
GENOTYPING BY PCR PROTOCOL 
MUTANT MOUSE RESOURCE & RESEARCH CENTER: UC DAVIS 

mmrrc@ucdavis.edu  
530-754-MMRRC 

PCR protocol developed by MMRRC at University of California, Davis 

Protocol Name: B6;129S5-Cacfd1tm1Lex/Mmucd MMRRC: 031660-UCD 
 

Protocol:    
Reagent/Constituent Volume (μL) 

Water 5.6 

GoTaq® G2 Colorless Master Mix,2X        7.5 

Primer 1.  (stock concentration is 20μM)  0.45 

Primer 2.  (stock concentration is 20μM)  0.45 

DNA (example) extracted w/ “Qiagen DNeasy columns or other similar silica based kits” 1.0 

 TOTAL VOLUME 
OF REACTION: 15 

   

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

 Use Touch-Down cycling protocol-first 10 cycles anneal at 65oC decreasing in temperature by 1.0oC; next 30 cycles 
anneal at 55oC.  
 

 

Strategy: 

Steps Temp (oC ) Time (m:ss) # of Cycles 
1.  Initiation/Melting                            HOT START?   94 2:00 1x 
2.  Denaturation  94 0:10  
3.  Annealing                  steps 2-3-4 cycle in sequence 65 (↓1oC/cycle) 0:30 10x 
4.  Elongation          68 2:00  
5.  Denaturation  94 0:15  
6.  Annealing                  steps 5-6-7 cycle in sequence 55 0:30 25x 
7.  Elongation          68 2:00 (↑20sec/cycle)  

 

Primers: Electrophoresis Protocol: 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

1. UNQ3071-36 CGCAACAACTGGGCAGTAAGC Estimated Running:Time: 90 min. 

2. Neo3A GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype 

3. UNQ3071-32 CCCGCTCCCTGGACCCGATACT 1 & 2 238 Mutant 

4. UNQ3071-33 CGCAGCGTTTAGCATGAGCGGCT 3 & 4 156 wildtype 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 
 
 
 
 

Genentech ID: UNQ3071 Date of Submission:  10-6-04 

Lexicon Contract Name: DNA308 Mutation Type: X  Standard Knock out  

LexVision Name: MEM737N1   Conditional  

Reference accessions:  XM_194006 Is this gene X-linked? No 

 
 
 
 
 
Required Materials:   pKOS clone DNA(s) __KOS20, KOS48, KOS62_________     
     Target Vector  DNA __pKOS48TV____________     

   Targeted ES Cell DNA __1A10____________     
 Genomic Map 
 

 
 
 
 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 21+22 29+30 

Restriction Enzyme for Genomic Digest: ApaLI ApaLI 

Predicted Wild-type Band (kb): 12.3 kb 12.3 kb 

Predicted Mutant Band (kb): 6.1 kb 8.8 kb 

Probe Size: 596 bps 588 bps 

 
 
 
 
 
 
 
 

   



   

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: 33 5’ Primer Name: Neo3A 

3’ Primer Name: 32 3’ Primer Name: 36 

Predicted Wild-type Band (bp): 156 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 238 bps 
 

 
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 
21  5’ – CTGTGCAGAGTCAGTGGTGCA  
22 5’ – GTACACAACTGCAGACTCTCC  
29 5’ – CAGGGCCTATGGCATGGTTC 
30 5’ – CCTGCAGAAGCCTCTGAGTC 
 
 
 
PCR Genotyping 
33  5’ – CGCAGCGTTTAGCATGAGCGGCT 
32  5’ – CCCGCTCCCTGGACCCGATACT 
Neo3A 5’ – GCAGCGCATCGCCTTCTATC 
36  5’ – CGCAACAACTGGGCAGTAAGC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Genomic Sequence Deleted: 
 
GCGCAGCGTTTAGCATGAGCGGCTCGGGCGCCGCCGGAGCGGCCGCGGGCCCAGCCCCGCCGGCACAGGAAGAGGGC
ATGACTTGGTGGTACCGCTGGCTGTGCCGCCTGGCGGGAGTGCTAGGAGCGGTGTGTGAGTATCGGGTCCAGGGAGCG
GGCGTCCCCGGG 
 
Genomic Locus:  (the deleted sequence represents nt8,784-8,950-in the sequence below) 
 
