Protocol Name:

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

mmrrc@ucdavis.edu

530-754-MMRRC

B6;129S5-Enpp6tm1Lex/Mmucd

MMRRC: 031628-UCD

Protocol:

Reagent/Constituent Volume (uL) I
Water 5.6

GoTag® G2 Colorless Master Mix,2X 7.05

Primer 1. (stock concentration is 20uM) 0.45

Primer 2. (stock concentration is 20uM) 0.45

Primer 3. (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.

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 2:00 1x
2. Denaturation 94 0:10
3. Annealing steps 2-3-4 cycle in sequence 65 ([ 1°C/cycle) 0:30 10x
4. Elongation 68 2:00
5. Denaturation 94 0:15
6. Annealing steps 5-6-7 cycle in sequence 55 0:30 25x
7. Elongation 68 2:00 (120sec/cycle)
Primers: Electrophoresis Protocol:
Name Nucleotide Sequence (5' - 3') Argarose: 1.5% V: 90
1. DNA012-2 AGCATGGCAGCAAAGCTCTG Estimated Running:Time: 90 min.
2. DNA012-4 GTCTGAAATAGGTCCTTGGG Primer Combination | Band (bp) Genotype
3. Neo3a GCAGCGCATCGCCTTCTATC 1&2 435 Wildtype
2&4 338 mutant

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

Genentech ID: UNQ1889 Date of Submission: 1/15/04
Lexicon Contract Name: | DNA012 Mutation Type: X Standard Knock out
LexVision Name: PHD225N1 O Conditional
L NM_177304 . .

Reference accessions: ENSMUST00000039840 Is this gene X-linked? No
Required Materials: X pKOS clone DNA(s) _ pKOS13

X Target Vector DNA _ FTV 13

X Targeted ES Cell DNA __ 1H12

X Genomic Map
Southern Blot Analysis:
External/Internal Probe Strategies

5’ External 3’ Internal
Name of Probe: DNAO012-15/ DNA012-16 Neo 2/5

Restriction Enzyme for Genomic Digest: EcoRlI Bglll, Apal, Xmal
Predicted Wild-type Band (kb): 5.6kb none
Predicted Mutant Band (kb): 3.2kb 19.8kb, 20.8kb, 18.9kb
Probe Size: 681bp 609bp




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: DNAOQ12-2 5’ Primer Name: Neo3a
3’ Primer Name: DNAO012-4 3’ Primer Name: DNAQ12-4
Predicted Wild-type Band (bp): 435hp Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 338bp
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

DNAO012-15 5 - CCACTCTTGGTTCTGACTGG

DNAO012-16 5 - AGAAAATGTGGACACGTTGTG

Neo2 5 - CCTCAGAAGAACTCGTCAAG

Neo5 5 - GGCAGCGCGGCTATCGTG

PCR Genotyping

DNAOQ12-2 5 - AGCATGGCAGCAAAGCTCTG

DNAO012-4 5 - GTCTGAAATAGGTCCTTGGG

Neo3a 5 - GCAGCGCATCGCCTTCTATC




Genomic Sequence Deleted:

GGCAGCAAAGCTCTGGACCTTCCTGCTGGGCTTTGGGCTCAGCTGGGTGTGGCCGGCTTCTGCCCACCGGAAGCTCCTG
GTGTTGCTCCTGGATGGTTTTCGCTCAGACTACATCAGTGAGGATGCTCTAGCATCCTTGCCTGGCTTCAGAGAGATTGT
GAACAGAGGCGTCAAAGTGGATTACTTGACTCCAGACTTTCCCAGCCTCTCCTATCCCAATTACTACACCCTCATGACT
GGTGAGTACCTA

Genomic Locus: (the deleted sequence represents nt-8361 to 8610 in the sequence below)

