GENOTYPING BY PCR PROTOCOL
MUTANT MOUSE RESOURCE & RESEARCH CENTER: UC DAVIS

mmrrc@ucdavis.edu

530-754-MMRRC

Protocol Name:

B6;129S5-Tpbgtml1Lex/Mmucd

MMRRC: 031630-UCD

Protocol:
Reagent/Constituent Volume (uL) I
Water 5.6
GoTag® G2 Colorless Master Mix,2X 7.5
Primer 1. (stock concentration is 20uM) 0.45
Primer 2. (stock concentration is 20uM) 0.45
DNA (example) extracted w/ “Qiagen DNeasy columns or other similar silica based kits” 1.0

TOTAL VOLUME

15

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

e Use Touch-Down cycling protocol-first 10 cycles anneal at 65°C decreasing in temperature by 1.0°C; next 30 cycles

anneal at 55°C.

Strategy:
Steps Temp (°C) Time (m:ss) # of Cycles
1. Initiation/Melting HOT START? [] 94 5:00 1X
2. Denaturation 94 0:15
3. Annealing steps 2-3-4 cycle in sequence 65 (}1°C/cycle) 0:30 10x
4. Elongation 72 0:40
5. Denaturation 94 0:15
6. Annealing steps 5-6-7 cycle in sequence 55 0:30 30X
7. Elongation 72 0:40
Primers: Electrophoresis Protocol:
Name Nucleotide Sequence (5' - 3") Argarose: 1.5% V: 90
1. DNA321-20 ACAGAACACACCGGGATT Estimated Running:Time: 90 min.
2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination | Band (bp) Genotype
3. DNA321-19 AGGCTTACCTGCGCATTC 1&2 304 mutant
1&3 454 wildtype

No gel image available

PCR protocol developed by MMRRC at University of California, Davis
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Lexicon Genetics Incorporated — Genentech Project Materials

Genentech ID: UNQ2257 Date of Submission: 1-19-05
Lexicon Contract Name: | DNA321 Mutation Type: X Standard Knock out
LexVision Name: SEC560N1 O Conditional
Reference accessions: NM 011627 Is this gene X-linked? No
Required Materials: [0 pKOS clone DNA(s) _ pKOS27
[ Target Vector DNA _ KOS27TV,
[ Targeted ES Cell DNA __1C4
1 Genomic Map
Southern Blot Analysis:
External/Internal Probe Strategies
5’ External 3’ Internal
Name of Probe: 14+15 7+8
Restriction Enzyme for Genomic Digest: Bgl 11 BamHI
Predicted Wild-type Band (kb): 6.7 kb 11.8 kb
Predicted Mutant Band (kb): 10.6 kb 10.0 kb
Probe Size: 342 bp 347 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: DNA321-19 5’ Primer Name: Neo3A

3’ Primer Name: DNA321-20 3’ Primer Name: DNA321-20
Predicted Wild-type Band (bp): 454 bp Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 304 bp

5’ loxP strategy

Distinguish Cre-excised and wt

5’ Primer Name:

5’ Primer Name:

3’ Primer Name:

3’ Primer Name:

Predicted Wild-type Band (bp):

Predicted Wild-type Band (bp):

Predicted mutant band (bp)

Predicted mutant band (bp)

Primer sequences:

Southern probes

DNA321-14 5 - AATCTCTTCATCTGGCCTAGAC
DNA321-15 5’ - ATACCTCAGAGGCAAGATACAC
DNAS321-7 5" -GTCTCGTCTCTATCCCGCCACC
DNA321-8 5’ - GCCCCACTATTCTTACTAGACC

PCR Genotyping

DNA321-19 5’ - AGGCTTACCTGCGCATTC
DNA321-20 5" ~ACAGAACACACCGGGATT
Neo3A 5" -GCAGCGCATCGCCTTCTATC




Genomic Sequence Deleted:

TCCGGGGAACCGCGAGCCGCGATGCCTGGGGLCGGGLTCCCGGGGCCLCLCTCCGCCGGGGACGGACGGCTGAGGTTGGCA
AGGCTGGCGCTAGTGCTGCTGGGTTGGGTCTCCGCGTCGGCCCCCAGCTCTTCGGTACCCTCGTCTTCCACCTCCCCGGC
AGCCTTCCTGGCCTCGGGGTCTGCGCAGCCTCCGCCAGCCGAGAGATGCCCCGCGGCGTGCGAGTGCTCCGAGGCGGL
GCGCACGGTTAAGTGCGTGAACCGCAACCTGCTGGAGGTGCCGGCGGATCTACCGCCTTACGTGCGCAACCTTTTCCTT
ACCGGCAACCAGATGACCGTGCTCCCGGCGGGCGCCTTCGCCCGCCAGCCGCCGCTCGCCGACCTGGAGGCGCTCAAC
CTCAGCGGCAACCACCTGAAGGAAGTGTGTGCAGGTGCCTTCGAGCATCTGCCGGGTCTGCGCCGGCTTGACCTCAGCC
ACAACCCTCTCACCAACCTCAGCGCCTTCGCCTTTGCGGGCAGCAACGCCAGCGTCTCGGCCCCCAGCCCCCTGGAGGA
GCTGATCCTGAATCACATCGTGCCCCCTGAGGATCAGAGGCAGAACGGGAGCTTCGAGGGTATGGTGGCCTTCGAAGG
CATGGTGGCAGCAGCTCTGCGCTCAGGCCTTGCACTCCGAGGTCTTACACGCCTGGAGCTAGCCAGCAATCACTTTCTT
TTCCTGCCTCGGGACTTACTAGCCCAACTGCCGAGTCTCAGATACCTGGACCTCAGGAACAATTCCCTGGTGAGCCTGA
CCTACGCATCCTTCCGCAACCTGACACACCTCGAAAGCCTCCACTTGGAGGACAATGCCCTCAAGGTCCTTCACAACTC
CACCTTGGCTGAGTGGCAAGGCCTGGCTCATGTCAAGGTGTTCCTGGACAACAATCCCTGGGTTTGCGACTGCTACATG
GCTGACATGGTGGCTTGGCTTAAAGAGACAGAGGTGGTGCCAGATAAAGCCAGGCTTACCTGCGCATTCCCGGAGAAG
ATGAGGAATCGTGGCCTCTTAGACCTCAACAGCTCTGACCTGGACTGTGACGCTGTCCTTCCCCAATCCCTGCAGACTT
CCTATGTCTTCCTAGGTATTGTTTTAGCTCTGATAGGCGCTATTTTCCTCCTCGTTTTGTATTTGAACCGTAAAGGCATAA
AAAAGTGGATGCATAACATCAGAGATGCCTGCAGGGATCACATGGAAGGGTATCATTACAGATACGAAATCAATGCGG
ACCCCAGATTAACAAATCTTAGTTCCAACTCGGATGTCTGAGAAACAGGAC

Genomic Locus: (The deleted sequence represents nt9995-11306-in the sequence below. KOS27 used to generate the TV
represents nt 7370-18466 in the sequence below.)

