
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 

STRAIN NAME: B6;129S5-Hsd17b13tm1Lex/Mmucd MMRRC: 032367-UCD 
 

Protocol:    

Reagent/Constituent Volume (μL) 

Water       11.275 

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)   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 OF REACTION: 25.000 μL 

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. DNA081-19 CTGGGCCAAACTTTTTAGACAC Estimated Running:Time: 90 min. 

2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination Band (bp) Genotype 

   1 & 2 380 Mutant 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 

 

 

 

 

Genentech ID: UNQ497 Date of Submission:  7/28/04 

Lexicon Contract Name: DNA081 Mutation Type: X  Standard Knock out  

LexVision Name: ENZ717N1   Conditional  

Reference accessions:  
BC019427  

Is this gene X-linked? NO 

 

 

 

 

 
Required Materials: X  pKOS clone DNA(s) __KOS-38_________     

    X Target Vector  DNA __ENZ717.38TV.1____________     

  X Targeted ES Cell DNA _ 1D12___     

X Genomic Map 
 

 

 

 

 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: DNA081-13/14 DNA081-15/16 

Restriction Enzyme for Genomic Digest: BglI NcoI 

Predicted Wild-type Band (kb): 17.6 kb 7.5 kb 

Predicted Mutant Band (kb): 11.6 kb 4.5 kb 

Probe Size: 391 bp 323 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: DNA081-17 5’ Primer Name: Neo3a 

3’ Primer Name: DNA081-18 3’ Primer Name: DNA081-19 

Predicted Wild-type Band (bp): 457 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 366 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 
DNA081-13 5’ – GTTGTTAGAACGAGGCCTAAG  

DNA081-14 5’ – GTTGCTCCACTGATTTCTCTC 

DNA081-15 5’ – GAGTGTAGAGAGAATGAATCC  

DNA081-16 5’ – GCCTGCAGATCTGTATGGAG 

 

 

PCR Genotyping 
DNA081-17 5’ – GGCGTCATCATCTACTCCTACCTG 

DNA081-18 5’ – TGGCTCCTGCGTCTCTTGTTATCA 

DNA081-19 5’ - CTGGGCCAAACTTTTTAGACAC 

Neo3a  5’ – GCAGCGCATCGCCTTCTATC 

 

 

 

 

 

 

 
Contact Information:     Additional Contact: 

Laura L. Kirkpatrick, Ph.D.    Kathleen Holt, Ph.D. 

Senior Scientific Group Leader, 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: 
 