CACTGAGACAGAATGAAACAGACATCACATACAGGGGAGGGGGCTTCTTTACATAAATTATCTACTCCATACTCAAAA
TAACCCTCCAGGCAACACCCATTTCACAGAGAGGTAAACTGAAGCGTGGAAAAGAATTCAAGTAGCACAACCAAAGTG
ACAGATGGGTGTCAAAAGAGCTGACCGACCACGCAGAGCTGCTGAGTGGGGACCACATTGATCCTTGCTAAGGTCCTR
GSACCGGAAGTGCTAGCACAGTGCTGAGAACCTTCAAACTTACCAGCTAATGCTACTCTGTTCTTCAAATGCTCCACAC
TCCTTCCAGGACCATCTGAGAGCCTCTTATACCTGTCTGACAGATGACAGAATGCTACGTCTGTACTGGGTGTTTTATCT
TCCTCACTACTCTAAGACTGAACATTCATCAGGAAGTTTCCTAGCCATTTGCTGTTTTTATTCTGATATTTGAGCATTTGT
GTCCCTTGCTCTTTTCCTCGTCCTCTTTCTCATCCTCTTTCTCGTCCTCTTTCTCGTCCTCTTTCTCTTTCTCCTCCTCCTCC
TCCTCCTCCTCTTCCTTTTTTTTTTTTTAACCTTACTGGTATTTCAGGATTCTCTATATATTCTATTCTAGGTGTTTATCCTC
CTTGTTTAATTTTCATACGTATCACCTTCCATTGTTCAGGTACAACCAATCTAACAAACTATGGTAGTTAAAATATGATG
TTAGAGACATCTGCACTTTAGTTTTAGATAGACCTTTATTTCACAAGAAGGACTTTCTCTGGGCTATACTCCAGCTCTGA
GAATCAGCAGGATCTATTTATACTAGCTGAGGGAATTGTGTGAGACGTCAGGCAAAGCTAGTGATTACCAAAGTCCTAT
GAAAAAATGGAGCCTTATTTTTAAATGACTACTCTTTCCTGGGTCCCTGTATCAAACTTGAGTGTGTTGGTTTGCTTGCT
TTGGGTTAAAGATTATAAACTGTCACTGGAAAGCTAAAGTGGGTCCATACTACAGAAAATCTCCTGCTTCAGCCAGGAC
ATGTAGACACCTCACTGAGACAAAAGGAAAGTAATTGTAGATTTGGTTCACAAAGCAGCCAGATAGATACATTTCGAG
AAAGCTTCCCGCCTAGCTTCTAAACAAAGGGCAATTGTTATTTTGTTGTTTTGTATTTTCAAAGACACTTTTATCCTCTCT
TGACCTCTTACTGAAGACCAGGATTCTAATTTCAATTTTTATTTTTAAAGGAACTTTGTATTCCAGAAAACTTTAGATTT
CCTGAAGGATTTCCAGTATAATGCAGATGGCTCTCATAAACTATTTTAAACACTCTAATGAAACATAGTATTGTTACCA
AAACTAAGGGGCTAGCATCGTTATAATAGTATTAATTAACTAACCTTTCACATTCACTTAGATTTACTGAGAATTTTTAA
AAATCTTTTTTTTAAATTGTGTGTGTATTCATGTGTGAGCATGTGTCTGGGAGTGTGTGATTGTACATATGGAGCTAGAG
GTTGATACCTGTCTTTTTTGATGGCTGCCAACATTATTTTTGTGGCAGGATCTCTCACCAAACCAGAAGCAGAGTGAATT
GGCTACACTAAGGGCCAGTAACCTCCTGGGATTTTCCAGTCCCTAGCACTTAAATCACGGGCACATATTACCATACCTA
TAAAACCTTGTGTCTTCATGCTTGCCTGCTAAACATTTTATCCACTGAGCCTTCTCCACAGGCTCCTCGATGGCTCTTTTT
AATCCAGAATTCCATATTACTTACAGTTGTCATGCCTTCCCTGTTGCCACTGGTGTGTGGTAACTTCTTGGTCTTCCCTTA
TATTGGTTTTGGTTTTTAAATTATTATGCTATTAACGGTCTTAAGGAATACTTGTTTGATGTATTTCCCAGCCTCGGCTTG
TTTCCCATGGTTAGATTGGGATGATGTTATCTTTGAATGAATGCCAGTGATAAAGGACCCTTGACACACGGCCACATGA
