
Steps Temp (oC ) Time (m:ss) # of Cycles 

1. Initiation/Melting HOT START? CHECK HERE 94 5:00 1 
2. Denaturation 94 0:15  

 65 to 55 (↓1
o
C/cycle) 0:30  

4. Elongation 72 0:40  
5. Amplification 72 5:00 1 

6. Finish 4 ∞ n/a 

 

GENOTYPING BY PCR PROTOCOL 
MUTANT MOUSE RESOURCE & RESEARCH CENTER: UCDAVIS 

mmrrc@ucdavis.edu 
530-754-MMRRC 

 
NAME OF PCR:   B6;129S5-Reg3gtm1Lex/Mmcd  MMRRC # 032538-UCD 

 

Protocol: 

Reagent/ Constituent Volume (μL) 

Water 10.275 

10x Buffer ( 15mM MgCl2) 2.5 

MgCl2 (stock concentration is 25mM) 1.7 

Betaine (stock concentration is 5M) 6.5 

dNTPs (stock concentration is 10mM) 0.5 

DMSO 0.325 

Primer 1  (stock concentration is 20μM)  UNQ429-6 0.5 

Primer 2  (stock concentration is 20μM)  UNQ429-7 0.5 

Primer 3  (stock concentration is 20μM)  UNQ429-R 0.5 

Primer 4  (stock concentration is 20μM)  Neo3a 0.5 

Taq Polymerase 5Units/μL 0.2 

DNA Sample 1.0 

TOTAL VOLUME OF REACTION: 25μL 

Comments on protocol: 
 

 
 
 

Strategy: 
 
 
 
 

3. Annealing } steps 2-3-4 will cycle in sequence } 40x 

 
 
 
 

Primers: 

Primer Name Nucleotide Sequence (5' - 3') 

1: UNQ429-6 CTT CCA GTG AAG TCT AAA TCT CC 

2: UNQ429-7 GAG TGG GGT CAT GGA GCC CAA TCC AAG 

3: UNQ429-R GAT GCT AGG TGG ATT ATG CCA TCA AC 

4: Neo3a GCA GCG CAT CGCCTT CTA TC 
 

Electrophoresis Protocol: 

% Agarose:   1.5   V:  90   
 

Estimated Running Time (min):  90   
 

Primers Expected Bands Genotype 

1 and 2 182 bp Wild-type 

3 and 4 355 bp Mutant 
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Lexicon Genetics Incorporated – Genentech Project Materials 
 

 

 

 

 

Genentech ID: UNQ429 Date of Submission:  8.22.05 

Lexicon Contract Name: DNA482 Mutation Type: X  Standard Knock out  

LexVision Name: SEC588N1   Conditional  

Reference accessions:  NM_011036 Is this gene X-linked? No 

 

 

 

 

 
Required Materials:   pKOS clone DNA(s) __pKOS-60, 12_________     

     Target Vector  DNA __pKOS12 FTV Neo____________     

   Targeted ES Cell DNA __1D6____________     

 Genomic Map 
 

 

 

 

 
Southern Blot Analysis: 
External/Internal Probe Strategies 
 

 5’ Internal 3’ External 

Name of Probe: 26/27 20/21 

Restriction Enzyme for Genomic Digest: ScaI PvuII 

Predicted Wild-type Band (kb): 9.5 8.6 

Predicted Mutant Band (kb): 12.5 4.1 

Probe Size (bp): 515 211 

 

 
 

 

 

 

 

 



   

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: 6 5’ Primer Name: 28 

3’ Primer Name: 7 3’ Primer Name: GTIres 

Predicted Wild-type Band (bp): 182 Predicted Wild-type Band (bp): none 

Predicted mutant band (bp) none Predicted mutant band (bp) 495 
 

 

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 
26  5’ – GCCCTTTCCTTAATACTCTTA 

27 5’ – ATGCCAACTGAGAAACCTAAT 

20 5’ – CTCTCCACTTCTGATAACCTGC 

21 5’ – GCCATAAGCTGGCAAATGCACTGTAG 

 

 

 

PCR Genotyping 
6 5’ – CTTCCAGTGAAGTCTAAATCTCC 

7 5’ – GAGTGGGGTCATGGAGCCCAATCCAAG 

28 5’ – CTGCCCACCATCCTTAAC 

GTIres 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: 
GCTGCCTCCAACAGCCTGCTCCGTCATGTCCTGGATGCTGCTCTCCTGCCTGATGCTCTTATCTCAGGTTCAAGGTAAGACCTCTCTGCATGTAGCAATG

ATCCCTTGAAAGTGTTTCAAGATAGGAAAGTTTCATGTTGTAATTAGGAGGAAAAATTCACACAAGTAAACTGCCTGCAACTTTCCAGCCTTTCTTCAG

GTCATTAGTTATAGAAGATATCAGACGGGTCATCTCTGTGGAAAGACAAGATTTCTCATGTTGTCAGAATTTTGTAATTTATTCTTCCAAGATTAAAGG
GGAAAATATGATGGTTAATATGAACTGTATAGAAGAGGAAAGATGGACAGGTGTATTTAAGCCTCTCTGCCCAGTGTTGGTAGAGTCATGAACTAATG

TGTAGAAAAGAAGAGAAAAATGATGCTATCCCATTTACTATGTCTGTTCATCATAATTTTTTCCAAAGACTATTAGAAAGCTTGATATTGATTTTCTTCC

AAAAGATAATCTACAAAAATATTCCTACTTTAACCTTTCATCTAAATCTCACTACTCATCTCACCCCATCGCTCTATTTATCTCACTCCACCCCAGGTGA
AGACTCCCTGAAGAATATACCCTCCGCACGCATTAGTTGCCCCAAGGGCTCCCAGGCTTATGGCTCCTACTGCTATGCCTTGTTTCAGATACCACAGAC

CTGGTTTGATGCAGAAGTAAGTGCTGGGAAGGAGAAGGTACACAAGGAACACACGGAAATGTTAGGTTCTATCCTCCCTAATTCCTTCCATCTGAGAA

TAGCTGACTTTAAAAATAACCTCTCCTCTTGCTTACCTATGTCTTCCAGTGAAGTCTAAATCTCCTTTTCATTTTGATTCTCACATAGCTGGCCTGCCAAA
AGAGGCCTGGAGGACACCTCGTATCTGTGCTCAATAGCGCTGAGGCTTCATTCTTGTCCTCCATGGTGAAGAGAACAGGAAACAGCTACCAATACACT

TGGATTGGGCTCCATGACCCCACTCTGGTATGGTAACCTCTTCTCTGTTTCCTCTCAATGATCGTATCATGGGGGAATACATTATCTATGCGTCCCCAGA

GTGAACCTGGAAAGACAGAGATCAGACCCCGCATGATATTGGGACCAGGGAAACCATCAGGAGCAGTTGTCAAGCTGAGCTCTATGAATGTCTTAGAC
TTCAGATGAAGTTTATGTGTTAATTATTGACTTTTACAGAGGTCTATGTGAGGATTTGGAATTATTCTCATTTAGTTTCAGGGAGCAAACACACAACCAG

TCAAGAGGCACAGAAATAAAGAGGCAATTTACATTTTCTCTTAATAGAATAACCACCTTCCTTCCATTTTAAAGGAAATTGCTGATTTAGCACTATTTA

TATTTTGAATACATTTCAGGGGATATTAATTCCATCAGTAGTTTCTGTGTATATAAATAGACATGAAGACAAGAATAATTTCTATTGGTGTGCTCTTGAA
AGCTGCATATGATCACCCAAGTTCTGGGAGGCTGGGAGGGAATGAAGGGTTTCATTCACAGTTGCACACATGCAGAGCTTTGGACCCTTCCTTTCATCT

GCATACTTCCTCACTAGGGTGCAGAACCCAATGGAGGTGGATGGGAATGGAGTAACAATGACGTGATGAATTACTTTAACTGGGAGAGGAACCCATCT

ACTGCCTTAGACCGTGCTTTCTGTGGCAGCTTGTCAAGAGCTTCTGGTAAGAAGGAGAAGATCTGTGTAGCCTAAATGCATGCCCCTCTTCTCACATCC
CTGGGTGCCTCTGACCTAGGAAATTGAATGTGTTCTTGCTTTCTCTCATCTCCTTTCTTGATGTCCTGGGTGTCTCCTTCCCCTAGATTCTAACACTGGTG

AACATGGGGGAGCGACTTTGAAATTGAGGCCATACATTGAGGTGTTTCTTCTTTAAGTTACCCAAGATTCTGAGTGCTCAAAAGCTTCGTTCCCTTTTCT

TTCCAGGATTTCTAAAATGGAGAGATATGACATGTGAGGTGAAGTTGCCCTATGTCTGCAAATTTACTGGTTAAACTTATCAGACAGCAAACATCCCGA
ATTTGTCTTGAAGAGCATCATGGACAAGGGACAAAATGTGAAGACTCACCTAGAAAAAGCATTTTCTATCTACAGTCCACATTAGAGCCTTAATCTGCT

CTTTCCATATCTGTCTTTAGTCCTTTTGGTATAAGTTTGGGCTCAATTCTAAAATAAAAATAAGCTTTCTGTCACACTTTGAGTTTTT 

 

Genomic Locus: (The deleted sequence represents nt 7323-9594 in the sequence below.  KOS12 used to generate the TV 

represents nt 1377-12137 in the sequence below.) 
GTTTTGCACAATTGCACACCTTACATATCCATAAATTAATCACAATAGAGAAAATTGAAAAAATTTCATAGCTAAATGTTGGCACATATTCATAGTTGC
TCAGTTTATTTCCAGAAGACATCTTATTAGATGAAGCTCAGTAAGTTTCCTTATTAGATGTTTTCATATTCTTTCAAGTCCTTCTGGTTATTGGTTCATGT

ATATGTCTGTGTAGCTTTGTGTGTACCTGTATGCACATGGATGCAGTGGCCATTGAATAGTCTTTGGGGTTTTTTTCTTAAGTGTAACTCCATCATCAAC

CTTGTTTTTCTGACAGGGATTGGATAGGGACTCACACATGCTAGGCTAGCCCTGAAGGACTCAGAAAAACATTCAGTTTCCATTGTACTGTTTACAAGG
TATGCTGTCTGAATACAGAATCTCAGAGATCCAATCAGACTCTGCCTCCTCCTTCCCATCACAGGGCTTAAAAGAGAACATCCTCAGTCTAGCTTTTGTT

