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PCR protocol developed by MMRRC at University of California, Davis 

STRAIN NAME: B6;129S5-Cbln4tm1Lex/Mmucd MMRRC: 032175-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. UNQ718-18 TCTGCTGATTCTAGTGCTGCC Estimated Running:Time: 90 min. 

2. UNQ718-2 TGTGCCAAAGACTACGGGACT Primer Combination Band (bp) Genotype 

 3. Neo3A GCAGCGCATCGCCTTCTATC 1 & 3 439 Wild-type 

 
 

   2 & 3 354 Mutant 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 

 

 

 

 

Genentech ID: UNQ718 Date of Submission:  7-16-04 

Lexicon Contract Name: DNA116 Mutation Type: X  Standard Knock out  

LexVision Name: SEC428N1   Conditional  

Reference accessions:  AK032406 Is this gene X-linked? No 

 

 

 

 

 
Required Materials: X  pKOS clone DNA(s) __KOS41_________     

    X Target Vector  DNA __KOS41TV____________     

  X Targeted ES Cell DNA __3D1____________     

X Genomic Map 
 

 

 

 

 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 9+10 Neo2+5 

Restriction Enzyme for Genomic Digest: BglII ScaI 

Predicted Wild-type Band (kb): 8.0 kb - 

Predicted Mutant Band (kb): 13.0 kb 10.2 kb 

Probe Size: 369 bps 609 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: 18 5’ Primer Name: Neo3A 

3’ Primer Name: 2 3’ Primer Name: 2 

Predicted Wild-type Band (bp): 439 bps Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 354 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 
9  5’ – AGTGGACTCAACATCTCAAGC 

10 5’ – GAGTTGAAGTTGTCAGTGTGC 

Neo2 5’ – CCTCAGAAGAACTCGTCAAG 

Neo5 5’ – GGCAGCGCGGCTATCGTG 

 

 

 

PCR Genotyping 
18  5’ – TCTGCTGATTCTAGTGCTGCC 

2  5’ – TGTGCCAAAGACTACGGGACT 

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: 
 

GGGCTCCGCGCGCCGGGCGCTGTCCGTGGTACCAGCCGTTCTGCTGATTCTAGTGCTGCCTGTCTGGGCACAGAATGAC

ACGGAACCGATCGTTCTGGAGGGCAAGTGTCTGGTGGTGTGCGACTCGAACCCAGCTACAGACTCCAAGGGATCATCA

TCTTCCCCTCTGGGGATATCGGTCCGGGCAGCAAACTCCAAGGTGGCTTTTTCGGCGGTTCGGAGCACCAACCACGAGC

CATCTGAGATGAGCAACAAGACTCGCATCATTTACTTTGATCAGGTCAGACTCC 

 

Genomic Locus: (the deleted sequence represents nt9124-9413-in the sequence below) 

