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

mmrrc@ucdavis.edu
530-754-MMRRC

B6;129S5-ClgtnfétmlLex/Mmucd

Protocol Name:

MMRRC: 031616-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. UNQ581-19 CCACATTTTGGATTCCAGGG Estimated Running:Time: 90 min.
2. Neo3A GCAGCGCATCGCCTTCTATC Primer Combination | Band (bp) Genotype
3. UNQ581-18 GATGTCCTCTGATGATACGG 1&2 262 mutant
1&3 351 wildtype

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

Genentech ID: UNQ581 Date of Submission: 4-19-04
Lexicon Contract Name: | DNA091 Mutation Type: X Standard Knock out
LexVision Name: SEC434N1 O Conditional
. ENSMUST00000023075, . .
Reference accessions: NM_028331 Is this gene X-linked? No
Required Materials: X pKOS clone DNA(s) _ pKOS76
X Target Vector DNA _ PKOS76TV
X Targeted ES Cell DNA __1F5
X Genomic Map
Southern Blot Analysis:
External/Internal Probe Strategies
5’ External 3’ External
Name of Probe: 16+17 11+12
Restriction Enzyme for Genomic Digest: Spel BamHI
Predicted Wild-type Band (kb): 15.4 kb 6.4 kb
Predicted Mutant Band (kb): 119kb 4.3 kb
Probe Size: 395 bps 504 bps




PCR Strategies:

For standard knockouts, give wildtype and mutant-specific strategies

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

Wild type-specific (absent in targeted allele)

Mutation-specific product (absent in wt)

5’ Primer Name: 18 5’ Primer Name: Neo3A
3’ Primer Name: 19 3’ Primer Name: 19
Predicted Wild-type Band (bp): 351 bps Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 263 bps

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

16 5 -TGGGATCAGGAAGTGAGCAG
17 5 - CCTCATGCTGTCTAGAAAGG
11 5 -GTGCTCTCTCTAAAGTGTTCC
12 5 -GGAGTCTTCTAACATCAGGG

PCR Genotyping

18 5’ - GATGTCCTCTGATGATACGG
19 5’ - CCACATTTTGGATTCCAGGG
Neo3A 5 - GCAGCGCATCGCCTTCTATC




Genomic Sequence Deleted:

GGATAGCCAGCCTGGGGTTCCTCTGGGCAGTATTCCTGCTTCCTCTTGTGTTTGGGGTCCCCACAGAGGAGACTACCTTT
GGAGAATCTGTGGCCTCCCATCTCCCCAAAGGCTGTCGACGATGCTGTGACCCCGAGGACCTGATGTCCTCTGATGATA
CGGTCCAGGCCCCTGTTTCCCCTTATGTCCTGCCTGAAGTCAGGCCGTACATCAACATTACTATCCTAAAGGGTGAGTTA
CCACACTGGGCAGGGTGTGGGCCAAATTGGGAGGGAAGAAAGGACGAAGGGAGGGAGGGAGCAAGGGAGGGAGAGG
GGGGAGGGAGGGACAGAAGAAAACAGGGCAGGTCTTGCCTAGGCCCTGTCTGCCTTCCATCTGCATGTACACAGGACC
TAG

Genomic Locus: (the deleted sequence represents nt13656 to 14051 in the sequence below)

AAAATGGCTGCTCCTGCTGCATCCTCCTGCTGCATCCAGTGTTCAGCTGCAGGGCCCTGCATGCAGCCCTGCACCTGGG
AGATGTGGCTTCAGATGCAGATTTCTCATCACCAGTCTGTCCCGGAGGAGGAGGAGTGGTCCAGGCACCCACTCACATT
CACACTCACCCCTTCAGGTAGGGCTGTAGGTAGGGGACCCCATGGGATGGCCAGAGTTTGGGAGATGTCAAGGGCTCT
GACTCCCAGGAGAGGAGATGCCAACAACTCACTGCCATTCTGTTTGGAATTGGAAGTCTGAGGGAAGTTCTGGGCTCTG
CTAGAAAAGACACAACTATATCAACTTTTCCCTGGAGTTTGGGTGTGTGTGTGTTGAGGGTCTCACCCGAGAACTAAGA
ATAGCACCCCTCACCTTCCTGGGCTGTGCAGAGAACACAAGATGCTCATCGGGCTCTGAGTTGGCACATAGTAGGTCTC
TAAGTTCAAAGTGGCAGTGGTGTCCAGTGTAGCACAGAGAAAGCATCTCTGTCACAACTAAACTCTGTTCTTCCTTCTG
TAGGTTAGGGCTGGTTGGCTGCTGACTGATCCTCATCTCAGCCATGGCCACTGTTACCTATCCTTCATCTGAGCCTACGA
CCTTGGACCCTGGGAACGCATCCTCGACCTGGCCCCTGGATACCACCCTGGGGAACACATCCGCTGGCGCTAGCCTGAC
AGGCCTGGCTGTCAGTGGCATCTTGATCTCTCTGGTGTACCTGGTGGTGTGCGTGGTGGGTTTGCTGGGCAACTCGCTG
GTGATCTACGTGGTCCTGCGGCACACGTCCAGCCCATCAGTGACCAGTGTCTATATCCTCAACCTGGCTCTGGCTGATG
AGCTCTTCATGCTAGGGCTACCCTTCCTGGCTGCTCAGAACGCCCTGTCCTACTGGCCCTTCGGATCTCTCATGTGCCGT
CTGGTCATGGCCGTGGATGGCATCAACCAGTTCACCAGCATCTTCTGCCTCACCGTCATGAGTGTGGACCGCTATCTGG
CTGTGGTGCACCCCACACGCTCAGCCCGCTGGCGCACGGCACCAGTGGCTCGCACGGTCAGTGCAGCTGTCTGGGTGG
CCTCGGCTGTGGTGGTGCTGCCTGTGGTTGTGTTCTCAGGAGTGCCCCGGGGCATGAGCACGTGCCACATGCAGTGGCC
AGAGCCAGCGGCTGCCTGGCGAACAGCCTTCATCATCTACACGGCCGCACTGGGCTTCTTTGGGCCCCTGCTGGTCATC
TGCTTGTGCTACTTGCTCATTGTGGTAAAGGTGCGGTCGACCACCCGGCGGGTGCGGGCGCCCTCGTGTCAGTGGGTAC
AGGCACCCGCATGCCAGCGGCGACGCCGCTCTGAGCGCAGGGTCACACGCATGGTGGTGGCCGTGGTGGCACTCTTCG
TCCTCTGCTGGATGCCTTTCTATCTGCTCAACATCGTCAATGTGGTGTGCCCGCTGCCGGAGGAGCCCGCCTTCTTCGGC
CTCTACTTCCTGGTGGTGGCGCTGCCCTACGCCAACAGCTGCGCAAACCCCATCCTCTACGGCTTCCTCTCCTACCGCTT
CAAGCAGGGCTTTCGCAGGATCCTGCTAAGACCATCACGTCGCATTCGGAGCCAGGAGCCAGGGTCGGGACCTCCAGA
GAAGACTGAAGAGGAGGAGGATGAAGAAGAAGAAGAGAGAAGGGAAGAGGAGGAGCGGAGGATGCAGAGAGGGCA
GGAGATGAACGGGAGGCTCAGTCAGATCGCACAGGCTGGCACTAGTGGACAACAGCCACGGCCCTGCACAGGGACTG
CTAAGGAGCAGCAGCTTCTGCCCCAGGAGGCCACAGCTGGGGACAAGGCCAGCACACTGAGCCATCTGTAAGGACCTT
CAAAGAACCAGCGTGGTTCAGAAAAGAGCAGAAGCTGGGCTTGACCTCGGGGCTCGAACACCCACATGCAGTGATCTG
AGCAGCAGCGAGAATGACCTTATGTACATGGCTGTCCTGGTCCTCTCTGGACCGCTGTGGTACCAGGGTCCAGTGATGG
AATGTTTATAGGCTTGAACTCTGTGCCACTGTGCCAGGACTTGCTGTGTGTCCTTTGGCCGGTCATTTACCCTTTCTGGG
CCTTGTTTTCTTCTTTTGACTCAGGGATGGGTAAACTGAGCCTGGATGGGCCCTGTCAGAAGAGGGGTCTGGAATCCTT
ACCAGGATCACTCTCCTTTCAGATCAGGGCCCAAGTTAAGAGAATTTGGGCCATCTGGCCAAGAAACAAGATATCTTGG
TGATCAGTCTGTGTCTTGGCCCTCAAGGAGATATACCAGGACTTGGGAAATCAGAGATGCGGGTGAGCCAGGGGCTTA
CTTGGCTGAAACCTAAAGGAAGTGTTAGTTGGCGCTGTGGGATGCCACAGCTTAGGACCCAGGTGAGCCCTCCCCATGC
TGCTGTGTGGTCTCGGCCAATCTGTTCATGCCCAGGCCTCCTACCTCTTCTGCAGGACAGTCCAGTGTCCTACAGACCCT
CACCCCAGCCTCTGAGCACTGGGCCTTCTATGCTCCTGGACATGAGGGGAAGAATTTTCCAGAAGGCAAATGAAACCA
AGTTTCAGGGGTTCTTACTGCTTGGGCCCCTCTGGGGCCTACAGCTGACTCGTCTTCTAATTTTGTATTCCTTCTCTGGTG
GTGGTGATGGGGTTGAGGGGACTGCACACCACACAGGCTCAGGCCACCGGAGATCTGACTCACCCTATTAAGGCTATT
CAGGTCAGCTACCTGGTCCCCAGGGCAGACACCATGCAGCAGCCTGAGGCAAGAAGAGGGAGAAAGAAGGAGAGGGA
GATGAGGTAGTAGGAAGAGGGTGGGGGATGGGAGAGGAGGGAGGAGAGAACAGAACTTGGTGGTGATCCTGAGCCA
ACCTCCTGCTCCCCTTAGGCTAAGCTCAGTTGCAGTGTTGATGGCTTCAGGCAGAATCTGAAGAAGACACGTGGCCAGG
ATCCCCTGGAGGGTGCATGGGGCTGGTGAGAGGGGCACAGGCCATGATAGAGTCCTGGGAATGGGCTTGGCTCCTCAA
GACACTTGGGAGGGATGATAAGCCCTTTGGGTGGGTCAGACCTCCCATCCTCTGTATTCCCAAGGCTCCAGCTGATGTG
AAGACTAAAGGGCTGTTGTCAGGGAGTAGCCACTGTTCCAGCTGGTTCAGGACTTCATCCTCCCCTTCCCAGAGATGGT
CCTTCTGGGTCCAGCAAGGCTGGCCCTGGAGAGGTTGGAGCTTCTGCCCAAACCCCCGCCCTACCCTGCAGAGAGGCA
GGGCTCTCAGGGAACCCACAAATCCAGACATTGAGAAAGCTGGATCTTCTAGTCACCTCAAGCCACTTGGCCACACCCT
CTGTCTCTGCACCTCAGTATCCTCATCATAACGAGAATGGGGTTCCTCAGTTCGCCAGTCTGCTGGAATTTGGGAGGGA
ATTGAGTCTTGCTGGGGAAGCTACTGCTGGCCACAACAGGGCTGCCTCGGGATACAAAGTGGCAAGGATACATAGTGG
CAAGGATACAAAGTGGCAAGGTTACAAAGTGGCTAGGACACAACATAGCAAGAGTACAAAGTAGCAAGGTTGCAAAT
GTGGCAAGGATACAAAGTAGCAAGGTTACAAAGTAGCAAGGATGCAAAGTAGCAAGGATGCAAAGTGGCAAGGATGC
ATCATGTCAAGGATACAAAGTGGCAAGGGTAGCAAGGATAGAAAGTAGCAAGGATGCAAGGTGGCAAGGATGCAAAG




