG
CCATGTCGGGGTTGGAATCTGAAGTACACTCAGTCAGTGACTTGTGTTGCAATGTAGAACCACCCAGGCTGAAATGTTA
GAGCATCTCTCTTCAGCTGTGCAATGGCAATACTGTCCACCTCATGAAGTTGCTGGTAGCTTACACATAGACAGCAGTT
CTTGGCACCAACCAAACCTTCAATAAGCGCTGGCTATTGCTGTTATTCCACTGAGTGAGCCAAGTACCAAGTTCCCTGA
GTTGCTTTGGGCCATCAACCCTCAAAGGTCATTTTCTCTTATGAACAAACTAGCAATAGAACTCTTCTAGTTTGACTGTG
CCTATTTTGTGCCAGAATTCCTCTTGGACATTTGATTCTGTTCCCTGGGTTTCTAGAATATCAAAACCCCTAAAATTCAG
TTTGAAGAAGTCTCTGGCATGGTCCTCGCTCCAGCCATATCCAAGTGGCGGTTGAAATAAATGAATAGAGTCACAGCCG
CGGCTCAGTGTGATGAGTTCAAGAGTAGGATTTTGTATCAGATGGCTTCAGTGGTTGTTCCTGCTTCAATATCTCTTCCC
TTCAGTGTTTTAGAGTCATGAAGTCAGGTCAGCTTCCTCAGGAGCATATGTATGGACTCACGTGTGCATCATTTCATACA
GGTGTTTTGTTACAGTGAGGTAGGTGACAAGAACAGGCCAGTTCCAGCATGCAACGAACATTACTCAGGTTTCCCCTTC
CTATGTTGCTTTTTTTCTACCTGATTTACTCGTTGGGTGTGAATTTCCCTGTCGGGACCACCTATTCCTGGTAACTCAGTT
TTACGTGAGCAGTGTCTGAGCTCTGAAAGAGATCCAGCTCATTCTATATAATCCTATTGTGTTATCTCTCCCTTCCCACT
GTCTCTGTGTCTGGGAGGCAGCAATGTTTCTTGTATTTTTTATTGTGTTCGAGCCCACTGGAGTGTATAGCATACCGTAG
ACACTCATGGAATGAACACATTGAATGAATGCAGGGGTTCCTTCTTGCCTTGTTTCTTTGATGCTTGACGGCAAATCCGT
ACCTGCCTCCAGTTTCTAATGCTAGGGACTAATAAAAATTAGTATTTTTATCCTAAATCCAGGCTGGGATTCATCTGGAA
GGACTTCACAAAAAGTTTACTGTGGAGGCTAATGACAAATGTTCCTGGTAGCCTTGTTACAGCACAAATAATTAGGCTT
GTAGATGTATTATGCTGAGGACGATCAGCATGGCATGTTGATATCAGGCTAGCATGATTTAATGATGGGTTTTCTATAG
GCAGAACAATATGATTTGTTTAAGGGGTATGGTTTGGTCTAGAAATCTTTTTATATGGAGGAGAGAGCAGGTAGTTAGC
ACATCTTGTATGCATGTAGTGTGTCTTAAGGGCTGTATCTATTCTTTGACTTTTACTTGTATTTATGAAAATACATTTATG
TCTCGAGCAAGGAAGATAGTTTGTATGAGGTGCAGAGTTAAGCATTTGGGTTATCTCCCTGACTATCCAAGACTCTTAC
ACAGTTGGCATTAAAAAAAAAAAGACAAAACACCTTAATGTGAGATGAAAGACACGTCTGTTTAGAGTCATAATAGGA
GAATGAATTCTTGAGACCATAAGGAATAAAGACTCTATTTTCTCTGGTTTTCTTTCTTTCTTTTTTTTATTAGATATTTTC
TTTATTTACATTTAAAATGCTATCCTGAAAGTTCCCTATACCCTCTCCCCGCCCTGCTCCCCTACTCATTCACTCCTGCTT
CTTGGCCCTGGCATTCCCCTGAACTGGGGCATATAAAGTTTGCAAGACCAAGGGGCCTCTCTTCCCAGTGATGGCTGAC
TAGGCCATCTTCTGCTACATATGCAGCTAGAGACACGAGCTCTGGGGGGGGGGTACTGGTTAGTTCATATTGTTGTTTC
ACCTATAGGGTTGCAGACCCTTCAGCTCCTGGGTGCTTTCTCTAGCTTCTCCATTGGGGGCCCTGTGTTTCATCTTATAG
ATGACTGTGAGCATCCACTTCTGTATTTTCCAGGCACTGGCATACCCTCACAGGAGACAGCTATACCAGGGTCCCTTCA
