
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-Itln1tm1Lex/Mmucd MMRRC: 032412-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. DNA050-8 GAGTAGTTGAAGGAGAAGC Estimated Running:Time: 90 min. 

2. GT-IRES CCCTAGGAATGCTCGTCAAGA Primer Combination Band (bp) Genotype 

   1 & 2 320 Mutant 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 

 

 

 

 

Genentech ID: UNQ2789 Date of Submission:  10/12/04 

Lexicon Contract Name: DNA050 Mutation Type: X  Standard Knock out  

LexVision Name: SEC448N1   Conditional  

Reference accessions:  NM_010584; 

ENSMUST00000043094 
Is this gene X-linked? No 

 

 

 

 

 
Required Materials: X  pKOS clone DNA(s) __pKOS 11_________     

    X Target Vector  DNA __TV11-Bgeo____________     

  X Targeted ES Cell DNA __1G12____________     

X Genomic Map 
 

 

 

 

 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 3’ Internal 

Name of Probe: 16/17 14/15 Neo 2/5 

Restriction Enzyme for Genomic Digest: HpaI EcoRI SpeI 

Predicted Wild-type Band (kb): 19.0 8.4 none 

Predicted Mutant Band (kb): 11.1 5.4 16 

Probe Size: 254 bps 228 bps 605 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: DNA050-1 5’ Primer Name: DNA050-8 

3’ Primer Name: DNA050-2 3’ Primer Name: GT-IRES 

Predicted Wild-type Band (bp): 298 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 331 
 

 

 

 

 

 

 

 

 

Primer sequences:   

 

 

Southern probes 
DNA050-14  5’ – GCTGTAACCAGTGTTTCTAATG 

DNA050-15 5’ – GTTCAGTATTACATCCAGTGAC 

DNA050-16 5’ – GTAACTTCAAAGGAGCCATG 

DNA050-17 5’ – TGCTCAATACCACTGGTGC 

Neo-2   5’ - CCTCAGAAGAACTCGTCAAG 

Neo-5   5’ - GGCAGCGCGGCTATCGTG 

 

 

PCR Genotyping 
DNA050-1 5’ – CAAGTCTCTGCACTGCAGACCT 

DNA050-2 5’ – ACCTGTTGGTGTCCAGGTTCTC 

DNA050-8 5’ – GAGTAGTTGAAGGAGAAGC 

GT-IRES 5’ – CCCTAGGAATGCTCGTCAAGA 

 

 

 

 

 

 

 

 

 

 
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: 
CCATGACCCAACTGGGATTCCTGCTGTTTATCATGGTGGCTACCAGAGGTTGCAGTGCAGGTGAGTCTTGCCTCAGGTACCCACTTTTGAAGTCACCTCT

AGCTTTAGAGGCAAACCACACTAGACTGGGCTGCTCCCAGGATCTGGGTCTCTGAGGCCCAGAAATCATGCTCACCAACAATAGGATATGTCTGTGTA

GCCCTGGATGTCCTAGAACTCATTCTGTGGACAGGGCTGGCTTCAAACTGAGAGATCTGCCTGCCTCAGCCTCTTGTGTGGTGCTGGACTTAAAGACAT
CGCAGACCAGCTGATCATGCCTTTTACATTTTCTTTTAAATTAAAAACAATTGTATTAATTTTCCACTCATTTTATCATCCCTTCCAGCCCTTCCCAACTA

CGCCAAACCCCTACTCTCAGCAAAGTATGCCTCTTTTCCTTAATTGTGGATATATACTCTATATTCCTGAACATACAAATACAACCATCCCCATTGAGAT

GATGCCTTTGAGATGTAGGGTGGGTGCTTAATGCCTCTGGAAGAAACCGTCCTGAGGCAGTGAGATTGAGACCCTGAGTCCTGGTCCAGTCTCTGTGCC
TGTCTGTGGCTCATGGGAAACATCTACAAAACTGTGTCTTGTCCCTGTCAGTTAGCAAACTTAGCAAGAATTGTGTTCTGTCCCAATCACTCCTCAAGCT

TAGGACTGTAGCTTTAGGGTTTCAGAGCCAAAATCATGGTCTAGTTTGTGCCCAGACAACATTTTCTTCAGGCCTACTCTCTACAAGAACTCAGCGGTA

TTTTACAAATGTATAATTCATCTTCACTGCTTTTTTAGTATTTTTAAGGAAAAAGGCAAGTCCTCAAATGCTGTCTTATCTTCACAGGATAGTCTTGTGA
AGTCTTCCTCAGCTTGACGTTAGGCACCAGGGAATACGGTGACTACAGCCCAGAAGGACTTGACTTGTGAACGTGGAGATTTACCCCAGAGTACTTCTG

ACCCCAAAGTCTGTTTCTGCCCTTCTAGGACTTTGCAGAGTTCAGGCTATTTTGCAAAGCTCTTCCTTCTATGGTCTCTTGGTCAAGTCTCTGCACTGCCG

ACCTCAGTACCCATGCTTCAGGCTCAATAGGCATTTCTTCTACCTGCAAAGCTGGACTTCACTTTACTTAGGACATTGAACACCGTGCTCCCCTCAGGAC
TTAGGACTCAGTGCTCCCCTGCTGTCAAATCTCTTGTCTTTCTTCCTTGTGGATTCTCAGAGTGAAGCTTTCAGGTGTCACGGAAGGAGATTAGGATGAA

TGACAAGGGGAGCCTGGGTGTCACATAACAGTGAACCTCTGCATCTTCCCTAGCTGAAGAGAACCTGGACACCAACAGGTGGGGCAATTCTTTCTTTTC

CTCTCTGCCCAGAAGCTGCAAGGAAATCAAGCAGGAGCACACAAAGGCACAAGGTGAGTGAGGAAGCATTTAAGAGTACACTGAAATCCTAAAACTT
GGGAGCTGAGGGCAAAGGATTGTAAGCTCTAAGCCAGCCTGGGGAAACCCTAACTCAAAAGTGCAAACAAAACCCAGTTAAGAAATCAGGCTTTTGT

CCCCTGGAACAGTTATTTTTTTGTCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTACCTACCTACCTACCTATCTATATCTGT

TAATCAATCATGTATACAGTGTTCTGCACCTATGCTCGCATGCCAGAAGAGGGCACCAGATCCCATTGCAGATGGATGTGAGCCACCATGTGATTGTAG
GAATTGATCTCAGGCCCTCTGGAAGAACAGCAAGTGCTGTTCTTTATCTAGGAAACATCTGTCCAGCTCTAGCCTTTATCATTATTTTTTGCTTTATTTTT

TTTAATATGGAAAATGTGCTAACATATACAGAGTAGATAAAAATTGCTGCTTAAACCATTTTAAAGTGTTTCAGAAGTAAGAATACCGTTCACAATGGT

ATGGATCACCACTGTCCATCCCCAGAACGTTAAATAGTAACTCTGTAGTCACCAAGCAATGCCTTCCTGTAGTCCCTGGGAACTTCTGTTCTGTTTCCTC
CATCTATGAATCTGTTCATTCTTGTTACCTCATATGAGTAGTCTGCCTTATTTCAGTACTATGCTTCAAGGCTCATACATGTTCTGCAGAGTTCAGAAGA

GGGGGCATCTATAGAACACTTAATTTATATAAATTATTATTAGTTACATGTTTGTGGACAGGAAGGTGTACGTGTGTTCATTCTGAAGAGGGCATCCAG

TCTTCTGGAGCTGGAGGAAAAGGCACTTGTACACTGACTACCGAGTATCAATGCCAGGAAGCTAACTCAAGTCCTCTGATAGAGCAGTGCTTGCTCTTA
ACCGCTGACCATTTCTCCAATCCACTTCACTCTTCTTGATCTATTGGATATACAGGAATGGACACAGTACTTACTGCATATAATGTACAGCACAGTAATT

TTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTT

CTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTATTTAAATAGAGAGAAATCCTTGGGTTGTTTCTGCTTTTCAGGTCTTGTGACCAGA
GCTGTAAAGAACATGAATGTATGTAACTGAGTCCCTGTTCCCAGTACTTTGTACATACCAAGTGGAGTTGCTAAGTCCTTTGATAATACTGTGTTTAACT

TTAGGAGAAACATCACTGTCAGTTTGAGTAACTCTGTGTTCTGCCTCAGTCACAGAAACATGGCTTAGTGAACTCAGGTGGATCCCAGTCTCCGCAGAA

ACACTTGTGGTAGGACACTCAGGGGATGACGCAGTAGCCATGTTTGTAGATCCTAGAGCCATCTGATTTCTGGAGCTGAGATGGTAACTGCGCCTGCAC
AGAGGAGGACTGTGGACCGGTTCTCTCCACAGATGGTCTCTATTTCCTGCGCACGAAGAATGGTGTCATCTACCAGACCTTCTGTGACATGACCACTGC

AGGTGGTGGCTGGACCCTGGTGGCTAGTGTGCATGAGAACAACATGCGTGGGAAGTGCACTGTGGGTGATCGATGGTCCAGTCAGCAAGGCAACAGA

GCTGACTACCCAGAGGGGGATGGCAACTGGGCCAACTACAACACCTTTGGGTCTGCAGAGGCTGCCACAAGTGATGACTACAAGGTTGGTGCCCTCTG
TGGTCCATGCTGGGAAAGTGTGAGGATGTGAGTGTGGCTCAAGCATGCCAGGGAGAGGGCTGGAAGGTCACCCCTTGACATAGGGATGAAGAAGTGA

AAAGTACTGATCCTGAATCCCAAACTCACCCATCTAGGCTCAAAGGTAAGTAGGTGGTAGTGGGACCATTATCCTTGGAACTGGGGGTATCTGAGCAT

GGCTGGAGCCCAGAGAAGTCAGCTCTGCTGAGCACTGTGCATATGGGTCTTTTGCTCAGTGAACTCTCCTGCACTGGTCAGGCTCATTGTTGCTTGCTTT
CCAGAACCCTGGCTACTTTGACATCCAGGCTGAGAACCTGGGCATCTGGCATGTGCCCAACAAAAGCCCCCTGCACAACTGGAGGAAGAGCTCCCTGC

TGAGGTACCGCACCTTCACTGGCTTCCTGCAGCACTTGGGACATAATCTGTTTGGCCTCTACAAGGTACTCAAAACTACTGGCTGAGGCTTCTTCTCATG
GGTGTGGAGAGAAGCAGGTGTTTGAGGTTGGGCGGGAACTATCACCCCACAGGCTTGTGACCCATATTTCCCTAACTCTAAAGAATAATGATGGTTCTC

TTAGAACATTTGAGCCAAGGAAGGCAAAGGGAAGGGATATGTAGAAAGCAGAGTAGAGGGAGGGGGAGGAGGGGGGAGGGAGAGGGGCGAGGGAG

AGGGGCGAGGGGCAAGGGGAGAGGGGAGAGGGGAGAGGGGAGAGGGGAGAGGGAAGGAATCTTTCTTGTCTGGCTGGTTTGGAAAC 

 

Genomic Locus: (the deleted sequence represents nt  12469-16531 -in the sequence below) 
CTCTTTCATGAAATTTGCTGCCTGGTGTAACCGTCATCAGAAGAAGCCAAGCAACAATGAAGAGAAGAAGTGGAACAGGGCTGAGGCTCCTGAGCACC
TCAGCTCAGCGCCTCAGCTCAACTAAAGATCCCCTGGGAACTGCAACCCCTCTGCTGAGGAGGCTTCCTCTCAGAGCTATGGAGTTCCTGGGCTCCTAT

GTCTCAGGATTCTCTTCTACTGGAACACTGCCCCACCACAGATCTGTGTGGTTCCTAGGCTTCTGACTCCCAGGACACCTTCCCATCTGACCAGGAAGG

ACAATGCCATCCTCATAGACTGAACAACTAGTAGATTCCTGGGCTTTCTGTTCATAGACAGCTATTGTTGGATTTGCTGGACCAAAGACTGTAAATTAT
TCTAATAAATCCCCTTCCGATGTAAAGAAAGATTCACTCTCTACATTCTCTTACTCTAGAGATCCCTGACTAATACAGTTACTAGTAGCATTCTAGTTCT

TTTGGTTATGACATGGCTTATAAGTATGGTAGGAAGGAAAGAAGGAGGAAAGGAAGAAAGGAAGGAAGGAAGGAAGGAAGGATGGAAGAAAGAAA

GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAGGAAGGAAAGAAAGGGGA
AGGAAGAAAGGAAGGGAGAGAGGAAGAAAGGAAGGAAGGAAGGTAAGAAGGGAGGGAGGGAGAGAGGTTCTATCATGCATCTCTAAAATTTTTTTC

