
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-Mmp27tm1Lex/Mmucd MMRRC: 032471-UCD 
 

Protocol:    

Reagent/Constituent Volume (μL) 

Water       10.775 

10x Buffer         2.5 

MgCl2       (stock concentration is 25mM)        1.7 

Betaine     (stock concentration is 5M)  Optional        6.5 

dNTPs      (stock concentration is 10mM)       0.5 

DMSO     Optional        0.325 

Primer 1.  (stock concentration is 20μM)   0.5 

Primer 2.  (stock concentration is 20μM)   0.5 

Primer 3.  (stock concentration is 20μM)   0.5 

Taq Polymerase 5Units/μL       0.2 

DNA (example) extracted w/ “Qiagen DNeasy columns or other similar silica based kits” 1.0 

 TOTAL VOLUME OF REACTION: 25.000 μL 

Comments on protocol:  
   Protocol may work with other DNA extraction methods. 

 Use Touch-Down cycling protocol-first 10 cycles anneal at 65
o
C decreasing in temperature by 1.0

o
C; next 30 cycles 

anneal at 55
o
C. 

 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 (
o
C )

 
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 (↓1
o
C/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. DNA405-22 TGATTACTTCATGCCACGTCTC Estimated Running:Time: 90 min. 

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

3. DNA405-23 TAGCCAAATCACACACCCATAC 1 and 2 288 Mutant 

.   1 and 3 462 WT 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 

 

 

 

 

Genentech ID: UNQ2503 Date of Submission:  4-3-06 

Lexicon Contract Name: DNA405 Mutation Type: X  Standard Knock out  

LexVision Name: SEC491N1   Conditional  

Reference accessions:  NM_001030289.1 Is this gene X-linked? No 

 

 

 

 

 
Required Materials: X  pKOS clone DNA(s) __pKOS40, pKOS67     

    X Target Vector  DNA __pKOS40TVpuro____________     

  X Targeted ES Cell DNA __1B9____________     

X Genomic Map 
 

 

 

 

 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ External 3’ External 

Name of Probe: 14+15 16+17 

Restriction Enzyme for Genomic Digest: AvrII ScaI 

Predicted Wild-type Band (kb): 9.7 7.7 

Predicted Mutant Band (kb): 6.2 13.6 

Probe Size: 202 bp 218 bp 

 

 
 

 

 

 

 

 



   

PCR Strategies: 
For standard knockouts, give wildtype and mutant-specific strategies 

For conditionals, give 5’ loxP and cre-excision strategies 

 

Wild type-specific (absent in targeted allele) Mutation-specific product (absent in wt) 

5’ Primer Name: DNA405-22 5’ Primer Name: DNA405-22 

3’ Primer Name: DNA405-23 3’ Primer Name: GT-Ires 

Predicted Wild-type Band (bp): 462 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 288 
 

 

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 
DNA405-14  5’ – CTGCCCTCATCCTAGATATG 

DNA405-15 5’ – CCGAGAAAGACAAGGACGTCAC 

DNA405-16 5’ – GTACTTAGGTAAGACCCTGATG  

DNA405-17 5’ – GCTGGAGTGTCAAGGGAATAG 

 

 

 

PCR Genotyping 
DNA405-22 5’ – TGATTACTTCATGCCACGTCTC 

DNA405-23 5’ – TAGCCAAATCACACACCCATAC 

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: 
 

AAACAGAAACAAGCTTTAACTGAAGAGACAGGAATGAAGTGCCTTCTGTCTCTGATGGTTAATTTTATAACACTTTCCG

CTGCATTTCCTCCAGACAGGAAGGACAAAAATGAGGAGAACAACCAACTGGCCCAGGTAGGATTTCAATGCATGCTAA

AAGCAACAAGCAATAAAATGTGCCTTTTATAGCTTCTCTCGGGACTTTCCAAGACAGCACATTCCTGCAGAGTCTCAGA

GTATCTCAGAAGAATGAGGTCCTTTCCATGTGTCTAACTCTAAGGTTAAATTGCATAAGTTTGCAAAATAGAGCATCAT

CTCTGATGTCTCCTAGAATTTCAAGAGCATAAGATGAAAGGAACAGTAAGAATATAAGCCAAGTGGCTGCCCTTAGTT

GTATGGGTGTGTGATTTGGCTAATTCTAGTCACTCATAAACCTTTGCTCTCCTGTAGTCTGTGTCCTTTACATCTTTCCTG

ACAGGCATATCTCAACCAGTTCTACTCTCTTGAAATAGAAGGGAGTCATTTTGTCCAAAGCAAGAACAGGAGTCTCTTT

GATGGAAAACTTCGGGAAATGCAGGCATTTTTCGGATTGACAGTGACTGGAAAACTGGATTCAGACACACTTGCGATC

ATGAAAGTGCCCAGGTGTGGGGTACCAGATGTGGGGCAATATGGCTACACACTCCCTGGGTGGAGAAAATACAGCCTT

ACATACAGGTAATGTTTCTACCAACTTTGGTTAACTAACCCAAATAAGTAATCTCCAAGAAGCAACCACAGTGATGGCT

TATCTAACTGACACTTTCGAAAGTGCATGCCACTTTGTGGGTTCTATGTATCTCATCCCCTCATTAGACCTATGCTGTGG

GCAGTATGACAACCACACGGAAACTAAATCGAAAGGCTATCGCCTGTAGCTAGTGCTACAGAGTTGGCTCAGGCAGAT

AGGTTCCAATCTCTAGGCTCCCTTCTCCCCTGTGAGCTCAGAATAGGCAGCACCACCATCTGCTACAATGCCCTGGAGG

CATGGTGAGGTGTGCAGAAAGAAGGGAAGGGTGTGAGTGTGGGGGAGGAGGAACACGTTCATTCGTGCATCCACGCA

TGTGCTCATGTAGAGGGGTGGTTGAGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTTAGAG

CTATCAAATCTCAAATCTTAGATGGGTCCCAGTATAACAATGTATACCCTGTGTACTTGGCTATTTAAGGATAAGGAAC

TACAAGAGATTTAATGAAAAAAGTAAAAAAAAAAAAAAAAAAAAAAAAAAAGTTAGCTAAGAGGTTAAGGAAATGA

CTCATCAGTAAAGAGCTTGTAGACTCTTGCAAATCAAGTTTGATTCCCAGTACTCACATGACAGCTCACAATCATGTGG

CACTCCAGTTCAAAGGGATTGCATGCCCTCTTTTGACTTCTGCAGGTCCCTACGTACATGTAGCACACATACAAACATTC

AAGGGTGCACACATAGGTGAAAACTAGCTAGGCATAAACCTGAGAGTGAACCAACAAGCTGTGTTCTTCCATCATGCT

TTGGATTCCTGCCCAAACCCCTCAGTAATGAACTGTGGCCAGGAACTGTAAATCAAACAAACGCTTTCCTCCTCTAAGT

TGCATTTGGCCAAAGTGTGTTATGGCAGCATGAGAAAGGAAACTCCAAGTTAGGTTATATAAAGCTGTCTCATTTAAAT

AAAGCTGGAGCACAGCACAATGTTACAAGTCACTACAGCCAGGACTGGTAAACTACCATATCCACAGCTCCTATAATG

TTGCCTATTTTTCAGAATAATGAACTATACTCCTGATATGACACCAGCTGATGTGGATGAGGCTATTCAGAAAGCTCTA

CAAGTTTGGAGCAAGGTCACTCCACTGACGTTTACCAGGATATCCAAGGGGGTTGCAGATATAATGATAGCATTCAGG

ACAGGAGGTAAGGCTTGCAGTGAGGGGAGTGACTTCTTCGAGGATCACAGGGAGCTGACCTATCTCCCCATCAACTGT

CTTTCAGTCCATGGCTGGTGTCCTCGTCACTTTGATGGTCCTCTGGGAGTCCTTGGCCATGCCTTTCCTCCTGGTCTGGGT

CTAGGTGGTGACACTCACTTTGACGAAGATGAAACATGGATAGCCAAGGATGGGGAAGGTGAGACTAATTTTCACTGT

GAGAAAATTGCATTAATCTAAAAAAAAAATCATCTAGAAA 

 

Genomic Locus:   (The deleted sequence represents nt2244-9171-in the sequence below.   pKOS40  represents nt 1893-12871 in 

the sequence below.) 