TCAAAATCTTTCTGGCATATGCAATAGTGTCTGGGTTTGGTGGCTGATTATGGGATGGATCCCCAGGTGGGGTAGTCTC
TGGATAGTCCATCCCTTTGTCTTAGTGCCAAACTTTGTCTCTGTAACTCCTTTCATAGGTATTTTGTTCCCTATTCTAAGG
AGGAATGAAGTATCCACCCATTGGTCTTCCCTCTTCTTGATTTTCTTGTGTTTTGCAAATTGTATCTTGGGTGTTCTATGT
TTCTGGGCTAATATCCACTTATCAGTGAGTGCATATCTAATGACTTCTTTTGTGATTGGGTTACCTCACTAAGAATCATA
TCCTCCAGATACATCCATTTGTCCAAGAATTTCATAAATTCATCATTTTAAATAGCTGAGTAGTACTCCATTGTGTAAAT
GTATCACATTTTCTGTATCCATTCTTCTGTTGAGGGACATCTGGGTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTGC
TATGAACATAGCTGGAGCATGTGTTCTTATTACCAGTTGGAACTTCTTCTGGGTATATGCCCAGGAGAGGTATTGCTGG
AATTATGTCCAATTTTCTGAGGAACCTCCAGACTGACTTCCAGAGTGGTTGTACAAACTTGCAATCCCACCAGCAGTGG
AGGAGTGTTCCTCTTTCTCCACATCCTCGCCAGCATCTGCTGTCAACTGAATTTTTGATCTTAGTCATTCTGACTGGCGT
GAGGTGGAATCTCAAGGTTGTCCTTTACTGCTTTTAATATTCTATCTTTATTTAGTGCATTTGTTCTGATTATTATGTGTC
AGGAGGAATTTCTTTTCTGGTCCAGTCTATTTGGAGTTCTGTAGGCTTCTTGTATGTTCATGGGCATCTCTTTCTTTAGGT
TTGGGAAGTTTTCTTCTATAATTTTGTTGAAGATATTTGCTAGCCCTTTAAGTTGAAAATCTTCATTCTCATCTACCCCTA
TTATTTTGTAGGTTTGGTCTCCTCATTGTGTCCTGGATTTCCTGGATGATTTGAGTTAGGATCTTTTTAAATTTTGCATTTT
CTTTGATTGTTGTGCCCATGTTCTGTATGGAATCTTCTGCACCTGAGATTCTCTGTTCCATCTCTTGCATTCTGTTGCTGA
TGCTCGCATCTATGGTTCCTGATTTCTTTCCTAGGGTTTCTATCTCCAGAGTTGTCTCCCTTTGGGTTTTCTTTATTGTTTC
TACTTCCCTTTTTAGGTCTTGGATGGTCTTGTTCAATTCCATCACCTGTTTGGTTGTGTTTTCCTGTAATTCTTTAAGGGA
TTTTTGTGTTTCCTCTTCAAGGACTTCTACCTGTTTAGCAGTGTACTCTTGTATTTCTTTAAGTGAGTTATTAATGCCCTTC
TTAAGGTCCTCTACCAGCATCATGAGATATGATTTTGAATCCGAATCTTGCTTTTCGGGTGTGTTGGGGTATCCAGGACT
GGCTGAGGTGGGAGTGCTGGGTTCTGGTGATGGTGAGCGGTCTTGATTTCTGTTGGTAAGATTCTTACATTTGCCTTTCG
CCATTTGGTAATCTCTGGTGTTATTTGTTATAATTGTCTCTGGCTGGAGCCTGTTCCTCCTGTGATTCTGTTAGCCTCTGT
CAGCTGTCCTGGAAGTCCAGCTCTCTTCTGAGTCTCAGTGGTCAGAGTACTCTCTTCAGGCAAGCTCTCCTCTGGCAGGG
AAGGTGCACAGATATCTGGCTTTCAGACCTGCCTCCTGGCTGAAGATAAAGACCCGAAATAGGGCCTGTCCCAGATAA
TGGGTTGCCTCTGCAGTCTGAGCGTTCACCTGCACAGACTGGTCTCCGAGGGACCCAAGACACAAGATGGTTCCCTCAC
ATGCTCTGGAGGTCGGAGCCCTCCCAGGTGGTCACCTCTCCTCTGGTGGGGAAGGTGCCCAGATGTCTGCAGCCTAAAA
CAGGGCCTGTCTCAGAAGCTGTGTAGTTTCTGTAGTCTGCTCGCTCACCCTCCGTGGTCCGCATTCTCAACTGCACAGAC
TGGTCTCAGAGGACCTGGGAGTCAAGATCTTTCTCTGTATTTTTATCCTAAGTTTTCAAATCTTTCTAGATTTCACCAATC



