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PCR protocol developed by MMRRC at University of California, Davis 

STRAIN NAME: B6;129S5-Stard3nltm1Lex/Mmucd MMRRC: 032605-UCD 
 

Protocol:    

Reagent/Constituent Volume (μL) 

Water       10.775 

10x Buffer         2.5 

MgCl2       (stock concentration is 25mM)        1.7 

Betaine     (stock concentration is 5M)  Optional        6.5 

dNTPs      (stock concentration is 10mM)       0.5 

DMSO     Optional        0.325 

Primer 1.  (stock concentration is 20μM)   0.5 

Primer 2.  (stock concentration is 20μM)   0.5 

Primer 3.  (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. DNA180-23 CTCATGGCCAGGATTGAGTC Estimated Running:Time: 90 min. 

2. DNA180-24 CAAGCCTGTGCACGATGACC Primer Combination Band (bp) Genotype 

3. Neo3a GCAGCGCATCGCCTTCTATC 1 and 2 452 transgenic 

   2 and 3 395 transgenic 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 

 

 

 

 

Genentech ID: UNQ855 Date of Submission:  1-19-05 

Lexicon Contract Name: DNA180A Mutation Type: X  Standard Knock out  

LexVision Name: MEM485N1   Conditional  

Reference accessions:  NM_024270 Is this gene X-linked? No 

 

 

 

 

 
Required Materials:   pKOS clone DNA(s) __pKOS71_________     

     Target Vector  DNA __KOS71TV____________     

   Targeted ES Cell DNA __2A1____________     

 Genomic Map 
 

 

 

 

 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 19+20 15+16 

Restriction Enzyme for Genomic Digest: XbaI EcoRV 

Predicted Wild-type Band (kb): 8.7 kb 14.3 kb 

Predicted Mutant Band (kb): 7.5 kb 12.5 kb 

Probe Size: 615 bp 205 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: DNA180-23 5’ Primer Name: Neo3A 

3’ Primer Name: DNA180-24 3’ Primer Name: DNA180-24 

Predicted Wild-type Band (bp): 452 bp Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 395 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 
DNA180-19  5’ – GGTGAGTGTTCCACGGCTTG 

DNA180-20 5’ – TAGCATGGTTGGCGTTCATT 

DNA180-15 5’ – TCCCTGTGCTGTTGCTCTGTG 

DNA180-16 5’ – CTTCTGCCTCTTGAGGTAACAC 

 

 

 

PCR Genotyping 
DNA180-23 5’ – CTCATGGCCAGGATTGAGTC 

DNA180-24 5’ – CAAGCCTGTGCACGATGACC 

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: 
 

CTCCAGGATGAACCATCTTCCAGAACACATGGAGAACACTCTGACGGGGAGCCAGAGCTCACACGCTTCTCTGCGAGA

CATCCATTCCATCAACCCTGCGCAGCTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATTTCTGA

TGTCAGGAGGACTTTTTGTCTCTTTGTCACCTTTGACCTCTTATTTGTAACGTTACTGTGGATAATAGAGTTAAATGTAA

GTTGGTTTTGCTCATGACTTGCTAAAACTGTTGAAATTTTTTCTCATTATTTTTGACTTATTTAGTGAATATCATCTCTTC

AAATGATAA 

 

Genomic Locus:   (The deleted sequence represents nt7597-7922-in the sequence below.  KOS71 used to generate the TV 

represents nt 3684-13749 in the sequence below.) 

 