AGCCATGATAAATATTACCTCACCATAAATCATCTCAGATAATCATTAATATTCAGTTCTTCTCCTAGAAGAAAACTGCTTCATTTCTTTGAAGTTAAAC

TGAATGGTGCAATTGCTCTAGACACAAAATATGAGCAGAGTCACTTTGAAGCTGGAGCCTTTGAGGAAGGCTAGGCGTCTATCAGCCTCTTTTCCAAAC
TGAGTATATTCCTAAAACATATAGCATTTGTAGTGTTACTGACCTTTCTGTCACTGTGACAGTATACCTGAGATAGTCAATTGCTAAGGAAGCAAAGTT

TATTTTGGCTGCAGTTTTGATCAGTAGTGAATTGGCACTGTTGCTTAGGCCTGTGGAGAAAACATGTGGTAGTCATGGTGAACACAAAGCAAAGGGAG

GAAAAGGAACCAGGACAGGCCCCCCCCCAACACCTCCTTCAAGGTACACCCTTGTGCCCTAACTTCCTCCTCCTATACTTCATTTCTGAAGGGTTCCTC
CCCCTCCTGCCAATAGCACCTTAGATTAGCAACAGAGCCTTTGGGAGATGCAAAACTGTAGCAGTCATCTTAATGATATGTTTATAAGTGATAGAGAAA

TGTTGGACCAGCACGCCTTAAGGGTTCTTTGGAAAGTCAGTTAGTTGGATGGTGTTTTGTTGCGGTGACCACCTGAAGGAACAGTTTGTTAGCTAAAGT

AAGCATGTGAAAGGACATGTGATGAAGGATTCTTTGCTAATGACAGGCATGTATTGGTCTGCCTTACCTTTTGTAATTGAGATGCATTTGTCCGGACTC
TGAGGACCCAGGCTGATTGGATGCACGTGCTGAGGCAAGACCCATGCTAAGGCAAGGCATATGGGGGACAGGTGATGTTTGTAGAGTGTCAGTAGGA

CTCCACAGAGTGATGCAGACAGAGCTCGGCTTGCTGGTACTGCTAGCTGTGCAACAGTTGTGGTTCTCAGGTCTTCACTGAGACAGGCACAGGTGAGA

ACTTCTTCTGGTGATCCTCTGAAAGAAAGAAAACTAAATTCAAGACTTCAAAGCCCTAGCCAGAAGGTTTATTCAAGGTCCATGACTCATGCGGCTTGC
TAGTTAGGAGGGCTTTTTGGGCCTAGAGCAAAGAACAAAGGCTGTAAAGTCATCCCAGGAACCAAATAGCCATTGAGATATGAAAGGCACACAAGGA

CAATACCAGACAAGCTCAGATGAGTAATGGGCCACCTGCTGATATGGTTTGGGCTTAGCCAGATGTCCTGCCGACCAAGATAAACACCCTCCCTTTAG

AGTTACTATCACTTACTGCTCTTTGATGATTAAACTGCCCAATTGTGTGAAGCTGTGCCAATTCTTCCCGTACCCCCACTCTTTTCCTATATGAACCCCTA
ACTTTTGAGCCTCAAGGCCAACTACTGCTATCCCCTATGGGAGATATGTATCGACCCAGAGCTCCATCATTAAACTAGCTCATGTGTTTTCATCAAGAC

AGTCTCTCGTAATTCTTTGGGTGCTCGCCAAATCGGGAATTGAGTGGGGGTTTCCCCACTAGGTTCTTTCACCTCCTGGTCCCTGCTGCTAACTTGAGCT

GAAGCTGAGGCCTGGCTCTCTCTGCTAGGTCATGTCACTGCTGTTGCTAAGCCAGCTTAACCAAACTGGACTGCTGGTGTACCCCTGAGGTGTTTGCAA
GTGGATCAAACTACCACTGCCTGTTAACCCGTGAACTGAATTGCTGATTTCAAGACAACACAGATGGGTATTGCTCCAAATAACCTTTCTAAACAGGTT

CCCATTCCCCATATCCTTTCTTTTCCACTACCTCTGGTGGGTGGTGGGCTACAGAGGGGTTAAAGTGTTTAAGAACCAAAAACAAAAAAAGACAATAAT

TAAAAAACCTGCTGAACTAAACCAGCCTGTTTATTTTAAGGATGTTCTGATATCAGAATGGAAAACAGGAAAGGTGTTACACTGGGTGAGGGGTTATA

CCTATATTTTCACAGGGGAAAAAAAAGCTATGGGTTCCTTCCAAATTGATAAAAATCGGACATGACAAAGGAAGACCCCCCTAAAGATCTTGGCTACA



   

AGAACAAGATGGCAATAGACAAGAAGAAGGAGAGTAATGAAATCAACAAGATGGATGATGTATATATGGTGATATATATGTCTCTGTACACTAAGAC

TGGTGAGACTTAAATGTCTATATACAGCCAATAGCATGTATAGGGTAAAAACTTCTCATGGCTTGTTATACATACCATGCTTTAAGATGGCATGAATGG

AAATTTATATTGTAGTTTTATTATGTAATCAATCAAACTAACCTCTGAAGAAAGACAATTGTCTTTATTTATTGATCTTTATTAACCAATCTGTGTACCCT

GCATGCTCCACAATAATGTCTTTAAGCAGCTATATGTTACTTGTAAGGTTTGTAGATTGGAGAATGGAAGAGGAGATAGACATCCCTGACAAGATTAA

CACTCAGATGCTGAGATTCTGGGACCTTCCATTCCAGCTCCTTGTTTGACTCTACCTCAACCACATCGAAGCTGTTTCCTCTAAAGACTTGCTTTCAGGA
CTTTTCCAGAACAGCTAGCTCACCATCCATCCAGCCTTTCAAACTGTTATAGTCTAGAATGTCTGCTAAACCATGAACTTTCTCAGGACAGAGAGACTA

AAAGGCAAATGATGCCAGCTAGTCCTGCTTTGACAAATGAATTTTCCCATTTTCCTTTGGGCCCCAGAAGGGAATTTTTTGACCCAATTCAGCTACAAA

TAGACAAAAGAAGATCCTTGTCCAAGTCTAATAGGTTGGGGTGAATGTTTCCAGATATTTTGTAAATTGTAGATATATTGTCACTTTAAGGGATAATTT
ACAAATATTGTAGCTTTGGACAGGAAGGAAACTAGATAGCTTAGTCTCAGGAATTTTTTATTTTTTCTTTCCTCTTCTCTATTTTTCCTTCTTAGGTAAAG

GAAAGGGAAGTGGAGGAGAAAAGGGTGGATATAGTAATGCAGAAATTAGAGGAATAGACAAATAGAAATAGGCTATCAAATTTACCCTTAAAACATT

ACCTTACATTGGTATCTTACATTGGTAGAAATCTTTATAATTAATACAAATTAAAGTTATAATTTTACATTGTAATGGAATTTATAGATTGATACAGGTT
TAAATATTTCATTAGTGTGAATTTCTTATATTGATACAAAATTTAAAAGTAACATTGTTACTCTTTGATAGGCATTGTGCCTATACAACCCATCTAAGAA

TACAAGGCTTAGACCCAATCCTTCTAACAACTGCCATTACAAACTGTTTAGGAAAATTAAGTAATACAAGTTAAGGGCCAGATAGTAAACCCGTGGTT

ATATTAGATTCTGATTTAATTATAATAAAGTGCTTTTAATTTATTCAACTAAAATGACTAAGAATAGTTAAGGGGTAACATTTCAGATATACTTTACGTA
AATAAATCGTCTGCAAAAGTGTCAAAAGTCCACAGCATATGATATTTAAGGCCATTTCATTTTTAAAGATCATTGGACTAGAGACGTGCCTGTTCCTGA

CAGCAGCCTCTTCTTGGCTCAGAAACGAAATTGAGCATCAGTGTGGTTGCTCCAGTTGTGGTGAGACAGCCACTAGGTAAGAAATGCCTCAATTCATTT

AAAGACAAAAATACTGTCCAAGAAAAGGATACACTATGCATAATAGTTTACTGATAGCTCTGTCAAGACAGGGTAAGCCGTCCTTCACAGCTCTGCTT
TACAAAGGTCTGTCAGACAATCCTGGACCAGAAGGCTGAAGACTTATGCTCCAACATTTTGAGAAATGAGCGGGTAGTCAGCTGTCTCTACAAACTGA

TTAAGTTTTGGAAGCTATGTTCTGTGCTTCCTATATTTTCAGGTAATATTTAAGTCATTCTCACATTTCTGATGGTTTTGAAGTCTATTTATAGTCTCATA

GACAGTTCAAATTGTTTAACATTGAGAGAGATGAGATAGATTTGAAAACATGGTTTTCAGATGGTAATACAAGCTAAAACCAGAACATAATTCAGATA

TAAAATTTTAAGCTCTTTAAGTTAGGATAGATGGTAGAGTGCTTCATCTAAATTGATAAATATGATCAACTGAGTGTTAAGTATATCTTATACTTTATAA

TTTATGTAATTGTAAGGTTATGCTCAATTTATTTATTTTTTATTTTTTATTTTTTTAAAGTTCTTCACATTTTTATTCTCTGTACACAAAGACCAGCATGAT

CAGTTCCACTTGGTAGACAGTCATACAATCCATTCAAGCTCGTTTAGTCCAACTTAATGAAGCCTATGTCCTTTGAGTACTGCTGGAAGCACTGGCGGC
ACATGTTCAGCTTGTATTTATGGATCAGACCGTGGCAGTTAGAGCAGACGCGGCAAGAGTAGGAACCTTGGCCGAACTTCCACCGTGACTCCAGTAGA

GCTACTGGTGACCCATCTTGTCTTCAGATGCCTGACGAGGAAAAAGGCTATGCTTAATTTATAACTGAAAGAAAACAGCCTTTTAATTGGACAAAAAG

GGGGAAATGTTGGGGGTTTCCCTTGTGCTGTTTATATTCTGATTTTAATTCTGCTTCCTCAAGAGGGGCTGCCTTGACAAGGAGTAGATCATGTACTCAG
GTGATTTCATGTGAACCTTCTCCCCATTTTAACTGGTCAAATAAAGGCTAGAGCCTATGGTTGGACAATGGAAGGGAAAGGTGGGGGTGGAGTTTTAG

AAAGTTGGAGAGAGCCCTGAATGAGAGAAGAAGAAAAAGGAAAGGTGTTTGCCAGGAGAGAGGAGAGGAGGTGGACATGACTACAGGCCTGGAAGG
TATAGCTGGGGAATATAGCTGGATATATACATATGGCTGTGTGGGGCTAGATGATCCTGTTAATGTATATGAGCCAGTAGAGAGTCTGCCCAGCTAAG

GCCTAAGCTCTGAAATATTAAAAGGTCTCTGTGTGGTTATTTGGAGGCAACAGCCACTAGGTGGTTAAGGTGGTTAAGGTGGTTAAGATGGTTAAGGT

GGTTAAGCCACTTAAGGGAAAGGTGGGGGTGGAGTTTTAGAAAGTTGGAGAGAGCCCTGAATGAGAGAAGAAGAAAAAGGAAAGGTGTTTGCCAGG
AGAGAGGAGAGGAGGTGGACATGACTACAGGCCTGGAAGGTATAGCTGGGGAATATAGCTGGATATATACATATGGCTGTGTGGGGCTAGATGATCC

TGTTAATGTATATGAGCCAGTAGAGAGTCTGCCCAGCTAAGGCCTAAGCTCTGAAATATTAAAAGGTCTCTGTGTGGTTATTTGGAGGCAACAGCCACT

AGGTGGTTAAGGTGGTTAAGGTGGTTAAGATGGTTAAGGTGGTTAAGCCACTTATTATTTTCCAGCCTGAATTAATATACAGAATATTATTATTCATTTT
ACAGTAGTATTTATGTATATTTATTTGTGTGTATTCATATGCACCTGTGGAGGTCAGGACAATTTGTAAGAGTTGGTTCTCTCCATCCACCATTTGGGCT

GCAGGAATGAAACAACATCTTAACTGGCTTAGCCAACATGCTGGGCCAAGGTCATCTTCCTAATGGAAATTTGCATGCTTTCACTTCCTGCTCTTTTTCT

CTCACTCCTCACTGCTCTCACTTAGGTAGAGTTTGTTGTAAATGTTTGGTGTGAATAGTGAGGTTCAAAGAGATGAAACAAAAGGAGAAATCCGTTCTT
TTCTCCAGGTGATAGAATGCTTAGGTAGAAAAATCTAAACTACAGCTGAAGATCAATTATCAGACTGGATGACAGAGATACTGGATACAAAGCTAATG

