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PCR protocol developed by MMRRC at University of California, Davis 

Protocol Name: B6;129S5-Il22tm1Lex/Mmucd MMRRC: 032401-UCD
 

Protocol:    
Reagent/Constituent Volume (μL) 
Water       10.775 
10x Buffer         2.5 
MgCl2       (stock concentration is 25mM)        1.7 
Betaine     (stock concentration is 5M)  Optional        6.5 
dNTPs      (stock concentration is 10mM)       0.5 
DMSO     Optional        0.325 
Primer 1.  (stock concentration is 20μM)   0.5 
Primer 2.  (stock concentration is 20μM)   0.5 
Taq Polymerase 5Units/μL       0.2 
DNA (example) extracted w/ “Qiagen DNeasy columns or other similar silica based kits” 1.0 

 TOTAL VOLUME 
  

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. 
 Betaine and DMSO have been standardized due to high GC content.  Protocol may be tested without.  Also, may adjust 

MgCl2 to increase reaction or decrease non-specific amplifications. 
 

Strategy: 
Steps Temp (oC ) Time (m:ss) # of Cycles 

1.  Initiation/Melting                            HOT START?   94 5:00 1 
2.  Denaturation  94 0:15  
3.  Annealing                  steps 2-3-4 cycle in sequence 65 to 55 (↓1oC/cycle) 0:30 40x 
4.  Elongation          72 0:40  
5.  Amplification  72 5:00 1 
6.  Finish  15 ∞ n/a 

 

Primers: Electrophoresis Protocol: 

 
 
 

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

1. DNA460‐40  CTCAGACCTCTACAGACAATCATC Estimated  9 min.
2. DNA460‐22  CAGCTGGCGGCCAAAGTCCC Primer  Band (bp) Genotype
     1 & 2 268 mutant
     1 & 2 196 wildtype
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Genentech ID: UNQ3099 Date of Submission:  11/3/03 

Lexicon Contract Name: DNA460 Mutation Type:   Standard Knock out  

LexVision Name: SEC249C1  X Conditional  

Reference accessions:  NM_016971 Is this gene X-linked? No 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __pKOS.4_________     
      Target Vector  DNA __ ____________     

  X Targeted ES Cell DNA __1A3____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: DNA460-43/44 DNA460-59/60 

Restriction Enzyme for Genomic Digest: EcoR I Pst I 

Predicted Wild-type Band (kb): 20 8.3 

Predicted Mutant Band (kb): 12 7 

Probe Size (bp): 513 434 

 
 
 
 
 
 
 
 



   

PCR Strategies: 
For standard knockouts, give wildtype and mutant-specific strategies 
For conditionals, give 5’ loxP and cre-excision strategies 
 

Wild type-specific (absent in targeted allele) Mutation-specific product (absent in wt) 

5’ Primer Name:  5’ Primer Name:  

3’ Primer Name:  3’ Primer Name:  

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

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

 
5’ loxP strategy Distinguish Cre-excised and wt 

5’ Primer Name:  DNA460-40 5’ Primer Name: DNA460-40 

3’ Primer Name: DNA460-22 3’ Primer Name: DNA460-41 

Predicted Wild-type Band (bp): 196 Predicted Wild-type Band (bp): 2200 

Predicted mutant band (bp) 268 Predicted mutant band (bp) 374 
 

 
 
 
 
Primer sequences:   
 
 
Southern probes 
DNA460-43  5’ – CACTAAGCTTGAAGCAGGG 
DNA460-44 5’ – AGGCAACAGTTCACCTGGT 
DNA460-60 5’ – CACGGGACAGCTGAAATACAT 
DNA460-59 5’ – ACAGGAAGCGTGAAATCTACAAT 
 
 
 
PCR Genotyping 
DNA460-40 5’ – CTCAGACCTCTACAGACAATCATC 
DNA460-41 5’ – GATACAGGTGCAGCTAAGCGAG 
DNA460-22 5’ – CAGCTGGCGGCCAAAGTCCC 
 
 
 
 
 

 
Contact Information:     Additional Contact: 
Laura L. Kirkpatrick, Ph.D.    Kathleen Holt, Ph.D. 
Senior Scientist, Molecular Genetics   Senior Director Molecular Genetics & Alliance Management 
Lexicon Genetics, Inc.     Lexicon Genetics, Inc. 
8800 Technology Forest Place    8800 Technology Forest Place 
The Woodlands, TX 77381-1160    The Woodlands, TX 77381-1160 
Phone: 281-863-3016     Phone: 281-863-3013 
Email:laurak@lexgen.com     Email:kholt@lexgen.com 
 



   

Genomic Sequence Deleted: 
TCAACTGTTGACACTTGTGCGATCTCTGATGGCTGTCCTGCAGAAATCTATGAGTTTTTCCCTTATGGGGACTTTGGCCGCCAGCTGCCTGCTTCTCATT
GCCCTGTGGGCCCAGGAGGCAAATGCGCTGCCCGTCAACACCCGGTGCAAGCTTGAGGTGTCCAACTTCCAGCAGCCGTACATCGTCAACCGCACCTT
TATGCTGGCCAAGGAGGTACAGCTGCATCTCTTTCTCTCCATACCGCCTTGCCATTTTCTCTGAAGCACTTGCAAACTCTTTAGGGGCGCTTTATCTCCG
CAGGTCTCACTACCTATGTTTTCTGTCTCTTTAGAGACTCTTTAAGGACTGGGTCTTTTTCTATTTCTATTTCAAGGTCTCAGGACCATTTCCTATCTTGG
CCTTCAGGACACATATACTGAATTTTATCTACAGAGGCGCATTTAGAAAGCCACCCACGACTGCAATACTTTCCATTTCTCTGTGCTCTCTTCTGAACTC
ATACTCTCTTGGCTACTCCTGAGACCCACTGCGGACATACATCTCTACTTACAGGCTTTTCTTCCATCTCCTTGTCACCCAGGCACTTAGGGTTTTCTCTC
TTTCAGGCCAGCCTTGCAGATAACAACACAGACGTCCGGCTCATCGGGGAGAAACTGTTCCGAGGAGTCAGTGTAAGTCCTCACTGTGATGAGCAGGG
CTAGCTGCGGGAGCTGGTGGACCCTCTGGGATAGTCTGACGTATGACCCCTGCTGCTTCTTGTCTACCTGCAGGCTAAAGATCAGTGCTACCTGATGAA
GCAGGTGCTCAACTTCACCCTGGAAGACGTTCTGCTCCCCCAGTCAGACAGGTTCCAGCCCTACATGCAGGAGGTGGTACCTTTCCTGACCAAACTCAG
CAATCAGCTCAGCTCCTGTGTAAGTCTGACTCTGGCTACCTATGCTCCTCTCTCTTCCTCTTCTATTCCAGTAAGAACCCGAGGTCCTGCCCTCTCTCTCT
TCACAAGAGTGAGGAGGGCCTCAGCACCACCACCATCATAGGCCACTTGAAATAGGTCACAAAGGCTTTGGCTTCAATTGAGTAATACTTTGAGTTTGT
ATGAGTGAAGCTTTATTTGTTTTATCCATGGAAAGAAATCAACTCAAATTCTGTAGGATGAGAAAGATGTTGGGAACGAAAAAAGGCCTAGATAGAGA
AACAGATCTGCTGAGTATAGTACTTATGGGGGGAGCAGGGGGCGATATCCACTGAGTACAAGTACTTGTGGGGAGAGAAATCCACTGAGTACAAGTA
CTTGTTGGCATGGAGATCCACTGAGTACAAGTACTTGTGGGGGGAGGGAATGGCACAGAGCAAAAGTTGAAGGGAAGGAAGATGGAGAGGCCTCATG
GTTGGGGGTGTGAAAGGTCACTCCTTTTCCATGTGATGGAGAGTTAAGAAAAACCAGTGTGTGAGTTTGATGTCTTCAGACACCCCCAACTATGAAACA
TATCCACGAGGAGCGGGCAGACTGTGGGAGACCTGGCATTTAGGGAAGGCGCGGCTTTTCACACGAGAAACTTTATGCTCATCTCTTGTGCTACACTCC
CACCTTTGATGAGGTTCAGCTCAGGTTTCGTTTCTACCGTTCTTGCTACTGGTGGAAACTTCAGTAGGATTCCCCAAAGACGAGGACAGCTCTTCTGTAA
GGGAGGGACCTGGATTTCAGTGTCCTAGAGAACGAAATAGCTCAGAGAATCTAGGTCAACGTGAAATCTAGGTCACAGCGGGCAAAAATGACTGAAC
GCCTCTATTCCAGGTGAACGGTCACGTGCCTCAGATATACTGAGGTATTGGGCTCCCACCGGATAAGATTCTGTTAGTGAGTCTGCTTTTATTTTGCAGC
ACATCAGCGGTGACGACCAGAACATCCAGAAGAATGTCAGAAGGCTGAAGGAGACAGTGAAAAAGGTACTATTGGCAAGCCACAATACTAAGCCATT
CAGTAGGAGACGTGGGGATTTCTTTCTCTGCTTC 