GTAAATATCACTGCATCAATAGCTCTTGGCCAAAGCCTTCTGGGGTCATGGGTCCCTCCAGCAGCTATGATTGGAGTTC
AGTAAATGCAACCTACTCTGTAGTGCACCTGATTTTCCTCAGCATAAGTCACACTGTGCAGCCCTGTGGCTTGACCCTA
GATTGACCTCACGCTCCCTCGTTAATAGCCCTGAGCCTTTTCTTTCACTGCCATGAACATATGATAAATTTCTATTCCAA
AATACATGGTCCTTTGGCTGTTATATGGAAGACCCAAACTAAATCAGATAAAATTCTCAATATGTCAGATCTGAGCACT
TCAGACAACCCCAGGGCCATCATATTCATGTACTTCAGCTTGTGGAATCAGATTTGCAGAATACATTAAATATGCCCTG
AAATCTCTGATGGACACATACTAGACCCCGCCAGTGAGCCAGAATGAGAAAATTGCTGCCTTTGAGGTAGTTCTTTTTG
GAAGGTTAAAGTGAGGGTACTACAAAAAAAAGCACATTAATAAGTCTTTGTCGTCTGTATTAGATAGGGTTGAAAGAA
ACTGAATTTGTATGGTCATTACAATGGCAATACTCCTTCCTAACACTGGGTTGGATTCTTGTTCGGTTTGACCCCCATCT
TGGTCAAGAACTAAACAAATGGAGGCTCCTCGGTACTGTCTTCAAAGCAGAATCAACTTGCATTAAAAACTGGGTATG
AATATAAGGGCCAGCAAAACGGTTCTGCAGGTAAAGGGGGATTGGTGCCAAGTCTCATGACCTGAGTTCAATCCCCAG
GATCCATGTAGTATAAGATATTAAGTAACTCCTGCTAGGTGTCCTCTGACTGGCCCTCTCAGGCAGTGGCAGGCATTCA
CCCAGTAAACAAAAGCACCACAATTATTTTTAAATAAGTAGACATGAGGCAACATTACTTAAGCATTTGCCATGACTTG
CTTTTACAAGACAGTAAGTTTAAGCAGGCAAAGCAGGTTCTTCCTCAAACAGGGAACTCCACTGTTTCCCCTCCTCTTTT
CGGCTTCCTCACACACGAGCCTGGCTCTTCAGTCTAGAGCTGTTAGACTTCGTACTATGCATCATTTAAAATATAGATAT
CCCCTATAATAGCCTATTTCAAAATTAAGCCTGTCTATATTCTCACATCCACAGGGAATAAATTGTTCAGAGTTGCAGTC
TAACTCTTAGACATCTGTACACGTTGTTTTCAAATTTTCTGAAATCAGTGTTTCTTTTCTTTTCTTTCTTTTTTTTTTACAA
TGAATACCATACAAAGTCACGTGTAGTAAATAAAAATGTACCTTCTCACTAAACTATTAACATATATGACAATATATAT
GTATGTGTGTGTGTATATATATATAACTTATATATAATAGATATAATTTTCAATCCAATATTGGGCATGAGCTTATCAGA
GTTTAAGGAAATAGAAATAAATCTCCACCCACTTACAAATAAGCTATGATTTAAGGGACCTCGCCTCACTATATGGGTG
AATGCAGAAACCAACTTCTTTTATTTTAATTAATTATTTTATTTATTTACATCCCAAGTGTTGCCCCTCTTCCTCTCCTTT
GCCTCTGAGAGGGTGTACCCCCCCTGACCCCGGCATTCCCCTTCCGTAGAGTATCAAGTCTCTAAGGATTAGGTGCATC
CTGAGCCAGACAAGGCAGTCCTCTGATACATATGTGCCAAGGCCTCAGACCAGCCCATGTATGCTCTTTGGTTGGTGAC
AGTCTCTGGGAGCTCCTAGGGGTCCAGGTTAGTTGACACTGTTGGGCTTCCTATGTGGTTGCCATCCCCTTCAGTTCCTT
CAATCCTCCTCCTAACTGTTCCGTAGGAGTTCCTGACCTCAGTCCAATAGAAACCAACGTCCTAACATAGCCTACACGT
CACATTAAGAGCCATCACACTGGCAAACAACTCCAACGCCAGACAAGAGGGATGGACACAGATGAGCTGTGCTGGCA
CCGTCAACTGAGCGAGCGGCCTGGCTCTCCACGGTAGTTTTGGTCAAGTTCCAGACTAAACAGCCTCTGTTCTCCTGGA
GAACAACAAAGCTTTCTTCCTGAAAATTTGCTGTGCTCAAATGATGCCATACGCGTTTGTTGTCGACTGAGTGGGAAAT
GGATCCGACTCTAGGCTAAGCTTCAGAGGTTAATCTACAAGAACACATATTTGAAAGTCATTCAAGACCGAACAATTCT
TCATTGTAGGGAGTTGCTGTCTAATTATGGGATTTCTAATATCCTTGGCCTCTTCCCACTAAATGCCAGAAGCTCCCAAT
TACTGTTGACAACCAGAAAATGCTCCAGAAATCTCTGAAATGCCCGGTGGTGGCAGCACCTCTCTGTTTTCCACAAGCA
CCGGGTTCATCTGCTCCTCCACACACCAGCCCAGTCTTTTACCTCAGCTCTATTTTAAGGTTTTTGTTGTTGTTAATCTCC
TCTCTCACTTGGGTCTCCAAATTCCTCTCTCTACCCTTAGATTTATCTGCTGAAAATTCCCTGTTCATGTGACCATGTCAT
TGCCAGTCAAAATCTTATGCCATTCCCCCCAGCACTACAGGATAAATCAACCCTTTGCAGGACAGCCATATTTAATTTC
CTGCTGGAAAGGAGCAGAGTTTGAGTCGGGGTCTGATGTAGCCGAGGCTGACCTCAAACTTGCTCTGTAACTCAGGAA
GGCCTTGACATCTTGACATCTCTATTCCTACTTACCAAGTGCTGAAATCACAGGCATGTTCCCACATCTGGCTTGATTTG
ACCCATTGCAAATTGGATCTGAACATCTCCCTCCTATATCTTCTGTACTCTTCCTCACACAGCATCCAGAACTGAACGTT




TCAACTCTTTTGAGCAAGTTCTAACTGATACGTTAAAGCGCACCGCAAGCCACAGGACCTAGTGAATCCTCACGTCAGC
TTCGTACCAGTTGTTCTGACTGGTAGTCTGCTCTTCCACCCAAATGAGTTAACTGAGGGTAGGGTTTTGTATCCTAAGGA
CCACATGAGTGGCAGGCAAAAGGTGAGGTCTTAAAGAATTTGTTGAACTAACATTGAGTGACTGTGTTAGCTTCTCGAA
GATCTGTGCATTGAACTGTTTTCATTTGCTTCCCACTATTTTCTCGCCCCATAAAGAAGCACCTATCCAACTTACTCATTC
ACTCCAGCCTGACACATCCTTTTAGCTGCTTCTTTAATATGTGTTCCATTTTCAATGAGCTTGAAGACATCTTTATTATAT
TTTTTAATAGCTCCAACACTACTTTTTACTGACTATTGAAGATAAATTTGTCTTCTTTGACCCATTCTCTAGCTTATATTT
TACTTAAATCAAAAAAGGAGACCACATTTCATCCTTCATAAAACAATTTGAAATCAGCTCACAAGAATATTCTTCTGTG
AGTAATTTTATTTATTTATTTATTTATTGCATTTAAGACTCATGTAAATATGTTTTGCCTACAAGTATATCTGTGCACTAC
ATGTGTGCAGTATCTGTGGACCTCAGAAGGGGGTGTTAAATACCCTGGGACTAGAGTTACAGCTGGTGGTGAGCTGCC
AAGTGAGTGCTAAGGACTGAACATGAGTCCTCTGGAAGAGCAGCCAGTGCTCTTAATCATGGAGACATCCCTCCATCCT
CCATTAATTGCTGAGATATCACTCGAGCCTCCATGAACAATCTTTAAAAGTTTTTCTTCCACCCTCTCTTCACCTTTCTCT
TTTTACTTCTTGTGTGCAAGTGGCCTTTGCCTTTCTAAGTGTTAGTTAATGGTTCTGTAACAGATTTGGTTGGTATTCAAC
