
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-Prss22tm1Lex/Mmucd MMRRC: 032534-UCD 
 

Protocol:    

Reagent/Constituent Volume (μL) 

Water       10.275 

10x Buffer         2.5 

MgCl2       (stock concentration is 25mM)        1.7 

Betaine     (stock concentration is 5M)  Optional        6.5 

dNTPs      (stock concentration is 10mM)       0.5 

DMSO     Optional        0.325 

Primer 1.  (stock concentration is 20μM)   0.5 

Primer 2.  (stock concentration is 20μM)   0.5 

Primer 3.  (stock concentration is 20μM)   0.5 

Primer 4.  (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') Agarose: 1.5% V: 90  

1. DNA346-10 CTCCCACTCCCCTTAACCTTT Estimated Running:Time: 90 min. 

2. DNA346-9 ACAGGTGGTGGAGCAGCGAACAGT Primer Combination Band (bp) Genotype 

3. DNA346-13 CACTTATTCCAGTCCCCAAAT 1 & 2 406 Wild-type 

4. Neo3a GCAGCGCATCGCCTTCTATC 3 & 4 266 Mutant 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 

 

 

 

 

Genentech ID: UNQ302 Date of Submission:  1-21-2005 

Lexicon Contract Name: DNA346 Mutation Type: X  Standard Knock out  

LexVision Name: PRT348N1   Conditional  

Reference accessions:  
NM_133731, 

ENSMUST00000041649 
Is this gene X-linked? No 

 

 

 

 

 
Required Materials: X  pKOS clone DNA(s) __pKOS58_________     

    X Target Vector  DNA __TV58____________     

  X Targeted ES Cell DNA __3E5____________     

X Genomic Map 
 

 

 

 

 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ Internal 

Name of Probe: 14/15 16/17 

Restriction Enzyme for Genomic Digest: BglII XbaI 

Predicted Wild-type Band (kb): ~10.8 4.9 

Predicted Mutant Band (kb): ~14.2 9.0 

Probe Size: 553 606 

 

 
 

 

 

 

 

 



   

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: DNA346-9 5’ Primer Name: Neo3a 

3’ Primer Name: DNA346-10 3’ Primer Name: DNA346-13 

Predicted Wild-type Band (bp): 406 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 266 
 

 

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 
DNA346-14  5’ – CCAACCTTGCCACACATTACC 

DNA346-15 5’ – GGCCATTTGTACTATCGTCTG 

DNA346-16 5’ – AGCCCAGACAAACATTAGTCA 

DNA346-17 5’ – CATGCCCTCCGTGATGG 

 

 

 

PCR Genotyping 
DNA346-9 5’ – ACAGGTGGTGGAGCAGCGAACAGT 

DNA346-10 5’ – CTCCCACTCCCCTTAACCTTT 

DNA346-13 5’ – CACTTATTCCAGTCCCCAAAT 

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: 
CTCAAGCAACACAGCCCTTAGGTCCTTTGAGCCGGCCAGCAGCCTTGCTGGGTCTCCACCCATACCAGCAATGATGATC

TCCAGACCTCCCCCAGCACTGGGTGGGGACCAGTTCAGCATCTTAATCCTTCTGGTGCTGCTGACTTCCACAGGTGAGC

CCCAAGGGCCTGCTGCTCCTCCTCCCCACATCCTCTCTTCCCTCCTCCTCCTTCCCACAGTCACCTCCTCTTCGCCAGCTC

AGCTCAGCTCAGCTCCTTCCCTTGAGCTTCCCTTCTCTCTTCTTTCCTCTGTTGCCTTTCATCATTGGCTCCCCGTGCCTGT

CTCCGTTCTCCTTCCTCTGGCATGTGGTCTGCCTCAGTTTCCCTAGCAGCTATGAGGATTGAATGCATGTGAGTGCTCTG

GTCTCAGTGCCTGCTCAGGAGCGCCTCTCACCGCTTCCCTGTGTCCTCCATCTCCTGTTTCCTCTTCCTCCTCTATTTCCA

TCTTGGATCTCCTTCTGTTCTGGAATAGGAAGGCGGCTGCCTGGGCTTTCATGGGAGCTGGGGGAGAAAACCTGGGTGC

CAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGACAGGTGGTGGAGCAGCGAACAGTGCTGGAGG

GCCCAGGCTGAGTCTGTTTGGGAAGGTGGGGGAGTCCCCAGGCATGGGGCACAGGGCTCCTCACCACTTTCTTTATTCT

CTTGCTCTCAGCTCCCATCAGTGCTGCCACCATCCGAGGTGAGTGTGATCAGGTCTCCTGGCTGGGTGGGGGTGGGGCA

GTGGTGTGGACAGTCTTTGTATCTGACTCTATAGCGTAGGTCAGTGTGGGGACCCCAGTCACAGGGGAGCATGAGATTG

AAGAGAATGGGATGGATACAGGCAAGAGGAGCTGTGTGGGTGGGTGGGGCTTAGGAAGGTGATGAGTCTAGAGAAGG

GAGGACAGAAGGGTGAGGGACCAACAGAACCAAAAAAATAAAGGTTAAGGGGAGTGGGAGGGAAGGCCAGATAAAG

GAGAGAAGAAGGCAAGGGCCAGTCCCTGATAACTAAAGGGTACAGGGACAGGGCAGGCAGGCACTCTCCCTGCAGCA

GCAGACTGTGCTGGGCACAGGTTTGAGGCCTTGCAGGGGGGTTGACAGGCAAGTCAGAAGACAATTGTGTCTACTGAG

ATGACAGAAGATGCCATCCCTTGTGCCAGTGTCCCCAGACTGTGGGAAGCCTCAGCAGCTGAACCGGATTGTGGGAGG

TGAGGACAGCATGGATGCCCAGTGGCCCTGGATTGTTAGCATCCTCAAGAATGGCTCCCACCACTGTGCAGGCTCCCTG

CTCACCAACCGCTGGGTGGTCACAGCCGCGCACTGCTTTAAGAGGTATGTGGACTCAGGCTTGCTTTTGACTCTCCCGG

GCCCAGGCTTTCTGCCTCAACCTCTGGGCTGTCCAGGCCTCTATTCAGGGATCTGGACACCATTGTACTAGACACTTTCC

ATCTCTGACATCTTGTTCTCTCTCCTTCCAGCAATATGGACAAACCATCTCTGTTCTCAGTATTGTTGGGGGCCTGGAAG

CTGGGGAGCCCAGGCCCAAGGTCCCAGAAAGTAGGCATTGCTTGGGTGCTGCCTCACCCCAGGTATTCTTGGAAGGAG

GGAACCCATGCAGACATTGCCCTGGTGCGCCTGGAACACTCCATCCAGTTCTCTGAGCGGATCCTGCCCATCTGCCTAC

CTGACTCCTCTGTCCGTCTCCCTCCCAAGACCGACTGCTGGATTGCCGGCTGGGGAAGCATCCAGGATGGAGGTGCAGT

TCCCCTCTAACTCCAGAGAGGTCCAGGATAGCTAGGGACAGAGG 

 

Genomic Locus: (The deleted sequence represents nt--8098--9958--in the sequence below.  KOS 58 used to generate the TV 

represents nt-3617--12717--- in the sequence below.) 