TTTAAATGTGGGTTCTGGTGATGGACTCAGGTCTTCATGACTATAAGGCAAGCACCTTGTTAGGCAAGCTCTCACTATCTAGTCAGGTTCTTTTAAAATT

TTTTGTTGTTGTTGTTGTTTTGAGACAAGGTTTCTCTATGTAGCCCTGTCTTTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTTGAACTCAGAAATCCA
CCTGCCTCTGCCTCCTGAGTACTGGGATCAAAGGCGTGCACCACCATGCCCGGCTGGTTCTTTTAATCTTAAATTTTGTCTTTCCTCAGTGAACATTTTTA

GTTTGTGATATATTACATTCGTGATTCATTTGCTAATATATATTTATTCAAAAAACAATTATTTTAATATATAATTATCTGAAGAATCCTATGTGAAAAA

ATTTCTTAATTTTTTTCTTATTTTTAGTTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAG

AGAGAGAGAGAGGTTGTGTGAAGTCTAAAAATGAGAAGGATCTCTTGGAGTGCTTGTTACTGTCAATTTTGAGCTGTCTAACTTGGATGCTGGGAAAT

GAACTCTGAACCTTTACAAGATCTGCTTATGCTCTTAACTTCTGCACCCACACTCTAACCTGTAATTATTTTTATTCTCTGAGAATTTAATGCATATCTAC

AATCAAATGATCACATCTACCACCATTTCTGAACTCTCTGTAGATTATCTCCCAAAGTTTATCTTCTACTATTTTAAATTTTAAAATTTCTCTACTAAGTT
CCTGCAAAGTTCCTGACTGTATTGGCTGTTTATTTATATAGTTCTGCATTTTTTTAAAATCAACTATCCAGATCCCTCCCTCCCTCCTTCTACCTCCTGTG

ATTATTTTGTTACCCCTTCTATGTAGGATTGAAGCATTCACACTTTGTTTTTTTCTTTTTCTTTAGGTTTATATGATTTGTGATTTATACCGTGAGTGTTTT

GAGTGATTAGGCTAATATCCACTTATCAGTTAGTACAAACCTTGTGTCTTCTTTTGTGTCTGGGTTACCTTACATAGGATATTTTCTAGTTCCATCCATTT
CCCTGTGAATTTCATGAAGTAGGGGAACGGAAATACAGGAGGGCATGATCAGGTATGGAAAGAATCAGAAGAGAAGTACAGAGGGTCATGAAATTTA

ACAGAAATATGTGGCAGTGGGACATAGGGAACTGGAGTAGCCACTAGTAAGTCCTAGATCCCAGATAAGGAAGTCTCCCAGGACCCAATTATTATGAT

ATAAGCTGAAATATGCAAGAAAGGGGAGAGAGAACCTGTAAAGACCACCTCCAGTAGATAGGCATGCCTCCTGGTTGAGAAATGGGGCCACCCACCC
ATCTCAAAAATTTTAAAAAAGAAATGTTCCTATACAAAAGAAAGACAGGAACAAAAAATGACCAGAGACTGAACGAAAGGCCATCCAGAGATCCAGC

CCATCCATAGACACTGACACTATTGCTAATGCCAAGAAGCACTTGCTGAAAGGAGCCTTGTCTGACTGTCCCCTGAGAGGTTCTGCCAGCATCTGAATA

TTACAGATGCAGTCACAGTCAACCATTGGACTGAGCCTGAGGACCCCAATGGAAGAGCTAGTGGAAGGGCTCAAGAAGCTGAGGGCAATTGTAACCC
CATAGGAAGAACAGTATCATCTAACTGGACCACCCAGAGCTCCCAGGGACTAAAGCACCAACCAAATAGAATACATGGAGGGATCCATGGCTCCAAC

TACATATGTAGCAAAGGATGGCCTTATCTGGCATCAGTGGGACAGGAGGCCCTTGATCTTGTGTAGGCTTGGTCTCTAGTGTAGGGGAATGCTAGACTG
GTGAGGCAGGAGTGGGTAAGTGGGTGGAGGAGCAACCTCATAGAGGCAATGGGGAGATGAAATGGGATGGGAGTGTTGTAGAGGGAAAACTGGGAA

GGGGGATATAATTTGAAATGTAAATGAATAAAATGATGAATAAGAATGAATTTATCTTTTTAGGAAAAGAATATGATGCCTATACTTATGATTAAATG

ACTTGAAGAAGTTCCATGGACTTTTCAGACGAGTCTGTAAATTATGAACTTAAATCTCAATATCACAACAGATGTCTACCTTTATTCACAAATTGCATTA

GCAATAACAGTATGAGGATCAAATTTTATAGACATCCCAGTATAACCAAACCAAACCAAAATAAACCAAGTTAAACACATGACCCTCCTCATTTAAGC

ACATCTATATATTCCTATGTTACCAATGAAAATGAGGTGGTAATTTAAATCCTAGACAAATGACCACTTTGCAAGAGAGCTTTTTAAGGAATGAAACCT

TTTGTTAGATTTCTTTGGTCTCTATTCATTACTCTCTCCATCTACATCATTTCATTTATCCCCCTTAAGTGTTAAGTTCTCTGGCTGCCTCTTTTCTGGCCA
TTTTGCCATTATTCCATTATTCAACAGAGACAGCATACTTGACTCAGAAAGCATGCTTGGCTCATCAGGCCTGCTCAAAACCTTAGTTTCTTATATAACC

TTAAATGTTGGTACTAATTCTAATTTATTTGCCCAACTATACTTATGACACAGAATTCTACATAAAAATATTACAGGGCTATAATCATATTAAATTAAAT

ATGCTCCTGAGATAATCTAGAAGCAATTTATTTTTATATGAGTTTTGAATATCTAGTGTAAGAATTGATGTCCTGGATAGATAAACAATAAGGAAGGTG
CTAAGGAAAAATATTCTTCCTGAACTTGGAAAAGCTGACATGCTCACTGGAAAGAGGAAGCATTCTTAACAAGCCAAACCCAAGGGTCATATAAATTT

TCTGGAAGCAATGACAAACCCTACCCATGACCTTATCGTATGCATCCCTGTCATGCACATAAGTGCCCTTTCCTTAATACTCTTATGAAATCACAATATC

TATTTTCTGACACTACCAATAGTTACAATGGACAGATTCAAGGGAGATGAGGAAATTTGAAAGTCCTAGAAGAGGGTCTAGCATCTGTGGTAGAGGAT
TCAAGTGGTGTCTTTATCAGAGAACAGGAATAGTCTCCATTAGTTCTCCAACTACTACTTTCTATCTCGAACATAATAGTTCTGTAACAACAATTGCTAA

TATAGGATTTCTCAGTGGAAGCAGAGAATGTAAATACTCTAGGAATACAAGGGGAATTAAAATGAGCTGGAGAGTAAGAAGAAGTAGATTAAACACA

GGCAGTAGGCAAGAGGTAGTGGGAAGTTTGAATATCTTCTTTATGATTATATTCCTTTTAGTGTCTTCGATTGCTTCCTTACAGCTATGATACTGAATCC
TATGCATCCCAGCATGTTTTTCAATGCTGCTTTTCTGAATTATACTTCTATGTCAGGGGCAAAATTAGGTTTCTCAGTTGGCATCACTGATCTCCATAAG

AATGCTCAGAGTAGGGGAACATTCTTAAGATGCTCATATGGTAATGATAAGAAATGTTCCATGCAGGAAATCTCCCTGCAAGTCTATCATCCAGCCTTC

TTCTAGGTCCACTATCAATGTGAACTAGCATAGTGGCCCATCACCAGAAACTTCTCATGTAATCCGTAGATAGTTTGAAGTGACCCAGTGTGAAAAGGT
GAAACAGAAATGCCAGTGTAGCAACATTTATCTCTAGAATGAGGTAGAAGAGGGAAATGTAAAATAAAAAGACTTTCTTATGAAGTAAGCCTATTTAA

TGAATAAGAATACCTGAGAGAGAAATAATAAGATATGGTCAAGATTTGAGACACAATCCCAAAATACAAAACCCATAAATGTTTTCTAAACTTACATT

TTCAACAAATGTCCACTTTCCTTTAGACCATTCCTATTCTTTTCTCCCATCACCCTAGGTGAACTCTAAGAAGGAACTGTCTTCTTCATACATCAGCTGCA

CCAGTGATCCCCAGGCCTACGGCTAACACCATTATGCTTTGTTTAGGGAGCTCTGTGGGTACTGGTTAGTTCATATTGTTGTTCCTCCTATGGGGCTGCA



   

AAACCCTTCAGCTCCTTGGGTACTTTCTCTAACTCCTTCATTGGGGACCCTGTGCTTCATCCAATGGATCATTTATTTTTATTTTTGTGCTAAACTTTCAC

TCAAATCTGTGTTTTGAAGTTGTTAAATAAATATCTTATGAACTTCATATAAAGTTAGAATCATTTGTTTCATTTTGATTTCAATATTTATGGGTAGCTTT

AAAATCTCCAAAATTTGGTTTTGTATATTTAAAATAACAAATGAAATATCCATGTATGTATATACATATTCATATGGTTATCTTTTTTCATCTACCCAGT

ATCTTTTCTATTTGACTGTACTGGATACATATATATATCCATTGTTTGCCATAAATCTTTTTAAATTATACTTTGGAATAATTTTAAATTATAAAATTTGT

GAGAATTTCAGGTTATTTGTGGAGAGAGTCCCTTTCATGGTTTTACAGTCACTGTTACATTGTACAGCTAGGGTCAATTCTGGACCTTCTAGTACACCTT
CACAACATACTATGTTCATTTTAGTTTAATTAACAATTTCTTTAGTCAATTTATGTCTTGACAACAGCCCTCCCCTTCTCCTAGTCCTACCCTTACTAATA

CATTACCTCATGAGTCCTTCACTTCTCTTCAGAAACCAGGAACACCTTGAGCATCAATTTGTCCTAGGATGGAAATTTCCCATGGAATAAGTTCCTTTGG

GCCAGTTATTGGTTGGGCGTTTCCTCAAGCTCTGCTCCATGTTTATCCCTGCACATATGGAAGGCAGGACAAGTTTTGAATTGAACATTTTGTGGATGGT
TTAATGTTCCCTCCCTCCACTTGCAGTCCCCCCTGGCTATAGGAGGAGGCCACTTCAGTTTCCATACACCCAACTATTATGTTTCTCAGTGAGGGTTAAC

CCCATATACTCCTAGGAATCTCCTTATCTTCCCGGGTCTCGAGATAGTTCCAGAGATGCCCCTGCCCCAATTTGTATTCTTTCTCCCAGCCCTCTCTGCTC

CCCCTCTCCAAACCTAATCCCAATCCCCGTTCACCTTCTTACCTCAACTCCCAACTAGATCCTTCCCTCCAACAACCTCCAATGACTATTTTGTTTCCTGT
TCTGAGCGACATTCAAGCATCTTCTCTTGGGCCCTCCTTATTACTCAATTTCTTTGAGTCTGTGGATTGTAGCATGATTATCCTGAACTTTATGTCTAATG