ACTTGACTTTGTTAGACATTTTTTCAAACTGGAGAGTGTTCCCTTCATCAATTCCTTTGCTGATTTTAGGCGAAGACCAA
AAGTAAACTAATTTTAAAGAGCCTTGGTGTTTGGCTTGTTGAACCTCCAGGCTTCTCTCTGCTGGGTATCACTTAAGGTT
GTTAGTATCACTCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTCCTTAATTTCCCTGAAGCTCCAAGATTTACATCAA
TATTTCAGTAATATCTTTTTAAGTGACTTTCCTTTGGGTTATTAGAAGAAAAATGACTCCTGAAGTAATAATCTTCTACA
TAAATGTTATTGTAGGGTAATTTTACTAGAGGCTATAACATGACCTTGGGAAATATATTAAATTGATTTTGCAAGGGCA
TTGAGTGAGATCTTCCACTTTTGAAGATGTACTCTGAAACCCTCTGTCCTGCTTCAGAGCATGTAAATAGCATTATGCAC
AAAAAATTTTCAAGCTGTCAAGAGTAAAGTAAGTATGATAATTTAGTATAATTAAATGCCTAAAACAATCAAAATAGA
ACTGATCCTGGTAAGGTTTTCTCACTTGTGGGAAACGTCTTTAAAAGTAGTTATCCATGTTGCAATCATGCTGTTAAAAA
TCTGTAGTGTAAGCCACGCATGGTGGCACATGCCTGCAATCAAGCCCTTGGGAGGCAGAGGCAGGAGGATAATAAAGT
CAGCCTGGTTTACACGGGGTTTCTGGCCAGCCAGGGCTTCACAGTAAGACTTTGTCTGTCTGTCTGTTTGTCTCTCTCTC
TCTCTCTTAGATATTTACTTAAGACTTTGTTTCTTAATGACAAAAACAAGTATAGCATAGTAGTCCACAGTATGAAATAT
TGTACAGTCCTAAGGAAGAAAGCAAGATGGGCAGGTGGCTCAGCTGGTAAAGTGATTATTGCCTTTCAAGCATACAGG
TAAGTTTGCTGGTGAGAATATTTCAGTTCTCACATTATTCAATAAGGGTTTGCAATCCTTGCACTAGCAGTACAGAGAC
CTAGATTACTAGAGTTTGTTGGCCTGACAGACCAGCCGACTTGGTCACTTCCAGGCCAGGGTGAGACTGTGTGATGAAC
AGCACTCCACATTCCACATATATACTCACACCCCTGTGAATGAATATCTGTCTGCACATGAATGCACCCCTACAAACAC
ACACACACACACACACACACACACACACACGCACATACACAAATAGCATATATACAGACATAAAATATATTTTTTAAC
TCTTTTTTATAAAATATATTCTTAAATTAAGAAAAATTGTAAGTGATGCATATGATATATACACACGAGTCTATCGTAGA
AGAAATAGAATTAAATATATATGCAAAGTAAGAGGTTGGAGAGATAGCTCAGCAAAGTATTTGCAGTATGTGATGGCT
AATATTGCCACCTTAGCAGGATCTGAAATCACCCAGGAGACAAGCCTTTGCGCATACCCAGGAAGGATTTGGAAGAGG
ATGGCACCAATCCATGCGGTAGGGTCTGGAAGAATAAAAAGGAGAAAGCAAGCTAAACCTGAGCATTTATGGCTCTGT
GCTCCCTGACTGTAAACACAATTTGTGCACCTGCCTTAATCTTCCTCTGCCAAGACTCCTCCTCCCCCCACACACCTGGC
TGCACTCTTGGACTGTTAGCTAAAACAAATCCTCTCTCCTTCAAACTGTGTTTGTTACAGAATTTTATCACAGCAACAGA
AAGAGTAACTGAGAACTGGGTGAGAGATCACCGCTATAATAAACCAGCTCCCTTGGTCCTCAAGTCTTTGGAACTGGTT
TACAAAAGGAATGCTCAAGAATTTGAAACTTTGGGCTAGACAAGCCCTCAAATACTGAAGGCATAGCTCAATGGTCTG
TTCCGGCAGGGACTTAGAAGACAAGCAGGCTTAGAGGTTTGGCACACAGAGGTTTCAGAAGGAAACAAAGGCTGGGCT
AGAGGCATTTTTTTTGTTACATTCTGGCCAAGAATCCCGTCAAATTCTGCACGTTCCCTAAGACCTTGTGCAGTGGTGAA
TTAAGTCATGAACCAATTTATTTGGCAGGCAGAATTCCAAGACAGCCTATTCTCCAGCTGTGGTGTGTCTGCTGCTCAGT
TCTTTTATGCAGATCTACAGAGAGAGGGAGTGAGCAAAAAGGATGAATCTCAAATGAGATCTCAGGCTTGAGAATTTT
AAACAGAGCTGGGATTGTTAAAAGACTATACAGCCTTTTGAAGTTGGATGGAATCTGTTTCTGCATTATGGGGTACCTG
TGTGCCAATGCAGCTAAGTGGAAGAAGGCTCAGGTTTAGAAGTAATGTGTTTGGGTGTCAAAGGGTGGAGATGTGATG
ATTAATATCCACTTAACAGGAATCTAGAATCAACTAGAAAAACAAGACTCTGTCCAGCTCTGAGAGGGSTWGTCTAGA
TTAGGTTAATTAAAGYGGGAAGACCCAAGTGAACTTGTGGGTAACMCCACACTGTTGAGTGTTTAACTGAAATTAAAG
CTAACMCTGTGTGTTGTACTTTCATTTCTTAAATATTCTGCTTTATGGAGACCTTTGCTTACCCTGTACTGCTATCACTAA
CATGGTTATGGAAATAAATTATAATTGATAACTGGAGGGAGATTAATTAGAGAGAGAATGACAACAGATGGTATTGAT
AAGTGCCATCTCAATTCTCGTGGAGATCTTTTGAATTGTACTTGTGGCTCCATTTTACAGATTTAGTATCAGAACAGCGG
TCCCTGTGTAAGTGTTGGAGCTATAAATGCCTCTGCTTCTAGTTCTAAGTAGCTGTGAACTGCAGAGGGAAGCTGAAAG
ACACTCAGGTGTGTTGCTTATTTGGCTCCCTCAGGCCTGCCYGGATGGTGATGCTGTCAGCATAAAGTTCACATGGGAA
AACCATACAAYTGGGTYACAAAATAARAATCTCATGTTTTAACTAAGTCTGTAACATCTTTGTGTGTGTGTGTGTGTGT
GTATTGGATGCATTCATCACCCACCCTTTGGCTGAAGGCTGAATATATCCAAAGATTGAGACTTTGCACAAATCTCTTC
ATCTGGCCTAGACATGGAATGGGAAGACATGAAAAGCAGGTAAGTTTGTCCTGGTTCCATCTCCACCTTCCACTTGACA
TTGTTCTATACCGGCATGCCTGCTTTCTCATGGGTAAATCTGGTGAGAAGATTTATCTTGGTTGTGATATGCAGAGTAAA
ATTGGGTAATTGTTATTAAGTGGCATGACTAGGCAAGTAGAAAACATTTGACCCCAGATCACACTAGCTCATAGTCTTT
TTTGTTTGTTTGTTTGCTTGCTTGTTTGGCAAGCTGAACAGAAAGGATTCAGGACGATMGTCCCAATGCTACAGTGTATC
TTGCCTCTGAGGTATATGTTGAGATGAGATGAGAATACTTTTTTTITTTITTTITTTTTITTTTTTAATGCTAAAAAGCTAGGTC
ACAAGAGCACTTGCTCTTTTGACAGAACCATTTAAGACCACACCAGAAGATCAGAAAAATTCTTCCCGTGCCATTTACT
TTACTACAAACGTAGGCAGTAAAATTGCCCTTTTCGGCGTACAGTCTTACGAGTTTTAGCACGTGTATGGGTTTACATA
ACCATCGTCATGATTGCCATACATATGACTTCAGCTTCTGAGTCGGTTTTTTTTCCCCCTCAAAGCTTTTCACATTTATAC