TCTTCCATAATGATTCCCCTAGTCTTTAGCGGTAAGATAGAGTCATTACATTTAGGGCTTATGCTTGTTAGTTTTTGTGC

ATGACACAAGATAGAGACATCTAGAAAGAAGGAACCTTATTTGAGAAGATGTCTATATCAGAGTTCTCTGTAGGCAAG

TCTGTGAAACATTTTCTTGGGTAGTGACTGATGTAGGAAGGCCTAGCCCACTGTGGGTAGTGCCGGCCTTTTACGTGGT

TCAGGAAGGTATAAGAAGGTAGCTGAGTATGAATTTGGAGAACAAGGCAGAAGTAAGTAGTGATCCTCCATGGTTTCT

TCTTCAGATCCTGTCTTCAAGTTTATGCTTGAGCTCCTGCCTAGCCCTTCCTTTCTCAATGGTAGATTGTGACCTGGGAAT

TATAAGATGAAAGAAACCCTTTCTTTCCCCAAGTTGCTTTTGATCTTGGTGTTTATCACAATAATAGAAAGTAAATGGA

GGGGCTGGAGAAATGGTTCTGTGGTTAAGAATTCGTGATACATTTCCAAAGGACTTGAGTTCAGTTCCCAGCACTGTCT

CATAGGGTCTCTTATCACCCCACCTGTAACTCCAGCTCCAGGAGGGGATCAGATATGCCAGGGCTCAGTGTGCAACTGC

CCGCATGTGCACATACCCATACATAGATCCACACATATACTTTATAATCTAAGAAAGGAAGCTAAGATTGGACTGAAC

ACCCAGTTGTCTTTATTCTCTTCACATTGACCAATTCTGAGTCTTCTGGATTAATTGCTGTCCTATGCAAGAAGAAGCCT

CGGAGAAGGGTTGAGTGATGAATTAATCTGTGGGCATAGCAATGAGTCCTCAGAAGGCATTTTAGTGCTATGCTCTCCT

AGCAGAATAAAAGCAGGGTCTTTACTAGTGCCCATGACCTATCTAGCCAGAGGTTCCTGACCCTGTTGACAGTGTCAGT

ATAGCCACAGATTTGACAGTGATAACCAATTTAAAAAATGGTCGGTAACTCGTATAATGTGCATGCCACTGTTGCACCA

GAGAACCTATTTTGCCAGGCAGGGCAAGATTGGAGCTTGCAGGATTCACAGCTGGGTGAGATAGATGATTACATTTCTC

TTCCAGTCACCTGCATCTTATCTTCCAGTCACCTGCATCTTATCTTCCAGCATTGTGAAGGCTAGCCAGTATGGATGAAG

CTTCTAGTTGAGTATCTGCTAAATTTTTCTGTGGTCTGTAAATCAAGTATGCTGGTGTCATCACTAAGTCTAACTGCCAA

ACTCTGGCGAGTAAACAACATTGGCAATAGCCTATAATTGGGATTCATTGAGACATCACAAAAAGAGAACACAAACAT

TGGATAACACAAAACGAGGTGTCTTAGGGCTTCTATTACTGTGCAGAGACACCAAACCAAGGCAGCTCTTATAAAGGA

CAACATTTAGTTGGGGCTGGCTTACAGGTTCAGAGGTTCAGTCCAGTATCATCAGGTTGGGAGCATGGCAGCTTCTAGT

AAGGCATGATGCAGGAGGAGCTGAGAGTTCTGCATCTTGTTCTGAAGGCAAACAGGAGAAGACTGTCTTCCATGTAGC

TAGGAGAGTCTTCAAGCCCATCCCCACAGTGACACGGTTCTTCCAACAAGGCCACACCTACTCCAGCAAGGCCACACCT

ATTCCAACAAGGGAGCACCTCCTAATAGTGCCACTCTCTGGACCAAGCATATTCAAACCACAAGAGGTACCCATTCCTC

TGAGACATTGAGAGAAAGGAGTTTTTAGGTGCTGTGTGGAGGTGAAATAATTTGAGTGTACTGTTTAGCACTAGAAGGT

ACCTTTCTAGGAGGAAACTTGGAAATGGCGGATGGTTACTATGGAGACCCTGTTGTTTCAATTATCCTGGAATGATAGT

AGCTTCTGAAAAACAGGAGAAAGAAATGAAAGGTCAGTCATGCTCCAAGTGAGGTCTTGAGAGACCAGTGATGAGGT

GTAGCTGTAACACTGCTCACTTGAGGGCATTCCATGTAACACATTCAAAAGTTTATCAGGCCATTAGTAGTCTTCTGTA

GTTGTTGCTCTTAAAAGTAACATTTTAAAAAACTGTGTCTGGGTGCATGCTTGTGTGTGTGTGTGTGCCTGTGTGTTTGA

GAGAGAGAGAGATTGAGAGAGAGAGAGGATGTGTGTGCCTGTGTGTTTGAGAGAGAGAGATTGAGAGAGAGAGAGAG

AATGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGTGTGCTCACTACGTGATGGCGTGCATGTGGAGGTCGGATGACA

GTTTTGGTGAGTGTTCCACGGCTTGAGCTTGTGCTGGCATGCTTGAGTTTCATAGGGATTGACCCACTGAGCCTCCTCAC

TGACCATTGCCTTTTTACATTTGTTATTCAGCGAGGCCTTTTCATGACTACGTTTGGGCTTTATGCCCCTTTCATTTTGAA

GAGTGTTCCCACTGCTGCACTTGACTGTTTTGCGGACTCTTCGTTCACTGCCTTTTCTGAGGAGCCTAGGAAAGTTGTCT

GCGATTGATTACTTCCTTATAGCTACATGCAGGTTAAACATTTATAGTGGGGAATGTTGTAATTATTATATGTTTATTGC

AACACAATATATGATATCATGTGAACTTGTATGAGCATTGGTCCAGGTGTGTTGTCCCCCAACAGAACTTACTTATGTA

AGAAGTAATACTTTGAGACTATTCCTCATAAATTTAAAATTCTTGTTAGCATCTACTACTGTGTCTTGCCTAAATAATTT

TGGCACTGAGAATTGTAAACTGAGTTTTCTAATTGTCTTCCTCCTACGTGTTTTTCTGACTTCCTGCCTACTCTTAATCTG

CTTTTACAAGGTAGCCATAATCTTAAGACTGTTTTCCAGAATGAACGCCAACCATGCTATCATTAGTCATACTTACATCA

ACGTTCACACTGCTTCAGATAGGACAGTAAATGGTCTTTGAAGGCAACCTGCACAAAAGAGTTTCAGTCGTGACATTTT

GTTTTTCTGCCTTTTCTAAGAAAGCTGTATTTACAAGAATATTGTAAAAGTGTTCACCACAAATTCTAATAGATACATTA

ATAGAAATGCTTTGTTATTTCAATTAGCATATAGAATACTGTATTTTATTATTACATTTCCATACATTGTTGATGTATGG

AAATCATCTCTCTACCCCTTCCTCCAGCCTCTGATGCCCCCTCATGCTTTATATTCTTATTATGCGTATATCCATGATCCA

TCTTAAATTAGTTTCTAAATTTTAGTTGGAAATTCGAGGTTGAAATTCATTTTTTTTTTCAAGTTTATATGGTTGTCTTAG

CACGCTTTTCTGGAGACAAGCTTTATTTCCCCACATCATTGCTTTGGGATCCTCATGGAAAGTCAGCTGCCCAGATGCCT

GTGGACCTGTCTGGGGCCCAGCTCGATCCTAGTATCTGTTCATTTGTCTTTAACCCAGCAGCATTCTGTTTTCATTACTG

AAGCTTTGTGGAAAGCGCCTTCTAATTTTGCTCTCTTTCAAGATTGTCTGTGGCAGTCTCATCTTTGTATTTCTTTTTTAA

ACACACACACACACACACACACACACACACGGAGGTTAAAAGAACTACATCATTTACACCTTCTATTTCTTCCCTACAA

ACCCATATATCCCTTGCTCTTTTTCAAATTCATGATCTTTTTCATTACCTTTTGATATTTAAGTATGTACATATACACACA

TATAAATTTCTAAATACACACACATATTTCTAAATACACAAACACAACCTGTTCAGTCTACATAATGTCTGTTTTCAGGG



   