 
GCCAGCTGATAGAGTGCCTGGTGCACAAGCATAAGAATCCCCAAAACCTACATAAAAATCCAAGCCTGGGGCCTCCCA

TCTTTAAGCCTTGTGCTTGGGGTAAGGGGAATGGAGGCAGGAAGGTTCCACGAGTTTTCTGGTTGGCCAGTCTAGCCAG

TGGGTGGGCTCTGGGTTTAGTGGAAGATCTGTCTCAAAAAAAAAAAAAAAAGTCAGGTGGAGAATGATAAGGACAGA

CACTTAGCATTGCCCTCTGGCTTTGACACACACACACACACACACACACACACACATACACACCTGCATGTCACATGCA

CCTAACAAATGTACCATACATAAAATATAAAAAGTATGGAGACTGAGTTGTGGCTGCTGCTTGCCAGCAGTTAATGGCC

TCTGCTGTTGGGTGCTGTGCATTGAGGCTCACTTTTAGCTATGAGTAGATGCCATAAATTAATTACAATAATCACAGCAT

GTAATTATCACCTTCTGTGCGCCAGGTACTGTGTTTAGTGCTCTATTACGTCTCCACCCAATCCCCCTCAAGCCATGCAC

CGAGTATAGTTTTTATGATAGCAATCTCGGCTCAAAGAGGGTTTGTAACTTGCTCCATGGTCATGGTCATAAAGCTAAC

AGGAGGTAGAGCTGACCCTGAATACACTTAGAGCTAACAGCCTGACTGCAGATGGACTCCTGCTGGCTGCATCTCACC

ATCGACATCTACAAAGGCAGAGCTGCAGATTCCTGTGGGTGCCAGTTCATAAAACAGACCCCTTGTTCATGGACAAAG

CCATCAACTCAGTCTGGGTTCAGCGAGTCTGCCTTGGAGATAAGCCTCCCAGGTAATTTGCACAAGTAGCAGTCATCCA

TCGCCACCTCACATTCATTTTCTCTCTAATTCAGCACAGACAAGAAAAGAGTCTGGGCATATATCAGGGTTTCCTGAGC

GAGCGCTAAACACGTTACATAAAGAGCCGGGTTGGATCTGAAATACAACCAGGACTTTGATGTGACTCATAAGCTTTA

CCATTTCCAATTTTTTCCTCAGATGTCTACTGTGAGTCTTTTTATGTCTGAGACTTTTCCAGAATAGAGTGGGTAATCCTG

TATTGATGAGTTGGATCAATAACCAAAGAAGGAAAATTGCTGCTTCACTAAGACCTTGTATGGGAAGGAACCTTGGGG

TCTCCTTCTCTCCAAACTTTATGAAGTTTAAGTCATGGGTTGAAAATGTTACTGTAACAGGCTGCTATTGAGAGGTCTGA

CCAGCAACATCTTCCTTTTAAAAAATTAGTGTATTTAAAATGCATTTCATAATATAACATACAATTCCTGGGACCATTCG

AATAACAAACAACTGAAGCAAATTTAATGGCTCCGTTCCCCTGCGCTCCTCTGAAGTGGATGAGTTGCTGTCAAGTTCT

TACATATTTTCTGTCTGTTACTAGTATGTAAACGTTTGTGTGCATTTACAGGGCACTAACACGGAATCACACAGTATAGA

TTAATCCATAGCTTGCTCTTTCCTGCGTCATTACATGGCATTTTTAATACCATTCTAGGACTTCCCTTTTCCCCAGCTTTG

CCAGGTCTTCATAGTCTGTGTAGAGCTATGCGTTTGTGTATACGTGATGATCCATCTGCAACAGAGAACATGGATACAG

TTTGGGCACCAAAGTTCATTAACATTTAGAATTCTGTGGCAACTTTGGGGTGAATAGATCTTTTGTGAGTGTAATTTTAG

GGGTGTTCGCTGCTATGTTCCAGCATGTGGGTATCAACGAAATAGATTATAGTGATCAAAAGAATAATGCAGGTGTGCT

GAGGAGAAGGGGGTAGGAGAAGAAGAAGGAAGGGGAGGGGCAGAGGCAAGAGGTATTCAGCTGTTTAGCTCTGCCCT

TGCATCTATACACTGTGGCCTTTCTTCTCTTTATCACAGCCCTCCCCAAGGCTAAGGGATCATGGCAAAAGAGGAGGTG

GGGCAATCATAAGAACCAGATGTCAGGGAGAACCGACCTCAGTGTCTTCTGGACACGATAGAACCACAGCTTTCATGA

ATTCAGGTAAGCTGTGGATCCTTGCATAAAATCTACACGAGATCAAGGCAGTCAACATTCTAGTGTCAAGGGGGAAGG

GTAAGTGAGCCCCAGTCCATAACTGAAGAGCTGTAGAGAGTTGGTGGCCTCTAAGGGAGGGAGACTCAGTTTTCCTTA

AGAGTGTGGCTCCTGGTGGGGTTGATCTGGCTGCACTTGTGGAGTCCATGCTCAGAAGTATGTGGAGAGCACAAATTGT

GCTCAGTGGGTCTATCCAATAGATAAAGCAGTATTTTAAAAACTGTAAAAAACAAGATATCATATTGTCTTAGTTGGGG

TTTCTATTGCTGTGATGAAACACCATGACCAAAAAGCGAGTTGAGGAGGAAAGGGTTTATTTGGGTTACACTTCCACAT

AGCTGTCCATCACTGAAGGAAGTCAGGACAGAACTCAAACAAGACAGGAGCCTGGAGGTAGGAGATGTTACACAGAC

CATGGAGGGATGCCGCTTACTGGCTCGCCCCTCATGGCTTGCTCAGCCTGCATTCATATAAAACTCAGGACCACCAGCC

CAGTGATGGGTCCACAATAGGTGGACCCAGCCACAATGGGTCCTCCCGCATTGATCACTATTTTTTTTTTAAAATAATA

CCTTACAGCTGAGTCTCATGGGGACATTTCCTCAACTGAGGCTCCTTCCTCTCTATGATTCTAGCATGTGTCAGGTTGAC

ACAGAACCAGCCAGCACACACATTAATTCTCTATAAGTAAAAAGGATGCAAGTGCTGTGGAACGAACTGTCAGGAGTG

GTCCTTCACATACTCCCCCTTTTACTCCTTCGAGGTTTCCATTCTTAGGGAGTTTTTCACTGTGAATAGTGTTTGAAAGTA

TATAGCGGTGTCTCTCCTCAGGTCCTTCTACCTGCTTTACCTGTGTGACCTTGACGATGTGACCTCTTAGCTTCCTGATCA

AGCTTCCTGTTCGCAGGCCTTCCTGGTCATTACAGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT

CTCTCTCTCTCTCTCTCTGGAGACTGCAAAGCCTAATAAACTCTTCCATACTTTGCTTGTATCCACGGTGTTTTATCACGG

CAACATCAATGTCACCAACCCAGTAGCAGAGAGTGGACTCAACATCTCAAGCTCCTCTCAACTTTCTGAAAGACTTTCC

TCTTTCCTCTTACATTGGCAGTGGTTTCAATTGATACTGTTTGTACAACGAGAAATCTCAGAGCAGTGGTAAGTGTTTTG

TTTTTTTTTCCCCCCCGCTCAGTAAACACTTATTTAGTCATCTCCACTCRCCACTAAATCCTGTGCTCCTGAGGGAGTTCA

TAGCCCACGGAAAACACAGCAAAAACGCAATAACTAGACATTGTAATAAATAGATC:GACAGGGCAAACATAGCGCAC

TATGGGAAAGCCAAAACAGAGAGTCAAAATGTGACCGCCATGGCGGCCAAGCCACCTCACCGCACACTGACAACTTCA

ACTCCGATCTTCTTGGCTGACATTGAGGTGGGAAGAGGAAAATCTCAGGCAGGCTTTAAATGGTAAATTAAACTGAAA

GATCATGAAATCATCATCTAGTGTTCTCGATAGCACCATCTTTACTAAATCACCTACCGCTTTGTTGTCTCCAGAAGGAA

CCACCGGGATAAGTCTGGCATAGCTCTGGAACGTTGTGGTCCTCACATTCTTCTTCTTTCTTCTCAGGGCTTTGCTCTCC

ATAAGCCATTTACTTTCACTCAATGGAACAAAACAAAACAAAACAAAACATTTTCTTGGTCTATCTTTCTTAGCTATCAC

TTTAAAGGAGGGGTAATTAATCAACTCAGGGAGCTTCGACCGGCTGGGACACGAACCTCGGGCTCACGTGCTCTCGCTT



   