TGGCAAGGATACAAAGAGGAGGTGACCCTACCTCAGGTTCAGCCCATACCCTGCCCCTTCAGTGGGTGGTTTCTGTGTC
AGCTACTGGAGGTGAAGGTATTCATGAAAAATGGGGGCCAAGAGGTCCGAAGCCAAGGGCCAGGGAGAATGCAAAGC
ACCCCAGAAGGAGGAAGTTTGCAAACGTAGGCATGTGTGGGGCCTGAGGCCAGTCCAGGGCTTCCTCTGAGAAGGAAT
GGGATCAGGAAGTGAGCAGGCCAGCCTTCCTGGATGGGGCAGGTAAGGGAGGAGGATGGTCAGTTGAGAAATTCTTCG
CTGCTTCTGACCCAAGCTCCTATCAATAAAGACAGTGACTAAGACCTTTTTCTCTGGGTTTCCAATGGCTGCGCAGGCA
GTTGGGTGGCTTCTTTCTCTATAAGGCTTCCCAGTCCTTCAAGGGTTACACAGATGAGCTTGAAAGTCTGAGCCTACACC
CTTGAAGATTTGCAACCCCCCCAAAAGATACCTCTTCTTACTATCATGTAAACAGCAAGTCTCAAAGCAGGAAGATAAG
TGAGTACAGCTAAGCCACCAAAGACAAGGCCATGGAGGTGATGACTGGTGAACCTCTGCCTTTCTAGACAGCATGAGG
TGTGGCAGTGTGACGGACAATAGAGTCTGGTCAATGGCTGTGTGGTGGGAGGGGCAGGGTCATGGATGGACAATATAAT
CTGGCCAATGGTGTAGTGGGAGGGGCAAAGTGGTGGGGGAAGGGCCAGAGAGTAGCAGTAGGATGAGTGTGCCTATG
TGGCCTGTGGCTACTGTATCTAGGTACAGTCGTACAGGTGTGTGTATGTGTGTGTGTGTGTATACGTGTAACTTTGTTCA
GTGCATGTTGTGTAGAAGTTGCTCATGCCATAAACATGTGTCCAATGTGTTCTATGAGGCAGGTGCCTGCAGCCACTGC
CTGTGCTACCTGGCAGTGTCCAACATGGGCCGGGTTTCTCTTCTGCTCCCATGGTTCTGAACTTACCAACACTGGGAGCC
ACTGCTGGGCCACTCTGCAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCCACATGTATCTGAAAACCTTGA
CCTTTGCAGGGCAGGGATGATACAGCTGTGTCTCCAGGGCCCCGGCAGCACAGCTCTGGACCTTCCTGTGAGTCTCTGG
GATGAATACGTGAAAGAGTTAGGCCCTTGGGGTCAGACTTATGCTGTGAGGAGCCTGCAGTAGAGCAGGGATTGGAAA
TAAGTCAGGGTGTGCTGGGCAGGAAGGGGAAACTGGAGGAGCTGGTTTTGGGTTTGGCAATTAGAATCTGTGATTTAG
TCCTGAGCAGAGACAGAAAGGCAGTGACAGCCAAGCCTGCCTCAGTCCTCTTCAGCTATGGAAGCTGCTGACTTACCTT
GATCTTGTCGCTCAGGGGCGGTTGCCAGGCAACGGCCCATGGCCACAAGCTTGTGGCTCAGGACTTTGTGCATTGGTAA
CAGTATGATGGGAGAAGAGCTCGGAGCCTCCAGGGTCTGAGGCTGGGGAGGACAAGGCTAAGGGTCGTTGGGATCCTC
TTTATCTGAAGATGATGTGGGCCACTGTTCCAGAGGGAGCTGACAGCTGGGCTCCATGGAACCCCATGTAGAAAAGTT
GTAGATCCCATCTTGAGTAGTAGACCCCAGGCTGTCCTGGAGATGAGCAAGGGGTGGTCTCAACAGAGTCTCAGGGGA
CTGCCTGTCACTGACAACCCTCAGGCCCTTGGGGAGTTCACTGTAAAGCTGTGGGAGGACACATCTCTGAAAGTCATGA
GAGGGGTTGGAGAGATGGCTCAGAGGCTAGAAGCGTACTTGCTTCTTTTGCAGAGGATTGGAGCATGTGACCTGGCAA
TTTACATCACCTGTGAGCAGTCCCAGGGATGGATCCCCTCTTCTGGCCTCCAAGGGTCCTGGGAGGGAACTGACTGCGA
GTTGCCCTAAGACCTCCACATGTCAGCCATAGTGTACACACACGCACACACACACACACACACACACACACACACACA
CACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAATAAAAAT
AAATCTTAAATATATATACATAAAATGAGACCCAAAGTTAGGTGTCTCAGGCCTTAGACTCCATTTTACTGTGAATCTG
CTGTGTGACATTTTTTACTTCTCTGGGCATAGTTCACTTAGCTAGCAGAGACTTTTCTGAGGCCTAGCTGTGTGATAGCA
CCCTCCCTCATACTGGGTTGTCCTAGAGACAAAGTGATTGGGTAGGTCAGGGCATGGCTCCTGCATCTGGACGTTCCCA
GGTCAGCCCCTTGTGCATTGCTCCTTTTTGGACACAGTGCGAAAGGTGAGTATATACCTGTACTGGGAGAACGTAGTGG
GTGTGCACAGAGGCAGGTGCTGGTGCCTGAGTGTGCCAGGGTTGGTGTGTGCTGACACTCTACAGTTAAGACACTGCA
GCCAGGAAGGTCATGGGAGGCTAAAGTCCCATGCTGAGGCACAGGCTGTAAAGTCACGGTGCCCTGGAGAGTTAGCGC
CTGTGAGGGGCTGGATTGCGTTCCCCCCAGTTCCTGTATTGAAATCTTAACCTGTTTCTCTTTCTTTTGGAAACAAGGTC
ATTGCAGATATAAGTAGGGAAGGAAGTCCACATTCATATAGGGTAGACTCACTACAGTGTGTGTCCCCAGGAAAAGAG
ATTTGGACAGATACAAACAAGAGCAACATAGAGGTAAGGACAAGGTGGTGGGGTGGCACACACCTGTGATTCCAGGA
CTACCTGTACTCAAGGCCAGTTTGTACTATGTAGTGAGACCCTGCCTTAAAAACCCAGTATTCCCCTCCCCCCAACAAA
GACCAAGCTGATGATTCTTCCTCCAAGCCCAGGGATGCTGAGGGTGCTGGTAACCTTCCAAATGACAGAGGGAGCCTT
AAAACAGACCCATGGTGCTCAGAAAAGCTACAAGGGAGATGCCTTGCTCCTGGAGTTTGGACTCCAGCATGGTCACAA
TAAATTCACGTGCGTGCTTGGGTGTGTGTCTGTGTGTAGTGGGTATTTGTGTATCAGTGTGTGTGTCAGTGTGTGTGGTA
TGTGTGTGTCAATGTGTGTATGTCTATGTCTCTCTGTGTGGTATGTGTGTCTGTATGTGTGGCTTGTGTCCATCCATGTGT
GTATCAGTGTGTGTGTGTCAGTGTGTGTGGTGTGTGTGTGCATGTGTGTGTGTATGTGTGTGCTAAGGCATGCATATATG
CAGGCCTGTGTTGGGTGTCTTCCCCAATCTCTCTCAGTTTATCTTTCAGACAGGATCTCTCACTAAGCCCAATGCCAGAC
TAGAGATACAGGTGACCATGAGCTGCTTTTTAATGTAGGCTACTGGGCATCCGAACTCAGGGCCTCACTCTTGCAAGGC
AAGCAGGCACTTTCCCAACTAAGTCATCTCTCCAGCCCTTGTTTTCTCTTTCATGGCAGAGTCTTACTCTGTAGACTGGC
CTCCCAAGTGCCACTCCCCCACCCCCAACCCCCCACCCCCGGCATGAACCACTGCTCCTGGCGACACAATAATCTTTGT
TTCTGAAGCTCTGGCTGTGTCTCTCACTAAGACCACTGCCTACATGCCATAGGGTGTTAGTGGCTCCTCCGGCTCGGTTC
CCGAGATCTGACCGACCAACCTGCTCATCCGTCATGCAACACATGGTGAATGGGTGCCATTAGCTGCCAAAGGCTGAA
CCCAGAGGCCAGATGGCTTCTCTAGGAGCCAAGGAAGGGACGGCAGAATGTCACTCTGTAGACACTATAGACTCAGAC
TCCTTATGGTTTAGTCCCAACCCATCCGTTTACTAACCTCCTGACTTTGAGTCCATAGATCAACCTCTCCCTGCCTTGGCT
TCTTCCTCACTGGGTCAAGGAAGTGCTCAGGTTGTAAGTGAGCCAACGTTTGCTGCCCACAGGTGCTGCTTAAGCATTT
TTAGAAGTGTCTACAGGACAGACGTGTAAGACCTCCTGGGGTAATCTGGGCTGTTACAGTCGTTGCCCAATATCAGGAC
CAGAAAGACAACTAAGAACAAGAAAGATGACTAAGAACATTATTTTCCCAGCTCTGGTTTAGGGCCATCCTCCTGCCTC
AGCCTCCTCCTAGGTGGATAGGGTGATGCTGGGGGGTTGGGTGCTCTGAGATTACCAGTGTCAGCTCCTTCAATGCCCN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNAGACAGCTTCCCATTGTCACTCATTCCAAGGAGTGCCCAGCCACACATCATG
CCCCCATAGGGACCCAGAGACCTGGGATCCCGGCCACATCCTTTGTTACCATCCTGTTTCAGGTGAGGAGACTAAGACC
TGGGGTGGAAGCAGGAGGCTTCAAAGCTTTACAGAGAAGGGACAGAATGTCCTCTTTCAGTCGGACTTTCTGCTTTAAT
GATCAGGAAATGTGTCAATATTTGCTCATGGGAACTGCCGCTCCGCCGCCCTCGGTCAACACTTGCAGAGCCTGCTTGG