GAGCTCTGAGCAGAGGTGTCTGTTGTGAGAACAGAGCCATGAACCTCATCCTGGAATTTCTCCTTCTGGTGGGCGTCAT

CATCTACTCCTACCTGGAGTCACTGGTAAAGTTCTTCATTCCCCGGAGAAGGAAATCTGTGACCGGGCAGACCGTTCTC

ATCACGGGGGCCGGACACGGAATAGGCAGGCTGACTGCATATGAATTTGCAAAGCAGAAAAGCAGACTGGTTCTATGG

GATATCAATAAGGTAATAATAGGTGTTTCTAACAATCTTTTAAAGTCACAAAATAACAAGGCATATGTTTCTCTAGAGA

CGTAACTTAGTGCTGGCTTTTCTCTGTGTTTTCCTTTTTCAAAGTTTTAATAAACTCCTGGGTCCTTTCTGGATCCCTGCG

ACAGGTGAACAAGATGGAACCAACGAGCTGGAGAACTAAGCCTGGGGGGTTTCATTTTGTTTGACTGGTTGGTTGGTTG

GTTGGTTGGTTCTACTGTGGTGTACAACTTGATAACAAGAGACGCAGGAGCCAGAGAGCTTCCCAGCTGCTGAAATTAG

GCAAGCCACATAACTTACCTCAACTTCAAATTTAAAAAACAAAAAACAAACAAAAAACTCTACCATTGGGATAAAATC

TCAGAGGGAGACAAAATCTACAGGTAATGATTGCCAGCAACCAAATTGGCCAATATGCAGTTTATTACAGCTAGGGGT

GACTTTTATACTTTTAGATTTTCATTTATTCTGTTATTCATTTGTTCCTTTCTGTGATAGACTGAAGCTGGGTCTTAGTAC

CTACCACTGAGCCACAGTACCTTAGCACGTGCCAGGCAAGCACTCTATCACCGAGCAACCGCTCAGGTTTTTACACATT

TGAGGGATTGATTCTCAAAACAAACAAACAAAACCACATGAAGAACTAACAGCAGAAACCCATGGTACTTCCACTCAC

ACTCCAGCAATCCTAAAATACTTACATCTGACCTTTTGCAGAAGAAGAAAAAATACTTGCCGGGTCCTGAGCAAGAAG

GGTAAAGAATAATACTTAAGTGCTTAGCATGGCCTGGTGCACGCAGCATCACATATGGAAATGTCTACACCAGTGCCTG

GCTTTCACTAGTACATTTAAGAGGTTGTTGATCTCTGTTTATTTATAAATGCTCTTAACTACCTTAAGTCTGAAAGTGTT

GACGTCCTGTGTCACTTTCTCCTAAACATGCACATTCCCAAAAGGTCGTGAAAAAGATGTGCCACAACAAACTGTCTCT

GGGATTGTAATCTTTGAAGAACTGGACTGGGGATGTAGCCCAGCGGTACAACAATTATCTAGAATATACAAACTAGAT

ATTAGATCCAGTTGTGGCTGGGTGTGAGCCTCAGCACTACAAGGAAACCACAAACCGCTGCTGTCATGTACCGGATAC

AGTGGCTCAGACTAGAGAGACTGGGGTTTTGGTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTGAGAAGCAGAGT

TTCCAAAGCTTTCCTTGGGGTTTTGCTCGGCTTCAGGTAACCCTCTGTTACGTTTTTGCCATCTGCAGTTAACACCACTTT

TCCCAGCCTTCAGAACGCTCTTGAACATAAGGAGCTAAATCTGCTTTGGTTCCTTTTGAGCAGTGAAGAATCCCGAGAG

GCACCATGCATCTTTGCTTAGCAGATACAGGCGTTGGTGGGCAAGATGAGCTAACACGGTACTTGGAGATGATTCTGAG

ATTATCAAATCCTGCACAGGTCCCAGGCAGTCTTCTTGGAGCTGAGAAAACTGAGTCAGCTGTTCTCAGTCCCTCGTAA

AAAATATAAACGAGAATGAGAATACATCATGAAGATGGTCCACGGGTCTTCAGATCACCTCCCAAGTGTGCATGGTGG

GAAGACATCAATACTTAGTAGACTACCTTTAATTTGAAAATTTTCAGACACAGAAAGAGTAAAACTAGAAAGAGGTCA

CATTAAAGATGACTTCCACTTTTTTTTTCCTGTGCCTGAAAACTGAGTAACTCAACCTTGTAAATTTCTCTTTGAATTCTT

GAACTTCATGATGAAACATTTAAGACATCAAATGATTGACTGAAAAGCTGCAAGTGTAACTCCAGTTTCCCTGTTCACT

GAGAGGCCAGCTAGCTTTCCATCAAAGAAATATGGCTCCTTTTCCTTAAAAGGCAAGAAGCAAGGCCACAGAGAAGCC

TCCTCCACCCCCAGCTTTAAAAACAGTGGCACAGAGATGTGAAACACAACTGTTAGGAAGGGAATTCAGCAGTGGGGA

GGGAGGGGCTGCAGGAAGGTAACAGGGGATAAAATAATAAGAGCATACATGTGTATGCAAGGAATGAAAAGCAAATT

TAAGAAGAACGCAATGACACAATAGCAAAACTGTGGACCCAGCCAAGGTGCCCACCCAGAGACATGGGTTGGAAAAT

GTGGTTTCACACACAGGACATCGTTCAGTCTTTTGGAAGAATGACATCATTCTGTTTGCTGGACAGTGGAAAAAACTGG

CAGTCACAACTTTAGGTGAAAAGGGAGCCAGACTCACAAAGGGAAGGATCAGTGGGGGGCGGGGGGGGGGGGGGAG

GTCACTCTGCTCTGGTCCCAGCATTGGACCAGGAACCAAGGCAAGAGGGTTGCTGCAAGTTAGAACCCAGCCCTGGCT

ACAGATGAAATTATAGCAAGAGACAAAAGAGGGTAGGGGAAGGCAGCAAGCATGGGCTCTGTCATGCCTCGTGTGTG

GGAATGTCATCATGGAACATACTAGTTTGTACGTTAATAAAAAGGACACAGGGATTAGCAATGGGCAGAGGGGTTGAC

ACCCCAGAAGGTGTTTCTTGTGCAAAAGTGACGAAGAGATACATTCTTCCATGCTCCAGATTAATTATAAGGCTGGATA

GTTCGCAAATTATTAGCATCTATCACTCATACATGATGCTAGGTTTCACCGTAAGCTTTCATAGATGTGTATATTCTGGT

CATATTCACTGTTCACCCATCATTATCTCTGGTCCCCTCCCACTCTTGCTGACCCCCTTTCTAAGTGCCCCCTTGTGCTTT

CATGTGTGTGTGCTAATGACTTTAGATAGGATTGCTAACTTGAGCCTAGACGAGGGCTTGTTACAGGAGTAGGGATGGC

TTGCTGGTGGCGAAGAAAGTAACCCTGATACACTGTTTCTTCAGTCACATCTTTTGCTTATGCTACTGAAGAAAGTAAC

ACTGATAAATTGTTTCTTCTTCAGTCAAATCTTTGCTTGAGGCTCTGGTTACTGCCTCTCTCTACAGCTCTGACGTCTGTA

TGAGGCTAGTGAGGAGGGCAGCTGGGCCATCTGACAGTAAGCAGCCTTCATTAGTGGAAATAAAGCCAACATTAGTGG

AAAACTCTCCTACCCAGACCACAGCTCTATTCCACAGCCCCACGAGGACCTATGCTCTATGCGGCAGTCCATCCCAAGT

CTATGTGAAGACTATGTTGGTTTCGTAAGTGACACCTTAACCCTCCTTAAAGTCTGTTCTTTAAGACTTCTATTGTTGCTT

TGTGGTTTAGCCAAGATAAGGAAATGCAAAGGGTCGGAGGGGAGGCAAGCAGTGTAAGCCAAACATACCATCCACTC

AGGCAAGGCCCAAATGATGGCTACACTATTGCCATCCCAGCTTGCACAAGAAAGAGCTTCCTGGGTGTCCTCACAGAG

AAGTGGGGACAACCATCAGAGGAAAAAGTGTGATTTTTAAAAAGAATTTGAACCCCATAAAATCAATAGGTGTCAAAA

CTTGGAAAGAGTCCAAATTTTCCTGAAATGTAGGTTAAAAAAAAAAAAAAAGCCAAGGGTAGTGACTCACACCTGTAA

GTGCTTGAGGAGGTTGAGGCAGGAGGATTGGCCTGAGTTGAAGACCCGCTTAGGGTTCACATAGTAAGCAAG:GGATA

GAGAATGACACCTGGTCTAAAACACCAAGAGAGAACACACAGACACACAGACACACACACACACACCACATTAGGAC

AATCTTAGGTAAGAGGCTTCTGGATTTAGGCTAAAAATTAGCTGTCTCCATGTCTTGGAGGACTTGTGTGCAATTCTCAC

TTTCGTGAGAATTCAGCTGTTGGCTCTTGGCCTTTTTCCCTCCAGAGCTTCAGAAGAATAAATACTCAGTTAAGACTGTC

ACGTGTAGTAAGTTACAGTTTCCTCGTGCAAGCTTTTCCTGGATAAGATTTTCTCCTCGCATCCGCGGGGGTGAATCCAC

GTTGTGATAAGCCATCTAGTGTCACTCTAGAGGGCTGCTTAGCACTCTACTGCCAACAATGGGTGATGCCCGGCAACTG

TGTGGACTAGTCTTCCTTCTGTCCTCCGTGCTCAGACATCTTCCCTGACACTGTGAGGAGCAGCATCTTCGATAACTTAT



   

AGGAAGCCCTTCATGCTACCACAGCATGACGCTAGACAAATCACCTACAGGCACTCCCAGGACAAGATGCGAAGCTGC

AAAAGCCTTAACCCGAAGGGCTTGTTTCTCTTTGATTCCGCTGCTGCTTTGGCCAGCTAATTAGTTAATGTAGTTAGATG

AGTTCACATAACGAGGCTTATTGGACAAGGATCCGAAAGTATTTTACAGAGCCTGATCTTTTCTCAAATTTGCCTCCCCC

CTCCTTCACCCCTCCCGCCCCCCACCCCGCCCAGCGTGGTGTTGAGGAAACCGCGGACAAATGCAGGAAACTGGGGGC

CGTCGTGCACGTGTTTGTGGTGGACTGCAGCAACCGGGCCGAGATTTACAACTCTGTGGATCAGGTGAGAACCCGG 

 

Genomic Locus: (the deleted sequence represents nt10286-15090 -in the sequence below) 

 