TGGAAATCAGTTCTTTCTAAGTAGTATCAAATCCTGGGCTTGAGCTGTCTTTAGCTTGTAGAAAGTTCTCTCCATTCTAGCAACTTGCTGCATTCTTCAT

AAAATCTAAGACCTGTGGATAAGCTGTATTATGCAGCATGAATCACAAATTACAGTATGCCACTGAATAAACATGAACCATCATTTAGAGACAGTGAA
GTGCTAAGTCTAGTGTTACAGGAAGTATACATTTCATTTGAACACTGGTCTTAGACCCAGATGCAGTTAATATCTCTTTTGTGATAGATTATGGAACTAT

GTAAATATACAAAGAAAACATTGGCTTAACAAATACAGCCTCATGAAAGTTTCCTAGTAACTTCAAAGGAGCCATGTAAACACTGCAACAGCCATGCT

ATTGCACTGAGATAACCCTGTGCACAAGGATGAAGCAACACCTAGGAGGAAGGGATCCATTCCACTGAGGGGACATAGCAGTGATGCTCAAAAGATG
CAGGAATGATACTGGGGCAGGAGAGATGGTGCAGGGAATAGCACCAGGGGGATGGTGCAGGGAATGGAGCACCAGGGAGATGGACCAGGGAATGGA

GCACCAGTGGTATTGAGCAGGGGATGGAGCACCAGGGAAATGGAGCACCAGGGAGATGGAACAGTGCCATGGACCAGCCCAGTCAGCCTCTCTCAAT

CCTTGGGAAATCAGGGTTTCACACAGATGGGTAAAGAGTTGGCAAGAAATGACAAACAGACACAGACACAAGGGAGTGCTGAATCTGAATGTATTTTT
TTTCCAAGCAAACACCAGACTTTTAATACAGAAGAAAAACAAGAAAGCCAGGTGAACACATCCCCCAAGTTACATTGACACAAAACAAAAAAGAATG

CATACATTTAAAGATGGTGGGATCCAGGCTGTTTTTACAACTGAGGATAGGAACAACCCTAATTAAGATCAGCTAAACACATGACTCAGGTAAATGCT

CTGATACAATGCTAGTCTATTGTTAAACCCATCACCAGGGGTTCTTTGGTAAATACCTGAGTAGGCTATTCCTCTCGGCCTAGTGAAAAAACCTGCACC
AGGGGAATTCCCTTCTACTAACCATTTCATGCAACAACCTACCTATTTCCTAGGCCATTGTGTATTCCTGTGTTTGGGTATGACTTGGCTGTTGTTCTAA

GTAATTACTACACAGACTAGCCCTGAGCTTTTCTAGCTCTGTTCAAATAAATAGTAATGCCTAATTAGTTTCACTGTCTCTATAAGAAGTGAATTTGAAT

GTTACTGAATAGGTAACATTCTTACTGAATTCCAAGATCAGGGTCAGCTTCAAGGACTTTCTAGGAACCATTGGAACACTGGCAAAGGCTTAGTTATGT
CAAAATCAATCCTTAATGGCACTTATACTAAAACAATATTGAAAGAGAGCACACAGATTCATACACCAGATTAACGCGGGGACAGGGTTTGAGTATAT

GGGCTATGGGAATGCCAAGGTTTCAGGAGACTAAGATTCCGTGAAAGGCTTTGCCTCGTGACTGCTTCCAGGCTTTCATGCCTATCATGTTTGTCACTA

CTGGAGTGTATGTAGCAGAACAGGGAATGGATTACCAGGGAGATGAAGCAGGGAATGGAACTCCAGGTGGATGGTACAGGGAATGGAACACCAGTGT
AAGTATGCACTGGTCAGTGTCTAGATATGCATGCTGGGGACCAGTGTCACTTGAGGATGAGTCAGTTAAACTGCTCAGCCACCTTCTTATTCACTTTTG

AGGTGATACTTCTTTTCCAATGTTGCTGGGCACCATTGAGTTCTGTGTCCTTCTCTGCTAGGAGGAAACCAAACACATTATATCTAATAGTGTGTCTCCT

CTGTGGTGGGGAAGAAGGCAGGGGTGGGGTGGGTATTGTCCAGGAACACTCAGAACTCTGGTGTCTCCAGCTGGAGTTGCAGAGTCTAGAGGCAGGA
CTGTTCTCAGCTTTAGCACGGGAGAGCAATGGAGATGAAGCTTCCATGCGGCACCAGAGAAGCACCTCCAAGCAAGGGCTCCTGAGGTGGCAGAACC

ACAGGTGGGTGGTGATAGGAGGTGGGGAGGGGTTGTGGGAAGAACAGTTATTTTTCAGGCTGAGCAGGAACTGTGTTCCCATCAGACAGGTGTTGTAG

GAAATATCTAATCTCAATCATGTGTTTATACAATGCCATTGATCATCCAGGTCCCTGATAAAAGACACACAACTTTAATTGTTGTAATAAGCCTTAATC
AGCACTAGAGCAGGGAACATATCTGCCCTCTATGCTTTAGAATCTATTTCCCCCGCATTAACACCATTTAATAATTTGTCATGTTCCATTTTGGCAGCTC

CTAAATCCAATTGGCTAGTCCCCCATGACCATATTTTTATGACTCAACTACTCTATGGTGGCATCTTCCTCTGTCCACCTTCTTCTCTCTCCTTATGGTCT

CCTCACACCCCCAGCCCTGGAACCCAAGAGCCCTGCCTCTCTCTGCCCAACTGCTGGCTTTAGGCATCCATATTTACCAATAAGGGATTACTTGGGAGC
AAGGTTATATAAGGTCTCCTGGGCATGTGCACACTCTCTCATCTCTAGGGCCAATTGGGGGCCAGTATTTACCATTACAGTATAAGCAAACGATCAGAC

AGACACTGGTAATGGAAGGGCTTCCTGCATTGTGGCCCTGAGTTTTCCCTGAAGTGAACTTGAGGTTGCTCAGGTCATCGCCTGGGGGTTTTTGGTCCA

TGGCCTGCTGCAAGATCACTGAAGTTCTGGATCTTGCAGGTAGAAAGTAAAAACAGACTGTTTGTTGTTGCATGGCAAAGTAGTGATAAATGAAAAGT
GAGAGGAAAGATAATGTCATCATTTGATAGATCTGAAAGGGTGTGTGTGCAATCTGAATTCACTCACTATCAAAAGTGAACTCCCAGGGCCCGGGAGA

TGGCTCACTTGGTAAAGGGCTTGCTGCACAAGCATGAGTTTGGATCCCCAGGACCTGTACAAAAATCTGGGCACAGAGGCATGTTCCCGTACCCAGGG

GTAGGAAGGCAGAGATGGGTAGATTCCCAGGGCTTGTCAAATTGGTTCCAGTCACTGGCTCAAATGTGAGATTCTGTCTCAAAAAAAAAGAAAAAGTG
TACTACTCAGCTATTAAAAAGAATGGATTTATGAAATTCCTAGCCAAATGGATGGATCTGGAGGGCATCATCCTGAGTGAGGTAACACATTCACAAAG

GAACTCACACAATATGTACTCACTGATAAGTGGATATTAGCCCAAAACCTAGGATACCCAAGATATAAGATACAATTTGCTAAACACATGAAACTCAA

GAAAAATGAAGACTGAAGTGTGGACACTATGCCCCTCCTTAGAAGTGGGAACAAAACACCCTTGGAAGGAGTTACAGAGACAAAGTTTGGAGCTGAG

ATGAAAGGATGGACCATGTAGAGACTGCCATATCCAGGGATCCACCCCATAATCAGCATCCAAACGCTGACACCATTGCATACACTAGCAAGATTTTA



   

TCGAAAGGACCCAGATGTAGCTGTCTTTTATGAGACTATGCCGGGGCCTAGCAAACACAGAAGTGGATGCTCACAGTCAGCTAATGGATGGATCACAG

GGCTCCCAATGGAGGAGCTAGAGAAAGTACCCAAGGAGCTAAAGGGATCTGCAACCCTATAGGTGGAACAACATTATGAACTAACCAGTACCCCGGA

GCTCTTGACTCTAGCTGCATATGTATCAAAAGATGGCCTAGTCGACCATCACTGGAAAGAGAGGTCCATTGGACATGCAAACTTTATATGCCCCAGTAC

AGGGAAATTCCAGGGCCAAAAAGGGGGAGTGGGTGGGTAGGGGAGTGGGGGTGGGTGGCTATGGGGGACTTTTGGTATAGCATTGGAAATGTAAATG

AGCTAAATACCTAATAAAAAATGGAAAAGAAAAAAAAAAGGTGGAAAATGATTGAAGAAGATAGCCCATGCCAGCCTTTGGTCACTAAGTGTGTGGA
TACATATGCACTCAGGAACAAGTGGACACAACCCATAGGCACAAATTCATTAATAAAAAAAATTGACCTTTTCTTTTGTAAAAACTCAAATAAGAAAC

TTTCAAAACCCAATAAAGGTTATTTATAACAAAATATGCAACATGGGGTAGAGAGATGGTTCAGTCCTTAAGAACTGGAATTCGGTTCCTAACATCCTT

TTCAGCTGTCTTACACCTGCCTGTAACCCCAGCTTGTTGGGATGTGATAGCTTCTGGACTTTGGGGTACCTGCACATACATGCACATAATCTTACATACA
TACATGAATGTATACATGCATGCATAACCTTAAAATAAATCTTAAAAATAAATAAAAACCATTATATTTACCTGCACAGCACTGAAATATTTCCTTGTA

TGATGAGAAAGGATGTCATTTCCTTCTGCTATTCAACATGGTACTGGAGACATTTACGAGGTGATACTTGTAACAGGAGAGAAAGAAAGGCTTAGGGA

TTGATAAGGAAGAAACAATAGTTATTGTTTTCCTATAAGATATCTGTTGTATAGGAAATCTGAAATTACCTGCAGATAATGAACAAGAGAATATTTTTG
CTAGCTATAAAGTCTATAGGAAAACCGGTGTGTTTCTCCATGTGCACGCATCAAACAATATGAAACTGAAATTTAAAAAGGAGCCAGGCAGTTGCAGT

GCATGCCTTTAATCTCAGCACTTAGGAAGCAGAGGCAGTCAGATCTCTGTGAGTTCAAGGCCAGCCTGGTCTACAGAATGAGTTCCAGGACATCCAGG

GCTACACAGAGAAACCCTGTCTTGGAAAAGTAGTCCTCCGTGCTCTGACTCTCCATGGCACACCCATTGTGATTGTGCTAACAGGTAGGCTGAACCCGA
GTTCTAAAGCTGTTTTGCTGTTCCTCTGGCATGGTTCCAGACAGTGGACTACATGAGACCCAATCTCAAAACCCACCACCACCACCACCACCACCACCA

CCAGCACTGGCAAATATTTCCTTTTCCTATGAATGACCACCACCACCACCAGCACTCGCAAATATTTCCTTTTCCTATGAATGATGATTATGGTAGATGT

TAGGATTTTTTTAAGAGAAATATATAATTTACAGGAAAGATACAAGCTGAAAACAAACACCCAACATCACCTCTTAGAATATGGAACAATATGGGTAG
ACCACACTGAATATTTGTCTTTTAGGGCCACTAATCTCAGAATTACCCTGCAATAAGATGCTGTATGTACACAGGGCATCTTGCCAGGAGGAAAGCTTG

TGTCTCACTGGGCTTTCCCCATAAAAGGACCAAAGTCTCACACATGCAGGAGCCTCAGCAGAGAAAGGTTCCTGTCATTACTCAGCTAGCAACTCTCAG

CTCCTGCCTGGTGCAGAGGGAAGGTGACTGCTGTGTGTGGAATATGGAGGTGGGGGTAGTGGTGTGAGAGAATTTTGGCTCAAGTCACAGGTAAATCC

AGAAGGTACTGAGTTTAAAACCACAAAGGGGCCGGGCGTGCTGGCGCACGCCTTTAGTCCCAGCACTCGGGAGGCAGAGGCAGGCGGATTTCTGAGTT

CGAGGCCAGCCTGGTCTACAAAGTGAGGTCCAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTCGAAAAACCAAAAAAAAAAAATAAATAAATAA

AAAATAAAAATAAAAATAAAAATAATAAAAAAAAATAAAATAAAAACCACAAAGGGACCTTTGAGTAGTTGAAGGAGAAGCTAGGAGCTGAGACAG
GAATAATGGGAAAATGTCAGAATAAAGTGACTTTCATCTTGCTTTTCTCTAGACCACCATGACCCAACTGGGATTCCTGCTGTTTATCATGGTGGCTAC

