
 

PCR protocol developed by MMRRC at University of California, Davis 

GENOTYPING BY PCR PROTOCOL 
MUTANT MOUSE REGIONAL RESOURCE CENTER: UC DAVIS  

mmrrc@ucdavis.edu  
530-754-MMRRC 

 

NAME OF PCR: B6;129S5-Cndp1tm1Lex/Mmucd MMRRC # 032215-UCD 

 

Protocol:  Neo Tcrd Duplex used for Lexicon/Genentech gene trap lines. 
  
Reagent/ Constituent Volume (μL) 

Water       10.275 

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)  Neo TD F 0.5 

Primer 2.    (stock concentration is 20μM)  Neo TD R 0.5 

Primer 3.    (stock concentration is 20μM)  Tcrd F 0.5 

Primer 4.    (stock concentration is 20μM)  Tcrd R 0.5 

Taq Polymerase  5Units/μL       0.2 

DNA extracted with   NaOH      Proteinase K      Other:       1.0 

TOTAL VOLUME OF REACTION: 25.000μL 

Comments on protocol: 
   This protocol only indicates the presence or absence of internal Neo vector; it does not distinguish heterozygous vs. 

knockout, nor is it specific to any single construct. TCRD is an internal control to verify DNA is present. 

 Betaine/DMSO is standardized due to high GC content in promoter regions and protocol may be tested without.  Also, may 
adjust MgCl2 to increase reaction or decrease non specific amplifications.    

  

Strategy: 
  
Steps Temp (

o
C )

 
Time (m:ss) # of Cycles 

1.  Initiation/Melting                            HOT START?   94  3:00 1 
2.  Denaturation  94 0:20  

3.  Annealing             steps 2-3-4 will cycle in sequence 64 0:30 12x 
4.  Elongation  72 0:35  

5.  Denaturation  94 0:20  

6.  Annealing             steps 5-6-7 will cycle in sequence 58 0:30 25x 

7.  Elongation  72 0:35  

8.  Amplification  72 2:00 1 

9.  Finish  10 ∞ n/a 
 

Primers: 
  
Name Nucleotide Sequence (5' - 3') 

1:  Neo TD F CTTGGGTGGAGAGGCTATTC 

2:  Neo TD R AGGTGAGATGACAGGAGATC 

3:  Tcrd F CAAATGTTGCTTGTCTGGTG 

4:  Tcrd R GTCAGTCGAGTGCACAGTTT 
 

Electrophoresis Protocol:   

 

 Agarose: 2% mV: 80   

 Estimated Running Time (min): 90   

 Expected Bands Genotype  
 200 bp WT  
 200 bp / 280 bp Neo positive  

 

} } 

} } 

1    2    3    4    5  

 

Lanes: 
1. 1Kb+ ladder 
2. H2O 
3. Wild-type +/+  
4. Neo + 

 1   2    3    4 

Lexicon Gene Trap Protocol attached. 

mailto:mmrrc@ucdavis.edu


 
 
 
 

Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ1915 Date of Submission:  7/28/04 

Lexicon Contract Name: DNA020 Mutation Type: X  Standard Knock out  

LexVision Name: PRT333N1   Conditional  

Reference accessions:  AK085308.1 Is this gene X-linked? NO 

 
 
 
 
 
Required Materials: X  pKOS clone DNA(s) __KOS-93_________     
    X Target Vector  DNA __PRT333-93TV.1____________     

  X Targeted ES Cell DNA __2B9____________     
X Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: DNA020-13/14 DNA020-6/4 

Restriction Enzyme for Genomic Digest: KpnI HindIII 

Predicted Wild-type Band (kb): 16.6 kb 9.2 kb 

Predicted Mutant Band (kb): 10.5 kb 7.2 kb 

Probe Size: 543 bp 441 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: DNA020-17 5’ Primer Name: NEO3a 

3’ Primer Name: DNA020-18 3’ Primer Name: DNA020-18 

Predicted Wild-type Band (bp): 283 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 373 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 
DNA020-4  5’ – GAATGTGGAAGATAGCAGTCC 
DNA020-6 5’ – GGTCCTAGGACTCCACCC 
DNA020-13 5’ – CCTACAGCTTCCTCCATGAC 
DNA020-14 5’ – CCTACGGAGACCACAGAAC 
 
 
PCR Genotyping 
DNA020-17 5’ – CGTCTAGTCCCTACCATGTCTC 
DNA020-18 5’ – CCGCACCTCCAAATGGCTAGT 
NEO3a  5’ – GCAGCGCATCGCCTTCTATC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
ATTCATCAGGCCACATCCTAATTCCTGGAATCTATGATCAAATGGCACCTATTACAGAGGGAGAAAAGACAATGTATA
AAAACATTGATATGGACCTAGAAGAATACCAGAACATCAACCAAGTTGAGAAATTTCTGTTTGATACCAAGGTATAAC
TATAACTACACACATGATCCAAATGAGGATGCTGCTCCCAAATCATGTTTCCCAAGTGTCTAATCAGCACCACACAGTG
TGGGTCTGTGCATCTTAGTCCACAGGCAAAGGTTAAATTGCAGGCTAGTTTTGACATTCACGGCCACTTTCCTCTGGTCT
GGATCCGTTGTCCTAGGGAGCAGTTGGTACAGGAGTCGGCATCTAACCATGAATAATGACTCATTCGGCAGCACTGTCT
CTTCACAGCAGTTTATTAATTTAAATCCCATTCCACTTTCTGTCAGGGAGCTGAACTTTCTGAATGTTCAAAAATTAGGA
GTCACTGTCTGAGACATCAGCTCCAACACGTGTAATCGTTCACCTTCTCAGGCATTACCAAGACCCTTCAGGGCTGATG
GGCAAGCCACAACATCCCCTTCCAAGGGCTGTAAAGATACTTAAAACTCGGAGCAGAAATCCCTAAAGAATTCAAAAT
TCCTGTTCATTTGCTTTCTCCTTTTTTTTTTCTTTTTTCTTTTTCTTTCTTAAAGAATATTTTGCCTGCCGAGGGCTAAAGA
GATATGACTTAATAGTTAAGGGCATGTTTTTTTTTCTTTTTCTTTTTAGAATTTATTTATTTATTTATTTATTTCATGTATG
TGGGTACACTGTTGCTGTCTTCAGACACACCAGAAGAGGGCATCAGATCCCTATTATAGATGGTTGTGGGCCACCAGGT
GGTTGCTGGGATTTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTCTCTCTCTCTCTTTTAAGATTTATTTATTTA
TTTATTTATTTTATGTATATGAGTACAGAGTAGCTGTCTTCAGACATACCAGAAGAGGAAATTGGATCCTATTACAGAT
GGTTGTGAGCCACCATGTGGTTGCTAGGAATTGAACTCAGGACCTCTAGAAAGAGCAGTCAGTGCTCTTAACCACTGAG
CCATCTGTCCAGCTCAAGAGCATGCATTGATCTTGCAGAGGACCTGAGTTCAGATTGCAGCTCTAATGTTGGTTGGCTC
ATGGCTACCTGTAACTCTAGTTCTAAAAGATCTGACATCCTGTTCTTCCCTCCTTGGGCCCTGTACTACATTCATATGCA
CAGAACTCCCTACACCTGCACCACACACACACCCATACGCACATACACACACTCATACAATTCACACACACACACACA
CACACACACACACACACACACACACACTAGCAAAATTAAATCTTAGAAGCATAGTTTCCCACTCAGATGTTGGTAGCT
GTGGTTGATTCCCTAGGAACTGCCCAGAGAGGGCAAATTATGCTGATTGTAAGTGCTAGTGTTTTCTGTGAGAGTGTAT
GTCTTCTCACAGACTAAATTTGTGAAACTACACAAGAATGAAATTGGCTCAAACTCTGAAGATTTATTTAAGGCGCTCT
GAGGGATAAAATTTAGTACATTCTCTATTAGTGCATACCACTGGTTAGAAATTTATAATTGGATCCAGTTTCTTTTAAAA
TTATTTTCCATTATTATTATTATTATTATTATTATTATTATTATTACTGTTGTTGTTATTAATGTATGGTGTGTTTGTATGA
CACATATGGAGCCAGAGGATAACATTCAGGAGTTGGTTCTCTCCTTCCTCTATTCCTATGGAAGGAGTGTTAGGATTAC
AGATGCGTGCTTCCACAAATGACTTTTTTCCTTAGATTCAGGTTGTCAGGCTTTCTGGAAAGTGCTTGTACCCACTGAGT
CATCTCACTGATCCCAGATTCAAATTTTTTTAAAGGTTTATTTATTTATTTAAATGAGTACATTGTAGCTGTCATCAGAC
ACACCAGAAGAGGGCATCAGATCTCATCTCAGATGGTTGTGAGTCACCATGTGGTTGCTGGGAATTGAACTCTGGGCCT
CTGGAAGAACAGTTAGCACTTTTAACCGCTGAGCCATCTCTCCAGCCCCCTGGATTCAATTTTTGAACCAGCTCCCCTG
ACAGGGAGAAGTTCTTTCTGGCTCTGTGCATGCTAAGCAAGTACTCTACTCTTGAGCTATACCCCTAATCATATCTTCTC
TCTCCCTCTCCTTATCTCTCTTTATCGTCTAGCTATTTTGAGACTCATTGTATTTCCCTGGTTGGCCTGATACTCACTATGT
AGACTAGGCTGGCCTTGAATTTACAGAGCTCTTCCTGTTTCTGTGCTGGGGTTAAAGGCGTATGCAACCACAGCTGACT
TGCTTTCTGATTTTGAAGTATGATCTCTTCCAGCTGAAGCTGGTCTCATACTCACTAAGGAGCCAAGGGTGACCTCGAAT
GCTGGGAGCAAAGTCATCTTCCCCCAGGCCCAGATGATGTGGTGTTGGGGACTACACTGAGCTTTGTGTGTGCTAGGCA
AGCACTCTGCCTGACTGGGCTGCAGTCCCAGCCCTCAGCTGAGCTTGGGTCACACGTTGTTCTTCGAATGGTTTAGGAG
GAACTTCTGATGCACCTGTGGAGGTATCCGTCTCTCTCCATCCATGGCATCGAGGGTGCCTTTGATGAGCCTGGAACTA
AAACAGTCATTCCCGGCCGAGTCCTAGGGAAATTTTCAATCCGTCTAGTCCCTACCATGTCTCCGTCTGTGGTGGAGAA
ACAGGTAAGAAGTGCCGGTTGTCATTAGGCCCAAAAG 
 