TTTCTCCATCTGTGAGGCTATGGTTATGTCTGAGTTCTGTCTACTCTCTAAAAGGGAGTTCTCTGTAGGCTCTGGCTGTA
ACAAATGGACAAACACGACCTGACTTATGTGTGGGCAGTGGCACGGGTGTTCTTGGCCACACGCAATCAGGGGAACCC
CAGATCATTCACTTCCTAGCTCAGAGTGCCCATGAGCCAACCTCAGGTCCTGGTGGAGCCTCGGTTTTCTCATTCCTGAA
GTGCACTTCACAACTCCATCAGACAGCAAGGTGATACAATGACTCCCATTCAGGTCAACCCAGTTCTTTCTGTGTCCGC
CAGGGCGCCCCGTTGGACCTTAGAGCACCAGCTCCTCCTCTTTGCTCAGATTCGGCATTTATTCGGCCACAATCGGAAC
TACCCGGCTGGACCCGACTGTTCTTTAAGGCTCGGAAAAAATCGTCTCCATTCGGCTCGTTCTCGGCCGTCCTCGGGTG
GATTCAATTCTGTTCGGTTCGCTCCGGCTGGAATAGATTCTAGCGCTTTTCGGATATGCTTGGCTCCTCCCCTTACTAGG
CTTCCACGGTGTGGGCCCTGGAACCCTGCCCACTTTCTGGGGTGCTGAGGATTGGAGGAATACACTCTGCTCCCCAGCC
AGGCTTGGACTGCCTGCTGAGGTACTGGTGCTGGGTGCTGGGGCGCGCGCTGACTCCCTCCAGGAGATGGCGACCTCCT
ACCTATCTGTTTAGACCTTAACTCGGTAATGACCTTGAACTCCAACTGTGATTTACCATTCACAGTTTACACAGGGCTGC
CTTCTGGCGTCAGTAAGTCATTGTCCTGCCTCCTGGGAGAAAGGGCAGGAATGAGCAGAGAAACAAACACTTATATTG
TAGGACTCTGGCCTTAGACCTGGTTCTGGCTTTTTGTGTCCGGGTATACATTTACTGGCAAAGGCTGTGAAAGAGTATA
AGAAGGTATCCACTGGTGGGTGTGCGGAGAAAAGTGGGTGCACACCTCTGCATACTGGGCTTAACCAAAGTAGCAAGA
TACCCTTTGGTTGGCTGTTCCCAGACACTCATACAATCCTGGACTCTTCAAGATCGTTCGGCCCAGGGTTATTAAGACCC
AGAGAAATGTCAAGCACACCTTTAATCCCACCACTGGGGAAGCCGAGGTGGTCAGAACTCTATGAGTTCATGGCCAGC
CTGGTCTAGAGAGTGAGTTCCAGGACAGCCAGGACTACACAGAGAAACCTTCATATCAGCCCCGCCCCTGCTTCCCCTC
CAAAGACTCGGGGAATTAGGGACTTACCCAATGTCATGAAGTTAGAAAGAAGACATGGGACAGAGCCATAGTCTGTCT
GTTACTCCAGAGCTGGACTTCATGTCTCAAGTCTACCTGATGTGCCTGGACGCCCTCGTGTCTGAGGTCAGTAGCCGGC
AGCCTCTGGTTTGCTAGGGCCGGATGAGCAGCCTTGTCCCTGTATAGTTCGGTGCGGAGTGTAGTGGGGTGCACAGTGC
TAGGCACACAGCCTTCTGCACTACTGTGCCCTTCGCCTGCTTCTCCCTGACCGTCCATCTTTTCTTTCATCCATCTTCCCG
GCCTTCTTCCCAGAGATCTGAGACTGCCTGGTGCTGTTCCCACCCCCGGGGCCGCTGACTCAGCCCTTTGCTCTGGTGGC
TGCAGCTTGAAGCGGGTAGCCTCTCTGCAGGTCTGGCTCTGTGCCTCAAGAATGCTGCTCCGGCAGGGCCACACAGAGC
CATGCCAGTGTGAGCTTTGTGGTGGCCCTTATAGGGCTATCATCCCCCTCTCTGCTTTCTTCTGCCAATGTATTCCTGACT
GGACCTGAGAACTCCAAGTCATTTTGGGAGGCAGCACCAGACTAGAAGAATCTGGCGTCCTCTCAACTTGGATTTCGCT
CTGCTATGTGACCTTGTACCAAAGGCTTGATCTCCCTGGGCCACAATGTCCCTGATTAAGGGATGGGATTAGATCATCT
CTGAGGCTCGTTCCAGGCCTAGTCTTGCTGTTGGATTGTCTGCCTAAATGCCCAGGAAGCCTGAACCCAGAGACAGCCC
TGTCAAGGACCCTAAGAAATAGGGCTGGTATACTTTTTTATTTTTTATTGAAGTCCCAGACCTAAATCTATCCCCTAAGC
AGTGGGCTAGAGAGTAATACCACTGCCAAGACCCTCTAGCTGCTAACCTGGAGAGAGGCTGGAGGTGGGGCTAGGAAT
AATAAATCTAAATACTTTTGAGGACCAAGGTTCCCCAGAGAGGTGAAACCTAGCTCAGGCAAGGAGGTATCCAGCAAA
ACTGAAATAACAGGTCGCCAAGGGTGAGGGACATTTTACAGGAATTGCACAGGGTTTCCGACCTCCAGGAAACCAGGG
CTAGGAGCCAGGGCGGTGGTCTTTGCTAAACATTCCCCAGTTTGCCCAGGAGGAAACTGAGGCAGGGTTTTGCCTAGTC
CCAGGGCACACAGGCTGCCTCCCCCAGCTCCACCTTGAACATGTTGGGGGTTATACTTCTGTAAGGGAGCTGGCTTTAG
GAGAGTCAGTGAAGGCAGGATTCCAGGTGGGGAAGAAGGAATAAGCCATCTTTGGTCCAGCATGAATGGTAGGGGCA
GAATCCCTGAACACCTCCGGCAGGAGAGGCAATGCTCGACCATGTTGCTGGGTGTTAGGACCAGGATTTATACCTATGG
AGGATGGGTACCAGTGGCTCATGCCACTCAGTCTCTGTAGCTCTTGGCAGATGGCTCTTGGGCTCAGACTAGATCCGGG
CTGCCTCCCTTTTCCTGAGTAATGCAGAGCCCCGCCCCCTCTCGTGCAGCCTCCAATTTCCAGGCGGAGTCTTTCTAGGC
TCTTGATGCTCGTCCTGTCTAACTCCCAGGGCATTTGACTCAAACAGGTCCCCAGCGCTGGGCCAGGGCCACAGATGCC
CAAGGATGTTAAAGATCCAAGTCTCCCAGTACCTCCGAGGCAGAGCCCCAGGCTGGAGGGGCGGGAGCAGGAGGAGG
GGACTGGGAAGCCAGCTCAGCGTGCTCCCTCCTCCCTCCCTCCCTCCCTCCATCCCTCCGCCCTCCTAGCTCAGTCGTAG
GCCTAGGGGTCGGGCCTGCAACAAGTTATCATCACAGACATGGGCCAAGGAGCCAGAGGCCGTCCGGGGTCTGTGAGT
TGAGCTTGAGGCCGCAGGATGAGGGTGAGTGGCTGGTGGCCTCTCTTCTTCTGACTGGGATGGGGGTTGGGGTCACAGT
CTGAGATTCCTCTGTTCCCCTCTTTCTGGCAAGCACATAGCTCTTTCCCTCTCGCCTAGCCAGCTCATTTGGAAGATCTG
CCACCCTGCACTGCTGGCCACCCTGCACTGCTTCTGGTGTTTACCTGCCCCTGCAGGGACTTCCTCACCACCCACCCACC
CCCAGCCACTAAGCCCCGCCCATCTGGATGATAAGGTCGGTAGCCCAGCCTCCCACCAAGAGGCTCTGGCATTTTAGGT
GAGGTGGTGGGGACCGGCAAGACCCCTCTATGGTTGGTGTGACCCCCACACTTGGTACTGCCTGGCCCCTCTCCTAGCA
CCCAGCCAGGGATCCCAGCTGCAGTTAGTCCTGTTTCTAGGGAGAGGGCCCTGCTTCCTGCTTCCTGCCCCAAAGCTCC
AGTTCTGTGTCTCTGAGCATCTGACTCCCAAGGGACCAGACCGGTAGGAAACAAAAATGTCTCCAAACCATGCTGACTC
TCCGGAAGTTCTTTGCCTTTCAAGCCATAGACTCTAGAGTGAGGTCTATACAGGAAGAGGAAGGAATGGGCACTTTGA
AGTCTTTGACAAACTGGGCAGTTTCCCCCGAGTGTAAGTCGCCCATATTGCCTGGCAAGGAAGACATGTTGGCGGCTTG
TGTGAATGAAAGAGGGGCTAAGCTGCAATCACTAGGTCACATGACCACCAGGTCACGTGTTTGTGAGTTATTCGGATTT
CCTTCACAGGGTGGGCACATCTATGGTCAGAATAAAGTATGTGTGTGTGTGTGTGGGGGGGGGGTGTTGCTGCGACCTG
TAGTTGAGAATAGGCGTGGAGTTGGTCTCTGAGGGAATTCCCTGCCTGTGGAGCAGAACTAGCAGGCCCCAGCAGTAT
GATCATTCCAGAAAGGGGGTGTCTATGAAGACACCTCCTGTTGTCACCCCAATCCCTAGAGAGAAGGCTCTGAGCTTCT
GTCCCTTTAAAACATAGTCCCTCTTCATAGCCTTTCAAGAAGTAATCATTTTACCTTCTCAGCCTGTATTAACCACAGAA
AAATATTTTTGAATTTGTACTAAATGTTAAGAGGAACAAAAAGGAAATAAACAAAGAGACGCCAAGAGGTGTAAAAA
CCAGTCTGGTTTCAATAGCAGTTTCTGATCTGTGATCATCGGGTAGTGCCAGCCCCCGAGCCTGTCACCACCTCAAAGG
GCCCACTGCAGGCTTCCGGCCCACCGAGCCAGCTCCTCTGGTGTCCGGCCTACTTCCTGCCCTAGTCTGGAAACTGGAG
ACCTCATCATATTCAAGGCCCGAGATGGAACATTCCCATTTCTGATTCCTTTCAATGTCCAGGTGCTTTCTGTTCACCCC
CCTTAATTTCAATTTACCACCTCAGTGGCTGATTGGTAGGCCTGTCATGATTGACACAACCACCTTCGAATCACTTGGCC