TCCACAAATAAGTGTGTACACACTATACATGTCTTTCTGGTCTGCGTTACCTCACTCAGGTTGATAATCTCAACTTCCATCCACGTGCCTACAAATTTTA

TGATGTCTTTCTTTTTGATAGCTGAATAGTATTCCATTTTGTAAAAGTGTGTAGAAAATATACCACATTTTCTTTATACATTCTTTTGTGAGGGACATTGA
GGTTGTTTCCAGTTTCTGGTTATTACAATTAAAGTTGCTATGAATGTAGTTGAGCATGTGTCCTTGTGGTATGGTGAGGTATCTTTGAGGTCTATGCCCA

GGAGTGGCATAGATGGATAGAACTATTCTTAATGTTTTGCCAAATTGATTTCCAAAGTGATTATACAAATTTGCACCCTTACCAGCAAACCAGTAGTCT

TCCCCTTTTCTACATTTTTGCCAGCACGTGCTGTCACTTGAGGTTTTGATCTTCTACAGACACTAAGAGAACACAAATGCCAGCCCAGGATACTATATCC
AGCCAAACTTTCAATTACCATAAATGGAGAAACCAAAGTATTCCATGACAAAACCAAATTCACACATTATCTTTCCATGAATCCAGCCCTTCAAAGGAT

AATAACAGAAAAAAAAGAAAAACAATACAAGGACAAAAACCAAACCCTAGAAAAAGCAAGAAAGTAATCCCTCAACAAACCAAAAAGAAGACAGC

CACAAAAACAGAATGCCAACTCTAAAAACAAAAATAATACGAAGCAACAATTACTTTTCCTTAATATCTCTTAATATCAATGGACTCAATTCCCCAATA

AAAAGAATTTATCACTTTTAATCAATTAACTTACACCCTACATTTTTAATCTGCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGTTTGCTTATGCTTCCCAGAACAGAGTGTCTGGAAG

AGGGTGTGGATGGTTCAAACTTCACTCACACCTGAGGTAAAGCAGGTCGGCTAACGGGAAAGAGGTAATGTTTATGAGAATTCTTAGTTCTTATCAGA
AGAGTAGCCTGTTCTTTCTTGGAAACTCTTTGAGTCTGTGCCAAATGCTGCCCACCATCCTTAACTGGATCAATGTTCCAGTTATTTACTACGATGTCCC

TCCCTCAAATTCTGTTATAAAAACACAGTCATCTCTGTCCTGACACACCATCCAGATCTCTGGAAGACAGGTAAGGGTGAACTGAAAGATGCTGAAAG

GTAGGCATGGGTTCTTCTCTCACACACAGGACAGGTGTCTGTGTCCTCAGACAACACAGAGTTTTGTAACTTGAGGTATTTAGGAAGTTCTCAGGGAGA
GGAAAAAACATCAATTTCCACTTAATTCCTGTATCACAGGAGAAAGACAGGATGATATAATTTTCCCTTGAGAGTTAATCAAAGAAGGGGAGGGATGG

TTCTCTCTGAATGTCCTCACTAACCACACAACCTAGAGTTATTCTGGCTATTCCTCCCTCACAGACAAGATGCTGCCTCCAACAGCCTGCTCCGTCATGT
CCTGGATGCTGCTCTCCTGCCTGATGCTCTTATCTCAGGTTCAAGGTAAGACCTCTCTGCATGTAGCAATGATCCCTTGAAAGTGTTTCAAGATAGGAA

AGTTTCATGTTGTAATTAGGAGGAAAAATTCACACAAGTAAACTGCCTGCAACTTTCCAGCCTTTCTTCAGGTCATTAGTTATAGAAGATATCAGACGG

GTCATCTCTGTGGAAAGACAAGATTTCTCATGTTGTCAGAATTTTGTAATTTATTCTTCCAAGATTAAAGGGGAAAATATGATGGTTAATATGAACTGT
ATAGAAGAGGAAAGATGGACAGGTGTATTTAAGCCTCTCTGCCCAGTGTTGGTAGAGTCATGAACTAATGTGTAGAAAAGAAGAGAAAAATGATGCT

ATCCCATTTACTATGTCTGTTCATCATAATTTTTTCCAAAGACTATTAGAAAGCTTGATATTGATTTTCTTCCAAAAGATAATCTACAAAAATATTCCTA

CTTTAACCTTTCATCTAAATCTCACTACTCATCTCACCCCATCGCTCTATTTATCTCACTCCACCCCAGGTGAAGACTCCCTGAAGAATATACCCTCCGC
ACGCATTAGTTGCCCCAAGGGCTCCCAGGCTTATGGCTCCTACTGCTATGCCTTGTTTCAGATACCACAGACCTGGTTTGATGCAGAAGTAAGTGCTGG

GAAGGAGAAGGTACACAAGGAACACACGGAAATGTTAGGTTCTATCCTCCCTAATTCCTTCCATCTGAGAATAGCTGACTTTAAAAATAACCTCTCCTC

TTGCTTACCTATGTCTTCCAGTGAAGTCTAAATCTCCTTTTCATTTTGATTCTCACATAGCTGGCCTGCCAAAAGAGGCCTGGAGGACACCTCGTATCTG
TGCTCAATAGCGCTGAGGCTTCATTCTTGTCCTCCATGGTGAAGAGAACAGGAAACAGCTACCAATACACTTGGATTGGGCTCCATGACCCCACTCTGG

TATGGTAACCTCTTCTCTGTTTCCTCTCAATGATCGTATCATGGGGGAATACATTATCTATGCGTCCCCAGAGTGAACCTGGAAAGACAGAGATCAGAC

CCCGCATGATATTGGGACCAGGGAAACCATCAGGAGCAGTTGTCAAGCTGAGCTCTATGAATGTCTTAGACTTCAGATGAAGTTTATGTGTTAATTATT
GACTTTTACAGAGGTCTATGTGAGGATTTGGAATTATTCTCATTTAGTTTCAGGGAGCAAACACACAACCAGTCAAGAGGCACAGAAATAAAGAGGCA

ATTTACATTTTCTCTTAATAGAATAACCACCTTCCTTCCATTTTAAAGGAAATTGCTGATTTAGCACTATTTATATTTTGAATACATTTCAGGGGATATTA

ATTCCATCAGTAGTTTCTGTGTATATAAATAGACATGAAGACAAGAATAATTTCTATTGGTGTGCTCTTGAAAGCTGCATATGATCACCCAAGTTCTGG
GAGGCTGGGAGGGAATGAAGGGTTTCATTCACAGTTGCACACATGCAGAGCTTTGGACCCTTCCTTTCATCTGCATACTTCCTCACTAGGGTGCAGAAC

CCAATGGAGGTGGATGGGAATGGAGTAACAATGACGTGATGAATTACTTTAACTGGGAGAGGAACCCATCTACTGCCTTAGACCGTGCTTTCTGTGGC

AGCTTGTCAAGAGCTTCTGGTAAGAAGGAGAAGATCTGTGTAGCCTAAATGCATGCCCCTCTTCTCACATCCCTGGGTGCCTCTGACCTAGGAAATTGA
ATGTGTTCTTGCTTTCTCTCATCTCCTTTCTTGATGTCCTGGGTGTCTCCTTCCCCTAGATTCTAACACTGGTGAACATGGGGGAGCGACTTTGAAATTGA

GGCCATACATTGAGGTGTTTCTTCTTTAAGTTACCCAAGATTCTGAGTGCTCAAAAGCTTCGTTCCCTTTTCTTTCCAGGATTTCTAAAATGGAGAGATA

TGACATGTGAGGTGAAGTTGCCCTATGTCTGCAAATTTACTGGTTAAACTTATCAGACAGCAAACATCCCGAATTTGTCTTGAAGAGCATCATGGACAA
GGGACAAAATGTGAAGACTCACCTAGAAAAAGCATTTTCTATCTACAGTCCACATTAGAGCCTTAATCTGCTCTTTCCATATCTGTCTTTAGTCCTTTTG

GTATAAGTTTGGGCTCAATTCTAAAATAAAAATAAGCTTTCTGTCACACTTTGAGTTTTTGCATTCTATTAATATTATTGTCTGTGAATGCATGTGAGCA

TGTATGAATGTAACAGAATTCTTATGGAGATCAGAGGATAACTTATTGGAATCAGTTGTTGCTATCTATCTATTGAGAAAGGGACTCTCATATTTTTGCT
ACAAAGTAAATTAAGAAGAATTTGTTGATGGCATAATCCACCTAGCATCCACCTAATTTTAAGTAAGTTCCCTGAGAGCAAATCAACTCTATTTCTGGC

TTAAGAAACAAATTTTTGATCCATCAATCCAATGTGCTAGCACTGTGCATAATTTTTAATTGAATTCTTTTTCATGCAAAGTATTTTGATTATAGTTTTCC

AGAGTATTCTTACAAGTGTAGAAACACAAGCTGTTGAACTCCATAGTGGTTCAAATACAGTTAGAATAATGGAAATAAGCACAACTATTAAAGAAACA
TCTTTATTTTCAACAAATTTCAAATAATGTTTTATGTACAACCATCAGAACATATTATAAATTGCTTTTGATAGCTCATGTAAATATCATGATCATAAGA

TCAAACTCAGATGTGTTGTGGACCACAGTATAATGTAAGATCTTTAAATATGATTGTGCTGAGAAGTGTATACAAGAAGGCTAACTAGAGGTATCCAG

TACTTGCCTGCTTGTCTACAAGGCAGAATCAAGATGAGTCCTGATTGTTGAAACTGAAATTTACCAGTAGACAGAATGACAGTTAGAAAAACAGAGAC
TTCATCCCAGTGAATCTGAGGAGGAAATAGTGTCCAAAGAACTGAGTAAGTAGCATCAAGGAAGAATGAAATGAGGGACTGGGTCTTCCTTTAATGGT

TAGTTATATTGTTAATGTGCCGCAGTGTGGAATCAAGTATGAGGAGAGTCTCTATGAGGAATAAGTTACCTCAGGCTGGTCTGTGGGAGTATCTGTGGG

AGATTGTCTTGATAGTTAATTGATATATTAAGACCCATCCCATTTCATTTGGCATCATTCTTTAAGTAAGTACACCTAAACGTTTTAGCTGAGCACAAGG
TAGCAGGCACACTTTCATTTCTTTCTGCTCTTGACCATATGGTGCAACTATCTGTCTGGAGCTATTGCTACTAGGTCTAAATCCCAATGATGAACTCTGG