CAGAGGTTGCAGTGCAGGTGAGTCTTGCCTCAGGTACCCACTTTTGAAGTCACCTCTAGCTTTAGAGGCAAACCACACTAGACTGGGCTGCTCCCAGGA

TCTGGGTCTCTGAGGCCCAGAAATCATGCTCACCAACAATAGGATATGTCTGTGTAGCCCTGGATGTCCTAGAACTCATTCTGTGGACAGGGCTGGCTT
CAAACTGAGAGATCTGCCTGCCTCAGCCTCTTGTGTGGTGCTGGACTTAAAGACATCGCAGACCAGCTGATCATGCCTTTTACATTTTCTTTTAAATTAA

AAACAATTGTATTAATTTTCCACTCATTTTATCATCCCTTCCAGCCCTTCCCAACTACGCCAAACCCCTACTCTCAGCAAAGTATGCCTCTTTTCCTTAAT
TGTGGATATATACTCTATATTCCTGAACATACAAATACAACCATCCCCATTGAGATGATGCCTTTGAGATGTAGGGTGGGTGCTTAATGCCTCTGGAAG

AAACCGTCCTGAGGCAGTGAGATTGAGACCCTGAGTCCTGGTCCAGTCTCTGTGCCTGTCTGTGGCTCATGGGAAACATCTACAAAACTGTGTCTTGTC

CCTGTCAGTTAGCAAACTTAGCAAGAATTGTGTTCTGTCCCAATCACTCCTCAAGCTTAGGACTGTAGCTTTAGGGTTTCAGAGCCAAAATCATGGTCT
AGTTTGTGCCCAGACAACATTTTCTTCAGGCCTACTCTCTACAAGAACTCAGCGGTATTTTACAAATGTATAATTCATCTTCACTGCTTTTTTAGTATTTT

TAAGGAAAAAGGCAAGTCCTCAAATGCTGTCTTATCTTCACAGGATAGTCTTGTGAAGTCTTCCTCAGCTTGACGTTAGGCACCAGGGAATACGGTGAC

TACAGCCCAGAAGGACTTGACTTGTGAACGTGGAGATTTACCCCAGAGTACTTCTGACCCCAAAGTCTGTTTCTGCCCTTCTAGGACTTTGCAGAGTTC
AGGCTATTTTGCAAAGCTCTTCCTTCTATGGTCTCTTGGTCAAGTCTCTGCACTGCCGACCTCAGTACCCATGCTTCAGGCTCAATAGGCATTTCTTCTAC

CTGCAAAGCTGGACTTCACTTTACTTAGGACATTGAACACCGTGCTCCCCTCAGGACTTAGGACTCAGTGCTCCCCTGCTGTCAAATCTCTTGTCTTTCT

TCCTTGTGGATTCTCAGAGTGAAGCTTTCAGGTGTCACGGAAGGAGATTAGGATGAATGACAAGGGGAGCCTGGGTGTCACATAACAGTGAACCTCTG
CATCTTCCCTAGCTGAAGAGAACCTGGACACCAACAGGTGGGGCAATTCTTTCTTTTCCTCTCTGCCCAGAAGCTGCAAGGAAATCAAGCAGGAGCAC

ACAAAGGCACAAGGTGAGTGAGGAAGCATTTAAGAGTACACTGAAATCCTAAAACTTGGGAGCTGAGGGCAAAGGATTGTAAGCTCTAAGCCAGCCT

GGGGAAACCCTAACTCAAAAGTGCAAACAAAACCCAGTTAAGAAATCAGGCTTTTGTCCCCTGGAACAGTTATTTTTTTGTCTATCTATCTATCTATCT
ATCTATCTATCTATCTATCTATCTATCTATCTACCTACCTACCTACCTATCTATATCTGTTAATCAATCATGTATACAGTGTTCTGCACCTATGCTCGCAT

GCCAGAAGAGGGCACCAGATCCCATTGCAGATGGATGTGAGCCACCATGTGATTGTAGGAATTGATCTCAGGCCCTCTGGAAGAACAGCAAGTGCTGT

TCTTTATCTAGGAAACATCTGTCCAGCTCTAGCCTTTATCATTATTTTTTGCTTTATTTTTTTTAATATGGAAAATGTGCTAACATATACAGAGTAGATAA
AAATTGCTGCTTAAACCATTTTAAAGTGTTTCAGAAGTAAGAATACCGTTCACAATGGTATGGATCACCACTGTCCATCCCCAGAACGTTAAATAGTAA

CTCTGTAGTCACCAAGCAATGCCTTCCTGTAGTCCCTGGGAACTTCTGTTCTGTTTCCTCCATCTATGAATCTGTTCATTCTTGTTACCTCATATGAGTAG

TCTGCCTTATTTCAGTACTATGCTTCAAGGCTCATACATGTTCTGCAGAGTTCAGAAGAGGGGGCATCTATAGAACACTTAATTTATATAAATTATTATT
AGTTACATGTTTGTGGACAGGAAGGTGTACGTGTGTTCATTCTGAAGAGGGCATCCAGTCTTCTGGAGCTGGAGGAAAAGGCACTTGTACACTGACTA

CCGAGTATCAATGCCAGGAAGCTAACTCAAGTCCTCTGATAGAGCAGTGCTTGCTCTTAACCGCTGACCATTTCTCCAATCCACTTCACTCTTCTTGATC

TATTGGATATACAGGAATGGACACAGTACTTACTGCATATAATGTACAGCACAGTAATTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCT
TCTTCTTCTTCTTCTTCTTCTTCTTCTTTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTC

TTCTATTTAAATAGAGAGAAATCCTTGGGTTGTTTCTGCTTTTCAGGTCTTGTGACCAGAGCTGTAAAGAACATGAATGTATGTAACTGAGTCCCTGTTC

CCAGTACTTTGTACATACCAAGTGGAGTTGCTAAGTCCTTTGATAATACTGTGTTTAACTTTAGGAGAAACATCACTGTCAGTTTGAGTAACTCTGTGTT
CTGCCTCAGTCACAGAAACATGGCTTAGTGAACTCAGGTGGATCCCAGTCTCCGCAGAAACACTTGTGGTAGGACACTCAGGGGATGACGCAGTAGCC

ATGTTTGTAGATCCTAGAGCCATCTGATTTCTGGAGCTGAGATGGTAACTGCGCCTGCACAGAGGAGGACTGTGGACCGGTTCTCTCCACAGATGGTCT

CTATTTCCTGCGCACGAAGAATGGTGTCATCTACCAGACCTTCTGTGACATGACCACTGCAGGTGGTGGCTGGACCCTGGTGGCTAGTGTGCATGAGAA
CAACATGCGTGGGAAGTGCACTGTGGGTGATCGATGGTCCAGTCAGCAAGGCAACAGAGCTGACTACCCAGAGGGGGATGGCAACTGGGCCAACTAC

AACACCTTTGGGTCTGCAGAGGCTGCCACAAGTGATGACTACAAGGTTGGTGCCCTCTGTGGTCCATGCTGGGAAAGTGTGAGGATGTGAGTGTGGCT

CAAGCATGCCAGGGAGAGGGCTGGAAGGTCACCCCTTGACATAGGGATGAAGAAGTGAAAAGTACTGATCCTGAATCCCAAACTCACCCATCTAGGC
TCAAAGGTAAGTAGGTGGTAGTGGGACCATTATCCTTGGAACTGGGGGTATCTGAGCATGGCTGGAGCCCAGAGAAGTCAGCTCTGCTGAGCACTGTG

CATATGGGTCTTTTGCTCAGTGAACTCTCCTGCACTGGTCAGGCTCATTGTTGCTTGCTTTCCAGAACCCTGGCTACTTTGACATCCAGGCTGAGAACCT

GGGCATCTGGCATGTGCCCAACAAAAGCCCCCTGCACAACTGGAGGAAGAGCTCCCTGCTGAGGTACCGCACCTTCACTGGCTTCCTGCAGCACTTGG
GACATAATCTGTTTGGCCTCTACAAGGTACTCAAAACTACTGGCTGAGGCTTCTTCTCATGGGTGTGGAGAGAAGCAGGTGTTTGAGGTTGGGCGGGA

ACTATCACCCCACAGGCTTGTGACCCATATTTCCCTAACTCTAAAGAATAATGATGGTTCTCTTAGAACATTTGAGCCAAGGAAGGCAAAGGGAAGGG

ATATGTAGAAAGCAGAGTAGAGGGAGGGGGAGGAGGGGGGAGGGAGAGGGGCGAGGGAGAGGGGCGAGGGGCAAGGGGAGAGGGGAGAGGGGAG
AGGGGAGAGGGGAGAGGGAAGGAATCTTTCTTGTCTGGCTGGTTTGGAAACAGTCTCAGTTACTGGGCCAGTGCAATGCTTCTCCAGGCAGGGCAGCA

ATCATGGAAGTTCCAATGCTGTAGTCCTTACCCAGTACCTTCTTTTCTTCTTTGTAGAAGTACCCGGTGAAATACGGAGAAGGAAAGTGTTGGACTGAC

AATGGTCCAGCATTACCTGTAGTCTATGACTTTGGTGATGCTCGGAAGACAGCCTCTTATTACTCCCCCTCTGGCCAGAGTGAGTCTATTAATGCTCCTC
TGAACTCTCTGCAGGACATGGGTGATCAATTCAGTTATGATAAGTAGCAGTCATTTACCAACCATTGCAGCCTGCTCTTCTTATATGAATGTTTGTGTTT

TGTTTCACTTTATTCTCAAGATTACCCTTGAGCTCTGAACTATAACTAACCCAGTTTACAGACCAGGAGATTGGAGCACTGAAGGTTCAGGAACTTGGC

TGAGAGCACAAGGGATAAGCAGGAGAGTTGGCATTTGCACTGGGGAAGTTTAGCTCTAGAATCGACTTCTAGCAATACTTATACCATCCAGTGCTTTCT
CAGGGATAGGCCAGGTCGATGTTCATGCTGCAAAACAGCAGCAGCAGCAGCAGCAGCAACAGCAACAACAAAAACAAAAACAACAACAAAAAACCG

AGAACAACAGAAACAAAATGGAGTTTGATTTCTGTTGTGAGGGGTGACTATTGTGTTATTTAATATAAATGCAAAGGTGGCTCTTACCCCTCATAGAGG

TTGAGCCTATGCTGTATAATTTCAAGCTCTTATTACTTATGGTTGGTATATAAAAGTTTAAAATGAGCAGAGTCAATATACTGGCTAGCTGCTGTGACTG

TCCCTCGGAGGTCAGTGTTCTCTTCCTTTGTTTATCTTCATAGAAGCCTTCAGCAGTTTGGGGTCTTTTGAATACTAACTTCTGGGCTCTGGGGTTTGGAA



   

CAGGCTCCTCCTGGCTATGTTTGCTGGTGGGATGCTTCAGCAATGTGTCACAGAGGTGTCACATTCCACCAGTCAGTCAATTATTCTCTCTGTCTCTTTT

ATTCTCTCTTTCTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTCCCTTTCCTTCCTTCCTTTA

ATTTTTTCTCTTTTTCTTCTCTCCTTCCTGCTCTCACTCCCTCCCTGCCTCCTTCTCTCTCTCTCCCTCCCTCCCCCTGTCTCTTCCTCCTTTCTTTCTTTTCA

GTTTTTGAAACAGTGTTTTTATGTGTAGCTTTGGTTGTTCTGGAACTCATTCTGTAGAACAGGCTGGCCTTGAACTCTGAGATCAGCCTACCTCTGCCTT

CCAAATGCTGGGACTAAAGCTGTACACCACCACCTAGCTGTAACCAGTGTTTCTAATGTGTTGAACTAGAATCTGTGTCTTGCACTTACACTCTCATATA
TTGACCTTAAGACAACTATTTCTGGACCCTTTCTTGAGCGCTTTTTTTCCTTTTCTTTTCAGGGGAATTTACTGCAGGATATGTTCAGTTCAGAGTGTTTA

ATAATGAGAGAGCGGCCAGTGCCTTGTGTGCTGGCGTGAGGGTCACTGGATGTAATACTGAACATGTGAGTCTTTTAAAAAATACTATTTATTTTATTA

TTTTAAATTATGTATATACCTGTGTGTTTTTGTGTATGTATATGCATGTGTGTGCAAGTACCCTTGGAATCCCCAAGAAGGTGTTAGATTCCCTGGAAAT
GGAGTTATATGTGCTTGTGACATGCCTGACATAGGTGCTTGGGAACAGAACTGAGATCCTCTGCAAAAGCAGAAAGTGGTCTGAATTGTTGAGCCATTT