GGGAAATTCATACCTTATGTGCTCCCACTCCCGGTTAACCTCTGGGGAAGGGATATTATGCAGCATTTGGGCCTTATTTT
GTCCAATGAAAACACCCCATCAGGAGGGTATTCAGCTAAAGCAAAAAATATCATGGCAAAGATGGGTTATAAAGAAG
GAAAAGGGTTAGGACATCAAGAACAGGGAAGGATAGAGCCCATCTCACCTAATGGAAACCAAGACAGACAGGGTCTG
GGTTTTCCTTAGCGGCCATTGGGGCAGCACGACCCATACCATGGAAAACAGGGGACCCAGTGTGGGTTCCTCAATGGC
ACCTATCCTCTGAAAAACTAGAAGCTGTGATTCAACTGGTAGAGGAACAATTAAAATTAGGCCATATTGAACCCTCTAC
CTCACCTTGGAATACTCCAATTTTTGTAATTAAGAAAAAGTCAGGAAAGTGGAGACTGCTCCATGACCTCAGAGCCATT
AATGAGCAAATGAACTTATTTGGCCCAGTACAGAGGGGTCTCCCTGTACTTTCCGCCTTACCACGTGGCTGGAATTTAA
TTATTATAGATATTAAAGATTGTTTCTTTTCTATACCTTTGTGTCCAAGGGATAGGCCCAGATTTGCCTTTATGTGGTAA
ATGCAGTAAATCTTTTAGAAGTGGCTGGAGTGATTAAGCCTTCCAGTAGAGTTGCCAATATTTTTCAGCAGATACAATT
AGTTTTGTTATCTAGAAGATCTCCTGTTTATATTACTCATGTTAGAGCCCATTCAGGCCTACCTGGCCCCATGGCTCTGG
GAAATGATTTGGCAGATAAGGCCACTAAAGTGGTGGCTGCTGCCCTATCATCCCCGGTAGAGGCTGCAAGAAATTTTCA
TAACAATTTTCATGTGACGGCTGAAACATTACGCAGTCGTTTCTCCTTGACAAGAAAAGAAGCCCGTGACATTGTTACT
CAATGTCAAAGCTGCTGTGAGTTCTTGCCAGTTCCTCATGTGGGAATTAACCCACGCGGTATTCGACCTCTACAGGTCT
GGCAAATGGATGTTACACATGTTTCTTCCTTTGGAAAACTTCAATATCTCCATGTGTCCATTGACACATGTTCTGGCATC
ATGTTTGCTTCTCCGTTAACCGGAGAAAAAGCCTCACATGTGATTCAACATTGTCTTGAGGCATGGAGTGCTTGGGGGA
AACCCAGACTCCTTAAGACTGATAATGGACCAGCTTACACGTCTCAAAAATTTCAGCAGTTCTGCCGTCAGATGGACGT
AACCCACCTGACTGGACTTCCGTACAACCCTCAAGGACAGGGTATTGTTGAGCGTGCGCATCGCACCCTCAAAGCCTAT
CTTATAAAACAGAAGAGGGGAACTTTTGAGGAGACTGTACCCCGAGCACCAAGAGTGTCGGTGTCTTTGGCACTCTTTA
CACTCAATTTTTTAAATATTGATGCTCATGGCCATACTGCGGCTGAACGTCATTGTTCAGAGCCAGATAGGCCCAATGA
GATGGTTAAATGGAAAAATGTCCTTGATAATAAATGGTATGGCCCGGATCCTATCTTGATAAGATCCAGGGGAGCTATC
TGTGTTTTCCCACAGAATGAAGACAACCCATTTTGGGTACCGGAAAGACTCACCCGAAAAATCCAGACTGACCAAGGG
AATACTAATGTCCCTCGTCTTGGTGATGTCCAGGGCGTCAATAATAAAGAGAGAGCAGCGTTGGGGGATAATGTCGAC
ATTTCCACTCCCAATGACGGTGATGTATAATGCTCAAGTATTCTCCTGCTTTTTTACCACTAACTGGGAACTGGGTTTGG
CCTTAATTCAGACAGCCTTGGTTCTGTCTGGACAGGTCCAGATGACTGACACCATTAACACTTTGTCAGCCTCAGTGACT
ACAGTCATAGATGAACAGGCCTCAGCTAATGTCAAGATACAGAGAGGTCTCATGCTGGTTAATCAACTCATAGATCTTG
TCCAGAAACAACTAGATGTATTATGACAAATAACTCAGCAGGGATGTGAACAAAAGTTTCCGGGATTGTGTGTTATTTC
CATTCAGTATGTTAAATTTACTAGGGCAGCTAATTTGTCAAAAAGTCTTTTTCAGTATATGTTACAGAATTGGATGGCTG
AATTTGAACAGATCCTTCGAGAATTGAGACTTCAGGTCAACTCCACGCGCTTGGACCTGTCGCTGACCAAAGGATTACC
CAATTGGATCTCCTCAGCATTTTCTTTCTTTAAAAAATGGGTGGGATTAATATTATTTGGAGATACACTTTGCTGTGGAT
TAGTGTTGCTTCTTTGATTGGTCTGTAAGCTTAAGGCCTAAACTAGGAGAGACAAGGTGGTTATTGCCCAGGCGCTTGC
AGGACTAGAACATGGAGCTCCCCCTGATATATGGTTATCTATGCTTAGGCAATAGGTCGCTGGCCACTCAGCTCTTATA
TCTCACGAGGCTAGACTCATTGCACGAGATAGAGTGAGTGTGCTTCAGCAGCCCGAGAGAGTTGCAAGGCTAAGCACT
GCAATGGAAAGGCTCTGCGGCATATATGAGCCTATTCTAGGGAGACATGTCATCTTTCATGAAGGTTCAGTGTCCTAGT
TCCCTTCCCCCAGGCAAAACGACACGGGAGCAGGTCAGGGTTGCTCTGGGTAAAAGCCTGTAAGCCTAAGAGCTAATC
CTGTACATGGCTCCTTTACCTACACACTGGGGATTTGACCTCTATCTCCACTCTCATTAATATGGGTGGCCTATTTGCTCT
TATTAAAAGAAAAAGGGGGAACTGTGGGAAGCCGCCCCCACATTCGCCGTCACAAGATGGCGCTGACATCCTGTGTTC
TAAGTTGGTAAACAAATAATCTGCGCATGAGCCAAGGGTATTTACGACTACTTGTACTCTGTTTTTCCCGTGAACGTCA
GCTCGGCCATGGGCTGCAGCCAATCAGGGAGTGATGCGTCCTAGGCAATTGTTGTTCTCTTTTAAATAGAAGGGGTTTC
GTTTTTCTCTTTTTCTTGCTTCTTACACTCTGGCCCCAAAAAGATGTAAGCAATAAAGCTTTGCCGTAGAAGATTCTGGT
TGTTGTGTTCTTCCTGGCCGGTCGTGAGAACGCGACGAATAACACACTAGTTTCTCAGCCAGGCAAGATTCTGCCTCAA
TGGGCACATAGGGAACTTTAGTTTAATGGACACACTTGGGGATATCTGCTATGGCTCCTAGTGGGCAGAGTTAATCATG
GCCATCTGGCAGTGCACAGGACAGCCCCTCCCCTCCAGGACAAAGGCTGTGCAGAGTCAGTGGTGCAGGGTATAGGCC
ATACACACCTGATGCGGGGTCTTAGTCTGGCTCATACCATTACCATGGTTCCCAAGGGTCCCAGAGCAGCACTGGGCCA
ATCAATGACACAAGCATGAATACTGATGCTCAATGAGGTCAGTGGAGACCCATGGCCAGAGACTGTGCAGACCTTTGT
CGCAGATGTCAAGGGTCTTCAATAGTCCCACACACAGAGGCCCAAATAGCTGTCATTGGAATCTTCTCTTTCTGCAGAT
GGAAAGTCCTGTCCCTTGGCCCATGCTCAGCCAGCTGTGGCCTTGGCACTGCCACACAAATGGTGGCCTGCATGCAGCT
TGACCAGGGCCATGACAATGAGGTGAATGAAACTTTCTGTAAGGCTCTAGTGCGGCCTCAGGCCAGTGTCCCCTGCCTC
ATTGCTGACTGCGCATTCCGGTGGCACATCAGCGCCTGGACAGAGGTAAGGCTGGTCGTGGTCCTAGGATTTCTAGTCA
AGGTATCAGCAAGGGATCTTTGTGCATGAGGGGTCCTATGGTCCTTATTCACTATGACCCTGGAAGGAGGGGAGAGTCT
GCAGTTGTGTACTCTTAGAGCCAGGGACACAGCAAGGCGAGGTGATCCAAACCCTGTCCCCTCTTTGATAAACTCGTGG
TGATCTTCCACTTCTTTCCTGACAGTGCTCTGTCTCCTGTGGGGACGGTATTCAGCGCCGGCATGACACCTGCCTTGGAC



   