TTGGTGCGGTGACTTAAATAAAGATGTCTCCCGTAAGTCTCCAGCATTTGAGTGGTTGGTTCTCAGTTAGTAGTTGTTTG

AACAGGATCAAAATGTCACCCTTGCTGGGTACCGGGGGCGGGCATTGAGGTTGCAACGGGACTCCTATAGTTTCAAGT

GAGCTCTCTCTCCTTCTGTTTGTGGCTGGAGGTGTGTGTGGGTTCTGATCCCACCACCTTTTGCTTGCTGCCTCTGCTCTG

CCATCATGGACTCTAACCCTCTTGGACTGTCAGCCCTAAACAAACTCTTTTATGAGTTGTCTTCGTTGTGCTGTCTTACC

AGAGCAGCAGAAAGGTAGCTAATACAGTTGGCTTCTTGTGGAAGGAGAGGAGGGGCAGAGCTTTGGGGGTCTAGAGG

ACCCTGAGTGAAAGCAAAGAAAACCTGAGGTCAAGGCCATGGGAACGTTGGAGGGCTCTGAGAGGGGCCACCTCAGA

GTCCTGATGGAGCCAAGTTTCAGAGAGGTAGAGAAGCCCAAGTGCCATGGAGGCTCTCAAGGAAACAGGTTACCAGAC

CATCTGGGAGCATGATCAAATGGGTGACAGGACTTCCTCATGGATGATGAGAGCACCTCAGTGGTAGACCAGTATCCTT

AGGGCCCACCAGACCAGGCCCCTCAAGCCCATTCATGCTCCAGTGGATCAGTGAACGCATAGTCTAACCACAGGAACA

AACTATCCAACAGGAGCGATTTAAGAAAGGCTTGCGGTTTGAGGAAACACAGTCCCTCACAGCATGAAGGTGTAGAGC

CCAGAGTGGCTCACACCCATGGCCATGTGAGGAGGTTGGTTGGATCAAGTTGTCAGTCAGGAGGCAGAGAGAAGAGAA

TTACAGTCATTCAGTCTGTGCCCCCAGGTCATAGGATGGTATTGCCCATGTTCAGGCTCTGACTTCCACCTTCAGTTAAA

CCTCTCTGGAAATACCCTTGGCAGGCAAAACGGCATGTCTCTTAGGTAATTCCAAATCTGATCTAGTTGACAATGAAGA

TCAGTTCACAATCACAAGCCCATTCTTCCTCAATCCAATAGCCAAACCAATTATTTTTACCTGTAACACTTCAGCCTTTT

CCCTCAAAAGCTCACATCTGTTCATTGTATGAATTCCCCCTGCCCCACCCAAAATATTTTTTTGTTATTGTTGTTGTTTGT

TTGTTTGTTTGTTTGTTTGAGACAGGGTTTCTTTGTAGCCCTGGTATACTGGAACTCTCTCTGTAGATCAGGCTGCCCTTG

AACTCGGAGATCCATCTGCCTCTACCTCCCGAGTGCTGGGATTAAAGGCGTGCGCCATCAAGCCTGGCTGAGTCCTCAA

AATCTTAATAGTTCCGATACTGCTGAAAATCTGGGATTTCACCTGAGACTCATAGTTATCTCTTTGAGCCCCTGTAAAAT

AAAGATATATACAAGATATGTATTTCCAATATGAAATGGCATAGACTACTTTCTCCCTCGGTGCAGCCTGCCAGGTGGC

TGCCACCTCCTGTGCAGCATCATGGCTGCCCTCCAACCTCTGGTGAAGCCCAAGATCTCCAGAAAGAGGTCCAAGAAAT

GCACCTGGCACCAGTCAGATGGATGTGTCAGAATGAAGCCTGCCTGGCAGGAACCCAGAAGTATCAGCACCTGGGTGT

GGGGAGGACTCAAGGGCAAGGTTCTGATGCTCAGAATTGGATATGGGAACAAGATGACCAAACTCATGCTGCCTATCA

TCAGCTTCAGGTCTCTGGTTCTCAGCAGCAGTTGGAAGTGCTCCCGATGTGCTACGGATAGCTTACTGAGCTGAGTCAT

TCTCAGCCTTTCCTCCAAGAACCTTGAAGCCATCGTGGAAAGGGCAGCATGGCTGGCCATCAGAGTCACTGATGCCAAC

GCCAGGCTGCACGGTGACGACAACGGACAGATAGGCGCACGTGCATGTTCTATCTGTGCTCACGTAGATCTGCAAAAG

TGAATGGCGCAGAACAAACAGCCCCGTTCTGTCAGGGAAGAACATGGAGGCAGCAGGGAAAAGGTTGGACCAGAATA

ATGTGAAGACTTTTGAGGGAAAATCCTCCAATTCCTTGTCTGGCGTCCGGAGCTTGTGGCAGCAGTGTCTGGGTTCCAA

TAGGCTTGGGTAGTCCACTCCTGGAGTTCTGCAGCATGCAGTCTATGTAGCCTTTCTCAGGTCAGCTCAGTTCTGGGCCT

GTAGTTCTCCTTGGTGGAGCCCTGGTATAGTCAACAAGTTAGAGCAATGGTTCTCAACCTTCCTTTTTGTAAAAAAAAA

AAAAATTATTTATTATTATAAATAAGTACACTGTAGCTGTCTTCAGATGCACCAGAAGAGGGCATCAGACCTCATTACA



   

GGTAGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTTCAGAAGAGCAGTTGGGGCTCTTACCCACTG

AGCCATCTCTCCATTCCTAATGCTGAGACCCTTTAATACAGTTCCTCATTCTGTGGTGACCCCCAACCATAAACTTTTTC

TTGTTGCTAATTCATAACTGTAGTTTTGCCACTGTTATGAATTGTAACACAAATCTATGGTATGCAAAATGTCTGGTATG

TGACCCCTGTGAAAGAATTGTGGGACCCCTGAGTGGGTCACAACCCACAGATTGAGGACCAGTATCCTAGGGGCTCCA

GTACAATTTAGGGTTCACTTTCAAAGCTTTGCACACTAGACTCCGTACAGGGAAACCAACCTTGCCACACATTACCTGG

CCTCAGTGGTTTTTCTGGAACCTTGGTGCAAGCTTCCATGATCTGGACATTGAATGGATGCATTGAGAAGTAGTCTGGT

CTCTGTGAGCCATATCAGCTGAACTTGCCTATCCAGTTGTCCAGCAGGGAGCCCCTCAGTGGTGTTCTCCATCCAGGCTT

GAGTCTGCGTTGGGAATTTTCACCTTAATGTTTGGCAGCCTTGTCTTCAAAGAGGCTCCGTGTTTTATTGTCTAAGGGCA

GAGTTCAGGGTTTCTTTATAATGGCACTAATCTCTTCACATTTTCAGCTTCTTCCGGCATCTATCTTCTCTACATCTTTAA

ACTCATACCCTTTTCCTTATCACTCTGCTCATTTTCCTCATCTCTAGAACTCTCTCATGGCAGAACTGACTAAAAGCAGT

GAGCAGTCACCCTGCAGCTTGAGTGCCCTGTCTTGACATTCTAGTAAACATCTTGGTCCATTGCTTTTAGCTCAAGCCAT

GGGCAGAATGGCAGCCACTCTCAGCCAGACGATAGTACAAATGGCCAAGTGCCCCGTTCTGAAATCTCACGAGCCTGG

GCTTTGCTACAAACACTTTTCTCAGCAGTCTGGTCTTCCTGTCTCTGATCAGAGTGGCCCATCAAACTGATCACAGAACT

CTAAGGCTTACCAAAGGCTTCTCCATTCTTCTCACACACCAGTGTGAAGGCCTGCAGACCCCATGGTCACATTCTTCAC

AGTGACAACCCTCTTTTTGGTAGCAATTTTCTATCTTAGTTACTTTTCTCATTCCTTGGCAAGATAGCTGTGCTTCCAAAT

ATGACAGTGCCATCTTTATCAGCATGGCTATGACTATTTTGCAGGAAACCCTAAGATCAGCCTTGATGGCTGTTGACAT

TCCATTATAGAAGGAGGGGTGGGACAGGGTCACTAGATCCTCTCCTGAGAGTCAAGCTGCTCCCTCCTGCACTGCCTGG

TCATTTGTATGTAATTCTGCTCTAATTGCATGTGGCCTTTGGTGCTAGAGTACACAGGCTGGGAAGGTTAGCTGGACTGT

AGCTTCCTTTGGTTTGTCACTGGAACCCTGTAAGGAGGGGATAGACATATGTTTACCTCTCCAGAAGGGAGTTCTTGCA

ACAACCCAACAGATGGACATAGGGAAGGGGTTGATACTGGCCCACCGTGTGAGGGAAATCAGTCCGTATGACCAGGA

AGGTATGGCAGGGAGCGTGAGGCAGCTGAGTATGATGCTTCAGGAAGCAGGAAGAGATGACTACTGTTGCTCAGCCGG

CCTTTTCCTTTCCCTCTTTAAATCCTGTGCTGTCAGTCTGACAGGATAGAATCACTTGGGAGATGGGCCTCTGAGCAAGC

TTTTGGGGAAATTACCTCAGTTGTACTAATTGATGTGGGAAGATCCATCTTGGTCATGAGCAGGGTCATTCATTGGTCA

GGTGACCCTGGGCTGTACACAGTGGAGAGAGCAAGATGAACACCAGTATGCATCCCATCCCCGTGTTTCCAGACTACG

GCTGTCACGTGACCTCCTTCCACTCCTGTTGCCTGGATGGGTTATACCTTGAATTCTGAAGGAAAATAACCCTTTCTCCT

TCAAGTTTGCTCATGTCAAAGTGATTTTATCATGTCCATGAAGATGTAACAGGGGAGTCTAGGACCCCAGCCCATGGGA

TGGCACCATCCACATTTAGGATGATTCTTCCCTCAGTGAAACTTTCTGGAAACATCTCATAGACTTACCCAGGGGTGTGT

CTCCTGGGTGACTCCAAGTTCAGCCAATGAAGACTAAGGCCAGCAGCCCTTTCTAGCCCTACAGTCTTTTCTTGTGAGG

CCATGAGGCTGCTGACTGGTTCTTTTCACGGGTCCCCGTCTCTTTTCACTGAGACCCTGATTGGGGGGTACAATGAACCT

TAAATCAACTGGGGGGTGCCCGACATCCACTAAAGCAGTGACTTTGCTTTGTTGTGTGTTCTTGTTTTTTGTTTTTGTTTT

TGTTTTTGTTTTTAATCAGGGTCACATGTAGCCCAGGATGGACCTTGAATTCACCATGTAGCCAAGGATTACTCTGGGTC

TCTGATCCTCCTGCCTTCCCCTCCCAAGTGCTGGAATTACAGGCCTGTGACTTCATGCCCAGTTTTATGTGGTGCTAGGG

AACTGAACAGGGCTTTGTGCAGCCTAAGCATTCTACTAACTGAACTACATCTCCACCAACCCCCCCCCCTTTGGGGGGG

TTGCTCATGTTGTAGCTCAGGCTTGTCTAGAAGTCACTATGTAGCTTAGGCTGGACTCAAATTTGCAGAGATGCTCTGGC

TTTAGCCCCCTGGGTGCTGGGATTGCAGACACGAGAGACCACCTTGGCCAATTCATTTATCTTCCAGTTTCATTTCAGCC

ACCAGAGCAGGTATTGGTTTGGTTTGTGCCCTTTCCTCAAACTCCCCAACCTCCCAGACTCCTCCCATTCCTGCAACTCT

CCTGACCCTCCCCCTCCTGACCCCACCCACTCCCTCCTGATCCTCCCCCTCTGGCCCCCTCCTAACACCCCCTCCTGATCC

CCCCTCCTGCGCAGCAATGCCTGATGACTGACCTAACTGGTTGTGTCTTATTTCTTCGTGGGTGACTCGGGGACTTTGTA

CAAGGTCCAGAGGAGTAGGCGGTGCCCTCTAGCCTTTGGTTGGATAAGAATGGATAACCTTGTTCAACGTATGTCCCCT

GACTCCCTGGGCCCACATCTGAACCGCCACCGAGGGTGAGTCACAGAATTTTTTGGCTCCAGCATTGCTGGCTCCAGCT

GCCCCTAGCATGCTGATGTTGCCGCAGCCCTATCAGCCATCAACACCTCAGTGTGAATTGGCTGGTCTCCCCAAGCAGG

CTGGCAGGGACCCATGGTGTGGGTGGCAGGGCTGGGCACCTCATCTATCTCTTGCATAGCATGAAGATGCCCAGCTGG

GATGCTGGGTGTGAGTCTGGCACATGGCAGGCACTCAGTAAATATTTTGCTGAATGTTGAATCATGACTTTGAGAACTG

ACTCTTCACATCCTAGCAACTGGGCAGTATCCAGTGGTCCTGGGGAGGGGAATATTTCCATCTAGCTTTCGGGATGTCC

TCTGACTCCCACAGAGCCCTTCTGCTGGGGGCTTCTTCTTGGTCACCCATCTCAAAGAAGGCAACATACTGGGGATGTG

CCTGCCTCTTAGCTCCCCAGGGCAATGAGTCAGGAAACCGGGAAGGGCAGAGGAAATGTAGAGACAAGATGCTGCAG

CTACTGGTCTCCAACCTCGTATCTTCCACAATCGTGTATTCATTCGACAAACATCAACTGAAATTGTTGCATCCAGTATG

CAGTAGGCAACAGGCTTGGATCTGAGGGTGGCTGGGGAGATGCCCCTCCCCTCCAGCAGTCACAGCACACTTGTAGGC

CCATGCTTCTGCCCACCTCTGAAGTATGTCAATGTTATCACTCAGCTGCTGCCCCTGGGAGACGTGAGCTTCCTATGTGG

TGTGAAGGACCCGAGCCTCATTCCTCACTGGGTGACCCTAGCTCAGGGCTTGCCAAATAGCAGGGGCCCAAGAAATGT

TTGTGGAATGAGTTGGGGTGACCAAGGCCCTCCGTGTCACAGGGAGTAGGTTAAAATGGTGTGGGAGCAGCTGAGGGT

GCAGAAGTGGCCCTGAGGGGGCATGTGATTAGATGAGTGAGTGCTCCCCCCACATTTGCTCTATAGCCTCCGGGGTGTC

TAGGAAGCTGTCCTCATCTTGGCTGTTCCTGTAGTGACACCCACAATCATAGGAGGGGAAGAATGCACCACTGGGGTTC

CTGAGGCCACACATTTTGCATGTTTGGGGTGGGGTGGGGCAGGGGTTCTCTGTCTCATCTTGCCTGCAGGTTAACCCTG

GCCTGCCTGCCTCCTTCCCCATAGAACACACCTTAGTCTATTTGCAGTTCACAGTACCCAGGCAAGGTTATGTGAGTGTC

ACCTTGCCAGAGAGAGGGATACATGTGCTAACTGGGCCTAATACCACCTTAATCTCAAACAGTTGAGGTGGGCAACAC

AGGGACCTGCAGGGCCAGCTCTGGGCAACTTGGAGACCCAGGTCAGGGAACTCCCAAGAGAGCTGCGGCTGGCCCAG

AGGTGGGAAGAGATCAACCTCTCTTTCTTTCCCTGGGTTCAGTGTTACTGTAGCTGTTCCCACACTTATTCATGGTCTTTT

CTTCAGAGTAAGCTTTGTGGGCTATCCCAAGGAGGGTCAGGCACCTCTGATCCTGCTGGGGGGGTCACTAAGTTCCCAC



   