CTCATGAGTCCTATTAGGGACCAAAGGAGTCTGTGAGTAAGACTGAGTTTTTCAGTGTGTGTTGAGCTTGGCAGATTGTCACAGTAGTGTGAGCATGTG

TGTGAGCTCAGGGATCAGAACTTCTGTCTAGAAACAAATATTCAATCTGTAGAAGGCCAAAGTCAACATTACAAATTTCTAATGTACTGCTGCTGTTTG
GTTAGATTTTATGATAAAACACCTGCTACATAGACCTAGAGTGACATTGTGTTTAGGAAGACCTGTAGAAGCCTTTGGGGTCTTAAGGTCAATACAGAC

ATTGTCAATGCCTTTGGGGTTAAAGAGATAACACGTGTTGCTCTCCACCCAGGGTTTAGCTTTAGCTTTCACAGTGAAATGTATCCTTTCCAGGGCTTGT

ACAGATACTCATTGTGTTGAGAAGTTACTAGAAGAGGTCAGACATCTGGTAGACCTCACTCACACTATTCTCCTCCATAACACAGGAGCTTTCTCTGGT
TAGAGATCAGCATATATACTGATTGTGAGGTCAGGTACACTTAGTTCCACTGCAGCTATCTGATATTTCCCTAAGCCTGGGATCATTAGATTCTCGCTGT

TTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTTTCTAGTTTGTAGCAGAAAAGCAGAATGCCGAGAAAATCTCTGGGTAGTCAACAGTAGGAATTACC

AAGAATACCAGGTTCTCTTGGAACCCAGACCTCCTCAAAGTAACAGTCTGAGAAAAGGATCCTTAGCTCCAGACAGGCAGCTCTGTTTCATGGTTTCAT
GGTTATCAAAGAATTCATTCTCCAGAAAGGATGTGGAAGCTTTTCTGACAAGGAGGTCCCTGTAATGGAGGGTGATGAGTATGGACGGACAGAGATAA

GAAAGGGCCGGTCTCTGGGAAATCCTGGATCCTAGTCTCCTTTAAGTCATGTCAAAGATTAGGAAATGTAGTACTCACAGGCGTTAGTGTGTATTCAGC

ATAGCTTGCTTTGCGCATCTAGACTGTAACAATATAGGAGATATGAAACACCATGTACCTTCCTAGCACTTTGGCATTCATACAAATGTATAATTGTTTT

CTGACATGTTTGAAGTGTAATAGGAATAAAAATTAAGGCGTTTGGGTATGGCTTAGTGATAAAACATTTGCCTAATGTGCAGAAGGTCCTAGGTTTTGG

GTTTTAGTGACATAAAACAAAAGAAAGCAAAAAAAAAAAAAAAAGGAAAACAAAAAATTCTAGGGCTTACAATGAGAACTGGAAATGGGAGAGTAC

CCTGACTGCAGGAGAGACTTTTTGGTTTTGAGACAGGTCTCATATCTCAGGTTAGTCCTCAACTCGCTGTGTATTAAAGGCATGTGACAACACACCCAG
TCGATAGGAATGGTAGTTTTTGAGTTGAGTCTTGGGAGAGTGTCAGAAGCTTATGATGCAGGCCAATATAGGGTGAGTGAATAGTGTGTTTAAGTTTAC

CCGTGTTTCAGCTGGCATGTGGTATTGAGGCAGAGCAAGCTGTGCTTTAGTTTTGGTGTATGGAGTGGATATAGAGTAGAGGTAGGAGCTGATTTAGAA

AGTGTTTACAGGAACTAGATGAGGAAGAGCCTTTTACATTACCCTAGTGAGTTTGTACTGTAGATGTCAATGATGGGCACCATGAACACACAGTAAAG
GGAGGACTTGCTTGATTATCTGTGTGAAACAAAGGTGACACTGATAACACAGGAGGGCAGAATTCAGTGGGGGAGTGACTAAGCACAAAGAGTGATG

GTTTCCATGGTCCAAATGAAAACATAAAGTAGGGCAGTATCCATCCACATATGGGGCTAATGAACACCAATGATTGAAAATATAAGACCAATTGAATA
CATAGCATGGGAAGATATGTCTAGGAAAACATTACAGTTTTCACTTGGGGAGTGAATACCATTTAGAATTTTTATTATAATTAAGTTTACTTAACTGGT

AACACAAAGTTATATGTTAATAAGTTACATTGTGATGGTTCGATACATGAAAAGGTCATGCAATGTATTTGCCTAATGTGCAGCCTGTATCCTCAAACA

TGCATTTCCTTATGGTGAAAACATTTCAACTACTTTCCTCTTATACTAGTAAATTTACGGGGTGTTTCTGTCCTACTCTATCCTGTTTAGCTCCCAAGTAA
AAGACATAGAGACATTAGATTTTATTAACAAGCTGTTGGTACCATACTTGCCATTTTCTGAGCTATTCTAACCCAACTAGTCTATCAATAACCAGATAA

ATGGCCCAGTACTTGCCAACTGAGTCTTGCTCTGTTTCCTGCATGTCCTCAGGGCTAACTTCTCTTAGCAGTGTGCTTATGATGCATCCTGCCTCACAAT

GACCTCCTTCTTTCCCTCTCCATTGTCTTTCCTCTTATGGGCCTTACCTAAGATCCCTTCACTCAATTCGAAGTTCCAATTTTTCTCTCTCCTGCCCAGTCA
GCAGTTCTAGCTTTTTATTTACCAATCAGAGATTGTTGGAGACCATTCTTTATACCACACTGGTTAGTACAATGCTCATGTCCAGACTGCACCTGATCTT

GGGGCATAGAATTCAGCATCTAAATATACAGTGCACTAGACCAACTCCAACACTCTAGCTTTTGAATGTTGCAACAACTATCATTATCTATAACCATCC

TTCTCTGCAACAGCACACTAGTATTTCTTGTTCCTATTTAACTGTAATTTAGTGCTCATTCAATCTCTTTCCTTCCCTTGTTTTTAGGATAGTGTAGCTGA
ACATTAGGAGGTTGAGGCATGGAATAAGCAAGTTCAAAGCCACTGAACTTGATTTATTAAGTCACAGTGTCTGCAAGAAGACAGGTTTGGAGTCAAGG

AGGGATTTACACACATGCTGCTGCATGCTTTGGTCAAAGATTGATTATTTATATGACAGTGGTCCATGGGTAATATTGCCTAAGAATGCTATAGCGATT

TTAGATTGTTTGAGGACACCCTATGATGTTCACACTCTGGCAGAGCAGCCAATGAATTTCTCACAATAAGTCCCGATTGCTAAGTGGCACATGGCTGTT
AACTAACTCTGTTTTTTTCACCCATGTGAAACTTGAGATGCTAAAATAGCAATCCAAGTAGCAGATGAACTTAAGATCTCTAACCCAAGAAACATCAAG

GCTGTAGATAAACAGTTTGAGCCATTTGTGAGTATTTGGTTAATTGGAGGCACAGGAGTAGCAAAGTATAGGGAGAGTAAAAAAATGTGTCCTACCTG

GGAAGTGCCACTTAAGGAATTCATGAAGGAAATGTCTAACCAGGGAACCTGAGAACAGAGATTCAGAGAAGTTGAAGGAAAGGGAGGAAGAGACAA
TCACACCACTAAGGATGGGCGTTTATGGATCAAATAGATCAATGCTACCAGTGGAGAGGCTGCTGAGGTACAAAGAGTTCACTGAATTTGGCTATTAT

AGTGTCTTTAGACTCATTAGCTATAGCAGTCAGTCTTTTGCCTCTGTGATATATACTCAAGAGAAACAGGTTAAAGAAGAAAGTCTTATTTAGTTTCATA

GATGTTAGCCTAGGGTGAATTGGTTCCTCTGTTGTTAGATCAAGGGGGAGACAGAATCATCATACAGAAAGGGCATATTAGAAGTGTGGCTTACCGAA
TGGTGACCAGGAAAGTGAGAGCCAGCATAAAAGGCCAGAGAAAATCATCTCCAAAAACATGCTCCTCTGTGGCTGAGGAGATAGATGACTTAGCAGG

TAAAAGTCCTTGGGGTGAAAGTCTGGAGACCAAAGTTCACATCTCTAGTATCCATATGTCAGCAACACATAGTAATTCCAGTGTTCGCTAGGGAGGAA

TGAGCAACAGAGACAGGAGCCTCTCCAGAAGCTGGTAGATCAGCTTCACACAGTGGTGATGAGAACCAGCTCATGTAAGGTGGAAAGGCAAGGCCCA
AAATCTGAAGACTGCCCTCTAACGACTGCATTGACATAGGTACATTTGTGTCAAAAGGATGTGTGTGAACCCC 

 

Selection Cassette: IRESBGeo-PGKPuro 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAA
CGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAA

ACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCT

GGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTG
TATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAAC

AAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAA

ACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAA
AACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAG

TTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATAC

TGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCAC
GGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGC

GTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAA

CCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCT
GCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGG

CGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATG

AGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTT
GAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGG

CAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGAT

GAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGA
AGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGC

AGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCT



   

GTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCA

GCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGG

GTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGA

TTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTG

CCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAA
TACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCA

CAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCG

CATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCAT
CTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGAT

AAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGC

CTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGA
CCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTT

GAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGC

AAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACG
GTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATG

GAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCC

GTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGG
CCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGAT

GCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCG

GCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGG

GGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCC

CATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGG

GCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCA
TGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTG

AAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTT

CTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTG
ACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTG

GGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGG
GGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCT

ACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCC

CCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCA
CCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCC

GGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCG

CGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCG
ACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTC

ACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCC

GGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGC
CTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGT

GCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCA

CCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCG
ACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC

CCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATT

CTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGG
AAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCC 

 

Targeted Locus: 
CTCTTTCATGAAATTTGCTGCCTGGTGTAACCGTCATCAGAAGAAGCCAAGCAACAATGAAGAGAAGAAGTGGAACAGGGCTGAGGCTCCTGAGCACC

TCAGCTCAGCGCCTCAGCTCAACTAAAGATCCCCTGGGAACTGCAACCCCTCTGCTGAGGAGGCTTCCTCTCAGAGCTATGGAGTTCCTGGGCTCCTAT
GTCTCAGGATTCTCTTCTACTGGAACACTGCCCCACCACAGATCTGTGTGGTTCCTAGGCTTCTGACTCCCAGGACACCTTCCCATCTGACCAGGAAGG

ACAATGCCATCCTCATAGACTGAACAACTAGTAGATTCCTGGGCTTTCTGTTCATAGACAGCTATTGTTGGATTTGCTGGACCAAAGACTGTAAATTAT

TCTAATAAATCCCCTTCCGATGTAAAGAAAGATTCACTCTCTACATTCTCTTACTCTAGAGATCCCTGACTAATACAGTTACTAGTAGCATTCTAGTTCT
TTTGGTTATGACATGGCTTATAAGTATGGTAGGAAGGAAAGAAGGAGGAAAGGAAGAAAGGAAGGAAGGAAGGAAGGAAGGATGGAAGAAAGAAA

GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAGGAAGGAAAGAAAGGGGA
AGGAAGAAAGGAAGGGAGAGAGGAAGAAAGGAAGGAAGGAAGGTAAGAAGGGAGGGAGGGAGAGAGGTTCTATCATGCATCTCTAAAATTTTTTTC

AGCCATGATAAATATTACCTCACCATAAATCATCTCAGATAATCATTAATATTCAGTTCTTCTCCTAGAAGAAAACTGCTTCATTTCTTTGAAGTTAAAC

TGAATGGTGCAATTGCTCTAGACACAAAATATGAGCAGAGTCACTTTGAAGCTGGAGCCTTTGAGGAAGGCTAGGCGTCTATCAGCCTCTTTTCCAAAC
TGAGTATATTCCTAAAACATATAGCATTTGTAGTGTTACTGACCTTTCTGTCACTGTGACAGTATACCTGAGATAGTCAATTGCTAAGGAAGCAAAGTT

TATTTTGGCTGCAGTTTTGATCAGTAGTGAATTGGCACTGTTGCTTAGGCCTGTGGAGAAAACATGTGGTAGTCATGGTGAACACAAAGCAAAGGGAG

GAAAAGGAACCAGGACAGGCCCCCCCCCAACACCTCCTTCAAGGTACACCCTTGTGCCCTAACTTCCTCCTCCTATACTTCATTTCTGAAGGGTTCCTC
CCCCTCCTGCCAATAGCACCTTAGATTAGCAACAGAGCCTTTGGGAGATGCAAAACTGTAGCAGTCATCTTAATGATATGTTTATAAGTGATAGAGAAA