CCTGGGCAAGAGTGGGTTGTTAACAACACAGAGATGCCAGAAGGATGAGCCCTGCTAATAAGCCTTATGCTGTACTAA
AGGGGACACCTTGTTCTTCAAGAGGGAGACCTCTTGCTTCTGTGCAGAAGTGGCCTGCAGGATCTACAATGCTCTCAGG
GACCCTAGCTCCTGACATCTCCTATGGTGCTTGCCAGAGGTGGTGGGAGCCGAGGTCAGCAAACAGCCTTTAGAGATG
AGAGGGTCAAAGAGTCATTCTCCATTTCCCTGGCTAGCCATGTGGATATCTGACATCTTCCTTGGTGCCCCAATGAAGG
CCTGGGAACCTGGTTTGTGCCATCTGAGGGTCTCCACGGGGCCTTCATCCTTCCCAGGCCATGTGGCAGTGGCCACAGT
AGACAGATACCAGGAGGCTCGATGGCCAGTCTAATGCCCTCCCCCAGGCTTGCTTCCCAGATGGCCCCAGACTCTGTTA
CCAGAGGTCCTTCCCTACTCCCCTAGAAACACTGGGTCTGCCATGGCAGTGTTATCTGGGGGTGCTGAGACAAATGTAT
CTATCTGTCTCTCCTTCCAGGTCATCATGGGGATAGCCAGCCTGGGGTTCCTCTGGGCAGTATTCCTGCTTCCTCTTGTG
TTTGGGGTCCCCACAGAGGAGACTACCTTTGGAGAATCTGTGGCCTCCCATCTCCCCAAAGGCTGTCGACGATGCTGTG
ACCCCGAGGACCTGATGTCCTCTGATGATACGGTCCAGGCCCCTGTTTCCCCTTATGTCCTGCCTGAAGTCAGGCCGTA
CATCAACATTACTATCCTAAAGGGTGAGTTACCACACTGGGCAGGGTGTGGGCCAAATTGGGAGGGAAGAAAGGACGA
AGGGAGGGAGGGAGCAAGGGAGGGAGAGGGGGGAGGGAGGGACAGAAGAAAACAGGGCAGGTCTTGCCTAGGCCCT
GTCTGCCTTCCATCTGCATGTACACAGGACCTAGGGTGTATAAGGAGCTAAGGAATAGATGATGTGCAGCCAACCGATT
CCCCAGGTTAATGGGGTGGGTAGTGGGAAAGGCCCTGGAATCCAAAATGTGGGCAGAGGGTATTGGGGTGAAGTGTGG
GGCACAGTCGACAGACTGAGCATGGCAGGTACACAGGGCTCCTGGAAGGTGAAGTGCAAACTTATGTTCACAGCGTAA
GGGGCTCCCCAGCAGGAGTGTGAAGAGAGATGTCATGGGAGAAAGACGTGGGCTCACAGGGTCACCAGCCACCACCA
GGATAGAGGTTTCTCTCAGCGGCATCAGAGAGAGGACCTGGCCCCAGCTCCTGGGAGAGCTCAATGACCGGTGGTTCC
TTGATATATAGCATCGGATGTGACAGAATTAGTGCCACCTCTGCGAGGGGACCCATAAATGCCAGGGCCACACCACTG
ACATCCTGGCTCCATCTTTGCTCACTGTGTCCCCACCCAATGTGAGGACACGAGTTAGTGTCCAATAGAAGAGAGGGAC
TTTCCTGGAGTCACTTCGATGTCAGAGACAGAGCAGGGCATTCCCCTCTGATAGCCAGCTGGCCCCTGAGACTCCTGCA
CACTCTACTTGCCTGGGTGAGGATACTTCATGGCTTCACTCCATGCAACTTCAGGCAGCTTAGCTTCTGGAGGTGGGAG
GGCCTGGGCCTGGATGTCCTTCCTGTGACTGTCCATCCCAAGCTCTGTGTTGCCTTGGATCAGGCTGTCAAAAGTGGAT
GGTTCCCTGTAGCACAAGGCCATACCTTGCAGGTCAAGATGGCCTCTTTCTAAACCTCCTGCTAGCTTGAATGTAGAAG
GAAAGCACTCTCCTCCCCACTGCCACGGTGGCCGGAGGCTGGGCAGAGAGGGTGCTCAAGTGCTCTGTACCCAGTGAG
GTACCTCTCCCAGGACATGGCACCCCACCCCACTTTCGTTTGGCCTGTCTTCAAAGACCTGGGCCCCCCATTTTCTCTCT
ACCATCCGCTGACCTCACCATTATGGTCAAGGAGACCTGAGGAGGTGTACCTCATCAGGGAAATACGTGCAGTCAGGT
CTCTTTAGTACACACTAGGTGTGTTTGTTGGGGGTTGGGGTGGTGGGGGGCGTCGTCGGTGTCATATCTATGCTCACATC
TGGCCTGCAGCCAGGGCTGGGAAAGTGACTAGGAGATCACCAGTTCCAGGGAGGGTAGAGATGGGCTGGGCCATGCTG
AGTGGATATCTTGTCCTCTCCTTGCCAAGGAAGGACTCACGTGTAACCTTGAAGTAGGCATTGCCCTTTTAGGTACACC
CTAAACACCCAAGACCCAAAGGCAATTTTCTTCTCTAACCAAAAGTACAAAGTATGTCTTACCTTACCCCACCCCCTGG
CTGGCCTAGGCGGGTCAACCTCCCGGAAGCTTGCCACCCTTTTCTTGCTAGGAAGGGGTCCCAGGCTGAGCTGGATAGG
ACACACTTTAGGTCTTGGAAATGGCCTCAGTTTCACTTCTGCAGAATGGGATGTTTGGGGTGGTGATGCCCAGCATGCA
GTTAGGTGCTCAATAAACACCAACTCCTTTGTCTGGACCCAGGTAAGGGCAGACACTTCCAAAATTGAGTGCTTAGCAC
ACGGGTGGGTCCCTGTCCTGATTTCTTCCCCTTCATGTCCTCACAGGTGACAAAGGGGACAGAGGTCCTACAGGAACAC
CAGGGAAGCCAGGCAAGAATGGTACCCGAGGGGACCGTGGCTCTCAGGGTGTCAAAGGTGACAAGGGGCAGGCAGGT
AGCCCTGGCAGCTCGTGCCAGACACATTACTCAGCCTTCTCTGTGGGCCGCAAGACTGGCTTGCACAGCAGCGAGAACT
TCCTCTCACTGCTGTTCGACAGGGTCTTTGTGAACACGGATGGCCACTTTGACATGGCCACTGGCAGCTTTGTGGCTCCC
CTGCGCGGCCTCTACTTCTTCAGCCTCAACGTACACAGCTGGAACTACAAGGAGACCTACGTGCACATCGTGCACAATG
AGCAGGCAGTGGTGATCCTGTACGCGCAGCCCAGCGAACGCAGCATCATGCAGAGCCAGAGTGTGATGCTGCCACTGG
TGCCGGGTGACCGTGTGTGGGTGCGGCTCTTCAAGCGGGAGCGGGAAAACGGCATCTACAGTGATGACGTGGACACGT
ACATCACCTTCAGTGGCCACCTGATCAAGGCAGAGGACAACTGAGCTCCGCCCCTCTCCCCCCTCCCCCCTTCTCCCCTC
CCTCCCCGCCACTTTCACAGCTGGGCAGCTGGTGGCTAGGGCAGGTCCTAGGGCTGGGTCTGCTGCTCTCCATTCCTTGT
CTCCACAGTTACTGCAGTCTGTCTCCATCCCTCTCCTCTTAGCTTCGTTTTTCTGATACTTTGGGGCTTACATATTTCAGA
CTTTGCCAGCCTCTAGAGTGGCTATCCTGACACTCCACCACTCTATTCATCCCTGGGGTCTTTATTATCTGGTAGATGCT
GGCTTTGCATTTGGGGTAGACCCAGGATTCTTCATTTCTAGTGATTTCCTCCATGACATTGACGCTACAGGTCTGTGGAT
CACACTTGAGGAGTTGTGCTCTCTCTAAAGTGTTCCCAGCATTCTAGGGACTTCAGGAACACTCTGGAATTGCTCCCCTA
CCCCCAAACTCTAGCATTCTTTCCACATCCTCTAGCTTCCTCCTCCTCCTCCTGGCCCTCCCTCATGCCTGACCTTTCCCC
TCCTCCCCTTTTCCAGCCATTGTTCATTTGTGCACTTGTCTAATGCTGAGCGCTCACATGGTCTCAGGCCTTAGGAAAGC
CCAGAAGTGGGTACTAAGACTTGAGCACATACTGGGTGCTCCTCTAGACTGGGTCCGCGGGCACCGTGGTTCCTTCTCC
ACTGCTTCCATGGTCTGACAGGTCCCGGAGATGGGATGATAACCTTTCCCATGCTCCACGTTCTTGCCCTGTGCCCAGC
AATAAAGCAAATATAGGTATAGTCTTAGCTGGGAGGAGACCCAGGAGTTTAGATGTATCTGGGATGAAGGGGCATCTG
GGAACTGGAGCCTGTTCTCTTCCCTGATGTTAGAAGACTCCTCCTGCCCCCTTCTTTCCCCCAGACATTAGCCATGGTCA
GACCATGCACTAGTGCTCTCTGGCCCTCCTGGCTCCTCCAAGGCCCAGGCTCACCCTGGGTTTATGAAGGTGCTTAAGC
CCCTGTCCCCCTGGAGGTGGCTCCCATTTCAGAGCTTCTCCTGCCTGTATTGCCCTTGCAGACATCGTGGGCAAGTCAGG
CAGGACAGAGGTGGCAGGTTTCAGCCCAAAGCAGGTCTAGGGACTGAAGCCAGTGACATTCAGGTTACCTGGGGGCCT
TCTCTGAGCCATGCTGCCAAGACAGGCCCTGGGGGAGGTTGTGAAAAAAGCAAGACCTCCACGTCTTTCCCAGGGTGT
GTAGCCTGGTGGCCCTCCAACCTTCCCCTCTCCCACTGTAGCCTGCCCAAGCTTCTCAGGGGAAGGTGGCCTCCGTCCA
TTGGTGCTTCTGCAGATCCAAGGCAGGGCTGGCCCTGAGAGGGCATCTCTGGTGCTTACAACCAAGCGAGCCATGGCA
GGGTAACAGAGGCAAGGCCCGCCATGTGCTGTGAGGGCTGGCTCTACGAAACCACCCTCAGCCCGACTGTCCTTGCCT