TGCAAAACACTTTTAAAAATAAGAGAAAGGGATTTAGATAAATGTGCTGAAGATGCAAATTAATGAAACTGTCTTTTTG
CACAAATCTCTGCAGTCTCCAGGCTCTGCAGCTTTTTTTCCTGGGCCATTTTGGCTGGTGTTTCTGTGGACTATCTTTCCA
CAGAAAGAAACAGCCATAGACTCAGAATTGGACCGCCACAGTCATGATGCATGTTGTGGGGAACAATCCCCGGCTTCC
TTAACTTGATACTTTTATTATACTGGGTCTTCTTTTTCCCAGCCGTATCTCTCCTATCGTTTCTCTCTCTAAAATGAAATA
GTCTGTAATCACCCACACCTTTTAATTTGGGGAAAATTTGACTGAGGAAAAGCAGATAAGACTTTTTGAGAGAGCAATG
AGAGTGCGTTCGGGACTCCAACTCTCTCCAGACTTAATGACATTGGTCCTATAAGCATTCCAGTCGTTTCCCTAATCCAT
CATCCCGGCGCCTGCCAGCGCCCCCTGGGAGACAGACTTTGGGACAAACTTCTTTCCCAGGTCAGCCCGCCCACCTCCC
GCCGCGAGCGCTCCCTGCGTAAGTGACTTGTGCTGACACAACGCACCGCATCTGGTGTAGGGAGCTTTCCGGGTGACTC
ACGTCTTTGCAATTTGCTTTTGTTTCTGGGGTGTTTTAGCTGCAATTTTCTTCCCTCTGGTTTTAATTTTGAGAGGAGGGG
GGAAAAAACCACCCATAATGAATCAAGAATGAGTGTCCTTTCCAGTAACCCTCCCCCACTTTAAAGTTGACTGTCTTTA
CAAGTTTGATAACTACCCTAGACGTGCGGGGGCGGCACAGGTAGGAAGGCATTAACTAACTACCTCATAAACTGAAGT
TGCCAGCCAAACCGAGCCACGAGAGAGGAGACTTTCTGAATCTCCCTCACAACCCAGGCGTTTGCCGCGGCGGATGTA
ACCTGTGCAGCTCCTT:.CTTCTACTGCTGCTTTGCTCACGCTTAAATCCCTCTCCTCACTGCCAGCGGTGCCAGAAGCAGC
GTGAATTCCAAGAGGTCCACCAGCGGTTTTGTTTCTGTCCGAGGTAAATACGCTATGCAAAATACGGAACCACCAAAG
GATGCCGGGGAGGGGGAACAGAAGGGGAATCCCTCACCTTCTCGGGATGCGTTGCTCATTTATCTCCGCCTRGGGGAG
TCGCCCAGCCTAGGTTGCCCCTCGTATCCCTCCCTGAAGCCCCTACCTGGGGCAGCAGAGGTGGCCAGCGCGGCGGLCG
ATCTCTCCTRCAGCCCTGGCCCTCCCCCGCCCCCCGGCTTGGTTTTTCCCAGCCGTGGAGGTTGGGCCAGGGGCTGGGEG
TTGAGAGGAGAGTCGGCGCCCGCAGCAGGAGCTGGGAAGGCGCGTGGACTCGGGTGGCCCTCGGAGTTGGCTTTGCAG
GCGCGGGGTGCGGAGGTGAGCAGTGGGGACCGAGCGGCCAGGYTTGGAGCCTGGAGGCGGGACCAGGGTTCCTTTCT
ATACTAGGGCGTGAAGAGAGCCGGGGGGGGGGGGRTCCTGGCTGCCACACCGCCCACGGTCCCACGGCCGCTTTGTTG
GCGGGTTCCCTCCGTTTTTCTGGAGATGTCTGGATCCTCTCGGGATCGGGGAGCTGGGTGGCCAGGAACTGGGGAGTCG
AGAGTAGGCGACAGCTGTACGGCTCTGCTCCCCTTTTCACACTAATCCAAGGAGGTACCACAAAAAAAAAAAAAAAAA
AAAAAAAGCTCTTAAGAGTCCCGTAACCCGAAACTTCGCTCTCATCCCAAGGTGGGAGGGGGARGARCGGCGGGGGCG
GGGACCCCGGAAGGCAGGTGGTCGGCCGGGGCGGTAGGAGCTGGGATCCGGAAAARGGAGAAGTTTGCTCGCTGGAC
ACCGCGGGGTCTGCGTGAAGTTCTAGGCGGGAGGAGGGCAATCCGGGCAGGARCCAGGCGGGAGGTGGLCCCGGGTCC
TGATGGTGTGGGCCCGGAAGAGGTAGGCTTAGCGCCTGGGAGTGGGGACCGCGTCCCACTAGGGAGGAAGGACGCAC
ACAGAAGCTTGGGCCGGGTTGCTAGTGTGGGGACWACTTGGTTCGTACTCKGRGAGCTGMGSCCGTCACTCCTCCTCA
CGCTTCTCTCCCGCTTGTCCCAGGTCGCTCATCCGATCCTGCCCTGAGAGAGGCGCCAACAAAGGAGTTGAGGAGGTGC
CACCCACCCCAGCTGCGGCGGGAGGAGGAGCGCCAAGGCCCGTGTCCCGACCCGCCGTGCGTACTCACTGGAGGGAAG
GGCGGGGTGCCGCTCCGGGAGGGGGACGCCCGGTGGCTCGGGGTTAGCCAAGTTCCAGCTTTTGGCGTCCCCTCCTCTG
CTCCCACGCGAGGAAAGTTTGCCGTCGACGCTTGCGGCCGGCTCGCGCCCGCCGGGCCCAGGCGGTCGAGTCTTCGGA
GCGGGCGCTGTCCCAGCTCCGGGGAACCGCGAGCCGCGATGCCTGGGGLCGGGLCTCCCGGGGLCCLCLCTCCGLCCGGGGACG
GACGGCTGAGGTTGGCAAGGCTGGCGCTAGTGCTGCTGGGTTGGGTCTCCGCGTCGGCCCCCAGCTCTTCGGTACCCTC
GTCTTCCACCTCCCCGGCAGCCTTCCTGGCCTCGGGGTCTGCGCAGCCTCCGCCAGCCGAGAGATGCCCCGLGGLGTGL
GAGTGCTCCGAGGCGGCGCGCACGGTTAAGTGCGTGAACCGCAACCTGCTGGAGGTGCCGGCGGATCTACCGCCTTAC
GTGCGCAACCTTTTCCTTACCGGCAACCAGATGACCGTGCTCCCGGCGGGCGCCTTCGCCCGCCAGCCGCCGLTCGLCG
ACCTGGAGGCGCTCAACCTCAGCGGCAACCACCTGAAGGAAGTGTGTGCAGGTGCCTTCGAGCATCTGCCGGGTCTGC
GCCGGCTTGACCTCAGCCACAACCCTCTCACCAACCTCAGCGCCTTCGCCTTTGCGGGCAGCAACGCCAGCGTCTCGGC
CCCCAGCCCCCTGGAGGAGCTGATCCTGAATCACATCGTGCCCCCTGAGGATCAGAGGCAGAACGGGAGCTTCGAGGG
TATGGTGGCCTTCGAAGGCATGGTGGCAGCAGCTCTGCGCTCAGGCCTTGCACTCCGAGGTCTTACACGCCTGGAGCTA
GCCAGCAATCACTTTCTTTTCCTGCCTCGGGACTTACTAGCCCAACTGCCGAGTCTCAGATACCTGGACCTCAGGAACA
ATTCCCTGGTGAGCCTGACCTACGCATCCTTCCGCAACCTGACACACCTCGAAAGCCTCCACTTGGAGGACAATGCCCT
CAAGGTCCTTCACAACTCCACCTTGGCTGAGTGGCAAGGCCTGGCTCATGTCAAGGTGTTCCTGGACAACAATCCCTGG
GTTTGCGACTGCTACATGGCTGACATGGTGGCTTGGCTTAAAGAGACAGAGGTGGTGCCAGATAAAGCCAGGCTTACC
TGCGCATTCCCGGAGAAGATGAGGAATCGTGGCCTCTTAGACCTCAACAGCTCTGACCTGGACTGTGACGCTGTCCTTC
CCCAATCCCTGCAGACTTCCTATGTCTTCCTAGGTATTGTTTTAGCTCTGATAGGCGCTATTTTCCTCCTCGTTTTGTATT
TGAACCGTAAAGGCATAAAAAAGTGGATGCATAACATCAGAGATGCCTGCAGGGATCACATGGAAGGGTATCATTACA
GATACGAAATCAATGCGGACCCCAGATTAACAAATCTTAGTTCCAACTCGGATGTCTGAGAAACAGGACCCATCAAGG
AGGACTCTGCATGAGGTGTAGACTTAAGGGTTTTTTTTTTCCCCTTTACTAGGCTTGCTCCACTTCCACACTTCACCGTA
GACACTATTGACTTTGATCCTTGTTATGTAAAATCCCGGTGTGTTCTGTTAATGTAAGGACATGAACAACTGCACATGTT
TATTTTCCCTATTCCTTTCGGTACTCCTCGATGCCTGCGGAGGGATTG:TTTTTTTTTTTTTTTCCTCTCTCTCAAGTCGCA
GCATGGACTTGGATTAGTTCAGTTCAAGGTGTAGCACAGATAACATTCAACGGAAGCTGCCTCAG:::TTTTTTTTTTTTT
TTGAGAAAAGTACTTTATTCATAAATATGAGTTTCATCCTCACCTACCTAAATGATGGAGGAAATATTGCATCCCCAAA
CTGCCTGCAGACCGTAGCAAGCTCTTACATAGAACTTTGTAGTGCATAAGAGCACCTGCATCCAAGAGCATGCGTACAT
TTTACTGTTCTGCATATTAAAAAGAAAAAGTTGCAACTTCAGATAACTTCTTTGACAAAACTAAATTACTTTTTGGATTG
CAGTTTATAGGAAACTGACCTGAGAWTTTTCGGTGWTTTTTTTTTTTTKTKKTKGTTTTGTTTTGKTTTKTTKTTTWRWT
WTGTWTTTWAAAYAAAYTGCATTGAGATCCAACMAACTGGATTGTTATAAAAAAAATCAATAAAAGAATCTTAAAAG
AAGCATGTTGTGTTTAACTTTGGTATTTTGAAAGGAGGATTAAGGGCAATGGTATTGAATAGTCTGGATTCAAATAATA
CTGRAGTTATTAGTTAGCAGAGCTGAGAATCAGCCTGGAGCAGTGCCTTCATATAAATAGACTRGAGAGAATTCTGAA