TGTTGGACCAGCACGCCTTAAGGGTTCTTTGGAAAGTCAGTTAGTTGGATGGTGTTTTGTTGCGGTGACCACCTGAAGGAACAGTTTGTTAGCTAAAGT

AAGCATGTGAAAGGACATGTGATGAAGGATTCTTTGCTAATGACAGGCATGTATTGGTCTGCCTTACCTTTTGTAATTGAGATGCATTTGTCCGGACTC
TGAGGACCCAGGCTGATTGGATGCACGTGCTGAGGCAAGACCCATGCTAAGGCAAGGCATATGGGGGACAGGTGATGTTTGTAGAGTGTCAGTAGGA

CTCCACAGAGTGATGCAGACAGAGCTCGGCTTGCTGGTACTGCTAGCTGTGCAACAGTTGTGGTTCTCAGGTCTTCACTGAGACAGGCACAGGTGAGA

ACTTCTTCTGGTGATCCTCTGAAAGAAAGAAAACTAAATTCAAGACTTCAAAGCCCTAGCCAGAAGGTTTATTCAAGGTCCATGACTCATGCGGCTTGC
TAGTTAGGAGGGCTTTTTGGGCCTAGAGCAAAGAACAAAGGCTGTAAAGTCATCCCAGGAACCAAATAGCCATTGAGATATGAAAGGCACACAAGGA

CAATACCAGACAAGCTCAGATGAGTAATGGGCCACCTGCTGATATGGTTTGGGCTTAGCCAGATGTCCTGCCGACCAAGATAAACACCCTCCCTTTAG

AGTTACTATCACTTACTGCTCTTTGATGATTAAACTGCCCAATTGTGTGAAGCTGTGCCAATTCTTCCCGTACCCCCACTCTTTTCCTATATGAACCCCTA
ACTTTTGAGCCTCAAGGCCAACTACTGCTATCCCCTATGGGAGATATGTATCGACCCAGAGCTCCATCATTAAACTAGCTCATGTGTTTTCATCAAGAC

AGTCTCTCGTAATTCTTTGGGTGCTCGCCAAATCGGGAATTGAGTGGGGGTTTCCCCACTAGGTTCTTTCACCTCCTGGTCCCTGCTGCTAACTTGAGCT

GAAGCTGAGGCCTGGCTCTCTCTGCTAGGTCATGTCACTGCTGTTGCTAAGCCAGCTTAACCAAACTGGACTGCTGGTGTACCCCTGAGGTGTTTGCAA
GTGGATCAAACTACCACTGCCTGTTAACCCGTGAACTGAATTGCTGATTTCAAGACAACACAGATGGGTATTGCTCCAAATAACCTTTCTAAACAGGTT

CCCATTCCCCATATCCTTTCTTTTCCACTACCTCTGGTGGGTGGTGGGCTACAGAGGGGTTAAAGTGTTTAAGAACCAAAAACAAAAAAAGACAATAAT



   

TAAAAAACCTGCTGAACTAAACCAGCCTGTTTATTTTAAGGATGTTCTGATATCAGAATGGAAAACAGGAAAGGTGTTACACTGGGTGAGGGGTTATA

CCTATATTTTCACAGGGGAAAAAAAAGCTATGGGTTCCTTCCAAATTGATAAAAATCGGACATGACAAAGGAAGACCCCCCTAAAGATCTTGGCTACA

AGAACAAGATGGCAATAGACAAGAAGAAGGAGAGTAATGAAATCAACAAGATGGATGATGTATATATGGTGATATATATGTCTCTGTACACTAAGAC

TGGTGAGACTTAAATGTCTATATACAGCCAATAGCATGTATAGGGTAAAAACTTCTCATGGCTTGTTATACATACCATGCTTTAAGATGGCATGAATGG

AAATTTATATTGTAGTTTTATTATGTAATCAATCAAACTAACCTCTGAAGAAAGACAATTGTCTTTATTTATTGATCTTTATTAACCAATCTGTGTACCCT
GCATGCTCCACAATAATGTCTTTAAGCAGCTATATGTTACTTGTAAGGTTTGTAGATTGGAGAATGGAAGAGGAGATAGACATCCCTGACAAGATTAA

CACTCAGATGCTGAGATTCTGGGACCTTCCATTCCAGCTCCTTGTTTGACTCTACCTCAACCACATCGAAGCTGTTTCCTCTAAAGACTTGCTTTCAGGA

CTTTTCCAGAACAGCTAGCTCACCATCCATCCAGCCTTTCAAACTGTTATAGTCTAGAATGTCTGCTAAACCATGAACTTTCTCAGGACAGAGAGACTA
AAAGGCAAATGATGCCAGCTAGTCCTGCTTTGACAAATGAATTTTCCCATTTTCCTTTGGGCCCCAGAAGGGAATTTTTTGACCCAATTCAGCTACAAA

TAGACAAAAGAAGATCCTTGTCCAAGTCTAATAGGTTGGGGTGAATGTTTCCAGATATTTTGTAAATTGTAGATATATTGTCACTTTAAGGGATAATTT

ACAAATATTGTAGCTTTGGACAGGAAGGAAACTAGATAGCTTAGTCTCAGGAATTTTTTATTTTTTCTTTCCTCTTCTCTATTTTTCCTTCTTAGGTAAAG
GAAAGGGAAGTGGAGGAGAAAAGGGTGGATATAGTAATGCAGAAATTAGAGGAATAGACAAATAGAAATAGGCTATCAAATTTACCCTTAAAACATT

ACCTTACATTGGTATCTTACATTGGTAGAAATCTTTATAATTAATACAAATTAAAGTTATAATTTTACATTGTAATGGAATTTATAGATTGATACAGGTT

TAAATATTTCATTAGTGTGAATTTCTTATATTGATACAAAATTTAAAAGTAACATTGTTACTCTTTGATAGGCATTGTGCCTATACAACCCATCTAAGAA
TACAAGGCTTAGACCCAATCCTTCTAACAACTGCCATTACAAACTGTTTAGGAAAATTAAGTAATACAAGTTAAGGGCCAGATAGTAAACCCGTGGTT

ATATTAGATTCTGATTTAATTATAATAAAGTGCTTTTAATTTATTCAACTAAAATGACTAAGAATAGTTAAGGGGTAACATTTCAGATATACTTTACGTA

AATAAATCGTCTGCAAAAGTGTCAAAAGTCCACAGCATATGATATTTAAGGCCATTTCATTTTTAAAGATCATTGGACTAGAGACGTGCCTGTTCCTGA
CAGCAGCCTCTTCTTGGCTCAGAAACGAAATTGAGCATCAGTGTGGTTGCTCCAGTTGTGGTGAGACAGCCACTAGGTAAGAAATGCCTCAATTCATTT

AAAGACAAAAATACTGTCCAAGAAAAGGATACACTATGCATAATAGTTTACTGATAGCTCTGTCAAGACAGGGTAAGCCGTCCTTCACAGCTCTGCTT

TACAAAGGTCTGTCAGACAATCCTGGACCAGAAGGCTGAAGACTTATGCTCCAACATTTTGAGAAATGAGCGGGTAGTCAGCTGTCTCTACAAACTGA

TTAAGTTTTGGAAGCTATGTTCTGTGCTTCCTATATTTTCAGGTAATATTTAAGTCATTCTCACATTTCTGATGGTTTTGAAGTCTATTTATAGTCTCATA

GACAGTTCAAATTGTTTAACATTGAGAGAGATGAGATAGATTTGAAAACATGGTTTTCAGATGGTAATACAAGCTAAAACCAGAACATAATTCAGATA

TAAAATTTTAAGCTCTTTAAGTTAGGATAGATGGTAGAGTGCTTCATCTAAATTGATAAATATGATCAACTGAGTGTTAAGTATATCTTATACTTTATAA
TTTATGTAATTGTAAGGTTATGCTCAATTTATTTATTTTTTATTTTTTATTTTTTTAAAGTTCTTCACATTTTTATTCTCTGTACACAAAGACCAGCATGAT

CAGTTCCACTTGGTAGACAGTCATACAATCCATTCAAGCTCGTTTAGTCCAACTTAATGAAGCCTATGTCCTTTGAGTACTGCTGGAAGCACTGGCGGC

ACATGTTCAGCTTGTATTTATGGATCAGACCGTGGCAGTTAGAGCAGACGCGGCAAGAGTAGGAACCTTGGCCGAACTTCCACCGTGACTCCAGTAGA
GCTACTGGTGACCCATCTTGTCTTCAGATGCCTGACGAGGAAAAAGGCTATGCTTAATTTATAACTGAAAGAAAACAGCCTTTTAATTGGACAAAAAG

GGGGAAATGTTGGGGGTTTCCCTTGTGCTGTTTATATTCTGATTTTAATTCTGCTTCCTCAAGAGGGGCTGCCTTGACAAGGAGTAGATCATGTACTCAG
GTGATTTCATGTGAACCTTCTCCCCATTTTAACTGGTCAAATAAAGGCTAGAGCCTATGGTTGGACAATGGAAGGGAAAGGTGGGGGTGGAGTTTTAG

AAAGTTGGAGAGAGCCCTGAATGAGAGAAGAAGAAAAAGGAAAGGTGTTTGCCAGGAGAGAGGAGAGGAGGTGGACATGACTACAGGCCTGGAAGG

TATAGCTGGGGAATATAGCTGGATATATACATATGGCTGTGTGGGGCTAGATGATCCTGTTAATGTATATGAGCCAGTAGAGAGTCTGCCCAGCTAAG
GCCTAAGCTCTGAAATATTAAAAGGTCTCTGTGTGGTTATTTGGAGGCAACAGCCACTAGGTGGTTAAGGTGGTTAAGGTGGTTAAGATGGTTAAGGT

GGTTAAGCCACTTAAGGGAAAGGTGGGGGTGGAGTTTTAGAAAGTTGGAGAGAGCCCTGAATGAGAGAAGAAGAAAAAGGAAAGGTGTTTGCCAGG

AGAGAGGAGAGGAGGTGGACATGACTACAGGCCTGGAAGGTATAGCTGGGGAATATAGCTGGATATATACATATGGCTGTGTGGGGCTAGATGATCC
TGTTAATGTATATGAGCCAGTAGAGAGTCTGCCCAGCTAAGGCCTAAGCTCTGAAATATTAAAAGGTCTCTGTGTGGTTATTTGGAGGCAACAGCCACT

AGGTGGTTAAGGTGGTTAAGGTGGTTAAGATGGTTAAGGTGGTTAAGCCACTTATTATTTTCCAGCCTGAATTAATATACAGAATATTATTATTCATTTT

ACAGTAGTATTTATGTATATTTATTTGTGTGTATTCATATGCACCTGTGGAGGTCAGGACAATTTGTAAGAGTTGGTTCTCTCCATCCACCATTTGGGCT
GCAGGAATGAAACAACATCTTAACTGGCTTAGCCAACATGCTGGGCCAAGGTCATCTTCCTAATGGAAATTTGCATGCTTTCACTTCCTGCTCTTTTTCT

CTCACTCCTCACTGCTCTCACTTAGGTAGAGTTTGTTGTAAATGTTTGGTGTGAATAGTGAGGTTCAAAGAGATGAAACAAAAGGAGAAATCCGTTCTT

TTCTCCAGGTGATAGAATGCTTAGGTAGAAAAATCTAAACTACAGCTGAAGATCAATTATCAGACTGGATGACAGAGATACTGGATACAAAGCTAATG
TGGAAATCAGTTCTTTCTAAGTAGTATCAAATCCTGGGCTTGAGCTGTCTTTAGCTTGTAGAAAGTTCTCTCCATTCTAGCAACTTGCTGCATTCTTCAT

AAAATCTAAGACCTGTGGATAAGCTGTATTATGCAGCATGAATCACAAATTACAGTATGCCACTGAATAAACATGAACCATCATTTAGAGACAGTGAA

GTGCTAAGTCTAGTGTTACAGGAAGTATACATTTCATTTGAACACTGGTCTTAGACCCAGATGCAGTTAATATCTCTTTTGTGATAGATTATGGAACTAT
GTAAATATACAAAGAAAACATTGGCTTAACAAATACAGCCTCATGAAAGTTTCCTAGTAACTTCAAAGGAGCCATGTAAACACTGCAACAGCCATGCT