   

AGCTTCTTTAAACACATCCTTTAAGGGGCCACAAGGCATCTCTTTTTCTCTCCATATATGTAACAATCAGAATCCCAGTC
ATTGAATACAGTATCACAGGTGACCAACACTCATGCACACATACAGGCTGTAGAAACCTCTTCTCTCGAGGGAATAGC
AGTGTCTTAGTCAGGGTTTCTATTCCTGCACAGACATCATGACCAAGAAGCAAGTTGGGGAGGAAGGGGTTTATTCGGC
TTACATTTCCATACTGCTGTTGATCACCAAAGGATGCAGGACTGGAACTCAAGCAGGTCAGAAAGCAGGAGCTGATGC
AGAGGCCATGCAGGGATGTTCTTTACTGGCTTGCTTCCCCTGGCTTGCTCAGCCTGCTCTCTTATAAAACCCAAGACTAC
CAGCCCAGAGATGGTCCCACCCACAAGGGGCCTTTCCCCCTTGATCACGAATTGAGAAAATGCCTTACAGTTGGATCTC
ATGGAGGCATTTCCTCAACTGAAGCTCCTTTCTCTCTGATAACTCCAGCTGTGTCAAGTTGACACAAAACTAGCCAGTA
CAATTGACCCCATGTCAACTTGACACACAAAAACATCACTAGTAAGCCTCAACCCTTACAATCTTATTCATCCCCAAGA
TCTAAATAACTTTAAAAGTCCCACAGCCTTTACATATTCTTAAAATTTCAATTTCTTTAAGGTATCCATCTTTTTTAAAAT
CCAAAGTCTTTTTACAATTAAAAGTCTCTTAACTGTGGGCTCCACTAAAACAGTTTCTTCCTTCAAGAGGGAAAATATC
AGGGCACAGTCACAATCAAAAGCAAAAGTCAATCTCCAACTGTCCAATGTCTGGGAATCAACTCACGATCTTCTGGGCT
CCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNCGACTGGGAAAACCCCTTCTGGGCTCCTCCAAGGGCTTGGGTCACTTCT
CCAGCCATGCCCTTTGTAGCACACGCATCATCCTCTAGGCTCCAGATGCCTGTACCCCACTGCTGCTGCTGCTCTTGGTG
GTCATCTCATGGTACTGGCATCTCCAAAACACTGCATGACCCCTTCAGTCCTGGGCCTTCAATTGCAACTGAGGCTGCA
CCTTCACCAATGGCCTTCCATGGCCTCTCACAGTACCGAGCCTCAGCTGCTTTGCGTGACCCCTTCATGCCTTCAAAACC
AGTACCACCTGGGTGACCCTTACATATTACCAAGTCCCGCTGCAGCAGGAGTACAACCTTGGCCATATCTGGAACACAG