Genomic Locus: (the deleted sequence represents nt5471-8288-in the sequence below) 
 
GATCAAGTATGTTCTTGGTGGGAGTAGCTAGCTGTGGCCATGCACTGTCACAGGTCAGCTGCATGGAATTCAGTGAGTT
ACCTCAATTATTTCGTTTTGAGTTTTCCCAGTTGGAAGTAGGCATCATTATATGTTCACCTATAAGTCTTAACTATTGGT
GTCATGAAAAACCATGACCAATAGCAACTGGGGGAAGGGAAGGGTTTGTTTGACTTATGCTTCCACATCACTGTTCATT
GTTGAAGGAAGTCAGGACAGAAACTCAAACAGGGCAGGACACTGGAAGCAGGAGCTGTTGCATAGGCCATAGAAGGG
TGTTGCTTACGGGCTTGCTCTTCATGGCTTGCTTAGCCTGTTTTCTTATAGCAGCCAGGACCATCAGACCAGGGGTGGCC
CCACCCACCATGGAATGGACCCTCCCACATCAATCACCAATTAAGGAGATGCCCCACAGGCTTGCCTGTAGCTTGATTT
ATTTAGGCATTGTCTTAATTGGGAATACCTCCTCTCAGATGATCACAGCTGTGTCAAGTTGACATAAAACTAGCCAGCA
CGTAAGTGTTATTTTGAGGATATGGTAGGATGTGTATGGAGTATCCAGAGATGATCAATGGTCTGCTCTGGCCAGGAAA
AACAGCTCTTATCTTACCAAGGACTCCAGAGATGATAGTGCCAAATATCTGGATGCTACTTGGCATCACTTTTCAAGGT
TGACTGGCACAGAGATGCCACTGTGTTTGTCGACTGAAGTTCACCAAACCTCTGCTCCTGACCTCCTGCAAGGCTGACT
AGCCTGTGCAAAGAGAGGTGTTCTCAGAGATCCAACTTTCTCAGGCTTGATCTATCTGGTAGCTCTTGTCAGCACTAAT
GCTGCCTAAGTAGAGTCCCTTGAGGGGCCTTGCTTGTAGAAGCCTCTTCCACAGACCTCGTGGGGGATCTTCACGGGGG
TGTAGCCACACTTGATGGATTTGATTTCAAGGTTCACAAGTTGCACAATACCTCAGTTTGCTACATCTGGGATTGTGTTC
TCTATGCAAACTTTTTCCTTTGGGACAGATAAATTGTCCAAAACCTACATGTCAACCCCTACCCTGGCCTACTTAGTACC
AGACAGAATATAAGCAGCTTGCATGGACAAACTGCTAGAGGGTCTAATCAAGTTCTTCATCAATATCTTTATTTATAGC
ATTTCCTCCATCATGACCCCAAATTAAAATTAAACAGTGAAATCAACCTACATCTTAATTACCTATCTATGTATCATCTA
TCAATCAATCAATCTATCTATCTATAATCTATGTCTATCTATTTATCTATATATATCCATTATTTAGCTGGCTACATACCT
ATTATCTATGTATTTTTAATTTTTTCTAAGACAGTAATATACATAGGCAATATCTCATGTTTGACAACTTCAGCAAGAAT



   