GAATTTTTTCCCCCTGTGCCCATATCTTCAGGCTTTTCCCTACTTTCTCCTCTATTAATTTCAGTATCTCTGGTCTTATGTG

GAGGTCTTTGATCCACTTAGACTTGAGCTTTGTACAAGGAGATAAGAAAGGATCAATTCGAATTCTTCTACATGATAAC

CGCCAGTTGTGCCAGCACCATTTGTTGAAAATGCTGTCTTTTTTCCACTGGATGGTTTTAGCTCCCTTGTCAGAGATCAA

GTGACCATAGCTGTGTGAATTCATTTCTGGGTCTTCAATTCTATTCCATTGATCTACCTGTCTGTCCCTGTACCAGTACCA

TGCAGTTTTTATCACTATTGCTCTGTAGTACAGCTTGAGGTCAGGCATGGTGATTCTGTCAGAGGTTCTTTTATTGCTGA

GAATAGTTTTTGGTATCCTAGGTTTTTTATTTTTCCAGATGAATTTGCAAATTGCCCTTTCTATCTTAGTGAAGAATTGAG

TTGGAATTTTGATGGGAATTGCATTGAATCTGTAGATTGCTTTCGGCAGGATAGCCATTTTTACTATATTAATCCTGCCA

ATCCATGAGCATGGGAGATCTTTCCATCTTCTGAGATCTTCTTCAATTTCTTTCTTCAGAGACTTGAAGTTCTTATCATAC

AGATCTTTCACTTCCTTAGTTAGAGTCACACCAAAGTATTTTATATTATTTGTGACTATTGTGAAGGGTGTTGTTTCCCTA

ATTTCTTTCTCAGTCCGTTTATCCTTTGTGTAGAGAAAGGCTATTGATTTATTTGAGTTAATTTTATATCCAGCTACTGCA

CTGAAGCTGTTTACCAGGTTTAGGAGTTCTCTGGTGGAATTTTTGGGGTCACTTATATATACTATCATATCATCTGCAAA

TAGTGATATTTTGACTTCTTCCTTTCCAATTTGTATCCCCTTGATCTCTCTTTGTTGTCAATTTGCTCTGGCTAGAAACTTC

AAGTACTATATTGAAAAGGTAGGGAGAAAGTGGGCAGCCTTGTCTAGTCCCTGATTTTAGTGGGATTGCTTCGAGTTTC

TCTCCATTTAGCTTGATGTTGGCTATTGGTTTGCTGTAGATTGCTTTTATTACGTTAGGTATAAGCCTTGAATTCCTGATC

TTTCCAAAACTTTTATCATGAAGGGGTGTTGGATTTTGTCAAATGCTTTCTCAGCATCTAACGAGATGATCATGTGGTTT

TTGTCTTTGAGTTTGTTTATATAGTGGATTACGTTGATGGATTTCTGTATATTAAACCATCCCTGCATCCCTGGGATGAA

GCCTACTTGGTCATAATGGATGATCATTTTGATATGTTCTTGGATTCGGTTTGCGAGGATTTTATTGAGTATTTTTGCATT

GTTATTTATAAGGGAAATTGATCTGAAGTCCTCTTTCTTTGTTGGATCTTTGTGTGGTTTAGGTATCAGAGTAATTGTGA

CTTTGTAGAATGAATTGGTAGGGTACCTTCTGTTTGCTATTTTGTGGAAAATAGTTTGAGAAGAGTTGGAATTAGGTCTT

CTTTAAAGGTCTGATGATAGAACTCTACACTAAACCCCATCTGGTCCTGGGCTTTTTTTGGTTGGGAGACTATTGATGAC

TGCTCCTATTTTTTTTAGGGGAAATAGGACTGTTAAGATCGTTAATCTGATCCTGATTTAACTTTGGTACCTGGTATCTG

TCTAGGAAGTTGTCCATTTCATCCAGGTTTTCTAGTTTTGTTGAGTATAGCCTTTTGTAGAAGGATCTGATGGTGTTTTG

GATTTCCTCGGGTTCTGTTGTTATGTCTCCTTTTTCAGTTTTTGGTTTTGTTAATTAGGATACTTTCCCTGTGCCCTCTAGT

TAGTCTGGCTAAGGGTTTATCTATCTTGTTGATTTTCTCAAAGAACCAGCTCCAGGTTTGGTTGATTCTTTGAATAGTTCT

TTTTGTTTCCACTTGGTTGATTTCACCCCTGAGTTTGATTATTTCCTGCCGTCTACTCCTCTTGGGTGAATTTGCTTTCTTT

AGTTCTAGAGCTTCTAGGTGTGCTGTCAGTCTGTTAGTGTATGCTCTTTCTAATTTCTTTTTGGGGGCACTCGGGGCTCTG

AGTTTTCCTCTTAGGACTGCCTTCATTGTGTCCCATAAGTTTGGGTATGTTGTGGCTTCATTTTCATTAACCTCTAAAAAG

TCTTTAATTTCTTTATTTCATCCTTGACCAAGGAATCATTGAGTAGAGTGTTGTTCAGTTTCCACATGAATGTTGGCTTTT

TATTATTTATGTTGTTATTGAAGATCAGCCTTAGTCCGTGGTGATCAGATAGGATACATGGGATAATTTCAATATTTTTA

TATTTGTTGAGTCCTGTTTTGTGACCAGTTATATGGTCAGTTTTGGAGGAGGTACCATGTGGCACTGAGAAGAAGGTAT

ATCCTTTCGTTTTAGGATAAAATGTTCTGTAGATATCTGTTAAGTCCATTTGTTTCATCACTTCTGTTAGTTTCACTGTGT

CCCATGTTTAGTTTCTGTTTCCAATGATCTGTCCATTGATGAAAGTGGTGTGTTGAAGTCTCCTACTATTATTGTGTGAG

GTGCAATGTGTGCTTTGAGCTTTACTAAAGTTTCTTTAATGAATGTGGCTGCCCTTGTATTTGGAGCATAGATATTCAGA

ATTGAGAGTTCATCTTGGTAGATTTTACCTTTGATGAGTGTGAAGTGCCCTTCCTTGTCTTTTTTTGGTAACTTTGGGTTG

GAAGTCAATTTTATTCGATATAAGAATGGCTACTCCAGCTTTTTTCTAAGGACCATTTGCTTGGAAAATTGTTTTCCAGC

CTTTCCCTCTGAGGTAGCGGCTGTCCTTTTCCCTGAGATGGGTTTCCTGCAAGCAACAAAATGTTGGGTCCTGTTTGTGT

AGCCAGTCTATTAGTCTATGTCTTTTTATTGGGGAATTGAGTCCATTGGTGTTGAAGAGAAATTAAAGAAAAGTAATTG

TTGCTTCCTGTTATTTTTGTTGTTAAAGTTGGGATTCTGTTCTTAGGGCTATCTTCTTTTAGGTTTGTTGAAGGTTTACTTT

CTTGCTTTTTCTAAGGCGTAATTTCCCTCCTTGTATTGGTGTTTTCCCTTTATTATCCTTTGAAGGGTTGGATTCGTGGAA

AGATATTGTGTGAATTTGGTTTTATCATGGAATACTTGGGGTTCTCCATCTATGGTAATTGAGAGTTTTGCTGGGTATAG

TAGCCTGGGGCTGGCATTTGTGCTCTCTTAGGGTCTTGTATAACATCTGTCCAGGATCTTCTGGCTTTCATAGTCTCTGG

TGAGAAGTCTGGTGTAATTCTAATAGGCCTGCCTTTATATGTTACTGGATCTTTTTCCCTTACTGCTTTTAATATTCTATC

TTTAGTTAGTGCATTTGTTGTTCTGATTATTATGTGTTGGGAGGAATTTCTTTTCTGGTCAAGTCTATTTGGAGTTCTGTA

AGCTTCTTGTATGTTCATGGGCATCTCTTTCTTTAGGTTTGGGAAGTTTTCTTCTATAATTTTGTTGAAGATATTTGCTGG

CCCTTTAAGTTGAGAATCTTCATTCTCATCTACTCCTATTATCAGTAGGTTTGGTCTTCTTATTGTGTCCTGGATTTCCTG

GATGTTTTGAGTTAGGATCTTTTTGCATTTTGCATTTTTTTTTGATTGTTGTGCCCATGTTCTCTATGGAATCTTCTGCACC

TGAGATTCTCTCTTCCATCTCTTATATTCTGTTGCTGATGCTCATATCTATGGTTCCAGATTTCTTTCCTAGGGTTTCTATC

TCCAGCGTTGTCTCATTTTGGGTTTTCTTTATTGTGTCTACTTCCCTTTTTAGATCTTGTATGGTTTTGTTCAATTCTATCA

CCTGTTTGGTTGTGTTTTCCTATATTTCTTTAAGGACTTCTACCTTTTTAGCAGTGTTCTCCTATATTTCTTTAAGTGAGTT

ATTAAAGTCCTTCTTGATGTCCTCTACCAGCATCATGAGATATGATTTTAAATCCGAATCTTGCTTTTCAGGTGTGTTGG

GGTATCCAGGACTGGCTGAGGTGGGAGTGCTGGGTTCTGATGATGGTGAGTGGTCTTGGTTTCTGTTAGTAAGATTCTT



   

ACGTTTGCCTTTAGCCATCTGGTAGTCTTTGGAGTTAGTTGTTATAGTTGTCTCTGGTTGGAGCTTGTTTCTCCTGTGATT

CTGTTAGCCTCTGTCAGCAGACCTGGGTGTGTAGCTCTATCCTGAGTTTCAGTGATCAGAGTACTCTCTGCAGGCAAGCT

CTCCTCTTGCAGGGAAGGTGCACAGATATCTGGCGTTTGGACCTGCCTCCTAGCTGAAGATGAAGGCCCGAAACAGGG

CCTATCCCAGAAGCTGTGTCGCTTCTGCAGTCTGCACTCTCACCTGCACAGACTAGTCTCTGAGGGATCTGAGAACCAA

GATGGCTCCCCCAGGTGCTCCACAGCAGAGCCCTCCTAAGCGAGGTGTGCTCCTCTCCTCTGGTGGGGAAGGTGCCCGG

ATGTCTGGAGCCCGAAACGGGGTCTGTCCCAGAAGCTGTGCTGCTTCTGTGGTCCACATACTCACTTGTGCAGACTAGT

CACTTCCAAGATGGCTCCCCTAGTTGCTCCACGGCAGAGGCCGCTGCCCTTTTTGGCACGATCGTTGTTTCTTCTTCTTTT

TTTTTATGGCCATCTTGGAGCCAAGACTCGAAAGAGCTAGTAGATTGTTACATAGCTGCTAAAGGATGTTCTTTAGAGA

TAACTTCAGATAGACTGGGCATGTAGCTCAGTTGGTAGTGTGCTGACCTAACAGGCTCAAGCTACTGATCCCAGCACTC

CCAAATCAGGCTGCAGCTGGAGGCAGGGGCAGCTCAAGGTCACACTCAGCTATGTAGTAGTTGGAGCCCAGAATACCT

GGGACCCTGCTTTTAAAAGGAAATGAGGCTCGGATGTGAAGAACCTGATAGTAGCCTCTGCCGCCTCCAGACAGCTTTA

TCCATTTGGCTAGCGTATATGAGTACCAGCTTGCCAGCCTTAGCTACCAGTGAAGTGGTCAGGTGGAAGCCTCCAGAAC

TCAGTAGGTAGCTCAGGATACAGATAACATTTCCCTGTTCTAGCTCAACATGTTTTTAGCTTTCAAAACACTCATCAGAA

ATTAACGATTTTGGCAATGAGCAGTATACAAAGTGAGCACCTTTTTTGCATATGAAACCAGCAAAATGGAAACTCATTT

ACTGAATGTTAACACACACACACACACACACACACAGAGGCACACGCACACACACACACCCTAGGCAGAGATTGACAT

TAATCTCACAGCACTCCTCTGAACTTCAGAGACACATCCAAGTGGTTTCTTTTTTTTTTTTTTTTTCGAGACAGGGTTTTT

CTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCAAACTCAAAAATCCACCTGCCTCTGCCT