 
Genomic Locus: (the deleted sequence represents nt-3795-6808--in the sequence below) 
TGCAGGTACACATGTGTTTCATGTGCATGAGTGCAGTTCCCATGGAGGCCGGACAAGGCGGTGCTTCGCTTGGGATTTGAGTTACAATCACTGGGACTC
CATGTGGTTGCTGGGAATTGAACCCATGTCCTCTGGAAGAACAGCTACAGCTCTTAACTACAGAGCCATCTCTCCAGCCCCTTAAAAGTTCTTTTCAAC
ATACATTGAGAGTGGCTTGGATGAGACTGCTTAGTTTTGCAATGTCTGCTTTCTGAGCTGTTGGAGGCTATTTGGGTGCTTATCGTAGAGAAAGGAGCA
AATAAAGTGTGGTGCTTATAAAGTCTGAATCACTAAGCTTGAAGCAGGGGCTACACATGGCAACATGGAGAGATTGCAAGGCCAAGACACTGAGTGG
CAAAAAGAAGGCAAGTGAGAAAACTTTTCCAATAAAGTCCAATAGTTGTATATACTAAACAATACTCTTTGTCTTAGAAGGATACAGGCATAGAAATG
AATATTAAACATGGGCATGAGCTTGTATGGAAGAATGACCGTGCACATTGGCATGAGAAAGCTGGCGAACATAAGCCTTTAACCTGAGATGACTAAAG
GCTTCCTTCTCTTCGAGAGAGCAGTGTTTTAAAGATGGCAACCCCCCATATGCAGAGTTTGGTGCATCTGTCAATGAGTAAGAAGGTAGATTTATTCAG
TAAGTTAGTACAAATCTATTCATCAGATGCGGTTTGCCAAGCACTTTTCTAGGTACCAGGAATGGTACAGAGAACGAAACAGCAACAGCAGACCTTCC
CGTTGGGGACCTTGATTAGCTCCTCCCAGCACCAGACCAGGTGAACTGTTGCCTAGATCTAAGATCACCCATGAGTAGTCTGTCTGGGACCTGGGAGCA
CGATGCTGATGTGATTCTATTTGGGGGTGACTTGAAAATTCATGAAGAACCCACTAGAAGGAAAGCCTGCTGTAAACAGAAATCATTCAGGACATTTG
CCTCTGGCTGCTGTTTTTTTTTTTTTTAAAGCCATCTATATCTTCAATCTACCTTAACAGCAAACACTTTTGAGATTCTTTCTACAACTGTTCAGAAACCC
ACATACAGCCCCAGATTACATTACGTTTCGGTGAATCTTAGTCAAACTCATGAAATCCCCGTACGTTAACACGCACATTAATGGGTTGTTTATTGGAGA
CTATGACACACGGAAGAATGTGAAACAGAGACATGTTGCTATTAAATTGCTTTGCAATTTTTTGCCATTATGTTTTTTCCTCCCCTTACAGTTATTTATTC
CCCATCCAGAGACAAGAATGAAGCTAGTAAGTAGAATCAGATCACAGTCCAGTTTTAGAAGAATCAATAAAGCAAATTACCTCTATTTTACCAACGGT
GGTAAATTATTTAAAACCACAATTCTACATTTTCATTTAGTATGCTTTTAACAGTCCCCTCCTAAGGCTATAACATTGCTATCGTCAGAGTTACAAAGAT
GAAAGAGGCAGACTCTTCTCCAAAACATATAATCCAATGGTGTCAAAATTTATCTTTCAATGGAAATATATTTACGTATGTTTGTTAGTTTCCCAGACCT
ACCAACAAAAGCCTATCTAACCTACAGAATTACCTTAGGCTGAGTGCTTGTATTATCACACAGGAGTCTGGTCAAAGATCACCATACTTCATACACTAG
ACAATCAGACATGGGAAACTGCCTTAATTTTTTGGCTTGGGATCATAAACAAGCCCCTACAATGTCTATCACTTGCTTAAGATTCTTCTAATTTATAAAA
AAAACTATTTCTTAAAATGAAAAGCAAACAGAGCACGTATTTATAGCATGGTGTTCTGACCATGCAGGTACAGAGTGGAATGGTGAAGAGGCGCTATT
ATCAGCATTAACCAACATGTTAATGTTTTCTTCTGGCAAGCAAACTTGAAATCTATGTCTTAAACAATCTTCAAGCCTCTAATATAGTGCTAACGACTGG
AGTCCGCTGCTGTCCAACAGAGCTCTTGAGCACGCTCTCCTCTGTTTGCAATTTTATGTTCTTTGATCGACTCCCCAACCTCTCACCTTCGGCTCCTGATG
GCCACCTTTCAACTTTCTGCATTTATGAACTCCATGTTTTAATCTTTTTATTAAAATATTCACACAATCAGTGTTTGTGCAAGTCTGTTTCACCCACATGT
ATGTCTGTGCACCAAGTGCTGCCTGGTGCTTGTGGGGGCAAGGAGCAGGAGAGGGTGCCCTGGCACCGGAGTCACGGATGGTTGTGAGCCACCATGAG
GATGCTGGGAGTTAGACCCAGGTCCTCCAGAAGTGCAGCAAATGCTCTTAACCACACGCAGGCATTTCTCTCTCCAGCCCCAACATGAGTGCTTTTAGA
TTCCACCTAGAATAGAGATCTGATGGCTTCACTCACTGCCACCTCCCCTTTGCATCTTTCTGCCAAGGATACACCAAAAAGCAAGAATCCCCACACTGC
TTTCGCTCCTCAAGTCTGCACCTCTCAACAGGTCAAGATTCTCCAGTGTCCCTCTAACACTTTCTCCAGTGTCCCTCTAACACTTTCTCCAGTGTCCCTCT
AACACTTTCTCCAGTGTCCCTCTAACACTTTTGATCTCAATTAGCTGAGGGGAGAAAGATCTCACACAGTGATTTTCATGACTTCGCGTTCTAGTCTAGA
TGTAGGCATTTGCGTGTCAGTCTAGGGTAGGCGTCTGCTCCCGCTGCTTAGGAAAGACTTTCCTAGTCTAGTTGTCAGGTGCTATCTGGGATTCAGTGTA
CATACAATGCAATCAATCCCAGTATTTTGTAAATTCTCTTCTTCAACTATCCATCTATATAGTATGTTATTGTAGGCTCATTTAAAAATAATATTTTGAG
ACTTATGCTTGCACAAGTAAAATGTCAGAGAATTAGCAAATGTATAGTATTATTTTATTTTAAAAAAATCTATGCTTAAAATGTCTATTAGATTGTTCAC
TACCGATATTTCCAAACTTAACTTGACCTTGGCTATGATTTCAACCTTTGTATTTGCATCTACCATAACAGTCTCTGAACCAGAACATTCTGTGGCAATG
GGAGCTGTGAAGAAAGCCAACATTCTTATTAAAAAAAAAAAACAGCTAGTTATAGTTTAGGATTCCATATACTAAAAAAAATAGAGATATAATTATTT
TAAAAATTGAAATAATCTCCAAGTTTTCATTATGGCTTATTTCAAAGCACAGAATATAGGACACGGGTCTTTTATTTCTGGTCACTTCTAAAGAGATAA
GAATCTATGAAGTTGGTGGGAAAATGAGTCCGTGACCAAAACGCTGACTCAATAGCTACGGGAGATCAAAGGCTGCTCTACTCAATCAGAATCTACTA
CGGCAAAGCCATGGCTTTCTTTGAAAACCGTGTTTAGAAGATTTCTGGGATTTGTGTGCAAAAGCACCTTGTTGGCCCTCACCGTGACGTTTTAGGGAA
GACTTCCCATCTCTCAAGGTGGGAAGGCTTGGAGGTGGTGTCTTGTGGCCTCCTATGGTGGTTAGGTACTTCTCAGAAGACAGGACTGGAAATTAGATA
ATGTCTGATGTCATATCATTCACAATACCAAAAAAACCCTGGTGTCCCGATGGCTATAAAAGCAGCAACTTCTGCCTCTCCCATCACAAGCAGAGACAC
CTAAACAGGTAAGCACTCAGACCTCTACAGACAATCATCTGCTTGGTACCATGCTACCCGACGAACATGCTCCCCTGATGTTTTTGCCTTTTGCTCTCTC
ACTAACAGGCTCTCCTCTCACTTATCAACTGTTGACACTTGTGCGATCTCTGATGGCTGTCCTGCAGAAATCTATGAGTTTTTCCCTTATGGGGACTTTG
GCCGCCAGCTGCCTGCTTCTCATTGCCCTGTGGGCCCAGGAGGCAAATGCGCTGCCCGTCAACACCCGGTGCAAGCTTGAGGTGTCCAACTTCCAGCAG
CCGTACATCGTCAACCGCACCTTTATGCTGGCCAAGGAGGTACAGCTGCATCTCTTTCTCTCCATACCGCCTTGCCATTTTCTCTGAAGCACTTGCAAAC
TCTTTAGGGGCGCTTTATCTCCGCAGGTCTCACTACCTATGTTTTCTGTCTCTTTAGAGACTCTTTAAGGACTGGGTCTTTTTCTATTTCTATTTCAAGGTC
TCAGGACCATTTCCTATCTTGGCCTTCAGGACACATATACTGAATTTTATCTACAGAGGCGCATTTAGAAAGCCACCCACGACTGCAATACTTTCCATTT
CTCTGTGCTCTCTTCTGAACTCATACTCTCTTGGCTACTCCTGAGACCCACTGCGGACATACATCTCTACTTACAGGCTTTTCTTCCATCTCCTTGTCACC
CAGGCACTTAGGGTTTTCTCTCTTTCAGGCCAGCCTTGCAGATAACAACACAGACGTCCGGCTCATCGGGGAGAAACTGTTCCGAGGAGTCAGTGTAA
GTCCTCACTGTGATGAGCAGGGCTAGCTGCGGGAGCTGGTGGACCCTCTGGGATAGTCTGACGTATGACCCCTGCTGCTTCTTGTCTACCTGCAGGCTA
AAGATCAGTGCTACCTGATGAAGCAGGTGCTCAACTTCACCCTGGAAGACGTTCTGCTCCCCCAGTCAGACAGGTTCCAGCCCTACATGCAGGAGGTG
GTACCTTTCCTGACCAAACTCAGCAATCAGCTCAGCTCCTGTGTAAGTCTGACTCTGGCTACCTATGCTCCTCTCTCTTCCTCTTCTATTCCAGTAAGAA
CCCGAGGTCCTGCCCTCTCTCTCTTCACAAGAGTGAGGAGGGCCTCAGCACCACCACCATCATAGGCCACTTGAAATAGGTCACAAAGGCTTTGGCTTC