CTAGGAGCAGAAGCTGAAATAAGTCTCTTCTCACCATGCTGCATTTTTTTCCAGGATGTTTTATCACAGGAATAGGAATGTAACTAGAACTCTGGCTAA

AGATGAGACAGGACAGTCACTGTGAGCCAGAGCTTCCCAGGAAAAAGCAAATTCAGAAATCGTATAAGTGGACTATGGAGGTGATCTGGCATTAGAC
AACATCTTTGGTCCCACCTATAAATCCATAGGATGCCGAACTGGGGGACAACTTAAGGGGGGGGGTGAACTTACTTGAGTTCAGAGCTTCTGAGTTGA

ATGGTATGATCAGATCTGATCAGATCAGATCACTGCACTGACATAGAGGGTGGCTCCTTCAGAGTCATTTTGACCAGGGAAAGATAGACACAAATCAA

CCAGGAATTATACGTTGGAAGAATGCAAACTCCCATTAGCAAGAAAATGGAACATCTGCTAGTCTAATTTTCTTGGTCTAAAGTACTGATTAGTGTTAC
TTAACTTTGCATTGGAGCCAAATGTAAGAATATCAGGGTTATGAGGGAAAGATTGATAAGAACCTGATCCTTGTCCTGTCGCTTCATGAATCTCTGACC

TTGGAACACTCAACAAAGCTGTCTTTTATGATACCTGCCCTGGGAGTGTGAAACAAAACGTGAAGAGAATCTATAGGGAATTTCATATTTATAGTAGCT

CCTTGATGTGTAGAATTCCTTGTGTGACTGCGAGCTCTGCTCGCCCAGTCAGTGTAGGATGAACTCATTCTCACACTTAGTATCTTTTTTTCTTCACTTCT
TTACCTTTCTCATGACACCATTTTTCCCATTTAAATTGAGATTTTCTGGTTTTAAGAAAGTTCAAAGCTGTTTATCTGTACCCTTTTGGTAGTTACATGGA

AGTAATTATTTAAACAATAATTTAAAAAAGGTTGATTGTTCAAGTAGATTGCATTTTGCTAAAAATAATACTTCAAAGATGATATTTGCAGAGAATGGC

TTAAGTAACATCAGACTCTATGTGTCCCAACATGAATGACATATATAAACAATCAGTGTGAAGCGAGGGCAATGCCTTCATTTGTTCACATTATCTTCC

AAAAGCCCTGTCCACAAGTTCATCATAGTATGCCAGTAGATTAGCCGTTAGACACTGTTTCATAGAACAATGGTTAGAACTGGAATCTCCCTTAGCACT



   

TCCTAGCGGTTCCTTTGGTAACTACTCTGCATGACTTCATGTCTTATTGTAAAAATGGAGCACAATATCACAAAGTATTGACTAAATTTTATTATTGTTC

TCCGAATCCTTAGGCCAGAGTCCCCAGAGAATACACTTATGGAAGAACAGCAGAGATGAGATGAGGAATTCGGTGTCGGGGTGTGAGAAGGACTTTCT

TGGTGAGCCATCATGCTTGCTCCTTTGTCTATGTGATCTTCAGGATACTTTCAGGCAGTTGAAATCAGAACTGGCCTAACCCTTGAATTTGCAGACATAG

GGAAATATTGTGTCACAATAATAATCTCTCCACTTCTGATAACCTGCAGAGAGACAAGAGGTAAAGGGAATGGGTCTGGTAAATTTGTGGTTGTAAAG

AAAGAACAACTCAATCCTCTGCTCTGGACTTAGACTTCTGCATGCTCTTCATTTTTGCATCTTTAAGGGAAGAAGACACAGAAGGAACCATAAGAAATG
ACTGATCACTATTCTACAGTGCATTTGCCAGCTTATGGCTGTACCTTGGAGGTCAACATAGATGTGGTAAATGGGTTTAGTTAGAGAAGGCTTTTCTCTC

TCTTACCTGAGGCCTGAGACAAAGCTGCACAGTAGCCGTGGTGTGCAGACATGGAGGGTGGTATCTCCCAGTTATAGAAGGTCAGAGGGTCAGAGCTG

CTCCACTTCCATCCATTTTCATTGGGCAAACTCCCCTGAATGTGGGAAGCAGTGTGCAGCAAAGGTTCATTAACACTGCATGAAAACGTCACTGAAATA
CCTGATTTCCTGCTTATTGTCCTTAAACATTTTATGATCATACACAGTTGCTTTGGGGGGTAGATTAATATTTGGGAATTTCTTAATCCTATTTACAAACT

CCATTAATTATAGGATGAAATTAGGGTTACTGAAATGTATCTCATCTTTGTAAGTTCAACCAGTGTTACATTTGAGAGTTCTTCAGACACGTGTGGACA

AAATCTATTCTATAAAGAAATTACAGATGTAATTCTGACAGCATTTCCTGACAATTTTATGTGCAGACTTTCTGAGGCTGAAGAAAAATTCATCCAAGG
TCTCAATAATAACAGTAAAAGTCAACAACAGTGATATGAACTTTGTGTGAAATCTCAGACATCTACAAAGCTCAGCTCTTCAGCTGTAGTTCCCCTTGT

TCTAATGCTACACAGCACTGAAGATCTAACACCCATTTGGTTCTTCATGGGGAGTTCGAGGTACTCTTCCACAGGGACAAAAGGCACTAAGGGGAACA

ATCAAGGCAAAGATAGGAACCCACAAGTGACAGATCATGGAGTCCAATCCAGATGTATGGGAATGTGGTCAAACTGTTTTTCACCAGAGAGGACACA
AAGATAATTTCACCATAAGTGAGCAGAAATGCCAGGTGTCCTGAGAAATGCTTCTGGCAGTGGATCTGTGTGAAGAACAGAATGAGAGAGAGAGACT

GAAACCTTACTAGAAAATGGCAAATAATATGTGATGGATTGTATACCTCTCACTCAGCTATACCATAGAGATTGAAACCCAGCACTCCTTGACCCACAA

GTATTTTGTCCTATTGCTCCCAACTCTGCCTGTCTTCACTTACCTCTGCATTAGCCCAGGTCTGTGGTTCCAGAATCAGTAAATAGCAATAGGAGCCATA
AGCTTGGGCTTCTTGGGGACAGCTGATGCGTGGAGAAGACAGTTTTTTCTGGGATTGTTCACCTGGTTTAAAGGGTGATATAGTCAGTGATGGAGTGAA

TGTGAGAGTGGAGTGGAGAGAAGGAGGTCAACATAAAAATGACTCCTCAACCTTATTTGAGATTATGACTGTAATACTGAGTGCTTCCTCTTAGTATTT

TCCTAGTTGTTGATTTTGACTATGTCTGCATGTGTATGGGGTGAGCATATATGTGCTGGGCTATACATGAGGATATGGACATGATGCCAGAGGTCATTT

CTTGGTCTGTATTTATATTGGACTTTTAAAAGGGGGTTTCTTGCTGGCTTTGTCCAGTTTATAATTTTGCTAGATTGGCCATCCAGTGATACCCATACAA

ATTCCTCTCTTGTCCTCCTCAGAATTTGGATTATGGCCACCTACCACCTTGTCAAGTTTAATTTACATGGGTTCTAGGCATTCAACTTGGCTTCTCATGCT

TGCTTAACAAGCACTTCACTAGCTGAGATATCGTATACCCAACATTAGGTTCTTAATTTAACAAGACATTTTAATGTGGAGAAGCGTGCCTTTTTAATTT
TACCCTGTCTTCATACTCATTTATTCTCCCTTCTCTGGGATAACAGATGGAGGGCTTTATATTCTGTCCTCTGTGTCCTTCCTTAGAGTTCATTACTGACC

TGTAAGCTTTCTTTTTTCAACCTTCCAAGATAGTTAGAGTTTGCTGATGACACGGGGGAAACTTTCATTCTATAACAGTGAAACACTGTGGTATATCTCC

CCTCTTCCAATGATCCAGAGGAAGGAAGGATGTGGAAGATTTTTCTGTGTGGATTCTCCTCATACTTAACACACGAGACTCTCCAGATTCCTTCTCTCTC
CTTGGTTCTCAATATTCATGGGGAACCCAGTGCTAGACACACAACAACTTTACCTTGTACCCAAGAAAGGGACATCAGGCAACACAGTAGCATCCAGG

ACATGCTATGAAGGGTCTTGTGAGACACCATGGTATATCTGTGAGGTAAAAGGAGTAAGCCCCTGAAGAGAGTGTGGTTAGAAGTGACATAAAAGGA
GACCACAATCACTTTCATTATTATTTATATAGCTCTGCAAGGAAAAAAAATCTAATTTCAGTCTGATCCCCCTGTTTTCTCTGGTTCCGGAGAAAAATGG

AAGGGACATGCTCATCTTTCAGTTCCTAGTTTTTCTGAGTTTTAGAGATTTGCCTTGTGAGGTCAGAGAAAGTTCTCCATCTACTACTGCAGTGTGGGAG

ACAAATACCTGCCAGCCTTGCATTGTCTATTAGCTCCACTTACCTGTCTATACAGAGGTCTGCAATGCTTTGACAGCACAGAGGTGATTTCACTTTTAAA
ACGACATCTGAAGTAGGGCCATGCAAGTGAAGAAGTGCCAGCTCCTGCTGCTCTCTGTAGTGGGTAGTGCTTGGCACAGGTTACAGAAGATTTCCCAT

AAGAATACAGGACTACTCAGGGCAGAGAGTGAGAACTGCCACACATGTTCCTTTCCTGTTAATCTAGCTCTGACCTCAGGTGCTGATTAGGTTTGAAAA

TGGCTACCCTCTACCAGGTGTCAGATTCTGGGAAACTTAAGTAATCACAGGCAGTCTCCTGCTACCGAATATGCAGTTTTATAAAAATAATTACAATTT
ATAAAACTTACAGTCTTTATTTTTAAAAGAATTGTCTCTATTTGTGTAAAACCAAGAATGCGTCTTTAGTTGTACTGAAGAACTTACTTCTGTAGATACA

TGAACATCATCTCATAAGATTTTAGGTATATCAAAAGTGCTGAGTTTTGTGTGTTAAAATTTGATTTTTTGAGTGGTGTAGAACAAGTGTACAATACAA

AGTAAAATTACCTGTTCAATGGCTACTTCAACATTTTGATAGCAGTACATAAAGTGTAAAGCAACCAGTGAGACAACATTTTAGCCAGGATTTTAAGGA
ACTGAATAGATTTGCTTCTTAGCTAACTCCATGTATAAACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGGAGAGAGAGAGAGAGAGAGAG

AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTTTGCTGGTACTTATTCAGCTCTCAGTTATATTTCAGAATAGCATACTTAGCTAGTCCGAGGA

GCCTGAGGCTCAGAACAAAGTCACACAGGAGCAGAGGTCTGTGGCAATAGAGGGGTTACTCTTCCATCGGAGCTTCTCCAGTTCCACAGTCCACTTCTT
ATGGTCACATATTCATAAGGATTCCAAGAGTCTTCTTTCAGAAATGATTCAAGCTTTTTTCTTTTATAATTTCTTTTATAATCTGTTCTTTAAATATGCCC

ATGCATGTGTCTATGTGTAGGTTTATGTGAGTATGTGTATCATTGTGAGAGAACATACATGTTCCTATAGGTGCTCAAGAAGACTAAAACAGGGAATCA

TACCACCTGGAGATGGTTATGAATTGCCTGATTTGTGTGGTAGGTACCAAAGCAGTACCTGTTAACCCATGTCTCCAGCCTCCTAAGTTCTATATGTTAA
ATGGTATTAGCTGTTCTCATTGTGCTTACATTTGTACCCATAGAGGCAAAGAAAGATGGCTAAAAAAATGTAATTCTTTAATGTTAAATGGGTCAGTAT

CATCAGCATGTGTCAATTACATATTTGCATTTGCATTTGGCAGAATACTCTATTTTTCTAAATGGCCTTGCACTTGGTGATTCGATGGAATAAATAATTG

AAGTAAAGACTTGCCTTTAAGCACATCTTATCACAGTCTGTATGGCTGTGTGCGAAGTTTAAATTTGAAACTCAGTGGTCACAATATCTAAGACTAAAT
GCTGCTCAGTTGTGTTGTAAGTCACAATTTTCATGCATTTAAAAAATTGAGAAGACAAAGAAACTTCAGTGGTTCATCTATAGGAAATATGGTCATATA

TTCCAAAGAAATAATGCCTGTGAAGGAGAAAATATTTTAAATGTTGCCATTTTACTATCAACATTGCAGAATTTCAAACATCACTGGCACCTGAACACA

GAACATGTTTGCTAATAGGAAATAGCCCCAATGTGTGTTAGTTTCTGTCTTTGCCAGGAAGTGTCCTGCAAGTTTTGCTGGGAAGTTTTCTGAATGTATG
CCAAGCACTAGCTATCACCCAGACTTAAATAAGCATTCACTTAATCACTTTGATGCCCTTCCTTCAAATCCTATCATAAAGCAGTCACCTTTGTCCTGAC

AAACCATCTCAGATCTCTACAAGAGAGGTAAGTGGGAGCTGAATGATGGTGAGAGCCTTGTGTCTCTTACTATAGAGCGAAGATACAGAAGAATCTCT

GTCTTCACATTAATTAGGGCTCTTAGAAATAGCAAAGTCTTCCCCAGTCATTTTCTGGGCAAGGAAAAACATTGGATTCTTCATTTCATTCCAGACCAAT
CCAAAGCTGTGATGGAGCTGAGACTACTGTAGCCCTTTAGATCTAGGCAAAAGTGAAGGGAGGGATGGCCATCTTTGCTTGTTCTGTCTACTACACTCT

CTCTGGTGCCCTGTTTGTTGTTCTCTCAAAGACAAGATGCTGCCTCACCTGGTCCTCAACAGTATTTCCTGGATGCTGCTCTCCTGCCTGTTGTTTGTATT

TCAGGTACAAGGTAAGTCTTCTCTGACCTAGTCTGTAATTGTCCATGAGCGATAAGTGATGAGAAGCAAAGAAGTGTTCTTAGAATTCCTGTGTGGTAA
TTGTGAGGGATATCCACACAGGAAAGTCACCTACACTTCATCCATCCTCTTGCCTTCTTCTATGTTGCTGGTGGGAAAAAAGTATCATGGTATTCCATCA

TTCCCTGAGTGAGAGGGTTTCTATTTGCCAGGAGGCTCTCAATTATGATAGTAAGCATGTAGGAGAGGAGAAGAAATATGTGAGTCACTAATGAAGCA

TGCAAGTAGACCTTGGGGAGAATGGAGTATCACAGACAGTGAAATGTGTAGAAAGAGTAAAATGAAAGGAAGCTCTTTCACACTATATATATATATTT
AAATGTGGCACCTAGCTAAGTATAGTACCTAGCTAAATACATAACTTGAAAACCAGCATTCAGGGAGGAGTTTCAGGAGGATACCTCTGAGTTCAAGG

CCAACTTCATCTGCACAGTAAATTCCAGGACATTCAGGCCTGCAGAGAAACTTTGTCACAAAGGAAGCAGAAGCAAACATTCAAGCAACAGGATCAC

AAGATGGAAAGCTTAGTGAGGCTGTCACCACCTTAATTGTAGCCACCCACTCTACAAAAAATGTCCTTTATAAACATTCCCTTGAGTGTTCCTCCCCATT
CAATTCCCATTCTCGGTGTCATGACATCCCTCTCATTATCTCTCTCCACCCCAGGTGAAGACTTCCAGAAGGAAGTGCCCTCTCCACGTACCAGCTGCCC

CATGGGTTACAAGGCTTATCGCTCCCACTGCTATGCCTTAGTTATGACACCTAAATCCTGGTTTCAAGCAGATGTGAGTGGTAAAGGGTGGGGTTGAAG

ATACCAGCACAAAGTGCAAGTAGGTAACAGGAGAGTAGGGCTCATGTTTCCATGGTTCCATGGGGGGGGAGCGAGTGGGTCACAATATTGGTTCTTCC
TTTTTTTTTCTGTAATCTTTTTGCTCATGGACATCTGGAGTATCAGTCTTTCTCGCCTTCTGTCCCTCATGTAGCTGGTCTGCCAGAAGAGACCCTCAGGA

CATCTCGTGTCTATTCTTAGTGGAGGTGAGGCTTCCTTTGTGTCCTCCTTGGTGAACGGCAGAGTGGACAACTACCAAGACATCTGGATTGGGCTCCAT

GATCCAACAATGGTGAGATTCTATTTTTCTCTGTTTGTTCTCTAGGAGCTAATGTCTCCCAAACACAATTTTCTGTGTGTTCTCTCTGTGTATAATGTAAG
GTGGATCTAGCACTCAAGCTGGGTGACATTAGAGTAAGGAATATCCTCAACACTGGGGTGAAAGGCTGAATTATATAGAGGTTCCTCATATTCAGCTT

AATTTGTTTGCCTATTGTCAGCTTTTACATTTTTCTTTTATTTAAGAAAGTCCACGAGTGACTTCTTTCTTTTGTCTTCAAGGAACCTTCACAAAAAGTAC

TGAGAGCATTGTAAATTAAGATTTACATTTATTCATTGAAAAAATAGATATATTCATTTTATTTGTATGTTTTCTCTAAATGTATGTGTGTGCATGATGT
GCTTGCCTGATACTTGAAGCAGTCAGAAATGAGCTTCAGATCCCTTAGGACTAGAGCCATAGATTGTTATGATCCTCTATGTGGGTGCTGGAAGCCAAT

CCTTAGGAGCAGGCCATATTCTTACCTGCTGAGCTATCTCTCTGCCGTCTACTTTTGTTGTTTATTGAGACGATACTGTGAGATCAAGAGGCTATTCTGC

AATGTATCATTCATTACTCATTGTGTAGCAAGGACCTTGTTACTCCAGTTCTTGTGATTATTGGCAAGGAGGAACCTGTAGGAGATAGATATCAGGTCA

GAACTTCCAAGTGAAAAGGTGCCTGAACAGCATGGTAGAATTGACTAAATTCCATGAATCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT



   

CTCTCTTTCTCTCATCATACCTCTACTGTGTAGGGTCAACAACCCAATGGAGGTGGATGGGAGTGGAGTAACTCCGATGTGCTGAATTATCTTAACTGG

GATGGGGATCCTTCCTCTACTGTCAACCGTGGTCACTGTGGGAGTCTGACAGCAAGTTCAGGTAAGAAATGGAGGAAGAGCCATCTTTGCCCAAGATA

TTCACACATTCTCTCTACCACAGAGTCTGACCTCACTATTATCTCCTGAACTAGGGAAAGCAGTATGAATTTGTGTCCTTCTAACTTTCATGTCTCTACCT

AGGGAATGAGTTCAGCTGAATGAAAGGCTCTGAGCATAGGACAAATTCTAAGATACCCTGCCATGATAGCTGAAAGAGCCAAGGTGTCTCCTTTCTCT

CTCCAGGGTTTCTGAAGTGGGGAGACTATTACTGCGATGGGACATTACCATTTGTCTGCAAGTTCAAGCAGTAGACAAGCAGCATCCAGCATTTATCAT
GAAGCTCCCCATGACAAGGGATGAAATACAAGAATTCACCCGGCAAGGCTGTACTTGCTTTACAGTTGTGCATCAGACTTATTCTGGTTTTCTGTCCTC

TTTCATCCATCTCCTTCCCCTTACTTCAGGCTTTTCAATATAGTTCCTGCTTTGCAATCTTGCAGATAAATAATAAATACAACATTTTGGTTTTACTTTTGT

GTTTTACTCTCATGGTAAAACTTGGCTGAGGGTTGGAGAGTGGTTGGGAAAGGAATCTACATGTTCACTACAGCTCGATGTGTCCCACCCAGTGTGCTA
TGGTGACCATGGACTCTAGAGTGTTCTCATATAGATAGATTAAGATACTATCCTTTTTTGCTTGGGAAAGGGGGCGGGGGTGGGGTAAAATTAACCTTC

ATATCTCCTCAGGGCAGTAACAGTAGGGCAAACCAGTTAAATCCAGTGCTGAGATTCCTTTAGTTTGTATCCATGGAGTGATCCCTCAGGCCCACTCCT

TATGTCATTTCAGCTCTTTTGGCCTAACTTCTAAGAAGCTGCTACATGCTTTAGCTCTAAGCTGGCCTTCATAATCATCAAGGATGTTGTCAGGAAGTTA
AGATGTGTTTATAATCAGCTGAACCTCATCCATTTAATTCAGACCCCATCAAGCCTCACAGGTTCAATCACTATGCCCACCTACCCCATGTTCAGGCTA

GTCTCTTTAGTTTTAGACTTCAAGCCAGAGATGTGGACCTAGCCACCAGGCAAGGACTCACAGATACAGACTTTAGGAATGGTAATTGCCTTGAGTCTT

TTCTCTGTCATCAGCCTTTTCCCATTTTCCACTTAAC 

 

Selection Cassette: LacZ/Neo 
GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTA

ACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGA
AACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTC

TGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGT

GTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAA
CAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAA

AACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACG

TCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATC
GCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTT

CCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCG

CCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT
GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTA

CGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCG

TGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGA
AGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCG

GTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTC

TATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCT
GCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGC

AGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCC

TGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGC
GTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTA

TCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGC

GCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAA
TACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGG

GTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTAT

GAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCA
TCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTG

CCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGT

GCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCG
TCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCA

CAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGAC

CCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTG
ATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATG

GCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTG

GCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGT
CTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACA

GTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGC
GACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGG

CAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTT

TTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCT
GTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCA

CAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATG

TTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCG
CCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTC

GAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC

TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCC
GGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGC

GGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAA

TGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTT
GTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCG

TCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCT

ATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATT
CGCAGCGCATCGCCTTCTATCGCGCTTTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTC

GGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC 

 

Targeted Locus: 



   

GTTTTGCACAATTGCACACCTTACATATCCATAAATTAATCACAATAGAGAAAATTGAAAAAATTTCATAGCTAAATGTTGGCACATATTCATAGTTGC

TCAGTTTATTTCCAGAAGACATCTTATTAGATGAAGCTCAGTAAGTTTCCTTATTAGATGTTTTCATATTCTTTCAAGTCCTTCTGGTTATTGGTTCATGT

ATATGTCTGTGTAGCTTTGTGTGTACCTGTATGCACATGGATGCAGTGGCCATTGAATAGTCTTTGGGGTTTTTTTCTTAAGTGTAACTCCATCATCAAC

CTTGTTTTTCTGACAGGGATTGGATAGGGACTCACACATGCTAGGCTAGCCCTGAAGGACTCAGAAAAACATTCAGTTTCCATTGTACTGTTTACAAGG

TATGCTGTCTGAATACAGAATCTCAGAGATCCAATCAGACTCTGCCTCCTCCTTCCCATCACAGGGCTTAAAAGAGAACATCCTCAGTCTAGCTTTTGTT
TTTAAATGTGGGTTCTGGTGATGGACTCAGGTCTTCATGACTATAAGGCAAGCACCTTGTTAGGCAAGCTCTCACTATCTAGTCAGGTTCTTTTAAAATT

TTTTGTTGTTGTTGTTGTTTTGAGACAAGGTTTCTCTATGTAGCCCTGTCTTTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTTGAACTCAGAAATCCA

CCTGCCTCTGCCTCCTGAGTACTGGGATCAAAGGCGTGCACCACCATGCCCGGCTGGTTCTTTTAATCTTAAATTTTGTCTTTCCTCAGTGAACATTTTTA
GTTTGTGATATATTACATTCGTGATTCATTTGCTAATATATATTTATTCAAAAAACAATTATTTTAATATATAATTATCTGAAGAATCCTATGTGAAAAA

ATTTCTTAATTTTTTTCTTATTTTTAGTTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAG

AGAGAGAGAGAGGTTGTGTGAAGTCTAAAAATGAGAAGGATCTCTTGGAGTGCTTGTTACTGTCAATTTTGAGCTGTCTAACTTGGATGCTGGGAAAT
GAACTCTGAACCTTTACAAGATCTGCTTATGCTCTTAACTTCTGCACCCACACTCTAACCTGTAATTATTTTTATTCTCTGAGAATTTAATGCATATCTAC

AATCAAATGATCACATCTACCACCATTTCTGAACTCTCTGTAGATTATCTCCCAAAGTTTATCTTCTACTATTTTAAATTTTAAAATTTCTCTACTAAGTT

CCTGCAAAGTTCCTGACTGTATTGGCTGTTTATTTATATAGTTCTGCATTTTTTTAAAATCAACTATCCAGATCCCTCCCTCCCTCCTTCTACCTCCTGTG
ATTATTTTGTTACCCCTTCTATGTAGGATTGAAGCATTCACACTTTGTTTTTTTCTTTTTCTTTAGGTTTATATGATTTGTGATTTATACCGTGAGTGTTTT

GAGTGATTAGGCTAATATCCACTTATCAGTTAGTACAAACCTTGTGTCTTCTTTTGTGTCTGGGTTACCTTACATAGGATATTTTCTAGTTCCATCCATTT

CCCTGTGAATTTCATGAAGTAGGGGAACGGAAATACAGGAGGGCATGATCAGGTATGGAAAGAATCAGAAGAGAAGTACAGAGGGTCATGAAATTTA
ACAGAAATATGTGGCAGTGGGACATAGGGAACTGGAGTAGCCACTAGTAAGTCCTAGATCCCAGATAAGGAAGTCTCCCAGGACCCAATTATTATGAT

ATAAGCTGAAATATGCAAGAAAGGGGAGAGAGAACCTGTAAAGACCACCTCCAGTAGATAGGCATGCCTCCTGGTTGAGAAATGGGGCCACCCACCC

ATCTCAAAAATTTTAAAAAAGAAATGTTCCTATACAAAAGAAAGACAGGAACAAAAAATGACCAGAGACTGAACGAAAGGCCATCCAGAGATCCAGC

CCATCCATAGACACTGACACTATTGCTAATGCCAAGAAGCACTTGCTGAAAGGAGCCTTGTCTGACTGTCCCCTGAGAGGTTCTGCCAGCATCTGAATA

TTACAGATGCAGTCACAGTCAACCATTGGACTGAGCCTGAGGACCCCAATGGAAGAGCTAGTGGAAGGGCTCAAGAAGCTGAGGGCAATTGTAACCC

CATAGGAAGAACAGTATCATCTAACTGGACCACCCAGAGCTCCCAGGGACTAAAGCACCAACCAAATAGAATACATGGAGGGATCCATGGCTCCAAC
TACATATGTAGCAAAGGATGGCCTTATCTGGCATCAGTGGGACAGGAGGCCCTTGATCTTGTGTAGGCTTGGTCTCTAGTGTAGGGGAATGCTAGACTG

GTGAGGCAGGAGTGGGTAAGTGGGTGGAGGAGCAACCTCATAGAGGCAATGGGGAGATGAAATGGGATGGGAGTGTTGTAGAGGGAAAACTGGGAA

GGGGGATATAATTTGAAATGTAAATGAATAAAATGATGAATAAGAATGAATTTATCTTTTTAGGAAAAGAATATGATGCCTATACTTATGATTAAATG
ACTTGAAGAAGTTCCATGGACTTTTCAGACGAGTCTGTAAATTATGAACTTAAATCTCAATATCACAACAGATGTCTACCTTTATTCACAAATTGCATTA

GCAATAACAGTATGAGGATCAAATTTTATAGACATCCCAGTATAACCAAACCAAACCAAAATAAACCAAGTTAAACACATGACCCTCCTCATTTAAGC
ACATCTATATATTCCTATGTTACCAATGAAAATGAGGTGGTAATTTAAATCCTAGACAAATGACCACTTTGCAAGAGAGCTTTTTAAGGAATGAAACCT

TTTGTTAGATTTCTTTGGTCTCTATTCATTACTCTCTCCATCTACATCATTTCATTTATCCCCCTTAAGTGTTAAGTTCTCTGGCTGCCTCTTTTCTGGCCA

TTTTGCCATTATTCCATTATTCAACAGAGACAGCATACTTGACTCAGAAAGCATGCTTGGCTCATCAGGCCTGCTCAAAACCTTAGTTTCTTATATAACC
TTAAATGTTGGTACTAATTCTAATTTATTTGCCCAACTATACTTATGACACAGAATTCTACATAAAAATATTACAGGGCTATAATCATATTAAATTAAAT

ATGCTCCTGAGATAATCTAGAAGCAATTTATTTTTATATGAGTTTTGAATATCTAGTGTAAGAATTGATGTCCTGGATAGATAAACAATAAGGAAGGTG

CTAAGGAAAAATATTCTTCCTGAACTTGGAAAAGCTGACATGCTCACTGGAAAGAGGAAGCATTCTTAACAAGCCAAACCCAAGGGTCATATAAATTT
TCTGGAAGCAATGACAAACCCTACCCATGACCTTATCGTATGCATCCCTGTCATGCACATAAGTGCCCTTTCCTTAATACTCTTATGAAATCACAATATC

TATTTTCTGACACTACCAATAGTTACAATGGACAGATTCAAGGGAGATGAGGAAATTTGAAAGTCCTAGAAGAGGGTCTAGCATCTGTGGTAGAGGAT

TCAAGTGGTGTCTTTATCAGAGAACAGGAATAGTCTCCATTAGTTCTCCAACTACTACTTTCTATCTCGAACATAATAGTTCTGTAACAACAATTGCTAA
TATAGGATTTCTCAGTGGAAGCAGAGAATGTAAATACTCTAGGAATACAAGGGAAATTAAAATGAGCTGGAGAGTAAGAAGAAGTAGATTAAACACA

GGCAGTAGGCAAGAGGTAGTGGGAAGTTTGAATATCTTCTTTATGATTATATTCCTTTTAGTGTCTTCGATTGCTTCCTTACAGCTATGATACTGAATCC

TATGCATCCCAGCATGTTTTTCAATGCTGCTTTTCTGAATTATACTTCTATGTCAGGGGCAAAATTAGGTTTCTCAGTTGGCATCACTGATCTCCATAAG
AATGCTCAGAGTAGGGGAACATTCTTAAGATGCTCATATGGTAATGATAAGAAATGTTCCATGCAGGAAATCTCCCTGCAAGTCTATCATCCAGCCTTC

TTCTAGGTCCACTATCAATGTGAACTAGCATAGTGGCCCATCACCAGAAACTTCTCATGTAATCCGTAGATAGTTTGAAGTGACCCAGTGTGAAAAGGT

GAAACAGAAATGCCAGTGTAGCAACATTTATCTCTAGAATGAGGTAGAAGAGGGAAATGTAAAATAAAAAGACTTTCTTATGAAGTAAGCCTATTTAA
TGAATAAGAATACCTGAGAGAGAAATAATAAGATATGGTCAAGATTTGAGACACAATCCCAAAATACAAAACCCATAAATGTTTTCTAAACTTACATT

TTCAACAAATGTCCACTTTCCTTTAGACCATTCCTATTCTTTTCTCCCATCACCCTAGGTGAACTCTAAGAAGGAACTGTCTTCTTCATACATCAGCTGCA

CCAGTGATCCCCAGGCCTACGGCTAACACCATTATGCTTTGTTTAGGGAGCTCTGTGGGTACTGGTTAGTTCATATTGTTGTTCCTCCTATGGGGCTGCA
AAACCCTTCAGCTCCTTGGGTACTTTCTCTAACTCCTTCATTGGGGACCCTGTGCTTCATCCAATGGATCATTTATTTTTATTTTTGTGCTAAACTTTCAC