ATTGCACTGAGATAACCCTGTGCACAAGGATGAAGCAACACCTAGGAGGAAGGGATCCATTCCACTGAGGGGACATAGCAGTGATGCTCAAAAGATG

CAGGAATGATACTGGGGCAGGAGAGATGGTGCAGGGAATAGCACCAGGGGGATGGTGCAGGGAATGGAGCACCAGGGAGATGGACCAGGGAATGGA
GCACCAGTGGTATTGAGCAGGGGATGGAGCACCAGGGAAATGGAGCACCAGGGAGATGGAACAGTGCCATGGACCAGCCCAGTCAGCCTCTCTCAAT

CCTTGGGAAATCAGGGTTTCACACAGATGGGTAAAGAGTTGGCAAGAAATGACAAACAGACACAGACACAAGGGAGTGCTGAATCTGAATGTATTTTT

TTTCCAAGCAAACACCAGACTTTTAATACAGAAGAAAAACAAGAAAGCCAGGTGAACACATCCCCCAAGTTACATTGACACAAAACAAAAAAGAATG
CATACATTTAAAGATGGTGGGATCCAGGCTGTTTTTACAACTGAGGATAGGAACAACCCTAATTAAGATCAGCTAAACACATGACTCAGGTAAATGCT

CTGATACAATGCTAGTCTATTGTTAAACCCATCACCAGGGGTTCTTTGGTAAATACCTGAGTAGGCTATTCCTCTCGGCCTAGTGAAAAAACCTGCACC

AGGGGAATTCCCTTCTACTAACCATTTCATGCAACAACCTACCTATTTCCTAGGCCATTGTGTATTCCTGTGTTTGGGTATGACTTGGCTGTTGTTCTAA
GTAATTACTACACAGACTAGCCCTGAGCTTTTCTAGCTCTGTTCAAATAAATAGTAATGCCTAATTAGTTTCACTGTCTCTATAAGAAGTGAATTTGAAT

GTTACTGAATAGGTAACATTCTTACTGAATTCCAAGATCAGGGTCAGCTTCAAGGACTTTCTAGGAACCATTGGAACACTGGCAAAGGCTTAGTTATGT

CAAAATCAATCCTTAATGGCACTTATACTAAAACAATATTGAAAGAGAGCACACAGATTCATACACCAGATTAACGCGGGGACAGGGTTTGAGTATAT
GGGCTATGGGAATGCCAAGGTTTCAGGAGACTAAGATTCCGTGAAAGGCTTTGCCTCGTGACTGCTTCCAGGCTTTCATGCCTATCATGTTTGTCACTA

CTGGAGTGTATGTAGCAGAACAGGGAATGGATTACCAGGGAGATGAAGCAGGGAATGGAACTCCAGGTGGATGGTACAGGGAATGGAACACCAGTGT

AAGTATGCACTGGTCAGTGTCTAGATATGCATGCTGGGGACCAGTGTCACTTGAGGATGAGTCAGTTAAACTGCTCAGCCACCTTCTTATTCACTTTTG
AGGTGATACTTCTTTTCCAATGTTGCTGGGCACCATTGAGTTCTGTGTCCTTCTCTGCTAGGAGGAAACCAAACACATTATATCTAATAGTGTGTCTCCT

CTGTGGTGGGGAAGAAGGCAGGGGTGGGGTGGGTATTGTCCAGGAACACTCAGAACTCTGGTGTCTCCAGCTGGAGTTGCAGAGTCTAGAGGCAGGA

CTGTTCTCAGCTTTAGCACGGGAGAGCAATGGAGATGAAGCTTCCATGCGGCACCAGAGAAGCACCTCCAAGCAAGGGCTCCTGAGGTGGCAGAACC
ACAGGTGGGTGGTGATAGGAGGTGGGGAGGGGTTGTGGGAAGAACAGTTATTTTTCAGGCTGAGCAGGAACTGTGTTCCCATCAGACAGGTGTTGTAG

GAAATATCTAATCTCAATCATGTGTTTATACAATGCCATTGATCATCCAGGTCCCTGATAAAAGACACACAACTTTAATTGTTGTAATAAGCCTTAATC

AGCACTAGAGCAGGGAACATATCTGCCCTCTATGCTTTAGAATCTATTTCCCCCGCATTAACACCATTTAATAATTTGTCATGTTCCATTTTGGCAGCTC
CTAAATCCAATTGGCTAGTCCCCCATGACCATATTTTTATGACTCAACTACTCTATGGTGGCATCTTCCTCTGTCCACCTTCTTCTCTCTCCTTATGGTCT

CCTCACACCCCCAGCCCTGGAACCCAAGAGCCCTGCCTCTCTCTGCCCAACTGCTGGCTTTAGGCATCCATATTTACCAATAAGGGATTACTTGGGAGC

AAGGTTATATAAGGTCTCCTGGGCATGTGCACACTCTCTCATCTCTAGGGCCAATTGGGGGCCAGTATTTACCATTACAGTATAAGCAAACGATCAGAC
AGACACTGGTAATGGAAGGGCTTCCTGCATTGTGGCCCTGAGTTTTCCCTGAAGTGAACTTGAGGTTGCTCAGGTCATCGCCTGGGGGTTTTTGGTCCA

TGGCCTGCTGCAAGATCACTGAAGTTCTGGATCTTGCAGGTAGAAAGTAAAAACAGACTGTTTGTTGTTGCATGGCAAAGTAGTGATAAATGAAAAGT

GAGAGGAAAGATAATGTCATCATTTGATAGATCTGAAAGGGTGTGTGTGCAATCTGAATTCACTCACTATCAAAAGTGAACTCCCAGGGCCCGGGAGA
TGGCTCACTTGGTAAAGGGCTTGCTGCACAAGCATGAGTTTGGATCCCCAGGACCTGTACAAAAATCTGGGCACAGAGGCATGTTCCCGTACCCAGGG

GTAGGAAGGCAGAGATGGGTAGATTCCCAGGGCTTGTCAAATTGGTTCCAGTCACTGGCTCAAATGTGAGATTCTGTCTCAAAAAAAAAGAAAAAGTG

TACTACTCAGCTATTAAAAAGAATGGATTTATGAAATTCCTAGCCAAATGGATGGATCTGGAGGGCATCATCCTGAGTGAGGTAACACATTCACAAAG

GAACTCACACAATATGTACTCACTGATAAGTGGATATTAGCCCAAAACCTAGGATACCCAAGATATAAGATACAATTTGCTAAACACATGAAACTCAA



   

GAAAAATGAAGACTGAAGTGTGGACACTATGCCCCTCCTTAGAAGTGGGAACAAAACACCCTTGGAAGGAGTTACAGAGACAAAGTTTGGAGCTGAG

ATGAAAGGATGGACCATGTAGAGACTGCCATATCCAGGGATCCACCCCATAATCAGCATCCAAACGCTGACACCATTGCATACACTAGCAAGATTTTA

TCGAAAGGACCCAGATGTAGCTGTCTTTTATGAGACTATGCCGGGGCCTAGCAAACACAGAAGTGGATGCTCACAGTCAGCTAATGGATGGATCACAG

GGCTCCCAATGGAGGAGCTAGAGAAAGTACCCAAGGAGCTAAAGGGATCTGCAACCCTATAGGTGGAACAACATTATGAACTAACCAGTACCCCGGA

GCTCTTGACTCTAGCTGCATATGTATCAAAAGATGGCCTAGTCGACCATCACTGGAAAGAGAGGTCCATTGGACATGCAAACTTTATATGCCCCAGTAC
AGGGAAATTCCAGGGCCAAAAAGGGGGAGTGGGTGGGTAGGGGAGTGGGGGTGGGTGGCTATGGGGGACTTTTGGTATAGCATTGGAAATGTAAATG

AGCTAAATACCTAATAAAAAATGGAAAAGAAAAAAAAAAGGTGGAAAATGATTGAAGAAGATAGCCCATGCCAGCCTTTGGTCACTAAGTGTGTGGA

TACATATGCACTCAGGAACAAGTGGACACAACCCATAGGCACAAATTCATTAATAAAAAAAATTGACCTTTTCTTTTGTAAAAACTCAAATAAGAAAC
TTTCAAAACCCAATAAAGGTTATTTATAACAAAATATGCAACATGGGGTAGAGAGATGGTTCAGTCCTTAAGAACTGGAATTCGGTTCCTAACATCCTT

TTCAGCTGTCTTACACCTGCCTGTAACCCCAGCTTGTTGGGATGTGATAGCTTCTGGACTTTGGGGTACCTGCACATACATGCACATAATCTTACATACA

TACATGAATGTATACATGCATGCATAACCTTAAAATAAATCTTAAAAATAAATAAAAACCATTATATTTACCTGCACAGCACTGAAATATTTCCTTGTA
TGATGAGAAAGGATGTCATTTCCTTCTGCTATTCAACATGGTACTGGAGACATTTACGAGGTGATACTTGTAACAGGAGAGAAAGAAAGGCTTAGGGA

TTGATAAGGAAGAAACAATAGTTATTGTTTTCCTATAAGATATCTGTTGTATAGGAAATCTGAAATTACCTGCAGATAATGAACAAGAGAATATTTTTG

CTAGCTATAAAGTCTATAGGAAAACCGGTGTGTTTCTCCATGTGCACGCATCAAACAATATGAAACTGAAATTTAAAAAGGAGCCAGGCAGTTGCAGT
GCATGCCTTTAATCTCAGCACTTAGGAAGCAGAGGCAGTCAGATCTCTGTGAGTTCAAGGCCAGCCTGGTCTACAGAATGAGTTCCAGGACATCCAGG

GCTACACAGAGAAACCCTGTCTTGGAAAAGTAGTCCTCCGTGCTCTGACTCTCCATGGCACACCCATTGTGATTGTGCTAACAGGTAGGCTGAACCCGA

GTTCTAAAGCTGTTTTGCTGTTCCTCTGGCATGGTTCCAGACAGTGGACTACATGAGACCCAATCTCAAAACCCACCACCACCACCACCACCACCACCA
CCAGCACTGGCAAATATTTCCTTTTCCTATGAATGACCACCACCACCACCAGCACTCGCAAATATTTCCTTTTCCTATGAATGATGATTATGGTAGATGT

TAGGATTTTTTTAAGAGAAATATATAATTTACAGGAAAGATACAAGCTGAAAACAAACACCCAACATCACCTCTTAGAATATGGAACAATATGGGTAG

ACCACACTGAATATTTGTCTTTTAGGGCCACTAATCTCAGAATTACCCTGCAATAAGATGCTGTATGTACACAGGGCATCTTGCCAGGAGGAAAGCTTG

TGTCTCACTGGGCTTTCCCCATAAAAGGACCAAAGTCTCACACATGCAGGAGCCTCAGCAGAGAAAGGTTCCTGTCATTACTCAGCTAGCAACTCTCAG

CTCCTGCCTGGTGCAGAGGGAAGGTGACTGCTGTGTGTGGAATATGGAGGTGGGGGTAGTGGTGTGAGAGAATTTTGGCTCAAGTCACAGGTAAATCC

AGAAGGTACTGAGTTTAAAACCACAAAGGGGCCGGGCGTGCTGGCGCACGCCTTTAGTCCCAGCACTCGGGAGGCAGAGGCAGGCGGATTTCTGAGTT
CGAGGCCAGCCTGGTCTACAAAGTGAGGTCCAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTCGAAAAACCAAAAAAAAAAAATAAATAAATAA

AAAATAAAAATAAAAATAATAAAAAAAAATAAAATAAAAACCACAAAGGGACCTTTGAGTAGTTGAAGGAGAAGCTAGGAGCTGAGACAGGAATAA

TGGGAAAATGTCAGAATAAAGTGACTTTCATCTTGCTTTTCTCTAGACCACGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCGAATT
CCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCG

TTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTC
CCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTG

CAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCAC

GTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGG
ATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTG

AAAAACACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCC

CCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCG
GCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGC

GCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGAT

GAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCA
GGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTA

TCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCAC

TCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCA
GGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACG

TCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCC

TGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCAT
CCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCG

AACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCT

GACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGG
GGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCC

GACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCT

TTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCG
TCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCG

GTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACAC

CAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATG
GTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCC

GGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGG

CGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAAT
AAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGT

GCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCG

AAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATC
AGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCT

GAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACC

GCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACAC
CAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCAC

ATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACC

ATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT
GGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTT

TTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGT

GCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAG
TATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGT

ACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCAT

GCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCG
GCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTA

CGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCG

ACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATG

AGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAG



   

GCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTT

TTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGT

AGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCA

GGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCA

ATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCC
CGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTG

CGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCC

GACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACAT
CGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCG

CGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGC

CACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCT
TCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGT

GCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTC

GCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTT
TCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGA

AGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGG

CGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGAGTCTCAGTTACTGGGCCAGTGCAATGCTTCTCCAGGCAGGGCAGCAATCA
TGGAAGTTCCAATGCTGTAGTCCTTACCCAGTACCTTCTTTTCTTCTTTGTAGAAGTACCCGGTGAAATACGGAGAAGGAAAGTGTTGGACTGACAATG