ATGATGGATTCTTTTAGGGCTTAAGTGGAATTAAGGTTATTTATAGGGTCATAGTATTAGAGGTCCCCAAGTTARCGGT
GTTCATTATGTGTTATTTAAAAGAGCATTGGGAGGTTGGTAATAGTGAAGAGTCCTTTATGGTAAACATGTCACAGCTG
CCACTTTGTCTAGACTAATTTAGTTGCTGAGACAGAATCATTAGCCAAACTGAATGAAGTTGCTCCATGGAATTTGAGA
GCCAAGTGTGAGTCATGTGGTGGCAATAAATGTGTGAAAATAAAGTATCTTAAAATATTTTGAAGTRAAAAAAATCTTA
AAASACAAATTAAGAACAGTATTTTCAGAGATCATAAATTGTAGTTCAGAGAGCCTCGAGAATCTGCTTTTAAATTTTC
AAAGTGGAACATTGTGTTTCTTGGAGTTATTATGATTGTGTTTAAGGAAATAACCAAAGATACATCCTTGTATCTAGAG
ACAAATATTATAAGTAGTTATTAGATTCTTATGTTCAGTATTTAAGAATTTGRGGGCTTTTTAAAGAAGGSCCCTCAGCT
CTGAGCACCATGTAAGTAAATGTATATACCTCCATAAGGAATAAATCATACTTAGGTATAAATTAAAGCAAYTTCTCAT
TAACATTCTTGTCATCMGATACTCTTGTCTCGTCTCTATCCCGCCACCCCTCTGCCATCATGTGCCACTTACAGTGAACA
GGAAGTGTCGTTAACCTGTCTCCAGGCCATCGATTGAAGGAACTGAGGTTCARCTTTTACTTCAGATAGGAGGTCACTT
GCGTCAATAAATGTTAAGACCCGTTTTCATGCTAAGTGATTCATGTCTACATTTGCTTTACATGTGAAATAAAACTTACG
ATTTGCTGTTTTTATAAATAAAGTGGCTCAGGTTATGAAGCTCTTTGCAGATGACTGGAATGAGAAATTTTCAAACATA
CGGATCTATTCGTTATTTAGAATTGGTGTATATGGTCTAGTAAGAATAGTGGGGCTTTAAGATCTTAAAGTCTATATGCA
TTACTTKGTGAAATAGTATTCACTATTATGGGTAGTATTTCTTRATTCTATAATTACCTGAGAWAAAGGCCAAATATTA
GATACTCAGGKGTTTCATTGRACATTCTGAATATTTATGAGGAGTTCATAAACTGGCTGCCATTATTTTCAAATAATGAA
GGTACAGGTCTGCCAAAATAGTAAAAACATTTAATATATAAKAGAAATATGCTATTGATGACTGGTTGTCAGATGCATA
GATATTAGACAGTATCGATGAGCCTGTATTTGAAGATTACTTCTTTGTCACCTGATAATCGAACAGTTAAAATTGGAGC
ACTCTTGAAGATTCAGGAACTTTGGAGGTTCATTGGTTTTTATTATGCTTATTKGTTKGTTKGTTTTTCTACCAGCTCCCA
AACCAGTGACGATTATGAGGGAACAGAGATGGCTTCCTGCAGGCCAGGAGATGGCAGATTTAAGGTTGTCGGTCGCCC
CCCACCCCACTGTCCTGCTCTTCTGCATGGACCGGCTGAAGTGYGGGGAGCTTTAGTTKGTATTGTCACAGTACGTGCT
GTCTAGCTCAGCACRAGTGTTCTAAGTTCTTGGARGGCAGGTGCTGTGTAAGTACACTAAGGATGTGGGAGTGATGTK
WCWACSCAAAATATAAACAACAGTGACTCCMTTTACAATAAACAATTAGACTTGCTACACATACTATTCTTTATCATTA
GAGCTTGTTCTTAGAAACCTAGGGAGTTCCATTTTAAAGGTWAATTTTGGTTGCTTTTATACTTTATTGCAGAGGTTAAR
TATYCAGGAGACATCCTGGGATTGGATTTCATTTAAGGAAAGTTAGAGAAATACATTTTAATCTCCTAATTTAAAAAGC
TATTCAAATATCTAATACATTTCTAGGCAGGAAAGATTTTAGGACAGTGCAGYTGKTTGSCCCCACATCCAGTGAMACT
CACTCTYCAGCAWTAGTTCTTGKCACTACTTCAGCTGCCYTAAGTGCAATGCATCGGCCACCTATCAGGTTTCTCCTAG
AAAACACTGAAACATTTGATGGGTTCATTTCTGTTTTAAGGAAGAAAAGGTGAATGGGAAGGCTGGGTTGAAACACAT
GAGTGATTCAGTTATTAAGTTCTCATGACACATGATTGGCAATGAATGTGACTTAATGCTCGTTGCAGCTATTTAACTGA
AAGTCCCTTACTCCTGTTCCATCTTCTAAATGTGGCGGTGACACCAGGCACCCAACCCCTGACTTTCTCCCTTAGGCATT
GTCTCTGTTCTGCAACCTTGGGCCTGGCGTTCTAAAGCTGCGCTTGCTTAGTTGAAGATCTTAGAAGCAGTGCTGTTCAC
CCTGCACATCATGCCTGCTTTCCATCTTGACTTCTTCAAAGATTTCAGTAACAGAGACCAGGAGGATCTGCAAGGCTTTC
TGCCCGCCCAGAAATCCCTTCAGCCTTCAGTGCAGCATCAGGAAGACGGACTTTCTTAGATCAGGTTGGGGAGAAAAG
GGAGGAAGTTCTGTTTGTGGGTAACACATGAAGCCTCTTCAGAAGTTCCTTTTGGAAGGTTTCAGCAGGGCTTGTGTTA
GAAACCGGTAGTATAAGAAATCCCGTGCCGTCCAGTGCTCCTGTCCCCTTTCAGATGGGGAAAACAACTCCGTGAAAA
ATGGCTCCTTGAAGGCTTTGTACCTTTTCATTCTTCTTGAAGACTAGATTCAAAAAAGGCAGGCTCTTCAAATTTTGTGT
TTTGTCTTAGAACATTTTAGAGGCTTGGTCATTGTCATGGGTTAAAAAAAAAAACAAAACAAAACCTAGATTTAAAACT
GCTTAAGATACGGTTTATAAATTCACAGGTGCATGAATTCTTAGTGTGTCACACTCAAAAGGGCTGTCATGTCAGGCAA
GTGACATTTTTCTACAGATGAAAAAATGTTGATTGCGACTTTAAGGCCAGCCATTCTAGGCCCTGCAATTCAAAGCTAC
CATCTCTCATCCTGATTGAGAGGTAGCAGTCTTGCTAATTGCCTACCTTGGAAATTCCGTGTCTAATTTTTAAAAGGACA
GTTTCTTTGGTGTGTGTTCTTAGGTTCTTTGAGTTGAGTGTTTCAAACTCCTTCAGATTTCACTGCGAGATTAGTACCATT
CGAGAACAGTAACAAGTACTACAGGTCCTGGAGGTCCATGCTTCCGAATGCCGTGCCTCAGGCCCCTAAACATAGACC
AATGTGTTTGAAATGTTTTGCTGATGGTTGTACTACAACATGTCTCTATATCTATAGCATGTTAGGAAATAGTTTTATAA
TTAAATTATTTATAAATTATACAAAATAATGCATTTTATCACAGCATTTTAATATATACCTCTTCATTCCCATGCTAGGA
AATAGTTTGGAAATTCCCTGGTGATACTTGGATTGGAAGGATAGAAACTCTGGAATGCTGGGTAATGTGTATAATTCTA
TCTTGAAGAGGAATTACTTTAGCTGGTGAGGAACGAAACAAATTAGGCCAAGTTCATGGCCACACAGTTGGTCACCTG
GTCAAACAGTAAGCTTTGCATGATCGTGGTCTGCTGGTCTACCTGTGCTTATACCAGGGGCTGGAGCCAAACAGGGGAG
CTTCGGCAATGCAAAGCATTGTCACTTTAATAAATCCATGTGCTGGCAGGCTGGGGCCAGCACTGTTGCTGCTGCTGCT
GCACGGGCTCGCTGTCTGTGCATGCAGCCCCCACCGACAAGAACCCCACTTGTCTCCCATTGCGGGTCGCATGCCACAG
ACTGTAAAAGGTTTGTCACTTACAGGGATTCTGAGAGGATTGGTACTTTTTGAATTTAACCTGTAGGAAACTGGGTTTG
CCTTATTATCTAATATCAAAATGTGCCTTAAGTTATGACTGCTACATTACAAATTTACATGTAACTTTTTATTAAGTATG
CTCTCATCTTTAGCCAACATTTTATGTTAATAAGGCCTATTTATGATTCAGTTTAATTTGGTTAATGTCAGAAAACATTT
ATCATGGAAGCAAAAACTTCAAATATGACCAACAATAAGATATTTTTATGGGAAGTACATATTTAGTAAATGCATTTTA
ATCTAAGGATATAATCAAGATGCAGATTATTATTGGGAGCTTGTCGGCTTTTCCCACATAGTACTGGCTTTACTGCCTTT
TGGCTGAATTCTCCAAAGACAGCTGTGATATATGATAGTTCAAGGTCACTGCTTGTACACAGGGAAGTGGACTAGCTGT
GACTTTAGGCAGGTCAGTTTATAAGCATGTCCTTCATGGACATTTTCCTCCAGTGTTCGAGTGTGGTGGCTGTGAGCTTC
AAAGAAGACTTAGCTTTTCAATCAGACATGTTCTGTGATCGTTCATATAGCTCTAGAACATGGCTACAGAGCATTTAAA
ATACAGTTAAGTTGCCTTATACTTTATAATAATTTAATATCATATAATATATAATGTGAATATAAAGTATAATAATTTAA
TATAAATAAAATATAATTTATAAATATTTAAAGCTCCAGGGATCAGGGGTCCACGGTGTTTTATCCTGTCATCAAGGGG
GAAAATGTCTTAAAATTGAGATAATAAACTGCTTTTTCTTCGAGTCACGTGTACTTTACATGTGACTTACATGTAATCAT