 

AATATGAGATCTAACATTGCATTTGGATGTTGGTGAAGAACAAGGAAGTGGATTCTCAATGACAAAAAAAACAGAAAG

AAGAAACAGGAGGAAGAAGGGTGGCTTAGACGTTAAAAGGAAGCATCAGATTCAAATTATTTTCCAGATTAAGTAGAA

GCCATCATTTCTCTTGTGAACAGGCCCAGCCTTTAAAAGGATCATATGTACAGAGTCTGCTGTGACTTGTGGAATCAGC

TAGTAACTTTTTCTTCATGAAAAGACCCTCTGCCTTCCTACATATTTGAAACACATCAAAAGCATCATGGCACTTCTACT

TATTAAATTTTTTCATTCCCTAGGACCTTCAGACAACCCCATCCAACCTACTGGGCCCAGCACACCCAAAGCCTGTGAC

CCCCACCTGAGATTTGATGCTACTACCACACTCCGTGGGGAGATTTACTTCTTTAAAGACAAGTATAAAATTGAGCTGT

CCTTCCTTTGTACATGTCTGTCTGTCAGACCTTAAAACTGACTTCAAAATGAAACACACCACTCAGCTTTCCTTTTGACC

TAACACACACGCATCTCCTTGGCATTTTTAATGTTTTCTGATGTCATGAAATATTCGGGGGGAGGGGGAACTAAAGCAT

CAAACATCCACAAGCATCTCTGCTGTGGTTATAGTCTTTCAGCATTGGACCTATTAATTGCTAACCAAGTTAGATTTGTC

AGGGTAAGAAGAGCGTGTCAAGTCAACTGGGACCTAAAAACTGTCAAGGGCTCACCAGATGGACACCACTACCATAAA

TTTAGGTCCTACATGAATCATTCATGTTACACATTAATATGCTGCAGAAACCATGCAAGGGTCATTTCTAGCCAAGAAT

CACAGAAAATAACAGCTGTCTCTTCCTGTCCCTGCCCTTCCCCACCTCCTACTCCCCTCTGTCTGTCTGTCTGTCTCTGTA

TGTGTGTGCTTGTGTTCCTTTAGGTACTTCTGGAGACGGCATCCTCAGCTGAGAACAGTTGACCTCAATTTCATATCTCT

GTTCTGGCCCTTCCTACCCAACGGTCTTCAGGCTGCTTATGAAGATTTTGACAGAGACCTAGTTTTCCTATTTAAAGGTA

ACATCCTACTGTCTCCTCCTCCTCCTGTTCTTCCTGAAGAGCAGGGCAGAACTTCTCTCTGTTCCACAGCCCATTCAGAA

GGGACATGCCAGGAAGAGCATGATACTGTCAGGCTTGGGCCCCATCATGGTCAACAACTTAGTGAATTTTCACAGGCT

GGACCCTCATTTAGCTCTTAATATCGTCCTCAACAGATGCAACTGCATGAGACAATCTTTAGTATTTCTCTGCCCTCATC

CTAGATATGATCTCCTAAGATACCTCAAGGCTGTGGTTTAGTTTCTGTACAGAAGTCACATCAGGAAAGACCTCTAGCT

TGGGGACCATGAACATCAGGCTGTACCAGTTGATGTTTTTCAGGTTCAGGAAGGACCTATTAGGACTACCACTGCACTC

TGCGCTCCACTGTGACGTCCTTGTCTTTCTCGGATTATCTGTTCCATTTTCATTACTATGGGATAACAAAGTGCTGTATGC

TATATTGTAGAAAGAAAGAGCTTTGTTAAGGATTTTCTCTGAATTGTTGGCAGGCAGACAGTACTGGGCTCTAAGTGGC

TATGACCTGCAGCAAGGTTACCCCAGAGATATATCCAACTATGGATTCCCAAGGAGTGTCCAAGCCATTGATGCAGCTG

TTTCCTATAACGGGAAGACATACTTCTTCATAAACAACCAGTGCTGGAGGTGATATGAATGAATTTTTTCCATTAAAAT

TGAAATATGTGTTTTTTTGCTCTATGTACCAAACATCAACACAGACATCGTAAGACTAAAATCCACATGATCATTTGAC



   