CCCGAGTGCTGGGATTAAAGGTGTGCGCCACACCAAGTGGTTTCTTGACCAACAGGTATGACCAACAGGTATGACCAA

CAGGGACCTTCAAGTAGGAAAAGAACAGAGTTCAGCAAGTATTTCAGTTTAATAAGATTCTAAGTATGGTTGATGGTTC

TAGCATAGTTTGGAAACTTTACAGAGCGTGACTTGTCCTGAGATGCACTATGAAAAAATGAACGTTTATGCTTCCAGAC

TCATGTCAGAAGCAAACAATTGATCTAAATCATAGACAGACTAAACTTGTAATGAACTTGTATTACAGACAATGATTTT

ATAAAAATATATGCTTTGCATGGTGCTGCAAGCCTGTAATCCCAAGAAGACTGAAGCAGAAAGATCATGAGTTTCAGG

TTAGAATGAGCTACATAGCTAGATTCTATCTCCAAACAAACAAACAACCCACACAACACACAGAAGTTTTTTAATCAGG

AGACAGTTAAAAATCCTGTGTATGACGAACATAAATGCCCTGGTCCATGGAAAATACCAAGAGAAAAAAGTTGCTCCA

CTGATTTCTCTCATAAACTAACAGCCCAGCTCTTTGAGAAACACACAGCTGTTTTGCACTTTTCTTGCTGTTTCTCAATTC

TTAGATACTGAGTGGCCTCTAGAAGTAAAATACAGGTCTCGCTATAAACCTAAGGCTGCCTTTCTGTAGCTTGTGAGAA

TGTGTCACCTTGGATGCTATCTGGCCATTACACACAAAGCTGAAGGCAGACTGCTGCATGGCAGCTCAGCCCAAGGTCT

GCTCTAAACCGTGTTAATGTTTGACAGTTCTGTGATCTCTGTAAAAGCATGTCTTAGTTTCAGTCTGGTGCTAGGCACTG

CTGGATGTTCAGGCTCATGCCCAGCCTAGCTCACCCTCCGCCCTTAGGCCTCGTTCTAACAACATGAAACCCTAAAGTT

CACACATTATGAGATTTTTTTTTCTGATTTGCTTTATAACTGGCTCAAGTGGCTCTCCAGCTTGTAGTTTGTAGGTGACA

GTGCCATTTTCTAGTGACAAAAGGTTGGTTTGATGTCAGTAGCATGCCTGATCTGTGGCAACCAAAAATATCTCGAAGC

GTGCCCTGGGGCACAAAAGTAACCCTAATCCAGAGGCACAGGTCAAGGTAAAACTGGGGCTCTGGAATCAGAGCTCCT

GCATCCAAACCCTCCTCATCTTAGGAGTTGGCTTTCAACCAGCTGCTTACCACACCAGCCTGAGTTCTCTTGTTTCCAAA

TGAGGAAATGTGCGCCGTCTTAGGTAGGGTTTTACTGCTGCGAACAGACACATGACCAAGGCAACTCCTATAAGGACA

TTTAACTGGGGCTGGCTTAAAGGTTCAGAGGTTCAGTTCATTATCATCAAGGCAGGAGCATGGCAGCATCCAGGCAGG

CATGGTGCAGACACAGCTGAGAGTTCTACATCTTCATCTGAAGGCTGCTAGCAGAACATTGGCTTCCAGGCAACTAGGA

AGAGGGTCTTAAAAGCCCACACCTACAGTGACACACCTACTCCAACAGGGTCACACCTTCTAATAGTGTCACTCCCTGG

GCTGAGCACATACAAGTCATCAGGTGTGCTGTGTGAGTTTGTGTGCAACTTGTGTGTGCAGGTGTCTGGAAGGCTGGAG

AAGGACACTAAATTCCATGGAGTTGAGTTAGAGAGGTTTTAGCTGCCTGATGTAGGTGCTGGGAGCTGAATCCAGGCC

ATTTGCATGGGTAATAAACACTCAGCCATCTCTGTAGCCACTGCAGATTTTTTTTTTTAAAAAAGACTTGTTCTTTTTGCT

TATGTGTTTGTGTGTGTTTATGACGTGTACATCCATGTGCTGGTAACAGGGATAAGAGAGGGTGTCAGACCCCCTAGAG

TTGGAGTTTCAGGTTGTAAGTTGTCAAGTGTGGATGCTAGAAACTGAACTCAGGTCTACTGGAAGAGCAGCGGGCACTC

TTATTATCTGAGCCAGCCCTCCAGCCCCAAAACATATAGTAGACGGTGGTGGTGGTGTTTTGTTTGAGGCAGGGTCTCA

CTGTGTTATTCCAGGTAGCCTGGTACTCAGTAGGTAAACCAGGCTGTCCTTGAACTCACAGTGATCTGCCTATCTCTGCA

TCCCTAGTGCTGGGATTAGAGATATATACCACTACAACTGACTATTCCTGCATATTTTAAAGATTTTTTTATGATTTTTA

ATTATGTGAACTTGTGTTCACATATGAGTGGGTACAGATGCCTAAAGAGGCCAGAGACCTTGGATCACCCTGGCACTGG

AGTCAGAGGCAACTGTGAGCTGCCAGACACGGGTGCTGGCAACTGAACTCAGTCCCTCAGCAAGAACCATATACCCTC

TTGACCCCTGAGCCATCTCTCCGGACCCCACAGCTTTTAATAGTATCTCACCAAACTCATCTTGTGAGGAGTAAATAAA

TGTAAGTGTGAAAAGTCCTTAAATCAGCTCACCATGTGCTTGGTAAATTCAGACCATTACTATTTGATCTCTATAACCTT

GTACTACTTACAAATTTTCTTTTGTCTGCATGCATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCACATGTGTGTGC

GCGCATGTGTGTGTGCGCATGTGTGTGTGTATGCTTTTTCAGTTAGTTCTTCTTTGCTTTGTTCATAACTGACTTTGCTGG

GGAGCTTTGTGGGTCAAGGTACAGACTCTCATTATGTAAACAGGCTTGTCTGGAACCTTCAATACTCTGGTCTCCACAC

CCTCAATGCTGGAATTACAGGCAAGTGCCACACACCCAGCTTCATACAGCTTTGGTTTGGTTGTCGGGGTAGTGGCTAT

CTCTATATATCTGAATACCTTCCGTAACTCATATAAATGAAGTCAGAACATGTGTGGTTCATCTGACTACTGTAGTGCCA

GGAAGCGTTCATCAAGGCCAAAAGACCACCAAGGAGCCATTTCAAATGTAATAGCATTAGGGTCTCCTTATTAAAATCT

CTGGCTTGGGCCCTCCTCAAACCCTCAGCAGGACAAGGTTTTATAGGAAATGGAAGTAAGTGAGAGGGTGTCTATCCTG

GCAAGCAACTAACTGAATGTCTATTGTAGACCGACAGGTGGGTGCTCTGAAGCAAAACTGTATACAGTCACAAATGGT

CTGAAAGTACATCTGAAACAATCTGACTGATATTTGATTAACTGTTGCTAGGAAGTATCTAGGAGTAACTCTGGCCAAG

AACAAGCCGTGGAGTCCATCCTGGTACATGGGTCCAGCTTGGGTTCTGCTGCAGGTCAAGTTGTCAGGCTTTTGGTTTTT



   