TGCCATTATCCCTAAAGTGTTTTAGAATACTTCATTTCATACAGAGGATATGCTTTGTGACTTGGTAATCCTCTCATGAG
CATTGTTGTGACTGCCTGTGTTTCTGCTTTTGACATTTTATCCCCAGTGCAGCTGCTCGAAGGAGAATCTAAACCTTTAT
CTAAACCCCGAAAATATCGTTGAAGTTGGTTTAAAAAGCACAGAGTTCACTTTTTTTTGTCACAAGGGTTTTTATATCAA
ATTTTACAGAGCAGTAAAATATTTGTGGATAGGATTTTGAAGAATAAGAAAACAAACTAGTTGCAGTCTTAAACCTGTG
AATGTTTGATTTCTTCATGACAACATACGTTTCGTAGGTCAATTAGCTTAGAGTAAGACAGAGAAAAGGAAGGAGGGA
TGTGGACGGGAGGCAGAAAGGAGGTATAGAGAAACATGAGCAAAGTTACTTGACCTTTTCCATGCTAGGACGGAAATT
TCAAGGCAAGTTGTGTCCTTGCCTGCTCTCTGGTTTTATTTTAGATGACACGTGTGTACCTGATCATTTAAATTCCATGC
AAGTGTTTGAACTGTGTATTGATTTTTGAATTTATTTGCTTTAAAATCTCAATGAGGTTCATGAATCATTTATGCAGGCT
ATTCAATAAATATTTGTTAAGTGCTTTGTTCGTGTCAGACACCAGTGTTAGGATGGAGTTTTAAAAATGAGTGTCTGAC
GTAGAGATGTTTGTGCACCTACTAGTGAGGCTCAGAAATGATAATAATGGACGTTTTACTGAGTGTTTCCATAAGGAAG
CCTTTCAACAAAGCCCTCTGAAGAGCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCGGGTATAGGAAAGGGAGTCACT
GTCTTATGCCTAGGTAGTAAAAGTTGGATGTGGGATTTWAACAGCAATTTTTGGGGGGTTGGGGGCTGAGGGTCTGTCT
CTAGGACACATGCTCAAACCTTGTTCTTATGGAACAGCATAATATGAWCRGTTTAGCTATAGAGTGGATGCTAATAAKC
ATTGCTGGAGACTSACWSTGTGATCTGAGTTCCCAGTACGGAGAAGCTTTCGCTGGARGAAYCTGGAAAGGGTTCCTGG
GAAMGTTATCTTTTWAAGAATCTGGAAAGGGTTCCTGGGAAAGTTATCTTTTAAAGTTATTTGGAAGAAGAGGCCACC
TCAGTTGCTGGGTGGGAGGAAATAAACTTACCACAGGGAGCAGCAGCAGCAAAGAGAATGAGCAATGGTGTTTCGAA
ACCTTAATGCTTGTCTTATCATGGGGGAGGTGGGCAGCAGCTGAGGCTTGCAGAGTCCTAGCGCATGRACATCACAGGT
GGATCTGAACTGTTAGGACTTACCGCTGACAACTGATCGATGACTGAAACGCAGCATGTCCCGTTTAATTGATTTAGAA
CTTTCTTTAAAAACTAAGCCATATTGCAATCTAAGAGGCTTGAAGTACCAGGCCAGTAGTAAAAGTACCATAGACCGCC
TTCTTTAGGAACCAAGGTGTGATTGTTGGAAGACACGCAGATCTTGGCTACTGTCTGAAATGTTGGGCACTTCGAAGGG
GTGACAAGTGACGTCTGAGGCACTGTTTCAGCATTATTAAGTGGATATGCATGTGGCCTGTGAATCCTTAAGACATTCC
CAATTTCCACCCCCAAAACGGTGAGCTAGAAATAAGAATAGTTGTTGTTGGTGATTAATTGGCTAGAGAGCATGAACAT
TGAACTAGCTGCTTCATAAGGCCAACCTAGACTACATGGAGTATAGCAGTTTTAGATGACAGCTCCTCCTCATGGACAC
ATTGACTGAGATTGGATGGCAACGGCTCTCTACAGAGCATCATCACATGACAGGGTGAGTAGGACATCAGCAAAGCTT
ACAGACTATCTTTTCTAAATACTCGTCTCATAGGACTCTAAGCCTCCGGTGGAGGTGAGAGAGGGCTGCCATCCTACAA
CAATACTTCATCTAGCAAAGCACAGAGTATGGGACAAGTCACTTCCTCCTCTAGGTCATCTATGCCAGAGAGTCCAGGT
TTGGTTGTCTTCTGTATGGCAATTTCTGTGATCAGGAGGTCTCCATGGCTGCTGAGCCTGAAGAGTGTTGTTTGGTGGTC
CACAGCCCAAGGGACAAGCTGGGTGCAGAGAGTCATTGGCTGGACTGGCGCAGGACTTTATCTCCAGAATGGCCCTGT
ATGCAGCAAGCACTTGATGTTTCAACACTTGCGTTACACCAGAAGCCAACAGGCAGTTTKKMCMTRMMGSAKSSTAGG
AGCTTGGCATTTAAAGGAGAGCTAGATATGGCGTCGTTTAGACATAGTGCCTTCTGTTTCGGGGGCAGGGGGTGGGGA
GGTCCTCCTTAATGGCTGCAATTTCCAAGGAACAAAGTAAATGAGTTTAGGTAAAACATGTTACTATTACATGATCCTT
TTAACTAAAAGATGTTAGAATTGCTTTGWCMTKKKARYKMWRWGAKGTTAGAATTGCTTTGACATGGGAGTGCTGTG
AGAGCTGTCATTGTTTTTCAGCAGAATCAGGGAAGTATAACTGCAAAAATAATTACTAGAGATTTAATTGAGGTAATAG
GGCCCTGTGGTGTAGTGTGGTGGTGGTGTAGTGTGGTGGTGGTGTAGTGTGGTGGTGGTGTAGTGTGGTGGTGGTCTAG
TGTGGTAGTGGTGATGTGTGTGTACCTGTTTTGAGTGTCTCTGTTTCTTGAATGAGCATGTCAAATGAATCTTGGAAAAT
GAAGCTGTTTTCTGTGTAATACACCAGGCTATTTAAATAATCATTAGGTCTAAGAGTCTTCATTGAAGGTTCTCTATGAG
ATGCTGTTTATTCCTGTCAGGTCTCAGCATTGTCCACATTGGGCAATTAAAGGTGAAACTCCTGTAGTTGCTCCTACAGT
TTAGATGATGGCTTTTAATTCCTGTAGCTCTCATCTTTATACTGGAATGTGATGTTTTACTTGTGGAGTAAGGTCCATGA
GGTCCTGTTTCTTTTTCTGCTAATTTTAAGTGCCAAGTTTACTGATGACTTGCTGGGCCAAAGCCTCCTTGCCTGTTGTAG
GATATTTTAAGTCAATAAGACACTGCGACCACAGAAAACTTAGTTAAGGCCTTCGTTCTGGCACTAAGGTGCAGTATAT
GTATAATCAGCAAGGCCAGTGGGCAAGCCAAGAGGAAGAGAAAGGAGACTCCAGTGGAGTGACAGTCACCAAGTAGG
GGATAGTACTTGGCCATCATCTTTTTTCTCCATTTGGTTTGGATTTTAAAATTGATCTCTCTCACTCTCTCCCTCTCTCCCT
CTCTCCCTCTCTCCCTCTCTCCCTCTCTCCCTCTCCCCTGCCACCCTCACACGTATACACACACACACACACACACACAC
ACACACACACACACATTTCAAGAGGGTATGACAAGATCTGAAACATATTGTACTTTGCAGACCAGACATTCATACTATT
CTAGTCTGGCTTGAGCAAAGGAGGAAAATGGATCTGGTTCTGATTGTGGTTATGAATTTAGACCAAATGGTTTCCAGCT
TTGTATGGCTTGAATTCTCCCCCTTGCAACCTTGCCGTTCCAAGAGAGTGATTCCAAGTCAGCTAATTTGTATTGGATTC
CGATATTGCAGGAGTGAAGAGTAGGGAGAAGGGGCTTGGATACATCAGAGGGTAGACATAAAACAAAACAAAACAAA
AACACAAAAAAACGCAGTCAGACTCTAATAGTCATTGTTGCAGGAAGACTAACCTGGTTGACTGGAGACACCACAGTT
TTAAATTAGCTCTGTAAGACACACTGCATAGGGATGCATGTAGCTTTCTGTTGCTTACATAGCTTTATATTATTCACATA
ACTGACTAAAAGCAGTAAGTCATTTCGTATTCTTAATGGGAAAAATGGGAACTATTTCTTCGGCAGGGAAACTGAGGC
ACCCTGGAAGATAAGTAGCCTGCCCAAACCTGCATAGCTAGATAAGTGGTAGAGCTAAAATTCACGACTGGAAAACCA
ACTTCTGTTCTAGTTTGTGCCTTAGTCACTGTGCCCTACCAGTTCTGGCCTGTACCTTGATAACAACTGCGGTGTTGTGG
AAACTGAGAGAGAGGAAATCCCAGATGCCCACCCAGCAATGGTAGGGTGGGTCATTTTGAGAACCACGTGACTTGTGG
TTCTAGTTTTGAGTCTTAGTAATCTCTAAAGCATTGTCATCTCTGTTTGTGTGTGCCGTGTGCCATGGTCCAGTTGTGGA
GGCCAGAGGACCACGTGCAGGATCCTGACTTCTCCTGCCATGCACATGCTGGCTTTCCCCTCAGCTCATCAGGCCTGAT
GCCCAGGGCTGTTTCCCAGCTGGCTGGCTCCTGTCTCTTGATTGCATTTTTATTTTTCATTAAATCATAAACACAAA