GTGACCATTTTGTACTGGATAATCAATTGATTTACTCTTCCCTGGGGAAGATGATTTCTCCTGCTCTCAGTATTCTTTAGT

TTCCTGTAGTTCTTTGGGTAGGGTTGAGTTCTCACGGGCTTTCCCCATCCATGCTATCCATATTAGCAAATCCGTTTTTAT

TGTCTGTGTTACCATCAAGGCAGTCATGGTGAGACTTTCTGGCTGTAGCCTCTGACATTCCTAATAGAGCCCGTCTTGCA

GCAGTCTCCCTGGTGCTCTGGCTTTGCAGCCTTCCTGCCCCTCTTTAGCATTGGCCCCTGAGCTTTGGTTTGAGTGTTACT

AGGTTTGTCTCCTGGGACTGGGCTCTGCATTTTGACTGATTGTGGTATTCTGTAATGCCTCCATCTGTTGCAAAGAGACA

TTTCCTTGATGAGACGTGAGTACTGCACATATCTCTGGGAATGAGGACAAGTGTTTAGAATGTAGTTAGAGGTTATGCT

GGTTTAGTGAACTGACTGCTCTGTAAGCAGGGCAGTCTCCCTGTTTGTCCTCATCGGAAGACAAACTGGCATTTTCATA

ACATAATAGATACATAGAAATGTTTTGTTTTTCCATTAGTTTGTAAAACCATGGATTTTATTATTGCATCTCCATAGATT

TTGGTCCTCATCTTCTACCACTTGTTTGGTAGTTTCTGTTTACTGTTTGGGTGTTGTCACGGGGACTGATGTAGTAAAATG

ATCTGGAAGATGCAGACAAGTCCCTGGAAGCACAAAGGGCCTTTTCATTCTCTCTCTCTCCTGACGATGGTGCATGATG

GGTAGGATAACTGCAGGCTCTCCTGCTTCAGGAGCAGGACAACACATGAGCATGTGGGTTCCCCAGGTTGCCCTGCTGA

TATGTCTGTCAAGCACGGGTGTCCTGTCTGACCGACGCCCACTCCAGCAGCATTTGCAGTGCATGCACAGTGCTTGCTTT

CCCTGCATGGCTGGACCTGTATTTTGTAGAACGTTTGTAGAAACTGATGTTTGTCATTTAGCTTGTCCATGGTTTATAGA

CATTACACTGTCACTTCATGTCTCAGCCCAATCTCCCTTGAGAAGAAACCATTAGCACTTCCTGGAACAAAGAGGGCAG

TAAAGCAAATATTTTCAGCTTTGTAGACAATTTCCTTCCTTCCTTCCTTCCTTCCTTCCCTTCCTTCCTTCCTTCCTTCCTT

CCTTCCTTCCTTCCTTCCTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTGTCTTCTTCTTCTTTTTTTTTTTTGCAGA

TGTTCATTGTTGCTGTTACAGTATGAACACATCCACGGTGATACAAATGGCACAGCAGAGTTCTAATAAAACATGCTTT

GGCTGATGTGAACTAAATAGTTACTATAGAGATTTTAAATGTTTATGTGGTCTAGCTTGCCTCTTGTGCTCTGGCCATCT

CTCATGACAAGAGCATGCTGACGGTTTCCCTGGTCTGAGGAGCATGGCAGGCAGAGCAGACCTAACCCCAACACAGTT

TGAAATCAACATGCATGAGGCAGAGTTGCTTACATGTGACTTAGAAGACCCGTGAGCTTCAGAGTAAATGAAACCTGT

TTTAAGTTTATGTGGTTTGTCTGCTCAGCCTAATTATAGCAATAGCTAGAATGCTGTTGACCTAATTGAAAAAAAAATC

ATGTAACAATATTTTTAAATTTTAAAGCATTGGTTTTTGTTCACAGCACACTGAGGTTGCTTCCTTCAGAGATTTTCAAA

ATGGTCTCTGATTTGCTGATTCTGAGGAAACAAGTAACACAAACACTGTGCTAATGTTCCCTAGTTTGGAGGAAAAGAA

AAGAGAGCTGTATAGACTTTTGGCCAGGTCTGTAAAGAATCCTAACAGCAGGATGTGTGGACTTAGTTCCTCCTGTTTT

AAACCTACTGTGCACAAAGTACATTTAAGAACGGAAGAAAAAAGAAAAAAAGAAAACTCACCATCCATCGGTAATCTT

GGCTAGTGTCTGATATGTTTCATGAACATGGTCCTTTAAGGAATTAATTGTATGGTTTTATACACACACACACAAACAC

ACACACGTATATGCTCCACTTAACATCAGAGTTGTAATCCAATTAATATAACATAAGCATTATCCTAAATCATTCTAAA

GGCTTGAAAAGGATACATTTGAATCAGTCATACATGGCTTCCCATGTAACGACTTGTCTAATTGTTCCTTTGGTTAAGTA

GCAGGTTTGCTTTCTAATTGAATTGAGTAATTTTATGATAAACTTTTAAATGAAAATGTTTTTGAAAGGCTACACATATG

TGTACACGTGTATGTAGGTAAGATATTTTAAACAGTCAGCACACTACTGAAACTACCAAGTGAATACAGTTTATCACCA

AGTGAACACAACTTTTTTTTTTTACTCCTTTGGGTCAAAAAATAGAACTTTACCAAGTTCCCTAAACACATTCCTGCTTT

GAGCTTCTAGTCACTATGCCCCTCTCTACCTCTAAGACACATTAGCTAACACATTAAATGGCTGTGGTTTGGTGAGTTTC

CTCTAAATCTCTAAAAGTAGAGTTCCTGTAGCAAGATACCAACTCATGTCATTAAATTGTTTTAAAAATAATATATTACC

CCATCAACAGATATAAATGTATGTAAAGGACTTCAGTTTCTGACTATGGTAAGGTAGCAAGCAGAGCCAAGTTTAAGG

AGAGAAAATGTACTGTGTGAGACCACACTGCCTGGGGGATCTTAGCAAGCTATTTTCATATTGTTTCATTCATCTTAGA

GGTGGGCCTGGTATGGACTCTACCAGTGACGTGACAGTTTAGAAAGGTGAGCATACAAATTTGGCCACAAGTACCACC

CAACAATGTCCACATTAGTGGCTAAAGCAAAACATGTATGTCAGTGGAGCCAGAAGCACAAAAAGTCCTCCCCAGAGG

ACTGGCCCTGGATGGAAAGCTGTAACGCTCAGCACTGCAGCCACCCATCTTTTTCTGTTCAGTGGACTTCCCCATCCGT

GAGGAAGCTGCTCATTTGGATTACTGCTCCTCAGTGTTATTCAAGAGGAAGCATTCCAGGTCTTGGGGAACTCCTATAT

ATGGCCATAACTTCTGGAATTATCAATCTGGTGTTTGCATTGTGCTGGACTTTGGGGGTTTAAATACAACCTTCCTAAGA

AGATGCCCCGAAACATGTTTGTTCAAGAAGAGGTGATGGGGAGTGCTAAATATAGTGATGTCTTTCTTTAGAGCAAACA

CCTCCTCCCTAGGAGCAGCTTTGTAGCTAGTTCATGTGATCTGCTCCTTTCTTTGGGGAGATGTGTGGAATATGGCTGCC

TAGCCCATGGAAATAACAAGACTATGGAGACTTACCTGCTGGTGTAGCCAGGAAGCTGGCTCCTGGTTTCCAAGAATG

CTTTGGTATTGTGCTTAATACCCTAGCTTTACCTTTTCCTACTGTAACTTTGTTTTCTTCATTGATACACTTTTCCAAGCA

GCCACTTAGTAATATTGAGTGCAGTGTTACTATTTTATATATTATATATTATGTTATAAAATATGTATTTATATAATACA

TATTTTAATGTATTCTTTTACTTGCTCTTTGTTTCTGTCAAGCATACATGTCTATGTCACAGCACTGTGGCTCAGTGAGAG

TGGGGGGGCAGCATGTGACAGGCCATCAGCATAGGTGTAACGTGGATACAATTTCTCTTCTGTTCTCTCAGGTTGCTTC

TCACTAGGGATGGTGGAGTTGGATGGAGACTCCTTCAGTCCTCCTCCAGGATGAACCATCTTCCAGAACACATGGAGAA

CACTCTGACGGGGAGCCAGAGCTCACACGCTTCTCTGCGAGACATCCATTCCATCAACCCTGCGCAGCTCATGGCCAGG

ATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATTTCTGATGTCAGGAGGACTTTTTGTCTCTTTGTCACCTTTGACC

TCTTATTTGTAACGTTACTGTGGATAATAGAGTTAAATGTAAGTTGGTTTTGCTCATGACTTGCTAAAACTGTTGAAATT

TTTTCTCATTATTTTTGACTTATTTAGTGAATATCATCTCTTCAAATGATAACAGTGTTACCTGTCTCCATCTGATTTAGT

CTTCTCTTACTGTTAGTGTTAGTATGTGAAACACATTGTGTAAACTTAAAATTTACTTCTTCTGGGATTTTGAAATTTGA

ATTCCCGGTGCTTAGCTTAATAATACAGAGTTGAACATATACAGCTTGTTGAACAAATTCAGCTCTCTCTATTTCATAAA

ACTTCCTAGGACATAGTTCTGGTCATCGTGCACAGGCTTGGTTATGTATGTCTCAAATACATTCAGGAAAACCTGCCTTA

AAAATCAAAACCAATTATTTTCTGTTTTTTTTTTTTTTTTTTTTTTTATGTTTACCAGCTATTTTTGTTAAAAACAACAACA

AAACAGTTGGTGCTGGAGAGGTTAGGAGTATTGGCTGCTCTTCCAGAGGACCCCGGTTCTAGTTTAAGCACCAAAATGA

TAGCTCACAACCATCTCTAACTCCAGTTCCAGGGGATCTGATGCCTTCTTCTGGCCTCTGAGAACACCAGGCACACACG

GTGCATAGACATACATGCAGGGAAAACACCCATTCATTTAAGATAATTTTTAATATTAAAATATATGTGTAAAGTGCTT



   