CCTTTAAGATGGAGGTTGGTCCTAAGATGGAGTAGGTTTGGCCTCTCACTGTCTTAGGTGCCTCATACAAACAGATTCA

GAACGTGGGAGGTTTTGTGTCTGGCTTATTTCCTTTTGCATATTATAACTGAGGATCACCATGTTGTAGCATGTATCTGA

ATTTCTTTCTTTAAAGGAAGAATACTATCCCATCGTATGTATGTCTGATATTTTACCCATCCATTGATGGACAAGGGTGA

TCTCTCCTTTTCCACTATTAGAAGTTACTCTATCCAGAATGTGTCCCCTTAATTTCTTATGCTGGAATCTAGCTCCTATTA

ATATAGAATGTTGGAACTTTGGGAGGTGATTACGTCACGATGGCTGTCTATGGTTTTTATAAAGTTGACCACAGAGAAG

TTCCTCCTCATTCTTTGGGGTGCAGTGGCCATGAAATGACAGCTGTCTGCAAACCAAGATGCCAGTTCCCACTTGACAC

ACATACAGCTTAGGTTACACAGACACTAGGACTGTGTAATAAGCCACCTAGCCCACAGTATTTGTCACCACCGCCCAGG

CTGAGACAGTGGCAGCACTTTTAAGTTGACGTGTATGATATCTGGTCTGGTGATTTTCCCAGTGTTATGGCGAGAACTG

GCTGTTTCCTATAACCTACATTCTCCTCCACCTCAGGGGTTTCAGAGGAAGATCATAACTGTGAATGCATGCGTTCAAC

AGCTAAGCTTTGTTGACCCATATTTTAGCTTCCTCATTTTTACTTTATATGCATGTGTGTGTGTGTGCATGTGTGTCTGTG

TGTATGTGAGTGTGTGCATTTGTGTATGTGTGTGCATGTGTGTGTCTGTGTGTGTACATGTATATGTGTCATGTATATGT

GTCTATGCGTGTGTGTATGTGTGTGTATGTATCTATGCATGTATGTTTGTATGTGTGCATCTGTATGTAAGTGTGTCTGTG

TCTGTGTGTGTACATGAGTGTGTGTCTATGTGTGTGTGTCTCCCTCTCTGTGTGTATGTGTGTGTAGAGTTGGCTATCTCC

TTCCACTATGGATTTGGGGATCATATTCAGGTAAAAGGCTTGCATGGCAAGCACTTTGACTGCTAAGCCATGTCACTAA

TCCCTTAAAGTTTCTTTAATATAATGTTTCTATTTCTAATTCCCCCAACCCTGATTTAACATGAATGCACACATGTGCTTG

CTTGTGTTCGTGCATGCACACACACACACACACACACATTCAAATGATAACAGACCATTAGCTGATGCAATACTTCCAG

AATAGCTTTGAGAGGTGAAGTTTCATGTCGAAACATGGTGCATAACTGCTTTTCAGATAACCAGGTCCAAAGGGCACAT

CCCACTGGGTTCCCTGACCTATGCTGCGCTTGTGTTAGAGACTGGCATCATTTCAAAAACCAAAGGTGTATCTGATTCGT

CAGGGGACACAGTCAAAGTCTGCCTCTTCTGCAGCAGCCCATAATACCTGACAGGGCTCTCTGTGGAGCTCTGAGCAG

AGGTGTCTGTTGTGAGAACAGAGCCATGAACCTCATCCTGGAATTTCTCCTTCTGGTGGGCGTCATCATCTACTCCTACC

TGGAGTCACTGGTAAAGTTCTTCATTCCCCGGAGAAGGAAATCTGTGACCGGGCAGACCGTTCTCATCACGGGGGCCG

GACACGGAATAGGCAGGCTGACTGCATATGAATTTGCAAAGCAGAAAAGCAGACTGGTTCTATGGGATATCAATAAGG

TAATAATAGGTGTTTCTAACAATCTTTTAAAGTCACAAAATAACAAGGCATATGTTTCTCTAGAGACGTAACTTAGTGC

TGGCTTTTCTCTGTGTTTTCCTTTTTCAAAGTTTTAATAAACTCCTGGGTCCTTTCTGGATCCCTGCGACAGGTGAACAAG

ATGGAACCAACGAGCTGGAGAACTAAGCCTGGGGGGTTTCATTTTGTTTGACTGGTTGGTTGGTTGGTTGGTTGGTTCT

ACTGTGGTGTACAACTTGATAACAAGAGACGCAGGAGCCAGAGAGCTTCCCAGCTGCTGAAATTAGGCAAGCCACATA

ACTTACCTCAACTTCAAATTTAAAAAACAAAAAACAAACAAAAAACTCTACCATTGGGATAAAATCTCAGAGGGAGAC

AAAATCTACAGGTAATGATTGCCAGCAACCAAATTGGCCAATATGCAGTTTATTACAGCTAGGGGTGACTTTTATACTT

TTAGATTTTCATTTATTCTGTTATTCATTTGTTCCTTTCTGTGATAGACTGAAGCTGGGTCTTAGTACCTACCACTGAGCC

ACAGTACCTTAGCACGTGCCAGGCAAGCACTCTATCACCGAGCAACCGCTCAGGTTTTTACACATTTGAGGGATTGATT

CTCAAAACAAACAAACAAAACCACATGAAGAACTAACAGCAGAAACCCATGGTACTTCCACTCACACTCCAGCAATCC

TAAAATACTTACATCTGACCTTTTGCAGAAGAAGAAAAAATACTTGCCGGGTCCTGAGCAAGAAGGGTAAAGAATAAT

ACTTAAGTGCTTAGCATGGCCTGGTGCACGCAGCATCACATATGGAAATGTCTACACCAGTGCCTGGCTTTCACTAGTA

CATTTAAGAGGTTGTTGATCTCTGTTTATTTATAAATGCTCTTAACTACCTTAAGTCTGAAAGTGTTGACGTCCTGTGTC

ACTTTCTCCTAAACATGCACATTCCCAAAAGGTCGTGAAAAAGATGTGCCACAACAAACTGTCTCTGGGATTGTAATCT

TTGAAGAACTGGACTGGGGATGTAGCCCAGCGGTACAACAATTATCTAGAATATACAAACTAGATATTAGATCCAGTT

GTGGCTGGGTGTGAGCCTCAGCACTACAAGGAAACCACAAACCGCTGCTGTCATGTACCGGATACAGTGGCTCAGACT

AGAGAGACTGGGGTTTTGGTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTGAGAAGCAGAGTTTCCAAAGCTTTCC

TTGGGGTTTTGCTCGGCTTCAGGTAACCCTCTGTTACGTTTTTGCCATCTGCAGTTAACACCACTTTTCCCAGCCTTCAGA

ACGCTCTTGAACATAAGGAGCTAAATCTGCTTTGGTTCCTTTTGAGCAGTGAAGAATCCCGAGAGGCACCATGCATCTT

TGCTTAGCAGATACAGGCGTTGGTGGGCAAGATGAGCTAACACGGTACTTGGAGATGATTCTGAGATTATCAAATCCTG

CACAGGTCCCAGGCAGTCTTCTTGGAGCTGAGAAAACTGAGTCAGCTGTTCTCAGTCCCTCGTAAAAAATATAAACGAG

AATGAGAATACATCATGAAGATGGTCCACGGGTCTTCAGATCACCTCCCAAGTGTGCATGGTGGGAAGACATCAATAC

TTAGTAGACTACCTTTAATTTGAAAATTTTCAGACACAGAAAGAGTAAAACTAGAAAGAGGTCACATTAAAGATGACT

TCCACTTTTTTTTTCCTGTGCCTGAAAACTGAGTAACTCAACCTTGTAAATTTCTCTTTGAATTCTTGAACTTCATGATGA

AACATTTAAGACATCAAATGATTGACTGAAAAGCTGCAAGTGTAACTCCAGTTTCCCTGTTCACTGAGAGGCCAGCTAG

CTTTCCATCAAAGAAATATGGCTCCTTTTCCTTAAAAGGCAAGAAGCAAGGCCACAGAGAAGCCTCCTCCACCCCCAGC

TTTAAAAACAGTGGCACAGAGATGTGAAACACAACTGTTAGGAAGGGAATTCAGCAGTGGGGAGGGAGGGGCTGCAG

GAAGGTAACAGGGGATAAAATAATAAGAGCATACATGTGTATGCAAGGAATGAAAAGCAAATTTAAGAAGAACGCAA

TGACACAATAGCAAAACTGTGGACCCAGCCAAGGTGCCCACCCAGAGACATGGGTTGGAAAATGTGGTTTCACACACA

GGACATCGTTCAGTCTTTTGGAAGAATGACATCATTCTGTTTGCTGGACAGTGGAAAAAACTGGCAGTCACAACTTTAG

GTGAAAAGGGAGCCAGACTCACAAAGGGAAGGATCAGTGGGGGGCGGGGGGGGGGGGGGAGGTCACTCTGCTCTGGT

CCCAGCATTGGACCAGGAACCAAGGCAAGAGGGTTGCTGCAAGTTAGAACCCAGCCCTGGCTACAGATGAAATTATAG

CAAGAGACAAAAGAGGGTAGGGGAAGGCAGCAAGCATGGGCTCTGTCATGCCTCGTGTGTGGGAATGTCATCATGGA

ACATACTAGTTTGTACGTTAATAAAAAGGACACAGGGATTAGCAATGGGCAGAGGGGTTGACACCCCAGAAGGTGTTT

CTTGTGCAAAAGTGACGAAGAGATACATTCTTCCATGCTCCAGATTAATTATAAGGCTGGATAGTTCGCAAATTATTAG

CATCTATCACTCATACATGATGCTAGGTTTCACCGTAAGCTTTCATAGATGTGTATATTCTGGTCATATTCACTGTTCAC

CCATCATTATCTCTGGTCCCCTCCCACTCTTGCTGACCCCCTTTCTAAGTGCCCCCTTGTGCTTTCATGTGTGTGTGCTAA

TGACTTTAGATAGGATTGCTAACTTGAGCCTAGACGAGGGCTTGTTACAGGAGTAGGGATGGCTTGCTGGTGGCGAAG



   