GCTTGGCCAGTGTGAATAAAGATATTGGATTCTCTTGGCAATTCAGCCTGGTACTTTTTGCCCTACAGCCATCTCCTGCC
TCGGGAGATAGACACTCTGTCCCGCCAGTCATTCACAGCCAGACTCCTGGAGTCTCACTGAGAGTCAGCTAAGATCTAT
CTGGGCAAGTCCCCATGTCTCTGAGCCTCAATTTCACTGCCTGCAAAGTGGAGCTGACAATGGTTTGCTTCACGGTGGC
GGGGGCATGGAGGCTTCAGGATTAGATGGCGTGTCACCCGCCAGGCAAGTGTACCTCCGTGCAGCAGAAGCACGGTGG
TGATTTTCCTCAGAGAACATTCCAGAGTCTCACGATCCAGCCGGGTACTCCAAAGCGCCTCACCAACTCTATTTATTAG
CTACTGTCTTGTTACTGAGACAAAAGCAACTCAGGGCAGAAAGGGTTCTTTTTGGATTGAGGGTACGTCTACCTAACGT
GGTGTGGATGGCATAGCAGCCGGGTTGTCAGGCGCTGGTCCCACTGCATCTGCAGTCAGGAGGCAGAGAGATGAGTGT
GGGTGATCAGCTTGCTGTCTCTCTCCCTTTTATTCTGACCTGGACCCTGACTACGGAATGGCACCTCCCACCTTTACTGA
CCTAGCCTGGAAACAACTTCATAGGCATGCCCAGACACTTGTCTTAGGTGGCTCTGGATCCTGCCAAGCTGACAATATT
CACTTGTGTGAGGGACCACAGAGTCCCGTACCTCTGTCTCATGAAATACCCATCGTGCCTCCCAGAGAATTGTCTATTG
GGGGTGGCCATATTGACCAAGCACAGTCCCTTGCCTGTACTGTTAAACAGACCCCTGTCTCCACTCTCTGCCTGCTGCTG
TGGGAGGGACAGCAGGAGTTTGTGCCCTGCTCTGTGTAGCCATCAATATTTGGTGGCTCTCTGTGTTCCAAGTGGAAGA
CGAATACTTGAAAGAACATACCTTTTGTACCTGCTTGGAAATCCAAGCCTGTTCAGTAGCAGAGTCAGTAGCTCTATGT
CCTTGGGGTCCGTTGAGGGCTTGAGAGAGATGCGGCCCATTTGTGCCTGTCCAATGGCCTGACAAGTGTGCTCTTGCTT
GTTAAATACGCTCTAACATGAAGAAGGCCCAGATCTGTCTAGCATGTCAGTGGAATGAGTGATCAGCTGGTTGGCTGCC
CTGGAAACTTCATGCCAGGCACTCGTAGAATTTGCACACTGATGTGCACACCAAAGCCACAGGCATTTCCAGGCGGTG
CTGGTTCAGGCTATT