AGAGCCTCTGGCACTCTGATTATATCACAGGTGAGAACAACCTTCATCAATGAGCTTTCCAGTCACTTCTGCACGATGT
GACAAAACACCTGGCACTTTAAGGGAGGAAGGACTTATTTAGCTGGCAGTAGCAGAATTTCTATACCTCATGATAAATT
GGGTCTTCAACTCATGGCACCCACAAAGCAGGGCAGAGATGGAAAGGAGCCAAGAGAAGATGTACCCTCAAAGACAC
ACACCCTAGTAACGCACTTACTACAACCAAGCTTCCCAACCCATAGTTCCTATCAAAATCCATCGGGCATCAAAGACTT
GACTAGAAGATCACCCTCAGTATCTACTCCCATCTACGAACACCCATGAGTACCCAGAGGCGTGCCTTATTATTGTGGC
CATCTCATTGTGCCCGTGCCATACATCCCAGGTCTCTCCACTCCACTTATTTTCCACATTCGACGTTATTTCTGGCAGCC
AGTCAGTCCATCAGTCTATCTACCCTCACTGAGGAGGAGGTGAGGATAGTACCTCCCTTAATGAGATATTGGATTTACG
TATTTACTTTACATATTAGGTAATATTCCAATATAACACTGTCATATTGAAATTTCTTTCAGTTTTGCTCCCTTGTTCCTT
TGGTATTTCCTTATTTTCCAGTCCTTCGGATAACTTCAGCTCTCACCTGTAAATGATACTTCCAGCAGTTGCTTCTGTTGA
ATTATAATGCAGATACTTTGATTTTCCCATCTTTATCTGGAAGCCTCGCCTTCCTCAGGGGTGTGGGGAGAGTCACTGGT
TTAGTGTACTCAAAGCTACTCCAGCAACTTCCTCAAGAACTGTGGTAAAATGGCCGCACATTCCTATCTCTGGAAGTAG
TCAGGGACTTGCCTACCATGATGGAGCCTGAAGGGGACAGCCCTCCACCATTTATATAGCCAAATTGCAGGCCTGTGTC
TCTCAAATTCAGTCGTGTCTTGTGTGATTTCTGGATGGAATGGATTCTTAGTAGGAAAAAATGGTTCTCCCATTACTGAA
TGCCCAGGATTTGCCTACTAGGACAAAGGTAAGGTATTAGGTGTTGCAAGGTGACACCCCAGGAGAACAGAAACTATG
GACCATGGGTTTAGATCTACTTATCTGAGGTTGGTTCTTGAGGTCCTTTCTGGAAAAAAAAAGTATAAGGCTTTAACTT
ACTCTCTTAAGTTTTATCTTGAGCATTTTCTGGAATATCGGGCTTTTATTTTGGACAGATGAACCCAGTTAGTAATGGGT
CTGATTAGTGTTTGTCAATTCGACAGAAACTAGATTCTCCTGGAAAGAAGAAACAACAGCCAAGGAATTGACTTTAGC
AGATTGGCCTGGGGGCAAATCTGTAGGATAATTTCTTGACTGATTATTGATGTGGGAGGGCCCAAGCTCACTGTGATCC
CAGAGAGCAAGCTGAGAGAAAGAAGCCAATAAGCAGTGCTCCCCTATGGCAGTGGTTCTCGACCTTCCCAGTGCTGGG
ACCCTTCATACAGGTCCTCCTGTTGTGGTGACCCCTAAGCATAAAATTAGTGTTTGTTACGTCATGACTGTAACTTTGCT
ACTCTTATGAATTGCAATGTCAATTTTGATATGTAGAATATCTGATATGTGGCCCACAAAGGAGTCGTGACCCACAGGT
TGAGAACTGCTGTCTTGTGGTCTCTGTTTCAGTTCCTGCTTTGGCTTTCCTTGAGGAGATGGTGGGCTGTGTAATCTGTA
AGCCAAATAAACCCTTTCCTCTACAAGTTGCTTTGGTTAGTGTTTTATCACGACGACGACGATGACAGAAAGCAAACAA
TGACAGCTATTCCCTAGAGGTTGATAGCTATTGGGGTACTTAGTAAGACCCAGTAGGGGCCTTTCTTAAAGCTAGTTAC
ATGAGTGATTGCCTTTGTAGGTCCTTAGCAGTACCAGTCCCCTACCTAGTTGAACAGGGTTAGGATGAGAATCCTGGTA