AAAGTAACCCTGATACACTGTTTCTTCAGTCACATCTTTTGCTTATGCTACTGAAGAAAGTAACACTGATAAATTGTTTC

TTCTTCAGTCAAATCTTTGCTTGAGGCTCTGGTTACTGCCTCTCTCTACAGCTCTGACGTCTGTATGAGGCTAGTGAGGA

GGGCAGCTGGGCCATCTGACAGTAAGCAGCCTTCATTAGTGGAAATAAAGCCAACATTAGTGGAAAACTCTCCTACCC

AGACCACAGCTCTATTCCACAGCCCCACGAGGACCTATGCTCTATGCGGCAGTCCATCCCAAGTCTATGTGAAGACTAT

GTTGGTTTCGTAAGTGACACCTTAACCCTCCTTAAAGTCTGTTCTTTAAGACTTCTATTGTTGCTTTGTGGTTTAGCCAAG

ATAAGGAAATGCAAAGGGTCGGAGGGGAGGCAAGCAGTGTAAGCCAAACATACCATCCACTCAGGCAAGGCCCAAAT

GATGGCTACACTATTGCCATCCCAGCTTGCACAAGAAAGAGCTTCCTGGGTGTCCTCACAGAGAAGTGGGGACAACCA

TCAGAGGAAAAAGTGTGATTTTTAAAAAGAATTTGAACCCCATAAAATCAATAGGTGTCAAAACTTGGAAAGAGTCCA

AATTTTCCTGAAATGTAGGTTAAAAAAAAAAAAAAAGCCAAGGGTAGTGACTCACACCTGTAAGTGCTTGAGGAGGTT

GAGGCAGGAGGATTGGCCTGAGTTGAAGACCCGCTTAGGGTTCACATAGTAAGCAAGGGATAGAGAATGACACCTGGT

CTAAAACACCAAGAGAGAACACACAGACACACAGACACACACACACACACCACATTAGGACAATCTTAGGTAAGAGG

CTTCTGGATTTAGGCTAAAAATTAGCTGTCTCCATGTCTTGGAGGACTTGTGTGCAATTCTCACTTTCGTGAGAATTCAG

CTGTTGGCTCTTGGCCTTTTTCCCTCCAGAGCTTCAGAAGAATAAATACTCAGTTAAGACTGTCACGTGTAGTAAGTTAC

AGTTTCCTCGTGCAAGCTTTTCCTGGATAAGATTTTCTCCTCGCATCCGCGGGGGTGAATCCACGTTGTGATAAGCCATC

TAGTGTCACTCTAGAGGGCTGCTTAGCACTCTACTGCCAACAATGGGTGATGCCCGGCAACTGTGTGGACTAGTCTTCC

TTCTGTCCTCCGTGCTCAGACATCTTCCCTGACACTGTGAGGAGCAGCATCTTCGATAACTTATAGGAAGCCCTTCATGC

TACCACAGCATGACGCTAGACAAATCACCTACAGGCACTCCCAGGACAAGATGCGAAGCTGCAAAAGCCTTAACCCGA

AGGGCTTGTTTCTCTTTGATTCCGCTGCTGCTTTGGCCAGCTAATTAGTTAATGTAGTTAGATGAGTTCACATAACGAGG

CTTATTGGACAAGGATCCGAAAGTATTTTACAGAGCCTGATCTTTTCTCAAATTTGCCTCCCCCCTCCTTCACCCCTCCC

GCCCCCCACCCCGCCCAGCGTGGTGTTGAGGAAACCGCGGACAAATGCAGGAAACTGGGGGCCGTCGTGCACGTGTTT

GTGGTGGACTGCAGCAACCGGGCCGAGATTTACAACTCTGTGGATCAGGTGAGAACCCGGGTGCAGGTGTCGCATCAG

CTGACACTGAGCTGGGAAACGAAAAGGTGGGCTAGGGAAGGTTGACTTCCGGTAGACGGCAGCCGCCCTGTCAAGTTG

CTGTGTGACCGAAGGAGTGAATATTAATATCCACTCAGCTCTGGCCTCTGTCACTGTTTCATATTCTGAGTCAAATCTGC

TGTGTCTAAAAAGTTTGGCCCAGAGGAAACGAAAGATGATTTATCAAGAGAAAATTTGATCTCTTTTCTAACTTTTTTA

AAATTAGACTTTGTTCTGCTTTTTCTTTAACTTATTCCCTCTGAGATTTTATTGGTTTGCGTATAATCTAGTCTTTTATGAA

AAACAGAGTTAATGACTTTTTAAACATTGTATTTGTTTTATTTACTGCATCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT

GTGTGTGTGTGTGCGCGCGCGCATGGTGGGGGTGTATGTAGAATTTAAATGACAAATTTGAAAGCGGGTTTTTCCCAGT

CGCGACGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGCCTTTACCCACTGAGCCGTCTCCCCACCCCACAATACCTACT

CTTTCAAAAAGTGAACATCAAGAGCTTACCAAAAAAAAAAAAACAAAAAACAAAAAACAAAAAAACAAAAAACAAA

CCCTCCGCTAAGCTACTGCCTTCTTTAATCTGATTTAATTTTTAAAAATCCCATTAGCCTCACTATAGATAAGCAAATAG

AAGCTTGGAAGGTTTGGCCCAGACAAAGACCACGTGGCCAGTGGGTAGCAAAACCAAGATTAATTACTTAACACTTTA

AAAATATCTTAACAGAACTTAAGTATTATTTACCAGCACAAACATTAATTCTTGTTTATTTAAGTTCATAAGTTTTCACC

CTACCTATCACATACTGAGCACAGAATTTAGGGTTTTAACCAAAACAGGTTAGCCCTACCTCATGACAGGTTTCCCTTC

CTGTCACTGCTTGGGCTGGTTCTTTCACGCCTGAACTCTGAGACCTCGTGCACTGGAATAACAAAAGCCTAGATGGCAT

AGTGACCAAGCTAGCTGTCACCAAAGCCAGTGAGCCCAGACAGAAATGCATCGTAAAGCTATTCTTTATTCTTGGAAGT

CAGATCGATATCTTGGATATCTGTCTTCCATGTCACGCTGTGATGTCTGTGTGTCTCTCATTATCATCCCTTGGACAACTT

CCTCCTTTTGTGTTATTGGGCTCAGGCATTTCTTGGAGTTGAGTTGGCCTAGTTTATGCTGGTATCAATCTTAGACTCTTG

GGATGGCTAGGGGTAGGGTGTGGAGTGGTTAGCTCAGAACACATGGTGTGGAGTTGCTGAGCTATAAATATTGTGTAT

GCTCTGGTTTCTTTTTACATGGTGGAGTATATATATCCTTATAATATAGAACATAAAAATGCCTCTACCCATCTGTCTCC

TATCAACATGAGCTTTGTGAGAATGACCGGTCCTGTGTGTGCATTTTAAAAGGTAAAGAGAGAAGTAGGTGATGTCGA

GATCGTGGTAAACAACGCCGGGGCGATATATCCAGCAGACCTTCTTAGTGCCAAGGACGAGGAGATCACCAAGACCTT

TGAGGTCAATATCCTCGGACATTTTTGGGTAAGTCAGAAACATTTCTGGGTGTGTGTGTCTGACATCTCTTCGGTACAGG

AAACTCATTGAGGTCACAATATTTGTGGAGGGAGGTGTTTTTGGTTTTGTTTCTTAAGATTTATTTATTTATTTATTTTAT

GTATGTGAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCCGATCCCGTTACAGATGGTTGTGAGCCACC

ATGAGGTTGTTGGGAATTGAACTCAGTACCTCTGGGAGTGCTATTAACCACTGAGCCATCTCTCCAGCCTTGTTTTTTGT

TTTGCAAGTCAGGAATCTTATAATGTGTTTGAATAGAAGAGCCACAGGTCTCTGGCAACAGGGTTCAGAGTTCAAGGA

GACACAGGACACCCAAAAGAGAGAGCCATTTGGTTTATTTTGTCAAACAAAATCTAACATAGGGCCTGATGAATACCA

GATCTACAAAAAGTAAATTAATAATAAAAAATTTATTAATTAAAAATATTTGTAAAGGTTTACTGATATTTCCTCTGTA

CATCTTTTCACTATTTTAGAGGAAATGTATGCTGCATACATTGGTCTGCATCTTCCTTTCATAGGTGTTTAGAGCTGAAA

GGACATAGAATACTTAGATTTGTGCAGAAGTTGGGGACACTTAGAGTTAGGCTCTGAGATAAGTAGACATTTTGACATA

ACATTATTATCTACAAAGTTCCTGCCTGAGAACTTCACAATTGAGTTACCAATAGGGGGGGGAAACAATCTCAAAATGT

TTTACTGTAGCTCACAAATTTGCATTGATCTATATTCCCAGCTAATCTCAGTCATAAGCAGCCTATGGGCGGTGGGATG

AGCATGCCTATTAGTTCTGGAGTGTAGAGAGAATGAATCCAATTCCTTACTATTGGGAGTTTGTGAGAAACTGAAGTAC

CCTTCTCAGCCCTTTGGAGGGAGCATTTGTATGAATTAATACCGTGGGACCTCAAAATTACTATAGCACCTGGAGCAAA

CCTGGATTTGAAGAACATCCTTCATCCTCATGACCCAGCTAACATGACAGTCACACAACACAGGGACCCTATATACTAG

TTATCTAATAATTAATAGGAAATTATAACTATGTCACAAAATATATCAAAAGGTAGAGGTTTAGAGAACCAGGAGCCC

TCATTACCTCCATACAGATCTGCAGGCAGGGCTGATAGGGGGATTATCTTGGCAACCTGGGCTCTAGGAATTTACACAG

AATTTGAAGAGTGGGTCTGTAAAATTCTCATAAAATGTTCTGATATTTCCCACTGTACAGTGAGGCTTTTGTTTCCCATA



   

ATGTATCCTATACTGTATACTGTTACAAGAGAGAGATTTGGGTCTGCTCCCTGTGCACGGTGGTTGTGGGCCAGGATAG

AGCTTCCACCGCTTTGACGTGAGTAAAGATCCCCATTCTTCAAATTGGAGCCAAGAACTTGTAAAACGGTAAACCATCC

TCCAGTTCCCGCACTGGTGGATCTCTCCCTTGACAATATTGCTTAGGGCTCAGCAGCACCAGGCTTGCCTGGCATGCAC

AAAGTCCTCTGGTTAATTCCTAGCACGGCGGAAAAGTAACAATGTTGCTTCTGTGGCAAATCCCGGAAGGAGCTACTTA

ATTCTTCCTGGAGGGATGAAGGGGCATGCTCGCCCGCTAGCACTGGTCCTCAGCACAATCNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNATCATAAAAGCACTCCTTCCATCGATGCTGAGAAGAAACTCTGGCCACA