ACAATAATATTTTTACCTTTAAAGAATTCAGATAAGCAACTTAATATTTTGGAGCAAGGATAGTTAATCATTTTGCCAG
ATTAATTCCTCTTTCCTTTTATCATCATCAAATATTTATTTATTTTTCATAGTGTTACACTGTAGTCCAGGCTGGCCTAAA
ATTTATAACAATCCTCCTGTCTTAGCTCCAAGGTGCTGAGAATAAATCCTATTCCTCCATATTGCTAAATCCCAAGCAAT
GTATCTCAAGCTTTCCCTCAGATGTGAAGCCTGAGGGGAAGTCTAACATCTCGTTAGAATGTTAGACTTGTAGCTTTAA
GCCAGGCACGGAGTTACACTTAACTTCATATATATGTGTTGCTTTGCCAAGGAAAAGCTCCTAAGTGGAATAAAACCAA
AGGTTATTCTTCTGTCTGCTTTTGGTGCAACCCAAACAGTCCACGATAACTTACCTTCTGGATTTGCTCTCCATACGCCT
GCTTTCTGAGTGCTTTGCACAGAATCAAGGGGATACAAAGTCGATTGCTAATGTCAGTTAAACTAAGGGGAATTTTGCT
TGCTGGCATGCTGTGCTGTGCTGTGCTGTGCTGTGCTGTGCTGTGCTGGGCTGTGCTGGGCTGGGCTGGGCTGTGCTGTG
CTGGGCTGGGCTGGGCTGGGCTGTGCTGTGCTGTGCTGGGCTGGGCTGGGCTGGGCTGTGCTGTGCTGGGCTGGGCTGT
GCTGGGCTGGGCTGGGCTGGGCTGTGCTGTGCTGGGCTGTGCTGGGCTGTGCTGTGCTGGGCTGGGCTGGGCTGGGCTG
TGCTGTGCTGTGCTGTGCTGGGCTGTGGTGGAGAAACCTCAGCAGGAGACTAAATCCAGTGCACTGGCTTAGGGTTACA
TCAGGTCACAATGTCTTGGGGGAGCTGGTTGTCTTATGTCCTTCCCCAATGACTGACCAGTAATGAACACATATTCACC
AGAGGCTGAGAATCCAGAGCCATCCTGGTTTAATGCAAGTCTCTGGCCTTCATCATCCTCTGCCATCATCATGGGGCAG
GATGCTGGTGAGCATCACGATGAGCAACAGTAACAAATGCTCACCGGACACCAAGTGGGTAAAGCCTATGCTAACCCC
AGATGGGGAACAATATAGAATCAAATAAGTTCCCTGCCTCAAAAAGTCATAGGTTGGGTAGGCAGAGAGCGGGAAGA
ATGGAATACTGTGCTCACAGATTAATCTCCAGCAACCAGCAGTTTCTCCTTTTCAGTTTTTCTACTGTGCAATTTTTAAA
GACCATGAGGACAGTGGAAAGGCCATTGACCCCAAAGCGGTTTTTCTTCTTTCTACTGCCTTTGTTTGTTTTTGTTTGGT
ATGGTTCAGACAGGGTCCCTTGTAGCTTAGGTTGGCCTTAAACTCAGTATGAAATCAAAGATGGCTTTGAACTCTTGAT
ACTCCTGCCTGAGAGCTGGGTTGATGGACATGCACTGCCACGCGTGGCTCATGCAGTACTAGAGATGCAGCCCAGGGC
TTCAGAAATGCTGGGGAAGCACTGTATCAACTGAACCCTAGCCCTAGCCCTAGCCCTGTTTTTCTCATCTTTTGAGACAG
GATTGACCATGAGATATTGAATCATCTTGCCTTCCCCTTCCAAGTACTGAGATTGAGGGAGGTGTGAGCCACCATGCCT
GGTTGTCAAAGGCATCATAGATACCTAGTATCTAATATCATTTAGAATGTCAAAATTCTCCTGGGAGCAACGATGATGC
TTCCAAGACAGCTCCTTTCTCTTCCGTGTGCTTTCCAAAGTGACTTTATGGTCTCAGGATCATGATATCCATGGAAAGTG
AGAAGGAAGGGAGGGGTGACCTCTAAATGGAGCAAGTGTATCAGTGGTGAATAAGGATATAGTTTCCCTAATGGAAGA
TTACTTCTAACTAGCAGATGTGAACATTCCACGGTCCCTGGGGGGGGGGGCACCTCTATGATCTCCTTAATCAGATTTC
ACTGTGGGTGAACTACAAGGGAGGAAAAGATGGGCAAAGCATCTTTCCTCAGTCAACATCTATGCTCACAGGCATTTCT
CTCAGTCTGTAGTGGGGAAGATGGCAGTGCAGAACAAATATTACAATTCTAAAATCCAGTGTGTGTCAAGAAATCTAG
TTATGCTCAAACCCCAGCATAGTCCACTGAGGACATCTGGGTAACCATCATCTTCATCAAGAATGAAGTCCAGCATCCT
GGTTCTTTGAGTTAGTCTGCCTTTGATGCCTAGAGTACTCAGATCTACTTGTCAAAAGTACCAAAATAACAAAAGTCCT
GCCAAGTTCTATAAACTTGAGTGCCAAGTTAGCATCCATCTTGCACACAATCTCCTTGGATCAGCTACCCTACCTGGCC
ATGTGGTCTCGTTGGCTGCCTGTGTCCCCTCCTCCTGAGTCATCATTCCTCATCAGAGATCTTCTTGATACGTACTGCTTG
ACTCCTTGGCTTTTTTATCTGGCTGGAGTTATAACAGGGCCCATGTCACACATTTCCCCGCCTGTCTTTGCATTTGAGAC
TGTGAGGAAACACAAAGAGGTGCGTGCTCAAGGAAGATTTTATGATTGTATTATTGGTGATGTTTTTATGTTTTTGGTA
AAAATACATTACAAATTGGTACTAGCCAGGTTCAATCCTTCAGCATCTGCCTGTCCATTTGTCTGTCCATCTGTCTGACA
TCCATTCATCCATCTATCCATCCCTCTATCTGTTTGTCTGTCTCTCCACTTACCCATCTATCCATCCATCCATCCCTCTATC
TATCTATCTATCTATCTATCTATCTATCTATCTATCTACCTAATACATATATATGTGGGGTATATGTACATATGTATATTC
TGATTTGTGTGAGGGGTATGTGTGTGTGTGTGTGTGTGTGTGCGTGAACATGTATATGGATACCAAAGACTGACATCTG
TTGTCAGTCTCTTGTGCCCAGAGCTCTTTAACTCAGCATTTTTACTAGTCAGCTTGCATTGGAGATGGGCTGTGTGGTGG
TTTGAATAGCCATCCTATTTAAACTATCCTATCTTTTAAAACATCACCTTTTCCTACAGAAAATAAAGTTTTGGTAACAG
AATTTGGTTTATTAAATACTAAAACACCAGTCATCCCAAGTTCTTTCTCCATAGACACCCACCATTTGCAACACCCAGA
AGGAAGAGAAAGTGTAGGGGCCAGTGTTCTGAGTCTTAAGAAGGTAGCAGTGGGGAGGAAACTCAAACCAAACCAAA
CCAAACCAAACCAAACTAAACCAAACTAAGCGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGAAGA
AGAAGAAGGAGGAGGAGGAGGAAGAGGAAGAGGAGGAGGAGGAGGGGGAGAGGAGGAGGAAGAGGAGGAGGAGG
AGGGGAGGGGGAGGGGGAGGAGGGAGAGGAGGAGGAGGAAAGGAAGAAGCCACTTCATCCCCAGCTAGTGGCTACT
CTAAGTTTGGAATACTGGAATGTATGCCATTGCCAACTGCACTGTGACTAGCCTGTGGTCCATCTTGGCAAGGGATTTTT
GAATGAATTTAGGATTCTTAGGCCTTCCTTCTTGTGTTACAACAAGGAAGCTGAAACTGCCCTGCATCTTCCAGCTGACT
TGGCACAGTTGAGATAAAAGCAAAAACCTTCTCTTTGTAGCCCAGTGTTCTTTTTCATGACCCACAGCATATTACTTAGC
ACACAGTACTCTTCCCTGGGTTAATGAAGGGATGGTGTAACCCAGGACTGGAAGCACAACAGTATTCAATATGCAGCT
CTGCCCTTGGCAAGGTAGCCACCAGAGCAGTCTGACTCGGGCTGAGTCCGCCTTGTAACCAGTTCCTTCTTGGTACTAC
AACCTCTTGGTTAAATGGAATTGTTGCCACTGGTTCTGGCCAGGGGACAGAAGCTGACATGGGGGTACTTTTGCCACCT
GGAGGGTGGTGTCTTAATTTGGCCTGGCTCTGGGACCACAGCATTGGCACATTTGTAATCTCTGCATCTCTTCTGTAGGT
AGCCTGGTGGATTCATCAGGCCACATCCTAATTCCTGGAATCTATGATCAAATGGCACCTATTACAGAGGGAGAAAAG
ACAATGTATAAAAACATTGATATGGACCTAGAAGAATACCAGAACATCAACCAAGTTGAGAAATTTCTGTTTGATACC
AAGGTATAACTATAACTACACACATGATCCAAATGAGGATGCTGCTCCCAAATCATGTTTCCCAAGTGTCTAATCAGCA
CCACACAGTGTGGGTCTGTGCATCTTAGTCCACAGGCAAAGGTTAAATTGCAGGCTAGTTTTGACATTCACGGCCACTT
TCCTCTGGTCTGGATCCGTTGTCCTAGGGAGCAGTTGGTACAGGAGTCGGCATCTAACCATGAATAATGACTCATTCGG
CAGCACTGTCTCTTCACAGCAGTTTATTAATTTAAATCCCATTCCACTTTCTGTCAGGGAGCTGAACTTTCTGAATGTTC
AAAAATTAGGAGTCACTGTCTGAGACATCAGCTCCAACACGTGTAATCGTTCACCTTCTCAGGCATTACCAAGACCCTT
CAGGGCTGATGGGCAAGCCACAACATCCCCTTCCAAGGGCTGTAAAGATACTTAAAACTCGGAGCAGAAATCCCTAAA



   