CCCAGGCCCAAGTGCCTGTGCCAGCCAATTTCTGCCAGCACCTGCCCAAGCCAATGACCGTGAGAGGCTGCTGGGCTG
GACCCTGTGCAGGGCAGGAGACCTCCAGCTCACTGCCTCACAAGGAAGCTACTCTTCCCAGTCAGACCCAGGCTGCTG
CTACTGTTGCTTCTCTGCAGTGGTCCCAGCCCCGAGCCCGGACCCCCACCCTTTTCTCAGCCTCCCAGTCTCTGGGGCTC
CAGGAAAACCTGGAAGAGCATGGTTAGGTTTCTTCCTGTTTCCTGTTGGGGAAGTGGGCATCTCATAGGATAAGCACTC
TGGTGCTAGACCATGTATTGCTGGGCTCAGGGCCTCCTTCCCACCTGGCAAAGGGAAGCCACACTTTTTACATGTGTAT
GTGTACATGTTCATGTTTGTGTGTATGCAGGTGCAGGTGTGTGTGTGCATGTGCATATGTAGACCAGAGAACAACCTTG
GGTATCATTTTTCAAGAATTATCTATCTTGTTTTGGACAGTGTCTTTCATTGGCCCGGAGCTTGCCCAAGGCTGGCTGGT
TGAGCCCGGGGACCCACCTATCTCTGCCTCCTCAGTGCTGGGACTACAAGTGTGAACATCCAAATCTGCCCTTTAAAGT
ATAGGTTCTGGGGGTTGAACTCAGGTCCCCAAGCTTACAAGAAAGCACTTTACTGACCGAGCCATCTCTCCAGCTCAGA
AGCCACACTTTTACTTCTGTCCCCATCAAATAATCTGAAGCTTGTAGGGTCAGGGGCTCAGGTCCATGCAATCCAAAGC
CTACACACCATACAGCCTCCCTTTCCCTGAAACACACAGAAGTGGCCTAGTGTCTTGGCTGGTGACTATTGCTGTGACA
TACAGCCCCCTTCTCAGGCCCTGCCAGCTCCAGTTTCCAGGCCTACTTACTCTGTTCTGGCCACCTCACCCCTTTCCTCCT
CTGTAGGTGCCTGTGGAAGGCAGTACCTGGAGCCCACAGGAACCATTCACATGCGAGATCAAGGACGGCTAGACTGTG
TGGTGGCCATTGGGAGACCTCTAGGTGAAGTGGTGACCCTACAAATCCTTGAGAGCTCCCTCAAGTGTAGTGCAGGTAC
ATCTGCAGTCATGTGGGCAACTGCTGAGCTGGGGCTCTGGCACACAACTCCAGTGTACCCCACTTCTGGCAGGATGCCC
CTGCTACACTCCTACTTCTCATGACTGGAGTGTGGCGATATCCATTTCTAAGATAGAGAACTGGGGGGGATGAGAGCTC
TGGTGACGTGCCTCCTACTTTGTCACATTAGCCAGTAAGAGGGAGAGTGGTAATTGGAACTCAGCCCTGAGCAGCTGCT
GCCAACGTGAAGTGTGGAGCGGGGGGTTGCTGTTTCCTCACTGCCTGCCCTTCCTAGGGGAGCAACTGCTGCTCTGGGG
TAGGTTCACATGGAGGAAGACATGCAGGAAGATGCCTGGCATGACTTTCAGCACCAAAACCAACACAGTGGTGGTGAA
GCAGCATCGTGTGCTGCCAGGGGGTGGAGTGCTGCTACGGTACTGGAGTCAACCTGCCCCGGGGACCTTCTACAAAGG
TATGTCAGGTGCCTGGGCCTCCCTCCCTTCTCACTTTGTGGGTGTGCCTATGTTGCTATGGACAGGGCAGGAGAGAGCT
GGTCCCAGTGGAAACTGGGAGCAGGCAATGTCTTCCACATGGTCAGAATGGAGTTCCTCTGTGGCCATGAACCAGATG
GGTTGTAGATACGGTCCCTGTACTTGTCCCATTCCTCAGGCCACTCACTGCCTCATACCCTTGACCCTGGACCTCAGTTC
TTTCAAGGTCCTCTCAGGCTTGTAAGCCGCTTTTCCTCAGCCTTCTTCTTGTGACTTGTATGTGTATGCTAGCACCCACAG
GGAAGATGCTTACACTATATATTCCCCAGAGAGAGAACATCTCGTGGATTCCTGCTTGTCTTAGTCAGGGTTTCTATTCC
TGCACAAACATCATGACCATGAAGCAAATTGGGGAGGAAAAGGTTTATTCAGCTTACACATCCACTTTGCTGTTGATCA
CCAAAGGATGTCAGGACTGGAACTCAAGCAGGTCAGAAAGCAGGAGCTGATGCAGAGGCCATGGAGGAATGTTCTTTA
CTGGCTTGCTTCCCCTGGCTTGCTCAGCCTGCTCTCTTATAGAACCCAAGACTACCAGCCCAGAGATGGCACCACCCAC
AAGGGGCCCTCCCACCTTGATCACTAATTAAGAAAATGCCTTGCAGCGGGATCTCATGGAGGCATTTCCCCAACTGAAG
CTCCTTTCTCTGTGATAACTCCAGCTGTGTCAAGTTGACACAAAACCAGCCGTACACTGCTTTACCCAGAATCCAAACA
GTATCAGCCCTCTTGATCACCTCAGGGTTTTGATGTAAAAACAAGATGATTGAAGATGTCTTACCTCGACAACTCCAGA
CATTTTTGCATGGCCCAGGTCTCACGTGAAAAACACTACAACTGGGGTGTTGCCTCTGCAAAGGAGAGGCTTCATGTTA
TCACCCTTTCCCCTGCCACCTCCAGCCATGAGCTGTGTTGGCAGCAAGGTCCCATCCGGGAGCCCACTGGCTTCCTCCTC
CTTCCTTCTCACTTCTCACATGCAGACGATCTGCCTCGAAAGAGAGGCTTAGGTGCAGCGGGGTTCCCACTGATGACGT
CACTGGACAGCACAGTCAAACTCAACTTCTTAGCCAGTTCAGCGTTTTAAGTACTGTGTAGCCCAGTTTATTGACTTCTC
TTTTAAGGTGCCCAGCCCAAAGCATGCCACTGTTGCCTTCTCCCCACAGAGGGCACCAACACCTCTCAGTCCCTTTAAA
TATTAGGAATTACGATGTACATGTGTGGGCATGCACATGGCACGATGTGGGTGTGGCGGACAGAGGGCAACTCCACCA
CGGAGCCAATTTTCTTCTTTTATCTTTACACGGGTTCTTGGGATTGAACTCAGGCAATCAGGCTTGTGTGGCAAGAACCA
AAAGCTTTTCCGCCCTCGTCGAAGTTAGGGTGTGTGTTTGTGGGGACGGGGCTGAGGGTCAGTGATAGAGGTTCTTTCC
TGCCATGGGGATCCTAGGAATCAGACTTAAGTTGTCTGCCTTGTACAAAACACTTCTGCTGAGCCACCACTGCCTGCCC
CTTTCAGATCACTGCCTGAAGCTAGTCTATTAGAAGTGGACAGAGTAAAGGCCCACCAGAGGGACGGGAGAGGCAGTC
AGGGAACCCCCTGGTGTCAGTAGTCTCCCTGAGGTGGCCCTCACCCAGCCTATCATTGTTCTTGCCTGCAGAATGTGAC
AGGCAGCTCTTTGGACCTCGGGGTGAAATTGTGAGTCCCTCACTGAGCCCAGACGGGAGGAAGGCAGGGACCTGCAGG
GTCTTCATCAGTGTGGCTCCACAGGCCCGCATTGCCATCCGCGCCCTGGCCAGTGATATGGGCACTGCTTCTGAGGGGA
CCAATGCCAACTATGTCTCGGTGAGGCCACGAGGATGGGGACAAAAAGGGGGTAATCTTTTGATACGATTCTGGAGAG
CTGTCTCTAGGAAGGAGGGAGGGAGTGTTGGCATTAGGGAACACTTTTAGCTTATTTTTCATCCAAAACTTCAAAATTA
TTGGAAAGAATGGGAAGGAGGGTTTCTGCCACTCACTCACTCACCAGGGAATGCTTGTGGCTCTACCCACAAGAAGGA
AGAGAGAAGGCCTTCCCTGGGAGTCCATTGCCTGTTGACCCAGCGTGGAAGCATCGTGTTTGTGTCTGGTGTTTTGTTTG
TTTTCAGAAGAGCATAGGTAGGGTTGCGATTCAGTATGCTCTACAAGGCACCAGAGCACCTCAGACTTAGTCTTGAGCA
GGATCCTAGCTCTTGTACCTGGTTGTGTGTTCTGGGGAGTTTCTTGGGTAGAACCGAGTGTCCCTCATGTGGGCTCCTTT
AAGAAACAAAAATGACTCTGAGTAGCCAGGAGTTTATAAATAATGATCACTCATGGCCTGTTCTGGCTACTTGCTTCTC
CACAGATCAGGGACATCCACAGTCTGAGGACCACAACATTTTGGGGGCAGCAGGTGCTCTACTGGGAGTCCGAAGGCA
GCGAGGCTGAACTGGAGTTTAGCCCTGGCTTCCTGGAGGCACATGCCAGTCTCCAGGGCGAGTATTGGACCATCTCACC
TAGGACATCGGAACAGGACGACAGCCTGGCTCTGTCCTAGGTTTCTCTCCAACAGCCGGGGAGTATGCAACTTTAGCCT
CTTTAGAAGTTCTAATGCCTGCTAGCCTTAGGGAACCTCTTTTAGTGACCTTTTCCAGGTGCAGAAGGGCTGGGACTGG
GAGGTGGAGATCAGAAAAACAGTCCCAGCCCCCAGTGGTTAATAAAGGATACAGGATACCAGTACTGGAGTTTTCCTC
CCATAACCTGCCGCCCATTACAAGCCTAGCTCGAAAGCTCATTCTACTGCAAGGCGGAGTTCCTTGGAGGTCTGAACAA
GGCCTTTGCCACTTCTGGATGACGTCTTCCAATCTTGCAAAGAGGAAAGGCCAGACCGGATCCAGCGCACCTGCTGGGT
GGCAAAGGGCGTCTGACAGTCTGTAAACACGCCCCTTATGCTATACTCCATTTCCTCCCGCCCTCCCCCCGCCCCCCGG



   