ATCAACCCAGTGAGCAGCCAGGCTACGATCTCCCCGAACCAGCCCAGGTTTCTTGGGTGATGAGGGAGCTTGGGGACG

GCACAAAGTGGGGTGCAGAGCCTCAGACTGCAGTACTATTTTCACTGAACCCATTTCCTCCACAGCCAGGTCTGATCCC

AGGATCTAACCCTGGGGAGAGGGATACATTTGTTTGGGATGATGTCGCTGGTTCCTGCTTGACGTGAGGGTGTCATGAG

TATAGGACACTTAGTCAGGACAATCCACACCAGCCTACAGCACCTAAGCTTCCCAAAGCCCAGCTCCCTGGTCCTTTGT

GTGTGTGTGTAGGTCCCATGGTGTGAACGTGACCACAGGGTTAGTTCTTCCCAAGTGTGTGTGGGGCGCATAGGCTGTG

GCTCTTGCTTTGGGCTTGGCCTGCTCCCTGGAGTTCAGGTGAGAAATGAGTCACCGGAGGGTCACCTACAGTGACAACT

GAGAGGAAGTGCCAGGGACAGCTTGGCCAAATGGCCAAGAGGCCATTATGCCCGTCCCTTTGGGGCCTGAGTCACAGC

TTTCGGGGAAGTGGGCTAACGGGATTCCAGGGCCTCAAGTGTCTGTCTTGAGTCATGGAAGCAACCAGGGCCCTGGAC

ATGGGCCGTTAAGGAACAAGGTCCCCCTGGCAACCCCAGCCATTTCAGACTGAGTCACTTCCTACCCCAAACAGTCTGC

AAACTACAGGGCTCTTTCTCTGTTTACCTGGGAGTCAGTGTTAAAACCATGCTCTAGGCAGTCAGCAAGTCTCTACTTGC

CCCCCTCACCCCCCAACCCCCCATGCAGGGTGACCCCGGGCACACAACTGATCTGGAGACCCCCATCCAGTCTCCTGGT

AGCATCCCTAGAACCCAGTAACTGGTTGCTTCCTTCTGGCAGCCCCACCTCCTCCTTGACCCACAGTCTGGGTGGCCCA

GTCTCAGGCACCTGGGGGACTGGTCCAACAGCATTCTTCCTCACAGGATAAAACCTGGGGCAACCTGTAGGGAACCCT

ACACACTACAGCCACCCGTCCTGCCAGTCTCAAGCAACACAGCCCTTAGGTCCTTTGAGCCGGCCAGCAGCCTTGCTGG

GTCTCCACCCATACCAGCAATGATGATCTCCAGACCTCCCCCAGCACTGGGTGGGGACCAGTTCAGCATCTTAATCCTT

CTGGTGCTGCTGACTTCCACAGGTGAGCCCCAAGGGCCTGCTGCTCCTCCTCCCCACATCCTCTCTTCCCTCCTCCTCCT

TCCCACAGTCACCTCCTCTTCGCCAGCTCAGCTCAGCTCAGCTCCTTCCCTTGAGCTTCCCTTCTCTCTTCTTTCCTCTGT

TGCCTTTCATCATTGGCTCCCCGTGCCTGTCTCCGTTCTCCTTCCTCTGGCATGTGGTCTGCCTCAGTTTCCCTAGCAGCT

ATGAGGATTGAATGCATGTGAGTGCTCTGGTCTCAGTGCCTGCTCAGGAGCGCCTCTCACCGCTTCCCTGTGTCCTCCAT

CTCCTGTTTCCTCTTCCTCCTCTATTTCCATCTTGGATCTCCTTCTGTTCTGGAATAGGAAGGCGGCTGCCTGGGCTTTCA

TGGGAGCTGGGGGAGAAAACCTGGGTGCCAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGACAG

GTGGTGGAGCAGCGAACAGTGCTGGAGGGCCCAGGCTGAGTCTGTTTGGGAAGGTGGGGGAGTCCCCAGGCATGGGG

CACAGGGCTCCTCACCACTTTCTTTATTCTCTTGCTCTCAGCTCCCATCAGTGCTGCCACCATCCGAGGTGAGTGTGATC

AGGTCTCCTGGCTGGGTGGGGGTGGGGCAGTGGTGTGGACAGTCTTTGTATCTGACTCTATAGCGTAGGTCAGTGTGGG

GACCCCAGTCACAGGGGAGCATGAGATTGAAGAGAATGGGATGGATACAGGCAAGAGGAGCTGTGTGGGTGGGTGGG

GCTTAGGAAGGTGATGAGTCTAGAGAAGGGAGGACAGAAGGGTGAGGGACCAACAGAACCAAAAAAATAAAGGTTA

AGGGGAGTGGGAGGGAAGGCCAGATAAAGGAGAGAAGAAGGCAAGGGCCAGTCCCTGATAACTAAAGGGTACAGGG

ACAGGGCAGGCAGGCACTCTCCCTGCAGCAGCAGACTGTGCTGGGCACAGGTTTGAGGCCTTGCAGGGGGGTTGACAG

GCAAGTCAGAAGACAATTGTGTCTACTGAGATGACAGAAGATGCCATCCCTTGTGCCAGTGTCCCCAGACTGTGGGAA

GCCTCAGCAGCTGAACCGGATTGTGGGAGGTGAGGACAGCATGGATGCCCAGTGGCCCTGGATTGTTAGCATCCTCAA

GAATGGCTCCCACCACTGTGCAGGCTCCCTGCTCACCAACCGCTGGGTGGTCACAGCCGCGCACTGCTTTAAGAGGTAT

GTGGACTCAGGCTTGCTTTTGACTCTCCCGGGCCCAGGCTTTCTGCCTCAACCTCTGGGCTGTCCAGGCCTCTATTCAGG

GATCTGGACACCATTGTACTAGACACTTTCCATCTCTGACATCTTGTTCTCTCTCCTTCCAGCAATATGGACAAACCATC

TCTGTTCTCAGTATTGTTGGGGGCCTGGAAGCTGGGGAGCCCAGGCCCAAGGTCCCAGAAAGTAGGCATTGCTTGGGTG

CTGCCTCACCCCAGGTATTCTTGGAAGGAGGGAACCCATGCAGACATTGCCCTGGTGCGCCTGGAACACTCCATCCAGT

TCTCTGAGCGGATCCTGCCCATCTGCCTACCTGACTCCTCTGTCCGTCTCCCTCCCAAGACCGACTGCTGGATTGCCGGC

TGGGGAAGCATCCAGGATGGAGGTGCAGTTCCCCTCTAACTCCAGAGAGGTCCAGGATAGCTAGGGACAGAGGGTGGA

TGCCACTCAGATACAGATTCCAGGGATAGGAGAAGGTGGAGAGCATGTGTACACTATAGAGGCAAGAAAAGATGATTT

GGGGACTGGAATAAGTGAACTCACAAGAAGTCAACTGCCAATTTTTAGGTCATGTCTAGTTGAGTCTTTGACAATATTT

TAAAGCAACAATAGAGGCTTGTAGTAAGGAAGAGGATAAGGAGCAGGAGGAGGGGAGGAGGGAGGGAGGAAGGGAA

AGAGGGAGGGAGGAAAAGCTAGGCATGGTGGCATACATCTTTAGTCTCAGCATTCAGGGGGCAGAGGCAGGCAGAAC

TCTGTGAGTTAGAGGCTAGCCTGGCCTAGAGATAGATAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGAA

AAAGGAGAGAGAGGAGAGAGGAGAGAGGAGAGACAAGAGACGGAGAAAGACAGAGGGAGAGATAGAGACACAGAG

AGAGGCAGAGAGACACTCAGAGAGAGACAGAGGGACAGACAGAGAAGTATTTGCAAAGCTATTAAGACAAGAATGA

GTAGAAGTGATGGCGGACTGGCAAGATGGAAATGTAGCCAGCACACGTGAGAATAGTCACCCCTGCTGGCAGCATCTT

GAATACCAAGCAAAATTCCCAGGAGGAAAGGCAGTCTACTTCAAACCAAGTCTGGAGGTTTGGAAAATGTCATCTACA

ATCAAACCAGATGAAATACAGAGTTAGAAGAGAAGCAAGAAGAAGGTAGGTGGTAGCTAGATAGACAGACAGAGCCT

GGGACAGACAGAAACTGGGACAGACAGAGCCTGGGATAGACAGACAGACAGCCAGGGATAGACAGACAGAGACTGG

AGTAGACAGACAGAGCCTGGGACAGACAGACAGAGCCTGGGATAGACAGAGCCTGAGATAGACAGGCAGAGCCTAGG

ATAGACAGACAGAGCTTGGGATAAGCCCAGACAAACATTAGTCATCTGTGGAAGACAACACAGCCGAGACCTAGAAG

ACAGGGTTTGCAGGAGAAACTGAGCACTGACAACAGGGAAGGAACAGAGCCTGGACCTGGGTCGAGAAGAATTGCTC

AGGCATGGGCAGGCGCTGGAATTCTTCAGTTGCTGCCTTTCCTTGGGTCCTCAGAGTAACCCCAGGGAGGGTGTGGGGC

AGATCAATTCAGAACCTAGGGGGTACCAACACACTGCCCTTGCAGGAAGTACAGAAACACCACCGTGTTGTGTAGCCC

TCCGTGGGCATCAGGGAGCTGACTGAAGACAGAATCTCGGGCTATGCATTCATGTTTGAATTCAAGAGGTGGAGAGCC

TGGGATTAGAGTTTCTTAAAGCAGATCCACCCACCTTTGAGAAATGCTGCTGAGCAAATAGAGGAGACTAGATGCTCA

CACAGGGCCTGCTCACACAGGGCCTGACTCTCTCCTCTGTTCCCAGTGCCCCTGCCCCACCCTCAGACCCTTCAGAAGC

TGAAGGTGCCCATCATCGACTCCGAACTCTGCAAAAGCTTGTACTGGCGGGGAGCCGGTCAGGAAGCCATCACGGAGG

GCATGCTGTGTGCTGGTTACCTGGAAGGGGAGCGGGATGCTTGTCTGGTGAGTGTCCGTCCTTTGTCTGCCCCATCTGG

GAAGCCATCATCTCTATCTAAGAATCTTCTCTCTAAGAGTCTCCCCGGGGACATCCTCTCTCACCTCTGGCTGGGTCCCC



   

TTTAGCCTGTCTGGGCTTTTTCTTGTTTATACATGGGGTTCTTGTTTATACATGGGTTTCTTGTTTATACATGGGGTTCTT

GTTTATACATGGGCTCTGTACAGAGCATTTCAGCAGTAAAACGCAGGTTGACAGCTGTCATTCTGAGGAGGGCCCAGTG

ATTTAGAACCCTGACCTCCAGGGCCAGTCCCATGACTGAATGAAGATGGTAGGATGGTGGAGCAGTTAGCCCTGAGGT

GGCCAGCATACCGCCTGGCTGTAGGGCCCATGTTGCCAATGGACTTTCTAAACCTGCAAAACAGAAGCGGTGTCATCTC

CTGCTCCTTGTGGTTGTGGGGAGGGCTCGCCACCAGAAGTGGTTCTGTTTGGAAAGCCTGTCCTTCTAGGGCCTCACAG

AATGGTTGTCTCAGTACTGCCGCATCCAAGGACACATTGCCTGTAGGTGTGGCTTTCCTGACTAACCTTCTTCTCTGCAG

GGCGACTCTGGGGGTCCCCTGATGTGCCAGGTGGATGACCACTGGCTACTGACTGGCATAATCAGCTGGGGAGAGGGC

TGCGCGGAGCGCAACCGGCCCGGTGTGTACACCAGCCTCCTAGCTCACCGCTCCTGGGTGCAAAGGATCGTTCAAGGG

GTGCAGCTGCGCGGGTACTTGGCGGACAGTGGGGACACAGGAAGCTCCTAATCTAGGATCTGAAGATGAGCAGCCTCC

TGCAATTCTCTCTGCTGTAAATATGTCTTCTACCTCCGGGGGGCGCCCGCGGCCTGAGCGAGAGAACAAGGAAGTTCTG

GAACCGCCCACATAGAGGATCCGCCCCTCAATCGAGGACTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCTCTGTGTG

CGTGTGTATGCGCGCGCACGTGCGCGCGAGAGCAATGATTTTTTTTTTTTTTTACAGTTATACGTAACCATGCCCACATA

TTTATTCCAGTTTCAATAAATTATTTATTCTTAGTTCCTGTTTTTTCTTTACACCCATGTATGGGAAAAACTCAGTTGGAA

CACAAATGCTGGGAT 

 

Selection Cassette: 
CGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGG

AATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTAT

ATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCC

TAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCT

TGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAA

AAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGA

GTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATC

TGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGT

GGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGA

AAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC

ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGC

CGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGA

TGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGT

TACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGG

CGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGC

ATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGA

TATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTT

GCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACC

TACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGA

TGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCC

GAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTC

CGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAG

CATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTA

ACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGA

TGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAG

CGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGG

CCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGC

GGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTG

CCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCG

ATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCT

GGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCG

ATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGC

AAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCAT

AGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTC

GCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTA

CGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGA

AAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAG

CTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGC

TGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC

CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATA

CACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAAC

CTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCG

GATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCC



   

CGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCG

AAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCA

GCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATA

TCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGG

TCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGG

AAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGA

GCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGC

TATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTAT

AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGT

GTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTG

CAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTT

GTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCG

TGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTC

CGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCG

GCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGC

AGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGA

CTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATG

GCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAG

CGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCC

GAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG

AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACA

TAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGC

CGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGCAATAAAAAGACAGAA

TAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGG

TACCCAATTCGCCCTATAG 

 