GAATTCAAAATTCCTGTTCATTTGCTTTCTCCTTTTTTTTTTCTTTTTTCTTTTTCTTTCTTAAAGAATATTTTGCCTGCCGA
GGGCTAAAGAGATATGACTTAATAGTTAAGGGCATGTTTTTTTTTCTTTTTCTTTTTAGAATTTATTTATTTATTTATTTA
TTTCATGTATGTGGGTACACTGTTGCTGTCTTCAGACACACCAGAAGAGGGCATCAGATCCCTATTATAGATGGTTGTG
GGCCACCAGGTGGTTGCTGGGATTTGAACTCAGGACCTCTGGAAGAGCAGTCAGTGCTCTCTCTCTCTCTCTTTTAAGAT
TTATTTATTTATTTATTTATTTTATGTATATGAGTACAGAGTAGCTGTCTTCAGACATACCAGAAGAGGAAATTGGATCC
TATTACAGATGGTTGTGAGCCACCATGTGGTTGCTAGGAATTGAACTCAGGACCTCTAGAAAGAGCAGTCAGTGCTCTT
AACCACTGAGCCATCTGTCCAGCTCAAGAGCATGCATTGATCTTGCAGAGGACCTGAGTTCAGATTGCAGCTCTAATGT
TGGTTGGCTCATGGCTACCTGTAACTCTAGTTCTAAAAGATCTGACATCCTGTTCTTCCCTCCTTGGGCCCTGTACTACA
TTCATATGCACAGAACTCCCTACACCTGCACCACACACACACCCATACGCACATACACACACTCATACAATTCACACAC
ACACACACACACACACACACACACACACACACACACTAGCAAAATTAAATCTTAGAAGCATAGTTTCCCACTCAGATG
TTGGTAGCTGTGGTTGATTCCCTAGGAACTGCCCAGAGAGGGCAAATTATGCTGATTGTAAGTGCTAGTGTTTTCTGTG
AGAGTGTATGTCTTCTCACAGACTAAATTTGTGAAACTACACAAGAATGAAATTGGCTCAAACTCTGAAGATTTATTTA
AGGCGCTCTGAGGGATAAAATTTAGTACATTCTCTATTAGTGCATACCACTGGTTAGAAATTTATAATTGGATCCAGTTT
CTTTTAAAATTATTTTCCATTATTATTATTATTATTATTATTATTATTATTATTACTGTTGTTGTTATTAATGTATGGTGTG
TTTGTATGACACATATGGAGCCAGAGGATAACATTCAGGAGTTGGTTCTCTCCTTCCTCTATTCCTATGGAAGGAGTGTT
AGGATTACAGATGCGTGCTTCCACAAATGACTTTTTTCCTTAGATTCAGGTTGTCAGGCTTTCTGGAAAGTGCTTGTACC
CACTGAGTCATCTCACTGATCCCAGATTCAAATTTTTTTAAAGGTTTATTTATTTATTTAAATGAGTACATTGTAGCTGTC
ATCAGACACACCAGAAGAGGGCATCAGATCTCATCTCAGATGGTTGTGAGTCACCATGTGGTTGCTGGGAATTGAACTC
TGGGCCTCTGGAAGAACAGTTAGCACTTTTAACCGCTGAGCCATCTCTCCAGCCCCCTGGATTCAATTTTTGAACCAGCT
CCCCTGACAGGGAGAAGTTCTTTCTGGCTCTGTGCATGCTAAGCAAGTACTCTACTCTTGAGCTATACCCCTAATCATAT
CTTCTCTCTCCCTCTCCTTATCTCTCTTTATCGTCTAGCTATTTTGAGACTCATTGTATTTCCCTGGTTGGCCTGATACTCA
CTATGTAGACTAGGCTGGCCTTGAATTTACAGAGCTCTTCCTGTTTCTGTGCTGGGGTTAAAGGCGTATGCAACCACAG
CTGACTTGCTTTCTGATTTTGAAGTATGATCTCTTCCAGCTGAAGCTGGTCTCATACTCACTAAGGAGCCAAGGGTGACC
TCGAATGCTGGGAGCAAAGTCATCTTCCCCCAGGCCCAGATGATGTGGTGTTGGGGACTACACTGAGCTTTGTGTGTGC
TAGGCAAGCACTCTGCCTGACTGGGCTGCAGTCCCAGCCCTCAGCTGAGCTTGGGTCACACGTTGTTCTTCGAATGGTT
TAGGAGGAACTTCTGATGCACCTGTGGAGGTATCCGTCTCTCTCCATCCATGGCATCGAGGGTGCCTTTGATGAGCCTG
GAACTAAAACAGTCATTCCCGGCCGAGTCCTAGGGAAATTTTCAATCCGTCTAGTCCCTACCATGTCTCCGTCTGTGGT
GGAGAAACAGGTAAGAAGTGCCGGTTGTCATTAGGCCCAAAAGTACCATTTCTGGGTCCCATACGCTATGGCAAACTA
AGCAGTTCTGTGGTTATCACTAAAGTTTCTTTCTTTTTTTTTTTTTCCACTACAAAGAATGGAACAAATGTCCAGAGACC
CCCCGCCCCCATTAGTCTTACTTGGTGCAAACCTCTTCTCTCAATTACACATGCAATTACAGAGGTCAGAGAACTAGCC
ATTTGGAGGTGCGGTGATGGGAGATTTTTAAAAATTAGACAGTAGCTATAAAAGGAAGATTGGTTTTACACATAGATG
GAGTGGGCAGATGACTACGCTTGGCTGGAGCCAGAAACTCTCAGGCCCAAGCATTTCTTACTCATGATGTTTGAAATCA
GCGTGTTGAAAAAGCCATTGTAAGGAAAGCGCTATCTATCCACAAGGAGTGATCCATCTACATTACCAGCCCATTATTA
ATTTACCTCCAGGTGTTTTAACGGGTGTAGACTCTTGAATAAGGGAGCACAGGGAGTGGTCTCCGGCCTTGTCAGTCCT
CTGTCTTGGTCTTGGGCTCTAATCGACTTCTAAAAGTCTCCATCCCTCTTCCATCTGCGCTCCCCTCCTGCTGCTTTCCTT
CCTTCTGGAAGCACTGCTGTTTTATCTTATAATACACATTCTACAAGGGCAGGCCCTTCCTTGTCTCATTTGTGGCTATA
TCCCCAGCACCCTGGGGTTGATGAATTCTAGCTGAAGGGATGAACGAAAGCAGAGTCATCTGGAGGCTGGAGTCTCCT
GGGGGGAGTCCCTCATCAGCCGCTGGGAAGGAGTTGAGCAGATTGTTGAAATGCCTCCCTCACTGTTTAGCTTGGAATG
GCTTCCACTTTGCAGAATTTCCCAGGATGTGCAGTGTTCCCCAAATGTTCATTAGAGTGCTACTAGATCAGAAAACCAA
AGACGTTGCGACTAAGGAACTGTGTTTTGCTGTGTTTCATAATTTGCAGCAAACATCACTGAGCTGTCTCTATGGATGA
GGTACATAGGTTGATGGGTAATTAGAGCCCATTTCCCCACTCTGGGTAAAGCCCTTGGAAGATCCTGTTCACTGTCACA
CACCCAGTGGCGTAACTAAGGGCTCACAATGCTCAACTCATCAGGTCAGGGTTTTCACAGGTTTCTGGGTAGAACCCTA
TACACTCTGCATGAACAAATACTATCGACTGTGTCACCGTCTAGGTAACTCAGCATCTCGAAGCTGTCTTCTCTAAAAG
GAATAGTTTCAACAAGATGGCCGTTTCTATGGTCCTAGGACTCCACCCATGGACTGCAAACGTCAATGATACTCAGTAC
CTTGCAGCACAGAGAACCATCAAAACAGGTGGGACTTATGCTTTGATTCACCCATTTGCAGTGGGGACAAGACACTTTT
ATAACTCATATATCAGCTGTCTTCTATCTGTGGTGCATTCGTTACAGTTTTCTAGCAGGACAGAAGCAATAGAACGAGT
ATGTGTTTAAAGGGAGTTGATCTGACTGCTTTTCCTGGGACAGTCTGGGTATTGCAATAATGGCTGCATTACATTGTGA
GACAGCTGCTTGCTCGGTGAGGCTGGGTGCTAACGTGATGCAGAAGGCCTGGAAGATTCCTGGAGAACTACTGGACTT
CACAGGGGTTATTCCATTTGGTCCTCCATTTTGTCCAGTTCATTGCCCCAACCCATGGACTGCTATCTTCCACATTCAGG
GTAGCTCTTCTCCCTACAAATTAGTTCTCTTTGGAGACACTGCCAGATGGGCACAGAGCTTCCAGGTGATTCTAAATCC
AATCAAGCAAGCTAACAATGACAATTAACAATCACGAGCACTTAGCTACTAAACAGTGAAGCCAGGGTTCATATTCAA
AGATTTAGGCAAAATGATAGATTAGGAAAACTTAATACTCTCCCGAAGGAAAACTTACAGACATGTTGGCCGACACAT
AAAAAATATCATGGGAGACACTTAGGGATTATAAATGGAGAAGCTGTAGTCTAGTGGGAGGATTGTCCCTCTGAGCAT
CTCATCTTGGTCATAGAAGGAAACACGCTGTAATGGCCTCTGGGCAGTATGAAGCAGGGATCAAAATGAGACCCAACC
ATGTGAAGGTGGTTGTCTCCTGAGAGCACTGCTTGATGTAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGACTCAGAGAGAGACAGGGAAACAGAGACAGATAAA
CAGAGGCAGACAGACAGAGATATAGACAGTGAGAAAGTGAGATATCCACCATCTTTGTTGTGCTTTGAATGAATACAA
CTTTCTCTAATAACTTACAGTCATGGACACACCCTTACTTAGGTTTGATACCCTAATTTCTGCTCTGGTTACAGTTCATCA
CATTCGGAGTCTGTAGCTGGACTGCTTAGTTCATGTGACCATAAATATGGCATTCCCACAAAAGGGCTTGATGGCGATT



   