TCAAATCTGTGTTTTGAAGTTGTTAAATAAATATCTTATGAACTTCATATAAAGTTAGAATCATTTGTTTCATTTTGATTTCAATATTTATGGGTAGCTTT

AAAATCTCCAAAATTTGGTTTTGTATATTTAAAATAACAAATGAAATATCCATGTATGTATATACATATTCATATGGTTATCTTTTTTCATCTACCCAGT
ATCTTTTCTATTTGACTGTACTGGATACATATATATATCCATTGTTTGCCATAAATCTTTTTAAATTATACTTTGGAATAATTTTAAATTATAAAATTTGT

GAGAATTTCAGGTTATTTGTGGAGAGAGTCCCTTTCATGGTTTTACAGTCACTGTTACATTGTACAGCTAGGGTCAATTCTGGACCTTCTAGTACACCTT

CACAACATACTATGTTCATTTTAGTTTAATTAACAATTTCTTTAGTCAATTTATGTCTTGACAACAGCCCTCCCCTTCTCCTAGTCCTACCCTTACTAATA
CATTACCTCATGAGTCCTTCACTTCTCTTCAGAAACCAGGAACACCTTGAGCATCAATTTGTCCTAGGATGGAAATTTCCCATGGAATAAGTTCCTTTGG

GCCAGTTATTGGTTGGGCGTTTCCTCAAGCTCTGCTCCATGTTTATCCCTGCACATATGGAAGGCAGGACAAGTTTTGAATTGAACATTTTGTGGATGGT

TTAATGTTCCCTCCCTCCACTTGCAGTCCCCCCTGGCTATAGGAGGAGGCCACTTCAGTTTCCATACACCCAACTATTATGTTTCTCAGTGAGGGTTAAC
CCCATATACTCCTAGGAATCTCCTTATCTTCCCGGGTCTCGAGATAGTTCCAGAGATGCCCCTGCCCCAATTTGTATTCTTTCTCCCAGCCCTCTCTGCTC

CCCCTCTCCAAACCTAATCCCAATCCCCGTTCACCTTCTTACCTCAACTCCCAACTAGATCCTTCCCTCCAACAACCTCCAATGACTATTTTGTTTCCTGT

TCTGAGCGACATTCAAGCATCTTCTCTTGGGCCCTCCTTATTACTCAATTTCTTTGAGTCTGTGGATTGTAGCATGATTATCCTGAACTTTATGTCTAATG
TCCACAAATAAGTGTGTACACACTATACATGTCTTTCTGGTCTGCGTTACCTCACTCAGGTTGATAATCTCAACTTCCATCCACGTGCCTACAAATTTTA

TGATGTCTTTCTTTTTGATAGCTGAATAGTATTCCATTTTGTAAAAGTGTGTAGAAAATATACCACATTTTCTTTATACATTCTTTTGTGAGGGACATTGA

GGTTGTTTCCAGTTTCTGGTTATTACAATTAAAGTTGCTATGAATGTAGTTGAGCATGTGTCCTTGTGGTATGGTGAGGTATCTTTGAGGTCTATGCCCA
GGAGTGGCATAGATGGATAGAACTATTCTTAATGTTTTGCCAAATTGATTTCCAAAGTGATTATACAAATTTGCACCCTTACCAGCAAACCAGTAGTCT

TCCCCTTTTCTACATTTTTGCCAGCACGTGCTGTCACTTGAGGTTTTGATCTTCTACAGACACTAAGAGAACACAAATGCCAGCCCAGGATACTATATCC

AGCCAAACTTTCAATTACCATAAATGGAGAAACCAAAGTATTCCATGACAAAACCAAATTCACACATTATCTTTCCATGAATCCAGCCCTTCAAAGGAT
AATAACAGAAAAAAAAGAAAAACAATACAAGGACAAAAACCAAACCCTAGAAAAAGCAAGAAAGTAATCCCTCAACAAACCAAAAAGAAGACAGC

CACAAAAACAGAATGCCAACTCTAAAAACAAAAATAATACGAAGCAACAATTACTTTTCCTTAATATCTCTTAATATCAATGGACTCAATTCCCCAATA

AAAAGAATTTATCACTTTTAATCAATTAACTTACACCCTACATTTTTAATCTGCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGTTTGCTTATGCTTCCCAGAACAGAGTGTCTGGAAG

AGGGTGTGGATGGTTCAAACTTCACTCACACCTGAGGTAAAGCAGGTCGGCTAACGGGAAAGAGGTAATGTTTATGAGAATTCTTAGTTCTTATCAGA

AGAGTAGCCTGTTCTTTCTTGGAAACTCTTTGAGTCTGTGCCAAATGCTGCCCACCATCCTTAACTGGATCAATGTTCCAGTTATTTACTACGATGTCCC
TCCCTCAAATTCTGTTATAAAAACACAGTCATCTCTGTCCTGACACACCATCCAGATCTCTGGAAGACAGGTAAGGGTGAACTGAAAGATGCTGAAAG

GTAGGCATGGGTTCTTCTCTCACACACAGGACAGGTGTCTGTGTCCTCAGACAACACAGAGTTTTGTAACTTGAGGTATTTAGGAAGTTCTCAGGGAGA

GGAAAAAACATCAATTTCCACTTAATTCCTGTATCACAGGAGAAAGACAGGATGATATAATTTTCCCTTGAGAGTTAATCAAAGAAGGGGAGGGATGG

TTCTCTCTGAATGTCCTCACTAACCACACAACCTAGAGTTATTCTGGCTATTCCTCCCTCACAGACAAGATGGCCGCTCTAGAGGCCATAGCGGCCATTT



   

AAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGC

CGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCT

TGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC

AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCA

AAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGC
CCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAA

CCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCT

GGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGC
AGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGT

CGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAA

TCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCA
TCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCT

CGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATA

AACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGT
TGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGT

GGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACT

GCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGC
CGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAG

CAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCC

AATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCG

CGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCG

ATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCC

TTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAA
CAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAA

ATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGA

CCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACC
TGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAA

GGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCAT
GGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTG

ACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAA

AAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG
GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCG

CTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAA

GTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAG
AAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTC

TGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAA

ACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTC
AGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATT

TCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCC

CGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCG
CTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAA

GGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGT

GTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGA
ATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGC

CAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAA

TCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGG
ACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG

GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGAT

CCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGA
AGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCT

TGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCC

GTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCG
CTTTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGC

GCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGCATTCTATTAATATTATTGTCTGTGAATGCATGTGAGCATGTATGAATGTAAC

AGAATTCTTATGGAGATCAGAGGATAACTTATTGGAATCAGTTGTTGCTATCTATCTATTGAGAAAGGGACTCTCATATTTTTGCTACAAAGTAAATTA
AGAAGAATTTGTTGATGGCATAATCCACCTAGCATCCACCTAATTTTAAGTAAGTTCCCTGAGAGCAAATCAACTCTATTTCTGGCTTAAGAAACAAAT

TTTTGATCCATCAATCCAATGTGCTAGCACTGTGCATAATTTTTAATTGAATTCTTTTTCATGCAAAGTATTTTGATTATAGTTTTCCAGAGTATTCTTAC

AAGTGTAGAAACACAAGCTGTTGAACTCCATAGTGGTTCAAATACAGTTAGAATAATGGAAATAAGCACAAATATTAAAGAAACATCTTTATTTTCAA
CAAATTTCAAATAATGTTTTATGTACAACCATCAGAACATATTATAAATTGCTTTTGATAGCTCATGTAAATATCATGATCATAAGATCAAACTCAGAT

GTGTTGTGGACCACAGTATAATGTAAGATCTTTAAATATGATTGTGCTGAGAAGTGTATACAAGAAGGCTAACTAGAGGTATCCAGTACTTGCCTGCTT

GTCTACAAGGCAGAATCAAGATGAGTCCTGATTGTTGAAACTGAAATTTACCAGTAGACAGAATGACAGTTAGAAAAACAGAGACTTCATCCCAGTGA
ATCTGAGGAGGAAATAGTGTCCAAAGAACTGAGTAAGTAGCATCAAGGAAGAATGAAATGAGGGACTGGGTCTTCCTTTAATGGTTAGTTATATTGTT

AATGTGCCGCAGTGTGGAATCAAGTATGAGGAGAGTCTCTATGAGGAATAAGTTACCTCAGGCTGGTCTGTGGGAGTATCTGTGGGAGATTGTCTTGA

TAGTTAATTGATATATTAAGACCCATCCCATTTCATTTGGCATCATTCTTTAAGTAAGTACACCTAAACGTTTTAGCTGAGCACAAGGTAGCAGGCACA
CTTTCATTTCTTTCTGCTCTTGACCATATGGTGCAACTATCTGTCTGGAGCTATTGCTACTAGGTCTAAATCCCAATGATGAACTCTGGCTAGGAGCAGA

AGCTGAAATAAGTCTCTTCTCACCATGCTGCATTTTTTTCCAGGATGTTTTATCACAGGAATAGGAATGTAACTAGAACTCTGGCTAAAGATGAGACAG

GACAGTCACTGTGAGCCAGAGCTTCCCAGGAAAAAGCAAATTCAGAAATCGTATAAGTGGACTATGGAGGTGATCTGGCATTAGACAACATCTTTGGT
CCCACCTATAAATCCATAGGATGCCGAACTGGGGGACAACTTAAGGGGGGGGGTGAACTTACTTGAGTTCAGAGCTTCTGAGTTGAATGGTATGATCA

GATCTGATCAGATCAGATCACTGCACTGACATAGAGGGTGGCTCCTTCAGAGTCATTTTGACCAGGGAAAGATAGACACAAATCAACCAGGAATTATA

CGTTGGAAGAATGCAAACTCCCATTAGCAAGAAAATGGAACATCTGCTAGTCTAATTTTCTTGGTCTAAAGTACTGATTAGTGTTACTTAACTTTGCATT
GGAGCCAAATGTAAGAATATCAGGGTTATGAGGGAAAGATTGATAAGAACCTGATCCTTGTCCTGTCGCTTCATGAATCTCTGACCTTGGAACACTCA

ACAAAGCTGTCTTTTATGATACCTGCCCTGGGAGTGTGAAACAAAACGTGAAGAGAATCTATAGGGAATTTCATATTTATAGTAGCTCCTTGATGTGTA

GAATTCCTTGTGTGACTGCGAGCTCTGCTCGCCCAGTCAGTGTAGGATGAACTCATTCTCACACTTAGTATCTTTTTTTCTTCACTTCTTTACCTTTCTCA

TGACACCATTTTTCCCATTTAAATTGAGATTTTCTGGTTTTAAGAAAGTTCAAAGCTGTTTATCTGTACCCTTTTGGTAGTTACATGGAAGTAATTATTTA



   