CTGAAACATGCTTGCTATATCTGCTTTTTAATTCCCTTGTGTAAGAGTTTGCAAAAGAGATTATTTCTTCATATTTTATTG

AACAGATCCTAGAATAATTTGGGGAACTTTGCAGTTATGTTGCCCTATAATTATCTATAATAGTACTATCAAATAGAAG

TATAATACAAAGTTTAACATATATTATTTTAAATTCTCTATATGTACACTAACAAAATTAAAATAACCTGATGGAATTTT

ATTGTAATAATGAGTTCGGTTAACCCTGGTATGTGTTGTTTCTCAAAGCCTTGGGTCTGGTTGCTTGTGTTCCCCACCAC

CTAGCCTGAGCCCTTCTAGAAGACTCCTCTATGCAAGCACTTCACCCTTACTTGTCCATGGTTGCTTTCATTCCACAGTT

GCTCTGGCCTCCACTTTCAGACTGGAACAGGCTCCTGTCTGTATTAAGACAATAGTGTTCTCTCTGCATAAAATTATTAA

TTTCCTGGATCCTCTTGGATTTTGGGATTTTATCATGCTGCTATCAGTTTAAATGGCACCATTATTCTGTCACCCTGTCTT

GTATCTGTGTGTTGTGATTCACTGTTGTTGGTGTTACCTTTTTACACATTGACAAGCACCTGAAGATAGACATTGTTTTA

TTGAAGTAATTCCCGTATTGGAACAATGCCCAACCCTCAGTAGGTTCCCAGCACGTACTTGTGGGTGGATGAAGATCTT

CGTGGCAATGGTGAACAACTTGATTAAGCTAGAGGCAGGTTGGTAGCAAGAATACAAAGTCAGAAGCTGGTGAAGAA

ATGCTGCTCCAAGTGCCTGACTAGAAGAAAGAGCTCATCTGAGAGGCACGTTCAGGAGACAGGGCAGACTTGTGTCTA

CGCAGTATTTAAGACTTATCTGTTGATGGAACCTAGAAAAGTATAGGCACACACTCCCCCTTACCTGAGGTGCTTGGCC

TTTGAGGGTATCAGAATATTTTCATAGCAAGTTATCTTAGAAATGAAACCCAATTAGTGACATTTATTTATTCATAGTTT

ATTCATAGTCTGATGGCCAGTTTACACTCTTTAGTGGACTTGAAGTTGAACTGAGTCCCTTCCTATGAGGCCAAGTGTGA

AAGTTCCCATTTGTAGTGATGTGTGTACTTAGAAAGCCTCGGGCTTTTGAAGCAGTTCAGGTTTCATATGCCTGCATATG

GGACGTGTTAGTCTGATCTAGAAAGATGATAGGGAAGAGATCTTGTTTGCACTGTAGTTAGTCTCTTTGAGACCCCCTG

AACTACAGATTGTGAAACAAGGATTTAAATTACAAGTTTGGGTTGCAGACATAAACTATAAGGACTCTGCTTATAGGCA

ACAGAGTCAAGTTACAGTGCACACAATAGCAAGGGAAGCATTTTCCCAGTGGCCAGTGAGCACCCATGAAACAGAAGT

AGAGGGAGCTGTCTGCTAGAGAACCTGGGCTGAGGCCACCAGTAGTAATCATTCTTTTACTGTTTGGGCAGCAGCTTTC

TGTAGTTTGCAGAGACACAGCATAAGGTTAGGTGGCTACTTGCACATGACTTCTCTTCTGCACTTCATTCGTACAGATCA

ATAGCCAAGCACGTCTATAGCTGATCCATACTCACCACTCAGACCCCTAAACTCCTCAAGAGTTGTAAGGCAGAGAGT

AGTAGTCATACTTTGCCTTCCTTTCTCTGGCACATGCGCATCAGTGAAGTAGCTAAGACCTCCCGTTCTGTGTGACCGTT

TCTATGCCAAGTTGAACAGCTGTGGAACAATTCCTCATTAATTCCCCCTCTTACCCAGTTACCTGGTAAATTCTATCTGC

CTGTCTGTTAGGACTGCGTTTGTAATGAGAAACTTGAATTGACCAGGCTGAGCCATAGCCTAGGGCTGTAAAGAGACTG

CCTGGACTCCATGATTGGCCTAATATATGAGCCCTACTTGATTTTCTTTTTTAATTTCTCTGCCTAGTTTAATCTGTAGAA

TCCTGAACTTGATCATTTCAGTTTAATTTTGGTAATATGAAAGGACAAGCAAAAAATTTATCCTGTTGAATTTTATTGCC

CTCATTTGCTGTACTTGTGTTATATACTCTTGTAGGCCAAATTTATTCCTATTTCTTAAACCAAATAATGCATTTATATCT

ATTAGAGTGTCAAAATTTTAAATGTCAAGAGCAAATTAAAACAAAACTAGCCACAGAAAATGTTGGCACACATGTCTT

TTGTCATAATGGGCCTTGGGAATGAGTGCTGTGAGGTCAGGGTTCCCTGGTCCTTCCAAGAACTATGGAGACAGACTCA

ACTGGGAAGAGGTCGTTATTTCATATTTGAGCATTTGTGAGTTCCAAGGAGGTATGCAGGGAAGCATATAGTCTCTCTC

TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCGTGTGTGTGTGTGTGTGTGTGTGTGTAAGTATATATATGGTA

TATATTAGTGTTTCATTCTCACTTCTCATTCTGCTGTTTGTTCTCCAGGTGAACGGAGGCATCGAGAACACCCTGAAGAA

GGAAGTGATTCACTATGACTACTACTCCTCTTACTTTGATATATTTGTAAGTATTTTTATATCCTGATTCGGATGTAGTG

AGATGGAAACCAAGAGGCAAGGTCCCTTGAAATAGGCCATAAACGCAGTGCCACTTTTCCTTCCTTTGAGCAATGAGC

ATGTTTGTTTTCCCTGAATTTCCTGCCAACTCAGTGAAGAAACTGATGGGCAAGAAAGGGAAAGAAAGGTGAATGAGA

CCAGGAGCCCTCCTCAGGAGCGCTCAGCGGCTCCAGAGCTGCAGTAGAACTCACTGACAGGTCCTGGTCCCTGGAGGG

AGTGCTGGTCTGTCTTTGGGTTTTTGTTTGTTTGTTTGTTTTGTTTTTCCCCCTGTTTGTATCAATAGTAGGGACTTGATTT

GAAACCTAGGGCTGCACTTCTGCACGTTGCACATGACAGTCTGGGATCTGATGACAGATTGAAGCTGCTTTACTTTTTA

CATATTGTATATAACTTTCCTTACTCTTTTTTCCCCCTCAGCTTTTGGCAGTTTTTCGATTCAAAGTGCTGATACTTGGGT

ATGCTGTATGCAGATTGCGCCATTGGTGGGCAATAGCGGTGAGTGCACATCACAGTGGGTCATCTCCCAGCAGGCTGGT

GGCCCGGGAGCTCACAGCAGGCCCTGCTGGGAGGTGACAGGATTTGGAGGATCAGGTTTCACCAGCCTTTCCTAAAGT

CTTCCCTCCCTTTAGTAATTTACCTGTGATCTTTCTGCAGTGAGAACAGTTAACTCCGTTACTGGCATGGTCTGTAAGGG

GGGCGGGGTCTAGGGGGCCAGGAGTAAACCCTGGTCTCCTCCCGAGAGTGGAGGGCAGTGCCTCCGACTGAGATTTGT

GGGAAATGCCTTGCTTTGTGAGTTTGTTGTCACATGATGTTCTAGTCTCTGTTTTGGTGATAGCCCCTCCCCCTGCCCTCA

GTCCCCTCCTGATAGTCTCTGTTGGCTGCTTTTCTATTGAAGTGATTTTAGCATCTTGAGAGTGGAAGAGTTTATTTGCTC

ACAGTTTGAGATATAGTCTAGTACAGTGGGGAGGGGAACTGTGGAGAATGAGGCAGCTGGTCACATGGTGTCCACAGT

CAGGAAGCAGAGATGAACTCTGGCGCCCAATGTACCTCATTTGTGCCCAGTTCTAGACCCCAGCCCATGGGATGCTGTT

GCCAGCATCCGGGGTGGGCCTTCTGACCTCCATTGAGGTTTTCTCTGGAAACCTCCTCACACACATGTTCAGGCTCATC

AGCTAAGCGGTTGTAAGCCCCCATGTCCACAGCCCTGCTAACCAACTGTCAAAGACAGAAGAGCCATTGCTGCGCTCCT

CCTTTTGTTCCTCTGCTCTCTCCAGATGAGCGGACACCTCCCCACCCCTGCCTAAGCCTTTTCCTGTGTCTAGCAGAGAC

TGCACCGAGTCTGTTCATTTTCCGTACATATTAAGAAAGTGAATGTTGGAGACAGTTGGCTGCCTGCATCATTTTTGCCA

CGTCTTTGAATGTCCTGGGTGTTGTTCATCCCTTCCTACAAACCTAGTGATTGAGATGGAGGATAGGTGCAGAGCCCTG

GTGCTCCTTATACCAGAGGGAGCTCAGGGCTAAGTTGAAATCCAGCAGTAGCATTCTCTGGTTGGGCTGGTGCAGATGC

GAGCAGTGCTGCCTGAGACAGTCATCAAGGTTGACCGCGTGTGTTGGACCTCTTGTCATTGTGAGTCTTGGTTCAAGGA

TGTAGCTGCCACCGCAGCAGGCCTCATCCCTGTCTCTTGTTGACCTCCTCACCCCTCTCTGCTTTTCCATCACATGCTGC

ATTTGGGGCATTCTATTCCAGAGTCTCCACGCAGACTCCTGTTTGTCCGACTCTCCATCTTGGTATCTGTTACGGAAGAG

ATTCACACAGATGTGTGCGCTGAGTCACAGTAAAGCACCTCCTTTCATTTTCAGATAGAATTCACTTTACTTACATCAGT

ACTGTGTCACATCTCAGTCTGCAGAAGGAAAGTGTTATGTAGCAGATCCAAGTTTCTGTTGCAAATTATTTACGTTATTT

GCAGGAAGGGAAATCAGCTAAGTCACCTAGGAGCAACTGATGTCAGTCTCTAAAGTCAATTATTGTCTGGTAGTAAAA



   