   

AATTGAGTAATACTTTGAGTTTGTATGAGTGAAGCTTTATTTGTTTTATCCATGGAAAGAAATCAACTCAAATTCTGTAGGATGAGAAAGATGTTGGGA
ACGAAAAAAGGCCTAGATAGAGAAACAGATCTGCTGAGTATAGTACTTATGGGGGGAGCAGGGGGCGATATCCACTGAGTACAAGTACTTGTGGGGA
GAGAAATCCACTGAGTACAAGTACTTGTTGGCATGGAGATCCACTGAGTACAAGTACTTGTGGGGGGAGGGAATGGCACAGAGCAAAAGTTGAAGGG
AAGGAAGATGGAGAGGCCTCATGGTTGGGGGTGTGAAAGGTCACTCCTTTTCCATGTGATGGAGAGTTAAGAAAAACCAGTGTGTGAGTTTGATGTCT
TCAGACACCCCCAACTATGAAACATATCCACGAGGAGCGGGCAGACTGTGGGAGACCTGGCATTTAGGGAAGGCGCGGCTTTTCACACGAGAAACTTT
ATGCTCATCTCTTGTGCTACACTCCCACCTTTGATGAGGTTCAGCTCAGGTTTCGTTTCTACCGTTCTTGCTACTGGTGGAAACTTCAGTAGGATTCCCCA
AAGACGAGGACAGCTCTTCTGTAAGGGAGGGACCTGGATTTCAGTGTCCTAGAGAACGAAATAGCTCAGAGAATCTAGGTCAACGTGAAATCTAGGTC
ACAGCGGGCAAAAATGACTGAACGCCTCTATTCCAGGTGAACGGTCACGTGCCTCAGATATACTGAGGTATTGGGCTCCCACCGGATAAGATTCTGTT
AGTGAGTCTGCTTTTATTTTGCAGCACATCAGCGGTGACGACCAGAACATCCAGAAGAATGTCAGAAGGCTGAAGGAGACAGTGAAAAAGGTACTATT
GGCAAGCCACAATACTAAGCCATTCAGTAGGAGACGTGGGGATTTCTTTCTCTGCTTCCCAGTCCCTTCTACTTTGTAACATTTTATTTGACTTGTCTAC
TATCTGGTCCATTACTCGCTTAGCTGCACCTGTATCTAGCTGGGTCTATAGATCTTTCAATCTGTGTCTAAATTTGTAAGTCACAATTCTGGAGCTAGCA
GAAAGCTTAGCTCAGCCAGTCTCATGAGCACTTGCTCGGAGGATGGCTTGTGACAGAGTCAATGCTAGAAGACAGCATCCCTGATTCCCAGCTCTGCA
CTTGCCTAGTGGCCATGTGTAATTACTTTGGCTTGATTAAGTATTTGGGAAAGCCAGTTCCCACGGACCTACATAATCTGAAGAACCATGCATTGAAAA
CTAGAAAGCTGGGCACAAACTTACTAGAGATGATTTTTGAGCTCATTAAACGGATGCTCTGAAATGTGGCAAAATCAACCCAGAATAACAACAAAAGA
GCTGGATTTGCAAATAGGACAAGTATTTAGAATCACTGGTATTAATAGCTATCATCTTAATTAAAATATAGGGCCTATATATATATTTAAGATTAAACA
CAAGAGTGGATAGCCTCCCAATTTACTTGGCCTGGTTTCAAAAGAGTAAAAATATCAGTCATGGATTAATTATAGTGTCATGAAAGTATGAGATGGAA
ACCCTTTCCTTACTTTTTACCTTCATTTCTTAGTTTTTTTTTTCTTCACACCCTGATCAAGCCACTAGTAAGCACCTATCTGCTGTGAGCTATTATATACTT
TACAGCAAACAACATTGCTGTGTGGCCTCTTTGGGGAAGGGAACAGGATAGCAGGAGGCTCAGGCTAGCAAGTCTGACTTGCCCTAAAGCCAGAGGC
ATGGTTGATAGCAGAGAAAGTGAGGCTCTTCGCAAGTGGGTGTGCTTAAGTAATCAGAAACAGGAAGGCTCCGGTTGATGGAATTATCAGTAAGATAT
CTACCCTTATCTCCTTCTATCGAACCTAAATCGTCTCTTTTTCTTGTGTGTAGGCTGATAAACACACTTGTTTTCTTTTGAGTGTTCATGGCTTTGTAGATT
TTTAGTGCTCTGCCAGTTCTTGTTAGAGGGTTTGTTACCTTGACACCTGGGCTTGGATGTTAGCATGCCAAAGGCACACACTTCTGAATGCCTGTGTAAA
AGGTTATTATTCATTTACTTTGTCTTTGGAAAGGTGAAGCGTGTGTGAGAAAGAACTCACAGGAGATGTGTTCTCTGTAGGAAAACTTTTTTTTTCCCCT
TAAATGCCTATAATCCACTTTCAGTCAACTTTGACTTTTATACCATGCTGTCACATGAAAGAGTGTTTAGGCCCGCTCTCATGGCTCTGGGAAAAGCACC
AATAGGGGAAGGAATGTTATGCTGAGAAATCTGACCGGCAGGGAAACTGGTCAGAGCTCCCCCGAAGACCACCACAGGTGTTAAGTAGGAACAGTCC
AGGGTGGGCTCATGTAATAGAATGGAACAGAGCGAGGGAAGATAAGCTACAAAGTTTCATAGGGTCCGGAGTCTTAAAGATACAAAATAGCTGCTTG
GGCTTCATAACAAAGGAAGTCTGGGAAGGCAGCAAGTGAGAGGGAAATGGAAAGGGAAAAAACAGAATGTAGAGGACTTGAACAGCTACAAATCCT