GTCCAGCATTACCTGTAGTCTATGACTTTGGTGATGCTCGGAAGACAGCCTCTTATTACTCCCCCTCTGGCCAGAGTGAGTCTATTAATGCTCCTCTGAA

CTCTCTGCAGGACATGGGTGATCAATTCAGTTATGATAAGTAGCAGTCATTTACCAACCATTGCAGCCTGCTCTTCTTATATGAATGTTTGTGTTTTGTT

TCACTTTATTCTCAAGATTACCCTTGAGCTCTGAACTATAACTAACCCAGTTTACAGACCAGGAGATTGGAGCACTGAAGGTTCAGGAACTTGGCTGAG

AGCACAAGGGATAAGCAGGAGAGTTGGCATTTGCACTGGGGAAGTTTAGCTCTAGAATCGACTTCTAGCAATACTTATACCATCCAGTGCTTTCTCAGG

GATAGGCCAGGTCGATGTTCATGCTGCAAAACAGCAGCAGCAGCAGCAGCAGCAACAGCAACAACAAAAACAAAAACAACAACAAAAAACCGAGAA
CAACAGAAACAAAATGGAGTTTGATTTCTGTTGTGAGGGGTGACTATTGTGTTATTTAATATAAATGCAAAGGTGGCTCTTACCCCTCATAGAGGTTGA

GCCTATGCTGTATAATTTCAAGCTCTTATTACTTATGGTTGGTATATAAAAGTTTAAAATGAGCAGAGTCAATATACTGGCTAGCTGCTGTGACTGTCCC

TCGGAGGTCAGTGTTCTCTTCCTTTGTTTATCTTCATAGAAGCCTTCAGCAGTTTGGGGTCTTTTGAATACTAACTTCTGGGCTCTGGGGTTTGGAACAG
GCTCCTCCTGGCTATGTTTGCTGGTGGGATGCTTCAGCAATGTGTCACAGAGGTGTCACATTCCACCAGTCAGTCAATTATTCTCTCTGTCTCTTTTATTC

TCTCTTTCTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTCCCTTTCCTTCCTTCCTTTAATTT
TTTCTCTTTTTCTTCTCTCCTTCCTGCTCTCACTCCCTCCCTGCCTCCTTCTCTCTCTCTCCCTCCCTCCCCCTGTCTCTTCCTCCTTTCTTTCTTTTCAGTTT

TTGAAACAGTGTTTTTATGTGTAGCTTTGGTTGTTCTGGAACTCATTCTGTAGAACAGGCTGGCCTGAACTCTGAGATCAGCCTACCTCTGCCTTCCAAA

TGCTGGGACTAAAGCTGTACACCACCACCTAGCTGTAACCAGTGTTTCTAATGTGTTGAAGTAGAATCTGTGTCTTGCACTTACACTCTCTATATTGACC
TTAAGACAACTATTTCTGGACCCTTTCTTAAGCGCTTTTTTTCCTTTTCTTTTCAGGGGAATTTACTGCAGGATATGTTCAGTTCAGAGTGTTTAATAATG

AGAGAGCGGCCAGTGCCTTGTGTGCTGGCGTGAGGGTCACTGGATGTAATACTGAACATGTGAGTCTTTTAAAAAATACTATTTATTTTATTATTTTAA

ATTATGTATATACCTGTGTGTTTTTGTGTATGTATATGCATGTGTGTGCAAGTACCCTTGGAATCCCCAAGAAGGTGTTAGATTCCCTGGAAATGGAGTT
ATATGTGCTTGTGACATGCCTGACATAGGTGCTTGGGAACAGAACTGAGATCCTCTGCAAAAGCAGAAAGTGGTCTGAATTGTTGAGCCATTTCTCATG

AGTCCTATTAGGGACCAAAGGAGTCTGTGAGTAAGACTGAGTTTTTCAGTGTGTGTTGAGCTTGGCAGATTGTCACAGTAGTGTGAGCATGTGTGTGAG

CTCAGGGATCAGAACTTCTGTCTAGAAACAAATATTCAATCTGTAGAAGGCCAAAGTCAACATTACAAATTTCTAATGTACTGCTGCTGTTTGGTTAGA
TTTTATGATAAAACACCTGCTACATAGACCTAGAGTGACATTGTGTTTAGGAAGACCTGTAGAAGCCTTTGGGGTCTTAAGGTCAATACAGACATTGTC

AATGCCTTTGGGGTTAAAGAGATAACACGTGTTGCTCTCCACCCAGGGTTTAGCTTTAGCTTTCACAGTGAAATGTATCCTTTCCAGGGCTTGTACAGAT

ACTCATTGTGTTGAGAAGTTACTAGAAGAGGTCAGACATCTGGTAGACCTCACTCACACTATTCTCCTCCATAACACAGGAGCTTTCTCTGGTTAGAGA
TCAGCATATATACTGATTGTGAGGTCAGGTACACTTAGTTCCACTGCAGCTATCTGATATTTCCCTAAGCCTGGGATCATTAGATTCTCGCTGTTTGTTT

GTTTGTTTGTTTGTTTGTTTGTTTGTTTTTCTAGTTTGTAGCAGAAAAGCAGAATGCCGAGAAAATCTCTGGGTAGTCAACAGTAGGAATTACCAAGAAT

ACCAGGTTCTCTTGGAACCCAGACCTCCTCAAAGTAACAGTCTGAGAAAAGGATCCTTAGCTCCAGACAGGCAGCTCTGTTTCATGGTTTCATGGTTAT
CAAAGAATTCATTCTCCAGAAAGGATGTGGAAGCTTTTCTGACAAGGAGGTCCCTGTAATGGAGGGTGATGAGTATGGACGGACAGAGATAAGAAAG

GGCCGGTCTCTGGGAAATCCTGGATCCTAGTCTCCTTTAAGTCATGTCAAAGATTAGGAAATGTAGTACTCACAGGCGTTAGTGTGTATTCAGCATAGC

TTGCTTTGCGCATCTAGACTGTAACAATATAGGAGATATGAAACACCATGTACCTTCCTAGCACTTTGGCATTCATACAAATGTATAATTGTTTTCTGAC
ATGTTTGAAGTGTAATAGGAATAAAAATTAAGGCGTTTGGGTATGGCTTAGTGATAAAACATTTGCCTAATGTGCAGAAGGTCCTAGGTTTTGGGTTTT

AGTGACATAAAACAAAAGAAAGCAAAAAAAAAAAAAAAAGGAAAACAAAAAATTCTAGGGCTTACAATGAGAACTGGAAATGGGAGAGTACCCTGA

CTGCAGGAGAGACTTTTTGGTTTTGAGACAGGTCTCATATCTCAGGTTAGTCCTCAACTCGCTGTGTATTAAAGGCATGTGACAACACACCCAGTCGAT
AGGAATGGTAGTTTTTGAGTTGAGTCTTGGGAGAGTGTCAGAAGCTTATGATGCAGGCCAATATAGGGTGAGTGAATAGTGTGTTTAAGTTTACCCGTG

TTTCAGCTGGCATGTGGTATTGAGGCAGAGCAAGCTGTGCTTTAGTTTTGGTGTATGGAGTGGATATAGAGTAGAGGTAGGAGCTGATTTAGAAAGTGT

TTACAGGAACTAGATGAGGAAGAGCCTTTTACATTACCCTAGTGAGTTTGTACTGTAGATGTCAATGATGGGCACCATGAACACACAGTAAAGGGAGG
ACTTGCTTGATTATCTGTGTGAAACAAAGGTGACACTGATAACACAGGAGGGCAGAATTCAGTGGGGGAGTGACTAAGCACAAAGAGTGATGGTTTCC

ATGGTCCAAATGAAAACATAAAGTAGGGCAGTATCCATCCACATATGGGGCTAATGAACACCAATGATTGAAAATATAAGACCAATTGAATACATAGC

ATGGGAAGATATGTCTAGGAAAACATTACAGTTTTCACTTGGGGAGTGAATACCATTTAGAATTTTTATTATAATTAAGTTTACTTAACTGGTAACACA
AAGTTATATGTTAATAAGTTACATTGTGATGGTTCGATACATGAAAAGGTCATGCAATGTATTTGCCTAATGTGCAGCCTGTATCCTCAAACATGCATTT

CCTTATGGTGAAAACATTTCAACTACTTTCCTCTTATACTAGTAAATTTACGGGGTGTTTCTGTCCTACTCTATCCTGTTTAGCTCCCAAGTAAAAGACA

TAGAGACATTAGATTTTATTAACAAGCTGTTGGTACCATACTTGCCATTTTCTGAGCTATTCTAACCCAACTAGTCTATCAATAACCAGATAAATGGCCC
AGTACTTGCCAACTGAGTCTTGCTCTGTTTCCTGCATGTCCTCAGGGCTAACTTCTCTTAGCAGTGTGCTTATGATGCATCCTGCCTCACAATGACCTCCT

TCTTTCCCTCTCCATTGTCTTTCCTCTTATGGGCCTTACCTAAGATCCCTTCACTCAATTCGAAGTTCCAATTTTTCTCTCTCCTGCCCAGTCAGCAGTTCT

AGCTTTTTATTTACCAATCAGAGATTGTTGGAGACCATTCTTTATACCACACTGGTTAGTACAATGCTCATGTCCAGACTGCACCTGATCTTGGGGCATA
GAATTCAGCATCTAAATATACAGTGCACTAGACCAACTCCAACACTCTAGCTTTTGAATGTTGCAACAACTATCATTATCTATAACCATCCTTCTCTGCA

ACAGCACACTAGTATTTCTTGTTCCTATTTAACTGTAATTTAGTGCTCATTCAATCTCTTTCCTTCCCTTGTTTTTAGGATAGTGTAGCTGAACATTAGGA

GGTTGAGGCATGGAATAAGCAAGTTCAAAGCCACTGAACTTGATTTATTAAGTCACAGTGTCTGCAAGAAGACAGGTTTGGAGTCAAGGAGGGATTTA
CACACATGCTGCTGCATGCTTTGGTCAAAGATTGATTATTTATATGACAGTGGTCCATGGGTAATATTGCCTAAGAATGCTATAGCGATTTTAGATTGTT

TGAGGACACCCTATGATGTTCACACTCTGGCAGAGCAGCCAATGAATTTCTCACAATAAGTCCCGATTGCTAAGTGGCACATGGCTGTTAACTAACTCT

GTTTTTTTCACCCATGTGAAACTTGAGATGCTAAAATAGCAATCCAAGTAGCAGATGAACTTAAGATCTCTAACCCAAGAAACATCAAGGCTGTAGAT
AAACAGTTTGAGCCATTTGTGAGTATTTGGTTAATTGGAGGCACAGGAGTAGCAAAGTATAGGGAGAGTAAAAAAATGTGTCCTACCTGGGAAGTGCC

ACTTAAGGAATTCATGAAGGAAATGTCTAACCAGGGAACCTGAGAACAGAGATTCAGAGAAGTTGAAGGAAAGGGAGGAAGAGACAATCACACCAC

TAAGGATGGGCGTTTATGGATCAAATAGATCAATGCTACCAGTGGAGAGGCTGCTGAGGTACAAAGAGTTCACTGAATTTGGCTATTATAGTGTCTTTA
GACTCATTAGCTATAGCAGTCAGTCTTTTGCCTCTGTGATATATACTCAAGAGAAACAGGTTAAAGAAGAAAGTCTTATTTAGTTTCATAGATGTTAGC

CTAGGGTGAATTGGTTCCTCTGTTGTTAGATCAAGGGGGAGACAGAATCATCATACAGAAAGGGCATATTAGAAGTGTGGCTTACCGAATGGTGACCA

GGAAAGTGAGAGCCAGCATAAAAGGCCAGAGAAAATCATCTCCAAAAACATGCTCCTCTGTGGCTGAGGAGATAGATGACTTAGCAGGTAAAAGTCC

TTGGGGTGAAAGTCTGGAGACCAAAGTTCACATCTCTAGTATCCATATGTCAGCAACACATAGTAATTCCAGTGTTCGCTAGGGAGGAATGAGCAACA



   

GAGACAGGAGCCTCTCCAGAAGCTGGTAGATCAGCTTCACACAGTGGTGATGAGAACCAGCTCATGTAAGGTGGAAAGGCAAGGCCCAAAATCTGAA

GACTGCCCTCTAACGACTGCATTGACATAGGTACATTTGTGTCAAAAGGATGTGTGTGAACCCC 

 


	UCD_032412Geno_Protocol
	UNQ2789 - Copy