CTTGGTTGTTGATTTTATCTGAAATTAATTAAAACCCAAATGTCTGGGCATATCTGAGGTGGGAAGATCCACCTTTATCC
TGGGCTAGACCTTCTACTGGAAATCTATACTAAGGATATAGAAGAAGGAAGCTTGTTCTCTGCCACACTAACAAGTCCA
TTCAGTTGGAATAGCCTGTCTCTGTTTCCATGGCAATAATACCTTACTAGACAGATTCCTGCATATATGGAAGATGAACT
GAGACCTCCAACATTGTGGACTGAGCAAAATAGAGAAGCCCAGACCTTTTCTATTAATCTTTAGAGTTATTTTGTTTTAT
GTGTTATGAGTGTTTTGCCTGTATCTGCATATGTGCAACAACTGGAGGTCAAAAGAGGAAATTGGATCCCCTGGAGCTG
CTGTTATGGATAGCTGTGAGATCTTGTGATTATTATAAACCAAGATCTTCTGGAAAGGGCAGTAAGTATTTTACCCACC
GAGCCATCCCTCCAGCCTTGCCCAGACCTTTTTGAAGCATAAACTCTCTGCTGGGATTGAGGGACACAGACCTGAAAAA
ACACAGAATGAATCCAAGATTTAGAGCCATGCTCTCCTATAGTGTCATTCCTGCCGATCCTATTGTTAACAGATATTTCA
CTAGTGATATGTCAAAGCGGAAGAGTCAGGAAGGCAAATTGGAATGCCAGTGAGAAATGACACATTTGAAACAGCAC
AGGAAGATACCATGTAGAGTTATGAAACACTTTGGCTGGAATGCATAGGACACTCTTTGGCCTCTGGCAAGTGGCCAA
AATTAACCACCACACAGGGCACAGTATTGTGTGCACAGAGGGCTTCTTAGCTGGTACTTCCTGTGGTCCTCACAACAGT
CTTTAGGTAGCAGGGGAAATGAAGGTTTATAGAGACATTTGCTAAAGAGCACTGTGTTAGCCGCTGAGAGCAAATCTG
CTCTAACAACAAGGCTTCTATCCACATTCTCACTTGCCTTTGTGAGTAAGGAGAGGGGACATGGGGCTGCTGAGATGGC
TCAGTGGTTTATAACACTTTTTGCTCTTGCAGCTACCCAGGTTCAATTCCCCACACCCACAAGATGGTTCACAGCCATCA
GTAACTCCAGGTCCAGAGGATCCAACACCTTCTTCTGAACTTTGTAGGGACAAGACATGTTTGTCGTATGCACACAGAG
GAACAGATACGACACACATGCACATAAAATAAAATAAGTAAATAGATCTAATTTTTAAAAGAGGAGGTGGCCTGCTTT
GTTTCATTTCTTTATTTGCCATTTCTGCTTCTCCACTGGCAACTTTTTCTCAGAGCTAGAGGTTGAGTTAATCTCTATCTA
GTGCCAAGGGCAGCAGCTGAAAGTACTTCATGAGGTACCTTGAAAACTAGAAAAAAAGATAATGACACTAAGTTGATA
GGTAAAGACAGCTAAATTTATATATATCACCATAGGATGATGACAACAAAACTCCACTTCCATAATATTTAATTCATGA
TTCTGACAATTAACTTTAATCATGTCAACTTCATGCAACCGAGAATCACCTGGACAAGAAGTCTCAATACAGAATTGCC
TAGGTTGGGTTGCTCTTTGGGAATGAGTATGGGGGATTGTGTTGATGAAGCTCATTGATATGAGAAGACTCAATCCACC
TTGGGTAGCACCACTCCATATGCAGCGGCCCTGAACAAGCAAGCAAGCATGCGTGCATACACTTATCCCACCTCTTGAC
CATGGATGGGACACAACCATCTGTTTGAAATTCCTGCCTTGACTTCCCCCGCAGTGATGGTCTGTAGTCTGGAATTGTG
AGATGATATAATCCTGTCTGCCCTAAGATGTCTTTGTCAGGAATATTATCACCACAGAAATGAAACTAGAACAATAAGA
TGTAAGCATATCATTTTGAATCTTGTCAAAACGTGCATAACATCTTCCAGTTATGGGAAAGCAGGATACTTCATCAAAC
TGAGGTACATCTTGTAAAGCAGCTGATTGATACCCTGTAAAAGGGACAAGGGCATGAAAGATGAGAGAACACTGAGG
GAACTTGTAACAACACAAGGCTGGTGGGGTTCTGTCAGATCCAGGAATAGGGAGGAAGAAAGATGAATGAAATGTTA
GCTAACTCTGGAGTACAGTTATTTGTTGGGAAACTTTGTCCTCCATGCCCGACACAATAGTTCCTCCCTTAAAGTCAACT
ATAATTATTAGCAGAAGATCCTTGCAGTATTAGGGAGACTAATGTTTCTTTGTGAAAGAAGGAAAGGTGGCACAAGGC
AGGTCACAAGGAAACCTTCACAGTGGAGGTAAGAGGCCACACTTCTCCACAAATAGATGCAATGGTTAACAATTCCTG
GTGTAAGGGGACATTTGTTGTCCATGCTCTTGCACCTAACACCAATTGAAGTCACTGGGGCACCAAATTAGACTTGGGT
AGGATTACCCCACCCCACCTCCTGGTGTGTTGGTGCCTTGGGTTAGAATGAGCAAATGTTTGTTCACCCCTGACCAGGA
AAAGTCTTACAACATTAGTAGATAAATAGTACCACTGTTAAGCCAGGGAGTGCTAGTGCATGCCTTTAATCCCAGCATT
CTTGAGGCAGAGGCAGTCAGATCTCTGTGAGTTCAAGGATTAACCAGGTGGTCTATAGAGCTCATTCCAGGACATCCAA
GGCTACATAAAGAAACCCCATCTCAGGTAGATGGCCATAAAATGAATGGAAATCTGTAGATGCCCGGGGGTGGGGAGT
GTCTTGAGGATATTCCAGAGACCTAGGATAGGAGAGGCTCCAAAGAACCTATAGGGGTGACCTTAGCTGAGATTCACA
GCAGTGGGAATATGGAACCTGAAGAAGCTACCTCCTATAGCCAAGCAGGAAACCCAGTGAAGTAATAGGGACATCAA
CCCACCCACAAAATTTTGGGTTCAAAATTTGTCCTGCCTACAAGGAATGCAAGCAATGACCGGCCTAACCAGAGACCC
ATCCCATGGGCAAGTACAAATCCCTGACACTATTAATGATACTCTGTTATGCTTGGACTCATGAGCCGTCCATGAGACC
ATGGCTGTCCTCTAAGAGGCTTCACCGAGCAGTTGACTTAGACAGATGCAGAGATCCACAGCCAAACATAGGATGGAG
CTTGTGAACTCTTATAGAAGAGTTGGGGGAAGAAATGAGGGCCCCAAAGGAGATAGGAACTCCACAGGAAGATCAAC
AGAGTCAACTAACCTGGACCCTTGAGGGCCTTCAGAGACTGAACCACTAATCAAAGACCACAGATGGGTTGGACCTAG
CCACCCTACCCCCTCTGCCCTCACATATGTAGCAGATATGCTGCTCAGCTTTCGGGTGGGTCCTGTACAACTGGGGGGT
GGGAGGGGCTGTCCCTAAAGCTATTGCCTGTCTATGGGGTCCATTTCACCAACTCTGTTGTCTTGTCTGGCCTCAGTGGG
GGAAGAAGCACCAAGCCCTACAGAGACTTGATGTGCAAGGGTGGAGGATACCTGGGGGGTGGGGGGGATGTCTCCGTT
CTCTTAGAGGAGGAGGGAAGAGGGTTGGGGGAGGGACAGAGATCAGGATATAAAGTGATTTTAAAATAAATGTAATTT
TGGTGCCTATCCAAAACAAGAGAAAAAAAAGAAAAAAACCCCAAAACAAACAAACAAACAAACAAAAACAAAAAAT
CAATCAAACAAAGAAACACAAAAGGAAAAGGAAAAGGAAAAAGAAAAATATAAAATATTCTACTGTTACTTTCTGAC
TCTTGGTTGTTGTACAATAGTTACATAAGATGTTTATATAAAGAAAGCAGAGTTGGTGCTATACAGAAATGCTGTGTGG
GCTACGTTTGCAATTTCTAAAAATTTTTTACCTTGCTTCAAAATTAAAATTTTAAGCCAAGTGTGACCACATACAAGTCC
AGCACCTGGGAAGCAGGGGACTTTGAGTTTGACAGAAGTCTGGGCTATATAGTGAATTGCATGCCAGCTTGGGCTACTT
AACAAGACCTCAAAGAAATAAAGAAAAGCACACAGTACTATACTCGTAGTCTTGTCATGATTTATTCTAGTGCCCTTTT
TTGCCTGTGTTTTAGTGTTTGGAGTTAATCCTGACATGATCCGGGATGGGTCAACCATTCCAATTGCCAAAATATTCCAG
GCTATCACACAAAAGAGTGTGATGATGCTCCCACTGGGAGCTGTGGACGATGGAGAGCACTCTCAGAATGAGAAGATC
AACAGGTGAGCGGACCCTGTGAGGGCGGGGGGAGCTCCACGTGGGCCTGTTCGCTAACCTTGTGTGAGACTGGACAAT
AACAGACCTGGTGTCTTAAAGCCGGAGGCTTAGCTCCCCACAGTTCCTTAGGTTGGGAACACCAGGTTAAGCCTATTTT
CAGACCACTGCCGTCCTTGTGTGTCCTGTGTGGCAGGACTCGAGCTGAGGTGGAGAGAGAGGAATGGAGGAGGAGGAG
GAGGAAGAAGAAGAGGAAGGGATGGTCCTGCAAGAGGCAAGTGAGGGCCTCCAGTTCTTCTTCCCCTATAAGTTCATC
AAGCCCATGGGATTATGAGACATCCCCAAAGATCGCTTATTTGTAATTATCTTCTCATTGGAAGACCCTCTGTCCAATGT



   