CCTCTTTGTGCTTTCAGAAAACACTTCCCAGAAGATGTCACCTCAATGATGCTGGTCTCTTCTTAATCACCGCTAATTTC
TTAGCTCCAGCTAACCAGCATCAATAGTCCCAGTAATGCAAAGTTTTTGCTTTGGTAGTTCTGGTATCTTGTTAATCACA
GCTGATTCTTCAGCCCCAGCTAACCAGAACCACAGAATCTTCACAATCAAAACAGCAATGGCCCTGAAAAGAGTCTTT
AATTTCCCCTCTGAAATTTCACACACCAGAGCTCCATCTTCTGCAGTGTTCTCAACATATTCTTCCAAGCTCCTACACGA
CATCCGACAGAGCTCTTAACAACGGATGGATCTTCAAGCCCAAAGTTCCAAAATCCTTCCACAGTCCTCCCCAAAACAT
GGTCAGATTGTCACAGGAATACCCCACTCTGCTGGTACCAATTTGTCTTAGTCAGGGTTTCTATTCCTGCACAAACATCA
TGACCAAGAAGCAAGTTGGGGAGGAAGGGGTTTATTCGGCTTACATTTCCATACTGCTGTTGATCACCAAAGGATGCA
GGACTGGAACTCAAGCAGGTCAGAAAGCAGGAGCTGATGCAGAGGCCATGCAGGGATGTTCTTTACTGGCTTGCTTCC
CCTGGCTTGCTCAGCCTGCTCTCTTATAAAACCCAAGACTACCAGCCCAGAGATGGTCCCACCCACAAGGGGCCTTTCC
CCCTTGATCACGAATTGAGAAAATGCCTTACAGTTGGATCTCATGGAGGCATTTCCTCAACTGAAGCTCCTTTCTCTCTG
ATAACTCCAGCTGTGTCAAGTTGACACAAAACTAGCCAGTACAAGCAGCCTCCATTGTGACCATGGCTCACTGAGTGTC
ACTTCACACCAAGCGCCATGTTGTTTTAAGAACTGGGTCTCCATTATCACATGAAGTCCACATAAAATCTTTTGGAAGT
GTTCTCAAGTCACAGGACTTTGGAACTCCATAATAGGAAGTTGATGAATATGAAGATAGAAGGCCAGAATTTTTTTCAA
AAGCCCATGGATATAAACTAATATGAAAGGGATTGTGTAACATTCCTAGGGAGATACAAAGAAGACCCCCGAATGGCT
TGCCCACTCTTGGTCTCCCAGTAGAAGCTATCCATTGATCCAGTCTAGTGATAAGAGAGCCCCAACTATCAACACATCT
CACATCACCATAGGTTTATGCACTGAAATTAGAAGTGCACTTAATACAGCTAACGTAGGCCATTGTCATTCAGCCTGTC
CCACCTTAAGCATGATCAGGTAACTCCCAGGAGTATTTGTACTAGACTATAGCTGGGCAAAATCGTCTACCACCAAGCT
TGTTTTATAATAAAGACTCAT 
 