CTACCAGACGATTTTTCTTGGAACAATCTAGAAGGTAGTGGATTAGGTGATTGCAGGGGGACTTGCTTTGCCATTTGAATCTGGGTTTTTGTCTCTCCAT
TGAGGTTGAAAGCGTCACCCTTTTTACCCTCGAATGGAGGAGGAAAGAAGGGGTGTTATGACTCCTACCTGGAGTTTTACTAGTTTACGCAATGGAACA
GACACTCGGGACCTCCTCTTGACAAAAAAAATGGAAACCTGTTGTTTGTCTTGTTTGTTCTTTTGTTAAGAAAGCACAGGCAAAGCCCGACCACATGGG
TTGAATGTGGGTCTTTGAGTCAAGGCTTTTGAGTTGAGCACTCATCAATAGTTGATCATGGTCAGGTGGAGGGCTACCTGTCAGGCCGAGCCCTGCTGG
CTTCGCACTTAACATCTCCAGGTCTCAGTATCACTTCCTGCTACTTAGCACAGTTAGGAGTTGAGCAAACCTTTTTTTCCAACCCCCACTAAAATTTAAT
TGACAAAAGACTGTGTAATTTGTGGGATACAGTGTGATAATTGATCTATGTGTGCATTGTGCAAGGTTCAATAAGATAGATTAATAGGCCCATCAACAG
CTTTATGGGTGTGAAATGCAAGTAATATAGGTAGATGCCTGTGGTGTCCTTAGGTCAGAAAGGCATGATTTTAAGGTCTTGGGCAAATCATATTATACT
CATGCTAAAAATACATTATGTTGATTATTAATCTTTTAGAGAAGGCTGATACTTGGTTTTGGTGCTCAGCAAGCAAATGTCACCAGCTCTTTCTAACTGG
TACCACTTTAGAAAATGCTACCTGTGCTCAAATTGGTTTGTATTCTTATTTTCATAGCTTGGAGAGAGTGGAGAGATCAAGGCGATTGGGGAACTGGAC
CTGCTGTTTATGTCTCTGAGAAATGCTTGCGTCTGAGCGAGAAGAAGCTAGAAAACGAAGAACTGCTCCTTCCTGCCTTCTAAAAAGAACAATAAGAT
CCCTGAATGGACTTTTTTACTAAAGGAAAGTGAGAAGCTAACGTCCATCATCATTAGAAGATTTCACATGAAACCTGGCTCAGTTGAAAAAGAAAATA
GTGTCAAGTTGTCCATGAGACCAGAGGTAGACTTGATAACCACAAAGATTCATTGACAATATTTTATTGTCACTGATGATACAACAGAAAAATAATGT
ACTTTAAAAAATTGTTTGAAAGGAGGTTACCTCTCATTCCTTTAGAAAAAAAGCTTATGTAACTTCATTTCCATATCCAATATTTTATATATGTAAGTTT
ATTTATTATAAGTATACATTTTATTTATGTCAGTTTATTAATATGGATTTATTTATAGAAACATTATCTGCTATTGATATTTAGTATAAGGCAAATAATAT
TTATGACAATAACTATGGAAACAAGATATCTTAGGCTTTAATAAACACATGGATATCATAAATCTTCTGTCTTGTAATTTTTCTCCCTTTAATATCAACA
ATACCATCATCATCATCATTACCCAATCATTCTCATGATTTCATGCTTGACCCATATTATACTGTTAAAGTTTGTTCCTGGAGGCCTGTGGTTTTGTGTGT
GTTGTGTGTGTGTGTGTGGCTATGCATGTGAAAGCCAGAGATGGATATTAGGTGTTCTTCTCTATCAGTCTTTGCCTTATTATTTGAGACAGGGTCTGTC
ACTGAACCTGGAGCTAGGCTGGCCAACAAGCTCTATTAATTTTTTTTAAGATTTATTTATTATGTTTATATGAGTACACTGTAGCTGTGAGCCACCATGT
GGTTGCTGGGAATTGAACTCAGGACCTCTGGAAGAGCAGTTAGTGCTTTTAACCACCGAGCCATCTCTCCAGCCCACTCTCTTAATTCTTTGATCTTTGT
GCCCTACCTCATGGAGCTTACAGCCTTGTGTGGCCACACTTGGCTGTATTTTACACAGATGCTGGGGAATCAATCTCAGAACCTTATGCATTTACCCTAA
ACACTCTTACCCTCTGAACTATCTCCCCACCCTGCAAACTCGCTTTAAAGGCTTAGTTTTCAGGACAATGGTTATCGAGAGGCGGTACAGCCCTTAGGT
CTGGTGGGTGCTTTTCTTGTCAAGTGGGTATACCCTTGAAGGAGACAAATGGACAGAAGTCCCTTCTACTTCTCTTGCTTTTGCGTCTTGGGCATGAGGT
AAGTGATTTTGTTTGATCATGCACTCACACACTTTGACAGGGAGTCTGGCTACAAATCTAAATACAGTTGACCCAATTGGCCATGAACCGAACCCTCTG
ATACTATGATAGGAATAAACTTTATTCCTTTGTAAGATGACTGCTTCTGATAGTTTTTGAAGTGCTTTAAAGGTAGCACACACACACACACACACACAC
ACACACACACACACACACACACACTCATACACACACACATATACACACACACACCACATACACACATACACACACCACACACATACACACACCACAA
TCTATTTTATGGATAAAATGGGTTTCATTTTTATGGAAGGAATCAGAGACATATGAAGAAATGTTTTGTGAACACAAGGAACTGC 