TTGTCACAGTGGCTTCGGTGTGCGGCCACGGAGTGATTCCTTATCTCATCCCTTATTGGTAGGTGTCTCTTGCTCACAGC

GCTGTGCATTTCTGCTTATTAGTTTGGGGATTATTTATAGGGATTATTATAATTAGTATATTTATGTGTTTTATAAATATT

ATATACTATAATTTTATAAATGTATTCATATATTATATAACTAAATAATTATAGGGATTAATTATAGGAAATTATTAGGG

ATTATTAGTTTTCAGGCCTCAATGCCCACAGCCTAGTAAAGTGCCCAGAAGCTAACACAAGCACAGAGGTATAGCGTG

GTCTATGTGTGTGCATGTGTGAGAGAAGAGAACGGAGCAGCCCTGCCTTCCCAGGAGATGCACACACTGCACACCATG

TCCCAGGGACCCAGACACACTCGCAGTCTGCAGCATATCCCTGAGAAGTCTGCTATTGCCATCTTGTTTCCTTACTGCTA

TACGATGATCTCAGAAACACTTTTACCAAGATCTGTGGATGTAGCAGATGCAGGTGTTATTTCTTTATAGGCATATTCA

AAGCTAAACTTGACCATGGACTAAGCAATCTCTCACACTATACATGGTCACAGATGAGTTAAATTTCTAGTGTAGTTCA

GGTTTCCATTACACGCACACACTCACACACATACACATACACACACAATACACACACATGCACACACATACACCACAC

ACACCATACACAACACATACACACACAACACACATTCACATATGCACACACATATACACACACACACATCACACATGC

ACACAGGAGAGGAAGACAGAGACAGCAATAACTTCTAACACTGATATTTTTTGTCACCTGGACAAAAACTACAATTAA

AACTTATATAGCTCCATATATGCATATGCTAATTTATTGAATTCTCCAAGACAGCCTTATATTTTGTTATCTATATTTTAT

AATCAGAAAAATGAAAGAACAAAAGGTTAAAGGTTGCACATGCAAACACAACCCTACCAATGCCATCTGGAGCCCCTT

TGCTCCAAATACTCGTTGTGACATTAGGACACACATGAGACTGCCAGTGTCAAGGGAGAAAACATCAGCTCTTTAATCA

AGAGAAGAGAAATGAGCTCAGACCCACAAGTTTGTCGATGTTGGTTTCACAGTGTTTTAAGTGTGTTTTTCTGACTCAC

ATTTTTGGAGATAAAAACTAATAAAACCTGATTAAGAAGCACTTGGAAGGTTGCCTGGACCATAGAGAAGGGTCACAC

ATACAGTGAGAAACATTAAGCCTATCTGTAAAGTGGTCCTTTTGCTATCTTTGCTAGTTAGAAGTTAGAAACAGGGGCT

TTGGGGTTAGCAATGGTTGAAGACATGCATGTGTCAATCCCTGAGTTCAATCCCCAGCACCTAAAAGAAAAAAGGAAA

AAGAAACAGGTATTTTGCATGCTCAGAATTCTGCTTCCTACATAAGAAAATAAACTCGAGCGGCAGGTGACAGGTCTG

GACACATGAAGCTGCCTTCTCTCAGGCAGCTGAGACTGTCCCCACCACCACCACCACCACCACCNNNNNNNNNNNNNN

NNNNNNNNNNNCTCCAGCAAGTTTGCTGCTGTKGGCTTCCACCGAGCACTGACCGCAGAACTGGACACCTTGGGGAAA

ACCGGTATCCAAACCTCGTGTCTCTGCCCTGTGTTCGTGAATACTGGCTTCACCAAAAACCCGAGTACAAGGTGAGATG

GAAGACCTTTAAGCGGGAGCCCCCCCCTCCAGGCAATGGAGTCTTGAGTAGGTCATAGGTACTTAACAAGCATGTCAC

GATCATTTAAATAAGTCCAGTAGCATGATCTCAACCCCTAGGCTGACACTGAGGTGCCCATGTCAGATGTGGCTCTAAG

GCTGGATTGAAGACTCCATTGCAAAATTAGGAAGGGGAGAGACAGAGGCAGGATAATCTAAAAAGAATTGATTTGTGC

TGCTGTGTGATGGTTTGCTAGTCCACATCACAGGCATCACAATCGCACGGGAGTCTGCGGAAACCACAGACTATCTCAT

GGGATTCAGTTCCAACACCCACACAGCCTTGCCTCGGCATGCTAACCTTGGTGTGACATCTAAAATCCATTTTTATGCTT

TGATTTTTCCCTCCTCTTCATTAATGGGCAAGGCTCCAACACTGGACATGGGTTATACGCATTTCTCAGTTATACACGGG

TGCAACTTTTGAATCACGAAACGCCCCAGTGCTGTAACAGAACACTCCTTGTACAAATCTTAAATTCCCATAAAATTGC

AGGAGAAGCAAATCTTAGTACGAGATGCCTCAGAACAACTCAGCTCTGTGGATACCCACACACAACGGGAAGTGTACT

CAGACATAGAATATTCTTTTTACATACAGCAGGCATTGGAGATCCGGTGTTTCCTTCCTGGCCATTTTGTCCCCTGGCTC

CTCAGTCCCTCCCCATCTTGTACCTTGTTGTGATTTAATTATTTTGACCTGGTGAGGTAACAGACAGACCTACTGGACCC

AAGAGTACAAGAACATGATAACAAGTTATCAGTGTGGGATGTGGGAAGGGGAGAGGGTGATGTTCACTCAGGGAAGC

CTGGAACATTGTAAATCCTAATTCTAAATTTGGTGAAGAGACAGGATAATTTCCTTCATTTGTTAATTAAAAACAATAT

AAATCAAGAGGCTGGGGTTTTACCTCAACATCAGGGTATGTGTGAAAGTTCTGGATTTAATTCCAGCATCCAAAGGAAG

AAATAAAATATAAACGGAGATAAACTCTTTCCCCCTTTCCTTCAGGTTATGGCCTGTATTAGAGCCGGAAGAAGTTGCA

AGGAGTCTGATCAATGGAATACTTACCAACAAGAAAATGATYTTCGTTCCATCCTATATCAATATTTCTCTGATCCTGG

AAAAGTAAGTTCCTCGCAGAACCCTGAAACACTCAAACACAAATGTTAGAAATGTTGCTATGGAAACTCCCCATGGCT

GCAGTGAAAGTCACGTTTTCCATGTTGCCTTACCCATGAGTCTTTGATTCCCTGATACCCTTTCTGGAATACATCTACCA

TCTTGGCCCAAATTTTGTTCAAGTCTATTTAACAGAAAGAAAGAAAAACTACAGGGTATGGGCACACCATAAAGGCTCT

GTGTGTGTGTTCATGTGGTGTATGTGGGGGATAGAGATGTGGTACTTGTGGAGACAGAGGCAAAGCTCTCAGGAACCA

TCCACCTAGGTTTCTGATTTGGGTTTATTTCTCTTCTCTCCTTCCCCTCCCCTCCCCTCCCCNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNAGGATAGATATGCATCACCAGGGATATCCCAGGCCCTCTATTCCCACAGTACTGGGGTTACAAGTGCTGA

CAGCTATGCCCAGCTGTGTGTGTGTTCTGAGGATTGAACTCAGGCCCTCCTGTTGTCGTGCCAATCTCCCTAAACCCTCG

GGTGCTCAGTTTTGCAGTTCTTTGCGCCCCCAAAATATCGAATGTCTCATAACATGCTTTCACATGTTTCTATTTCACTTC

ATTTATAACCCAAGAGCCTTATGATAGAATCACTTCTTTTCATCTCAGGCTTGTGAGCCCCCAAAGAGGGCAAAATCCC

ACAAATTGAATTTCCTCAACACAGCTCAAAACAGGTCTCATTAAAAGTTGTAAAAAAAATTCCAAAATTGGCATGTATA

TGACCAAAGTGCAAAAATGGTTGACTGCTCTGCCTGGGATAGGACCAGTTACCTGTCTCAAAGCCCTTGCCACACTGTG

GGTGATTTGTTACGCTGGCAACAGGGATTTTTGTTGCTCCTTGCATTTAACTCCTTTTGGAGAGAGACAGTTCTGTGATC

AGAAGCAATCACTAGTCTCTGGGCTTGTTGTTCAATGGCCTGAGCAAGCTCTCTCCTTACCACCTCACAGCAGGGTCCC



   

CACCTCCCAGTCTCTTCTCCCACCTTCTGCCCTCTATCCAGGGAAGTAAATGTTGCTTTAGTAAACAATACCAATGTGAT

CTGAAATTTGGCTTTCTCTGTAGAAATCGCACCTCCTGCCTCTTTCACTTCACTCACACCCTTCCCTATTCTGTCAACTCA

GACCTAACCCTCCGACATGCTGAGAGGTATTCAGCCCCTGTAAACCCTTCCTTCCACATCTTGTTATAGTCAGCTGATGG

TTTTCTGTATTCATTTCCAGTTGGCCATGTTTAACCGCTGGGCAGCGCAATACACTAAGAGGCAGTAGCTTTTGAAAAG

GCTCTTTAGTTTTTCTTTCTCTAAAATAATAGGTCTGGACACAGGCAGAGGGGGGAAGGGGGTGTATGTGGTGGACTCT

CAGTTCTTGGCCCCAGAATACACTGCCGTTTTTTGGAAGTGAGCTTGGTGTCGGTTTTAGGTTGTCATTGGTAGAAGACG

TCATCCAATTTTGCTGTTCTGAGAGAACAACGCTATATTATATATAGATAACTGTAGATGGGGTGGGGGAGGGGAGACT

AAACAATAAGCAAAGAGTAGAGGAAAACTGGACTTGAGTAAGTATGCTCTTGGCGCTTTTTAAATTGACAACAAAAAG

GAACACTGGCATCAAAACTTCAAACTGAAATTTCTCATTTTATTTTTAATGTAGGTTTCTTCCTGAGCGTGCCTTAAAAG

CGATCAGTCGTATACAGAACATTCAATTTGAAGCAATTGTGGGCCACAAAACCAAGATGAAGTAGTGCATGCAGAGAC

GTGTGGACACCAATGATGTGAAGCCAAGTTTAGAGGGGACACACAGCTTTCTTTCACATGTTTTAAGTGTTCCACATGT

TTAAAATGTAGGCTTGACCCTAGCAGCCATCGAGTGCATAAGCGTGGTCAACTGTCCTTCTAGTTTCCTATACTTATAGA

TGTCTCAGCTCCTGGTAGTGGGTTCTGGCAATGGATATGTAAAGGAGGGAAAAGGCAATCCATGTGTTTTTATAAAATA

AATTACTAAATAGAAATGTGGGCAAAAGGGCAAGATAATAAAGTCTTGGGCAAATGTTGGCACGCTGTAGTGATTTCT

CTTTCGATGGAGAGATTGGTGGTGTTTTAAATTTGCTCTTTGTGGACAGGATGAAAACTCTACCTGGTTTCCTTGACATA

TGAATTAGGAAGGAGTATTTTTGTTCCACATTTTTTTTCTCAGTGTGAGGTTTTCTTCACATCATGTGAATGGACAATGA

GGTCATTTTATTTACCTAACTTGGGGAAGCAAATATTGACACAGATTTGCAACTGTGAAATCTCAACACCTTGTTCTTTG

CTTTAGAAAGACCTTGGACACATTTGTTTTTCTTTTTATTCTATTAGGCAATAACTGAAAATACCCAACCGTATACATAG

TAACAGTGACATGACCTCCCACACAGATCCCATTATGAAGCAGGAAACCTTCCTGGGTTTTCCTTTGGCTTCTGTATTTT

GCTGCAGGGGACTGATCCCACAGACTAAGACAGGTTACATAGGCAGTCTGTGTTGACCTCCTGTCTATCAACTTGCAGA

GTTACTTCCACATTTTGCTTTGATACCTTTAAAGTGAAGCTCAGAGGGATGCCTCAGTATGTGACAATGATCTCTTTTGC

CCACGTCTGCATATTTTGAGTGTAAATATCTTCCCTACAAGGTCCAGCTCCATTTCTAAATATTTTTCTATGATAATCTTC

ACAGTCACAGTTCTCACTCCTGCTAACCATTGCAGCCGCTTAGGCTACCCCAGGAAGCACAGATCCCTAAGTAAGACCC

CATCTACACAAATCATTTAGTTAGAGACACATCATAGAATTCCTAGGTCCCTGCGAGCACGGGGTCATGATTTATTGAT

GAGTATTTCAGAATGGTGGAAGTATTTGTTTATTGTCTACTCAGTTCATGGAAACAACCTTTTTGGTAAGCAGACAGTAT

CTCCTCTTTTTTTTAATGGTAGAATATGATATTGCATATACATAAGCACATTTTGAACATAGCTGAATATAAGTATCACT

GTTTCATCCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCCGGAGCATA

TAATTTTATTGCTCTTCTTTTTTAAAGAATAGAAGAATATCTTTTATACTAGGTCCATGGGCTATCTAGTGTCTGGTTTTT

GTTCACCCAAGCAGTGCTAGATACAAGCTCCATCTTGTGTAGTAGGCTTTAAGTCAAAACAGATTTGGTTGGTTACTCT

CACAACATTGGGCTACCATTTTCCTACCATATCTTTTAGGCACAACACCAATGTTGATCCATGGGTGTGTGGCTTTGTTT

GTTGTTCTTTTCCTAGGAGCATGCAGAATGACTTCCTACACCTAAGATACTAGTAGATAGGAGTGAAGAGTCTATGTAG

TCACCAGATTGACTTCTAGATGTTCAGTGAGTTGAGTTGCCTTTAGCAATAGGACCTTGTTGACAGGTGGTGTAGAGAA

ACATATGGCCATGGTAACAGCTTGAGTTCTTTGCAGATTCCCATGTAAACATTTGGACAACATCTCAGTAAAATGTAAT

TGAGTTTGAATACTGGAAGCTTCTTTTGGTGAGGAAAGATACCCTGTTAGAAACAAGTCTCCTTTGTTATA 

 

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: 