AGCTTAGTGAGGATGTAGTCTTTATCACAGTGTGGTATTGCCACTGGTTTTAAATTTTTCATTTTTATCAGATAAAACAC

CTACACAAATATGCTGAGGATTCTATATCATGAGATGTTTCACACCCTCATAACACACTAGAGTGGGATATGAGAAAGA

AGTAAGTTGATATTATGAGTTGAGTTCTGATATTCCCAAATGAATGCTTTCAACATCATTTACAGAATTTGGTGCATAAG

AGGAACTTATTAAAATATGAAAGCAAGAGAGAAATTATCTGTAGAAAGGAAGACGACAGGTGGGTGAAACTAAAAGG

AGGACAATGGAGACATGAATATAAATAAACAATGTATCTATGTAGGAAGTGTTGTAATGAAGCCCATTACTTTCCATGC

TAAAAAATACTAATAAGTGCATTTATTTTCAATATACACACATGTACATATATACATTATTCATTATTTTTGCCAGATAA

GTAAATTATTTAGAAAATATAGGCTACAGTTTTGGGAAATAACCCCTTCCTCAGCAATCAGAATGCTGCTTTAGAATCA

ATGGCATTCCTCTGTTTTCTAAACAAAATACCCTTAGGTAGAGACGTTAAGGTTCCTAATCTCAGCCAATGGGACACAG

TGAAGACTTAGTGTGGACATGTGTAAGAGAGTACTTTATGACTTATACAAATTAGAATAAAACTGTCATTGTGTAGATT

GTTTTTAAATCATGTGATATTTTGTTCTCGTTAGATATGACAATCAAAGAAGATCCATGGACCCAGGTTACCCCAAAAG

CATACCAAGCATGTTCCCAGGAGTAAACTGTAGAGTCGATGCAGTTTTCCTGCAGGACTGTAAGTGGGGGAAGTTAAC

AGCACTGTTAAAATCTTAAAGTAACACATTTGCATTTCTATATCCTGTTTGGTTTATTTGGTGAGAATTCAGTGAGAGCT

GAGATCTATAACCTAACTTGGACATGTGTCTCTTTCTTACAGCCTTCTTCCTCTTCTTCAGTGGACCACAATATTTTGCAT

TTAATTTTGTCAGTCACAGAGTCACTAGAGTTGCAAGAAGCAATTTATGGCTTAACTGTTCATAGAGTTGAGCAATGTC

AAATGTCCTTGCACGCACCCTATGAGGACAAAAAGGGAAGCTCAGTCTGTATACTCATCCCACGTGTCCTGCCCAGACT

TTCCTCAGTGGTAACTAACTCTGCAGCCCTCTTCGAAGAACCAGCGTTTGTAATCTGGCATTCCCAGCCATGGCTAACTC

CTTCTGCATATTCCGTCCCTGGTTCGTGAATGCATCACAAAGAGAGCAAGCCGTTTACTACCTTACTCTTCACTATTTCA

TTATCTGCTCTTCTGCCTTCTAAAACCTTTTGTTTTATTACTTGCTTATCTAGCTTCAAATGTTCCTAAATCTCTTCAAACA

GGGAATCTAGCATTGGATTTTCATTACAAATGAAGATTATAAACACATAGATATTATCCCCTTATCTGTACAGAAAAAA

AGTGCTGTTATTTCCTCCGTTGGAAAAATATGAAAAATATGTAATGTGTGTTGAATCATGCCCCTCTGCATGCCAGAAA

AAAAAAAAAAAAAAACATTGAAATCTTAACCCCAGCTGTTTATCTAGCTGTTAACCAGAGTCTTTGAAGATATAATGA

ATTATGTGTAAATGACAAGACAGCCTTAAACAGGGTTAGGATGAGCCATAAGTGCATACATATGTTCTTATAAAACGG

AGTGAGAGGTGTGGATGTCACTCAGAGATTAAAGTTTTTTCCTAACATGTTTTATTCTGAGGAGATTTGGGAAGAATCA

GCAGAGGTATGGGCACATGATAGAAGAGACCAAGCAAAGAGAACCAGACACTGGAGGGCTGTATCTATAAATCTATTT

GCCAATAAGTTCCCAGGCAGAGGCAGGTAGGAGGGGTTTAAAAAAAAGGACCATTCCTTTCTCAAGCACATTCCAGAA

TTGAGGCACTTGTTGATATGGGTTTTCTGGCTTTTGTGAAAAAATAAAGTTGTTATTCTGCTCTATTGAATGTGTATTGTT

TGTTAAAGAAGCAATAGGAAGCTGACATAGTACATCAACCCTTAAGACCACTATGTGGTGTTGCTGCGAAGAGGAGTG

CCTAACTAGCATGTGTGAGGTCCTGGATTCAATTCCTGGGAGAGGGATTTTAAAAAACAAAAACAAAACATAATAGTA

ACAAAACAAAAACAAAAATACCACCATCAAGTTCATTTAGAATGGATTGATACCTCTCCCCAGGTACTTATGTAGCAA

AGGGCTGCCTTGTCTGGCCTCAGTGGAAGAGAAGGAGCCTAATCCTGTAGAGACTTGATGCCTCAGGGTAGCAGGGAG

ATACCTGGGTGGGGGACACCCTCTCAGAGGCAAGGGAAGGGAGACAGGGAGGGGGCGACATTTGAGACGTAAATAAA

TAAAATAATTAATAATCTTTAAAAAAAAGAAAATAAATCAACACAAAGTCAAATCAAAGGCCTGCTTGGTGACCATGA

GGCACTTCCCAGAACAGCAACAGGAGAGGCCACCTCCTAGCTGCCCTCCCTGATCTCTCCTTCAATGTCAAACCAGTAG

GCACAGCCAATCAACTTCAAATGCCATATTCCTGGAACTTCCTGATAGGACAGTTTTTACAGATATAAATGCAAGATAC

TTCTGTGAGCTGCTCATGTGAGTTTGCTGACCCAAATGTTTGAGATGAGAGTTTAGTTCCTGCTATTTTGTTGGCCATAC

TTCGGAGTCACGGGCATTTTTTTAGGCATCGTATTTATGTGAGCACAGAGATACAAAAAGCTAAACTTAGATTTCAAAG

GACAAGGTTTCTCTGCACTTGTTTTTAGCTTATTCAAAAGTAAACCCTGTGCAAAGACCCTGATGCAATTATTTTGAAAG

GGCAGCATGATTCCAGGTCCACTCTTTGCAGGGAGAAGGAAAAGAGGGGGGGGGGGAGCTCAGCGAGTGTCACCAAG

GTTTTTGCTATGGGGATCTGGCTGTGCATCCACCTACTAAGAATCCCACAGGACACTTTATACTGGAGTTGGGAAAATT

CTTTGCCATTTCTCAGGCCCTAATGGGAGAGAATTATTCTGGGGTGTTTAATTACTAAACTTCTAAACTATAACTCTGTG

CCATGCCAAACACAGAAACATTCATAGTTTCTCACAAGAAGGCAAGTTGCATAAATCAGAGATGTGCTGTCAGCGATA

TCTTCTACCAGATTTGTATCTAGAAGGTGGTATGTAAGAACCTCGGGGGGGGGGGGGGGGGGTCTGCTCTGGAGAAAC

TTAGCCATCTGGGAAAAGCAGGTATACAGATGCTGACCCTGCAGGAGCTTCAGTGTGGCTGCCCCAACATTCTCTACTG

CTTTTGCAATCCAGTTTCAGTGTTATTGCACAACCAAGACTTTACAGTTTTACGTACAGACAGGTACGGCATGTACCTAA

TTCTCACCCAAAATTTGTAGCTAACTATTGAGTGGTGTACTGGCTAGTTTTGTGTCAACTTGACACAGCTGGAGTTATAA

CAGAGAAAGGAGCTTCAGTTGGGGAAATGCCTCCATGAGATCCAACTGTAAGGCATTTTCTCAATTAGTGATCAAGGG

GAAAGGTCCCCCTTGTGGGTGGGACCATCTCTGGGCTGGTAGTCTTGGTTCTATAAGAGAGGAGGCTGAGCAAGCCAG

GGGAAGCAAGCCAGTAAAGAACATCCCTCCATGGCCTCTGCATCAGCTCCTGCTTTCTGACCTGCTTGAGTTCCAGTCC

TAACTTCCTTCAGTGATGAACAGCAATGTGGAAGAGTAAGCTGAATAAATCCTTTCCTCCCCAACTTGCTTCTTGGTCAT

GATGTTTGTGCAGGAATAGAAACCCTGACTAAGACAGGTGGGGTTCCTCAAAGAATATTAAGAACTTTATTTCTCTTCC

TTCCTTGTTTTATGCTACCTGCAATGTAGGTTCAATAGCCATCTTTTGAGAAACCACACAGCCCCTGATGTAGAGAGGTG

ATTCACTCTAGACGCCACAGACCAAACCTCGGCTGCTCTTACACAAACAAAATATCACTTTGAGTTTTATTAACTATCTG

CTATTGTGCATTTTCCTATTGTGTTCAATTAAATCTCATCACATACCATAGAAGCCTGGAATACACCCTGCCTCCTGTAA

GAAAGGTCTCCAACTCCCCACACCCATCCTTGGGTACTAACAGCTTCTCAGATAACTTTCTGTCCCAGAAGTTCCAAGC

AGATTGCACAACATAGTTAACAAACATTTGAAAGTTGGCAATGTGATAAACAGACATCCAACAAGAAACTCTGAGAAA

CCAGAGACAATTCTGGTAGAAAAAAGCAAACAGTTGCTATAAGAATGTTTAACATGTGGAGGAGAAAAAAGAAGTTG

GGGGAGGACTGGAGGAGTGGAGGGATGAGAAACTGGTTAGGATATAAAAAACAAATAAATTTTTAAAAAGAATGTTT

AACACCATTACCATAAAAAAGACATTACAAAAAACATTCAAATATAATACTAAAATAAATAATAATAACAAACAATTA

CTCATATTTAACTAGCCAGTACTCCTAACAATTAAAGACACAGAGGCTGGGAAGTGGCTCAGTAGGCAGAACTCATAT



   

AGAAGCCAGGCACCATAGCACAGTACTTAAACTAATATCCGACTCCATTGTCTCTTCCAATCACACTACCAAGATATGC

TAGTGTTTTCTGCCAAAGTAAATTATTTCAAAATTCATAACAACCTACCAAAACTACCAGTAAAACTACCAGTTTTGAG

ACCAGAAGACTAACTTGGGGGCCTTGCTATTGTCAGCGCTCAAAAGTGAGCAATGTGCTAGATAAGCAATCACCAACT

GTGGTTGCAAAATTCAAGTTTATCTAAGGGGAAAACGAAGTCATGAGACACTTCATGGCAATGTGCTTTGCTGTTATTA

ATTAAGTGATTACTTCATGCCACGTCTCACTGTCAACTTTCTAAATGCCATACAAACAGAAACAAGCTTTAACTGAAGA

GACAGGAATGAAGTGCCTTCTGTCTCTGATGGTTAATTTTATAACACTTTCCGCTGCATTTCCTCCAGACAGGAAGGAC

AAAAATGAGGAGAACAACCAACTGGCCCAGGTAGGATTTCAATGCATGCTAAAAGCAACAAGCAATAAAATGTGCCTT

TTATAGCTTCTCTCGGGACTTTCCAAGACAGCACATTCCTGCAGAGTCTCAGAGTATCTCAGAAGAATGAGGTCCTTTC

CATGTGTCTAACTCTAAGGTTAAATTGCATAAGTTTGCAAAATAGAGCATCATCTCTGATGTCTCCTAGAATTTCAAGA

GCATAAGATGAAAGGAACAGTAAGAATATAAGCCAAGTGGCTGCCCTTAGTTGTATGGGTGTGTGATTTGGCTAATTCT

AGTCACTCATAAACCTTTGCTCTCCTGTAGTCTGTGTCCTTTACATCTTTCCTGACAGGCATATCTCAACCAGTTCTACTC

TCTTGAAATAGAAGGGAGTCATTTTGTCCAAAGCAAGAACAGGAGTCTCTTTGATGGAAAACTTCGGGAAATGCAGGC

ATTTTTCGGATTGACAGTGACTGGAAAACTGGATTCAGACACACTTGCGATCATGAAAGTGCCCAGGTGTGGGGTACCA

GATGTGGGGCAATATGGCTACACACTCCCTGGGTGGAGAAAATACAGCCTTACATACAGGTAATGTTTCTACCAACTTT

GGTTAACTAACCCAAATAAGTAATCTCCAAGAAGCAACCACAGTGATGGCTTATCTAACTGACACTTTCGAAAGTGCAT

GCCACTTTGTGGGTTCTATGTATCTCATCCCCTCATTAGACCTATGCTGTGGGCAGTATGACAACCACACGGAAACTAA

ATCGAAAGGCTATCGCCTGTAGCTAGTGCTACAGAGTTGGCTCAGGCAGATAGGTTCCAATCTCTAGGCTCCCTTCTCC

CCTGTGAGCTCAGAATAGGCAGCACCACCATCTGCTACAATGCCCTGGAGGCATGGTGAGGTGTGCAGAAAGAAGGGA

AGGGTGTGAGTGTGGGGGAGGAGGAACACGTTCATTCGTGCATCCACGCATGTGCTCATGTAGAGGGGTGGTTGAGGG

TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTTAGAGCTATCAAATCTCAAATCTTAGATGGGTC