TGTCCCATGGTGAGTGAGGGCTTCAATGTATGGATTTGGATTATATAAAACTCCTAAGGAGGAATAAACAGAAATGTTT
GAGTCTTCAATCCCTGCCATGTCAAAGGTGAGAAAGGAAAGGCAGGAATCCTGTCACCCAAAGAGGCAAAGGCAGGG
GGGTAACAAATGTGATGGAGATTTGGGGGGCTGAGTCCAGGATTAATTGGCCTCTCTTCCTTCTCCTTCTTGTTTCTCTC
TTCCTTCTTCTTCCTCTTCCTCTTCCCCCTCCTCTTCCTTTTTCTTTTCCTTCCTCTCTATTTTCTGAGACAGAATCTCACCC
TATACCTGACCTGGAAATATCTATGCAGACCAGGCTGGCTTTGAGCTTGCAATGATCCTTTTACCTCTGTTTCCCAAATG
CTGGGATTTGTCATTGGATACCACATCTGGATATCATCGTCTTAATAATGATAATAATATAACAATAATAATAATAATA
ATAATAATAATAATGATGATGATGATGATGATGCCATTTTTCTTCTGTGCATGACTTTGATTCTAGGACTCTCAGAAGCA
TGCTAAGTACTTTAGATTGATAAGATTTATAGCAGGTACAGTTTTTCTGTGGACATGGTTGTGTGCTTTTCCTTCTTCATG
TGAATGGAAATGTGTTTCCTTGTTCTTACTTTTTGTTAGGTGGAACTACATACAGGGGTCGAAATTATTCGCTGCCTTTT
TCCTGGAGTTGTCAAAACAGCATTCAGGACACCAGATGCCTTCCAGTGTCTACTGATCCACGGGCAGCACTCCCACCTC
AGACGCTGGACAAAGCAGGAGTTGGGAAAATTCAGGAAATATGGAAAATGAAAGGTTTCGAAGGCACAGACAGATAT
TGGAGATGTTTTAACAGTCCCTCCGTCACTTAACTTCCACAAGTCACAGCTACCGAGACCGTTAGTTCCTGAATCTACTG
CAACAGGCTGGGGTAACCTTCTAATACAGGTGGGGTGTCTCTTTAGTCAATTAGATTCTCACTTTCAATTCCATTGGCTT
AACACTCCAGTTCACTTTCCAGTCCCAAGAACTGTGGTTCCCAATCATCGGACCCAGGGTCTCAGGACCCGAGTCATCT
TCACCTCTGTTCTCTTAATAATGGAAGTGTGGCTTCAACAACCGGCTACAGTGATTTCCTTGTGGATTCACTTTTAGAAG
AGTTACTAGGGCATGTCTCTGTAATAACTTCTTGCCTCTCCTTCATTTGTTCCCCGACACACACCCCCCCCCCGGATTCC
TGAACACTCTGAAGCTAAATGATCAATATTCATAGCCTCACACCATTTGGAATCCTTGTGCAAAGATGATTTTTTTCTTT
AATTCCAAACATCTTCAGCTTTGCCGTGATCGATGCCACCTGCTCAGCCCCTCTGACTCTCATTCTTCCACCCCATCAGG
AAAGCCCCCTTCCTGCAAACTTGTGCACCCGCCACTCTACCAGAAAAAATGCACCCTCATGGAATTTCTCTCACCCCTTT
GGAATTTTGCTCAATGAGTTTATCTGAATTGCTTAAGGCTTTTAACAGCGCCAGCATCAGATGGAGAGCTAATCAACCC
TGACATCAGCAAGACATTCTTGATTTAAAGCTCTCAGCTAAATCTGCATCCATTAATCATTTTAGTTAACTATCTTGTTT
GGCTTGATTGAGCTTGATGGTGTGAACATTACAAAGAGGTATTTTGTTTTTTACAGTCAAGTGTATATAAATAATCCAAT
TCTTATAAATTGGTTACTCAAATCATGCTAATAGAAAAGACTTTGAAGGTTTATTTTAAATGCTTCTCTTATGGTTCCAA
ATAAAAACATTCCATAACTTGTTTTCCTTCATCTTTCTTCCATCTGCTAGCTGTCGGAGTGTCACTTTTCAGATCTGCGTC
TCTCATTAAAAGCGGCTGGCTGACAAGTCCCTTCCGCTCGACTCGAGACTCGAGCCCCGGGCTACCTTGCCAGCAGAGT
CTTGCCCAACACCCGCAAGGGTCCACATGGGACTCCCCACGGGACCCTAAGACCTCTGGTGAGTGGATCACAGTGCCT
GCCCCAATCCAATCGCGCGGAACTCGAGACTGCGGTACATAGGGAAGCAGGCTACCCGGGCCTGATCTGGGGCACAAG
TCCCTTCCGCTCGACTCGAGACTCGAGCCCCGGGCTACCTTGCCAGCAGAGTCTTGCCCAACACCCGCAAGGGTCCACA
CGGGACTCCCCACGGGACCCTAAGACCTCTGGTGAGTGGATCACAGTGCCTGCCCCAATCCAATCGCGCGGAACTTGA
GACTGCGGTACATAGGGAAGCAGGCTACCCGGGCCTGATCTGGGGCACAAGTCCCTTCCGCTCGACTCGAGACTCGAG
CCCCGGGCTACCTTGACAGCAGAGTCTTGCCCAACACCCGCAAGGGCCCACACGGGACTCCCCACGGGACCCTAAGAC
CTCTGGTGAGTGGAACACAGCGCCTACCCCAATCCAATCGCGTGGAACTTGAGACTGCGGTACATAGGGAAGCAGGCT
ACCCGGGCTTGATCTGGGGCACAAACCCCTTCCACTCCACTCAAGCCCCGGCTACCTTGCCAGCTGAGTCGCCTGACAC
CCGCAAGGGCCCACACAGGATTCCACACGTGATCCTAAGACCTCTAGTGAGTGGAACACAACTTCTTGCCAGGAGTCT
GGTTCGAACACCAGGATATCTGGGTACCTGCCTTGCAAGAAGAGAGCTTGCCTGCAGAGAATACTCTGCCCACTGAAA
CTAAGGAGAGTGCTACCCTCCAGGTCTGCTCATAGAGGCTAACAGAGTCACCTGAAGAACAAGCTCTTAACAGTGACA
ACTAAAACAGCTAGCTTCAGAGATTACCAGATGGCGAAAGGCAAACGTAAGAATCCTACTAACAGAAATCAAGACCAC
TCACCATCATCAGAACGCAGCACTCCCACCCCCACCTAGTCCTGGGCACCCCAACACAACCGAAAATCTAGACCCAGA
TTTAAAAACATTTCTCATGATGATGATAGAGGACATCAAGAAGGACTTTCATAAGTCACTTAAAGATTTACAGGAGAGC
ACTGCTAAAGAGTTACAGGCTCTTAAAGAAAAGCAGGAAAACACAGCCAATACAGGTGATGGAAATGAACAAAACCC
ATACTAGAACTAAAAGGGGAAGTAGACACAATAAAGAAAACCCAAGAGCGAGGCAACGCTGGAGATAGAAACCCTAG
GAAAGAGATCTGGAACCATAGATGCGAGCATCAGCAACAGAATACAAGAAATGGAAGAGAGAATCTCAGGTGCAGAA
GATTCCATAGAGAACATCGACACAACAGTCAAAGAAAATACAAAATGCAAAAGGATCCTAACTCAAAACATCCAGGT
AATCCAGGACACAATGAGAAGACCAAACCTACGGATAATAGGAATTGATGAGAATGAAGATTTTCAACTTAAAGGGCC
AGCTAATATCTTCAACAAAATAATAGAAGAAAACTTCCCAAACATAAAAAAAGAGATGCCCATGATCATACAAGAAGC
ATACAGAACTCCAAATAGACTGGACCAGAAAAGAAATTCCTCCCGACACATAATAATCAGAACAACAAATGCACTAAA
TAAAGATAGAATATTAAAAGCAGTAAGGGAGAAAGGTCAAGTAACATATAAAGGAAGGCCTATCAGAATTACACCAG
ACTCTTCACCAGAGACTATGAAAGCCAGAAGAGCCTGGACAGATGTTATACAGACACTAAGAGAACACAAATGCCAGC
CCAGGCTACTATACCCGGCCAAACTCTCAATTACCATAGATGGAGAAACCAAAGTATTCCACGACAAAACCAAGTTCA
CACAATATCTTTCCACGAATCCAGCCCTTCAAAGGATAATAACAGAAAAGAAGCAATACAAGGACGGAAATCACGCCC
TAGAACAACCAAGAAAGTAATCATTCAACAAACCAAAAAGAAGACAGCCACAAGAACAGAATGCCAACTCTAACAAC
AAAAATAAAAGGGAGCAACAATTACTTTTCCTTAATATCTCTTAATATCAATGGACTCAATTCCCCAATAAAAAGACAT
AGACTAACAGACTGGCTACACAAACAGGACCCAACATTCTGCTGCTTACAGGAAACCCATCTCAGGGAAAAAGACAGA
CACTACCTCAGAGTGAAAGGCTGGAAAACAATTTTCCAAGCAAATGGACTGAAGAAACAAGCTGGAGTAGCCATTTTA
ATATCGGATAAAATCGACTTCCAACCCAAAGTTATCAAAAAAGACAAGGAGGGACACTTCATACTCATCAAAGGTAAA
ATCCTCCAAGAGGAACTCTCAATTCTGAATATCTACGCACCAAATGCAAGGGCAGCCACATTCATTAGAGACACTTTAG
TAAAGCTCAAAGCATACATTGCACCTCACACAATAATAGTGGGAGACTTCAACACACCACTTTCTTCAAAGGACAGATC
GTGGAAACAGAAACTAAACAGGGGCACAGTGAAACTAACAGAAGTTATGAAACAAATGGACCTGACAGATATCTACA
GAACATTTTATCCTAAAACAAAAGGATATACCTTCTTCTCAGCACCTCACGGGACCTTCTCCAAAATTGACCATATAAT