TCCCACCCCGCCTGCGTGACTGACCCAAGGCTGTCTGGACAGGATGCTTGGAGTCTTTAGTCACTCAGAGCCAGGCGAG

TTCTTCCGAACCCAGTGCCTCGCGTGCCTGTCCGCCTTCTCACAGACACCATCTTCTGAAGCAGCTCCCCCCTGGATCCT

GCCTGTCTTGGCTCTCTCAACACTAAGTTCCCGTAGGAGACGTAATTTGTTTTCAAGTGGAGAAGTTAAGCCCAGCTAC

AGAGATGTGAAACAGAGATGAATTCAAAGGGGGCAGGGCGGCCATCCAAGGAGGGGGGCATCCAACGGGGGCGGGGT

GGGCATCTAAAGGCATCTGGGAACCTCAGCGGAGGGAAGTGTTTGATTCACAGATGGTAAGTTTTCTAGTACCACACTT

TAAAATATTTTAATTATTTTTGAGTATGTATTTTTGATACTCTCCATCTACATTGCTCCTCCTGGAGCCAATCCCACCTCT

CTATGCACCCAACTTTGTGTTCTGTTTTTAATTGTTCTTTAAGAAACACACAGGGAACCCATCAAGCCTGATACGTGTTG

CCCAAATACTCTTGGGTGTGGGGCCTGCTCTAGAGCATCCTCACAGGAAACGATTCTCCCTTCTCTCAGCAGGCATTAA

ACGCCAAAAGAACCTCACACTTCATGCTGGGATTCGGTCTGCCTTGAGCTCCTGCTGGTCTTGCGCACACTGTCACGGC

CACTGAGAGTTCATTTGTGGAACTGCCCCATTATATCTGGAGATATACCATTGCCCTTTAGTCACTCACCACCTCTGGCT

CTAACAATCTTCTCAGCCATCTCTGATACCACATCTTTAACTGAAAAAAGAGAAAGAAAAGGAGGCAGATTCGGACAG

CATCTGGAAAGCAACTTGGGCTTGGTTTTAATTCCTTTCTCCTGAAGCAGCTGGAGGTGAGGTAGGTGTTAGCGCTAGG

GCTGAGGAGACTTATTCAGGAAACCTGCCCCAGGCAGAGGACTTTTCTAGTATCTCTTGGCAGGAGCCAAGTGTTGCAT

ATTTGACATTTCCCAGTTGGCAGTTCCTTCTCCCCCAGCCTTTTGTGGTTTGAGTTAACAACAGTGGTTTCAGCAAGGAT

GCACCGTGACAAGAAGCAGGATAACAGGACAGCCTCAGGAAGTCCAAGGTCAGAGGGCTGCTGACCTCGCCTGACAG

AAGTGAGGAACTGGAAAACTCCCCAGCCTCCAGGCTTGGCTTTAGTCACCAGCATGGAAGCCTCCTGCCATAACAATG

AACTCTGCTGCAGCTTCGGCACACCTCCCACGTGACAGCGACAGCTGAGGAGTGTACTGACCTTGCGGCTGTAGCATAC

AGTGCTTCCCCACAGCTGTCTCAGCCTTGAGGTCCAAGCCCAGACAAAGACAGTCTGGGAGCCTCCTCTCAGCGGTCTG

TCTAGGTCTGATACCCAATGGACTTCTGGTATTTAAGGGATTGCCAGTGCCACAGCCTTGAAGCTCTCTCAGTTCTGTCT

TCCGTAGGGGAGAAAGGTATAACTGATTGGCTCACAATGTCATATAACTTTTCCTAGCAGGTGACTGCAGGAAATGCCC

CATCCCACACCTACAGGTCACCTTGAATAGCAAGACTTCTTTTAACAAGGAACCAAGACTTTCACCCAGATGACTGAAG

CTTTGGATTTGTGTTTCATGGAAGAAGTTTCGCTCCAATTAGCTTGTACTAGAGGACAAATGGCTGATACGATGCAGTC

TATTTAGAAGTGTTCAGTCGCTGTTCATTTAGCCCCTGGGTCTGTAATGCAGTCCCCCTGCTGGATTTGAGGCCTACAAA

AATACTCCGTCGGTGACAGAAGAAAGAAATGTATTTAGCTAAGAGCTTCTTTGGAAAATAAATCCTAAGAGAAGAAAA

GAATACAGAGAGAATATATCGGGGCTTGTGAGGAGAATAAAGGTTATCTATTTAACAGCTCTGTCAATTGAGTTCTTTC

TCAAACTTCTCCCAGTTGAAAAACAAACAAACAAAACCCCAAGGCTTAGCTTGGATTCTTCATCTTGGCCAGAGGAGGC

ACTCTTACCCTTACAAGAGAAAAAGTCGAACCAAATTTCTTCTAGTGTCTGGTCTCAAACCCAGCCCTGGAGCCAGGGA

GATGGCTCAGCCAATAAAAGCTCTTGCTCTGCAAGCACGAGGGTCTAGCAAATTCCCAGAACTCACATGAAAAGCCAA

GTGTGGATGCACGTGCTTATGACACCAGCACCAGAGAAGGGGGAGACAGGAGGCTTGCTGAGGCTGGCTGACGGAGA

GCCAGCTCCAAGGTCAGTGAGAGACCCTGTCCCAAGGGAGTAAGGTGTAAAACAATAGGCAATAGAGCAGGACCACG

TGCACATACACGAGTGGACACACACACAACATGCACACACACATGCCCACACATACACATATGCACACACATGCATGT

ACACACACAATGGAACATGCACAGACATTCACATGTACACACATGCACACATATATACACATACATGCACACACATAC

ACACATGCACACACATGCATGCACACACACAATAGAACATGCATAGACATATACATGTACACATACACACATGCACAC

ACATACACACATGCACACACATGCATGCACACACACACAATAGAACATCCATAGACATATACATGTACACATACACAC

ATGCACACACATGCATGCACACACAATAGAACATGCATAGACATATACATGTACACATACATACACACATACATATGT

GCATATACATTTACACACACATACACATACATTTGCACACACATGCACACATATGTATACACACCCACACCCACACACA

CCACGGAAGTGCCACAGGCACTGCAATGACTAGTGATCAGTGTTTGAATAAGGACATCAGAAAAGGTCAGATGAGAAA

CTATATGAAGTTTACGGTGGTGTCAAGGTGGCACTCTCCTAAAGGCCTGGCAAGCTTTTCTGTTTTTTTTTTAGAGCTTC

GATGAAAGATATGCAACATTGTTACAAATAGCATAGCCCCAGAGCCCCAGCAACTCACAAGCTGCACTGACTACCTCC

CTCAACTGTGTTTCCAGACAGCACATCTTTATATCACTATAAGAAGTTGGGGCTAAGGATCAACCCTAGGGGCATCTTG

TATCTTAATACTTGGAATTTCAGCATGAGCTTGCGGCACACATTCCCTTGGAGAACCTTAGGAGATCAGACTAAAGATG

TAGGTCTGTCTGGATTCTGCAGAGGAAGAGCTCGAACGCCATTCCAAGAACGCACAGGACCATCTGGGAAGCTTAATC

TGACCCAAGGACATGACTCAACCTCTAAACAATTTGCAACCAGTACGTACTAATCAGGAGGTCTGAGTGGCTGGTGGCT

TCCACAGGGACGTTGTTTTGATTAGAGAATAGCTGCACTGTTCTCCTGCAGCTGAAGTCAAGAGAAGTCAACAAGGAAT

TTGGGAGTGTCCTGACCCCAAAGAATACTGAACCAGAAAGCCGGGGCCCTTAGTTTGGGTAGTATTGGCCACTCATTAA

GGTCTTGGTCAGGTTCATGCAGCCAACTCCAAAGCCAAGCTCTGCTTCCCCGCTTCCCTTCCGTGGCTTCCGAAAAGGA

AAATAAGTTGCCAGTCAGAGGCCAAGATGGCAGTGGAGTGCACAGGGGAGGAACATCAAAGAGGGAGAGGGTGCAGT

ACTCTCGGGGTGTGCATTTTAATTGTTACATTTAAGGGATACTGTTCACTATGATTGTTCCTGCCCCTGATTGGGATGGC

TGCACAGCGTGAGAAGGCGAGCCCCAGTGGGTTCCGAGGCTCATCCTCTTGAGCAGAAGAAAAAAAAACAGGCGCCTC

CTCCACACCCGCCCCGCCCAGGGCACAGAACTGCCCCCGGGCTTTTCTGGGCTCTCCAGGCTCGAGGGTTACGTGGGAC

AAGCTCCTGACCAGGCGCAGTTGGGGGACACTGGCTGGTCCTCTTAGCGTCAGATAGCAAACCGCGCAGATTCGCCGA

GGTCCTTCCATCTCCACATCTGAGCTGGCAGCGCCACGTTCGGTTCAGAGAGTCTTGCGCAGGGCAGGGTGAGGGGAC

CCACAACTCCCTCTGCGGGTCCAGGTGGAGCTGGCGGCGAGCAGCCGCGGACCCCTGGCAGGTGCAGGCAGGTGAGCA

TCATCCTCTGGGTACACAAAGTGCGATTTCGGGGGGATCAAGTGACCTCAGACCTTGGCAGCCGGCAGCGCCGTGCGT

CCCGCTCTGTCCGGGTGCGTTCAACGTCACACAGGCGCTGCTCCGCTGGGGTCAACGGACGCCTTTTCTGCTTTCCGGG

GATCCACGGGATGAGCGGGCGAGCCAAAGCCATCTGCAGGCAGCACTCCTATAAATAGCGCGCGGGTGCCCTCTCGGC

GCTGTCCCTCCGGCTGCACTGCACGCTGAGACACAAAGTTGTGCGCAGGGACGCGGGAACCCAGGGCAGTAGGCGCCC

TGCACCTTAGAACTGCTTTTGGCGACGGGCACTCAGCTGCCGCCTACCTGCGTCGGAGTGACACCGGGCTTTGGGGGAA

TTTTTGACCAAGCGCAAGTGGAAGTCGCTAGCATCCTAGCCATGGACATAACCTGGCATTCTTCTCATCCCCGGAAACA



   