Targeted Locus: 
TTGGTGCGGTGACTTAAATAAAGATGTCTCCCGTAAGTCTCCAGCATTTGAGTGGTTGGTTCTCAGTTAGTAGTTGTTTG

AACAGGATCAAAATGTCACCCTTGCTGGGTACCGGGGGCGGGCATTGAGGTTGCAACGGGACTCCTATAGTTTCAAGT

GAGCTCTCTCTCCTTCTGTTTGTGGCTGGAGGTGTGTGTGGGTTCTGATCCCACCACCTTTTGCTTGCTGCCTCTGCTCTG

CCATCATGGACTCTAACCCTCTTGGACTGTCAGCCCTAAACAAACTCTTTTATGAGTTGTCTTCGTTGTGCTGTCTTACC

AGAGCAGCAGAAAGGTAGCTAATACAGTTGGCTTCTTGTGGAAGGAGAGGAGGGGCAGAGCTTTGGGGGTCTAGAGG

ACCCTGAGTGAAAGCAAAGAAAACCTGAGGTCAAGGCCATGGGAACGTTGGAGGGCTCTGAGAGGGGCCACCTCAGA

GTCCTGATGGAGCCAAGTTTCAGAGAGGTAGAGAAGCCCAAGTGCCATGGAGGCTCTCAAGGAAACAGGTTACCAGAC

CATCTGGGAGCATGATCAAATGGGTGACAGGACTTCCTCATGGATGATGAGAGCACCTCAGTGGTAGACCAGTATCCTT

AGGGCCCACCAGACCAGGCCCCTCAAGCCCATTCATGCTCCAGTGGATCAGTGAACGCATAGTCTAACCACAGGAACA

AACTATCCAACAGGAGCGATTTAAGAAAGGCTTGCGGTTTGAGGAAACACAGTCCCTCACAGCATGAAGGTGTAGAGC

CCAGAGTGGCTCACACCCATGGCCATGTGAGGAGGTTGGTTGGATCAAGTTGTCAGTCAGGAGGCAGAGAGAAGAGAA

TTACAGTCATTCAGTCTGTGCCCCCAGGTCATAGGATGGTATTGCCCATGTTCAGGCTCTGACTTCCACCTTCAGTTAAA

CCTCTCTGGAAATACCCTTGGCAGGCAAAACGGCATGTCTCTTAGGTAATTCCAAATCTGATCTAGTTGACAATGAAGA

TCAGTTCACAATCACAAGCCCATTCTTCCTCAATCCAATAGCCAAACCAATTATTTTTACCTGTAACACTTCAGCCTTTT

CCCTCAAAAGCTCACATCTGTTCATTGTATGAATTCCCCCTGCCCCACCCAAAATATTTTTTTGTTATTGTTGTTGTTTGT

TTGTTTGTTTGTTTGTTTGAGACAGGGTTTCTTTGTAGCCCTGGTATACTGGAACTCTCTCTGTAGATCAGGCTGCCCTTG

AACTCGGAGATCCATCTGCCTCTACCTCCCGAGTGCTGGGATTAAAGGCGTGCGCCATCAAGCCTGGCTGAGTCCTCAA

AATCTTAATAGTTCCGATACTGCTGAAAATCTGGGATTTCACCTGAGACTCATAGTTATCTCTTTGAGCCCCTGTAAAAT

AAAGATATATACAAGATATGTATTTCCAATATGAAATGGCATAGACTACTTTCTCCCTCGGTGCAGCCTGCCAGGTGGC

TGCCACCTCCTGTGCAGCATCATGGCTGCCCTCCAACCTCTGGTGAAGCCCAAGATCTCCAGAAAGAGGTCCAAGAAAT

GCACCTGGCACCAGTCAGATGGATGTGTCAGAATGAAGCCTGCCTGGCAGGAACCCAGAAGTATCAGCACCTGGGTGT

GGGGAGGACTCAAGGGCAAGGTTCTGATGCTCAGAATTGGATATGGGAACAAGATGACCAAACTCATGCTGCCTATCA

TCAGCTTCAGGTCTCTGGTTCTCAGCAGCAGTTGGAAGTGCTCCCGATGTGCTACGGATAGCTTACTGAGCTGAGTCAT

TCTCAGCCTTTCCTCCAAGAACCTTGAAGCCATCGTGGAAAGGGCAGCATGGCTGGCCATCAGAGTCACTGATGCCAAC

GCCAGGCTGCACGGTGACGACAACGGACAGATAGGCGCACGTGCATGTTCTATCTGTGCTCACGTAGATCTGCAAAAG

TGAATGGCGCAGAACAAACAGCCCCGTTCTGTCAGGGAAGAACATGGAGGCAGCAGGGAAAAGGTTGGACCAGAATA

ATGTGAAGACTTTTGAGGGAAAATCCTCCAATTCCTTGTCTGGCGTCCGGAGCTTGTGGCAGCAGTGTCTGGGTTCCAA

TAGGCTTGGGTAGTCCACTCCTGGAGTTCTGCAGCATGCAGTCTATGTAGCCTTTCTCAGGTCAGCTCAGTTCTGGGCCT

GTAGTTCTCCTTGGTGGAGCCCTGGTATAGTCAACAAGTTAGAGCAATGGTTCTCAACCTTCCTTTTTGTAAAAAAAAA

AAAAATTATTTATTATTATAAATAAGTACACTGTAGCTGTCTTCAGATGCACCAGAAGAGGGCATCAGACCTCATTACA

GGTAGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTTCAGAAGAGCAGTTGGGGCTCTTACCCACTG

AGCCATCTCTCCATTCCTAATGCTGAGACCCTTTAATACAGTTCCTCATTCTGTGGTGACCCCCAACCATAAACTTTTTC



   