   

TGGTCACAAAACAGGCCTCAATAGATACAAAAATATTGAAATTGTCCCATGTATCCTATCAGACCACCATGGCCTAAGA
CTGATCTTCAATAACAACATAAATAATGGAAAGCCAACATTCACGTGGAAACTGAATAACACTCTTCTCAATGATACCT
TGGTCAAGGAAGGAATAAAGAAAGAAATTAAAGACTTTTTAGAGTTTAATGAAAATGAAGCCACAACGTACCCAAACC
TATGGGACACAATGAAAGCATTTCTAAGAGGGAAACTCATAGCGCTGAGTGCCTCCAAGAAGAAACGGGAGACAGCA
CATACTAGCAGCTTGACAACACATCTAAAAGCCCTAGAAAAAAAGGAAGCAAATTCACCCAAGAGGAGTAGACGGCA
GGAAATAATCAAACTCAGGGGATGAAATCAACCAAGTGGAAACAAGAAGAACTATTCAAAGAATTAACCAAACGAGG
AGTTGGTTCTTTGAGAAAATCAACAAGATAGATAAACCCTTAGCTAGACTCACTAAAGGGCACAGGGACAAAATCCTA
ATTAACAAAATCAGAAATGAAAAGGGAGACATAACAACAGATCCTGAAGAAATCCAAAACACCATCAGATCCTTCTAC
AAAAGGCTATACTCAACAAAACTGGAAAACCTGGACGAAATGGACAAATTTCTGGACAGATACCAGGTACCAAAGTTG
AATCAGGATCAAGTTGACCATCTAAACAGTCCCATATCACCAAAAAAAATAGAAGCAGTTATTAATAGTCTCCCAACC
AAAAAAAGCCCAGGACCAGATGGGTTTAGTGCAGAGTTCTATCAGACCTTCAAAGAAGATCTAATTCCAATTCTGCAC
AAACTATTTCACAAAATAGAAGTAGAAGGTACTCTACCCAACTCATTTTATGAAGCCACTATTACTCTGATACCTAAAC
CACAGAAAGATCCAACAAAGATAGAGAACTTCAGACCAATTTCTCTTATGAATATCGATGCAAAAATCCTCAATAAAA
TTCTCGCTAACCGAATCCAAGAACACATTAAAGCAATCATCCATCCTGACCAAGTAGGTTTTATTCCAGGGATGCAGGG
ATGGTTTAATATACGAAAATCCATCAATGTAATCCATTATATAAACAAACTCAAAGACAAAAACCACATGATCATCTCG
TTAGATGCAGAAAAAGCATTTGACAAGATCCAACACCCATTCATGATAAAAGTTTTGGAAAGGTCAGGAATTCAAGGC
CCATACCTAAACATGATAAAAGCAATCTACAGCAAACCA 
 
Selection Cassette: 
 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCC
CCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTT
TCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCT
TTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAA
ACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGT
GTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGG
CTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTC
GGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCT
TTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTG
GCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCG
CCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAG
CTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCC
ATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGC
TCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCA
TCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTA
CGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGG
CGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTC
GCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGT
AACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGT
GGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTC
TATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAG
GTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATC
CTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCG
TGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGC
CAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACG
CGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGG
CGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCC
GACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAAT
GGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTA
ACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTG
GGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCC
GAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACA
CCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGAT
AACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCA
CAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTA
GTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTC
AGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTA
ATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCC
GCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGC



   

CTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGC
TGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCG
GATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGG
CCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCG
CCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAAC
GGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGC
TACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGAC
GGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCT
ACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATC
CATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTA
CTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTT
CTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGG
TTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTT
TTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGA
GGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATT
GGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGC
CTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCG
CTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTC
AGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCG
GCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTG
CTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATG
CAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCAC
GTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGT
TCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCAT
GGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTG
GCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCG
ATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACG
CACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCC 
 
Targeted Locus: 
 
GATCAAGTATGTTCTTGGTGGGAGTAGCTAGCTGTGGCCATGCACTGTCACAGGTCAGCTGCATGGAATTCAGTGAGTT
ACCTCAATTATTTCGTTTTGAGTTTTCCCAGTTGGAAGTAGGCATCATTATATGTTCACCTATAAGTCTTAACTATTGGT
GTCATGAAAAACCATGACCAATAGCAACTGGGGGAAGGGAAGGGTTTGTTTGACTTATGCTTCCACATCACTGTTCATT
GTTGAAGGAAGTCAGGACAGAAACTCAAACAGGGCAGGACACTGGAAGCAGGAGCTGTTGCATAGGCCATAGAAGGG
TGTTGCTTACGGGCTTGCTCTTCATGGCTTGCTTAGCCTGTTTTCTTATAGCAGCCAGGACCATCAGACCAGGGGTGGCC
CCACCCACCATGGAATGGACCCTCCCACATCAATCACCAATTAAGGAGATGCCCCACAGGCTTGCCTGTAGCTTGATTT
ATTTAGGCATTGTCTTAATTGGGAATACCTCCTCTCAGATGATCACAGCTGTGTCAAGTTGACATAAAACTAGCCAGCA
CGTAAGTGTTATTTTGAGGATATGGTAGGATGTGTATGGAGTATCCAGAGATGATCAATGGTCTGCTCTGGCCAGGAAA
AACAGCTCTTATCTTACCAAGGACTCCAGAGATGATAGTGCCAAATATCTGGATGCTACTTGGCATCACTTTCCAAGGT
TGACTGGCACAGAGATGCCACTGTGTTTGTCGACTGAAGTTCACCAAACCTCTGCTCCTGACCTCCTGCAAGGCTGACT
AGCCTGTGCAAAGAGAGGTGTTCTCAGAGATCCAACTTTCTCAGGCTTGATCTATCTGGTAGCTCTTGTCAGCACTAAT
GCTGCCTAAGTAGAGTCCCTTGAGGGGCCTTGCTTGTAGAAGCCTCTTCCACAGACCTCGTGGGGGATCTTCACGGGGG
TGTAGCCACACTTGATGGATTTGATTTCAAGGTTCACAAGTTGCACAATACCTCAGTTTGCTACATCTGGGATTGTGTTC
TCTATGCAAACTTTTTCCTTTGGGACAGATAAATTGTCCAAAACCTACATGTCAACCCCTACCCTGGCCTACTTAGTACC
AGACAGAATATAAGCAGCTTGCATGGACAAACTGCTAGAGGGTCTAATCAAGTTCTTCATCAATATCTTTATTTATAGC
ATTTCCTCCATCATGACCCCAAATTAAAATTAAACAGTGAAATCAACCTACATCTTAATTACCTATCTATGTATCATCTA
TCAATCAATCAATCTATCTATCTATAATCTATGTCTATCTATTTATCTATATATATCCATTATTTAGCTGGCTACATACCT
ATTATCTATGTATTTTTAATTTTTTCTAAGACAGTAATATACATAGGCAATATCTCATGTTTGACAACTTCAGCAAGAAT
ACAATAATATTTTTACCTTTAAAGAATTCAGATAAGCAACTTAATATTTTGGAGCAAGGATAGTTAATCATTTTGCCAG
ATTAATTCCTCTTTCCTTTTATCATCATCAAATATTTATTTATTTTTCATAGTGTTACACTGTAGTCCAGGCTGGCCTAAA
ATTTATAACAATCCTCCTGTCTTAGCTCCAAGGTGCTGAGAATAAATCCTATTCCTCCATATTGCTAAATCCCAAGCAAT
GTATCTCAAGCTTTCCCTCAGATGTGAAGCCTGAGGGGAAGTCTAACATCTCGTTAGAATGTTAGACTTGTAGCTTTAA
GCCAGGCACGGAGTTACACTTAACTTCATATATATGTGTTGCTTTGCCAAGGAAAAGCTCCTAAGTGGAATAAAACCAA
AGGTTATTCTTCTGTCTGCTTTTGGTGCAACCCAAACAGTCCACGATAACTTACCTTCTGGATTTGCTCTCCATACGCCT
GCTTTCTGAGTGCTTTGCACAGAATCAAGGGGATACAAAGTCGATTGCTAATGTCAGTTAAACTAAGGGGAATTTTGCT
TGCTGGCATGCTGTGCTGTGCTGTGCTGTGCTGTGCTGTGCTGTGCTGGGCTGTGCTGGGCTGGGCTGGGCTGTGCTGTG
CTGGGCTGGGCTGGGCTGGGCTGTGCTGTGCTGTGCTGGGCTGGGCTGGGCTGGGCTGTGCTGTGCTGGGCTGGGCTGT
GCTGGGCTGGGCTGGGCTGGGCTGTGCTGTGCTGGGCTGTGCTGGGCTGTGCTGTGCTGGGCTGGGCTGGGCTGGGCTG



   