CTATGGCCTGCGGGCCCGCCCCTATGCTAATCACCACCTCTCCCACAAGGCCGCGCGCGGGTGGACACGTCTCTTTGTG
CGCGCCTGGGGCTGCGCGCAGCGTTTAGCATGAGCGGCTCGGGCGCCGCCGGAGCGGCCGCGGGCCCAGCCCCGCCGG
CACAGGAAGAGGGCATGACTTGGTGGTACCGCTGGCTGTGCCGCCTGGCGGGAGTGCTAGGAGCGGTGTGTGAGTATC
GGGTCCAGGGAGCGGGCGTCCCCGGGGTTGCCATGGCTCCCGGCCTCAGGCCTGCAGTCCACCGCCGGAACTCGATGG
CTTACTGCCCAGTTGTTGCGGCCCTGATCAGAGGAAATGAGACTCACAGAGGACGCGCGTCTGCCCCTTCCCGGCCCTG
CCTCGGCCTGGTGATGCTTACCTGGGCTGGGGTGGGACTGCCAAGTTCCCAGCCTTTGGACAAAACTTGTTCATAAATG
GGGGGCAGCTCTCCACAGGCTGGGAAGTTTGCTTGGGGGTCAGATGGTGCCAGGAGAAGAGTGGCCCCTCAGGGTGGC
TGGGCAGTGATCGGAGTTCTCCTCGGGTTCCTACTGTCCACACTCTCCTAATGCTTCTCGTCGGCCTAGTATCCTCCACA
CCAGCAAGCTTTCTCTGCTCTTGTAAAGAGGAAGGCAGGTCCGCCTCTTCAGTGCAGCTATGTTGCTGGCCTTCCAAAC
AGTGTGTTTGCTAAATCCTGGGTGTCCCTTTCATTGTGAATTCCTAGAAGTCCAGGTGAGTGCTGGGAAGGCCCGAGGA
TCCATTGCCTACCTGGTACCAGAGCAGGAACTGTGTGGGTAGGGGAAGACTCATCCGTTTTCCTGTCTGGAGGAATACC
TTGGAGCCCCATCTGTCCAGACGATCTTGCTAGTCAGATGGATAGGGTAGAGTTAGGTATGTGCTGCCCTGGTAAGGCA
GCTCTGGAAGAAGTCTGCTGAGGTTGATCAAATCCTCTTCAGTGCAGTTAGCTAGTTCAAGGTGGTATTAAGGGGTGAG
GGACAAGGAAGGGCCTGACCATGACCTGTAGGCGGCTATCCTCCCTCCGTCATGGTGATTCAGTCAGTGACCAGGTGAT
TTCTAGATTAGATTGACTTTGGAAATCCCACCCAGTCCCATACTTCCTGTGGGTACCTGTGCTACTCCCGAAGGCCTCCC
TAATCCTCCTGCCGAGCCAAGCTATCAGTGAAACCTTACTGGAGACCTGTGGCCGTAGCTTAAATTGTTCCCTGAACCT
GATCATTGGGATCAGGGGGGTGGACATCAAGGTTTTGAATACTGGCATATCATAGGAGGGAAGGATATCGTGTATTTG
CTTTAAAAACTCAATAGGGGTTTGGCAGGAGCTATGGCTTAGCCGGTCACTTTGACATAGGGCTATCCTCTCTTGGAAT
GGAGGATATTCTAAGGGGCTTATTATTTATTGGAGGGATTTATTCTGGTCCCAAAGACCTCTGTAGACAGAGGAAGAAA
GGATTATAGGGACATCTCCTTTATATGGAAGACATGAGCATTATTAGCACCCCAAGTGAGTGGATGTATTTGAGTCCTT
GGTTGTCAAAGGACTCCTGTTCGTCTGAGTTGCGACCTGGTCCTCCCAAAGGTGGCTCTGTAGGACAGCATGGTGGAGT
AGCTCTGTAGATGGAATGCTGAGGACAGGAGTGCAGGCCTTTCAGGTGAGACCAGGCCTAGCTCCACACAGGCAGGGG
GCCGACAGTCTTTCACTTCTGTGGCCCTGGAAGCTTTGCTGCGTGAATGAGTGCTGCGTTGAGTTCTTTATTAGAGGAGA
CTTTGTGACATAGAAGCTGTGCCACTCATTTGGTCCATTCTCCTGCATCAGTTCCCATTTGGATAATGTAACACAGGAAA
GTGGAAAATGGTGGAATTCCAGGCCCAGTGGAGGGATCCGGTGACCCAGGCCTGCTGCAAGTTTAATAAGTTGGTGCT
AATTGCAGCCTCAGAGGGCCAACACTCTGCCCTCCCTTAGCTTGTGTCCTGCCAGAATGGGCAGCTCTCAGCAATGTCC
TCAGAGGCTCCCAGAGTTCCTGGTGAGGGACTTCTTGGTGAAGCCTGGGTGGCTGGGGCAGACTGTAACCTGAAGGTG
CAGTCAGAGGGGAGGGGCCTCGCTGGGCTTCCACACTGGAGAAGAGCACACACACTGTCCCCTCTTGGTGTCCTGCTAT
TCAGGTATTGGGGCACAACCTGCTCATGTGTAGGAGAGAAAAATGAATTAGGAAAGCAACATGTTCAGGGTCACGTGG
CTAATGTTTTAGATGGGATTGTCATTTGAATCTTCCCTGGTGTATCATAAGAGGCATCCCTGTCCTGACCCAAATTCAAG
ATGTGGCCAGACGTAGTGAAACATGCTTGGAAGTCCCCAGGAGGCTGAGAGAGAGAGAGCAAGATAGTTTGAGGTCA
GCTTGAGCTATAGAGCAGGACTCTGCCTCAAAGGAAAACCAAACCAAACACCCTCACCAAGCAAGCATAAAGAACAA
CCCCAAATAAGTCGGAGTGGCCTTTACCAAGTTAGAAGACATTTTTGAGTAGTTTACCTGGTGGCTGCAGACTGATAGG
CTAAGATTCCCACTGAAGTCGGAACAGGCCTGACTTTTTAATTTTTTAATTTTTATTTTTTAAAGATTTATTTATTTTATA
TATGTGAGTACACTGTCTTCAGGCACGCCAGAAGAGGGCATCAGAACCCATCATAGTGGTTGTGAGCCACCATGTGGTT
GCTGGGAATTGAACTTAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAAACCTCTGAGCCATCTCTCCAGCCCCCCAGGC
CCTACTACTACTTCCTCTTCCTCTTCCTCCTCTTCCTCCTCTTCCTCCTCCTCCTCCTTCTTCTTCTCTCCTTCTTCTTTGAA
AAGATATCTCTCTTTATTCAGTTGAGATTGGATACATATTAGTGTATTCAGACTCATTAATGGGCATACAAGAGCTGAA
AAACCTGGAAGCCATACTATATCATGGATTTTTTTTTTAAATGTTACAAAAGTCAAAGGATTGGCATATATTCTCAGAA
AAAAAAAGGAGTTGACATACTTTTGTGAAAATCAGACTATATATAACGTGTTGTTTTTTGTTTTGTTTTAGTAGACGAAG
CTTTAGTAGACTTCTCATTTTATAAGTAACACTAGTCAGCACAGCCCAGCCCAGCAGCAACCAGTGAGAGCCAGGCTTG
AGGGCTCAGAACAGTCTACCTACACCAGAGTAGACCAGTTAGAACTCTAGTCTCATCTGGTGGTCTCAATATGAGAGG
AAAAAAGACAAAAAACAAAAGAACAAAAAACTATGGAGCTAACAGAAGAAAATCAAAGTTTCTTAAACTAGGTTAGA
AATCCGAAAGTATCAAGCCTGAGATTCTCCACCAAAGCCCATCCCACTCTGGAAGCTCTTTTCTATTTTCCCTTAAAAAC
AAAACAAAATTTCCTAACAAAAGCCAGCTGTCTACATTAAAATTAAGAATGTCTGTTTGGTGAAAACCCCCTAGATACA
CAAAGTGCTATTTTGAGGGGTTTTGCAGTGGCCAGAACACAAGCAACTCCTCAAGGAAAAGAGACGCACGCAAGAGGA
AGCCACCTCCCGAGAAAACAGCCGCTGACAAAGAAAAACCAGAAGGTGGCCGTGCATAAGAAATGGTCTTCAGATAA
AGGGATATTAAGATATGTGGTGCTTTATATACATTGACTACCAAAATCAGGATTTACAGCGACAGATGCTGGTAAAGAT
AAGGAAAGAGAAGCCCCAAGAAAGGCCAGTTTGCGTTCTAAAGAAAACTATGGAGAAACCAGGAAAATGAGCCTGTA
TAACCCACAGTCCCAGCCTGGACAGGTACACCAAAGAATGACCCACCCCGGCCCAGAGGGGACACATTAAAGATGTTC
GCTGTCAGGCCTGACTTCTTGAGAGGGTTTGATAATAACCTGGAACCAAGGGGCAGCTCATCAGAGCCTTAAGCCTTTA
TATCCTCCAGGTATGAAAGTAGCTAGACTTGAGCTCAAACGTAAACTTACTACTCTCTGCTGTCTCAGGTGATGGTGGT
TGCTGAGGGAAGCCCTAGTGCTGAGCGTCTAAAGGGAGCCTCATGTGTTCTCAGTGCCTTCTGCACACTCTGCCATACT
CTGCTAACCCCTGCCCATTGTCTCTTGTTTTGAAGCCTGTGCCATCTCTGGACTCTTCAACTGCGTCACTATCCACCCTCT
GAACATCGCAGCTGGCGTGTGGATGATGTGAGTAGCTGTGAATGTCCTGCCTGGGTGGGGTTTGAGACATGTGGTGCA
GGTCTCATCCCCCTTCCCGCTCCTAGGTTTCCTGACAGCCGCTTAAGTCTTTATTGGGGACAGTGTCACAGATACAGTTG
CAGCCTCTACCCAGCCAGACACTGTAGACTCCTTGGGAGCTTCAGGGCCATGGTGTGTAAGGTCAGAATCCAGGGTCTG
TGACAAAGAGAGGAGGGTGGTCAGCTGTGAGGCCATTAGCAGGGCTAGAGTTGTGGGGGGAGGGGTCAGACGCAGGT
GGACCTGGTGGCTACAGCATCCACAGGGAGTTCCTTTTCATGCTCTTCCTGGGCAGCCAGATCCTGGGGAAAGGGATGC