AGGGGTTGGTAGAAATTTGTTTTGTTACACAACTAATTAACTTAATCTCTGGTTATATTCTCATCCCTAGTGTTAAAGAC
CATGTAGGTGGCAAAAATTAACATTTATCATCATCATCATCAACAATTATCATCATCATCATCAGGCAAGCCTGCATAG
GGATGGTTCCTAGAGACCTACTTGTGAGGGTCCCCAGGGCTCCTTTAATTTGTTTCTATCTGGTTGTGTCATTTTCTGGA
CCGGGTCAAGGTCTTGCTGACTACAAGGCTCCCTTCCCTTGGAAACCTGGAGGAGACTTTTTCCTGTAATTGTGCTTCTC
AGTGTACAGGATGTACACTGGCTAGCGTCTGACCCCTGGGTCTCCATGACTGTGACTTATCAGTCCTTTGGAGCGTCTG
GCATCTTGCCAGGAGCCAAAGGCAAAGGTGGATGGGGGCTCTTATTTTAGCCGCTTTTTCTTTATTAGTCTTGGTTTCTT
AAGGATGGCTGTTGAAAACCTGGAAGGTCAGATACACTAGTCATGAAATGTTTATAATTAACATTTGAGAGATGGTTTA
TAATTAACTGTTGTGTAACAATTAGATCAGCAGTTCTCGACCTTCATAATGATCGTGACCCCAAACCACAAAATTATCTT
CGTTGATACTTCATAACTGTGATTTTGCTACTGTTATGAATTGTAATATAAATACCCGTGTTTTCTGGTCGTCTTAGATG
ACCCCTCTAAAAGGGTTATTCTACCCCAAAGAGGTTGTAAACCACAGGTTGAGAACCTGTGATTTAGATAAAGCTTATG
AAAACAATCAGGTTTTTAAATAAATCTTGACCTTGAAGACACAGTTTCCTCGTGGGCAGTGCAATACCTCTTGGTTACT
CTGAGAACTTTACTTGGAGAGCTCCCTGGTCCACTGCAGTGCTCAGAGTTTAGCATGACCCTGAGTCGCAGGGCCCTGG
AGGCTCTAGAAGGGAGCATCAGCCTTCCTCAGTGCCCCTGGCCAAGCATGTCTGCACCTCATGGCCACCAATTTCCCTG
AGCACAGGGCACAGTTAGAGATTCAAAATGGTGGAACTGACCAAGCTGAGCAAGAAAATACATATCAGCTGTCATATT
GGGTAAACAGAGCATATATCTTCTTTCCCAAATCTCTAGATTAGCCAGCTATAGAAGAGAACTCAAAGAGCAAAGCTG
TAATGCAGAACACATTATCTAAACACTCCGCAGTAGATAGAAACGGGCAAACTCTACCTGGAAATTCAGAAACCACTC
AGTTAAACACTGACAGTATCCACTTAAAGAATGAATTCAATTTAGACTTTTTTTTTTAACTCTAGTGATAGTTGGAAAGT
TATATAACAATTCTAATGAATCTGAAAAAAAAAATATTCACACAAAAAGTGTAATACTAAACATCATTACTTAACATAA
TCATAACAAAAACATTACTTAAACCAGAAATAATGCAAATAATGAACTCTGTCCTCAGGAGCATCGAGAAAAGCAACA
AAATAAAATGAAGGAAAGGAGAAAGACTTTCATAGAGGTATTGATTACGTTAACTAGAAAAGAGCAGAATTAATAAA