 
CTTAACCTTGTACTACTTACAAATTTTCTTTTGTCTGCATGCATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCACA

TGTGTGTGCGCGCATGTGTGTGTGCGCATGTGTGTGTGTATGCTTTTTCAGTTAGTTCTTCTTTGCTTTGTTCATAACTGA

CTTTGCTGGGGAGCTTTGTGGGTCAAGGTACAGACTCTCATTATGTAAACAGGCTTGTCTGGAACCTTCAATACTCTGGT

CTCCACACCCTCAATGCTGGAATTACAGGCAAGTGCCACACACCCAGCTTCATACAGCTTTGGTTTGGTTGTCGGGGTA

GTGGCTATCTCTATATATCTGAATACCTTCCGTAACTCATATAAATGAAGTCAGAACATGTGTGGTTCATCTGACTACTG

TAGTGCCAGGAAGCGTTCATCAAGGCCAAAAGACCACCAAGGAGCCATTTCAAATGTAATAGCATTAGGGTCTCCTTA

TTAAAATCTCTGGCTTGGGCCCTCCTCAAACCCTCAGCAGGACAAGGTTTTATAGGAAATGGAAGTAAGTGAGAGGGT

GTCTATCCTGGCAAGCAACTAACTGAATGTCTATTGTAGACCGACAGGTGGGTGCTCTGAAGCAAAACTGTATACAGTC

ACAAATGGTCTGAAAGTACATCTGAAACAATCTGACTGATATTTGATTAACTGTTGCTAGGAAGTATCTATGGAGTAAC

TCTGGCCAAGAACAAGCCCGTGGAGTCCATCCTGGTACATGGGTCCAGCTTGGGTTCTGCTGCAGGTCAAGTTGTCAGG

CTTTTGGTTTTTCCTTTAAGATGGAGGTTGGTCCTAAGATGGAGTAGGTTTGGCCTCTCACTGTCTTAGGTGCCTCATAC



   

AAACAGATTCAGAACGTGGGAGGTTTTGTGTCTGGCTTATTTCCTTTTGCATATTATAACTGAGGATCACCATGTTGTAG

CATGTATCTGAATTTCTTTCTTTAAAGGAAGAATACTATCCCATCGTATGTATGTCTGATATTTTACCCATCCATTGATG

GACAAGGGTGATCTCTCCTTTTCCACTATTAGAAGTTACTCTATCCAGAATGTGTCCCCTTAATTTCTTATGCTGGAATC

TAGCTCCTATTAATATAGAATGTTGGAACTTTGGGAGGTGATTACGTCACGATGGCTGTCTATGGTTTTTATAAAGTTGA

CCACAGAGAAGTTCCTCCTCATTCTTTGGGGTGCAGTGGCCATGAAATGACAGCTGTCTGCAAACCAAGATGCCAGTTC

CCACTTGACACACATACAGCTTAGGTTACACAGACACTAGGACTGTGTAATAAGCCACCTAGCCCACAGTATTTGTCAC

CACCGCCCAGGCTGAGACAGTGGCAGCACTTTTAAGTTGACGTGTATGATATCTGGTCTGGTGATTTTCCCAGTGTTAT

GGCGAGAACTGGCTGTTTCCTATAACCTACATTCTCCTCCACCTCAGGGGTTTCAGAGGAAGATCATAACTGTGAATGC

ATGCGTTCAACAGCTAAGCTTTGTTGACCCATATTTTAGCTTCCTCATTTTTACTTTATATGCATGTGTGTGTGTGTGCAT

GTGTGTCTGTGTGTATGTGAGTGTGTGCATTTGTGTATGTGTGTGCATGTGTGTGTCTGTGTGTGTACATGTATATGTGT

CATGTATATGTGTCTATGCGTGTGTGTATGTGTGTGTATGTATCTATGCATGTATGTTTGTATGTGTGCATCTGTATGTAA

GTGTGTCTGTGTCTGTGTGTGTACATGAGTGTGTGTCTATGTGTGTGTGTCTCCCTCTCTGTGTGTATGTGTGTGTAGAGT

TGGCTATCTCCTTCCACTATGGATTTGGGGATCATATTCAGGTAAAAGGCTTGCATGGCAAGCACTTTGACTGCTAAGC

CATGTCACTAATCCCTTAAAGTTTCTTTAATATAATGTTTCTATTTCTAATTCCCCCAACCCTGATTTAACATGAATGCAC

ACATGTGCTTGCTTGTGTTCGTGCATGCACACACACACACACACACACATTCAAATGATAACAGACCATTAGCTGATGC

AATACTTCCAGAATAGCTTTGAGAGGTGAAGTTTCATGTCGAAACATGGTGCATAACTGCTTTTCAGATAACCAGGTCC

AAAGGGCACATCCCACTGGGTTCCCTGACCTATGCTGCGCTTGTGTTAGAGACTGGCATCATTTCAAAAACCAAAGGTG

TATCTGATTCGTCAGGGGACACAGTCAAAGTCTGCCTCTTCTGCAGCAGCCCATAATACCTGACAGGGCTCTCTGTGGG

CCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAG

GAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTA

TATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTC

CTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTC

TTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCA

AAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAG

AGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGA

TCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGAC

GTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGG

GAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCC

GCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGT

GCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTAC

GATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTT

GTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTC

GGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGC

GCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAG

GATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATG

TTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTA

CCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATC

GATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATC

CCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTT

TCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGA

GCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTT

AACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGG

ATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGA

GCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAG

GCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGG

CGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGT

GCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGC

GATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTC

TGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGC

GATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAA

GCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTC

ATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATG

TCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAG

TACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGG

AAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGA

GCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTG

CTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGAC

CCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGAT

ACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAA



   

ACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCG

CGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTAT

CCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAG

CGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACAT

CAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAA

TATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCC

GGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAA

GGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGG

GAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCC

GCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTT

ATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCA

GTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTT

TGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTC

TTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGC

GTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCT

CCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCC

GGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGG

CAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGG

ACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCAT

GGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA

GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC

CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC

GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC

ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG

CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG

AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC

GGTACCCAATTCGCCCTATAGGTGCAGGTGTCGCATCAGCTGACACTGAGCTGGGAAACGAAAAGGTGGGCTAGGGAA

GGTTGACTTCCGGTAGACGGCAGCCGCCCTGTCAAGTTGCTGTGTGACCGAAGGAGTGAATATTAATATCCACTCAGCT

CTGGCCTCTGTCACTGTTTCATATTCTGAGTCAAATCTGCTGTGTCTAAAAAGTTTGGCCCAGAGGAAACGAAAGATGA

TTTATCAAGAGAAAATTTGATCTCTTTTCTAACTTTTTTAAAATTAGACTTTGTTCTGCTTTTTCTTTAACTTATTCCCTCT

GAGATTTTATTGGTTTGCGTATAATCTAGTCTTTTATGAAAAACAGAGTTAATGACTTTTTAAACATTGTATTTGTTTTAT

TTACTGCATCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCGCGCGCGCATGGTGGGGGTGTATGTA

GAATTTAAATGACAAATTTGAAAGCGGGTTTTTCCCAGTCGCGACGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGCCT

TTACCCACTGAGCCGTCTCCCCACCCCACAATACCTACTCTTTCAAAAAGTGAACATCAAGAGCTTACCAAAAAAAAAA

AAACAAAAAACAAAAAACAAAAAAACAAAAAACAAACCCTCCGCTAAGCTACTGCCTTCTTTAATCTGATTTAATTTTT

AAAAATCCCATTAGCCTCACTATAGATAAGCAAATAGAAGCTTGGAAGGTTTGGCCCAGACAAAGACCACGTGGCCAG

TGGGTAGCAAAACCAAGATTAATTACTTAACACTTTAAAAATATCTTAACAGAACTTAAGTATTATTTACCAGCACAAA

CATTAATTCTTGTTTATTTAAGTTCATAAGTTTTCACCCTACCTATCACATACTGAGCACAGAATTTAGGGTTTTAACCA

AAACAGGTTAGCCCTACCTCATGACAGGTTTCCCTTCCTGTCACTGCTTGGGCTGGTTCTTTCACGCCTGAACTCTGAGA

CCTCGTGCACTGGAATAACAAAAGCCTAGATGGCATAGTGACCAAGCTAGCTGTCACCAAAGCCAGTGAGCCCAGACA

GAAATGCATCGTAAAGCTATTCTTTATTCTTGGAAGTCAGATCGATATCTTGGATATCTGTCTTCCATGTCACGCTGTGA

TGTCTGTGTGTCTCTCATTATCATCCCTTGGACAACTTCCTCCTTTTGTGTTATTGGGCTCAGGCATTTCTTGGAGTTGAG

TTGGCCTAGTTTATGCTGGTATCAATCTTAGACTCTTGGGATGGCTAGGGGTAGGGTGTGGAGTGGTTAGCTCAGAACA

CATGGTGTGGAGTTGCTGAGCTATAAATATTGTGTATGCTCTGGTTTCTTTTTACATGGTGGAGTATATATATCCTTATA

ATATAGAACATAAAAATGCCTCTACCCATCTGTCTCCTATCAACATGAGCTTTGTGAGAATGACCGGTCCTGTGTGTGC

ATTTTAAAAGGTAAAGAGAGAAGTAGGTGATGTCGAGATCGTGGTAAACAACGCCGGGGCGATATATCCAGCAGACCT

TCTTAGTGCCAAGGACGAGGAGATCACCAAGACCTTTGAGGTCAATATCCTCGGACATTTTTGGGTAAGTCAGAAACAT

TTCTGGGTGTGTGTGTCTGACATCTCTTCGGTACAGGAAACTCATTGAGGTCACAATATTTGTGGAGGGAGGTGTTTTTG

GTTTTGTTTCTTAAGATTTATTTATTTATTTATTTTATGTATGTGAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAG

GGCATCCGATCCCGTTACAGATGGTTGTGAGCCACCATGAGGTTGTTGGGAATTGAACTCAGTACCTCTGGGAGTGCTA

TTAACCACTGAGCCATCTCTCCAGCCTTGTTTTTTGTTTTGCAAGTCAGGAATCTTATAATGTGTTTGAATAGAAGAGCC

ACAGGTCTCTGGCAACAGGGTTC 
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