CCAGTATAACAATGTATACCCTGTGTACTTGGCTATTTAAGGATAAGGAACTACAAGAGATTTAATGAAAAAAGTAAA

AAAAAAAAAAAAAAAAAAAAAAAAGTTAGCTAAGAGGTTAAGGAAATGACTCATCAGTAAAGAGCTTGTAGACTCTT

GCAAATCAAGTTTGATTCCCAGTACTCACATGACAGCTCACAATCATGTGGCACTCCAGTTCAAAGGGATTGCATGCCC

TCTTTTGACTTCTGCAGGTCCCTACGTACATGTAGCACACATACAAACATTCAAGGGTGCACACATAGGTGAAAACTAG

CTAGGCATAAACCTGAGAGTGAACCAACAAGCTGTGTTCTTCCATCATGCTTTGGATTCCTGCCCAAACCCCTCAGTAA

TGAACTGTGGCCAGGAACTGTAAATCAAACAAACGCTTTCCTCCTCTAAGTTGCATTTGGCCAAAGTGTGTTATGGCAG

CATGAGAAAGGAAACTCCAAGTTAGGTTATATAAAGCTGTCTCATTTAAATAAAGCTGGAGCACAGCACAATGTTACA

AGTCACTACAGCCAGGACTGGTAAACTACCATATCCACAGCTCCTATAATGTTGCCTATTTTTCAGAATAATGAACTAT

ACTCCTGATATGACACCAGCTGATGTGGATGAGGCTATTCAGAAAGCTCTACAAGTTTGGAGCAAGGTCACTCCACTGA

CGTTTACCAGGATATCCAAGGGGGTTGCAGATATAATGATAGCATTCAGGACAGGAGGTAAGGCTTGCAGTGAGGGGA

GTGACTTCTTCGAGGATCACAGGGAGCTGACCTATCTCCCCATCAACTGTCTTTCAGTCCATGGCTGGTGTCCTCGTCAC

TTTGATGGTCCTCTGGGAGTCCTTGGCCATGCCTTTCCTCCTGGTCTGGGTCTAGGTGGTGACACTCACTTTGACGAAGA

TGAAACATGGATAGCCAAGGATGGGGAAGGTGAGACTAATTTTCACTGTGAGAAAATTGCATTAATCTAAAAAAAAAA

TCATCTAGAAAGAAGCACTGTACAGTTATCTGCCTTTCACATCCAAATTCCCTAGTTTCTTACATAATGTTCTGTATTCT

CAGATCACACTAGTAGGATGACTAACAATCATTAGCAATGGCTATCCTCTGGTAGTCTTTTTACAGAGCTCTCACATCCT

GGTCTGAGAACACTGTTTGCCATTTGCCCATGCACTCATTAACATAGCGCTGGGAATTTTCACAGTGCCTGCTGGTCTAC

TGTGTACACAAAACTGTGCAAGGTGTGTTATGTGAACCCCAGAGGTGTTCTCAAAAGTTCCAGCCTTACAGCCTCTGCA

ATCCTGTGTGATGCTTTTACCTCCACACTCAGCACAAGGCTGCACACTCAATCAATGGCTATAGTTGTCTGTAGTTTAAA

GACTAAAAGAAAACTTAAGAGGGCTGGTGGTTTTAAGCCTGGGATTAAGAAACACTTTGTGTAAATGTACCACATTTTT

TGTATCCATTCCTCTGTTGAGGGGCATCTGGGTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTACTATGAACATAGT

GGAGCATGTGTCCTTCTTACCAGTTGGAACATCTTCTGGATATATGCCCAGAAAAGGTATTTATACCCGAGATATAAGA

TACAATTTGCAAAATACATGAAACTGAAGAAGAATGAAGACCAAAGTGTGGTCACTTTGCCCCTTCTTAGAATTGGGA

ACAAATTCTAATTGGGAGTTACAGAGACAAAATTCTAATTGGGAGTTACAGAGACAAAGTTTGGAGCTGAGATGAAAG

GATGGACCATCTAGAGACTGCCATATCCAGGGATCCATCCCATAATCAGCCTTTAAACGATGACATCATTGCATACACT

AGCAAGAGTTTGCTGAAAGGACCCTGATATAGCGGTCTCTTGTGAGCCTAGGCCAGGGCCTAGCAAACACAGAAGTGG

ATCCTCACAGTCAGCTATTGGATGGATCACAGGGCCCCCAAAGGAGAAGCTAGAGAAAGTATCCAAGGATCTAAAGAG

ATCTACAACCCTGTAGGTGCAACAACATTATGAACTAACCAGTACCCCGAAGCTCTTGACTCTAGCTGCATATGTATCA

AAAGATGACCTAGTTGGCCATCACTGGAAAGAGAGGCCCATTGGACTTGCAAACTTTATATGCCCCAGTACAGGGGAA

TGCCAGGGCCAAAAAGTGGGAATGGGTGGGTAGGGGAGTGGGGGGGAGGGTATGGGGGACTTTTGGGATAGCATTGG

AAATGTAATTGAGGAAAATACGTAAAAAAAAAAATTAAATAAAAAAAAGAAACACTTTGTGGGTTTATGGCCCATAAA

GGTCAATTTGAAAGCATAGACTTTCTCTACTAACCATCTCCTCTCATCTGCAAATTATTAGACCCTAGTTCTTATACTTG

ATCTTGTCTTTTAAGGCAACTAAGTTGGCCTGAGCAGCACTGAACATGTTTTATTTGGGTGTATATATGGATGGGTATAT

TGCTTGCATGTATGCCTGCATACCACATGTATGCTTGATGATTTCAGAGGCCAGAAGAGGACATCAGATCCCCTGGAAT

AAGAGTTTGTGACTCCTGGGAACCTAACTCACATCCTCTGGAACAACAGCTGGTACCCCTAAATGCTAAGCAATCTCTC

CAGCTTCGGTGTACTGTTACTTTTTAAACAAAACACCCAAACTTCACTACAGTAATTCTATGTTTATTAAGCAAAGGAG

GAGGCTCAGGAAGCTTTCGCCTCTCACTATCCTTTGTCCCTCAACAATTTGGGTTGGAGATCTGGCCCCCATGATTCCAG

GACAGTGTAAGTCACGGCCTTCCTGATCCCAGGGAAGTAAAGGTCATGACCTTCCTGATGGGCAGCACACAAGACTAC

AGATGATTCCTGACTCCATGAGGCCAAATACTCTGCTTGGGTCAGTTTTAGTTTTTGCAGACACACCCTAATTGTTCTAT

CCACTAGAGCACAGGAAGTTCTTTTTCTCCCAAGTGCTATTGAGACAGATGAAGCGGTCAGTGCTGGCCGAGCTTCAGG



   