TGTTTTCTCTTAGCATGAGTGTGTATATCTGATTACTCCTGCTAAGCATGTGTTCGGTGTGTTCCTGGCCTCTGTCCTGCG

GGTGACTTTAGTCATTTCTGCCGTTCATTCTTAGGCTTTCCCATGCTCAAGCGTCAGTTGGAGAAGTGGGTCATAGGGCT

CAGCGTGCAGTGAGAGCTCTGGCTTTCACAGCCCTGGGAGACAGAGCCCCATCTGCATGTCACTTGTCCTTTCTTACAT

GTATTAGAGTTGTGCCTTGGGCTAGAGAGAAGTTTCCCAACACATTAGCCTTCTACAGCTTAGGGGGAGGAGTGTTGTA

TATAGCCACTTAGGTTATATGCCTCAGAAACCCCATTTTGCCTGGAATGGTATGCAGGAAAGCACAAATACTATGGAAA

GTAGCAGGCTGGGCACTGTCTGCTCTTGGCCCAGCTTTCTTGATGTGGGGGTCACTCACAGTGCTGAGTGCCCTGTTTGA

GGAGTGTTATATTATGTGTCTTGCAGTTAACAACAGCAGTGACCAGTGCCTTTCTATTAGCAAAAGTGATCCTCTCAAA

GGTATGTGTGACTCTCCTCCCTGTGCTGTTGCTCTGTGCCCCGAGGAAGTCCTCCTTCCCTACCGTGTGAGCTGAGTACT

GGCTGCTTTTCCTCAACACCTCCTGTTCTCTAGCTTTTCTCTCAAGGGGCATTTGGCTATGTGTTGCCCATCATTTCATTC

ATCCTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCTCAAGAGGCAGAAGAAGAAAACAGTAAGTTGT

CTTTTGGCACATTCAGCCTGCCAGGTTTGCACATATCACACTGTTGGGAACTGATGTGGCTTTTTGCTGTGAGAGAAGTT

TCAGGGACCAAACTGAGGCAGGTGGGCACATGTTCTTCAGTGGCTGTGTCAGAGTTGAGGGTGAAGTGGGTGGACATG

TGAGTGCATAGGGACTCGAGTGGCTCCTCGTTCTGGCTGGGCCATGTGTCCCTTAGAAGGTATGGCCATTGGTTAGACG

GACATTCGTAACGTAAAGAAAAGTGGTCTCTGCTTCCTTCTCCCTGGGCGGTTTGACCGTCTCGCATTGTAATTCCCAGG

TCTGTAAGCATTCGTCTAGACCAGAACTGTGTATTTTCAGGCCAGAGAATATGGAGCCAACACTAAGTGAATGGAAGA

AGCTGCTTTAAAGCAGTCAGCAGCTCTGCAGACACATCTGCCAATTCGCTGTACAGATAGCAGGCTCAAGATGGGTCAC

AAATAGAGCAGTTAAGTGCCTGGCACTGGGACTCTGATGGTCCAGAGGAGAGCTCAGTGGCCGGCTCAGCAGTCTGTT

GTCCTCCCTTGAATGATCTGACAGAGCTATGACATAACCTCATGGGTATGTAGTGTGCTCCGACGTTAGGGAGAAGGGC

CAAATGGTCCATCGGGAGCCATGAAGTTGGTTACTGGCCTGGGGTTCTTCTCTGTAGGAGACCTTTAGTGGAGATACAA

TGCCACCCTCCTTCTAGGAGGGAAAGGCATCCTAACTCGGTTTAGAAGGGCATGCTGCTTTAGACACGCCCCTGCTGGA

GCTTTTCCCAGCATCTGGCTCAATTTGCCCCAACAAGAAGAAAAAAATCTTGTGTTTTATAGAAAATTAAGCATAATTA

TAGCTCTAAAAGCAACAGGACCAAGGATCACTCTACATGAAGTTTGATTTGAAGAAGTTTTTTAACAGAGAAGGCAAA

CCAAACAAAAGAACTGTAATTCAAGAGTGAATTTACAGAGCACACTAAACGGTGATCCTAGATGCTTCTGCCCTTGTGT

CCTTCCTTCAAGCTGAGAAGCGGCCTGTCACGTTACTGTAGGGAGGCCACTTTTTATTGTAATAAACTCCACACTCTGCA

GTGTTCACTTGACTGAGGTTGGAGTAGTTATGCGATTAAACCAGGTTCACAATATCTAATAAAGGTGAGCAGAAAGGCT

GGAGACGTGGCTCAGTGAGTAAGAGGACCTGCTGCCAAGGCTGACAGCCTAAATGCTGTTCCCAGAACCCACATGGTG

GAAAGAGAGCCAACTCTCACTGTTGTCTTCTGATTATACACCGTGACACATGCTTACCCCAGATACGCATGTATACACA

AATACATAAACATTACTTTTTTTAAAAAGAAGGCAAAGGCAAAGCCACCTAGAATCAGAAAAAAAACCAAAACATATT

TTCTTCCCAACATTCTACCATATGTAGATCCTAACTATAATATATACATTACATATAATGTGTGTGTGTGTGTGTGTGCA

CTCGTGCATGCTTGTGCATGTGTGTAGAAACACGTACCTGTGGGTACAGTGTCACGTGTAGAAAGGAGAACAGGAAAG

GCAGTATTAGGTACAGGACACAGGACTCATGAGAGGATATGGAGCTAATTGCTTTTCTAGTTTTAACTGTTTTTTTTTTT

TCCTTTCTTTGTGGTAGATAAGCATATACGATTATAATTGATAATGACAGTATAAAACTCTAAGTGGACCCCATGGCTTC

AGAATGGTTATGCTAACTGTATAGATGTTCATGGAGAGGTACAGCGTTCAGGGCTGGGCGGGTGCTTGCTCTGTGGCTA

TGCTCATTTAGTTGTGTGGTAGTTTTATTTGTGAAGGTTTTGTTTGTTTGTTTTTTAACACTAAACTAATTTTTATGTCAA

AGAATGAGTCCATATTTTATGAAATGTAAAGCATCATTTGCCTTCATTGTAGTGGCACGAAGGAAACTTACCTGTTTTCT

GTGTGTGGCCAGGGACTTGCTACCACAGTTCCTAACACTGACACTGATTTTAGCAAAGCAGCCTTAAGGACAGAAGGT

GTTCGTCCTTGTATGAGTTTCTGTCATTTATCTTGTTTGGTTTTGAAGTTGGTGTTGATGTTTGTAGAGAAGTGAGACTCG

TCAGGAGAGTGATCTGAACACTGAGCCCAGGCGTAATTGGAAAGGATTATTTAAACTATTTGTTTTCTGTCTTTCTTTAA

TCTTCACAAGGTTGGTGTGTCGTTTAATTAATGAAATCTTTATTTGATGGTTGAAAGATTCTCAAAGTACCTTGTTTTTCT

GACAGTTTATTTGCTGTATTGAAATGCGATTTTTATGACAGTTAGTCTTGCTGGGCAGCTGCCAGGACAGTGATGTGGA

TCTTACCATCTGGTTCTTCTCTCCAGGACTCCTGCTCGTTCAGGATGCGTCCGAGAGGGCGGCTCTCATCCCTGCAGGGC

TCTCTGATGGTCAGTTTTACTCCCCTCCTGAGTCTGAAGCAGGTAAGCCATCGCTGACTGTTCGTGTCTTGGTCCATTTT

GAAGCCCCCTCCATTTTTCTGTCTCATATCCTGTCTATTTCCCAGTCTGTTTAGCAGGCCCTGACCATGCCATGATGTAA

AACTAAGTAAGGGAGTCTCCCAGGAGACCAGTGGTGACAGATGGCAGGAGCAATGGGCCTGACCAAAACATACAAGG

GCTGGACTATGCATTCCCAAAGGTGTGCAGAGAGCCAGTTCTATGGGAAAGCGTGGCAACAGCAGTAACCTTTGGGAA

AAATACAAACAGAACTATACTGAGGAACCACTGTACCATGTTAACATATGAATTACTTGTTAAAATCCCTTGTACATGG

AAGAGGTCAAACCCACATGTACAGCAGTTGAGAGGGCAACATGGTGCAGCTTCTGTAGAAAACAGCTTGGTATTCCCA

ACAAAATTCAGTGTAGAATTATGATATCACTCAAGCCTTGGCTGTCTGGCTGTCTATCCAAGAGAAAAGAAAACAAACT

TGAGACACAGTGAGCCCCTGAAATCCTAGCAGCATTGTGTACGGTAGCTATCAACAGGTGACAGAGTGTGACACATGC

ACCCAGGGGAACATATTAGAGCCTTAAAAAGGAGCTAGATCTTGACCCATGACCATCTGTGAACCTTGGACAGAATGC

GGGAGATAAAAAAAGACCCATGTAAAAAGTAACCATTGCAGGACTTTGTGTGAGGTCAGATCCCAAGAGTCAGTAGAA

GAGTGGGGGTGTGTAGATGTTAATGTTTTCACAATAATGTGGACCTTAGAGCCTCTGCATGGAACACTTCAAAGTGGTT

AAATGTTATAGTGGGTGAGGAAGAAAAAGATGTCTAAAATACTTGATTTTATTTGCATTTATTTTCATACAGTATATCA

AATATTTTAAGTTGTTTGGACTTTACAGGTACCAGGCAAGTAAGGGGGCACTGGGGCTCATTCACATCTTAAAACCACT

CTGAGCTTTTTGTACCAAGAGAGAAACAAAGTCAGGCACAGAGCAGAAGTACACTAGCATCACACAGTAAGTGCTGGT

TCTCGGGCACACTGCTGGCTCCAGTGTGAGAGTCTGCTCACAGCTGCTGCTTACAGCTTCCTGTGTCTGTGGAAGTACC

AGAGTGGCCGGGTCAGCTCTCTGCCCAACACCTTCAGTGACATGGCCCAGGTCACCTCTGTTGGCCTTCCTCCCTCGCT

GTCCCACCTCTTACCCTGTCTTCTTTTCCCTTCTTAGTCTCCAGAAAACCTGGGCTCCAAGGCCCTCAAGCCATTGTGCA

TTTTATTGCTTCTGTTCTGAACATTGTAGCTCTAGCTAAAGCTCCAAGAGCCTCCATCCAGTCTTCTCCACAGCCACCCT



   