 
 
 

Selection Cassette: 
 
GCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGA
ATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATA
TGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCT
AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTT
GAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAA
AGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCT
GGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT
GGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGA
AAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC
ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGC
CGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGA
TGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGT
TACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGG
CGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGC
ATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGA
TATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTT
GCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACC
TACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGA



   

TGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCC
GAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTC
CGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAG
CATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTA
ACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGA
TGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAG
CGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGG
CCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGC
GGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTG
CCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCG
ATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCT
GGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCG
ATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGC
AAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCAT
AGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTC
GCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTA
CGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGA
AAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAG
CTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGC
TGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC
CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATA
CACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAAC
CTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG
GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCC
CGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCG
AAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCA
GCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATA
TCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGG
TCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGG
AAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGA
GCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGC
TATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGT
GTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTG
CAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTT
GTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCG
TGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTC
CGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCG
GCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGC
AGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGA
CTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATG
GCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAG
CGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCC
GAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACA
TAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGC
CGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGA
ATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCG
GTACCCAATTCGCCCTATAG 
 

Targeted Locus: 
 
TACCATGAGACATCTCTTGGGAATATGGCTACTGTATCTCTTGCTTATGTAGGAGCACCTGCAAGCTGTGACAATGAGT
GTCTGGCCAGGGATTTATTAGGACATCTCTGAGGAGATAGGTTCTCCTGAAGTGCTCCCTCCACTGCAAGTCAGGGTAG
ACATGGAGCTCTGTAGAGATGGTTTCTGTGAGGAAACTTCTCATGCTACATGGATGTCTGTGGGTTTCTACAAAACAGT
GTAAGAAGTGGGACTCTCTGCACACAGCTCAAGGAAAAACTAAAACACACAGTGCTATCTAAACAGTTGCAAGCTGGT
AAAGTGGGCCACACTTGGAATGTTAGCATTTGTGAATCTGAGGCAGGAGGACTGCTGTGAACTCTAGGCTAGACCCTG
CCTCAAAATAATGACAAGATCACCACCAACCAAATAGCAACAGCAATAACAAAGACATAAAAAAGAAACACAAAAGC
CAAACCAAAATCTAGGTAAAACCATATTCCTTATTACCAAGAATGCACCTGTATCACGGTATTTCAAGGATTATGAAGT



   