   

CAGAGTGAGGGCTGCTTGAGGTGCATGGAAAGCACTGTACATTAGCACTGTATAAACAGTCATCTTGGGCAAGGTATA
GGTAGGTCTTGCCTTGGGCATCATGAGGGTCAGGATGACTTGGATCTTAGGGTGATGTGTACAGAGGCTTATGCTGGCC
CAGGCAGCAAGGATGGGGACTATAGAGGTTATATACACATTGGTGGAAAGTGAGCTGGCATCTGGAAGACTGGTGATG
GGTGGTGGGGAGATGGGCAGTGGTCAAGAGTTCCAAGAGCTGTGTCTGTTAATCAGGTGGTTGGTGGCACTTTGCTCCC
AGATACATGTGGGGCCCGGCAATGATCCTGTTGTCTGGTCATGACCATTGCCCGCCTATGGGAGCAAAGGCCTTGAGCA
CCAGCAGCATAGCTGCTTCCAGCAACCAGGCAAGGGTTAAAGGTTCCTGAGTGGACGCTCCCAGCATGAGCAGCCCAC
TACCTGCATCTCTGTCTCCCTGACCCACATGCTCCCAGCTCAGGCCATGGGTAGTCCTCGGTGGCTCGGTACCTTGCACT
TCTGCTGGGGCCAGCCTATCCTTGATGTCAGTGTTCGTGACTATGGGGAAGGGCCTAACAACAGGCAGTGTGGCTAAGT
TCTGCGGATGAAGGTGCTGCTGGCTAAAGATTATATGGAACCAAGGGTCTTAGTTCTTCCTTTCACTGTTGGAACAATA
AAGAGATCAGACACCAGGCTCTTCCTCCAGGATGCTTGGGTAGTTAGGGATGCTGGTGCAGCCGTGGGGTGGCGTGGG
GCGGGTTGTTGAACTGCTTGGCAGAAACTGGTACCCTGCAGAATCCAGGTGTTTATGGAAGTTCAGGGCCTGTGAGGTG
GTAGAATTCCTTGAGCCACTGGCATGAGGGCTGTTGTAGCCTCAGGTTGTAAACTGTCATTGTCCTTTCTGCCTTTGACC
CTGCAGCATGAACGCCTTCATCCTGTTGTTGTGCGAGGCTCCCTTCTGCTGCCAGTTTGTGGAGTTTGCAAACACAGTAG
CTGAGAAGGTTGACCGGCTGCGCTCCTGGCAGAAGGCTGTCTTCTACTGCGGGTGAGGGGCTGTTGGGCAGGGCCTAT
GGCATGGTTCCCAAACCCCTGCTGATTAAAACAATGTTGTGGGGTGGGTGGGCCAGGAACAGGTAGAAGCCTTTTCTTC
TACAGAGCTTTTATTTGATAGCAGTGGGCACAGACACTGACTCATCCAATAACAGGTGCTAAAGAATGGGACCCAGTA
CCTGCCTCCCCGAGCTCAGATGGCAGCTATGGCCACACAAGTGTCCTACTAGTGGAAGGATGGGGAAGCAGCTGGATT
ACTTTCACTTGGGAGTTTCCAGGCAGGTTGTAGTGGATATGTGTACATCAGCATTTGCTAATGTATGTGTAGGCATGGT
GAAGCCTTGCGAGGAGCGTGGCCAGATGTGAGACTGCCGAACAGAAACACCATTTCCCTCTAAATCCACACTTCTCTG
GTTCTGGCAAGTGCAGCGTGTCGGACTGCAGCACTTCTGAGATAAATGTAATACCTGGGGGCCTCCGAGGAAGGGCTTT
CCCATGAGAGCCTGGCTAGACAGCAGTACTCACTGTAATTACCAATATTGTCATTAAGATCAGGTTCCCCTCCCTCAGG
ATTGGTGGGACTCAGAGGCTTCTGCAGGGAGAGCACACAGTATGTGCGCCTGCTGACAGTCTTCTGCTGTGTCTAAAAT
CAGGGGATCATAGAGTTAGAAAATTCTAATCAGTGTAGCATGGTTGTATGTGTGTGCAAGTGTGTGTACACATGCACGT
GTACATGCATGCGTACATACAGGTGGGTGTGCATGAGAGTGGAAAAGACTAATGTAGACATCAGGTATTTTCCTCASYC
ATTTTCTACTTGCTTTTAGAGACAGGCTCTCTCACTGAGCCTGGAGCTCACATATCTGGCGAGACTGCCAAAGCCAGTG
AGCTGTAGGAATCCACCTGTTTCCACCTCAGCAGCCCCAAAGCACCTGGGTTTGTATGGGGCTCCAAACAGGCTCTCGT
GCATGTGCAGCAGGCACCAGCTAAGCCATCTCCTCACCCCTTCCTTGTCTTTGCCTTTCCCTCTGTATTTGAGATGGTCTT
ATTATGTAGACCTGGCTGGCCTTGAACTCACAGAGATTCATCTGTCTCTGCCTCCTCAGTGCTGGGATTAAAGATGTGC
ACCACCATACCTGGCTTTCTTTGGATTTTTAAGATGTGTTGTCATGATGCTGACAATAGTGTATGTTTACCAAAAGTCAT
TTGTAAAGTAAAAACGGTCATTCCGGTCCTCACTACCTGTTCATCTATTGGCATGCGTTCCTCCGGTCTAAGTGCAGACA
TGTCTGAAGCTCCTCTCTGACATGCTTATAACTATTACACATAAGTTTGTACCTGCTCTTTTTGACTTGCTGTGGTTTCAA
CATCTTCAGTATTGTCATAAAAATGATGCCATTCCTTTTATTGTTAAGCACATTTATTCAGCTGTACATACTTACTGGCTT
TGTCTTAATTTGTTAGCTGGTGTCAGTCGAGTCTGGTGAACATCTGTCGGCCAAGCTAACCATGATGCCATCCTTAGGA
GACGTTTCCAGGTGTGGAATTACCAGACTAGGTTATGATCGCTCAAAAGATCTTAACATACGCGACTCAGTTACTTCCC
CAAGAGGCATTCTGGGTGTCTCTCTCCTCCCCATCCAGTGCCTGGTGCTACTTTCATATGTCTAAGAAGTAAAATACCCT
CCTATGGGTTCAATTCATTTTCTTTTTCGAAGGGTTTCTAGCTTCTGGTCCACTCTCTTGAGAGCTTTAATGTGTGACTTT
GCAGGCTGTGTGTTTTCAGTATTAAAGACCTCAGATTCCTTTGTTTCGTTTCCCATTCAGATTTTTCCAGCCTGTCATTTG
CCTTTAATGCTAATGGTTTGCCTCGTGATTTCTATTATTTTATTATAGAGGATCCTCAACTTAGCTTCCATTTTGATAAAA
TAAATATCCTGTTGAAAACACGGTAGCACACCTCACCTACCAAACACGGCTGTCACTAAACTTCACCATGCTTAAAGCC
CTGATGCTGGCCACAGGGGCCTGGCCTGGCATCTCATAAGGTGGCCGCAAAGCTCAATATCTGCCGAGTACCGCAGTC
GCAACCATCCAAGTCAAGGACATGCTGCACTTTGAAGCACTTCTGGCTACACAGACATCTGCACCTGAAGTCCAAGGA
GTGCAGTTGGCTCTGAGTATCATCCTCGTGCCCAGTGAGCCTCCTCCCCAGAAGTGACTGGACTAAGGGCTGAGCTGCA
AGCTCCATCATCTTCCTGGGTCAGCGAATCCACAATTCACCTCATGTTGGAAACATACCATCCCTCAAGATTGAGCTGC
AGAGGTTCTTAGGGCTGTATGAACCCACCACTAGGTGGCGCCAGGCTGCTACTGAAGCCCCATAGTTGCACTGGGTCCA
GTGTTCCTGGGGTTGGAGCTGGGAGGACTTGCTGAGGAACAGCTGGCCCAGGGTTACTGAACTGATGAAAGCGTTCAT
ACAGTGTTTGGGATGTGGGTGTAGGATAAATGGCCATCTGCCCTCACCTAGATGTCAGGACCTCATTATACGATGAAGT
GGAGCCTTGACAAGCTCACTTGGTCACAGGGCTGTACAGCTGGACTGTACCCCAGACCCTCTAGGCCTAGTAGGGGTAT
TTACCCAGCTCTTTGCTGTTTAACCATGAGTGGGTCATAGATCTTGCCACAAAGATCTGATACAGCTTTGGACTCTGACC
CCAGAAAGGATGCGATTTTAGGGATGTCTGTTTTCTCCTAGGATGGCCATCGTCCCCATCGTCATGAGCCTCACCCTGA
CTACACTGCTGGGCAATGCCATCGCCTTTGCCACGGGGGTGCTGTATGGACTGTCTGCCCTGGGCAAAAA 
 