CCTGCTGTCTTGGTTAGGGTACTCCTAGACTTCTAGGTCCTGTTCTGCAGCCCTGTCATCCTGCCCCATATGTAGCAGTT

ATTTGGTCTGTTTCTACCTCTGGGATGTAAGGTGAATTAGAGGCTACATTGTAGTCCCAGCATTAGATAGAGGAAAGGG

CTGTGAAGGTGCAGCCCTGTGCAGTGAGTGGTCTTGCACTGGAGGAACTTAAGGCTGCTTACATTGTGGATTGTTGATG

TGGGGTCCAGAACAGCACGACATGGACAATCCCACGTACATGTTAGTGTCGGTCTGAAACCTATAAAAAGTACAGTTT

GAAGTGAAGCGCTTTGCTACTTAACATCGTGTGACTATTTGATTCAGATATTTTATGTCATAGGGCTCGTTTCAAAAAAT

GGAACTTATAGTCTAATTCAAAATGTAACTGTTAGCTTATACAATTTCTCATTATCAATTTGTCTTCTTAACAAGGAGCT

CANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNGGATTCTCAAAGAGCTTGCTTTCCTGTGTTACATTTGTGTTACCTGAATG

TTCAATTTGGAAAAAAATGAAACTATTACAGAAGGTAATGTGCTTAAAACTGGCAAGCCATTTTCTCACACAGACTCTC

ATAATGCTGAGAGGGAGGGAGCAATGCTGCCTGCCTGCAGAGACTGGTGCTGTCAGAAGACTGGGGGCTGCCTTGCTT

GCCTTGTGACCCGGCACCCAAACTAATGCCTGACTCATGGTAGATTTCTGTCTGCGGGAACGGTGGGTTAAGTAGAGAA

GGAGATTCTAGGACGTGAACCTAGAAATGTTATCTTCTTCTCATAGGAAGGAACAGCTCGGCATTTAGAATGGGAATAC

AGAAATCATCACAGCCCAGTGGAGGTGCGGCTGGAACTAGAGCCCGCTTTGTTCCCAAAGCTTCCAGTTGCAGAGAAG

GAAGGCCTGGGCTACCCATGTGGCTGCAGTGACGATGCTGACTGAGCAGAAATGAACTAAGTGGCATGCTTAGGTGGG

GCAGTTCTTTACCCCCACTGGGAGTCTGGTTTGAAATGCAGGCTAGTTTGGGACTGAAGATGTGTAGTATTGAGTGCAG

CACTTGTCTGGCCTCGGTTTGATCCCGGGCCAGTGGACAGGTGGATGAATAGATGAGTACCTCAAACTGTATAATACTA

ACTTATTGTGGGCAAGTCAAAATAAAGGTGCTAAGATTCCAAGAGCTGTCATGCCCCTGCTTTGCCTCATTCCTTCATCC

CTCAGAAGGGTTCTCAATTAGGTGGTCACCCTTTGTGTAGAGAATATTTAAAGCATTAAAAACCCATTCCCGGGGTTAT

TAATTAATGTATGTTTTAAGCTCTATGAAAGTATATAAATTTACATACTACAAATAAATACATCTATTGTGAATGATAGT

TAAATGAACTAGTTTTACCCCATCA 

 

Selection Cassette: 

 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCC

CCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGT

CTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA

TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGC

TTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGG

CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGA

AAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATC

TGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGG

GACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC

TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG

CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGC

GGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGT

TACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGG

GTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA

CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG

AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGAT

CAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCC

ATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA

CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT

ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAA

ATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTC

GGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTC

ACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACA

ACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT

GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGC

GATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGA

ATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAA

GGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCG

GCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC

ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTT

CGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTT

GGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG

AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCG

TCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGA

TGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCAC

AGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGC



   

GGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATC

GAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC

TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG

ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAG

ATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAA

AACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGC

GCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA

TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA

GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACA

TCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA

ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGC

CGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTA

AGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATG

GGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGC

CGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCT

TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC

AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTT

TTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGT

CTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACG

CGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTC

TCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC

CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG

GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG

GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA

TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA

GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC

CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC

GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC

ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG

CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG

AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC 

 

Targeted Locus: 

 
GATCTTTTTCATTACCTTTTGATATTTAAGTATGTACATATACACACATATAAATTTCTAAATACACACACATATTTCTA

AATACACAAACACAACCTGTTCAGTCTACATAATGTCTGTTTTCAGGGGTGACCATTTTGTACTGGATAATCAATTGATT

TACTCTTCCCTGGGGAAGATGATTTCTCCTGCTCTCAGTATTCTTTAGTTTCCTGTAGTTCTTTGGGTAGGGTTGAGTTCT

CACGGGCTTTCCCCATCCATGCTATCCATATTAGCAAATCCGTTTTTATTGTCTGTGTTACCATCAAGGCAGTCATGGTG

AGACTTTCTGGCTGTAGCCTCTGACATTCCTAATAGAGCCCGTCTTGCAGCAGTCTCCCTGGTGCTCTGGCTTTGCAGCC

TTCCTGCCCCTCTTTAGCATTGGCCCCTGAGCTTTGGTTTGAGTGTTACTAGGTTTGTCTCCTGGGACTGGGCTCTGCATT

TTGACTGATTGTGGTATTCTGTAATGCCTCCATCTGTTGCAAAGAGACATTTCCTTGATGAGACGTGAGTACTGCACATA

TCTCTGGGAATGAGGACAAGTGTTTAGAATGTAGTTAGAGGTTATGCTGGTTTAGTGAACTGACTGCTCTGTAAGCAGG

GCAGTCTCCCTGTTTGTCCTCATCGGAAGACAAACTGGCATTTTCATAACATAATAGATACATAGAAATGTTTTGTTTTT

CCATTAGTTTGTAAAACCATGGATTTTATTATTGCATCTCCATAGATTTTGGTCCTCATCTTCTACCACTTGTTTGGTAGT

TTCTGTTTACTGTTTGGGTGTTGTCACGGGGACTGATGTAGTAAAATGATCTGGAAGATGCAGACAAGTCCCTGGAAGC

ACAAAGGGCCTTTTCATTCTCTCTCTCTCCTGACGATGGTGCATGATGGGTAGGATAACTGCAGGCTCTCCTGCTTCAGG

AGCAGGACAACACATGAGCATGTGGGTTCCCCAGGTTGCCCTGCTGATATGTCTGTCAAGCACGGGTGTCCTGTCTGAC

CGACGCCCACTCCAGCAGCATTTGCAGTGCATGCACAGTGCTTGCTTTCCCTGCATGGCTGGACCTGTATTTTGTAGAAC

GTTTGTAGAAACTGATGTTTGTCATTTAGCTTGTCCATGGTTTATAGACATTACACTGTCACTTCATGTCTCAGCCCAAT

CTCCCTTGAGAAGAAACCATTAGCACTTCCTGGAACAAAGAGGGCAGTAAAGCAAATATTTTCAGCTTTGTAGACAATT

TCCTTCCTTCCTTCCTTCCTTCCTTCCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCTTTCTTTCTTTCT

TTCTTTCTTTCTTTCTTTCTTTGTCTTCTTCTTCTTTTTTTTTTTTGCAGATGTTCATTGTTGCTGTTACAGTATGAACACAT

CCACGGTGATACAAATGGCACAGCAGAGTTCTAATAAAACATGCTTTGGCTGATGTGAACTAAATAGTTACTATAGAG

ATTTTAAATGTTTATGTGGTCTAGCTTGCCTCTTGTGCTCTGGCCATCTCTCATGACAAGAGCATGCTGACGGTTTCCCT

GGTCTGAGGAGCATGGCAGGCAGAGCAGACCTAACCCCAACACAGTTTGAAATCAACATGCATGAGGCAGAGTTGCTT

ACATGTGACTTAGAAGACCCGTGAGCTTCAGAGTAAATGAAACCTGTTTTAAGTTTATGTGGTTTGTCTGCTCAGCCTA

ATTATAGCAATAGCTAGAATGCTGTTGACCTAATTGAAAAAAAAATCATGTAACAATATTTTTAAATTTTAAAGCATTG

GTTTTTGTTCACAGCACACTGAGGTTGCTTCCTTCAGAGATTTTCAAAATGGTCTCTGATTTGCTGATTCTGAGGAAACA

AGTAACACAAACACTGTGCTAATGTTCCCTAGTTTGGAGGAAAAGAAAAGAGAGCTGTATAGACTTTTGGCCAGGTCT



   