TGCTGTGCTGTGCTGTGCTGGGCTGTGGTGGAGAAACCTCAGCAGGAGACTAAATCCAGTGCACTGGCTTAGGGTTACA
TCAGGTCACAATGTCTTGGGGGAGCTGGTTGTCTTATGTCCTTCCCCAATGACTGACCAGTAATGAACACATATTCACC
AGAGGCTGAGAATCCAGAGCCATCCTGGTTTAATGCAAGTCTCTGGCCTTCATCATCCTCTGCCATCATCATGGGGCAG
GATGCTGGTGAGCATCACGATGAGCAACAGTAACAAATGCTCACCGGACACCAAGTGGGTAAAGCCTATGCTAACCCC
AGATGGGGAACAATATAGAATCAAATAAGTTCCCTGCCTCAAAAAGTCATAGGTTGGGTAGGCAGAGAGCGGGAAGA
ATGGAATACTGTGCTCACAGATTAATCTCCAGCAACCAGCAGTTTCTCCTTTTCAGTTTTTCTACTGTGCAATTTTTAAA
GACCATGAGGACAGTGGAAAGGCCATTGACCCCAAAGCGGTTTTTCTTCTTTCTACTGCCTTTGTTTGTTTTTGTTTGGT
ATGGTTCAGACAGGGTCCCTTGTAGCTTAGGTTGGCCTTAAACTCAGTATGAAATCAAAGATGGCTTTGAACTCTTGAT
ACTCCTGCCTGAGAGCTGGGTTGATGGACATGCACTGCCACGCGTGGCTCATGCAGTACTAGAGATGCAGCCCAGGGC
TTCAGAAATGCTGGGGAAGCACTGTATCAACTGAACCCTAGCCCTAGCCCTAGCCCTGTTTTTCTCATCTTTTGAGACAG
GATTGACCATGAGATATTGAATCATCTTGCCTTCCCCTTCCAAGTACTGAGATTGAGGGAGGTGTGAGCCACCATGCCT
GGTTGTCAAAGGCATCATAGATACCTAGTATCTAATATCATTTAGAATGTCAAAATTCTCCTGGGAGCAACGATGATGC
TTCCAAGACAGCTCCTTTCTCTTCCGTGTGCTTTCCAAAGTGACTTTATGGTCTCAGGATCATGATATCCATGGAAAGTG
AGAAGGAAGGGAGGGGTGACCTCTAAATGGAGCAAGTGTATCAGTGGTGAATAAGGATATAGTTTCCCTAATGGAAGA
TTACTTCTAACTAGCAGATGTGAACATTCCACGGTCCCTGGGGGGGGGGGCACCTCTATGATCTCCTTAATCAGATTTC
ACTGTGGGTGAACTACAAGGGAGGAAAAGATGGGCAAAGCATCTTTCCTCAGTCAACATCTATGCTCACAGGCATTTCT
CTCAGTCTGTAGTGGGGAAGATGGCAGTGCAGAACAAATATTACAATTCTAAAATCCAGTGTGTGTCAAGAAATCTAG
TTATGCTCAAACCCCAGCATAGTCCACTGAGGACATCTGGGTAACCATCATCTTCATCAAGAATGAAGTCCAGCATCCT
GGTTCTTTGAGTTAGTCTGCCTTTGATGCCTAGAGTACTCAGATCTACTTGTCAAAAGTACCAAAATAACAAAAGTCCT
GCCAAGTTCTATAAACTTGAGTGCCAAGTTAGCATCCATCTTGCACACAATCTCCTTGGATCAGCTACCCTACCTGGCC
ATGTGGTCTCGTTGGCTGCCTGTGTCCCCTCCTCCTGAGTCATCATTCCTCATCAGAGATCTTCTTGATACGTACTGCTTG
ACTCCTTGGCTTTTTTATCTGGCTGGAGTTATAACAGGGCCCATGTCACACATTTCCCCGCCTGTCTTTGCATTTGAGAC
TGTGAGGAAACACAAAGAGGTGCGTGCTCAAGGAAGATTTTATGATTGTATTATTGGTGATGTTTTTATGTTTTTGGTA
AAAATACATTACAAATTGGTACTAGCCAGGTTCAATCCTTCAGCATCTGCCTGTCCATTTGTCTGTCCATCTGTCTGACA
TCCATTCATCCATCTATCCATCCCTCTATCTGTTTGTCTGTCTCTCCACTTACCCATCTATCCATCCATCCATCCCTCTATC
TATCTATCTATCTATCTATCTATCTATCTATCTATCTACCTAATACATATATATGTGGGGTATATGTACATATGTATATTC
TGATTTGTGTGAGGGGTATGTGTGTGTGTGTGTGTGTGTGTGCGTGAACATGTATATGGATACCAAAGACTGACATCTG
TTGTCAGTCTCTTGTGCCCAGAGCTCTTTAACTCAGCATTTTTACTAGTCAGCTTGCATTGGAGATGGGCTGTGTGGTGG
TTTGAATAGCCATCCTATTTAAACTATCCTATCTTTTAAAACATCACCTTTTCCTACAGAAAATAAAGTTTTGGTAACAG
AATTTGGTTTATTAAATACTAAAACACCAGTCATCCCAAGTTCTTTCTCCATAGACACCCACCATTTGCAACACCCAGA
AGGAAGAGAAAGTGTAGGGGCCAGTGTTCTGAGTCTTAAGAAGGTAGCAGTGGGGAGGAAACTCAAACCAAACCAAA
CCAAACCAAACCAAACTAAACCAAACTAAGCGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGAAGA
AGAAGAAGGAGGAGGAGGAGGAAGAGGAAGAGGAGGAGGAGGAGGGGGAGAGGAGGAGGAAGAGGAGGAGGAGG
AGGGGAGGGGGAGGGGGAGGAGGGAGAGGAGGAGGAGGAAAGGAAGAAGCCACTTCATCCCCAGCTAGTGGCTACT
CTAAGTTTGGAATACTGGAATGTATGCCATTGCCAACTGCACTGTGACTAGCCTGTGGTCCATCTTGGCAAGGGATTTTT
GAATGAATTTAGGATTCTTAGGCCTTCCTTCTTGTGTTACAACAAGGAAGCTGAAACTGCCCTGCATCTTCCAGCTGACT
TGGCACAGTTGAGATAAAAGCAAAAACCTTCTCTTTGTAGCCCAGTGTTCTTTTTCATGACCCACAGCATATTACTTAGC
ACACAGTACTCTTCCCTGGGTTAATGAAGGGATGGTGTAACCCAGGACTGGAAGCACAACAGTATTCAATATGCAGCT
CTGCCCTTGGCAAGGTAGCCACCAGAGCAGTCTGACTCGGGCTGAGTCCGCCTTGTAACCAGTTCCTTCTTGGTACTAC
AACCTCTTGGTTAAATGGAATTGTTGCCACTGGTTCTGGCCAGGGGACAGAAGCTGACATGGGGGTACTTTTGCCACCT
GGAGGGTGGTGTCTTAATTTGAGCCTGGCTCTGGGACCACAGCATTGGCACATTTGTAATCTCTGCATCTCTTCCTGTAG
GTAGCCTGGTGGGGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGAC
TAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCG
GTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCT
TCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGT
TCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAG
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
ATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAATG
GCCAGCGAGGCCGGTACCCAATTCGCCCTATAGTACCATTTCTGGGTCCCATACGCTATGGCAAACTAAGCAGTTCTGT
GGTTATCACTAAAGTTTCTTTCTTTTTTTTTTTTTCCACTACAAAGAATGGAACAAATGTCCAGAGACCCCCCGCCCCCA
TTAGTCTTACTTGGTGCAAACCTCTTCTCTCAATTACACATGCAATTACAGAGGTCAGAGAACTAGCCATTTGGAGGTG
CGGTGATGGGAGATTTTTAAAAATTAGACAGTAGCTATAAAAGGAAGATTGGTTTTACACATAGATGGAGTGGGCAGA
TGACTACGCTTGGCTGGAGCCAGAAACTCTCAGGCCCAAGCATTTCTTACTCATGATGTTTGAAATCAGCGTGTTGAAA
AAGCCATTGTAAGGAAAGCGCTATCTATCCACAAGGAGTGATCCATCTACATTACCAGCCCATTATTAATTTACCTCCA
GGTGTTTTAACGGGTGTAGACTCTTGAATAAGGGAGCACAGGGAGTGGTCTCCGGCCTTGTCAGTCCTCTGTCTTGGTC
TTGGGCTCTAATCGACTTCTAAAAGTCTCCATCCCTCTTCCATCTGCGCTCCCCTCCTGCTGCTTTCCTTCCTTCTGGAAG
CACTGCTGTTTTATCTTATAATACACATTCTACAAGGGCAGGCCCTTCCTTGTCTCATTTGTGGCTATATCCCCAGCACC
CTGGGGTTGATGAATTCTAGCTGAAGGGATGAACGAAAGCAGAGTCATCTGGAGGCTGGAGTCTCCTGGGGGGAGTCC



   

CTCATCAGCCGCTGGGAAGGAGTTGAGCAGATTGTTGAAATGCCTCCCTCACTGTTTAGCTTGGAATGGCTTCCACTTT
GCAGAATTTCCCAGGATGTGCAGTGTTCCCCAAATGTTCATTAGAGTGCTACTAGATC 
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