CAACAGTGGGAATCTAGGATGAGCTGTGGCCAGTGCCACATGTTAGCATTACAGACAGGGGTGGAGGAGGAACATTGC

ACTCAGAAAACTGAGAGGTGGGGTGAACTCTTCTATGTGTATCTTCTACTGCAGAATAACCACTATTTCCTTGGTTTCCA

TTTTGATCCAAAGCCAGTGTATATGTGCTTAATTAATTGTAAGAAATAGCCCAAGCACTTGCCAAACTCAGGATTGGCA

AGCTTTCTTCAACAGGCTTCACTTTCATATCCAGAAGCAGAAATGGAAGATTTCTCCATCTGACTATCCTTAGCCATTTA

GTGTTCATTGCTCCTCCTCCATACACTGTGTCAAGCCCTCTACTGAAAAGTGTTGTGAGATGAATTCTTTTTTTTTTTTTT

TTTTTTTTTTTTTGGTTTTTTGAGACAGGGTTTCTCTGTGCAGTCCTGGCTGTCCTGGACTCACTTTGTAGACCAGGCTGG

CCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCGGAAGTGCTGGGATTAAAGGCGTGTGCCACCACGCCCGTCGAGAT

GAATTCTTAAAGAGGCCAGAGTTGTAGTCCAAGTTAACCAAGGCTGTTTTCCAAGGAATAAGATCAACATAGCCTTCAA

CTAAGCTCTGTACAGGCCAGCAGTTCAAAGAGTTACCATCTGTCCCTATCACTCTTCGTCCATTGTATTATATTGCTTTG

GAGTAGAAGAGAGCTGTAGTGAGCATGACTGAGCAAGAGAAATGAATCCACTGGCTGGAGATGAAGCTCAGTTGAAA

GAGTTTTTTCTGGTGTGCATAAGGCTATGAGTACAATCCCCAGGACTGAATAAACTGAGTGTGGTAGTGCACCCCTGTA

GTTCCACCACCTGGGAGGTCCAGGCTGAAGGCTCAGGAGGTGAAGATCATCCTCAGCTATACAGTGGATTTCAGGCCA

ACCAGAGATACATGAGACACTGTCTCAAAGGAGAAAAATAAAAGGAAAGGAAGTCTAAAGACAGGTATAGGAAGAAC

TTAGTATAGATAAGAAATGAAAGTGTTTTGAAGTGGCTGGCTCAGAGCACATGAAAGAATGCACCAAGCTGGGAAGAA

AGACCAGAGGGCTGTGCAAAGGTATCTATGGCTGAAAAAAAGGTAAGAGCTAGATTGTTTAGAGCTAGGAGAAGAAG

GTAGGGCTTTATTGTCCAGTTGGTAGAGAACCACAGAAGAACATGAGGATGATCCTATACAGTCAAGAATCCCTCAAA

TTGGTGGCTCCATTTCTTAAAATAATATTCCATTTCTTTTCTTTATATATGTGTTTTGTTTCTAAGACAGGATCTAACCAT

GTAAACTTGGCTGGCCTGGAACACATGTGTAAACCAGACTAGTCTTGAATTCAAAGAGCTCTGCCTGCCTCTGCCTCTT

CAATCCTGGAAATAAAAGGATGTACTGCCATGCCAGCTATTCATTTCTGAGTAAGCACTCTCGAGCAATCTGCGTCCTG

GGTTAAATTTCTTCATCAATTCATGGTCATGTTTTCTGCTTTATCAAGGGTTCAACTTGTTTCTTGTGGCTGCTCATGAAT

TTGGTCACTCTCTGGGGCTGTCCCACTCCAATGATCAAACAGCCTTGATGTTCCCCAATTACATCTCCCTGGATCCTAGC

AAATACCCACTTTCTCAGGATGATATTGATGGGATCCAGTCCATCTATGGTTAGTATCATTGTAGAGCTGCATGTATGGT

AACTAAACAGAAAGTTTTGCAGAGAGGAAATTGAGAGGGTTGCTTCCTGAAATATTATTGTGAAGCAAACATGTACTT

AGGTAAGACCCTGATGAGGACATAGTTTCTGTGCCTTCTGAATAGTCTTTCTTTTTTACTGAAGGAAGTCCACCTAAGGT

AACCACCAAGCCAAGTGGAAATTCTGAACCCCACGCCTGTGACCCCACCTTGACTTTTGATGCTATCACTACTTTCCGC

AGGGAAGTTATGTTCTTTAAAGGCAGGTAAACCTATTCCCTTGACACTCCAGCTTCTTATAAAGATGTTTTTTTTTTTCA

AAGGATCTCCGGATAAACAGTCTTCTACTCAGCTAGAAAGCCAGTTGCTGAGCATGTACCAGTACATCAGCAAGAGAT

TCTTCCTCAAGAAACAATGTAGAAAACAATCAAAGAAAACACCCAAGGGCAACCTGCAGCCTCCACACATAAGCACAC

ATGCATTCACATGTATGCCCCACATATGTGAACATGTAGGCACACATGCATGCATACCACAAACCACAAACTTAAGACT

GAAACATGCTGATGGACACAGGTACCAGGACATCATTGATGAAATATTTTGTGTTTAATGCAGGCACTTATGGAGGGTC

TACTCTGATATTGCTGGTGCTGAGTTTGAGTTTATTGATTCCTTCTGGCCATCTCTGCCAGCTGATCTTCAAGCTGCCTAT

GAAAGCCCCAGAGATGAGCTCCTTGTTTTTAAAGGTAAATTTGCCAGTCATGGTTCCTCTTTCTCCTCTTTTCTAAAAGA

GCAATGGGTATTTCTGCAAAATACAATCTTAATCATGAGTTTTGTGAAGGGCTTCTCTCCTAATTTAGGTTCTCCTCATA

AATGACAATGAGAATTGTTTCTCTCTATGGCTGTGATGATTTCTAGCATCCCAAACTCACTAAAATGAATTTTTGTGATT

AAAAACTATAAAAGCTGAGAGCTGATCAGCAATCACGAGCACTGGCTGCTCTTCCAGAGGACCTGGGTTCAATTCCCA

GCACCCACAGGCTGACAATAGTGCTAGAGAATTCAATGCTCTCTTCAGGCCTCCGTGGGCACCAGTCACATATGTCGTA

TACAGATACACATGCAGAGAAAACACCCATTCACAAAAAGTAAATAGTTTCTTAAAACTGTAGAAGTCCATTCTTTTTT

TCCAAAGCAACCTATCTCATCTATGTTCCTTTTTATGGGATTATTATACTTAGCAAATAAAAAGAAATAGGACAAGAAA

AAAGTACAATAGAGGCATGAGATTACTGGGTTGGCAGCTGAGAGGAACTAAATACCTCGTTAATTTCAAACTTCCTGA

GTCATCTCTTCCTCCCTGTAAGACACAGAGCAAAAGACATCTGAAGAGATCCCTTTCTCTGTCTAGATGAGAATTTCTG

GGTCATCAGGGGATATTCTGTCTTGCCCGGTTACCCCAAATCCATCCACACACTCGGATTTCCAAGACGTGTGAAGAAA

ATTGATGCAGCCGTCTGTGATCATGATACAAGAAAAACCTTCTTTTTTGTTGGCATCTGGTGCTGGAGGTAACTCTGTTG

TTTGATTAGGGAGGGAGGCATCCCTGGCAATATTACCCAAACATAATCAAAAACAAAACAAATCTACAGTCTCCCAGT

GGATTGTGTTGCCGGCAATCTCCAGTGTATGACACTTATTAAACTAAGATGGTTGAATGAGTCCAATAATTTCTGTCCA

ACTTAAATAAAAACAATAAAAACGTACTAAAGATACCAATACCAACAAAACTGTCAATGGCAGACTCATAGCCAGTCA

GAATCTAGAAGAGTTACAAGGTGATTTAACAGTTCTTCAGAAAGAACTACTCTGAGAGAAGCTGTGGCCTTTTCCCTTG

ATTATTTTGTTGATCCTTATCCAAAAAGCTACATCTTTGCCTACTGGTGATTTTTCTTATTGTTCTTAGGAGATGGTAAGT

AGAGGCTGAGGAGGTGGCTGAGTCAATAAACCATGTACCTTACAATTGTGAGAACCTTAAACAATTCCCAGAACTATG

TCAAAGTTTGGTACGGTGGCATCTGAGCATACAAACACACACACTGCGGTATCATAATCTCTACCATGTCTTTATCATT

GGTACCATTAGGTGTTTCTCTCTACCAGGCCTGCTCAGTTCCCATAATGCTGCTTGACTCTAAACTAGGCAGCAGAAAG

ATTAAGCTCACTAAACAGACATCAAGTAGAAAGAATCCTTTGAAATCTTTGCACATAGGTATGATGAGATGGCACAAG

CAATGGACAGAGGATTCCCACAGAGGATAATAAAGTGCTTCCCAGGAATTCGCCTCCGTGTGGATGCTGTCTTCCAACA

TAATGGTGAGTGCCAATGCCTCCATTGTGTGGGGGCTTGGGAAACTAAAAAAGGACAGCACAAAGGGCAAACGTTCAA

TTTTAGTGTAGTGTTACCATTCTCAAATACATACTTTGGTTGGTAGGCATTACCCCTGTAGACATTCTCAAACTGAGCCA

ACAAGTGCTAAACTGACTCTGAGGTGCTATTTCAAATCTATATAGAAAGTACCAAAATTAATTTTAATCACCACTGACC

TAAAATAGTTCCTAAAATAGCCCCTAATGTGAGAAAGATAACTAAACACACAAGATGAATAATGATCCCCAAACATAT

TTAGAAACATACATACATATGTATATACTACATACATTCACAATATATACATATATAGTTTAAGATACATAGCTTGGAG

TTCATTTATGAAAAAAAACTATGTCCTTCAAGTATCTGAGGCAGTGGGATTATGATAAGACCCAGAAGATTTTACAAGA

CTATTTAGCAATTGGCTTTTTGTTTATTTGATTGGTTGGTTGGGGTTTTGCTTAGTTTGAAGTTAGTAGCTGTACTGAGAG



   