AACAATAATTTAAAAAAGGTTGATTGTTCAAGTAGATTGCATTTTGCTAAAAATAATACTTCAAAGATGATATTTGCAGAGAATGGCTTAAGTAACATC

AGACTCTATGTGTCCCAACATGAATGACATATATAAACAATCAGTGTGAAGCGAGGGCAATGCCTTCATTTGTTCACATTATCTTCCAAAAGCCCTGTC

CACAAGTTCATCATAGTATGCCAGTAGATTAGCCGTTAGACACTGTTTCATAGAACAATGGTTAGAACTGGAATCTCCCTTAGCACTTCCTAGCGGTTC

CTTTGGTAACTACTCTGCATGACTTCATGTCTTATTGTAAAAATGGAGCACAATATCACAAAGTATTGACTAAATTTTATTATTGTTCTCCGAATCCTTA

GGCCAGAGTCCCCAGAGAATACACTTATGGAAGAACAGCAGAGATGAGATGAGGAATTCGGTGTCGGGGTGTGAGAAGGACTTTCTTGGTGAGCCAT
CATGCTTGCTCCTTTGTCTATGTGATCTTCAGGATACTTTCAGGCAGTTGAAATCAGAACTGGCCTAACCCTTGAATTTGCAGACATAGGGAAATATTGT

GTCACAATAATAATCTCTCCACTTCTGATAACCTGCAGAGAGACAAGAGGTAAAGGGAATGGGTCTGGTAAATTTGTGGTTGTAAAGAAAGAACAACT

CAATCCTCTGCTCTGGACTTAGACTTCTGCATGCTCTTCATTTTTGCATCTTTAAGGGAAGAAGACACAGAAGGAACCATAAGAAATGACTGATCACTA
TTCTACAGTGCATTTGCCAGCTTATGGCTGTACCTTGGAGGTCAACATAGATGTGGTAAATGGGTTTAGTTAGAGAAGGCTTTTCTCTCTCTTACCTGAG

GCCTGAGACAAAGCTGCACAGTAGCCGTGGTGTGCAGACATGGAGGGTGGTATCTCCCAGTTATAGAAGGTCAGAGGGTCAGAGCTGCTCCACTTCCA

TCCATTTTCATTGGGCAAACTCCCCTGAATGTGGGAAGCAGTGTGCAGCAAAGGTTCATTAACACTGCATGAAAACGTCACTGAAATACCTGATTTCCT
GCTTATTGTCCTTAAACATTTTATGATCATACACAGTTGCTTTGGGGGGTAGATTAATATTTGGGAATTTCTTAATCCTATTTACAAACTCCATTAATTAT

AGGATGAAATTAGGGTTACTGAAATGTATCTCATCTTTGTAAGTTCAACCAGTGTTACATTTGAGAGTTCTTCAGACACGTGTGGACAAAATCTATTCT

ATAAAGAAATTACAGATGTAATTCTGACAGCATTTCCTGACAATTTTATGTGCAGACTTTCTGAGGCTGAAGAAAAATTCATCCAAGGTCTCAATAATA
ACAGTAAAAGTCAACAACAGTGATATGAACTTTGTGTGAAATCTCAGACATCTACAAAGCTCAGCTCTTCAGCTGTAGTTCCCCTTGTTCTAATGCTAC

ACAGCACTGAAGATCTAACACCCATTTGGTTCTTCATGGGGAGTTCGAGGTACTCTTCCACAGGGACAAAAGGCACTAAGGGGAACAATCAAGGCAAA

GATAGGAACCCACAAGTGACAGATCATGGAGTCCAATCCAGATGTATGGGAATGTGGTCAAACTGTTTTTCACCAGAGAGGACACAAAGATAATTTCA
CCATAAGTGAGCAGAAATGCCAGGTGTCCTGAGAAATGCTTCTGGCAGTGGATCTGTGTGAAGAACAGAATGAGAGAGAGAGACTGAAACCTTACTA

GAAAATGGCAAATAATATGTGATGGATTGTATACCTCTCACTCAGCTATACCATAGAGATTGAAACCCAGCACTCCTTGACCCACAAGTATTTTGTCCT

ATTGCTCCCAACTCTGCCTGTCTTCACTTACCTCTGCATTAGCCCAGGTCTGTGGTTCCAGAATCAGTAAATAGCAATAGGAGCCATAAGCTTGGGCTTC

TTGGGGACAGCTGATGCGTGGAGAAGACAGTTTTTTCTGGGATTGTTCACCTGGTTTAAAGGGTGATATAGTCAGTGATGGAGTGAATGTGAGAGTGG

AGTGGAGAGAAGGAGGTCAACATAAAAATGACTCCTCAACCTTATTTGAGATTATGACTGTAATACTGAGTGCTTCCTCTTAGTATTTTCCTAGTTGTT

GATTTTGACTATGTCTGCATGTGTATGGGGTGAGCATATATGTGCTGGGCTATACATGAGGATATGGACATGATGCCAGAGGTCATTTCTTGGTCTGTA
TTTATATTGGACTTTTAAAAGGGGGTTTCTTGCTGGCTTTGTCCAGTTTATAATTTTGCTAGATTGGCCATCCAGTGATACCCATACAAATTCCTCTCTTG

TCCTCCTCAGAATTTGGATTATGGCCACCTACCACCTTGTCAAGTTTAATTTACATGGGTTCTAGGCATTCAACTTGGCTTCTCATGCTTGCTTAACAAG

CACTTCACTAGCTGAGATATCGTATACCCAACATTAGGTTCTTAATTTAACAAGACATTTTAATGTGGAGAAGCGTGCCTTTTTAATTTTACCCTGTCTT
CATACTCATTTATTCTCCCTTCTCTGGGATAACAGATGGAGGGCTTTATATTCTGTCCTCTGTGTCCTTCCTTAGAGTTCATTACTGACCTGTAAGCTTTC

TTTTTTCAACCTTCCAAGATAGTTAGAGTTTGCTGATGACACGGGGGAAACTTTCATTCTATAACAGTGAAACACTGTGGTATATCTCCCCTCTTCCAAT
GATCCAGAGGAAGGAAGGATGTGGAAGATTTTTCTGTGTGGATTCTCCTCATACTTAACACACGAGACTCTCCAGATTCCTTCTCTCTCCTTGGTTCTCA

ATATTCATGGGGAACCCAGTGCTAGACACACAACAACTTTACCTTGTACCCAAGAAAGGGACATCAGGCAACACAGTAGCATCCAGGACATGCTATGA

AGGGTCTTGTGAGACACCATGGTATATCTGTGAGGTAAAAGGAGTAAGCCCCTGAAGAGAGTGTGGTTAGAAGTGACATAAAAGGAGACCACAATCA
CTTTCATTATTATTTATATAGCTCTGCAAGGAAAAAAAATCTAATTTCAGTCTGATCCCCCTGTTTTCTCTGGTTCCGGAGAAAAATGGAAGGGACATGC

TCATCTTTCAGTTCCTAGTTTTTCTGAGTTTTAGAGATTTGCCTTGTGAGGTCAGAGAAAGTTCTCCATCTACTACTGCAGTGTGGGAGACAAATACCTG

CCAGCCTTGCATTGTCTATTAGCTCCACTTACCTGTCTATACAGAGGTCTGCAATGCTTTGACAGCACAGAGGTGATTTCACTTTTAAAACGACATCTGA
AGTAGGGCCATGCAAGTGAAGAAGTGCCAGCTCCTGCTGCTCTCTGTAGTGGGTAGTGCTTGGCACAGGTTACAGAAGATTTCCCATAAGAATACAGG

ACTACTCAGGGCAGAGAGTGAGAACTGCCACACATGTTCCTTTCCTGTTAATCTAGCTCTGACCTCAGGTGCTGATTAGGTTTGAAAATGGCTACCCTC

TACCAGGTGTCAGATTCTGGGAAACTTAAGTAATCACAGGCAGTCTCCTGCTACCGAATATGCAGTTTTATAAAAATAATTACAATTTATAAAACTTAC
AGTCTTTATTTTTAAAAGAATTGTCTCTATTTGTGTAAAACCAAGAATGCGTCTTTAGTTGTACTGAAGAACTTACTTCTGTAGATACATGAACATCATC

TCATAAGATTTTAGGTATATCAAAAGTGCTGAGTTTTGTGTGTTAAAATTTGATTTTTTGAGTGGTGTAGAACAAGTGTACAATACAAAGTAAAATTAC

CTGTTCAATGGCTACTTCAACATTTTGATAGCAGTACATAAAGTGTAAAGCAACCAGTGAGACAACATTTTAGCCAGGATTTTAAGGAACTGAATAGAT
TTGCTTCTTAGCTAACTCCATGTATAAACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG

AGAGAGAGAGAGAGAGAGAGAGAGTTTGCTGGTACTTATTCAGCTCTCAGTTATATTTCAGAATAGCATACTTAGCTAGTCCGAGGAGCCTGAGGCTC

AGAACAAAGTCACACAGGAGCAGAGGTCTGTGGCAATAGAGGGGTTACTCTTCCATCGGAGCTTCTCCAGTTCCACAGTCCACTTCTTATGGTCACATA
TTCATAAGGATTCCAAGAGTCTTCTTTCAGAAATGATTCAAGCTTTTTTCTTTTATAATTTCTTTTATAATCTGTTCTTTAAATATGCCCATGCATGTGTCT

ATGTGTAGGTTTATGTGAGTATGTGTATCATTGTGAGAGAACATACATGTTCCTATAGGTGCTCAAGAAGACTAAAACAGGGAATCATACCACCTGGA

GATGGTTATGAATTGCCTGATTTGTGTGGTAGGTACCAAAGCAGTACCTGTTAACCCATGTCTCCAGCCTCCTAAGTTCTATATGTTAAATGGTATTAGC
TGTTCTCATTGTGCTTACATTTGTACCCATAGAGGCAAAGAAAGATGGCTAAAAAAATGTAATTCTTTAATGTTAAATGGGTCAGTATCATCAGCATGT

GTCAATTACATATTTGCATTTGCATTTGGCAGAATACTCTATTTTTCTAAATGGCCTTGCACTTGGTGATTCGATGGAATAAATAATTGAAGTAAAGACT

TGCCTTTAAGCACATCTTATCACAGTCTGTATGGCTGTGTGCGAAGTTTAAATTTGAAACTCAGTGGTCACAATATCTAAGACTAAATGCTGCTCAGTTG
TGTTGTAAGTCACAATTTTCATGCATTTAAAAAATTGAGAAGACAAAGAAACTTCAGTGGTTCATCTATAGGAAATATGGTCATATATTCCAAAGAAA 

 