TGAGAGTACTTCAGTTTCCTAGCAGGGCAGCTTGGCACTATCCAGGCCTGGAGTGAAAACAATCAGCACACACATGAG
GAATTCCCACGTGGCAAGCAGTCAGCACACACATGAGGAATTCCCATGTGGCAAGCAGGAGAAAGGCTGCAGTTGAAT
TGAGCTTCCAGTGAAGTGGTGCATCCTGTCAGGAGTACCACTGTGTGCCCTGTGGACTCAAACTCCCCAACCTTCTGAA
AGCTATTGGCAAAATAATTTATAGGGACTCTCACTGAAAGTTCACTCACTAACTCTTCCCTTTTCTTTGTTGACCCTTGC
TTGTTACATGTTACATATCCAAGAATGGGCATTCTGAGATGAAGTGTGGGTCACCACATGAAGGGAATTTACCATGTAG
ACCAAGGGTGCTGATGGAGACTGTTGAATCACATCCCTTATGAGACAGGGCTAAGGAAGCCAGTTTGCTGGTCATCTG
ACATGCTGCTTGAGAGAACAATTAGGAGAGGTGAAGTGTAATGACTAGTGTGTAATGGTGGAATGATGGATTTCAGAG
TCTGAGGAGACATCAATAGCCAGCTGGAGAGATGCTGTGATATTGGCCCCTTTGAAGAGATTGTAAGATGCTCCTTGGA
GGGCACATATACCCCATGCCCAGGGACCTGCTCAGTAGATTCACAATAGTTTCAAAGGGGAGATTTTCTGCTCTCCCCC
TAGTCTATCGAACACTGGGTTACCTGGAGCCAGGCTTAGCATTCGGTGAGGAGGTAGAAAAGCCCAGAATGGATTTAT
TATACAGGAAACACACAAACAAGCAAACAAACACCATGGGTCACCTTGCTTTTCTGTTTTAGTAGTTTTTCGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTGGATTTGAGATAACTTCTTGCTATGTAGCCCAAGCTGCCCTCTAA
TATTCTTCAGCCTCCAGAGTGCTGGAATTGTGGGTACATGCTTTTTGAGAGGCCAAGGTAGCTTCTGCAGAGGGAGTAT
GATTCCACTGTGAAATGAAAAGATTTGACTACGATACAGAATCAAACATTTTGATAAGTTATGCAGAAACATCTAGGA
CTAACAATAACTGATAAACTTTAAACCTCCTCCCAGTGCAACCCCAGTGTAGAAAGAAGAGACCTAGATCCCACCTGG
AGTTGTAGCCAAGGGGGTTGAAGATGGTAATAAGGCCTCAGCATAGGTTTGAATGGCAGTGGAAGTAATGATATACTA
ACTGTTCTCTGATTACATCGAAGGAGCCTCGTCTGATGTACTGATTTTATTTTCACAACATAAATAATTTCTTATGCTTGT
CCCCAAGTCTACAGTAATGGCTTTTCCTTGGCATGACCGGTTTCAGTAGACGGTTCTTTGAGAAACTCAGTAAGGTGTG
GACAGGAGGCGAGAAAGACAAACACATCACCAACTCTTCCAGAAGGTCCTTCCATCCATGCTGACTCCTTTAACCACA
AGGGGGAGCCCTCAGGGCGAGTGCTGTTGTCTGACTCTTGGATGTGGACTCCTCAATACTGAAGATGAGACCGGTTCCA
GTCTGCACCACAGTAATTGAGGGGCAGAGCCACGTTTCTGACTTATCCTTTGCTGACCACACGGCTTAGCTCCTGTTAGT
CCCCATTGTGATGGAAGGAGGGGAATAATGAACTGAATCTTTCCTTATAAGGAACATTCTTTTCAGGTAAGAGAGGAAT
CAGCTGGATTTATGAGCCCACACAACCTTCTGCTTCCTAGGTGCCCCCTAAAGTTGCCTTTAAAACGTCTGGAAGAGGC
TTCTGCCAAATGTTTATCTATGAGTTTTTAATTTAATATTTTATGTTGTCAAAAATAGGACTTTAAGAGCTCCCACATGC
TAAACTAGTGCTCTATCAGCAAGCCACACCTCAGCTCAGGGCTTTCCTTTGTAAAGGCTTACTTAGGTCAATTAATCTTT
TGAATATGCGTAAAGTACAAGATAGCTATAAAAAGCAGTTCTGAGCCGGGCGTGGTGGCGCGCACCTTTAATCCCAGC
GCTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTTTGAGGCCAGTCTGGTCTACAAAGAGTTCCAGGACAGCCAGAGCT
ACACAGAGAAATCCTGTCTCGAAAAAACCAAGCCAAACCAACCAACCAAACAAACAAAAAAGCAGTTCTGCCATTGTC
CCATCTCAGAAACTTCTGAGATACTTTCTAGAAAACAAATTCATGTTCATAGAGTTTGCTTTAAGAGTTTTGGAGCATA