 
Selection Cassette: pLFNeo LoxC 
 
 
 
GGCCATAGCGGCCGGCCATAACTTCGTATAGCATACATTATACGAAGTTATGGCGCGCCCTCGAGCTTTCGGAAGTTCCTATTCGGAAGTTCCTATTCT
CTAGAAAGTATAGGAACTTCTCGAGATCCGATATCGAATTCCCGCGCCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAG
CATGCCTGCTATTGTCTTCCCAATCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTC
CTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAGATGGCTGGCAACTAGAAGGC
ACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGG
CGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGATCCGCC
ACACCCAGCCGGCCACAGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCCTC
GCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTC
CATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCAT
GATGGATACTTTCTCGGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAA
CGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCACCGGACAGGTCGGTC
TTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCT
CTCCCAAGGCGGCCGGAGAACCTGCGTGCAATCCATCTTGTTCAATGGCCGATCCCATTATGACCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGG
AGAACAGCGCGGCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCCTCCGGAGGACCTTCGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCC
CGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCCAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCT
CAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGACGCGAGCTGCGGGGCGGGGGGGAACTTCTTG



   

ACTAGGGGAGGAGTAGAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCAGAGG
CCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGGGCGCGGGAAT
TCGATATCGAATTCGAGCTCGGTACCCGGGGATCGAAGTTCCTATTCGGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTCTCGACCTGCAGGCATGC
AAGCTGATCCGGCGCGTATAACTTCGTATAGCATACATTATACGAAGTTATCCTCAGGAAGATCTTCATAACTTCGTATAATGTGTACTATACGAAGTT
ATCCTCAGGCCAGCGAGGCC 

 
 