Selection Cassette: LacZ/Neo

GGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCC
CCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTT
TCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCT
TTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAA
ACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGT
GTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGG
CTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTC
GGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCT
TTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTG
GCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCG
CCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAG
CTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCC
ATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGC
TCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCA
TCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTA
CGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGG
CGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTC
GCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGT
AACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGT
GGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTC
TATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAG
GTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATC
CTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCG
TGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGC
CAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACG
CGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGG
CGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCC
GACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAAT
GGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTA
ACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTG
GGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCC
GAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACA
CCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGAT
AACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCA
CAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTA
GTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTC
AGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTA
ATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCC
GCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGC



CTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGC
TGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCG
GATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGG
CCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCG
CCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAAC
GGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGC
TACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGAC
GGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCT
ACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATC
CATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTA
CTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTT
CTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGG
TTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTT
TTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGA
GGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATT
GGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGC
CTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCLCG
CTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTC
AGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCG
GCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTG
CTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATG
CAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCAC
GTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGT
TCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCAT
GGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTG
GCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCG
ATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACG
CACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCCATTTAAATGGCCAGCGAGGCC

Targeted Locus:

GATCCCATCTTGAGTAGTAGACCCCAGGCTGTCCTGGAGATGAGCAAGGGGTGGTCTCAACAGAGTCTCAGGGGACTG
CCTGTCACTGACAACCCTCAGGCCCTTGGGGAGTTCACTGTAAAGCTGTGGGAGGACACATCTCTGAAAGTCATGAGA
GGGGTTGGAGAGATGGCTCAGAGGCTAGAAGCGTACTTGCTTCTTTTGCAGAGGATTGGAGCATGTGA:CTGGCAATTT
ACATCACCTGTGAGCAGTCCCAGGGATGGATCCCCTCTTCTGGCCTCCAAGGGTCCTGGGAGGGAACTGACTGCGAGA
TGCCCTAAGACCTCCACATGCCAGCCATAGTGTACACACACACACACACACACACACACACACACACACACACACACA
CACACACACACACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAATAAAAAT
AAATCTTAAATATATATACATAAAATGAGACCCAAAGTTAGGTGTCTCAGGCCTTAGACTCCATTTTACTGTGAATCTG
CTGTGTGACATTTTTTACTTCTCTGGGCATAGTTCACTTAGCTAGCAGAGACTTTTCTGAGGCCTAGCTGTGTGATAGCA
CCCTCCCTCATACTGGGTTGTCCTAGAGACAAAGTGATTGGGTAGGTCAGGGCATGGCTCCTGCATCTGGACGTTCCCA
GGTCAGCCCCTTGTGCATTGCTCCTTTTTGGACACAGTGCGAAAGGTGAGTATATACCTGTACTGGGAGAACGTAGTGG
GTGTGCACAGAGGCAGGTGCTGGTGCCTGAGTGTGCCAGGGTTGGTGTGTGCTGACACTCTACAGTTAAGACACTGCA
GCCAGGAAGGTCATGGGAGGCTAAAGTCCCATGCTGAGGCACAGGCTGTAAAGTCACGGTGCCCTGGAGAGTTAGCGC
CTGTGAGGGGCTGGATTGCGTTCCCCCCAGTTCCTGTATTGAAATCTTAACCTGTTTCTCTTTCTTTTGGAAACAAGGTC
ATTGCAGATATAAGTAGGGAAGGAAGTCCACATTCATATAGGGTAGACTCACTACAGTGTGTGTCCCCAGGAAAAGAG
ATTTGGACAGATACAAACAAGAGCAACATAGAGGTAAGGACAAGGTGGTGGGGTGGCACACACCTGTGATTCCAGGA
CTACCTGTACTCAAGGCCAGTTTGTACTATGTAGTGAGACCCTGCCTTAAAAACCCAGTATTCCCCTCCCCCCAACAAA
GACCAAGCTGATGATTCTTCCTCCAAGCCCAGGGATGCTGAGGGTGCTGGTAACCTTCCAAATGACAGAGGGAGCCTT
AAAACAGACCCATGGTGCTCAGAAAAGCTACAAGGGAGATGCCTTGCTCCTGGAGTTTGGACTCCAGCATGGTCACAA
TAAATTCACGTGCGTGCTTGGGTGTGTGTCTGTGTGTAGTGGGTATTTGTGTATCAGTGTGTGTGTCAGTGTGTGTGGTA
TGTGTGTGTCAATGTGTGTATGTCTATGTCTCTCTGTGTGGTATGTGTGTCTGTATGTGTGGCTTGTGTCCATCCATGTGT
GTATCAGTGTGTGTGTGTCAGTGTGTGTGGTGTGTGTGTGCATGTGTGTGTGTATGTGTGTGCTAAGGCATGCATATATG
CAGGCCTGTGTTGGGTGTCTTCCCCAATCTCTCTCAGTTTATCTTTCAGACAGGATCTCTCACTAAGCCCAATGCCAGAC
TAGAGATACAGGTGACCATGAGCTGCTTTTTAATGTAGGCTACTGGGCATCCGAACTCAGGGCCTCACTCTTGCAAGGC
AAGCAGGCACTTTCCCAACTAAGTCATCTCTCCAGCCCTTGTTTTCTCTTTCATGGCAGAGTCTTACTCTGTAGACTGGC
CTCCCAAGTGCCACTCCCCCACCCCCAACCCCCCACCCCCGGCATGAACCACTGCTCCTGGCGACACAATAATCTTTGT
TTCTGAAGCTCTGGCTGTGTCTCTCACTAAGACCACTGCCTACATGCCATAGGGTGTTAGTGGCTCCTCCGGCTCGGTTC
CCGAGATCTGACCGACCAACCTGCTCATCCGTCATGCAACACATGGTGAATGGGTGCCATTAGCTGCCAAAGGCTGAA
CCCAGAGGCCAGATGGCTTCTCTAGGAGCCAAGGAAGGGACGGCAGAATGTCACTCTGTAGACACTATAGACTCAGAC