TTGAACTGAGAACTCTTCTTGTACTAGGCAAATGTTCTGCCACTGAGCTACATCCTCAGCCCAGAACTTTACGCAAACA

AAGTCCTAATAGTAGACTTTCAAATACAGTGGTCTGGGCCATCAAATAACTCATAGTCTAAAAACAATTGTTTGAAGAC

CAGGGAGATGGTTCACTCCAAGGTGCCAGCAGTACTTGCCGATGACCCAAATTCAATCACTGGTTCTCATGTAAAGTAA

GATGGAGAAAAGCCAGATCTACAAAGTTGTCTTTAACCACCATACACACACACACCATGGCATGGCATGCATCTGTAA

ACACACACACTAATAATGATATATTTTTTTAAAAAGCATTTAAGTGCTGCATTGATTATCTCCATAATACCTAAACAGA

ACCCCCAAACCTGAAATGCATAAACATGTTGCACATCTATAGAAATGAGAGTGGTGAGTCCAAGGACAGATCCAAAAG

GCCCTTCTTTTCTCCTCACTGAGATGTCTTGTTGAAATCTAGCTTGAGAGCCAGGGCCTGCCTGCCACACTCAGAGATGC

TTTGACACTTGTGCTTAACTTTTTTCTAAGTGATTCCCATGGAGTGGGATGAAAGCAAACTACATCTTTGCAATTCTACA

TTATCTTTATTTTCTTTACAATAGTATTGATTTTATATTCATAAAATTAAGATGCAGGGGAGAAGTTTGCACTATGCAAG

ATAACTAACCATGCCTCTCTGCTTCTAGGATTCCTCTATTTCTTCCATGGGTCGAGGCAATTTGAATATGACATGAAGGC

GAAAAATATCACCCAAGTGATCAAAACCAATTCTTGGTTCCTGTGTAACGAACCATTAAACGCATCATTCAATGTCAGT

GTCAAAGGAAAAGCAAATTCAATTGGCACAGTGATATTACATCATAAAAGGTTAAGCTTGCTCACTTTCAGTATTGTTC

ATGTGCTGACAAAAACATACAATTAACAATAAATTCCACAAATAAACCAAAACAAATCTTTTAACCTGAACTCTGCCTC

AGGAAGACTCAAGAGTGGGAGAGATGACCCAGTGGTTAAGTGCACTGGCTGCTCTTTCAAAGGACCCAGGTTTGATTC

TCAGTACCCACATGGCAGTCCACAGCTCTCTGTAACTCCAGACCCAGGGAAATCTGATGCCCTCTCTGGCCTCTGAGGG

CACTGCACAAGCATGGTGCATAGACATATACATGCAAGCAAACGGCTATATATTTAAAATAAAATGAAAAAGTAAAAT

AATTGAGCCCAATTCTTTAGCATCAAGTTCTTACTCCTACTATATATCAGCTGGGTAACCAATAACCAGTTAAAGTATCT

GATTCTTCTAACAGTGAAGTTTTAAATATGACAAAAATCTCTCACTTATTTTGAGTCTAATTAATGATTTGCAAACTTGG

AAAATTAAAGCATGTCTTAAAAATAAACATTAAAGACAATTCTTAATCCAATCATTAGCATTCCATTTTGTTTGGTCCTC

TGGATCCCAGTTGAGAATCCCAGTAAACTGCATCCTTCATTCCTATAAGCACCCATCAAATAAACCATTTCACCTCCCA

GAAGGAGGCTGAGATCCTGGTTAAGATAAGAAGTATGGATCTGGGCACCTTCCCTGCCAGAGGAGAAGCAGCTGCCCT

GCCCGGGAAGCCATTCCTAGAACACCTGGGGACAGTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNCTTCCCAGATCCCACCAAGTCTAGTGTGCACAGGTGAGAGTGTGGATGCAGGAAGCT

AACAGCTTGTGGGACAGGCCCTGTTTCAGGCCTTCATCTTCTGCCAGGAGGCAAATCTGAGCAACAGATATCTGTGCAC

CTTCTCTGCAAGAGGAGAGCTTGCCTGCAGAGAGTGCTCAAACCACTGAAATTCAGGAGAAACCTAGACTCGCCAGGT

CTGCTGATGGAGGCTAACAGAATCACGAAAGGAACAAGCTCTAACCAGAGACAACTATAACAACAGACTCCAGAGATT

ACCAGATGGCAAAAGGCAGACGTAAGAATCTTACTAACAGAAACCAAGACCACTCACCATCATCAGAACCCAGCACTC

CCACCTCAGCCAGTCCTGGGTACCCCAACACACCAGAAAAGCTAGACTCGGATTTAAAGGCATATCTCATAATGATGG

TAGAGAACATCAAGAAGGACTTTAATAACTTACTTAAAGAAATACAGGAGAACACTGCTAAAGAGTTATAATTCCTTA

AAGAAAAAGAAGAAAACTCATCCAAACAGGTGATGGAAATGAAAAAAACCATACTAGACCTAAAAAGGGAAGTGGAC

ACAATAAAGAAAACTCACAGTGAGGCAAAGCTGAGATAGAAACCCTAGGAAAGAAATCTGGAACCATAGATGCGAGC

ATCAGCAACAGAATACAAAAGATGGAAGAGAGAATCTCAGGTGCAGAAGATTCCATAGAGAACATCGGCACAACAAT

CAAAGACAATGCAA 

 

Selection Cassette: 

 
GGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGCCCCCCCCCTAAC

GTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGG

CAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATG

CAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTT

GCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGG

CGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAA

GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTT

TAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCAT

GGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCC

CCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTG

TCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAA

TCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAA

GGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCC

AGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCT



   

GCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTG

CATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGG

CTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGC

CAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAAC

GTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGC

ACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGC

AAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGG

TGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTA

CACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCG

TCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCC

GAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCT

GTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACG

CGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGA

CGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTT

TCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGC

AACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTG

CCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAA

CCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTA

AGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGC

AGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGG

CACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCG

CATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTC

TTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAA

CGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCA

GGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCA

GCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGAT

GTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTA

AACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCAT

TGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCC

ACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCA

TCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAG

CCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGG

GCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTA

TTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCG

GTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA

CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGC

CGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCA

TACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGC

CGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGC

GCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCG

CTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATT

GCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCG

CCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCT

AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA

ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA

GGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCA

GCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAG

CAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACC

GGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCG

CGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGA

AGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTG

GGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGC

ACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCT

TACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGC

CGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGA

ACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGAC

CACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCT

GGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGG

TGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGG



   

GGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGAC

GTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAG

CGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGT

TGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATA

AAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGG

GGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCT

GATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCC 

 

Targeted Locus: 