Targeted Locus: 
TGCAGGTACACATGTGTTTCATGTGCATGAGTGCAGTTCCCATGGAGGCCGGACAAGGCGGTGCTTCGCTTGGGATTTGAGTTACAATCACTGGGACTC
CATGTGGTTGCTGGGAATTGAACCCATGTCCTCTGGAAGAACAGCTACAGCTCTTAACTACAGAGCCATCTCTCCAGCCCCTTAAAAGTTCTTTTCAAC
ATACATTGAGAGTGGCTTGGATGAGACTGCTTAGTTTTGCAATGTCTGCTTTCTGAGCTGTTGGAGGCTATTTGGGTGCTTATCGTAGAGAAAGGAGCA
AATAAAGTGTGGTGCTTATAAAGTCTGAATCACTAAGCTTGAAGCAGGGGCTACACATGGCAACATGGAGAGATTGCAAGGCCAAGACACTGAGTGG
CAAAAAGAAGGCAAGTGAGAAAACTTTTCCAATAAAGTCCAATAGTTGTATATACTAAACAATACTCTTTGTCTTAGAAGGATACAGGCATAGAAATG
AATATTAAACATGGGCATGAGCTTGTATGGAAGAATGACCGTGCACATTGGCATGAGAAAGCTGGCGAACATAAGCCTTTAACCTGAGATGACTAAAG
GCTTCCTTCTCTTCGAGAGAGCAGTGTTTTAAAGATGGCAACCCCCCATATGCAGAGTTTGGTGCATCTGTCAATGAGTAAGAAGGTAGATTTATTCAG
TAAGTTAGTACAAATCTATTCATCAGATGCGGTTTGCCAAGCACTTTTCTAGGTACCAGGAATGGTACAGAGAACGAAACAGCAACAGCAGACCTTCC
CGTTGGGGACCTTGATTAGCTCCTCCCAGCACCAGACCAGGTGAACTGTTGCCTAGATCTAAGATCACCCATGAGTAGTCTGTCTGGGACCTGGGAGCA
CGATGCTGATGTGATTCTATTTGGGGGTGACTTGAAAATTCATGAAGAACCCACTAGAAGGAAAGCCTGCTGTAAACAGAAATCATTCAGGACATTTG
CCTCTGGCTGCTGTTTTTTTTTTTTTTAAAGCCATCTATATCTTCAATCTACCTTAACAGCAAACACTTTTGAGATTCTTTCTACAACTGTTCAGAAACCC
ACATACAGCCCCAGATTACATTACGTTTCGGTGAATCTTAGTCAAACTCATGAAATCCCCGTACGTTAACACGCACATTAATGGGTTGTTTATTGGAGA
CTATGACACACGGAAGAATGTGAAACAGAGACATGTTGCTATTAAATTGCTTTGCAATTTTTTGCCATTATGTTTTTTCCTCCCCTTACAGTTATTTATTC
CCCATCCAGAGACAAGAATGAAGCTAGTAAGTAGAATCAGATCACAGTCCAGTTTTAGAAGAATCAATAAAGCAAATTACCTCTATTTTACCAACGGT
GGTAAATTATTTAAAACCACAATTCTACATTTTCATTTAGTATGCTTTTAACAGTCCCCTCCTAAGGCTATAACATTGCTATCGTCAGAGTTACAAAGAT
GAAAGAGGCAGACTCTTCTCCAAAACATATAATCCAATGGTGTCAAAATTTATCTTTCAATGGAAATATATTTACGTATGTTTGTTAGTTTCCCAGACCT
ACCAACAAAAGCCTATCTAACCTACAGAATTACCTTAGGCTGAGTGCTTGTATTATCACACAGGAGTCTGGTCAAAGATCACCATACTTCATACACTAG
ACAATCAGACATGGGAAACTGCCTTAATTTTTTGGCTTGGGATCATAAACAAGCCCCTACAATGTCTATCACTTGCTTAAGATTCTTCTAATTTATAAAA
AAAACTATTTCTTAAAATGAAAAGCAAACAGAGCACGTATTTATAGCATGGTGTTCTGACCATGCAGGTACAGAGTGGAATGGTGAAGAGGCGCTATT
ATCAGCATTAACCAACATGTTAATGTTTTCTTCTGGCAAGCAAACTTGAAATCTATGTCTTAAACAATCTTCAAGCCTCTAATATAGTGCTAACGACTGG
AGTCCGCTGCTGTCCAACAGAGCTCTTGAGCACGCTCTCCTCTGTTTGCAATTTTATGTTCTTTGATCGACTCCCCAACCTCTCACCTTCGGCTCCTGATG
GCCACCTTTCAACTTTCTGCATTTATGAACTCCATGTTTTAATCTTTTTATTAAAATATTCACACAATCAGTGTTTGTGCAAGTCTGTTTCACCCACATGT
ATGTCTGTGCACCAAGTGCTGCCTGGTGCTTGTGGGGGCAAGGAGCAGGAGAGGGTGCCCTGGCACCGGAGTCACGGATGGTTGTGAGCCACCATGAG
GATGCTGGGAGTTAGACCCAGGTCCTCCAGAAGTGCAGCAAATGCTCTTAACCACACGCAGGCATTTCTCTCTCCAGCCCCAACATGAGTGCTTTTAGA
TTCCACCTAGAATAGAGATCTGATGGCTTCACTCACTGCCACCTCCCCTTTGCATCTTTCTGCCAAGGATACACCAAAAAGCAAGAATCCCCACACTGC
TTTCGCTCCTCAAGTCTGCACCTCTCAACAGGTCAAGATTCTCCAGTGTCCCTCTAACACTTTCTCCAGTGTCCCTCTAACACTTTCTCCAGTGTCCCTCT
AACACTTTCTCCAGTGTCCCTCTAACACTTTTGATCTCAATTAGCTGAGGGGAGAAAGATCTCACACAGTGATTTTCATGACTTCGCGTTCTAGTCTAGA
TGTAGGCATTTGCGTGTCAGTCTAGGGTAGGCGTCTGCTCCCGCTGCTTAGGAAAGACTTTCCTAGTCTAGTTGTCAGGTGCTATCTGGGATTCAGTGTA
CATACAATGCAATCAATCCCAGTATTTTGTAAATTCTCTTCTTCAACTATCCATCTATATAGTATGTTATTGTAGGCTCATTTAAAAATAATATTTTGAG
ACTTATGCTTGCACAAGTAAAATGTCAGAGAATTAGCAAATGTATAGTATTATTTTATTTTAAAAAAATCTATGCTTAAAATGTCTATTAGATTGTTCAC
TACCGATATTTCCAAACTTAACTTGACCTTGGCTATGATTTCAACCTTTGTATTTGCATCTACCATAACAGTCTCTGAACCAGAACATTCTGTGGCAATG
GGAGCTGTGAAGAAAGCCAACATTCTTATTAAAAAAAAAAAACAGCTAGTTATAGTTTAGGATTCCATATACTAAAAAAAATAGAGATATAATTATTT