Selection Cassette:




GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCC
CCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGT
CTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCA
TTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGC
TTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGG
CCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGA
AAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATC
TGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGG
GACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGAC
TGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGG
CCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGC
GGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGT
TACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGG
GTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAA
CTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTG
AGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGAT
CAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCC
ATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA
CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATT
ATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAA
ATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTC
GGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTC
ACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACA
ACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT
GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGC
GATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGA
ATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAA
GGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCG
GCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCC
ACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTT
CGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTT
GGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG
AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCG
TCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGA
TGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCAC
AGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGL
GGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATC
GAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC
TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTG
ACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAG
ATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAA
AACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGC
GCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA
TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA
GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACA
TCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGA
ATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGC
CGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTA
AGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATG
GGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGC
CGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGC
AGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTT
TTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGT
CTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACG
CGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTC
TCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGG




GACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCA
TGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGA
GCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGC
CGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCC
GAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGAC
ATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCG
CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAG
AATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC

Targeted Locus:

CTTCCCGTGCCATTTACTTTACTACAAACGTAGGCAGTAAAATTGCCCTTTTCGGCGTACAGTCTTACGAGTTTTAGCAC
GTGTATGGGTTTACATAACCATCGTCATGATTGCCATACATATGACTTCAGCTTCTGAGTCGGTTTTTTTTCCCCCTCAA
AGCTTTTCACATTTATACTGCAAAACACTTTTAAAAATAAGAGAAAGGGATTTAGATAAATGTGCTGAAGATGCAAATT
AATGAAACTGTCTTTTTGCACAAATCTCTGCAGTCTCCAGGCTCTGCAGCTTTTTTTCCTGGGCCATTTTGGCTGGTGTTT
CTGTGGACTATCTTTCCACAGAAAGAAACAGCCATAGACTCAGAATTGGACCGCCACAGTCATGATGCATGTTGTGGG
GAACAATCCCCGGCTTCCTTAACTTGATACTTTTATTATACTGGGTCTTCTTTTTCCCAGCCGTATCTCTCCTATCGTTTC
TCTCTCTAAAATGAAATAGTCTGTAATCACCCACACCTTTTAATTTGGGGAAAATTTGACTGAGGAAAAGCAGATAAGA
CTTTTTGAGAGAGCAATGAGAGTGCGTTCGGGACTCCAACTCTCTCCAGACTTAATGACATTGGTCCTATAAGCATTCC
AGTCGTTTCCCTAATCCATCATCCCGGCGCCTGCCAGCGCCCCCTGGGAGACAGACTTTGGGACAAACTTCTTTCCCAG
GTCAGCCCGCCCACCTCCCGCCGCGAGCGCTCCCTGCGTAAGTGACTTGTGCTGACACAACGCACCGCATCTGGTGTAG
GGAGCTTTCCGGGTGACTCACGTCTTTGCAATTTGCTTTTGTTTCTGGGGTGTTTTAGCTGCAATTTTCTTCCCTCTGGTT
TTAATTTTGAGAGGAGGGGGGAAAAAACCACCCATAATGAATCAAGAATGAGTGTCCTTTCCAGTAACCCTCCCCCACT
TTAAAGTTGACTGTCTTTACAAGTTTGATAACTACCCTAGACGTGCGGGGGCGGCACAGGTAGGAAGGCATTAACTAAC
TACCTCATAAACTGAAGTTGCCAGCCAAACCGAGCCACGAGAGAGGAGACTTTCTGAATCTCCCTCACAACCCAGGCG
TTTGCCGCGGCGGATGTAACCTGTGCAGCTCCTTCTTCTACTGCTGCTTTGCTCACGCTTAAATCCCTCTCCTCACTGCC
AGCGGTGCCAGAAGCAGCGTGAATTCCAAGAGGTCCACCAGCGGTTTTGTTTCTGTCCGAGGTAAATACGCTATGCAA
AATACGGAACCACCAAAGGATGCCGGGGAGGGGGAACAGAAGGGGAATCCCTCACCTTCTCGGGATGCGTTGCTCATT
TATCTCCGCCTRGGGGAGTCGCCCAGCCTAGGTTGCCCCTCGTATCCCTCCCTGAAGCCCCTACCTGGGGCAGCAGAGG
TGGCCAGCGCGGCGGCGATCTCTCCTRCAGCCCTGGCCCTCCCCCGCCCCCCGGCTTGGTTTTTCCCAGCCGTGGAGGTT
GGGCCAGGGGCTGGGGTTGAGAGGAGAGTCGGCGCCCGCAGCAGGAGCTGGGAAGGCGCGTGGACTCGGGTGGCCCT
CGGAGTTGGCTTTGCAGGCGCGGGGTGCGGAGGTGAGCAGTGGGGACCGAGCGGCCAGGYTTGGAGCCTGGAGGCGG
GACCAGGGTTCCTTTCTATACTAGGGCGTGAAGAGAGCCGGGGGGGGGGGGRTCCTGGCTGCCACACCGCCCACGGTC
CCACGGCCGCTTTGTTGGCGGGTTCCCTCCGTTTTTCTGGAGATGTCTGGATCCTCTCGGGATCGGGGAGCTGGGTGGLC
AGGAACTGGGGAGTCGAGAGTAGGCGACAGCTGTACGGCTCTGCTCCCCTTTTCACACTAATCCAAGGAGGTACCACA
AAAAAAAAAAAAAAAAAAAAAAAGCTCTTAAGAGTCCCGTAACCCGAAACTTCGCTCTCATCCCAAGGTGGGAGGGG
GARGARCGGCGGGGGCGGGGACCCCGGAAGGCAGGTGGTCGGCCGGGGCGGTAGGAGCTGGGATCCGGAAAARGGA
GAAGTTTGCTCGCTGGACACCGCGGGGTCTGCGTGAAGTTCTAGGCGGGAGGAGGGCAATCCGGGCAGGARCCAGGCG
GGAGGTGGCCCGGGTCCTGATGGTGTGGGCCCGGAAGAGGTAGGCTTAGCGCCTGGGAGTGGGGACCGCGTCCCACTA
GGGAGGAAGGACGCACACAGAAGCTTGGGCCGGGTTGCTAGTGTGGGGACWACTTGGTTCGTACTCKGRGAGCTGMG
SCCGTCACTCCTCCTCACGCTTCTCTCCCGCTTGTCCCAGGTCGCTCATCCGATCCTGCCCTGAGAGAGGCGCCAACAAA
GGAGTTGAGGAGGTGCCACCCACCCCAGCTGCGGCGGGAGGAGGAGCGCCAAGGCCCGTGTCCCGACCCGCCGTGCGT
ACTCACTGGAGGGAAGGGCGGGGTGCCGCTCCGGGAGGGGGACGCCCGGTGGCTCGGGGTTAGCCAAGTTCCAGCTTT
TGGCGTCCCCTCCTCTGCTCCCACGCGAGGAAAGTTTGCCGTCGACGCTTGCGGCCGGCTCGCGCCCGCCGGGCCCAGG
CGGTCGAGTCTTCGGAGCGGGCGCTGTCCCAGCCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCC
GGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACG
TTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGC
AATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGC
AAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTG
CAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGC
GGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAA
GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTT
TAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCT
TGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT
GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCC
TGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGA
GGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCC
ATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCT
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
CGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGLCGGLGG
GCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCA
CGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGAT
TACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGC
AGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTG
GGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTG
AATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACC
AGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGAC
GACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAA
AATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAA
CTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACAT
GACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCT
GTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCC
ACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGT
CGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCC
AATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT
GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTG
TCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCG
TTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGG
ATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGAT
CCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTC
GATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCC
GACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGAT
TCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCT
TGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCC
TTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGAT
CCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCATCAAGGAGGAC
TCTGCATGAGGTGTAGACTTAAGGGTTTTTTTTTTCCCCTTTACTAGGCTTGCTCCACTTCCACACTTCACCGTAGACACT
ATTGACTTTGATCCTTGTTATGTAAAATCCCGGTGTGTTCTGTTAATGTAAGGACATGAACAACTGCACATGTTTATTTT
CCCTATTCCTTTCGGTACTCCTCGATGCCTGCGGAGGGATTGTTTTTTTTTTCTCTCTCTCTCAAGTCGCAGCATGGACTT
GGATTAGTTCAGTTCAAGGTGTAGCACAGATAACATTCAACGGAAGCTGCCTCAGTTTTTTTTTTTTTTTTTGAGAAAAG
TACTTTATTCATAAATATGAGTTTCATCCTCACCTACCTAAATGATGGAGGAAATATTGCATCCCCAAACTGCCTGCAG
ACCGTAGCAAGCTCTTACATAGAACTTTGTAGTGCATAAGAGCACCTGCATCCAAGAGCATGCGTACATTTTACTGTTC