CCTCCTGCCTCTGTAATTTGTTCCTGCGCCAACCAGAGTCCCTCGGACAGGACCGACACCCGCACCGCTCGGCACTAGC

CACCTTTGCTAGCGTTTACTCGCGGAGTCCCCTCTGTGTCTTCAGCTCTGTGCTTCACCAGGAGTGCTTGGGTTCGGGGT

GAGAATTTATTTTGTTCTTTTGAGGTGTGACTGAGAGGGTCTGGAGACTTTTTAGATGTCAAGGGACAAGTGTGGGTGC

CGTGGCCCCAGGCAAAACTGATTTGGGGGTGGAGGAGTTAGGGTAGGAGTTCTGCATGAGCTCCTTAAAGGACAAAGG

TAACAGAGCCAGCCAGCCAGTTCGAAGGGAGACTTCAGTCCTGAGAATTGGTGGAAGTGCGCGCGCCGCTGCTGCCGC

CGCCGCCGCTGTTCCTGCAGCGCTGTCGATCTAGCCACTGGCGTCTTCCCGAGCTCCCGGATCCCGGGGTAGCAGGCGC

CGCCTGGGAGCAGAAGCGCCAGGCTGCCGCTTGCGCACGCGGCTCACCATGGGCTCCGCGCGCCGGGCGCTGTCCGTG

GTACCAGCCGTTCTGCTGATTCTAGTGCTGCCTGTCTGGGCACAGAATGACACGGAACCGATCGTTCTGGAGGGCAAGT

GTCTGGTGGTGTGCGACTCGAACCCAGCTACAGACTCCAAGGGATCATCATCTTCCCCTCTGGGGATATCGGTCCGGGC

AGCAAACTCCAAGGTGGCTTTTTCGGCGGTTCGGAGCACCAACCACGAGCCATCTGAGATGAGCAACAAGACTCGCAT

CATTTACTTTGATCAGGTCAGACTCCCGAGGGATGCAGAGCGCATATGGGGATGGGTGGTCTCTGGGTATCGGGGGCTG

CATGCCCAGATTCAGCTAATATGAATAGGATGTGGCGAGATCGTTTTATCAACTGACGGTATCAGTTTGAAACTCAGAG

CTGCCTCCCTTCCCCAGCAACCACAGCCTCCATTCAGTCCCGTAGTCTTTGGCACAGGCCTGCGCGGTGGGTGGCTTGG

GAGCGCAGAGGAAAGCACCTGGAGATACGACAAGTTTAACAGCAACAGGTCATCAGGGGCTGAAGGGAATACTGTCC

CTGGATGCTGAGATCTATTGGTAGAGAAGTTGGGCCTCTGGCTCAGACTTATCAGCAGGTGCCCTGGAGGCGTTTCTGA

GGGGGCCCTATTAGACAGTCTGAATTGTTTGACTTGTGTTTCCAGGTGGAGGCTCATCTCTCCACAAGGCTCTGGGGTTC

CACAAGGTGCAGGGACCCTTCCAAGTAGACACAGATGATTAGGGGTGTGGTTCTGGGGGGGGGGGGGTCAGAGACCAT

CTCCAGATCTCTAGCTAGGGTGACTCCGCAGGGTCCAGGGTAGCTGGATTAACACCACCCTGCCTGGTAGAGATCAAA

AGCCTTTCTCACTATTGCTCCACTCAGAAAAGTTGCCCAGGCAGGAGGAAAAAGGATGGAGTAATTGCATAGAGCTTG

GGCAGGTAAGCGCTGGGGGCTGGGTTTCCCTTTCTGGTTCCCCCAGGGCATTGTAATTTGCTGAGAAAGCACAGATTTT

GAGGTAGCAGCCAGGGGATGGGGCTGAAACTGATGAAAGCTGCAGCTTCTGCCCAGCTGCTCAGGGCTCTGTAGACAG

GAGTGACGAGCAATCCCTGGGATTCAGCTTAGCAAAGCCCTGACTCCTGCATTTTGGTTCCAATCCCAACAGTACCAGG

AGTCTGTCTTATGCCAAAGTCACACAGTTCACAGTTGTATGCCGAGTCCCGCAGGCGGGTTAAGCGGGGCTTCGGGACA

TGCCAGGAAAGACTCGGGGTGACGTTCGTGCTCTTGACTTAATTCTAAGTAAGACACTCGCCAGCTGGCTAGAGACAG

AGATGTCTCCCTAGAGGCTTAGAATGGGATAGCTATAATTTTAAAAAAATGAATTAAGTAATCCCTTTAGAGATTTTGG

TGCAGTGTTTAACAAAGTGATGGAGAGGGAGCCTAAGGCCAGCCTGGTCTGTGTTTTAGCGCATTATCTAAATGCTGAA

GCCTCGTGGACATTGTGTTATCCTTGTCTGGGGCATTCTTTTCAATGTCCTTCCCACCAATTAGAACAGGAAAGGGGTTT

TTCTTTTGTTCTGGGAGCCGTGCATCTTTGAGACAACAAGACACACTTAGTTATAAATCTTGACGTGCTTGGATGCTTCT

ATTACCCTGCAGAGTCCGCGGCTAGCTTCGTGTTTACTGATCAACAATAATTGGCACCTCTACTTTGTTAATAAAGGATG

CCTCTTGTGTCCGAGTCTCCCAGTCTTGGCTAAGCACTTTACATTATTCTAACGTGCTTGGCAAAAAGATGTTTTGTCAG

GCCATTGTGCACAGCTGGTGACGGGGCTTTAGAAAGTCCATCTGGTCACACGTCAGAGGGCAGAGAGCTGATACTTAT

GGTGAGAAGCTGGGATCTCACACCTCGCACAGATCTGTATTTCAAGGCAGGGCTGAGACCGGTGCATTTACCTAAGTGT

TCTGACGTTCTGGCGTGCTGTAAAGAGGCAGGGTGCACTTTGAGGAAATGAAGCAGGAAGTACGAAATATGTTAATCT

TGACAAGATGATGATGTTTGAGACAGATAACAGCAGACTGACTCTAATAAGCAGGAAATATATCTTTGGAGACACATC

TGATTGTTATGGATTTATTTCTTGGTGAGACATGAAAGAAAGCTTCCTTGTTTTGTTTGGGCTCTTATGCTCTCCCAGGA

AGGGACGTACCTCCGAGACACTGAGATTTGACTGAGAATGTACAGAAAATCAGAGTTAATGTCACAACCAGGCCACAC

ACTGGAACACAAGGCACATTGTGGCTTTCTTAGAAACAACGGCTAACTTAACTTTTCACTTTAGACCCTTGAGCTTCAG

ATAGATTTCAGGTGGCTGATAGGAAGATAAAACAAGACACGGGAGAGCACGGAAAGGCCACCCGGTTTACTGTCCACA

TGTATGCCCTTCTCTTGGCACCCAGCCAGGGCTGATTCATTGCCAGTGTATGATATTAAGGCTTAGATGGCACATAAGC

AAAAAAAAAAAAAAAAAAAGCCATCGGTCTGAGGACAGCTCTGGCAGAGGCTAGGGGAAGAACCTGGCTTTGCCATC

TCTGTGGCCCCAACTTGTGGTGCCATGGACTAATGCCCCATGGTAGGGAGGATAACATGCCTCTGTGGTGTGTCCAGGG

ATTACTGCAGGATGCCGATTGGCTGGCTGGGTAACGTCCCTTCTGGACGTTGGGAAGGCGCATGGACTGTGGAGATGG

AACCGAACAGCAGACATCTTCCCTCCGATTCTCAGTGAAAGCTAAGACAGACCTTCACATGGTACTCTGGTGATCCCAG

ACACCTCGGCCTGGAAACTGACACCTGAATGCAACACAGTCATTGTATTTATTTACCTTTTTCCCCTGTGCTATTTAAAA

GGTAGAAGACGCTTCCAGTATGCACTTTTATTTCCAAGTCACTTAACAAGAAAGACATAGGATTAGCTGTTTTATTCTCT

ATTGTTTCTGAAGTTAGTTATTTAAAAAAAAAAAAAAAGGGAAGAAACAGGAGAGAGAAAAAAAAGAGAGAAGGGCC

ATATAAAGAAATGGGGAGGGGAGGAAGAAGAAGGGGAGGAGGGAGGGATTTATTGTACTCATGGGAGGAAACTACA

ATTTTCTGTTATTTGTTGCTTTTTATTGCAGATCCTGGTTAACGTGGGTAATTTTTTCACATTGGAATCTGTCTTTGTGGC

ACCGAGGAAAGGAATCTATAGTTTCAGTTTTCACGTAATTAAAGTCTACCAGAGCCAAACCATCCAGGTACATCCTCCC

ATTGAGTGCTCCTTGCCTCTGCAGGGTGTACTTGCATTGTAAAGATAGTTGTCTATCTTTTCTGTTTGTTTTCAAAGGCGT

GTGATTTGCAATTTTTTTTCCTTTACAACATCCACTTGGGTGTGTGACAAAAGCGAGTAGAAAAATAAGCAACACAAGA

CAAAACAACAACAGCAACAACAAAACACAGTTTGGGAAAGTTTCACGACACAAATCTGTACAGGGGGTTGGTCTTTAT

CTCATGCTTGAACAAAAGTTACTCAAACTTATACGGAAAAAAAATCTTACAAAACTTTACAAATGAACATTAAATAAA

CAGAATAAGTACACTACCATCTAAAAATGGTGTGATGCAACAACAACAACAACAACAACACAGCTTGGCAACAACAA

AGATTCCATGACAGGGATCTCTATGGAATATAGTACTTTTATCTCATGCCAAAATAAAAGTTACTCAGACTTATACAGA

AAAAAAGTCTCGTAAAACTTTACAAATGAACGTTAAACAAACAAAACAGGCTTGCTATCATTTAAAAATTGTGGGTTG

CAATTAACTATTGAAGCCACCAAACTACCAGGGAGCCAGCTACTTATGACGCTTTTGAGAAAGGCTGTGCGGAGCTTG

GCGTGCTAGAGCTTATTTTTGGCTTCTACTTTTCTAGCAACTTCTCCCCAGTTGCATAGTTAGTGTAGTGCATGTTTATAG

CGTTCTAGAATGTTACATTGAATACCTAGCATTTATATTATATTTTATGTCCCTATGATTAATAGATGGCACAGTCATCT



   