TCCTTATGGTTTAGTCCCAACCCATCCGTTTACTAACCTCCTGACTTTGAGTCCATAGATCAACCTCTCCCTGCCTTGGCT
TCTTCCTCACTGGGTCAAGGAAGTGCTCAGGTTGTAAGTGAGCCAACGTTTGCTGCCCACAGGTGCTGCTTAAGCATTT
TTAGAAGTGTCTACAGGACAGACGTGTAAGACCTCCTGGGGTAATCTGGGCTGTTACAGTCGTTGCCCAATATCAGGAC
CAGAAAGACAACTAAGAACAAGAAAGATGACTAAGAACATTATTTTCCCAGCTCTGGTTTAGGGCCATCCTCCTGCCTC
AGCCTCCTCCTAGGTGGATAGGGTGATGCTGGGGGGTTGGGTGCTCTGAGATTACCAGTGTCAGCTCCTTCAATGCCCN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNAGACAGCTTCCCATTGTCACTCATTCCAAGGAGTGCCCAGCCACACATCATG
CCCCCATAGGGACCCAGAGACCTGGGATCCCGGCCACATCCTTTGTTACCATCCTGTTTCAGGTGAGGAGACTAAGACC
TGGGGTGGAAGCAGGAGGCTTCAAAGCTTTACAGAGAAGGGACAGAATGTCCTCTTTCAGTCGGACTTTCTGCTTTAAT
GATCAGGAAATGTGTCAATATTTGCTCATGGGAACTGCCGCTCCGCCGCCCTCGGTCAACACTTGCAGAGCCTGCTTGG
TTTCTCCATCTGTGAGGCTATGGTTATGTCTGAGTTCTGTCTACTCTCTAAAAGGGAGTTCTCTGTAGGCTCTGGCTGTA
ACAAATGGACAAACACGACCTGACTTATGTGTGGGCAGTGGCACGGGTGTTCTTGGCCACACGCAATCAGGGGAACCC
CAGATCATTCACTTCCTAGCTCAGAGTGCCCATGAGCCAACCTCAGGTCCTGGTGGAGCCTCGGTTTTCTCATTCCTGAA
GTGCACTTCACAACTCCATCAGACAGCAAGGTGATACAATGACTCCCATTCAGGTCAACCCAGTTCTTTCTGTGTCCGC
CAGGGGGCGCCGCTGGACCTCAGAGCACCAGCTCCTCCTCTTTGCTCAGATTCGGCTTTATTCGGCCACAATCGGAACT
ACCCGGCTGGACCCGACTGTTCTTTAAGGCTCGGAAAAAATCGTCTCCATTCGGTTCTTCTCGGCCGTACTCGGCTGGAT
TCAATTCTGTTCGGTTTGCTCGGCTGGAATAGATTCTAGCGCTTTTCGGATATGCTCGGCTCCTCCCCTTACTAGGCTTCC
ACGGTTTGGGCCCTGGAACTCTGCCTACTTTCTGGGGTGCTGAGGATTGGAGGAATACACTCTGCTCCCCAGCCAGGCT
TGGACTGCCTGCTGAGGTACTGGTGCTGGGTGCTGGGGCGCGCGCTGACTCCCTCCAGGAGATGGCGACCTCCTACCTA
TCTGTTTAGACCTTAACTCGGTAATGACCTTGAACTCCAACTGTGATTTACCATTCACAGTTTACACAGGGCTGCCTTCT
GGCGTCAGTAAGTCATTGTCCTGCCTCCTGGGAGAAAGGGCAGGAATGAGCAGAGAAACAAACACTTATATTGTAGGA
CTCTGGCCTTAGACCTGGTTCTGGCTTTTTGTGTCCGGGTATACATTTACTGGCAAAGGCTGTGAAAGAGTATAAGAAG
GTATCCACTGGTGGGTGTGCGGAGAAAAGTGGGTGCACACCTCTGCATACTGGGCTTAACCAAAGTAGCAAGATACCC
TTTGGTTGGCTGTTCCCAGACACTCATACAATCCTGGACTCTTCAAGATCGTTCGGCCCAGGGTTATTAAGACCCAGAG
AAATGTCAAGCACACCTTTAATCCCACCACTGGGGAAGCCGAGGTGGTCAGAACTCTATGAGTTCATGGCCAGCCTGGT
CTAGAGAGTGAGTTCCAGGACAGCCAGGACTACACAGAGAAACCTTCATATCAGCCCCGCCCCTGCTTCCCCTCCAAA
GACTCGGGGAATTAGGGACTTACCCAATGTCATGAAGTTAGAAAGAAGACATGGGACAGAGCCATAGTCTGTCTGTTA
CTCCAGAGCTGGACTTCATGTCTCAAGTCTACCTGATGTGCCTGGACGCCCTCGTGTCTGAGGTCAGTAGCCGGCAGCC
TCTGGTTTGCTAGGGCCGGATGAGCAGCCTTGTCCCTGTATAGTTCGGTGCGGAGTGTAGTGGGGTGCACAGTGCTAGG
CACACAGCCTTCTGCACTACTGTGCCCTTCGCCTGCTTCTCCCTGACCGTCCATCTTTTCTTTCATCCATCTTCCCGGCCT
TCTTCCCAGAGATCTGAGACTGCCTGGTGCTGTTCCCACCCCCGGGGCCGCTGACTCAGCCCTTTGCTCTGGTGGCTGCA
GCTTGAAGCGGGTAGCCTCTCTGCAGGTCTGGCTCTGTGCCTCAAGAATGCTGCTCCGGCAGGGCCACACAGAGCCATG
CCAGTGTGAGCTTTGTGGTGGCCCTTATAGGGCTATCATCCCCCTCTCTGCTTTCTTCTGCCAATGTATTCCTGACTGGA
CCTGAGAACTCCAAGTCATTTTGGGAGGCAGCACCAGACTAGAAGAATCTGGCGTCCTCTCAACTTGGATTTCGCTCTG
CTATGTGACCTTGTACCAAAGGCTTGATCTCCCTGGGCCACAATGTCCCTGATTAAGGGATGGGATTAGATCATCTCTG
AGGCTCGTTCCAGGCCTAGTCTTGCTGTTGGATTGTCTGCCTAAATGCCCAGGAAGCCTGAACCCAGAGACAGCCCTGT
CAAGGACCCTAAGAAATAGGGCTGGTATACTTTTTTATTTTTTATTGAAGTCCCAGACCTAAATCTATCCCCTAAGCAGT
GGGCTAGAGAGTAATACCACTGCCAAGACCCTCTAGCTGCTAACCTGGAGAGAGGCTGGAGGTGGGGCTAGGAATAAT
AAATCTAAATACTTTTGAGGACCAAGGTTCCCCAGAGAGGTGAAACCTAGCTCAGGCAAGGAGGTATCCAGCAAAACT
GAAATAACAGGTCGCCAAGGGTGAGGGACATTTTACAGGAATTGCACAGGGTTTCCGACCTCCAGGAAACCAGGGCTA
GGAGCCAGGGCGGTGGTCTTTGCTAAACATTCCCCAGTTTGCCCAGGAGGAAACTGAGGCAGGGTTTTGCCTAGTCCCA
GGGCACACAGGCTGCCTCCCCCAGCTCCACCTTGAACATGTTGGGGGTTATACTTCTGTAAGGGAGCTGGCTTTAGGAG
AGTCAGTGAAGGCAGGATTCCAGGTGGGGAAGAAGGAATAAGCCATCTTTGGTCCAGCATGAATGGTAGGGGCAGAA
TCCCTGAACACCTCCGGCAGGAGAGGCAATGCTCGACCATGTTGCTGGGTGTTAGGACCAGGATTTATACCTATGGAGG
ATGGGTACCAGTGGCTCATGCCACTCAGTCTCTGTAGCTCTTGGCAGATGGCTCTTGGGCTCAGACTAGATCCGGGCTG
CCTCCCTTTTCCTGAGTAATGCAGAGCCCCGCCCCCTCTCGTGCAGCCTCCAATTTCCAGGCGGAGTCTTTCTAGGCTCT
TGATGCTCGTCCTGTCTAACTCCCAGGGCATTTGACTCAAACAGGTCCCCAGCGCTGGGCCAGGGCCACAGATGCCCAA
GGATGTTAAAGATCCAAGTCTCCCAGTACCTCCGAGGCAGAGCCCCAGGCTGGAGGGGCGGGAGCAGGAGGAGGGGA
CTGGGAAGCCAGCTCAGCGTGCTCCCTCCTCCCTCCCTCCCTCCCTCCATCCCTCCGCCCTCCTAGCTCAGTCGTAGGCC
TAGGGGTCGGGCCTGCAACAAGTTATCATCACAGACATGGGCCAAGGAGCCAGAGGCCGTCCGGGGTCTGTGAGTTGA
GCTTGAGGCCGCAGGATGAGGGTGAGTGGCTGGTGGCCTCTCTTCTTCTGACTGGGATGGGGGTTGGGGTCACAGTCTG
AGATTCCTCTGTTCCCCTCTTTCTGGCAAGCACATAGCTCTTTCCCTCTCGCCTAGCCAGCTCATTTGGAAGATCTGCCA
CCCTGCACTGCTGGCCACCCTGCACTGCTTCTGGTGTTTACCTGCCCCTGCAGGGACTTCCTCACCACCCACCCACCCCC
AGCCACTAAGCCCCGCCCATCTGGATGATAAGGTCGGTAGCCCAGCCTCCCACCAAGAGGCTCTGGCATTTTAGGTGA
GGTGGTGGGGACCGGCAAGACCCCTCTATGGTTGGTGTGACCCCCACACTTGGTACTGCCTGGCCCCTCTCCTAGCACC
CAGCCAGGGATCCCAGCTGCAGTTAGTCCTGTTTCTAGGGAGAGGGCCCTGCTTCCTGCTTCCTGCCCCAAAGCTCCAG
TTCTGTGTCTCTGAGCATCTGACTCCCAAGGGACCAGACCGGTAGGAAACAAAAATGTCTCCAAACCATGCTGACTCTC
CGGAAGTTCTTTGCCTTTCAAGCCATAGACTCTAGAGTGAGGTCTATACAGGAAGAGGAAGGAATGGGCACTTTGAAG
TCTTTGACAAACTGGGCAGTTTCCCCCGAGTGTAAGTCGCCCATATTGCCTGGCAAGGAAGACATGTTGGCGGCTTGTG