GTAAAGAATCCTAACAGCAGGATGTGTGGACTTAGTTCCTCCTGTTTTAAACCTACTGTGCACAAAGTACATTTAAGAA

CGGAAGAAAAAAGAAAAAAAGAAAACTCACCATCCATCGGTAATCTTGGCTAGTGTCTGATATGTTTCATGAACATGG

TCCTTTAAGGAATTAATTGTATGGTTTTATACACACACACACAAACACACACACGTATATGCTCCACTTAACATCAGAG

TTGTAATCCAATTAATATAACATAAGCATTATCCTAAATCATTCTAAAGGCTTGAAAAGGATACATTTGAATCAGTCAT

ACATGGCTTCCCATGTAACGACTTGTCTAATTGTTCCTTTGGTTAAGTAGCAGGTTTGCTTTCTAATTGAATTGAGTAAT

TTTATGATAAACTTTTAAATGAAAATGTTTTTGAAAGGCTACACATATGTGTACACGTGTATGTAGGTAAGATATTTTAA

ACAGTCAGCACACTACTGAAACTACCAAGTGAATACAGTTTATCACCAAGTGAACACAACTTTTTTTTTTTACTCCTTTG

GGTCAAAAAATAGAACTTTACCAAGTTCCCTAAACACATTCCTGCTTTGAGCTTCTAGTCACTATGCCCCTCTCTACCTC

TAAGACACATTAGCTAACACATTAAATGGCTGTGGTTTGGTGAGTTTCCTCTAAATCTCTAAAAGTAGAGTTCCTGTAG

CAAGATACCAACTCATGTCATTAAATTGTTTTAAAAATAATATATTACCCCATCAACAGATATAAATGTATGTAAAGGA

CTTCAGTTTCTGACTATGGTAAGGTAGCAAGCAGAGCCAAGTTTAAGGAGAGAAAATGTACTGTGTGAGACCACACTG

CCTGGGGGATCTTAGCAAGCTATTTTCATATTGTTTCATTCATCTTAGAGGTGGGCCTGGTATGGACTCTACCAGTGACG

TGACAGTTTAGAAAGGTGAGCATACAAATTTGGCCACAAGTACCACCCAACAATGTCCACATTAGTGGCTAAAGCAAA

ACATGTATGTCAGTGGAGCCAGAAGCACAAAAAGTCCTCCCCAGAGGACTGGCCCTGGATGGAAAGCTGTAACGCTCA

GCACTGCAGCCACCCATCTTTTTCTGTTCAGTGGACTTCCCCATCCGTGAGGAAGCTGCTCATTTGGATTACTGCTCCTC

AGTGTTATTCAAGAGGAAGCATTCCAGGTCTTGGGGAACTCCTATATATGGCCATAACTTCTGGAATTATCAATCTGGT

GTTTGCATTGTGCTGGACTTTGGGGGTTTAAATACAACCTTCCTAAGAAGATGCCCCGAAACATGTTTGTTCAAGAAGA

GGTGATGGGGAGTGCTAAATATAGTGATGTCTTTCTTTAGAGCAAACACCTCCTCCCTAGGAGCAGCTTTGTAGCTAGT

TCATGTGATCTGCTCCTTTCTTTGGGGAGATGTGTGGAATATGGCTGCCTAGCCCATGGAAATAACAAGACTATGGAGA

CTTACCTGCTGGTGTAGCCAGGAAGCTGGCTCCTGGTTTCCAAGAATGCTTTGGTATTGTGCTTAATACCCTAGCTTTAC

CTTTTCCTACTGTAACTTTGTTTTCTTCATTGATACACTTTTCCAAGCAGCCACTTAGTAATATTGAGTGCAGTGTTACTA

TTTTATATATTATATATTATGTTATAAAATATGTATTTATATAATACATATTTTAATGTATTCTTTTACTTGCTCTTTGTTT

CTGTCAAGCATACATGTCTATGTCACAGCACTGTGGCTCAGTGAGAGTGGGGGGGCAGCATGTGACAGGCCATCAGCA

TAGGTGTAACGTGGATACAATTTCTCTTCTGTTCTCTCAGGTTGCTTCTCACTAGGGATGGTGGAGTTGGATGGAGACTC

CTTCAGTCCTCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTC

TAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAA

TAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGG

CCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAG

GAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCT

GGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTT

GTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAG

GTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTC

TAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCC

GTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCA

GCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTG

CCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCC

CTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTT

GTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGC

GAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCG

TTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGT

GACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGA

CTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCA

GATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCAC

CGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAAC

CCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATT

GAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTG

CTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGAT

ATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGT

GCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCG

ATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGA

TCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCC

TTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGT

GGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCC

GCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAG

TATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGT

GGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCG

CACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGA

AGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCT

GGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGA



   

GAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAG

CGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACC

ACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGA

TGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTG

GCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAG

CAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGG

GAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTG

GCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTC

GGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACA

TGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTG

GCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCA

CGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGT

ATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAG

GCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTAT

TCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCA

AAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACA

AACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAG

GCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTT

CCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCA

ATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCA

GGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATT

GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA

ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCG

GTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGC

TCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCT

TGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTC

GACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGAC

GAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTC

GTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGC

TGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTG

ACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCT

GAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGC

GCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCAGTGTTACCTGTCTCCATCTGATTTAGTCTTC

TCTTACTGTTAGTGTTAGTATGTGAAACACATTGTGTAAACTTAAAATTTACTTCTTCTGGGATTTTGAAATTTGAATTC

CCGGTGCTTAGCTTAATAATACAGAGTTGAACATATACAGCTTGTTGAACAAATTCAGCTCTCTCTATTTCATAAAACTT

CCTAGGACATAGTTCTGGTCATCGTGCACAGGCTTGGTTATGTATGTCTCAAATACATTCAGGAAAACCTGCCTTAAAA

ATCAAAACCAATTATTTTCTGTTTTTTTTTTTTTTTTTTTTATGTTTACCAGCTATTTTTGTTAAAAACAACAACAAAACA

GTTGGTGCTGGAGAGGTTAGGAGTATTGGCTGCTCTTCCAGAGGACCCCGGTTCTAGTTTAAGCACCAAAATGATAGCT

CACAACCATCTCTAACTCCAGTTCCAGGGGATCTGATGCCTTCTTCTGGCCTCTGAGAACACCAGGCACACACGGTGCA

TAGACATACATGCAGGGAAAACACCCATTCATTTAAGATAATTTTTAATATTAAAATATATGTGTAAAGTGCTTCTGAA

ACATGCTTGCTATATCTGCTTTTTAATTCCCTTGTGTAAGAGTTTGCAAAAGAGATTATTTCTTCATATTTTATTGAACAG

ATCCTAGAATAATTTGGGGAACTTTGCAGTTATGTTGCCCTATAATTATCTATAATAGTACTATCAAATAGAAGTATAAT

ACAAAGTTTAACATATATTATTTTAAATTCTCTATATGTACACTAACAAAATTAAAATAACCTGATGGAATTTTATTGTA

ATAATGAGTTCGGTTAACCCTGGTATGTGTTGTTTCTCAAAGCCTTGGGTCTGGTTGCTTGTGTTCCCCACCACCTAGCC

TGAGCCCTTCTAGAAGACTCCTCTATGCAAGCACTTCACCCTTACTTGTCCATGGTTGCTTTCATTCCACAGTTGCTCTG

GCCTCCACTTTCAGACTGGAACAGGCTCCTGTCTGTATTAAGACAATAGTGTTCTCTCTGCATAAAATTATTAATTTCCT

GGATCCTCTTGGATTTTGGGATTTTATCATGCTGCTATCAGTTTAAATGGCACCATTATTCTGTCACCCTGTCTTGTATCT

GTGTGTTGTGATTCACTGTTGTTGGTGTTACCTTTTTACACATTGACAAGCACCTGAAGATAGACATTGTTTTATTGAAG

TAATTCCCGTATTGGAACAATGCCCAACCCTCAGTAGGTTCCCAGCACGTACTTGTGGGTGGATGAAGATCTTCGTGGC

AATGGTGAACAACTTGATTAAGCTAGAGGCAGGTTGGTAGCAAGAATACAAAGTCAGAAGCTGGTGAAGAAATGCTGC

TCCAAGTGCCTGACTAGAAGAAAGAGCTCATCTGAGAGGCACGTTCAGGAGACAGGGCAGACTTGTGTCTACGCAGTA

TTTAAGACTTATCTGTTGATGGAACCTAGAAAAGTATAGGCACACACTCCCCCTTACCTGAGGTGCTTGGGCTTTATCTT

AGGAATGAAACCCAATTTAGTGACATTTATTTATTCATAGTTTATTCATAGTCTGATGGCCAGTTTACACTCTTTAGTGG

ACTTGAAGTTGAACTGAGTCCCTTCCTATGAGGCCAAGTGTGAAAGTTCCCATTTGTAGTGATGTGTGTACTTAGAAAG

CCTCGGGCTTTTGAAGCAGTTCAGGTTTCATATGCCTGCATATGGGACGTGTTAGTCTGATCTAGAAAGATGATAGGGA

AGAGATCTTGTTTGCACTGTAGTTAGTCTCTTTGAGACCCCCTGAACTACAGATTGTGAAACAAGGATTTAAATTACAA

GTTTGGGTTGCAGACATAAACTATAAGGACTCTGCTTATAGGCAACAGAGTCAAGTTACAGTGCACACAATAGCAAGG

GAAGCATTTTCCCAGTGGCCAGTGAGCACCCATGAAACAGAAGTAGAGGGAGCTGTCTGCTAGAGAACCTGGGCTGAG

GCCACCAGTAGTAATCATTCTTTTACTGTTTGGGCAGCAGCTTTCTGTAGTTTGCAGAGACACAGCATAAGGTTAGGTG



   