GCCACTTTTATATCCCAGTGACTGGATCAACTGGCTGGCCTTAGGTTTCATCTACTCCATATTAATCCTAACCTAGAGAA

AGGGAGTGTTTAGTGAACATATCTACTTCCCTGGAAACTGACATTTCAAATGACTTTCGTTGCTGTGCAAATTCCAGAA

ACCGAGACGCCTTCTCAGTTGCTGGGAGCAGCTGGTGCTATCTGACCATGTCAGGGTTAGGTCAACATTGGGAAGCTAG

TGGACAACTTTGTTACCAAATAGTTTAAGCTGAGCATAAGAGGCTGGTCCAGTGGTTAGCTTTGTTTCCACACTGAGGG

AAAGTCAGTTTTCCACATGATTAGATGGCTTTCTGGAGGGCATTATTTTTGTAGGAATATAAGGAAATTTTCATTGGAA

AACATACACACACAGAAAAACACACACCCACACACTCACATACACACAAACACACATTAAATCTGACCCTGACATATG

TCCAGTTTGAAAGAAAAGGAGAATATTTCTAAAATAGCAAATATTTGACCAGGTCATGCTTTGAACTGTTTCCTAGCAC

AGATTTCGATTTTAAAGGGAGCTTTTTTTGTGGGGGTGATTTTTCTTTCCAGGTTAACTTGATGTTAAATGGAAAACCAG

TCATCTCTGCATTTGCTGGTGATAAAGATGTGACCCGTGAAGCCGCCACTAATGGAGTGCTCCTGTACCTGGACAAAGA

AGATAAGGTCTACCTAAAACTGGAGAAAGGTAACTTGCTCGGTGGCTGGCAGTATTCCACGTTTTCTGGCTTTCTGGTG

TTTCCTCTATAGAACCCGACTTCTCCGTGATGCCCAAGAGTGAGGGCGCCCACCCCGGGTTATCAGAAGAGCACTCTTG

GATTGATGTCTCTTACTGTTTTGTTCATGGCTGACTATGGATTCTCTCTGAGAATTCTAGACCTGTCTGGACAGACACAA

AGTTTCACAGATCATTTTCGTGTGTGTGCCAGTTTCCTTATATGTGGACTGGGACTCTAAAGCTGAAAAATCCCCGATCT

GCTTACATGTTAACTGTCAGAAGCCGTCTCAAGGTTTGTCCTGTTTAGTTTCCTGCTGTTACAGCATTGGCTGCAGATGT

GGGTTTTTTTTATTTCTTTGTTTTTGAAAGACAGGCTAATGGGTCTGAAAGTTAGAAAACTTGGAAGTTCTGACTTCAGT

GGTTATAGTGGAACTGCCAAAGACATGTATACACGTGTGGATACATTGATTATTAATTATACTTTTTAAACAAATTATA

ATTACTTTTGAATTTGTTTGTTTTGTTCTCTTAAGGTAACTGGGATTGTATTTTAGTGACTGGCGTTGTGTTCTCTCTACC

CATAAGGTAACAAATGTCTTGCCTCAAAATGTCCCTTAACTCTGAACTCACCCACATGACCTCCCTCCTGCCCCTAAAA

CGAATGCTCCATAGTTGTATTTTAATTATATATGTGAAAGAGTCATATTTTCCAAATTATATTTTCTAATAGGAAAAACA

GATCATAATCTGACAAAGAAGAAGTTATTTACCCCAACTCTAATGCTCAGCGCCAAACCTTGGCAAAGTACCTCTCCTT

GGTGGGAAATCGAATACTCTATCGCTCAACCTTAATTAACATGATTGATAATAGCTACTTTATTAAACCCATAAGGAAT

ATTTTCTCCTTCACTATGACCACTTTATTAACTGGAGATAGTATGCCCTTATTTTTAATTGTATCTATTTTTCAAATCTCC

TGTTGTGTTTGAAATATCATCTGGTTTTGCCTTAATTCCTTAACTTGTATATATTTATCTGTTCAGCTAATATTAAATCCA

GATACTCCATAACTAAATTTAGTGCAATATCTTATTTTGTCTTTTGTATAGGTCATATGAATTCATAAAATTATTTATGTC

TCTGTTACAGAATAAAGATTATTATATGTTAGTGAAATGGTTGGCTTGGTCCTTTTGGTTCTGAGGTTGTGTCTTTTTATG

TAGTTTATCTACCCTCCATCATCCCTTCTCTTCCTGCATCCTTCCCTCTCTCCCTCCTTCCCTTCTTCCTCCCCTCCCTCCC

TTCTCCTTGTTCCTTTTTCCTGGAAGAAAAAAAAAAAAAAGAAAAGAAAACCTCCAAACCTCCCTGAGTTTTTAGGTAA

TGTCCTTTGAGTAAGTATAGGAAATCTTTACTCTATTTAATCTGTCCAAATCCAGGAGTTGCAAGCTTGCCAAAAGGGA

ATCAATGAATTTAGCAAACTCTCCCTTCACAAGGACTTGCTAGGAAAATGAAGTTAAAACGATCTCTTGGAATATCACA

AGGTTGTTCCATGTATGAATGACTGGTAGCCAATATCCAGGCTGGTATCTCCAACCAGAGGATTGCAGCAAAGGCTCTG

CCTGCTCCCAGCACTTCTCTTTGAAGGGGAAGACAGTATTTCTATAACTGGGGGAGGGTGGTGGTGGTGGTGGTGGTGG

TGGTGGTGGTGGTGGTGGTTCTATTTCTAAGTCTGTGGCCCTGCTGGGGCAAGGGTCCTCTTGTAGCTGAAGCCACAGG

GAACATGTTATAAAAGAGCCACTCTGGCACAACTTCCAGAGAGTCTGATTGATCTCTATGATAGGATGTTCAGGCAGCT

CTAGGAAGACTTCTCTCTTTCCTAGAAAGAACTCCCTGAAGATCCTGGCAACAGTTCTTGGTGCAGGTTGTCCTCTGCTA

GCTTTCACTCAATAACCTTGATTTTATAATATGGAATACTGGTTTTGTTTTCCAGTATTGCATACAGAGATAAATAACAA

AGGTGGCTTTCCTTCATAGAGCACTGGGATGCTCTAACCATGAACCAACTTTGCCTAGTGGTTACTTCCACCCCATCTTT

GCAAACCAAGTCTGCATCTGGACATCACAGCACGGCAGTCATAAGGGAATAGATCTGTTAGTCATTATTTTGGCAACAT

GAGTTAAGAGTATGGAAATGACCAATAGACACCCATGGCAGGATGGCAAGAGTTAGGCTATTATCAAAATAGGCCAGT

GTACCAATGTATTAGACAAGTGGGCTTGTAGCCATCTTTGTGGTGCCTCCTTTATCTATCTTGATTCTTCTGAACATACA

AGTGTGTTGGTGAAGTGCTGAGCTTTATGTCCTAACTTACGCATCTAACTAAGTCTAACACATGCATCTTGGAATGCAC

AATCCATTGTGTGTTGGGGAAGACCTGAGACTGTGGCCATCCGGTCTGTGATGCTGAAGTCCACGTGAAGAGATCAGG

CCAGGATGAGAACTATGGGGGTTCAACTTAACTAGGTTCTAGGAGGTTTAGAGCTATCACAGATACATTGTTCAGAAA

ATAAAATAAAAAATAAAACTGGCTTGAGTGAGAACAAGCAAAAGGAGGGGTGATATAGTCACAAAAGCACTGACAAG

GTTGGGTAGATACAGGATGTAGCCCTGCGAACTTCCTTCCCTATCCCTGTGACTCTGGCAGGTTTTTTTTGATTGTTTGTT

TGTTTTTTGTTTGTTTGTTTTTGTCTCTCTGAGCTTTAGTTACTTTAGTTGCAAAGAAGCAGTTGGCTGCAGTTGGCTACA

AAGTTTCAGTCAGACACAGGAAGTGCTTGGGATACAGCGGGAGCAGTTTCCTCCTGAAAGAAACTCACTCAAACCAAG

CTGAAGGAAAGAGCTGTGCAGGGAATCCGCCCGATTCCACACGCTTTGAGGGAGCTGTCCATGGTCTAGGACGGACTT

CATTGATCTAATTAAATTTTTAAAAAAATTAAAGTATTATTACTGAGTTAAGTTTGCTGACCTCTTTGTTTTGACTTTTAG

TTATTCTCTCTTGTATTCTTTTAGTCTCTAGCCTCTACTTTTTCTTTTAAGCAAATTATTGCTTTATATCATGTGTACACGT

TAGTCTTGTGTATAAACCTGTTACATGTTTGTCATGTGTGTATACCTGTATGTACGTGTGTGTGTGTGTGTGTGTGTGTGT

GTGTGTGTGTGTGTGTGTGTGTGAAGGCCAGAGGCCCACATTGAGTCGCTTCTTTGGTTGCTCTGACCTTATTTGAGACA

GGGGTTTCGGAGCTCACCAATTGGCTATCCTTGCTGTCCATTAAGCCTTAGTGAATTTCCTGGCTTCACCTCCCAGGCCC

TGGGGTTACAGACACATGCCACTGTACCTGGGTCCTGGCGATCTGGACTCAGATTCTCTTGTTTGTGTGGTATCCATTCC

CTGCTGAGCCATCTCCCCAGCCCCCACTTTAATTTTTGAAACAAACATTGTCAACCAACATTGATGAATTCACCCTCGTT

AACAGGCTATGGGCTGCAAAATCCTAAGGTTGTAGTGTGGCTGACATCTCCCTTTCCCTGTTTTGCTCTTGGCCCTAAAG

ACCAACAAAGCTGGATTTATCGCTTGAAGCAGCCTGTGGGTGTGGTCCCACCTTGTATTCCCATTGAGGGCCATGGGCT

TTTATTCACCCTCTTGGACTCTATAAACCACTGGGCATCAGTGTCTTCTGGGCTTAGCAAGCTCCTATATTGGTTGACCT

GGTGGCTAAAAGTGTTGAAAACAGAGATATATGGCCATAGCTCACTATTCTCACGCAAGTCCTTGGCACAATTTGATCC

CTAGAGACTC 



   

Selection Cassette: 

 
GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTG

GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG

AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC

TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA

GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA

ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG

AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA

GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACA

ACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC

ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG

CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT

ACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG

TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA

GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC

GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGG

TGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTT

GCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG

GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG

GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC

TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG

ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGA

ACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC

GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG

TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATG

AATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT

CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATC

AAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGA

TGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG

AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAG

GCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA

ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGT

CTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGG

CAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT

GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA

CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC

GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATC

CCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCT

TTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA

TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTA

CCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTG

GCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT

TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCG

GGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTG

CCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATG

GCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC

GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT

GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA

ATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGG

ATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCA

ACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTC

TGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA

AATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG

CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT

GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG

GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG

GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG

CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC



   

CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG

CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT

GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT

ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG

GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC

GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG

ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG

GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT

GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA

ATTCCTCGAGGGCGCGCCATTTAAT 

 

Targeted Locus: 