TGAATGAAAGAGGGGCTAAGCTGCAATCACTAGGTCACATGACCACCAGGTCACGTGTTTGTGAGTTATTCGGATTTCC
TTCACAGGGTGGGCACATCTATGGTCAGAATAAAGTATGTGTGTGTGTGTGTGGGGGGGGGGTGTTGCTGCGACCTGTA
GTTGAGAATAGGCGTGGAGTTGGTCTCTGAGGGAATTCCCTGCCTGTGGAGCAGAACTAGCAGGCCCCAGCAGTATGA
TCATTCCAGAAAGGGGGTGTCTATGAAGACACCTCCTGTTGTCACCCCAATCCCTAGAGAGAAGGCTCTGAGCTTCTGT
CCCTTTAAAACATAGTCCCTCTTCATAGCCTTTCAAGAAGTAATCATTTTACCTTCTCAGCCTGTATTAACCACAGAAAA
ATATTTTTGAATTTGTACTAAATGTTAAGAGGAACAAAAAGGAAATAAACAAAGAGACGCCAAGAGGTGTAAAAACCA
GTCTGGTTTCAATAGCAGTTTCTGATCTGTGATCATCGGGTAGTGCCAGCCCCCGAGCCTGTCACCACCTCAAAGGGCC
CACTGCAGGCTTCCGGCCCACCGAGCCAGCTCCTCTGGTGTCCGGCCTACTTCCTGCCCTAGTCTGGAAACTGGAGACC
TCATCATATTCAAGGCCCGAGATGGAACATTCCCATTTCTGATTCCTTTCAATGTCCAGGTGCTTTCTGTTCACCCCCCTT
AATTTCAATTTACCACCTCAGTGGCTGATTGGTAGGCCTGTCATGATTGACACAACCACCTTCGAATCACTTGGCCCCTG
GGCAAGAGTGGGTTGTTAACAACACAGAGATGCCAGAAGGATGAGCCCTGCTAATAAGCCTTATGCTGTACTAAAGGG
GACACCTTGTTCTTCAAGAGGGAGACCTCTTGCTTCTGTGCAGAAGTGGCCTGCAGGATCTACAATGCTCTCAGGGACC
CTAGCTCCTGACATCTCCTATGGTGCTTGCCAGAGGTGGTGGGAGCCGAGGTCAGCAAACAGCCTTTAGAGATGAGAG
GGTCAAAGAGTCATTCTCCATTTCCCTGGCTAGCCATGTGGATATCTGACATCTTCCTTGGTGCCCCAATGAAGGCCTGG
GAACCTGGTTTGTGCCATCTGAGGGTCTCCACGGGGCCTTCATCCTTCCCAGGCCATGTGGCAGTGGCCACAGTAGACA
GATACCAGGAGGCTCGATGGCCAGTCTAATGCCCTCCCCCAGGCTTGCTTCCCAGATGGCCCCAGACTCTGTTACCAGA
GGTCCTTCCCTACTCCCCTAGAAACACTGGGTCTGCCATGGCAGTGTTATCTGGGGGTGCTGAGACAAATGTATCTATC
TGTCTCTCCTTCCAGGTCATCATGGGGCCGGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCCCGGGCC
GCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTG
GAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACC
TGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGA
AGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCAC
CTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACG
TTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGA
AGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACG
TCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATC
CCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCC
AGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTT
GCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCC
CCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTT
TGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACG
CGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTC
GTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAG
TGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCG
ACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTC
AGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCA
CCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAA
CCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGAT
TGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTT
GCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGA
TATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTG
TGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACC
GATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTG
ATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATC
CTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCG
TGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCC
CGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCA
GTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCG
TGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACC
GCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCG
AAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGC
TGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGG
AGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCA
GCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGAC
CACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAG
ATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATT
GGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAA
GCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGG
GGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGT



GGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCT
CGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGAC
ATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGT
GGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGC
ACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAG
TATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAG
GCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTAT
TCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCA
AAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACA
AACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAG
GCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTT
CCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCA
ATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCA
GGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATT
GAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACA
ATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCG
GTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGC
TCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCT
TGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTC
GACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGAC
GAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTC
GTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGC
TGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTG
ACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCT
GAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGC
GCGCCATTTAAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGGTGTATAAGGAGCTAAGGAATAGATGATGT
GCAGCCAACCGATTCCCCAGGTTAATGGGGTGGGTAGTGGGAAAGGCCCTGGAATCCAAAATGTGGGCAGAGGGTATT
GGGGTGAAGTGTGGGGCACAGTCGACAGACTGAGCATGGCAGGTACACAGGGCTCCTGGAAGGTGAAGTGCAAACTT
ATGTTCACAGCGTAAGGGGCTCCCCAGCAGGAGTGTGAAGAGAGATGTCATGGGAGAAAGACGTGGGCTCACAGGGT
CACCAGCCACCACCAGGATAGAGGTTTCTCTCAGCGGCATCAGAGAGAGGACCTGGCCCCAGCTCCTGGGAGAGCTCA
ATGACCGGTGGTTCCTTGATATATAGCATCGGATGTGACAGAATTAGTGCCACCTCTGCGAGGGGACCCATAAATGCCA
GGGCCACACCACTGACATCCTGGCTCCATCTTTGCTCACTGTGTCCCCACCCAATGTGAGTACACGAGTTAGTGTCCAA
TAGAAGCAGAGGGACTTTCCTGGAGTCACTTCGATGTCAGAGACAGAGCAGGGCATTCCCCTCTGATAGCCAGCTGGC
CCCTGAGACTCCTGCACACTCTACTTGCCTGGGTGAGGATACTTCATGGCTTCACTCCATGCAACTTCAGGCAGCTTAG
CTTCTGGAGGTGGGAGGGCCTGGGCCTGGATGTCCTTCCTGTGACTGTCCATCCCAAGCTCTGTGTTGCCTTGGATCAG
GCTGTCAAAAGTGGATGGTTCCCTGTAGCACAAGGCCATACCTTGCAGGTCAAGATGGCCTCTTTCTAAACCTCCTGCT
AGCTTGAATGTAGAAGGAAAGCACTCTCCTCCCCACTGCCACGGTGGCCGGAGGCTGGGCAGAGAGGGTGCTCAAGTG
CTCTGTACCCAGTGAGGTACCTCTCCCAGGACATGGCACCCCACCCCACTTTCGTTTGGCCTGTCTTCAAAGACCTGGG
CCCCCCATTTTCTCTCTACCATCCGCTGACCTCACCATTATGGTCAAGGAGACCTGAGGAGGTGTACCTCATCAGGGAA
ATACGTGCAGTCAGGTCTCTTTAGTACACACTAGGTGTGTTTGTTGGGGGTTGGGGTGGTGGGGGGCGTCGTCGGTGTC
ATATCTATGCTCACATCTGGCCTGCAGCCAGGGCTGGGAAAGTGACTAGGAGATCACCAGTTCCAGGGAGGGTAGAGA
TGGGCTGGGCCATGCTGAGTGGATATCTTGTCCTCTCCTTGCCAAGGAAGGACTCACGTGTAACCTTGAAGTAGGCATT
GCCCTTTTAGGTACACCCTAAACACCCAAGACCCAAAGGCAATTTTCTTCTCTAACCAAAAGTACAAAGTATGTCTTAC
CTTACCCCACCCCCTGGCTGGCCTAGGCGGGTCAACCTCCCGGAAGCTTGCCACCCTTTTCTTGCTAGGAAGGGGTCCC
AGGCTGAGCTGGATAGGACACACTTTAGGTCTTGGAAATGGCCTCAGTTTCACTTCTGCAGAATGGGATGTTTGGGGTG
GTGATGCCCAGCATGCAGTTAGGTGCTCAATAAACACCAACTCCTTTGTCTGGACCCAGGTAAGGGCAGACACTTCCAA
AATTGAGTGCTTAGCACACGGGTGGGTCCCTGTCCTGATTTCTTCCCCTTCATGTCCTCACAGGTGACAAAGGGGACAG
AGGTCCTACAGGAACACCAGGGAAGCCAGGCAAGAATGGTACCCGAGGGGACCGTGGCTCTCAGGGTGTCAAAGGTG
ACAAGGGGCAGGCAGGTAGCCCTGGCAGCTCGTGCCAGACACATTACTCAGCCTTCTCTGTGGGCCGCAAGACTGGCT
TGCACAGCAGCGAGAACTTCCTCTCACTGCTGTTCGACAGGGTCTTTGTGAACACGGATGGCCACTTTGACATGGCCAC
TGGCAGCTTTGTGGCTCCCCTGCGCGGCCTCTACTTCTTCAGCCTCAACGTACACAGCTGGAACTACAAGGAGACCTAC
GTGCACATCGTGCACAATGAGCAGGCAGTGGTGATC
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