TGCATATTAAAAAGAAAAAGTTGCAACTTCAGATAACTTCTTTGACAAAACTAAATTACTTTTTGGATTGCAGTTTATA
GGAAACTGACCTGAGAWTTTTCGGTGWTTTTTTTTTTTTTTTTTTGTTTGTTKTGGTTTTTTGTTTTGTTTTGTTTTTTAAA
TAAACTGCATTGAGATCCAACMAACTGGATTGTTATAAAAAAAATCAATAAAAGAATCTTAAAAGAAGCATGTTGTGT
TTAACTTTGGTATTTTGAAAGGAGGATTAAGGGCAATGGTATTGAATAGTCTGGATTCAAATAATACTGRAGTTATTAG
TTAGCAGAGCTGAGAATCAGCCTGGAGCAGTGCCTTCATATAAATAGACTRGAGAGAATTCTGAAATGATGGATTCTTT
TAGGGCTTAAGTGGAATTAAGGTTATTTATAGGGTCATAGTATTAGAGGTCCCCAAGTTARCGGTGTTCATTATGTGTT
ATTTAAAAGAGCATTGGGAGGTTGGTAATAGTGAAGAGTCCTTTATGGTAAACATGTCACAGCTGCCACTTTGTCTAGA
CTAATTTAGTTGCTGAGACAGAATCATTAGCCAAACTGAATGAAGTTGCTCCATGGAATTTGAGAGCCAAGTGTGAGTC
ATGTGGTGGCAATAAATGTGTGAAAATAAAGTATCTTAAAATATTTTGAAGTRAAAAAAATCTTAAAASACAAATTAA
GAACAGTATTTTCAGAGATCATAAATTGTAGTTCAGAGAGCCTCGAGAATCTGCTTTTAAATTTTCAAAGTGGAACATT
GTGTTTCTTGGAGTTATTATGATTGTGTTTAAGGAAATAACCAAAGATACATCCTTGTATCTAGAGACAAATATTATAA
GTAGTTATTAGATTCTTATGTTCAGTATTTAAGAATTTGRGGGCTTTTTAAAGAAGGSCCCTCAGCTCTGAGCACCATGT
AAGTAAATGTATATACCTCCATAAGGAATAAATCATACTTAGGTATAAATTAAAGCAAYTTCTCATTAACATTCTTGTC
ATCMGATACTCTTGTCTCGTCTCTATCCCGCCACCCCTCTGCCATCATGTGCCACTTACAGTGAACAGGAAGTGTCGTTA
ACCTGTCTCCAGGCCATCGATTGAAGGAACTGAGGTTCARCTTTTACTTCAGATAGGAGGTCACTTGCGTCAATAAATG
TTAAGACCCGTTTTCATGCTAAGTGATTCATGTCTACATTTGCTTTACATGTGAAATAAAACTTACGATTTGCTGTTTTTA
TAAATAAAGTGGCTCAGGTTATGAAGCTCTTTGCAGATGACTGGAATGAGAAATTTTCAAACATACGGATCTATTCGTT
ATTTAGAATTGGTGTATATGGTCTAGTAAGAATAGTGGGGCTTTAAGATCTTAAAGTCTATATGCATTACTTKGTGAAA
TAGTATTCACTATTATGGGTAGTATTTCTTRATTCTATAATTACCTGAGAWAAAGGCCAAATATTAGATACTCAGGKGT
TTCATTGRACATTCTGAATATTTATGAGGAGTTCATAAACTGGCTGCCATTATTTTCAAATAATGAAGGTACAGGTCTGC
CAAAATAGTAAAAACATTTAATATATAAKAGAAATATGCTATTGATGACTGGTTGTCAGATGCATAGATATTAGACAGT
ATCGATGAGCCTGTATTTGAAGATTACTTCTTTGTCACCTGATAATCGAACAGTTAAAATTGGAGCACTCTTGAAGATTC
AGGAACTTTGGAGGTTCATTGGTTTTTATTATGCTTATTKGTTKGTTKGTTTTTCTACCAGCTCCCAAACCAGTGACGAT
TATGAGGGAACAGAGATGGCTTCCTGCAGGCCAGGAGATGGCAGATTTAAGGTTGTCGGTCGCCCCCCACCCCACTGT
CCTGCTCTTCTGCATGGACCGGCTGAAGTGYGGGGAGCTTTAGTTKGTATTGTCACAGTACGTGCTGTCTAGCTCAGCA
CRAGTGTTCTAAGTTCTTGGARGGCAGGTGCTGTGTAAGTACACTAAGGATGTGGGAGTGATGTKWCWACSCAAAATA
TAAACAACAGTGACTCCMTTTACAATAAACAATTAGACTTGCTACACATACTATTCTTTATCATTAGAGCTTGTTCTTAG
AAACCTAGGGAGTTCCATTTTAAAGGTWAATTTTGGTTGCTTTTATACTTTATTGCAGAGGTTAARTATYCAGGAGACA
TCCTGGGATTGGATTTCATTTAAGGAAAGTTAGAGAAATACATTTTAATCTCCTAATTTAAAAAGCTATTCAAATATCTA
ATACATTTCTAGGCAGGAAAGATTTTAGGACAGTGCAGYTGKTTGSCCCCACATCCAGTGAMACTCACTCTYCAGCAW
TAGTTCTTGKCACTACTTCAGCTGCCYTAAGTGCAATGCATCGGCCACCTATCAGGTTTCTCCTAGAAAACACTGAAAC
ATTTGATGGGTTCATTTCTGTTTTAAGGAAGAAAAGGTGAATGGGAAGGCTGGGTTGAAACACATGAGTGATTCAGTTA
TTAAGTTCTCATGACACATGATTGGCAATGAATGTGACTTAATGCTCGTTGCAGCTATTTAACTGAAAGTCCCTTACTCC
TGTTCCATCTTCTAAATGTGGCGGTGACACCAGGCACCCAACCCCTGACTTTCTCCCTTAGGCATTGTCTCTGTTCTGCA
ACCTTGGGCCTGGCGTTCTAAAGCTGCGCTTGCTTAGTTGAAGATCTTAGAAGCAGTGCTGTTCACCCTGCACATCATG
CCTGCTTTCCATCTTGACTTCTTCAAAGATTTCAGTAACAGAGACCAGGAGGATCTGCAAGGCTTTCTGCCCGCCCAGA
AATCCCTTCAGCCTTCAGTGCAGCATCAGGAAGACGGACTTTCTTAGATCAGGTTGGGGAGAAAAGGGAGGAAGTTCT
GTTTGTGGGTAACACATGAAGCCTCTTCAGAAGTTCCTTTTGGAAGGTTTCAGCAGGGCTTGTGTTAGAAACCGGTAGT
ATAAGAAATCCCGTGCCGTCCAGTGCTCCTGTCCCCTTTCAGATGGGGAAAACAACTCCGTGAAAAATGGCTCCTTGAA
GGCTTTGTACCTTTTCATTCTTCTTGAAGACTAGATTCAAAAAAGGCAGGCTCTTCAAATTTTGTGTTTTGTCTTAGAAC
ATTTTAGAGGCTTGGTCATTGTCATGGGTTAAAAAAAAAAACAAAACAAAACCTAGATTTAAAACTGCTTAAGATACG
GTTTATAAATTCACAGGTGCATGAATTCTTAGTGTGTCACACTCAAAAGGGCTGTCATGTCAGGCAAGTGACATTTTTCT
ACAGATGAAAAAATGTTGATTGCGACTTTAAGGCCAGCCATTCTAGGCCCTGCAATTCAAAGCTACCATCTCTCATCCT
GATTGAGAGGTAGCAGTCTTGCTAATTGCCTACCTTGGAAATTCCGTGTCTAATTTTTAAAAGGACAGTTTCTTTGGTGT
GTGTTCTTAGGTTCTTTGAGTTGAGTGTTTCAAACTCCTTCAGATTTCACTGCGAGATTAGTACCATTCGAGAACAGTAA
CAAGTACTACAGGTCCTGGAGGTCCATGCTTCCGAATGCCGTGCCTCAGGCCCCTAAACATAGACCAATGTGTTTGAAA
TGTTTTGCTGATGGTTGTACTACAACATGTCTCTATATCTATAGCATGTTAGGAAATAGTTTTATAATTAAATTATTTAT
AAATTATACAAAATAATGCATTTTATCACAGCATTTTAATATATACCTCTTCATTCCCATGCTAGGAAATAGTTTGGAAA
TTCCCTGGTGATACTTGGATTGGAAGGATAGAAACTCTGGAATGCTGGGTAATGTGTATAATTCTATCTTGAAGAGGAA
TTACTTTAGCTGGTGAGGAACGAAACAAATTAGGCCAAGTTCATGGCCACACAGTTGGTCACCTGGTCAAACAGTAAG
CTTTGCATGATCGTGGTCTGCTGGTCTACCTGTGCTTATACCAGGGGCTGGAGCCAAACAGGGGAGCTTCGGCAATGCA
AAGCATTGTCACTTTAATAAATCCATGTGCTGGCAGGCTGGGGCCAGCACTGTTGCTGCTGCTGCTGCACGGGCTCGCT
GTCTGTGCATGCAGCCCCCACCGACAAGAACCCCACTTGTCTCCCATTGCGGGTCGCATGCCACAGACTGTAAAAGGTT
TGTCACTTACAGGGATTCTGAGAGGATTGGTACTTTTTGAATTTAACCTGTAGGAAACTGGGTTTGCCTTATTATCTAAT
ATCAAAATGTGCCTTAAGTTATGACTGCTACATTACAAATTTACATGTAACTTTTTATTAAGTATGCTCTCATCTTTAGC
CAACATTTTATGTTAATAAGGCCTATTTATGATTCAGTTTAATTTGGTTAATGTCAGAAAACATTTATCATGGAAGCAAA
AACTTCAAATATGACCAACAATAAGATATTTTTATGGGAAGTACATATTTAGTAAATGCATTTTAATCTAAGGATATAA
TCAAGATGCAGATTATTATTGGGAGCTTGTCGGCTTTTCCCACATAGTACTGGCTTTACTGCCTTTTGGCTGAATTCTCC
AAAGACAGCTGTGATATATGATAGTTCAAGGTCACTGCTTGTACACAGGGAAGTGGACTAGCTGTGACTTTAGGCAGG




TCAGTTTATAAGCATGTCCTTCATGGACATTTTCCTCCAGTGTTCGAGTGTGGTGGCTGTGAGCTTCAAAGAAGACTTAG
CTTTTCAATCAGACATGTTCTGTGATCGTTCATATAGCTCTAGAACATGGCTACAGAGCATTTAAAATACAGTTAAGTTG
CCTTATACTTTATAATAATTTAATATCATATAATATATAATGTGAATATAAAGTATAATAATTTAATATAAATAAAATAT
AATTTATAAATATTTAAAGCTCCAGGGATCAGGGGTCCACGGTGTTTTATCCTGTCATCAAGGGGGAAAATGTCTTAAA
ATTGAGATAATAAACTGCTTTTTCTTCGAGTCACGTGTACTTTACATGTGACTTACATGTAATCATTGCCATTATCCCTA
AAGTGTTTTAGAATACTTCATTTCATACAGAGGATATGCTTTGTGACTTGGTAATCCTCTCATGAGCATTGTTGTGACTG
CCTGTGTTTCTGCTTTTGACATTTTATCCCCAGTGCAGCTGCTCGAAGGAGAATCTAAACCTTTATCTAAACCCCGAAAA
TATCGTTGAAGTTGGTTTAAAAAGCACAGAGTTCACTTTTTTTTGTCACAAGGGTTTTTATATCAAATTTTACAGAGCAG
TAAAATATTTGTGGATAGGATTTTGAAGAATAAGAAAACAAACTAGTTGCAGTCTTAAACCTGTGAATGTTTGATTTCT
TCATGACAACATACGTTTCGTAGGTCAATTAGCTTAGAGTAAGACAGAGAAAAGGAAGGAGGGATGTGGACGGGAGG
CAGAAAGGAGGTATAGAGAAACATGAGCAAAGTTACTTGACCTTTTCCATGCTAGGACGGAAATTTCAAGGCAAGTTG
TGTCCTTGCCTGCTCTCTGGTTTTATTTTAGATGACACGTGTGTACCTGATCATTTAAATTCCATGCAAGTGTTTGAACTG
TGTATTGATTTTTGAATTTATTTGCTTTAAAATCTCAATGAGGTTCATGAATCATTTATGCAGGCTATTCAATAAATATTT
GTTAAGTGCTTTGTTCGTGTCAGACACCAGTGTTAGGATGGAGTTTTAAAAATGAGTGTCTGACGTAGAGATGTTTGTG
CACCTACTAGTGAGGCTCAGAAATGATAATAATGGACGTTTTACTGAGTGTTTCCATAAGGAAGCCTTTCAACAAAGCC
CTCTGAAGAGCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCGGGTATAGGAAAGGGAGTCACTGTCTTATGCCTAGGT
AGTAAAAGTTGGATGTGGGATTTWAACAGCAATTTTTGGGGGGTTGGGGGCTGAGGGTCTGTCTCTAGGACACATGCT
CAAACCTTGTTCTTATGGAACAGCATAATATGAWCRGTTTAGCTATAGAGTGGATGCTAATAAKCATTGCTGGAGACTC
ACACTGTGATCTGAGTTCCCAGTACGGAGAAGCTTTCGCTGGAAGAACCTGGAAAGGGTTCCTGGGAACGTTATCTTTT
TAAGAATCTGGAAAGGGTTCCTGGGAAAGTTATCTTTTAAAGTTATTTGGAAGAAGAGGCCACCTCAGTTGCTGGGTGG
GAGGAAATAAACTTACCACAGGGAGCAGCAGCAGCAAAGAGAATGAGCAATGGTGTTTCGAAACCTTAATGCTTGTCT
TATCATGGGGGAGGTGGGCAGCAGCTGAGGCTTGCAGAGTCCTAGCGCATGAACATCACAGGTGGATCTGAACTGTTA
GGACTTACCGCTGACAACTGATCGATGACTGAAACGCAGCATGTCCCGTTTAATTGATTTAGAACTTTCTTTAAAAACT
AAGCCATATTGCAATCTAAGAGGCTTGAAGTACCAGGCCAGTAGTAAAAGTACCATAGACCGCCTTCTTTAGGAACCA
AGGTGTGATTGTTGGAAGACAC
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