 
GCACCATCTTTACTAAATCACCTACCGCTTTGTTGTCTCCAGAAGGAACCACCGGGATAAGTCTGGCATAGCTCTGGAA

CGTTGTGGTCCTCACATTCTTCTTCTTTCTTCTCAGGGCTTTGCTCTCCATAAGCCATTTACTTTCACTCAATGGAACAAA

ACAAAACAAAACAAAACATTTTCTTGGTCTATCTTTCTTAGCTATCACTTTAAAGGAGGGGTAATTAATCAACTCAGGG

AGCTTCGACCGGCTGGGACACGAACCTCGGGCTCACGTGCTCTCGCTTTCCCACCCCGCCTGCGTGACTGACCCAAGGC

TGTCTGGACAGGATGCTTGGAGTCTTTAGTCACTCAGAGCCAGGCGAGTTCTTCCGAACCCAGTGCCTCGCGTGCCTGT

CCGCCTTCTCACAGACACCATCTTCTGAAGCAGCTCCCCCCTGGATCCTGCCTGTCTTGGCTCTCTCAACACTAAGTTCC

CGTAGGAGACGTAATTTGTTTTCAAGTGGAGAAGTTAAGCCCAGCTACAGAGATGTGAAACAGAGATGAATTCAAAGG

GGGCAGGGCGGCCATCCAAGGAGGGGGGCATCCAACGGGGGCGGGGTGGGCATCTAAAGGCATCTGGGAACCTCAGC

GGAGGGAAGTGTTTGATTCACAGATGGTAAGTTTTCTAGTACCACACTTTAAAATATTTTAATTATTTTTGAGTATGTAT

TTTTGATACTCTCCATCTACATTGCTCCTCCTGGAGCCAATCCCACCTCTCTATGCACCCAACTTTGTGTTCTGTTTTTAA

TTGTTCTTTAAGAAACACACAGGGAACCCATCAAGCCTGATACGTGTTGCCCAAATACTCTTGGGTGTGGGGCCTGCTC

TAGAGCATCCTCACAGGAAACGATTCTCCCTTCTCTCAGCAGGCATTAAACGCCAAAAGAACCTCACACTTCATGCTGG

GATTCGGTCTGCCTTGAGCTCCTGCTGGTCTTGCGCACACTGTCACGGCCACTGAGAGTTCATTTGTGGAACTGCCCCAT

TATATCTGGAGATATACCATTGCCCTTTAGTCACTCACCACCTCTGGCTCTAACAATCTTCTCAGCCATCTCTGATACCA

CATCTTTAACTGAAAAAAGAGAAAGAAAAGGAGGCAGATTCGGACAGCATCTGGAAAGCAACTTGGGCTTGGTTTTAA

TTCCTTTCTCCTGAAGCAGCTGGAGGTGAGGTAGGTGTTAGCGCTAGGGCTGAGGAGACTTATTCAGGAAACCTGCCCC

AGGCAGAGGACTTTTCTAGTATCTCTTGGCAGGAGCCAAGTGTTGCATATTTGACATTTCCCAGTTGGCAGTTCCTTCTC

CCCCAGCCTTTTGTGGTTTGAGTTAACAACAGTGGTTTCAGCAAGGATGCACCGTGACAAGAAGCAGGATAACAGGAC

AGCCTCAGGAAGTCCAAGGTCAGAGGGCTGCTGACCTCGCCTGACAGAAGTGAGGAACTGGAAAACTCCCCAGCCTCC

AGGCTTGGCTTTAGTCACCAGCATGGAAGCCTCCTGCCATAACAATGAACTCTGCTGCAGCTTCGGCACACCTCCCACG

TGACAGCGACAGCTGAGGAGTGTACTGACCTTGCGGCTGTAGCATACAGTGCTTCCCCACAGCTGTCTCAGCCTTGAGG

TCCAAGCCCAGACAAAGACAGTCTGGGAGCCTCCTCTCAGCGGTCTGTCTAGGTCTGATACCCAATGGACTTCTGGTAT

TTAAGGGATTGCCAGTGCCACAGCCTTGAAGCTCTCTCAGTTCTGTCTTCCGTAGGGGAGAAAGGTATAACTGATTGGC

TCACAATGTCATATAACTTTTCCTAGCAGGTGACTGCAGGAAATGCCCCATCCCACACCTACAGGTCACCTTGAATAGC

AAGACTTCTTTTAACAAGGAACCAAGACTTTCACCCAGATGACTGAAGCTTTGGATTTGTGTTTCATGGAAGAAGTTTC

GCTCCAATTAGCTTGTACTAGAGGACAAATGGCTGATACGATGCAGTCTATTTAGAAGTGTTCAGTCGCTGTTCATTTA

GCCCCTGGGTCTGTAATGCAGTCCCCCTGCTGGATTTGAGGCCTACAAAAATACTCCGTCGGTGACAGAAGAAAGAAA

TGTATTTAGCTAAGAGCTTCTTTGGAAAATAAATCCTAAGAGAAGAAAAGAATACAGAGAGAATATATCGGGGCTTGT

GAGGAGAATAAAGGTTATCTATTTAACAGCTCTGTCAATTGAGTTCTTTCTCAAACTTCTCCCAGTTGAAAAACAAACA

AACAAAACCCCAAGGCTTAGCTTGGATTCTTCATCTTGGCCAGAGGAGGCACTCTTACCCTTACAAGAGAAAAAGTCG

AACCAAATTTCTTCTAGTGTCTGGTCTCAAACCCAGCCCTGGAGCCAGGGAGATGGCTCAGCCAATAAAAGCTCTTGCT

CTGCAAGCACGAGGGTCTAGCAAATTCCCAGAACTCACATGAAAAGCCAAGTGTGGATGCACGTGCTTATGACACCAG

CACCAGAGAAGGGGGAGACAGGAGGCTTGCTGAGGCTGGCTGACGGAGAGCCAGCTCCAAGGTCAGTGAGAGACCCT

GTCCCAAGGGAGTAAGGTGTAAAACAATAGGCAATAGAGCAGGACCACGTGCACATACACGAGTGGACACACACACA

ACATGCACACACACATGCCCACACATACACATATGCACACACATGCATGTACACACACAATGGAACATGCACAGACAT

TCACATGTACACACATGCACACATATATACACATACATGCACACACATACACACATGCACACACATGCATGCACACAC

ACAATAGAACATGCATAGACATATACATGTACACATACACACATGCACACACATACACACATGCACACACATGCATGC

ACACACACACAATAGAACATCCATAGACATATACATGTACACATACACACATGCACACACATGCATGCACACACAATA

GAACATGCATAGACATATACATGTACACATACATACACACATACATATGTGCATATACATTTACACACACATACACATA

CATTTGCACACACATGCACACATATGTATACACACCCACACCCACACACACCACGGAAGTGCCACAGGCACTGCAATG

ACTAGTGATCAGTGTTTGAATAAGGACATCAGAAAAGGTCAGATGAGAAACTATATGAAGTTTACGGTGGTGTCAAGG

TGGCACTCTCCTAAAGGCCTGGCAAGCTTTTCTGTTTTTTTTTTAGAGCTTCGATGAAAGATATGCAACATTGTTACAAA

TAGCATAGCCCCAGAGCCCCAGCAACTCACAAGCTGCACTGACTACCTCCCTCAACTGTGTTTCCAGACAGCACATCTT

TATATCACTATAAGAAGTTGGGGCTAAGGATCAACCCTAGGGGCATCTTGTATCTTAATACTTGGAATTTCAGCATGAG

CTTGCGGCACACATTCCCTTGGAGAACCTTAGGAGATCAGACTAAAGATGTAGGTCTGTCTGGATTCTGCAGAGGAAG

AGCTCGAACGCCATTCCAAGAACGCACAGGACCATCTGGGAAGCTTAATCTGACCCAAGGACATGACTCAACCTCTAA



   

ACAATTTGCAACCAGTACGTACTAATCAGGAGGTCTGAGTGGCTGGTGGCTTCCACAGGGACGTTGTTTTGATTAGAGA

ATAGCTGCACTGTTCTCCTGCAGCTGAAGTCAAGAGAAGTCAACAAGGAATTTGGGAGTGTCCTGACCCCAAAGAATA