Selection Cassette: 
 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCC
CCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGT
CTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA
TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGC
TTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGG
CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGA



   

AAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATC
TGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGG
GACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG
CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGC
GGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGT
TACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGG
GTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA
CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG
AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGAT
CAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCC
ATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA
CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAA
ATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTC
GGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTC
ACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACA
ACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT
GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGC
GATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGA
ATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAA
GGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCG
GCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC
ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTT
CGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTT
GGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG
AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCG
TCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGA
TGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCAC
AGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGC
GGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATC
GAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC
TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAG
ATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAA
AACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGC
GCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA
TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA
GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACA
TCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGC
CGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTA
AGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATG
GGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGC
CGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTT
TTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGT
CTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACG
CGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTC
TCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG
GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA
TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA
GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC
ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG



   

CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC
GGTACCCAATTCGCCCTATAG 
 
Targeted Locus: 
 
ACAGTGCTCTGTCTCCTGTGGGGACGGTATTCAGCGCCGGCATGACACCTGCCTTGGACCCCAGGCCCAAGTGCCTGTG
CCAGCCAATTTCTGCCAGCACCTGCCCAAGCCAATGACCGTGAGAGGCTGCTGGGCTGGACCCTGTGCAGGGCAGGAG
ACCTCCAGCTCACTGCCTCACAAGGAAGCTACTCTTCCCAGTCAGACCCAGGCTGCTGCTACTGTTGCTTCTCTGCAGTG
GTCCCAGCCCCGAGCCCGGACCCCCACCCTTTTCTCAGCCTCCCAGTCTCTGGGGCTCCAGGAAAACCTGGAAGAGCAT
GGTTAGGTTTCTTCCTGTTTCCTGTTGGGGAAGTGGGCATCTCATAGGATAAGCACTCTGGTGCTAGACCATGTATTGCT
GGGCTCAGGGCCTCCTTCCCACCTGGCAAAGGGAAGCCACACTTTTTACATGTGTATGTGTACATGTTCATGTTTGTGTG
TATGCAGGTGCAGGTGTGTGTGTGCATGTGCATATGTAGACCAGAGAACAACCTTGGGTATCATTTTTCAAGAATTATC
TATCTTGTTTTGGACAGTGTCTTTCATTGGCCCGGAGCTTGCCCAAGGCTGGCTGGTTGAGCCCGGGGACCCACCTATCT
CTGCCTCCTCAGTGCTGGGACTACAAGTGTGAACATCCAAATCTGCCCTTTAAAGTATAGGTTCTGGGGGTTGAACTCA
GGTCCCCAAGCTTACAAGAAAGCACTTTACTGACCGAGCCATCTCTCCAGCTCAGAAGCCACACTTTTACTTCTGTCCC
CATCAAATAATCTGAAGCTTGTAGGGTCAGGGGCTCAGGTCCATGCAATCCAAAGCCTACACACCATACAGCCTCCCTT
TCCCTGAAACACACAGAAGTGGCCTAGTGTCTTGGCTGGTGACTATTGCTGTGACATACAGCCCCCTTCTCAGGCCCTG
CCAGCTCCAGTTTCCAGGCCTACTTACTCTGTTCTGGCCACCTCACCCCTTTCCTCCTCTGTAGGTGCCTGTGGAAGGCA
GTACCTGGAGCCCACAGGAACCATTCACATGCGAGATCAAGGACGGCTAGACTGTGTGGTGGCCATTGGGAGACCTCT
AGGTGAAGTGGTGACCCTACAAATCCTTGAGAGCTCCCTCAAGTGTAGTGCAGGTACATCTGCAGTCATGTGGGCAACT
GCTGAGCTGGGGCTCTGGCACACAACTCCAGTGTACCCCACTTCTGGCAGGATGCCCCTGCTACACTCCTACTTCTCAT
GACTGGAGTGTGGCGATATCCATTTCTAAGATAGAGAACTGGGGGGGATGAGAGCTCTGGTGACGTGCCTCCTACTTTG
TCACATTAGCCAGTAAGAGGGAGAGTGGTAATTGGAACTCAGCCCTGAGCAGCTGCTGCCAACGTGAAGTGTGGAGCG
GGGGGTTGCTGTTTCCTCACTGCCTGCCCTTCCTAGGGGAGCAACTGCTGCTCTGGGGTAGGTTCACATGGAGGAAGAC
ATGCAGGAAGATGCCTGGCATGACTTTCAGCACCAAAACCAACACAGTGGTGGTGAAGCAGCATCGTGTGCTGCCAGG
GGGTGGAGTGCTGCTACGGTACTGGAGTCAACCTGCCCCGGGGACCTTCTACAAAGGTATGTCAGGTGCCTGGGCCTCC
CTCCCTTCTCACTTTGTGGGTGTGCCTATGTTGCTATGGACAGGGCAGGAGAGAGCTGGTCCCAGTGGAAACTGGGAGC
AGGCAATGTCTTCCACATGGTCAGAATGGAGTTCCTCTGTGGCCATGAACCAGATGGGTTGTAGATACGGTCCCTGTAC
TTGTCCCATTCCTCAGGCCACTCACTGCCTCATACCCTTGACCCTGGACCTCAGTTCTTTCAAGGTCCTCTCAGGCTTGT
AAGCCGCTTTTCCTCAGCCTTCTTCTTGTGACTTGTATGTGTATGCTAGCACCCACAGGGAAGATGCTTACACTATATAT
TCCCCAGAGAGAGAACATCTCGTGGATTCCTGCTTGTCTTAGTCAGGGTTTCTATTCCTGCACAAACATCATGACCATG
AAGCAAATTGGGGAGGAAAAGGTTTATTCAGCTTACACATCCACTTTGCTGTTGATCACCAAAGGATGTCAGGACTGG
AACTCAAGCAGGTCAGAAAGCAGGAGCTGATGCAGAGGCCATGGAGGAATGTTCTTTACTGGCTTGCTTCCCCTGGCTT
GCTCAGCCTGCTCTCTTATAGAACCCAAGACTACCAGCCCAGAGATGGCACCACCCACAAGGGGCCCTCCCACCTTGAT
CACTAATTAAGAAAATGCCTTGCAGCGGGATCTCATGGAGGCATTTCCCCAACTGAAGCTCCTTTCTCTGTGATAACTC
CAGCTGTGTCAAGTTGACACAAAACCAGCCGTACACTGCTTTACCCAGAATCCAAACAGTATCAGCCCTCTTGATCACC
TCAGGGTTTTGATGTAAAAACAAGATGATTGAAGATGTCTTACCTCGACAACTCCAGACATTTTTGCATGGCCCAGGTC
TCACGTGAAAAACACTACAACTGGGGTGTTGCCTCTGCAAAGGAGAGGCTTCATGTTATCACCCTTTCCCCTGCCACCT
CCAGCCATGAGCTGTGTTGGCAGCAAGGTCCCATCCGGGAGCCCACTGGCTTCCTCCTCCTTCCTTCTCACTTCTCACAT
GCAGACGATCTGCCTCGAAAGAGAGGCTTAGGTGCAGCGGGGTTCCCACTGATGACGTCACTGGACAGCACAGTCAAA
CTCAACTTCTTAGCCAGTTCAGCGTTTTAAGTACTGTGTAGCCCAGTTTATTGACTTCTCTTTTAAGGTGCCCAGCCCAA
AGCATGCCACTGTTGCCTTCTCCCCACAGAGGGCACCAACACCTCTCAGTCCCTTTAAATATTAGGAATTACGATGTAC
ATGTGTGGGCATGCACATGGCACGATGTGGGTGTGGCGGACAGAGGGCAACTCCACCACGGAGCCAATTTTCTTCTTTT
ATCTTTACACGGGTTCTTGGGATTGAACTCAGGCAATCAGGCTTGTGTGGCAAGAACCAAAAGCTTTTCCGCCCTCGTC
GAAGTTAGGGTGTGTGTTTGTGGGGACGGGGCTGAGGGTCAGTGATAGAGGTTCTTTCCTGCCATGGGGATCCTAGGA
ATCAGACTTAAGTTGTCTGCCTTGTACAAAACACTTCTGCTGAGCCACCACTGCCTGCCCCTTTCAGATCACTGCCTGAA
GCTAGTCTATTAGAAGTGGACAGAGTAAAGGCCCACCAGAGGGACGGGAGAGGCAGTCAGGGAACCCCCTGGTGTCA
GTAGTCTCCCTGAGGTGGCCCTCACCCAGCCTATCATTGTTCTTGCCTGCAGAATGTGACAGGCAGCTCTTTGGACCTCG
GGGTGAAATTGTGAGTCCCTCACTGAGCCCAGACGGGAGGAAGGCAGGGACCTGCAGGGTCTTCATCAGTGTGGCTCC
ACAGGCCCGCATTGCCATCCGCGCCCTGGCCAGTGATATGGGCACTGCTTCTGAGGGGACCAATGCCAACTATGTCTCG
GTGAGGCCACGAGGATGGGGACAAAAAGGGGGTAATCTTTTGATACGATTCTGGAGAGCTGTCTCTAGGAAGGAGGGA
GGGAGTGTTGGCATTAGGGAACACTTTTAGCTTATTTTTCATCCAAAACTTCAAAATTATTGGAAAGAATGGGAAGGAG
GGTTTCTGCCACTCACTCACTCACCAGGGAATGCTTGTGGCTCTACCCACAAGAAGGAAGAGAGAAGGCCTTCCCTGG
GAGTCCATTGCCTGTTGACCCAGCGTGGAAGCATCGTGTTTGTGTCTGGTGTTTTGTTTGTTTTCAGAAGAGCATAGGTA
GGGTTGCGATTCAGTATGCTCTACAAGGCACCAGAGCACCTCAGACTTAGTCTTGAGCAGGATCCTAGCTCTTGTACCT
GGTTGTGTGTTCTGGGGAGTTTCTTGGGTAGAACCGAGTGTCCCTCATGTGGGCTCCTTTAAGAAACAAAAATGACTCT
GAGTAGCCAGGAGTTTATAAATAATGATCACTCATGGCCTGTTCTGGCTACTTGCTTCTCCACAGATCAGGGACATCCA
CAGTCTGAGGACCACAACATTTTGGGGGCAGCAGGTGCTCTACTGGGAGTCCGAAGGCAGCGAGGCTGAACTGGAGTT