TAAAAATTGAAATAATCTCCAAGTTTTCATTATGGCTTATTTCAAAGCACAGAATATAGGACACGGGTCTTTTATTTCTGGTCACTTCTAAAGAGATAA
GAATCTATGAAGTTGGTGGGAAAATGAGTCCGTGACCAAAACGCTGACTCAATAGCTACGGGAGATCAAAGGCTGCTCTACTCAATCAGAATCTACTA
CGGCAAAGCCATGGCTTTCTTTGAAAACCGTGTTTAGAAGATTTCTGGGATTTGTGTGCAAAAGCACCTTGTTGGCCCTCACCGTGACGTTTTAGGGAA
GACTTCCCATCTCTCAAGGTGGGAAGGCTTGGAGGTGGTGTCTTGTGGCCTCCTATGGTGGTTAGGTACTTCTCAGAAGACAGGACTGGAAATTAGATA
ATGTCTGATGTCATATCATTCACAATACCAAAAAAACCCTGGTGTCCCGATGGCTATAAAAGCAGCAACTTCTGCCTCTCCCATCACAAGCAGAGACAC
CTAAACAGGTAAGCACTCAGACCTCTACAGACAATCATCTGCTTGGTACCATGCTACCCGACGAACATGCTCCCCTGATGTTTTTGCCTTTTGCTCTCTC
ACTAACAGGCTCTCCTCTCACTTACGGCCGCTCTAGAGGCCATAGCGGCCGGCCATAACTTCGTATAGCATACATTATACGAAGTTATGGCGCGCCTCA
ACTGTTGACACTTGTGCGATCTCTGATGGCTGTCCTGCAGAAATCTATGAGTTTTTCCCTTATGGGGACTTTGGCCGCCAGCTGCCTGCTTCTCATTGCC
CTGTGGGCCCAGGAGGCAAATGCGCTGCCCGTCAACACCCGGTGCAAGCTTGAGGTGTCCAACTTCCAGCAGCCGTACATCGTCAACCGCACCTTTAT
GCTGGCCAAGGAGGTACAGCTGCATCTCTTTCTCTCCATACCGCCTTGCCATTTTCTCTGAAGCACTTGCAAACTCTTTAGGGGCGCTTTATCTCCGCAG
GTCTCACTACCTATGTTTTCTGTCTCTTTAGAGACTCTTTAAGGACTGGGTCTTTTTCTATTTCTATTTCAAGGTCTCAGGACCATTTCCTATCTTGGCCTT
CAGGACACATATACTGAATTTTATCTACAGAGGCGCATTTAGAAAGCCACCCACGACTGCAATACTTTCCATTTCTCTGTGCTCTCTTCTGAACTCATAC
TCTCTTGGCTACTCCTGAGACCCACTGCGGACATACATCTCTACTTACAGGCTTTTCTTCCATCTCCTTGTCACCCAGGCACTTAGGGTTTTCTCTCTTTC
AGGCCAGCCTTGCAGATAACAACACAGACGTCCGGCTCATCGGGGAGAAACTGTTCCGAGGAGTCAGTGTAAGTCCTCACTGTGATGAGCAGGGCTAG
CTGCGGGAGCTGGTGGACCCTCTGGGATAGTCTGACGTATGACCCCTGCTGCTTCTTGTCTACCTGCAGGCTAAAGATCAGTGCTACCTGATGAAGCAG
GTGCTCAACTTCACCCTGGAAGACGTTCTGCTCCCCCAGTCAGACAGGTTCCAGCCCTACATGCAGGAGGTGGTACCTTTCCTGACCAAACTCAGCAAT
CAGCTCAGCTCCTGTGTAAGTCTGACTCTGGCTACCTATGCTCCTCTCTCTTCCTCTTCTATTCCAGTAAGAACCCGAGGTCCTGCCCTCTCTCTCTTCAC
AAGAGTGAGGAGGGCCTCAGCACCACCACCATCATAGGCCACTTGAAATAGGTCACAAAGGCTTTGGCTTCAATTGAGTAATACTTTGAGTTTGTATG
AGTGAAGCTTTATTTGTTTTATCCATGGAAAGAAATCAACTCAAATTCTGTAGGATGAGAAAGATGTTGGGAACGAAAAAAGGCCTAGATAGAGAAAC
AGATCTGCTGAGTATAGTACTTATGGGGGGAGCAGGGGGCGATATCCACTGAGTACAAGTACTTGTGGGGAGAGAAATCCACTGAGTACAAGTACTTG
TTGGCATGGAGATCCACTGAGTACAAGTACTTGTGGGGGGAGGGAATGGCACAGAGCAAAAGTTGAAGGGAAGGAAGATGGAGAGGCCTCATGGTTG
GGGGTGTGAAAGGTCACTCCTTTTCCATGTGATGGAGAGTTAAGAAAAACCAGTGTGTGAGTTTGATGTCTTCAGACACCCCCAACTATGAAACATATC
CACGAGGAGCGGGCAGACTGTGGGAGACCTGGCATTTAGGGAAGGCGCGGCTTTTCACACGAGAAACTTTATGCTCATCTCTTGTGCTACACTCCCAC
CTTTGATGAGGTTCAGCTCAGGTTTCGTTTCTACCGTTCTTGCTACTGGTGGAAACTTCAGTAGGATTCCCCAAAGACGAGGACAGCTCTTCTGTAAGG
GAGGGACCTGGATTTCAGTGTCCTAGAGAACGAAATAGCTCAGAGAATCTAGGTCAACGTGAAATCTAGGTCACAGCGGGCAAAAATGACTGAACGC
CTCTATTCCAGGTGAACGGTCACGTGCCTCAGATATACTGAGGTATTGGGCTCCCACCGGATAAGATTCTGTTAGTGAGTCTGCTTTTATTTTGCAGCAC
ATCAGCGGTGACGACCAGAACATCCAGAAGAATGTCAGAAGGCTGAAGGAGACAGTGAAAAAGGTACTATTGGCAAGCCACAATACTAAGCCATTCA
GCAGGAGACGTGGGGATTTCTTTCTCTGCTTCGGCGCGCCCTCGAGCTTTCGGAAGTTCCTATTCGGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTC
TCGAGATCCGATATCGAATTCCCGCGCCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCATGCCTGCTATTGTCTTCCC
AATCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTCCTCATTTTATTAGGAAAGGA
CAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAGATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGC
GAGCTCTAGAGAATGATCCCCTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGG
AAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGATCCGCCACACCCAGCCGGCCACAGTC