TTGTTGCTAATTCATAACTGTAGTTTTGCCACTGTTATGAATTGTAACACAAATCTATGGTATGCAAAATGTCTGGTATG

TGACCCCTGTGAAAGAATTGTGGGACCCCTGAGTGGGTCACAACCCACAGATTGAGGACCAGTATCCTAGGGGCTCCA

GTACAATTTAGGGTTCACTTTCAAAGCTTTGCACACTAGACTCCGTACAGGGAAACCAACCTTGCCACACATTACCTGG

CCTCAGTGGTTTTTCTGGAACCTTGGTGCAAGCTTCCATGATCTGGACATTGAATGGATGCATTGAGAAGTAGTCTGGT

CTCTGTGAGCCATATCAGCTGAACTTGCCTATCCAGTTGTCCAGCAGGGAGCCCCTCAGTGGTGTTCTCCATCCAGGCTT

GAGTCTGCGTTGGGAATTTTCACCTTAATGTTTGGCAGCCTTGTCTTCAAAGAGGCTCCGTGTTTTATTGTCTAAGGGCA

GAGTTCAGGGTTTCTTTATAATGGCACTAATCTCTTCACATTTTCAGCTTCTTCCGGCATCTATCTTCTCTACATCTTTAA

ACTCATACCCTTTTCCTTATCACTCTGCTCATTTTCCTCATCTCTAGAACTCTCTCATGGCAGAACTGACTAAAAGCAGT

GAGCAGTCACCCTGCAGCTTGAGTGCCCTGTCTTGACATTCTAGTAAACATCTTGGTCCATTGCTTTTAGCTCAAGCCAT

GGGCAGAATGGCAGCCACTCTCAGCCAGACGATAGTACAAATGGCCAAGTGCCCCGTTCTGAAATCTCACGAGCCTGG

GCTTTGCTACAAACACTTTTCTCAGCAGTCTGGTCTTCCTGTCTCTGATCAGAGTGGCCCATCAAACTGATCACAGAACT

CTAAGGCTTACCAAAGGCTTCTCCATTCTTCTCACACACCAGTGTGAAGGCCTGCAGACCCCATGGTCACATTCTTCAC

AGTGACAACCCTCTTTTTGGTAGCAATTTTCTATCTTAGTTACTTTTCTCATTCCTTGGCAAGATAGCTGTGCTTCCAAAT

ATGACAGTGCCATCTTTATCAGCATGGCTATGACTATTTTGCAGGAAACCCTAAGATCAGCCTTGATGGCTGTTGACAT

TCCATTATAGAAGGAGGGGTGGGACAGGGTCACTAGATCCTCTCCTGAGAGTCAAGCTGCTCCCTCCTGCACTGCCTGG

TCATTTGTATGTAATTCTGCTCTAATTGCATGTGGCCTTTGGTGCTAGAGTACACAGGCTGGGAAGGTTAGCTGGACTGT

AGCTTCCTTTGGTTTGTCACTGGAACCCTGTAAGGAGGGGATAGACATATGTTTACCTCTCCAGAAGGGAGTTCTTGCA

ACAACCCAACAGATGGACATAGGGAAGGGGTTGATACTGGCCCACCGTGTGAGGGAAATCAGTCCGTATGACCAGGA

AGGTATGGCAGGGAGCGTGAGGCAGCTGAGTATGATGCTTCAGGAAGCAGGAAGAGATGACTACTGTTGCTCAGCCGG

CCTTTTCCTTTCCCTCTTTAAATCCTGTGCTGTCAGTCTGACAGGATAGAATCACTTGGGAGATGGGCCTCTGAGCAAGC

TTTTGGGGAAATTACCTCAGTTGTACTAATTGATGTGGGAAGATCCATCTTGGTCATGAGCAGGGTCATTCATTGGTCA

GGTGACCCTGGGCTGTACACAGTGGAGAGAGCAAGATGAACACCAGTATGCATCCCATCCCCGTGTTTCCAGACTACG

GCTGTCACGTGACCTCCTTCCACTCCTGTTGCCTGGATGGGTTATACCTTGAATTCTGAAGGAAAATAACCCTTTCTCCT

TCAAGTTTGCTCATGTCAAAGTGATTTTATCATGTCCATGAAGATGTAACAGGGGAGTCTAGGACCCCAGCCCATGGGA

TGGCACCATCCACATTTAGGATGATTCTTCCCTCAGTGAAACTTTCTGGAAACATCTCATAGACTTACCCAGGGGTGTGT

CTCCTGGGTGACTCCAAGTTCAGCCAATGAAGACTAAGGCCAGCAGCCCTTTCTAGCCCTACAGTCTTTTCTTGTGAGG

CCATGAGGCTGCTGACTGGTTCTTTTCACGGGTCCCCGTCTCTTTTCACTGAGACCCTGATTGGGGGGTACAATGAACCT

TAAATCAACTGGGGGGTGCCCGACATCCACTAAAGCAGTGACTTTGCTTTGTTGTGTGTTCTTGTTTTTTGTTTTTGTTTT

TGTTTTTGTTTTTAATCAGGGTCACATGTAGCCCAGGATGGACCTTGAATTCACCATGTAGCCAAGGATTACTCTGGGTC

TCTGATCCTCCTGCCTTCCCCTCCCAAGTGCTGGAATTACAGGCCTGTGACTTCATGCCCAGTTTTATGTGGTGCTAGGG

AACTGAACAGGGCTTTGTGCAGCCTAAGCATTCTACTAACTGAACTACATCTCCACCAACCCCCCCCCCTTTGGGGGGG

TTGCTCATGTTGTAGCTCAGGCTTGTCTAGAAGTCACTATGTAGCTTAGGCTGGACTCAAATTTGCAGAGATGCTCTGGC

TTTAGCCCCCTGGGTGCTGGGATTGCAGACACGAGAGACCACCTTGGCCAATTCATTTATCTTCCAGTTTCATTTCAGCC

ACCAGAGCAGGTATTGGTTTGGTTTGTGCCCTTTCCTCAAACTCCCCAACCTCCCAGACTCCTCCCATTCCTGCAACTCT

CCTGACCCTCCCCCTCCTGACCCCACCCACTCCCTCCTGATCCTCCCCCTCTGGCCCCCTCCTAACACCCCCTCCTGATCC

CCCCTCCTGCGCAGCAATGCCTGATGACTGACCTAACTGGTTGTGTCTTATTTCTTCGTGGGTGACTCGGGGACTTTGTA

CAAGGTCCAGAGGAGTAGGCGGTGCCCTCTAGCCTTTGGTTGGATAAGAATGGATAACCTTGTTCAACGTATGTCCCCT

GACTCCCTGGGCCCACATCTGAACCGCCACCGAGGGTGAGTCACAGAATTTTTTGGCTCCAGCATTGCTGGCTCCAGCT

GCCCCTAGCATGCTGATGTTGCCGCAGCCCTATCAGCCATCAACACCTCAGTGTGAATTGGCTGGTCTCCCCAAGCAGG

CTGGCAGGGACCCATGGTGTGGGTGGCAGGGCTGGGCACCTCATCTATCTCTTGCATAGCATGAAGATGCCCAGCTGG

GATGCTGGGTGTGAGTCTGGCACATGGCAGGCACTCAGTAAATATTTTGCTGAATGTTGAATCATGACTTTGAGAACTG

ACTCTTCACATCCTAGCAACTGGGCAGTATCCAGTGGTCCTGGGGAGGGGAATATTTCCATCTAGCTTTCGGGATGTCC

TCTGACTCCCACAGAGCCCTTCTGCTGGGGGCTTCTTCTTGGTCACCCATCTCAAAGAAGGCAACATACTGGGGATGTG

CCTGCCTCTTAGCTCCCCAGGGCAATGAGTCAGGAAACCGGGAAGGGCAGAGGAAATGTAGAGACAAGATGCTGCAG

CTACTGGTCTCCAACCTCGTATCTTCCACAATCGTGTATTCATTCGACAAACATCAACTGAAATTGTTGCATCCAGTATG

CAGTAGGCAACAGGCTTGGATCTGAGGGTGGCTGGGGAGATGCCCCTCCCCTCCAGCAGTCACAGCACACTTGTAGGC

CCATGCTTCTGCCCACCTCTGAAGTATGTCAATGTTATCACTCAGCTGCTGCCCCTGGGAGACGTGAGCTTCCTATGTGG

TGTGAAGGACCCGAGCCTCATTCCTCACTGGGTGACCCTAGCTCAGGGCTTGCCAAATAGCAGGGGCCCAAGAAATGT

TTGTGGAATGAGTTGGGGTGACCAAGGCCCTCCGTGTCACAGGGAGTAGGTTAAAATGGTGTGGGAGCAGCTGAGGGT

GCAGAAGTGGCCCTGAGGGGGCATGTGATTAGATGAGTGAGTGCTCCCCCCACATTTGCTCTATAGCCTCCGGGGTGTC

TAGGAAGCTGTCCTCATCTTGGCTGTTCCTGTAGTGACACCCACAATCATAGGAGGGGAAGAATGCACCACTGGGGTTC

CTGAGGCCACACATTTTGCATGTTTGGGGTGGGGTGGGGCAGGGGTTCTCTGTCTCATCTTGCCTGCAGGTTAACCCTG

GCCTGCCTGCCTCCTTCCCCATAGAACACACCTTAGTCTATTTGCAGTTCACAGTACCCAGGCAAGGTTATGTGAGTGTC

ACCTTGCCAGAGAGAGGGATACATGTGCTAACTGGGCCTAATACCACCTTAATCTCAAACAGTTGAGGTGGGCAACAC

AGGGACCTGCAGGGCCAGCTCTGGGCAACTTGGAGACCCAGGTCAGGGAACTCCCAAGAGAGCTGCGGCTGGCCCAG

AGGTGGGAAGAGATCAACCTCTCTTTCTTTCCCTGGGTTCAGTGTTACTGTAGCTGTTCCCACACTTATTCATGGTCTTTT

CTTCAGAGTAAGCTTTGTGGGCTATCCCAAGGAGGGTCAGGCACCTCTGATCCTGCTGGGGGGGTCACTAAGTTCCCAC

ATCAACCCAGTGAGCAGCCAGGCTACGATCTCCCCGAACCAGCCCAGGTTTCTTGGGTGATGAGGGAGCTTGGGGACG

GCACAAAGTGGGGTGCAGAGCCTCAGACTGCAGTACTATTTTCACTGAACCCATTTCCTCCACAGCCAGGTCTGATCCC



   

AGGATCTAACCCTGGGGAGAGGGATACATTTGTTTGGGATGATGTCGCTGGTTCCTGCTTGACGTGAGGGTGTCATGAG

TATAGGACACTTAGTCAGGACAATCCACACCAGCCTACAGCACCTAAGCTTCCCAAAGCCCAGCTCCCTGGTCCTTTGT

GTGTGTGTGTAGGTCCCATGGTGTGAACGTGACCACAGGGTTAGTTCTTCCCAAGTGTGTGTGGGGCGCATAGGCTGTG

GCTCTTGCTTTGGGCTTGGCCTGCTCCCTGGAGTTCAGGTGAGAAATGAGTCACCGGAGGGTCACCTACAGTGACAACT

GAGAGGAAGTGCCAGGGACAGCTTGGCCAAATGGCCAAGAGGCCATTATGCCCGTCCCTTTGGGGCCTGAGTCACAGC

TTTCGGGGAAGTGGGCTAACGGGATTCCAGGGCCTCAAGTGTCTGTCTTGAGTCATGGAAGCAACCAGGGCCCTGGAC

ATGGGCCGTTAAGGAACAAGGTCCCCCTGGCAACCCCAGCCATTTCAGACTGAGTCACTTCCTACCCCAAACAGTCTGC

AAACTACAGGGCTCTTTCTCTGTTTACCTGGGAGTCAGTGTTAAAACCATGCTCTAGGCAGTCAGCAAGTCTCTACTTGC

CCCCCTCACCCCCCAACCCCCCATGCAGGGTGACCCCGGGCACACAACTGATCTGGAGACCCCCATCCAGTCTCCTGGT

AGCATCCCTAGAACCCAGTAACTGGTTGCTTCCTTCTGGCAGCCCCACCTCCTCCTTGACCCACAGTCTGGGTGGCCCA

GTCTCAGGCACCTGGGGGACTGGTCCAACAGCATTCTTCCTCACAGGATAAAACCTGGGGCAACCTGTAGGGAACCCT

ACACACTACAGCCACCCGTCCTGCCAGTCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCC

GCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTT

GGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAAC

CTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTG

AAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCA

CCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCAC

GTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAG

AAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAAC

GTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGAT

CCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC

CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTT

TGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTC

CCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGT

TTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGAC

GCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGT

CGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGA

GTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACC

GACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTT

CAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGC

ACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAA

ACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGA

TTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTT

GCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGA

TATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTG

TGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACC

GATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTG

ATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATC

CTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCG

TGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCC

CGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCA

GTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCG

TGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACC

GCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCG

AAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGC

TGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGG

AGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA

GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGAC

CACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAG

ATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATT

GGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAA

GCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGG

GGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGT

GGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCT

CGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGAC

ATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGT

GGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGC

ACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAG

TATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAG



   

GCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTAT

TCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCA

AAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACA

AACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAG

GCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTT

CCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCA

ATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCA

GGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATT

GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA

ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCG

GTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGC

TCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCT

TGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTC

GACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGAC

GAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTC

GTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGC

TGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTG

ACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCT

GAGGGGATCGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCG

CGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGTAGATGCCACTCAGACACAGATTCCCAGGGA

TAGGAGAAGGTGGAGAGCATGTGTACACTATAGAGGCAAGAAAAGATGATTTGGGGACTGGAATAAGTGAACTCACA

AGAAGTCAACTGCCAATTTTTAGGTCATGTCTAGTTGAGTCTTTGACAATATTTTAAAGCAACAATAGAGGCTTGTAGT

AAGGAAGAGGATAAGGAGCAGGAGGAGGGGAGGAGGGAGGGAGGAAGGGAAAGAGGGAGGGAGGAAAAGCTAGGC

ATGGTGGCATACATCTTTAGTCTCAGCATTCAGGGGGCAGAGGCAGGCAGAACTCTGTGAGTTAGAGGCTAGCCTGGC

CTAGAGATAGATAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGAAAAAGGAGAGAGAGGAGAGAGGAGA

GAGGAGAGACAAGAGACGGAGAAAGACAGAGGGAGAGATAGAGACACAGAGAGAGGCAGAGAGACACTCAGAGAG

AGACAGAGGGACAGACAGAGAAGTATTTGCAAAGCTATTAAGACAAGAATGAGTAGAAGTGATGGCGGACTGGCAAG

ATGGAAATGTAGCCAGCACACGTGAGAATAGTCACCCCTGCTGGCAGCATCTTGAATACCAAGCAAAATTCCCAGGAG

GAAAGGCAGTCTACTTCAAACCAAGTCTGGAGGTTTGGAAAATGTCATCTACAATCAAACCAGATGAAATACAGAGTT

AGAAGAGAAGCAAGAAGAAGGTAGGTGGTAGCTAGATAGACAGACAGAGCCTGGGACAGACAGAAACTGGGACAGA

CAGAGCCTGGGATAGACAGACAGACAGCCAGGGATAGACAGACAGAGACTGGAGTAGACAGACAGAGCCTGGGACA

GACAGACAGAGCCTGGGATAGACAGAGCCTGAGATAGACAGGCAGAGCCTAGGATAGACAGACAGAGCTTGGGATAA

GCCCAGACAAACATTAGTCATCTGTGGAAGACAACACAGCCGAGACCTAGAAGACAGGGTTTGCAGGAGAAACTGAG

CACTGACAACAGGGAAGGAACAGAGCCTGGACCTGGGTCGAGAAGAATTGCTCAGGCATGGGCAGGCGCTGGAATTC

TTCAGTTGCTGCCTTTCCTTGGGTCCTCAGAGTAACCCCAGGGAGGGTGTGGGGCAGATCAATTCAGAACCTAGGGGGT

ACCAACACACTGCCCTTGCAGGAAGTACAGAAACACCACCGTGTTGTGTAGCCCTCCGTGGGCATCAGGGAGCTGACT

GAAGACAGAATCTCGGGCTATGCATTCATGTTTGAATTCAAGAGGTGGAGAGCCTGGGATTAGAGTTTCTTAAAGCAG

ATCCACCCACCTTTGAGAAATGCTGCTGAGCAAATAGAGGAGACTAGATGCTCACACAGGGCCTGCTCACACAGGGCC

TGACTCTCTCCTCTGTTCCCAGTGCCCCTGCCCCACCCTCAGACCCTTCAGAAGCTGAAGGTGCCCATCATCGACTCCGA

ACTCTGCAAAAGCTTGTACTGGCGGGGAGCCGGTCAGGAAGCCATCACGGAGGGCATGCTGTGTGCTGGTTACCTGGA

AGGGGAGCGGGATGCTTGTCTGGTGAGTGTCCGTCCTTTGTCTGCCCCATCTGGGAAGCCATCATCTCTATCTAAGAAT

CTTCTCTCTAAGAGTCTCCCCGGGGACATCCTCTCTCACCTCTGGCTGGGTCCCCTTTAGCCTGTCTGGGCTTTTTCTTGT

TTATACATGGGGTTCTTGTTTATACATGGGTTTCTTGTTTATACATGGGGTTCTTGTTTATACATGGGCTCTGTACAGAGC

ATTTCAGCAGTAAAACGCAGGTTGACAGCTGTCATTCTGAGGAGGGCCCAGTGATTTAGAACCCTGACCTCCAGGGCC

AGTCCCATGACTGAATGAAGATGGTAGGATGGTGGAGCAGTTAGCCCTGAGGTGGCCAGCATACCGCCTGGCTGTAGG

GCCCATGTTGCCAATGGACTTTCTAAACCTGCAAAACAGAAGCGGTGTCATCTCCTGCTCCTTGTGGTTGTGGGGAGGG

CTCGCCACCAGAAGTGGTTCTGTTTGGAAAGCCTGTCCTTCTAGGGCCTCACAGAATGGTTGTCTCAGTACTGCCGCAT

CCAAGGACACATTGCCTGTAGGTGTGGCTTTCCTGACTAACCTTCTTCTCTGCAGGGCGACTCTGGGGGTCCCCTGATGT

GCCAGGTGGATGACCACTGGCTACTGACTGGCATAATCAGCTGGGGAGAGGGCTGCGCGGAGCGCAACCGGCCCGGTG

TGTACACCAGCCTCCTAGCTCACCGCTCCTGGGTGCAAAGGATCGTTCAAGGGGTGCAGCTGCGCGGGTACTTGGCGG

ACAGTGGGGACACAGGAAGCTCCTAATCTAGGATCTGAAGATGAGCAGCCTCCTGCAATTCTCTCTGCTGTAAATATGT

CTTCTACCTCCGGGGGGCGCCCGCGGCCTGAGCGAGAGAACAAGGAAGTTCTGGAACCGCCCACATAGAGGATCCGCC

CCTCAATCGAGGACTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCTCTGTGTGCGTGTGTATGCGCGCGCACGTGCGCG

CGAGAGCAATGATTTTTTTTTTTTTTTACAGTTATACGTAACCATGCCCACATATTTATTCCAGTTTCAATAAATTATTTA

TTCTTAGTTCCTGTTTTTTCTTTACACCCATGTATGGGAAAAACTCAGTTGGAACACAAAGCTGGGAT 
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