GCTACTTGCACATGACTTCTCTTCTGCACTTCATTCGTACAGATCAATAGCCAAGCACGTCTATAGCTGATCCATACTCA

CCACTCAGACCCCTAAACTCCTCAAGAGTTGTAAGGCAGAGAGTAGTAGTCATACTTTGCCTTCCTTTCTCTGGCACAT

GCGCATCAGTGAAGTAGCTAAGACCTCCCGTTCTGTGTGACCGTTTCTATGCCAAGTTGAACAGCTGTGGAACAATTCC

TCATTAATTCCCCCTCTTACCCAGTTACCTGGTAAATTCTATCTGCCTGTCTGTTAGGACTGCGTTTGTAATGAGAAACT

TGAATTGACCAGGCTGAGCCATAGCCTAGGGCTGTAAAGAGACTGCCTGGACTCCATGATTGGCCTAATATATGAGCCC

TACTTGATTTTCTTTTTTAATTTCTCTGCCTAGTTTAATCTGTAGAATCCTGAACTTGATCATTTCAGTTTAATTTTGGTAA

TATGAAAGGACAAGCAAAAAATTTATCCTGTTGAATTTTATTGCCCTCATTTGCTGTACTTGTGTTATATACTCTTGTAG

GCCAAATTTATTCCTATTTCTTAAACCAAATAATGCATTTATATCTATTAGAGTGTCAAAATTTTAAATGTCAAGAGCAA

ATTAAAACAAAACTAGCCACAGAAAATGTTGGCACACATGTCTTTTGTCATAATGGGCCTTGGGAATGAGTGCTGTGAG

GTCAGGGTTCCCTGGTCCTTCCAAGAACTATGGAGACAGACTCAACTGGGAAGAGGTCGTTATTTCATATTTGAGCATT

TGTGAGTTCCAAGGAGGTATGCAGGGAAGCATATAGTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT

CTCGTGTGTGTGTGTGTGTGTGTGTGTGTAAGTATATATATGGTATATATTAGTGTTTCATTCTCACTTCTCATTCTGCTG

TTTGTTCTCCAGGTGAACGGAGGCATCGAGAACACCCTGAAGAAGGAAGTGATTCACTATGACTACTACTCCTCTTACT

TTGATATATTTGTAAGTATTTTTATATCCTGATTCGGATGTAGTGAGATGGAAACCAAGAGGCAAGGTCCCTTGAAATA

GGCCATAAACGCAGTGCCACTTTTCCTTCCTTTGAGCAATGAGCATGTTTGTTTTCCCTGAATTTCCTGCCAACTCAGTG

AAGAAACTGATGGGCAAGAAAGGGAAAGAAAGGTGAATGAGACCAGGAGCCCTCCTCAGGAGCGCTCAGCGGCTCCA

GAGCTGCAGTAGAACTCACTGACAGGTCCTGGTCCCTGGAGGGAGTGCTGGTCTGTCTTTGGGTTTTTGTTTGTTTGTTT

GTTTTGTTTTTCCCCCTGTTTGTATCAATAGTAGGGACTTGATTTGAAACCTAGGGCTGCACTTCTGCACGTTGCACATG

ACAGTCTGGGATCTGATGACAGATTGAAGCTGCTTTACTTTTTACATATTGTATATAACTTTCCTTACTCTTTTTTCCCCC

TCAGCTTTTGGCAGTTTTTCGATTCAAAGTGCTGATACTTGGGTATGCTGTATGCAGATTGCGCCATTGGTGGGCAATAG

CGGTGAGTGCACATCACAGTGGGTCATCTCCCAGCAGGCTGGTGGCCCGGGAGCTCACAGCAGGCCCTGCTGGGAGGT

GACAGGATTTGGAGGATCAGGTTTCACCAGCCTTTCCTAAAGTCTTCCCTCCCTTTAGTAATTTACCTGTGATCTTTCTG

CAGTGAGAACAGTTAACTCCGTTACTGGCATGGTCTGTAAGGGGGGCGGGGTCTAGGGGGCCAGGAGTAAACCCTGGT

CTCCTCCCGAGAGTGGAGGGCAGTGCCTCCGACTGAGATTTGTGGGAAATGCCTTGCTTTGTGAGTTTGTTGTCACATG

ATGTTCTAGTCTCTGTTTTGGTGATAGCCCCTCCCCCTGCCCTCAGTCCCCTCCTGATAGTCTCTGTTGGCTGCTTTTCTA

TTGAAGTGATTTTAGCATCTTGAGAGTGGAAGAGTTTATTTGCTCACAGTTTGAGATATAGTCTAGTACAGTGGGGAGG

GGAACTGTGGAGAATGAGGCAGCTGGTCACATGGTGTCCACAGTCAGGAAGCAGAGATGAACTCTGGCGCCCAATGTA

CCTCATTTGTGCCCAGTTCTAGACCCCAGCCCATGGGATGCTGTTGCCAGCATCCGGGGTGGGCCTTCTGACCTCCATTG

AGGTTTTCTCTGGAAACCTCCTCACACACATGTTCAGGCTCATCAGCTAAGCGGTTGTAAGCCCCCATGTCCACAGCCC

TGCTAACCAACTGTCAAAGACAGAAGAGCCATTGCTGCGCTCCTCCTTTTGTTCCTCTGCTCTCTCCAGATGAGCGGAC

ACCTCCCCACCCCTGCCTAAGCCTTTTCCTGTGTCTAGCAGAGACTGCACCGAGTCTGTTCATTTTCCGTACATATTAAG

AAAGTGAATGTTGGAGACAGTTGGCTGCCTGCATCATTTTTGCCACGTCTTTGAATGTCCTGGGTGTTGTTCATCCCTTC

CTACAAACCTAGTGATTGAGATGGAGGATAGGTGCAGAGCCCTGGTGCTCCTTATACCAGAGGGAGCTCAGGGCTAAG

TTGAAATCCAGCAGTAGCATTCTCTGGTTGGGCTGGTGCAGATGCGAGCAGTGCTGCCTGAGACAGTCATCAAGGTTGA

CCGCGTGTGTTGGACCTCTTGTCATTGTGAGTCTTGGTTCAAGGATGTAGCTGCCACCGCAGCAGGCCTCATCCCTGTCT

CTTGTTGACCTCCTCACCCCTCTCTGCTTTTCCATCACATGCTGCATTTGGGGCATTCTATTCCAGAGTCTCCACGCAGA

CTCCTGTTTGTCCGACTCTCCATCTTGGTATCTGTTACGGAAGAGATTCACACAGATGTGTGCGCTGAGTCACAGTAAA

GCACCTCCTTTCATTTTCAGATAGAATTCACTTTACTTACATCAGTACTGTGTCACATCTCAGTCTGCAGAAGGAAAGTG

CTKAYGTAGCAGATCCAAGTTTCTGTTKCAAATTATTTACGTTATTTGCAGGAAGGGAAATCAGCTAAGTCACCTAGGA

GCAACTGATGTCAGTCTCTAAAGTCAATTATTGTCTGGTAGTAAAATGTTTTCTCTTAGCATGAGTGTGTATATCTGATT

ACTCCTGCTAAGCATGTGTTCGGTGTGTTCCTGGCCTCTGTCCTGCGGGTGACTTTAGTCATTTCTGCCGTTCATTCTTAG

GCTTTCCCATGCTCAAGCGTCAGTTGGAGAAGTGGGTCATAGGGCTCAGCGTGCAGTGAGAGCTCTGGCTTTCACAGCC

CTGGGAGACAGAGCCCCATCTGCATGTCACTTGTCCTTTCTTACATGTATTAGAGTTGTGCCTTGGGCTAGAGAGAAGT

TTCCCAACACATTAGCCTTCTACAGCTTAGGGGGAGGAGTGTTGTATATAGCCACTTAGGTTATATGCCTCAGAAACCC

CATTTTGCCTGGAATGGTATGCAGGAAAGCACAAATACTATGGAAAGTAGCAGGCTGGGCACTGTCTGCTCTTGGCCCA

GCTTTCTTGATGTGGGGGTCACTCACAGTGCTGAGTGCCCTGTTTGAGGAGTGTTATATTATGTGTCTTGCAGTTAACAA

CAGCAGTGACCAGTGCCTTTCTATTAGCAAAAGTGATCC 