CTGAACCAGAAAGCCGGGGCCCTTAGTTTGGGTAGTATTGGCCACTCATTAAGGTCTTGGTCAGGTTCATGCAGCCAAC

TCCAAAGCCAAGCTCTGCTTCCCCGCTTCCCTTCCGTGGCTTCCGAAAAGGAAAATAAGTTGCCAGTCAGAGGCCAAGA

TGGCAGTGGAGTGCACAGGGGAGGAACATCAAAGAGGGAGAGGGTGCAGTACTCTCGGGGTGTGCATTTTAATTGTTA

CATTTAAGGGATACTGTTCACTATGATTGTTCCTGCCCCTGATTGGGATGGCTGCACAGCGTGAGAAGGCGAGCCCCAG

TGGGTTCCGAGGCTCATCCTCTTGAGCAGAAGAAAAAAAAACAGGCGCCTCCTCCACACCCGCCCCGCCCAGGGCACA

GAACTGCCCCCGGGCTTTTCTGGGCTCTCCAGGCTCGAGGGTTACGTGGGACAAGCTCCTGACCAGGCGCAGTTGGGG

GACACTGGCTGGTCCTCTTAGCGTCAGATAGCAAACCGCGCAGATTCGCCGAGGTCCTTCCATCTCCACATCTGAGCTG

GCAGCGCCACGTTCGGTTCAGAGAGTCTTGCGCAGGGCAGGGTGAGGGGACCCACAACTCCCTCTGCGGGTCCAGGTG

GAGCTGGCGGCGAGCAGCCGCGGACCCCTGGCAGGTGCAGGCAGGTGAGCATCATCCTCTGGGTACACAAAGTGCGAT

TTCGGGGGGATCAAGTGACCTCAGACCTTGGCAGCCGGCAGCGCCGTGCGTCCCGCTCTGTCCGGGTGCGTTCAACGTC

ACACAGGCGCTGCTCCGCTGGGGTCAACGGACGCCTTTTCTGCTTTCCGGGGATCCACGGGATGAGCGGGCGAGCCAA

AGCCATCTGCAGGCAGCACTCCTATAAATAGCGCGCGGGTGCCCTCTCGGCGCTGTCCCTCCGGCTGCACTGCACGCTG

AGACACAAAGTTGTGCGCAGGGACGCGGGAACCCAGGGCAGTAGGCGCCCTGCACCTTAGAACTGCTTTTGGCGACGG

GCACTCAGCTGCCGCCTACCTGCGTCGGAGTGACACCGGGCTTTGGGGGAATTTTTGACCAAGCGCAAGTGGAAGTCG

CTAGCATCCTAGCCATGGACATAACCTGGCATTCTTCTCATCCCCGGAAACACCTCCTGCCTCTGTAATTTGTTCCTGCG

CCAACCAGAGTCCCTCGGACAGGACCGACACCCGCACCGCTCGGCACTAGCCACCTTTGCTAGCGTTTACTCGCGGAGT

CCCCTCTGTGTCTTCAGCTCTGTGCTTCACCAGGAGTGCTTGGGTTCGGGGTGAGAATTTATTTTGTTCTTTTGAGGTGT

GACTGAGAGGGTCTGGAGACTTTTTAGATGTCAAGGGACAAGTGTGGGTGCCGTGGCCCCAGGCAAAACTGATTTGGG

GGTGGAGGAGTTAGGGTAGGAGTTCTGCATGAGCTCCTTAAAGGACAAAGGTAACAGAGCCAGCCAGCCAGTTCGAAG

GGAGACTTCAGTCCTGAGAATTGGTGGAAGTGCGCGCGCCGCTGCTGCCGCCGCCGCCGCTGTTCCTGCAGCGCTGTCG

ATCTAGCCACTGGCGTCTTCCCGAGCTCCCGGATCCCGGGGTAGCAGGCGCCGCCTGGGAGCAGAAGCGCCAGGCTGC

CGCTTGCGCACGCGGCTCACCATCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTA

GCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATA

AGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCC

CTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGA

AGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGC

GACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTG

AGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTA

CCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAG

GCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTC

GTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT

GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCT

GGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTC

AAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTT

CCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGA

ATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTT

GCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGAC

GGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTA

CACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGAT

GTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGC

GCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCG

AAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAA

GCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTG

ATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCC

TGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGA

CCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGAT

CCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATC

TGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCC

GCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATG

AAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGA

TCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCC

CCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCG

GCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGC

CGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGA

CCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAA

GCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCG

CCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCT



   

GGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCA

GCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTG

GATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGT

AAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAG

CGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGA

AAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGC

GAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGG

ATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATG

TATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGG

CGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCAC

GCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTA

TCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGG

CCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATT

CTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAA

AAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAA

ACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGG

CCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTC

CACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAA

TGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAG

GTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTG

AACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAA

TCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGG

TGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCT

CGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTT

GCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCG

ACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACG

AAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCG

TGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCT

GGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGA

CCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTG

AGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCG

CGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCGAGGGATGCAGAGCGCATATGGGGATGGGTG

GTCTCTGGGTATCGGGGGCTGCATGCCCAGATTCAGCTAATATGAATAGGATGTGGCGAGATCGTTTTATCAACTGACG

GTATCAGTTTGAAACTCAGAGCTGCCTCCCTTCCCCAGCAACCACAGCCTCCATTCAGTCCCGTAGTCTTTGGCACAGG

CCTGCGCGGTGGGTGGCTTGGGAGCGCAGAGGAAAGCACCTGGAGATACGACAAGTTTAACAGCAACAGGTCATCAG

GGGCTGAAGGGAATACTGTCCCTGGATGCTGAGATCTATTGGTAGAGAAGTTGGGCCTCTGGCTCAGACTTATCAGCAG

GTGCCCTGGAGGCGTTTCTGAGGGGGCCCTATTAGACAGTCTGAATTGTTTGACTTGTGTTTCCAGGTGGAGGCTCATCT

CTCCACAAGGCTCTGGGGTTCCACAAGGTGCAGGGACCCTTCCAAGTAGACACAGATGATTAGGGGTGTGGTTCTGGG

GGGGGGGGGGTCAGAGACCATCTCCAGATCTCTAGCTAGGGTGACTCCGCAGGGTCCAGGGTAGCTGGATTAACACCA

CCCTGCCTGGTAGAGATCAAAAGCCTTTCTCACTATTGCTCCACTCAGAAAAGTTGCCCAGGCAGGAGGAAAAAGGAT

GGAGTAATTGCATAGAGCTTGGGCAGGTAAGCGCTGGGGGCTGGGTTTCCCTTTCTGGTTCCCCCAGGGCATTGTAATT

TGCTGAGAAAGCACAGATTTTGAGGTAGCAGCCAGGGGATGGGGCTGAAACTGATGAAAGCTGCAGCTTCTGCCCAGC

TGCTCAGGGCTCTGTAGACAGGAGTGACGAGCAATCCCTGGGATTCAGCTTAGCAAAGCCCTGACTCCTGCATTTTGGT

TCCAATCCCAACAGTACCAGGAGTCTGTCTTATGCCAAAGTCACACAGTTCACAGTTGTATGCCGAGTCCCGCAGGCGG

GTTAAGCGGGGCTTCGGGACATGCCAGGAAAGACTCGGGGTGACGTTCGTGCTCTTGACTTAATTCTAAGTAAGACACT

CGCCAGCTGGCTAGAGACAGAGATGTCTCCCTAGAGGCTTAGAATGGGATAGCTATAATTTTAAAAAAATGAATTAAG

TAATCCCTTTAGAGATTTTGGTGCAGTGTTTAACAAAGTGATGGAGAGGGAGCCTAAGGCCAGCCTGGTCTGTGTTTTA

GCGCATTATCTAAATGCTGAAGCCTCGTGGACATTGTGTTATCCTTGTCTGGGGCATTCTTTTCAATGTCCTTCCCACCA

ATTAGAACAGGAAAGGGGTTTTTCTTTTGTTCTGGGAGCCGTGCATCTTTGAGACAACAAGACACACTTAGTTATAAAT

CTTGACGTGCTTGGATGCTTCTATTACCCTGCAGAGTCCGCGGCTAGCTTCGTGTTTACTGATCAACAATAATTGGCACC

TCTACTTTGTTAATAAAGGATGCCTCTTGTGTCCGAGTCTCCCAGTCTTGGCTAAGCACTTTACATTATTCTAACGTGCTT

GGCAAAAAGATGTTTTGTCAGGCCATTGTGCACAGCTGGTGACGGGGCTTTAGAAAGTCCATCTGGTCACACGTCAGA

GGGCAGAGAGCTGATACTTATGGTGAGAAGCTGGGATCTCACACCTCGCACAGATCTGTATTTCAAGGCAGGGCTGAG

ACCGGTGCATTTACCTAAGTGTTCTGACGTTCTGGCGTGCTGTAAAGAGGCAGGGTGCACTTTGAGGAAATGAAGCAG

GAAGTACGAAATATGTTAATCTTGACAAGATGATGATGTTTGAGACAGATAACAGCAGACTGACTCTAATAAGCAGGA

AATATATCTTTGGAGACACATCTGATTGTTATGGATTTATTTCTTGGTGAGACATGAAAGAAAGCTTCCTTGTTTTGTTT

GGGCTCTTATGCTCTCCCAGGAAGGGACGTACCTCCGAGACACTGAGATTTGACTGAGAATGTACAGAAAATCAGAGT

TAATGTCACAACCAGGCCACACACTGGAACACAAGGCACATTGTGGCTTTCTTAGAAACAACGGCTAACTTAACTTTTC

ACTTTAGACCCTTGAGCTTCAGATAGATTTCAGGTGGCTGATAGGAAGATAAAACAAGACACGGGAGAGCACGGAAAG



   

GCCACCCGGTTTACTGTCCACATGTATGCCCTTCTCTTGGCACCCAGCCAGGGCTGATTCATTGCCAGTGTATGATATTA

AGGCTTAGATGGCACATAAGCAAAAAAAAAAAAAAAAAAAGCCATCGGTCTGAGGACAGCTCTGGCAGAGGCTAGGG

GAAGAACCTGGCTTTGCCATCTCTGTGGCCCCAACTTGTGGTGCCATGGACTAATGCCCCATGGTAGGGAGGATAACAT

GCCTCTGTGGTGTGTCCAGGGATTACTGCAGGATGCCGATTGGCTGGCTGGGTAACGTCCCTTCTGGACGTTGGGAAGG

CGCATGGACTGTGGAGATGGAACCGAACAGCAGACATCTTCCCTCCGATTCTCAGTGAAAGCTAAGACAGACCTTCAC

ATGGTACTCTGGTGATCCCAGACACCTCGGCCTGGAAACTGACACCTGAATGCAACACAGTCATTGTATTTATTTACCT

TTTTCCCCTGTGCTATTTAAAAGGTAGAAGACGCTTCCAGTATGCACTTTTATTTCCAAGTCACTTAACAAGAAAGACAT

AGGATTAGCTGTTTTATTCTCTATTGTTTCTGAAGTTAGTTATTTAAAAAAAAAAAAAAAGGGAAGAAACAGGAGAGA

GAAAAAAAAGAGAGAAGGGCCATATAAAGAAATGGGGAGGGGAGGAAGAAGAAGGGGAGGAGGGAGGGATTTATTG

TACTCATGGGAGGAAACTACAATTTT 
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