 
GATCATTTGACAGCTTAGTGAGGATGTAGTCTTTATCACAGTGTGGTATTGCCACTGGTTTTAAATTTTTCATTTTTATCA

GATAAAACACCTACACAAATATGCTGAGGATTCTATATCATGAGATGTTTCACACCCTCATAACACACTAGAGTGGGAT

ATGAGAAAGAAGTAAGTTGATATTATGAGTTGAGTTCTGATATTCCCAAATGAATGCTTTCAACATCATTTACAGAATT

TGGTGCATAAGAGGAACTTATTAAAATATGAAAGCAAGAGAGAAATTATCTGTAGAAAGGAAGACGACAGGTGGGTG

AAACTAAAAGGAGGACAATGGAGACATGAATATAAATAAACAATGTATCTATGTAGGAAGTGTTGTAATGAAGCCCAT

TACTTTCCATGCTAAAAAATACTAATAAGTGCATTTATTTTCAATATACACACATGTACATATATACATTATTCATTATT

TTTGCCAGATAAGTAAATTATTTAGAAAATATAGGCTACAGTTTTGGGAAATAACCCCTTCCTCAGCAATCAGAATGCT

GCTTTAGAATCAATGGCATTCCTCTGTTTTCTAAACAAAATACCCTTAGGTAGAGACGTTAAGGTTCCTAATCTCAGCCA

ATGGGACACAGTGAAGACTTAGTGTGGACATGTGTAAGAGAGTACTTTATGACTTATACAAATTAGAATAAAACTGTC

ATTGTGTAGATTGTTTTTAAATCATGTGATATTTTGTTCTCGTTAGATATGACAATCAAAGAAGATCCATGGACCCAGGT

TACCCCAAAAGCATACCAAGCATGTTCCCAGGAGTAAACTGTAGAGTCGATGCAGTTTTCCTGCAGGACTGTAAGTGG

GGGAAGTTAACAGCACTGTTAAAATCTTAAAGTAACACATTTGCATTTCTATATCCTGTTTGGTTTATTTGGTGAGAATT

CAGTGAGAGCTGAGATCTATAACCTAACTTGGACATGTGTCTCTTTCTTACAGCCTTCTTCCTCTTCTTCAGTGGACCAC

AATATTTTGCATTTAATTTTGTCAGTCACAGAGTCACTAGAGTTGCAAGAAGCAATTTATGGCTTAACTGTTCATAGAGT

TGAGCAATGTCAAATGTCCTTGCACGCACCCTATGAGGACAAAAAGGGAAGCTCAGTCTGTATACTCATCCCACGTGTC

CTGCCCAGACTTTCCTCAGTGGTAACTAACTCTGCAGCCCTCTTCGAAGAACCAGCGTTTGTAATCTGGCATTCCCAGCC

ATGGCTAACTCCTTCTGCATATTCCGTCCCTGGTTCGTGAATGCATCACAAAGAGAGCAAGCCGTTTACTACCTTACTCT

TCACTATTTCATTATCTGCTCTTCTGCCTTCTAAAACCTTTTGTTTTATTACTTGCTTATCTAGCTTCAAATGTTCCTAAAT

CTCTTCAAACAGGGAATCTAGCATTGGATTTTCATTACAAATGAAGATTATAAACACATAGATATTATCCCCTTATCTGT

ACAGAAAAAAAGTGCTGTTATTTCCTCCGTTGGAAAAATATGAAAAATATGTAATGTGTGTTGAATCATGCCCCTCTGC

ATGCCAGAAAAAAAAAAAAAAAAAACATTGAAATCTTAACCCCAGCTGTTTATCTAGCTGTTAACCAGAGTCTTTGAA

GATATAATGAATTATGTGTAAATGACAAGACAGCCTTAAACAGGGTTAGGATGAGCCATAAGTGCATACATATGTTCTT

ATAAAACGGAGTGAGAGGTGTGGATGTCACTCAGAGATTAAAGTTTTTTCCTAACATGTTTTATTCTGAGGAGATTTGG

GAAGAATCAGCAGAGGTATGGGCACATGATAGAAGAGACCAAGCAAAGAGAACCAGACACTGGAGGGCTGTATCTAT

AAATCTATTTGCCAATAAGTTCCCAGGCAGAGGCAGGTAGGAGGGGTTTAAAAAAAAGGACCATTCCTTTCTCAAGCA

CATTCCAGAATTGAGGCACTTGTTGATATGGGTTTTCTGGCTTTTGTGAAAAAATAAAGTTGTTATTCTGCTCTATTGAA

TGTGTATTGTTTGTTAAAGAAGCAATAGGAAGCTGACATAGTACATCAACCCTTAAGACCACTATGTGGTGTTGCTGCG

AAGAGGAGTGCCTAACTAGCATGTGTGAGGTCCTGGATTCAATTCCTGGGAGAGGGATTTTAAAAAACAAAAACAAAA

CATAATAGTAACAAAACAAAAACAAAAATACCACCATCAAGTTCATTTAGAATGGATTGATACCTCTCCCCAGGTACTT

ATGTAGCAAAGGGCTGCCTTGTCTGGCCTCAGTGGAAGAGAAGGAGCCTAATCCTGTAGAGACTTGATGCCTCAGGGT

AGCAGGGAGATACCTGGGTGGGGGACACCCTCTCAGAGGCAAGGGAAGGGAGACAGGGAGGGGGCGACATTTGAGAC

GTAAATAAATAAAATAATTAATAATCTTTAAAAAAAAGAAAATAAATCAACACAAAGTCAAATCAAAGGCCTGCTTGG

TGACCATGAGGCACTTCCCAGAACAGCAACAGGAGAGGCCACCTCCTAGCTGCCCTCCCTGATCTCTCCTTCAATGTCA

AACCAGTAGGCACAGCCAATCAACTTCAAATGCCATATTCCTGGAACTTCCTGATAGGACAGTTTTTACAGATATAAAT

GCAAGATACTTCTGTGAGCTGCTCATGTGAGTTTGCTGACCCAAATGTTTGAGATGAGAGTTTAGTTCCTGCTATTTTGT

TGGCCATACTTCGGAGTCACGGGCATTTTTTTAGGCATCGTATTTATGTGAGCACAGAGATACAAAAAGCTAAACTTAG

ATTTCAAAGGACAAGGTTTCTCTGCACTTGTTTTTAGCTTATTCAAAAGTAAACCCTGTGCAAAGACCCTGATGCAATTA

TTTTGAAAGGGCAGCATGATTCCAGGTCCACTCTTTGCAGGGAGAAGGAAAAGAGGGGGGGGGGGAGCTCAGCGAGT

GTCACCAAGGTTTTTGCTATGGGGATCTGGCTGTGCATCCACCTACTAAGAATCCCACAGGACACTTTATACTGGAGTT

GGGAAAATTCTTTGCCATTTCTCAGGCCCTAATGGGAGAGAATTATTCTGGGGTGTTTAATTACTAAACTTCTAAACTAT

AACTCTGTGCCATGCCAAACACAGAAACATTCATAGTTTCTCACAAGAAGGCAAGTTGCATAAATCAGAGATGTGCTGT

CAGCGATATCTTCTACCAGATTTGTATCTAGAAGGTGGTATGTAAGAACCTCGGGGGGGGGGGGGGGGGGTCTGCTCT

GGAGAAACTTAGCCATCTGGGAAAAGCAGGTATACAGATGCTGACCCTGCAGGAGCTTCAGTGTGGCTGCCCCAACAT

TCTCTACTGCTTTTGCAATCCAGTTTCAGTGTTATTGCACAACCAAGACTTTACAGTTTTACGTACAGACAGGTACGGCA

TGTACCTAATTCTCACCCAAAATTTGTAGCTAACTATTGAGTGGTGTACTGGCTAGTTTTGTGTCAACTTGACACAGCTG

GAGTTATAACAGAGAAAGGAGCTTCAGTTGGGGAAATGCCTCCATGAGATCCAACTGTAAGGCATTTTCTCAATTAGTG

ATCAAGGGGAAAGGTCCCCCTTGTGGGTGGGACCATCTCTGGGCTGGTAGTCTTGGTTCTATAAGAGAGGAGGCTGAG

CAAGCCAGGGGAAGCAAGCCAGTAAAGAACATCCCTCCATGGCCTCTGCATCAGCTCCTGCTTTCTGACCTGCTTGAGT

TCCAGTCCTAACTTCCTTCAGTGATGAACAGCAATGTGGAAGAGTAAGCTGAATAAATCCTTTCCTCCCCAACTTGCTTC



   

TTGGTCATGATGTTTGTGCAGGAATAGAAACCCTGACTAAGACAGGTGGGGTTCCTCAAAGAATATTAAGAACTTTATT

TCTCTTCCTTCCTTGTTTTATGCTACCTGCAATGTAGGTTCAATAGCCATCTTTTGAGAAACCACACAGCCCCTGATGTA

GAGAGGTGATTCACTCTAGACGCCACAGACCAAACCTCGGCTGCTCTTACACAAACAAAATATCACTTTGAGTTTTATT

AACTATCTGCTATTGTGCATTTTCCTATTGTGTTCAATTAAATCTCATCACATACCATAGAAGCCTGGAATACACCCTGC

CTCCTGTAAGAAAGGTCTCCAACTCCCCACACCCATCCTTGGGTACTAACAGCTTCTCAGATAACTTTCTGTCCCAGAA

GTTCCAAGCAGATTGCACAACATAGTTAACAAACATTTGAAAGTTGGCAATGTGATAAACAGACATCCAACAAGAAAC

TCTGAGAAACCAGAGACAATTCTGGTAGAAAAAAGCAAACAGTTGCTATAAGAATGTTTAACATGTGGAGGAGAAAA

AAGAAGTTGGGGGAGGACTGGAGGAGTGGAGGGATGAGAAACTGGTTAGGATATAAAAAACAAATAAATTTTTAAAA

AGAATGTTTAACACCATTACCATAAAAAAGACATTACAAAAAACATTCAAATATAATACTAAAATAAATAATAATAAC

AAACAATTACTCATATTTAACTAGCCAGTACTCCTAACAATTAAAGACACAGAGGCTGGGAAGTGGCTCAGTAGGCAG

AACTCATATAGAAGCCAGGCACCATAGCACAGTACTTAAACTAATATCCGACTCCATTGTCTCTTCCAATCACACTACC

AAGATATGCTAGTGTTTTCTGCCAAAGTAAATTATTTCAAAATTCATAACAACCTACCAAAACTACCAGTAAAACTACC

AGTTTTGAGACCAGAAGACTAACTTGGGGGCCTTGCTATTGTCAGCGCTCAAAAGTGAGCAATGTGCTAGATAAGCAA

TCACCAACTGTGGTTGCAAAATTCAAGTTTATCTAAGGGGAAAACGAAGTCATGAGACACTTCATGGCAATGTGCTTTG

CTGTTATTAATTAAGTGATTACTTCATGCCACGTCTCACTGTCAACTTTCTAAATGCCATACCGCTCTAGAGGCCATAGC

GGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCCGC

CCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATT

GCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCG

CCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTG

TAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATA

CACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAA

GCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACAT

GCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAAC

ACGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCT

TGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGC

CTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTG

AGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCC

CATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCT

GGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGT

CGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCG

GTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGAC

GTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGC

TGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAA

ACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACA

CTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCAC

ACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTG

CTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATG

AGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACC

ATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGT

GCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGA

TCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGC

TGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTT

GCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCT

ACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATAC

TGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATG

ATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACG

GTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTT

ATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGC

GCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCC

TGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTC

AGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCA

CGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAG

TCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCAC

CGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGG

GCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCA

CGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGAT

TACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGC

AGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTG

GGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTG



   

AATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACC

AGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGAC

GACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGG

GGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG

TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA

GGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC

GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG

GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGC

GGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC

GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA

GGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGG

AAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTAC

CCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCG

CAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCAATTCTCTAGAGCTCGCTGATCAGCCTCGAC

TGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACTCCCACTG

TCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCA

GGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGG

AAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCA

TGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTA

GGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCC

CCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCT

GAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGG

GAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCG

GCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGC

GCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCAC

CCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGA

GCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGC

GGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCG

GTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGG

CCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCG

AGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGT

CACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCA

CGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTG

TGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTC

CTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGG

ACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAA

AGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAAT

TCGCCCTATAGGAAGCACTGTACAGTTATCTGCCTTTCACATCCAAATTCCCTAGTTTCTTACATAATGTTCTGTATTCTC

AGATCACACTAGTAGGATGACTAACAATCATATAGCAATGGCTATCCTCTGGTAGTCTTTTTACAGAGCTCTCACATCC

TGGTCTGAGAACACTGTTTGCCATTTGCCCATGCACTCATTAACATAGCGCTGGGAATTTTCACAGTGCCTGCTGGTCTA

CTGTGTACACAAAACTGTGCAAGGTGTGTTATGTGAACCCCAGAGGTGTTCTCAAAAGTTCCAGCCTTACAGCCTCTGC

AATCCTGTGTGATGCTTTTACCTCCACACTCAGCACAAGGCTGCACACTCAATCAATGGCTATAGTTGTCTGTAGTTTAA

AGACTAAAAGAAAACTTAAGAGGGCTGGTGGTTTTAAGCCTGGGATTAAGAAACACTTTGTGTAAATGTACCACATTTT

TTGTATCCATTCCTCTGTTGAGGGGCATCTGGGTTCTTTCCAGCTTCTGGCTATTATAAATAAGGCTACTATGAACATAG

TGGAGCATGTGTCCTTCTTACCAGTTGGAACATCTTCTGGATATATGCCCAGAAAAGGTATTTATACCCGAGATATAAG

ATACAATTTGCAAAATACATGAAACTGAAGAAGAATGAAGACCAAAGTGTGGTCACTTTGCCCCTTCTTAGAATTGGG

AACAAATTCTAATTGGGAGTTACAGAGACAAAATTCTAATTGGGAGTTACAGAGACAAAGTTTGGAGCTGAGATGAAA

GGATGGACCATCTAGAGACTGCCATATCCAGGGATCCATCCCATAATCAGCCTTTAAACGATGACATCATTGCATACAC

TAGCAAGAGTTTGCTGAAAGGACCCTGATATAGCGGTCTCTTGTGAGCCTAGGCCAGGGCCTAGCAAACACAGAAGTG

GATCCTCACAGTCAGCTATTGGATGGATCACAGGGCCCCCAAAGGAGAAGCTAGAGAAAGTATCCAAGGATCTAAAGA

GATCTACAACCCTGTAGGTGCAACAACATTATGAACTAACCAGTACCCCGAAGCTCTTGACTCTAGCTGCATATGTATC

AAAAGATGACCTAGTTGGCCATCACTGGAAAGAGAGGCCCATTGGACTTGCAAACTTTATATGCCCCAGTACAGGGGA

ATGCCAGGGCCAAAAAGTGGGAATGGGTGGGTAGGGGAGTGGGGGGGAGGGTATGGGGGACTTTTGGGATAGCATTG

GAAATGTAATTGAGGAAAATACGTAAAAAAAAAAATTAAATAAAAAAAAGAAACACTTTGTGGGTTTATGGCCCATAA

AGGTCAATTTGAAAGCATAGACTTTCTCTACTAACCATCTCCTCTCATCTGCAAATTATTAGACCCTAGTTCTTATACTT

GATCTTGTCTTTTAAGGCAACTAAGTTGGCCTGAGCAGCACTGAACATGTTTTATTTGGGTGTATATATGGATGGGTATA

TTGCTTGCATGTATGCCTGCATACCACATGTATGCTTGATGATTTCAGAGGCCAGAAGAGGACATCAGATCCCCTGGAA

TAAGAGTTTGTGACTCCTGGGAACCTAACTCACATCCTCTGGAACAACAGCTGGTACCCCTAAATGCTAAGCAATCTCT

CCAGCTTCGGTGTACTGTTACTTTTTAAACAAAACACCCAAACTTCACTACAGTAATTCTATGTTTATTAAGCAAAGGA



   

GGAGGCTCAGGAAGCTTTCGCCTCTCACTATCCTTTGTCCCTCAACAATTTGGGTTGGAGATCTGGCCCCCATGATTCCA

GGACAGTGTAAGTCACGGCCTTCCTGATCCCAGGGAAGTAAAGGTCATGACCTTCCTGATGGGCAGCACACAAGACTA

CAGATGATTCCTGACTCCATGAGGCCAAATACTCTGCTTGGGTCAGTTTTAGTTTTTGCAGACACACCCTAATTGTTCTA

TCCACTAGAGCACAGGAAGTTCTTTTTCTCCCAAGTGCTATTGAGACAGATGAAGCGGTCAGTGCTGGCCGAGCTTCAG

GCAACAGTGGGAATCTAGGATGAGCTGTGGCCAGTGCCACATGTTAGCATTACAGACAGGGGTGGAGGAGGAACATTG

CACTCAGAAAACTGAGAGGTGGGGTGAACTCTTCTATGTGTATCTTCTACTGCAGAATAACCACTATTTCCTTGGTTTCC

ATTTTGATCCAAAGCCAGTGTATATGTGCTTAATTAATTGTAAGAAATAGCCCAAGCACTTGCCAAACTCAGGATTGGC

AAGCTTTCTTCAACAGGCTTCACTTTCATATCCAGAAGCAGAAATGGAAGATTTCTCCATCTGACTATCCTTAGCCATTT

AGTGTTCATTGCTCCTCCTCCATACACTGTGTCAAGCCCTCTACTGAAAAGTGTTGTGAGATGAATTCTTTTTTTTTTTTT

TTTTTTTTTTTTTTGGTTTTTTGAGACAGGGTTTCTCTGTGCAGTCCTGGCTGTCCTGGACTCACTTTGTAGACCAGGCTG

GCCTCGAACTCAGAAATCCACCTGCCTCTGCCTCCGGAAGTGCTGGGATTAAAGGCGTGTGCCACCACGCCCGTCGAG

ATGAATTCTTAAAGAGGCCAGAGTTGTAGTCCAAGTTAACCAAGGCTGTTTTCCAAGGAATAAGATCAACATAGCCTTC

AACTAAGCTCTGTACAGGCCAGCAGTTCAAAGAGTTACCATCTGTCCCTATCACTCTTCGTCCATTGTATTATATTGCTT

TGGAGTAGAAGAGAGCTGTAGTGAGCATGACTGAGCAAGAGAAATGAATCCACTGGCTGGAGATGAAGCTCAGTTGA

AAGAGTTTTTTCTGGTGTGCATAAGGCTATGAGTACAATCCCCAGGACTGAATAAACTGAGTGTGGTAGTGCACCCCTG

TAGTTCCACCACCTGGGAGGTCCAGGCTGAAGGCTCAGGAGGTGAAGATCATCCTCAGCTATACAGTGGATTTCAGGC

CAACCAGAGATACATGAGACACTGTCTCAAAGGAGAAAAATAAAAGGAAAGGAAGTCTAAAGACAGGTATAGGAAGA

ACTTAGTATAGATAAGAAATGAAAGTGTTTTGAAGTGGCTGGCTCAGAGCACATGAAAGAATGCACCAAGCTGGGAAG

AAAGACCAGAGGGCTGTGCAAAGGTATCTATGGCTGAAAAAAAGGTAAGAGCTAGATTGTTTAGAGCTAGGAGAAGA

AGGTAGGGCTTTATTGTCCAGTTGGTAGAGAACCACAGAAGAACATGAGGATGATCCTATACAGTCAAGAATCCCTCA

AATTGGTGGCTCCATTTCTTAAAATAATATTCCATTTCTTTTCTTTATATATGTGTTTTGTTTCTAAGACAGGATCTAACC

ATGTAAACTTGGCTGGCCTGGAACACATGTGTAAACCAGACTAGTCTTGAATTCAAAGAGCTCTGCCTGCCTCTGCCTC

TTCAATCCTGGAAATAAAAGGATGTACTGCCATGCCAGCTATTCATTTCTGAGTAAGCACTCTCGAGCAATCTGCGTCC

TGGGTTAAATTTCTTCATCAATTCATGGTCATGTTTTCTGCTTTATCAAGGGTTCAACTTGTTTCTTGTGGCTGCTCATGA

ATTTGGTCACTCTCTGGGGCTGTCCCACTCCAATGATCAAACAGCCTTGATGTTCCCCAATTACATCTCCCTGGATCC 