AAGAAAATGACTTCAGTGCCCGAATTCTCATTAAGTTTAGTCAAAGCCAGTCAGAACTTTAAGGTTCCTGTCCATCTCT
GATTTGTCTCTTTTCATGATGTATCATAACTTTTAAAGAGGAAGAATAGTTTGAGAATGGGAAAATCTTTGCTTTTTTTT
TTGGCATTGTAACACGATATTTTAAGGATTATACAGCATCATATTCTATTATTTTCATTTCCCACCACATCACAGCCTTTT
CTCTAAAAAGGGGGTAATCGTCCCTATCCCATTGGTGGCTTCTTGTTTGATTCTGTTTGCTGCGGAAGCAGAGACAAGT
AAGCCCAGTGAGACCCCAAGGTCATCTGATCCTGCCTTTGTGCCAGGACATGCAAATGACCCAGGCCAATCACTAACCT
GTTTTCAGAAGACCTCCAATCAGAAGGGGTCCAGGCTGCCTTCTGAGGGCTGTTGCTGTGTTCATTTGCATGCTGCAAG
AACCTTCTCATCTCCCTACACCCCACTCTTATCTCACGCTTCCGTTTCTCTACTCATTTCCAGTGACCCCCTTCTTAGCTT
TGTCTACCTTTCCTGGCCGTTTTACCCCCATCGAGAACTGGTGGGAGACAAGAGTTAGTCTGCAAACAGCCCAGATGTA
AGGTAAGTTGCAGGCCCTGGACTCTGGCGTCCAGTTTCCCCTTCCCAACTCCGTGGGGTCAGGCAGGGGTCAGTGGGCA
CTCCTCATTTTTCTAAGGTATTTATTTGGCAACAGGGTCTCCGCCAACTCCAGCAAAACACTTCAGATCACTTCAGCTTC
CCAAGGCTGCCATTTCTGTGTCGCTTAGCAAATGAGACACTAGGGGGCTCCCAGGGGCTGAAAGGAGCAGAAAGTTGT
TTGAATGAAAACTGGGTCTGAGCTGTGTTTGGAGAAATTCAAAATTAAATTTTATTTTTTATTTTTTTAGTCATCTTTAA
AAAGAACCTCACGTGTCTGAAAACGGCGCAGCAGCCAGTTTACAAATCATTTTGCTCCGCTGTTAGAAGGCGGCAGCTT
TTAAGGCTGAGCCGAGATGTTTGAAAGGTGGAACACCCTTGGCCATGAAATATGTTCTCCTTACGTGCCTCAGCCTTTC
AAAGTTCTGTGCATTAGAGTCAGGAATTCCATTCTTCCTGGAGCTAAGCGTGGGGCCAGCTGTGTAAGTAAAGTTTTGT
TTTTCTTCTTAAACAACTTTTTCCCTCTATTTAAAAATGTGAAGAAAAAGGCAAAAAAAACAACAACAAAAAAAAAAA
CAACAAAAAAAAACCCACCAAAAAACCTAGATATTCTTTTCTTTCATTTTTGCTCTCTTTAGTGGAAAGAAAAGGAATA
AAAAGTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAACTCACCCTTTTCAAGCTATATAAACATCAAGGGGTAGTTAAATAACAATTTTAGATATGGAATAT
ATTGTGAAAACAATGTGGAACATTAGTTAAGAGAATATGTTTAAATATGAACTCACTACTTGATATTTTTGTAATATAT
ATCTTACAAAAGTTAGGGTGTCTATAAAAATCTTAAAAAGTATTTATTTCTTTTCTTATTTCTGAATCACAAAAAGGGGG
TCTGCAGGGGATCCTGGTTGATGACTTTTAAGAGTTTTGCTTCTCAGATGTAGTGGCTTTAACTGTGAGCTAGCAAACGC
TCTTTGCAGCTTGTCTTCATTACTTTAAAGTAAAATCAGACTCACACACCTATCTTGCTTCCGCATTTTAAACTTTACACC
AAACTTGGTAGAATTTGTGGAAGGAAAGGGTTACTCGCCTCTTTCCTCTTGTAGAGGAACTGAAATGGGTTGAGTTAGT
GATTCAGTCAACTCTTGTTTCCATTCATTCCCAGAGTCAGCCCTCCTTTCTCCTGGGAAAGGCTGATAGGAGTTTAAAAG
GCTTGCGGTGGCCAGTTCACAAAGCGTTCCCAGAACCCGCAGCAGCGACCCTTCTCTTTTACCTCTCTGCCTGTTGGAG
ACCACTTAGATAGCGAAGCGGACTGGACGGCTGGATTCAGGAAGCCATGAATCATGTCACCCGGAGCCAGCTGCAGAC
TTTAAACTCAGTTCAGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGA
CTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCC
GGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTC



   

TTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAG
TTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAG
GTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTG
GATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCA
TTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCC
CCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTA
CAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTA
ATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCC
GGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTG
GCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACG
GAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTT
TTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTC
TGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGT
TATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAA
TCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGG
CGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTC
GGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTG
TGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAA
GCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAG
GCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGAT
GAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTAC
GGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCT
GGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGC
TGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGT
GCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCA
GCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGC
GAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTAC
AGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACG
GCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCC
AGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGA
ATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGA
AGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCA
ACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCA
GTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAAT
GGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGC
GATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAA
GCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTG
CAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTA
TTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATA
CACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGC
CGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCC
GTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGA
CTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGA
AGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGA
ATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTG
CCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTT
TACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATAC
GGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAAC
TTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGAT
CGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGT
CGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAA
ACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGC
ATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGA
TTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTG
ATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGA
ACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACT
GAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAG
AAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGA
AACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGG



   

GGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCG
ATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGA
CCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTG
CTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCA
ATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAAT
GGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCACTTGCTTCTTATTTGCAGCTGCTGGGGATTTGGGATCGTTTTCT
CCTTTCCCCCACTCTCTCTGAATTATTTTCCCCACCCATGTTTCCCATTTGGACAGCAGCAGCAGCAGTAGCGTCATTTTT
CCATACGCGTGGCATTCTTCTATTTCCCAGTCTGGGGATATTAGAGTTCTAATGCACAGCTGTGCTGGGCATGTGAGGG
AAAGCCCACACTGCAATCTTTGCTCTCCGTTTCTCTCTGTGCACTTTTTCGTGGCATGTTAAATCTAATTAAAACTAGTG
ACAGTTTGCACGATGACAGGAAGCCAGGGTACAGAGCTTGCTGACAGCCTTGCATAGAACCTTACAGGTTTCTATGGA
AACTTCCTTCCTAGGATGGTTTAAAGAGTAAGGGGTTGGGGGGTGGGGCATAGAAATGATGTCTCAGTGGTTAAGAGC
ACTCAGTGCTTTTGCAAATCACACACACACACACACACAGACACAGACACACACACACATACACACACAGGGTGTTTC
ACAACCGCCTGTAATTCATGGGTATCCAACACTGTCTTCTGACCTCTGTTGGCATCAGGCATGAGTGTGGTACACATCC
ACATATGAAGACAAACACTTCTATGCATAAAATAAAGATTAAATATTCTAAAAATTAAGAGGAAAGTGGTTATCTTTCC
TCAGCAAATAGTCTTTGTCAGAGGCTCAGACAGAACTGACCACATGAGAGCTAACTCTTTTACCTCGACTGTCACCAAT
GGACTCAGCCTCTTTAATAAATAAAGAGCATAAAAATCATAGGTGCATTTAGAGTGTAGACTAACTAGCCATGTGACTT
CTTCAAGCTTCACTATTTACAGAGCCCCATGTGTCCTCCTGTAACACAAAGGTTGTGTCTAGGGCATGTGGCCACTAACT
GAAGTACAGCTTTGCAGTGCTGGTCTATGGAAATGATCTTGCCACACAGAGGATACTCTCTGAATGAGAATGCCATGTC
GGGGTTGGAATCTGAAGTACACTCAGTCAGTGACTTGTGTTGCAATGTAGAACCACCCAGGCTGAAATGTTAGAGCATC
TCTCTTCAGCTGTGCAATGGCAATACTGTCCACCTCATGAAGTTGCTGGTAGCTTACACATAGACAGCAGTTCTTGGCA
CCAACCAAACCTTCAATAAGCGCTGGCTATTGCTGTTATTCCACTGAGTGAGCCAAGTACCAAGTTCCCTGAGTTGCTTT
GGGCCATCAACCCTCAAAGGTCATTTTCTCTTATGAACAAACTAGCAATAGAACTCTTCTAGTTTGACTGTGCCTATTTT
GTGCCAGAATTCCTCTTGGACATTTGATTCTGTTCCCTGGGTTTCTAGAATATCAAAACCCCTAAAATTCAGTTTGAAGA
AGTCTCTGGCATGGTCCTCGCTCCAGCCATATCCAAGTGGCGGTTGAAATAAATGAATAGAGTCACAGCCGCGGCTCAG
TGTGATGAGTTCAAGAGTAGGATTTTGTATCAGATGGCTTCAGTGGTTGTTCTTGCTTCAATATCTCTTCCCTTCAGTGTT
TTAGAGTCATGAAGTCAGGTCAGCTTCCTCAGGAGCATATGTATGGACTCACGTGTGCATCATTTCATACAGGTGTTTT
GTTACAGTGAGGTAGGTGACAAGAACAGGCCAGTTCCAGCATGCAACGAACATTCTCAGGTTTCCCCTTCCTATGTTGC
TTTTTTTCTCCTGATTTCTGTTGGGTGTGAATTTCCCTGTCGGGACCACCTATTCTGGTAACTCAGTTTTACGTGAGCAGT
GTCTGAGC 
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