   

GATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCCTCGCCGTCGGGCATGCGCGCCT
TGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCT
CGATGCGATGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGGCAG
GAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAGCACAGCTGCGCAA
GGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGACAAAAAGAACCGGGCG
CCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAG
AACCTGCGTGCAATCCATCTTGTTCAATGGCCGATCCCATATTGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACG
TGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCC
CTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAGCGGTGCTGTCCATC
TGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGACGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGA
AGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCAGAGGCCACTTGTGTAGCGCCAA
GTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGGGCGCGGGAATTCGATATCGAATTCGAGC
TCGGTACCCGGGGATCGAAGTTCCTATTCGGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTCTCGACCTGCAGGCATGCAAGCTGATCCGGCGCGTA
TAACTTCGTATAGCATACATTATACGAAGTTATCCTCAGGAAGATCTTCATAACTTCGTATAATGTGTACTATACGAAGTTATCCTCAGGCCAGCGAGG
CCGGTACCCAATTCGCCCTATAGCCAGTCCCTTCTACTTTGTAACATTTTATTTGACTTGTCTACTATCTGGTCCATTACTCGCTTAGCTGCACCTGTATC
TAGCTGGGTCTATAGATCTTTCAATCTGTGTCTAAATTTGTAAGTCACAATTCTGGAGCTAGCAGAAAGCTTAGCTCAGCCAGTCTCATGAGCACTTGCT
CGGAGGATGGCTTGTGACAGAGTCAATGCTAGAAGACAGCATCCCTGATTCCCAGCTCTGCACTTGCCTAGTGGCCATGTGTAATTACTTTGGCTTGAT
TAAGTATTTGGGAAAGCCAGTTCCCACGGACCTACATAATCTGAAGAACCATGCATTGAAAACTAGAAAGCTGGGCACAAACTTACTAGAGATGATTT
TTGAGCTCATTAAACGGATGCTCTGAAATGTGGCAAAATCAACCCAGAATAACAACAAAAGAGCTGGATTTGCAAATAGGACAAGTATTTAGAATCAC
TGGTATTAATAGCTATCATCTTAATTAAAATATAGGGCCTATATATATATTTAAGATTAAACACAAGAGTGGATAGCCTCCCAATTTACTTGGCCTGGTT
TCAAAAGAGTAAAAATATCAGTCATGGATTAATTATAGTGTCATGAAAGTATGAGATGGAAACCCTTTCCTTACTTTTTACCTTCATTTCTTAGTTTTTT
TTTTCTTCACACCCTGATCAAGCCACTAGTAAGCACCTATCTGCTGTGAGCTATTATATACTTTACAGCAAACAACATTGCTGTGTGGCCTCTTTGGGGA
AGGGAACAGGATAGCAGGAGGCTCAGGCTAGCAAGTCTGACTTGCCCTAAAGCCAGAGGCATGGTTGATAGCAGAGAAAGTGAGGCTCTTCGCAAGT
GGGTGTGCTTAAGTAATCAGAAACAGGAAGGCTCCGGTTGATGGAATTATCAGTAAGATATCTACCCTTATCTCCTTCTATCGAACCTAAATCGTCTCT
TTTTCTTGTGTGTAGGCTGATAAACACACTTGTTTTCTTTTGAGTGTTCATGGCTTTGTAGATTTTTAGTGCTCTGCCAGTTCTTGTTAGAGGGTTTGTTA
CCTTGACACCTGGGCTTGGATGTTAGCATGCCAAAGGCACACACTTCTGAATGCCTGTGTAAAAGGTTATTATTCATTTACTTTGTCTTTGGAAAGGTGA
AGCGTGTGTGAGAAAGAACTCACAGGAGATGTGTTCTCTGTAGGAAAACTTTTTTTTTCCCCTTAAATGCCTATAATCCACTTTCAGTCAACTTTGACTT
TTATACCATGCTGTCACATGAAAGAGTGTTTAGGCCCGCTCTCATGGCTCTGGGAAAAGCACCAATAGGGGAAGGAATGTTATGCTGAGAAATCTGAC
CGGCAGGGAAACTGGTCAGAGCTCCCCCGAAGACCACCACAGGTGTTAAGTAGGAACAGTCCAGGGTGGGCTCATGTAATAGAATGGAACAGAGCGA
GGGAAGATAAGCTACAAAGTTTCATAGGGTCCGGAGTCTTAAAGATACAAAATAGCTGCTTGGGCTTCATAACAAAGGAAGTCTGGGAAGGCAGCAA
GTGAGAGGGAAATGGAAAGGGAAAAAACAGAATGTAGAGGACTTGAACAGCTACAAATCCTCTACCAGACGATTTTTCTTGGAACAATCTAGAAGGT
AGTGGATTAGGTGATTGCAGGGGGACTTGCTTTGCCATTTGAATCTGGGTTTTTGTCTCTCCATTGAGGTTGAAAGCGTCACCCTTTTTACCCTCGAATG
GAGGAGGAAAGAAGGGGTGTTATGACTCCTACCTGGAGTTTTACTAGTTTACGCAATGGAACAGACACTCGGGACCTCCTCTTGACAAAAAAAATGGA
AACCTGTTGTTTGTCTTGTTTGTTCTTTTGTTAAGAAAGCACAGGCAAAGCCCGACCACATGGGTTGAATGTGGGTCTTTGAGTCAAGGCTTTTGAGTTG
AGCACTCATCAATAGTTGATCATGGTCAGGTGGAGGGCTACCTGTCAGGCCGAGCCCTGCTGGCTTCGCACTTAACATCTCCAGGTCTCAGTATCACTT
CCTGCTACTTAGCACAGTTAGGAGTTGAGCAAACCTTTTTTTCCAACCCCCACTAAAATTTAATTGACAAAAGACTGTGTAATTTGTGGGATACAGTGT
GATAATTGATCTATGTGTGCATTGTGCAAGGTTCAATAAGATAGATTAATAGGCCCATCAACAGCTTTATGGGTGTGAAATGCAAGTAATATAGGTAG
ATGCCTGTGGTGTCCTTAGGTCAGAAAGGCATGATTTTAAGGTCTTGGGCAAATCATATTATACTCATGCTAAAAATACATTATGTTGATTATTAATCTT
TTAGAGAAGGCTGATACTTGGTTTTGGTGCTCAGCAAGCAAATGTCACCAGCTCTTTCTAACTGGTACCACTTTAGAAAATGCTACCTGTGCTCAAATT
GGTTTGTATTCTTATTTTCATAGCTTGGAGAGAGTGGAGAGATCAAGGCGATTGGGGAACTGGACCTGCTGTTTATGTCTCTGAGAAATGCTTGCGTCT
GAGCGAGAAGAAGCTAGAAAACGAAGAACTGCTCCTTCCTGCCTTCTAAAAAGAACAATAAGATCCCTGAATGGACTTTTTTACTAAAGGAAAGTGAG
AAGCTAACGTCCATCATCATTAGAAGATTTCACATGAAACCTGGCTCAGTTGAAAAAGAAAATAGTGTCAAGTTGTCCATGAGACCAGAGGTAGACTT
GATAACCACAAAGATTCATTGACAATATTTTATTGTCACTGATGATACAACAGAAAAATAATGTACTTTAAAAAATTGTTTGAAAGGAGGTTACCTCTC
ATTCCTTTAGAAAAAAAGCTTATGTAACTTCATTTCCATATCCAATATTTTATATATGTAAGTTTATTTATTATAAGTATACATTTTATTTATGTCAGTTT
ATTAATATGGATTTATTTATAGAAACATTATCTGCTATTGATATTTAGTATAAGGCAAATAATATTTATGACAATAACTATGGAAACAAGATATCTTAG
GCTTTAATAAACACATGGATATCATAAATCTTCTGTCTTGTAATTTTTCTCCCTTTAATATCAACAATACCATCATCATCATCATTACCCAATCATTCTCA
TGATTTCATGCTTGACCCATATTATACTGTTAAAGTTTGTTCCTGGAGGCCTGTGGTTTTGTGTGTGTTGTGTGTGTGTGTGTGGCTATGCATGTGAAAG
CCAGAGATGGATATTAGGTGTTCTTCTCTATCAGTCTTTGCCTTATTATTTGAGACAGGGTCTGTCACTGAACCTGGAGCTAGGCTGGCCAACAAGCTCT
ATTAATTTTTTTTAAGATTTATTTATTATGTTTATATGAGTACACTGTAGCTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTCTGGAAG
AGCAGTTAGTGCTTTTAACCACCGAGCCATCTCTCCAGCCCACTCTCTTAATTCTTTGATCTTTGTGCCCTACCTCATGGAGCTTACAGCCTTGTGTGGCC
ACACTTGGCTGTATTTTACACAGATGCTGGGGAATCAATCTCAGAACCTTATGCATTTACCCTAAACACTCTTACCCTCTGAACTATCTCCCCACCCTGC
AAACTCGCTTTAAAGGCTTAGTTTTCAGGACAATGGTTATCGAGAGGCGGTACAGCCCTTAGGTCTGGTGGGTGCTTTTCTTGTCAAGTGGGTATACCC
TTGAAGGAGACAAATGGACAGAAGTCCCTTCTACTTCTCTTGCTTTTGCGTCTTGGGCATGAGGTAAGTGATTTTGTTTGATCATGCACTCACACACTTT
GACAGGGAGTCTGGCTACAAATCTAAATACAGTTGACCCAATTGGCCATGAACCGAACCCTCTGATACTATGATAGGAATAAACTTTATTCCTTTGTAA
GATGACTGCTTCTGATAGTTTTTGAAGTGCTTTAAAGGTAGCACACACACACACACACACACACACACACACACACACACACACACACTCATACACAC
ACACATATACACACACACACCACATACACACATACACACACCACACACATACACACACCACAATCTATTTTATGGATAAAATGGGTTTCATTTTTATGG
AAGGAATCAGAGACATATGAAGAAATGTTTTGTGAACACAAGGAACTGC 
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