   

TAGCCCTGGCTTCCTGGAGGCACATGCCAGTCTCCAGGGCGAGTATTGGACCATCTCACCTAGGACATCGGAACAGGA
CGACAGCCTGGCTCTGTCCTAGGTTTCTCTCCAACAGCCGGGGAGTATGCAACTTTAGCCTCTTTAGAAGTTCTAATGCC
TGCTAGCCTTAGGGAACCTCTTTTAGTGACCTTTTCCAGGTGCAGAAGGGCTGGGACTGGGAGGTGGAGATCAGAAAA
ACAGTCCCAGCCCCCAGTGGTTAATAAAGGATACAGGATACCAGTACTGGAGTTTTCCTCCCATAACCTGCCGCCCATT
ACAAGCCTAGCTCGAAAGCTCATTCTACTGCAAGGCGGAGTTCCTTGGAGGTCTGAACAAGGCCTTTGCCACTTCTGGA
TGACGTCTTCCAATCTTGCAAAGAGGAAAGGCCAGACCGGATCCAGCGCACCTGCTGGGTGGCAAAGGGCGTCTGACA
GTCTGTAAACACGCCCCTTATGCTATACTCCATTTCCTCCCGCCCTCCCCCCGCCCCCCGGCTATGGCCTGCGGGCCCGC
CCCTATGCTAATCACCACCTCTCCCACAAGGCCGCGCGCGGGTGGACACGTCTCTTTGTGCGCGCCTGGGGCTGCCGCT
CTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTC
CGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTG
CGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTG
ACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTC
TGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCC
TCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAG
TTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTA
TGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAA
CCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACG
TCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC
GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCAC
CAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGA
TGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAA
TCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT
GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAAT
TTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCT
GGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAG
CGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAG
TTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCG
GTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGA
GCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCT
GCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGT
TAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAA
GCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGC
CTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGC
TACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGG
GGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCA
GTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCC
CTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAA
TACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGG
GCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCG
GTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGC
GCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATA
CCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGT
GCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACT
CTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTG
GCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGA
TTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGAT
AAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCG
ACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAG
TGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTA
TCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACAC
CGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGC
AAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTA
CGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTT
CCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGG
CACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTC
CAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCG
TATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACT
TTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGT
ATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGT



   

TTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGAT
CCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGA
GCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACC
CCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATA
TTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTG
CACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATG
CCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT
GCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGA
AGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAA
AGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAA
CATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGG
CTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGAT
GCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACC
GCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCT
TTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAAT
AAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGG
CCAGCGAGGCCGGTACCCAATTCGCCCTATAGGTTGCCATGGCTCCCGGCCTCAGGCCTGCAGTCCACCGCCGGAACTC
GATGGCTTACTGCCCAGTTGTTGCGGCCCTGATCAGAGGAAATGAGACTCACAGAGGACGCGCGTCTGCCCCTTCCCGG
CCCTGCCTCGGCCTGGTGATGCTTACCTGGGCTGGGGTGGGACTGCCAAGTTCCCAGCCTTTGGACAAAACTTGTTCAT
AAATGGGGGGCAGCTCTCCACAGGCTGGGAAGTTTGCTTGGGGGTCAGATGGTGCCAGGAGAAGAGTGGCCCCTCAGG
GTGGCTGGGCAGTGATCGGAGTTCTCCTCGGGTTCCTACTGTCCACACTCTCCTAATGCTTCTCGTCGGCCTAGTATCCT
CCACACCAGCAAGCTTTCTCTGCTCTTGTAAAGAGGAAGGCAGGTCCGCCTCTTCAGTGCAGCTATGTTGCTGGCCTTC
CAAACAGTGTGTTTGCTAAATCCTGGGTGTCCCTTTCATTGTGAATTCCTAGAAGTCCAGGTGAGTGCTGGGAAGGCCC
GAGGATCCATTGCCTACCTGGTACCAGAGCAGGAACTGTGTGGGTAGGGGAAGACTCATCCGTTTTCCTGTCTGGAGGA
ATACCTTGGAGCCCCATCTGTCCAGACGATCTTGCTAGTCAGATGGATAGGGTAGAGTTAGGTATGTGCTGCCCTGGTA
AGGCAGCTCTGGAAGAAGTCTGCTGAGGTTGATCAAATCCTCTTCAGTGCAGTTAGCTAGTTCAAGGTGGTATTAAGGG
GTGAGGGACAAGGAAGGGCCTGACCATGACCTGTAGGCGGCTATCCTCCCTCCGTCATGGTGATTCAGTCAGTGACCA
GGTGATTTCTAGATTAGATTGACTTTGGAAATCCCACCCAGTCCCATACTTCCTGTGGGTACCTGTGCTACTCCCGAAGG
CCTCCCTAATCCTCCTGCCGAGCCAAGCTATCAGTGAAACCTTACTGGAGACCTGTGGCCGTAGCTTAAATTGTTCCCT
GAACCTGATCATTGGGATCAGGGGGGTGGACATCAAGGTTTTGAATACTGGCATATCATAGGAGGGAAGGATATCGTG
TATTTGCTTTAAAAACTCAATAGGGGTTTGGCAGGAGCTATGGCTTAGCCGGTCACTTTGACATAGGGCTATCCTCTCTT
GGAATGGAGGATATTCTAAGGGGCTTATTATTTATTGGAGGGATTTATTCTGGTCCCAAAGACCTCTGTAGACAGAGGA
AGAAAGGATTATAGGGACATCTCCTTTATATGGAAGACATGAGCATTATTAGCACCCCAAGTGAGTGGATGTATTTGAG
TCCTTGGTTGTCAAAGGACTCCTGTTCGTCTGAGTTGCGACCTGGTCCTCCCAAAGGTGGCTCTGTAGGACAGCATGGT
GGAGTAGCTCTGTAGATGGAATGCTGAGGACAGGAGTGCAGGCCTTTCAGGTGAGACCAGGCCTAGCTCCACACAGGC
AGGGGGCCGACAGTCTTTCACTTCTGTGGCCCTGGAAGCTTTGCTGCGTGAATGAGTGCTGCGTTGAGTTCTTTATTAGA
GGAGACTTTGTGACATAGAAGCTGTGCCACTCATTTGGTCCATTCTCCTGCATCAGTTCCCATTTGGATAATGTAACACA
GGAAAGTGGAAAATGGTGGAATTCCAGGCCCAGTGGAGGGATCCGGTGACCCAGGCCTGCTGCAAGTTTAATAAGTTG
GTGCTAATTGCAGCCTCAGAGGGCCAACACTCTGCCCTCCCTTAGCTTGTGTCCTGCCAGAATGGGCAGCTCTCAGCAA
TGTCCTCAGAGGCTCCCAGAGTTCCTGGTGAGGGACTTCTTGGTGAAGCCTGGGTGGCTGGGGCAGACTGTAACCTGAA
GGTGCAGTCAGAGGGGAGGGGCCTCGCTGGGCTTCCACACTGGAGAAGAGCACACACACTGTCCCCTCTTGGTGTCCT
GCTATTCAGGTATTGGGGCACAACCTGCTCATGTGTAGGAGAGAAAAATGAATTAGGAAAGCAACATGTTCAGGGTCA
CGTGGCTAATGTTTTAGATGGGATTGTCATTTGAATCTTCCCTGGTGTATCATAAGAGGCATCCCTGTCCTGACCCAAAT
TCAAGATGTGGCCAGACGTAGTGAAACATGCTTGGAAGTCCCCAGGAGGCTGAGAGAGAGAGAGCAAGATAGTTTGA
GGTCAGCTTGAGCTATAGAGCAGGACTCTGCCTCAAAGGAAAACCAAACCAAACACCCTCACCAAGCAAGCATAAAG
AACAACCCCAAATAAGTCGGAGTGGCCTTTACCAAGTTAGAAGACATTTTTGAGTAGTTTACCTGGTGGCTGCAGACTG
ATAGGCTAAGATTCCCACTGAAGTCGGAACAGGCCTGACTTTTTAATTTTTTAATTTTTATTTTTTAAAGATTTATTTATT
TTATATATGTGAGTACACTGTCTTCAGGCACGCCAGAAGAGGGCATCAGAACCCATCATAGTGGTTGTGAGCCACCATG
TGGTTGCTGGGAATTGAACTTAGGACCTCTGGAAGAGCAGTCAGTGCTCTTAAACCTCTGAGCCATCTCTCCAGCCCCC
CAGGCCCTACTACTACTTCCTCTTCCTCTTCCTCCTCTTCCTCCTCTTCCTCCTCCTCCTCCTTCTTCTTCTCTCCTTCTTCT
TTGAAAAGATATCTCTCTTTATTCAGTTGAGATTGGATACATATTAGTGTATTCAGACTCATTAATGGGCATACAAGAG
CTGAAAAACCTGGAAGCCATACTATATCATGGATTTTTTTTTTAAATGTTACAAAAGTCAAAGGATTGGCATATATTCTC
AGAAAAAAAAAGGAGTTGACATACTTTTGTGAAAATCAGACTATATATAACGTGTTGTTTTTTGTTTTGTTTTAGTAGAC
GAAGCTTTAGTAGACTTCTCATTTTATAAGTAACACTAGTCAGCACAGCCCAGCCCAGCAGCAACCAGTGAGAGCCAG
GCTTGAGGGCTCAGAACAGTCTACCTACACCAGAGTAGACCAGTTAGAACTCTAGTCTCATCTGGTGGTCTCAATATGA
GAGGAAAAAAGACAAAAAACAAAAGAACAAAAAACTATGGAGCTAACAGAAGAAAATCAAAGTTTCTTAAACTAGGT
TAGAAATCCGAAAGTATCAAGCCTGAGATTCTCCACCAAAGCCCATCCCACTCTGGAAGCTCTTTTCTATTTTCCCTTAA
AAACAAAACAAAATTTCCTAACAAAAGCCAGCTGTCTACATTAAAATTAAGAATGTCTGTTTGGTGAAAACCCCCTAG
ATACACAAAGTGCTATTTTGAGGGGTTTTGCAGTGGCCAGAACACAAGCAACTCCTCAAGGAAAAGAGACGCACGCAA



   

GAGGAAGCCACCTCCCGAGAAAACAGCCGCTGACAAAGAAAAACCAGAAGGTGGCCGTGCATAAGAAATGGTCTTCA
GATAAAGGGATATTAAGATATGTGGTGCTTTATATACATTGACTACCAAAATCAGGATTTACAGCGACAGATGCTGGTA
AAGATAAGGAAAGAGAAGCCCCAAGAAAGGCCAGTTTGCGTTCTAAAGAAAACTATGGAGAAACCAGGAAAATGAGC
CTGTATAACCCACAGTCCCAGCCTGGACAGGTACACCAAAGAATGACCCACCCCGGCCCAGAGGGGACACATTAAAGA
TGTTCGCTGTCAGGCCTGACTTCTTGAGAGGGTTTGATAATAACCTGGAACCAAGGGGCAGCTCATCAGAGCCTTAAGC
CTTTATATCCTCCAGGTATGAAAGTAGCTAGACTTGAGCTCAAACGTAAACTTACTACTCTCTGCTGTCTCAGGTGATGG
TGGTTGCTGAGGGAAGCCCTAGTGCTGAGCGTCTAAAGGGAGCCTCATGTGTTCTCAGTGCCTTCTGCACACTCTGCCA
TACTCTGCTAACCCCTGCCCATTGTCTCTTGTTTTGAAGCCTGTGCCATCTCTGGACTCTTCAACTGCGTCACTATCCACC
CTCTGAACATCGCAGCTGGCGTGTGGATGATGTGAGTAGCTGTGAATGTCCTGCCTGGGTGGGGTTTGAGACATGTGGT
GCAGGTCTCATCCCCCTTCCCGCTCCTAGGTTTCCTGACAGCCGCTTAAGTCTTTATTGGGGACAGTGTCACAGATACAG
TTGCAGCCTCTACCCAGCCAGACACTGTAGACTCCTTGGGAGCTTCAGGGCCATGGTGTGTAAGGTCAGAATCCAGGGT
CTGTGACAAAGAGAGGAGGGTGGTCAGCTGTGAGGCCATTAGCAGGGCTAGAGTTGTGGGGGGAGGGGTCAGACGCA
GGTGGACCTGGTGGCTACAGCATCCACAGGGAGTTCCTTTTCATGCTCTTCCTGGGCAGCCAGATCCTGGGGAAAGGGA
TGCCAGAGTGAGGGCTGCTTGAGGTGCATGGAAAGCACTGTACATTAGCACTGTATAAACAGTCATCTTGGGCAAGGT
ATAGGTAGGTCTTGCCTTGGGCATCATGAGGGTCAGGATGACTTGGATCTTAGGGTGATGTGTACAGAGGCTTATGCTG
GCCCAGGCAGCAAGGATGGGGACTATAGAGGTTATATACACATTGGTGGAAAGTGAGCTGGCATCTGGAAGACTGGTG
ATGGGTGGTGGGGAGATGGGCAGTGGTCAAGAGTTCCAAGAGCTGTGTCTGTTAATCAGGTGGTTGGTGGCACTTTGCT
CCCAGATACATGTGGG 