AACACCGGAAATCTTAGTAATAGCATTTAAACAGCTGTAAGAAAAGACCCAATACAGAGAATAAAACCAACATACCGA
AAGTCAAATTGAGGCAGAGGAAATCAAGAGGATTACAAAGGACTCAGTGTATAAACTGAGAGCTGAACAAATGTCAC
CAAGACTAACTAAAGACAAGCTGGGTGAATTAAATAAGTATCTAAAATTTTAAAAAAAGGCTCAATTTCATAAGTAGT
TAAAATTTGACAAACTTAACAGAAAATGTAATTATCTTGATAAAATATAAAAATCCTTTTTTTTAATAAAAAAAGCGAG
TTATTGTAAACGTTGCTAAGAGTAGATGAATAACTTGATAATTTTAGTGGAAATTCAAGAAGCTAAAACAGAAAATGT
GGACACGTTGTGTTAAATTCTTAGCAATGATATCACAGGCAATGCTACATAGACAAAGAGGCCAAGACGAAATATCAC
CAGAGTAGAAAGCAAAGCGGTCCACGCTCTAACAAGACAGAGAGACGGAGCTGTCATGCTATGCTCATTTTGGAATTA
TGAACAGATTCTCCCAGTGGTCACTTCAGGACAGATATGCGACCTGCCCGGCCAGAAAAACGCAGATCTCAGTGTCCT
GCTGAGCCTGCAGTTTCCTTGGGCTTCTTCCTACGCAGGCAGCTCAGCGCTGGGCACCCACCTCTCCCGGCTTCCGGTCC
CTCTCCTCCCTTCTCCTACCCACCCCCTTCCTTCATAGCTTATCTCTTTTACTTAGTGAAGCAATAACATGTTATTGTTCT
AACGGATAAGAATAATGTTGTGTTTTCAAGCCAATAAGCATTAAGAGCAAATTACCCTTTTCTACTTTTTAATAAGAAA
AACATTTAATTGTAATTTAGTTGTAAAAAGCACGGCCTTTGATTGAAGGAAAGAATGACGTTTCATTCTTGTCCGAGTC
GCCTCAGATGTGATTTGGCTAATCTCTCTTCACCCATGGTGCCCTGGGAAGGTTTGACTTTAACCACAAGGGGACGCTG
AGGCAGGAGAAAAATAATGTCCAGTCAGAACCAAGAGTGGCCACAGACTGACCAAGCCCGCGCTGCGCGTGCGCATG
GCTGCTCAGCACCCAAGCAACACTTTTTTTITTTITTITTTTTTITTGGTTTTTTGGAGACAGGGTTTCTCTGTATAGCCCTGGT
GTATTAGTCAGGGTTCTCTAGAGTCACAGAACTTATGGACTGTCTCTAGATAGTAAAGGAATTTATTGATGACTTACAG
TCGGCAGCCCAATTCCCAACAATTGTTCAGTCGCAGCTGTGAATGGAAGTCCAAGGATCTAGCAGTTACTCAGTCTCAC
GCAGCAAGCAGGCGAAGGAGCAAGAGCAAGAGCTAGACTCCCTTCTTCCAATGTCCTTATATTGTCTCCAGCAGAAGG
TGGAGCCCAGATTAAAGGTGTGTTCCTTAAACTCGGAGATTCAATCTTCTGGAATCCATAGCCACTATGGCTCAAGATC
TTCAAACCAAGATCCAGATAAGGATCTCCAAGCCTCCAGATAAGGGTCACTGGTGAGCCTTCCAATTCCGGATTGTAGT
TCATTCCAAATATTGTCAAGTTGACAACCAGGAATAGCCACTACACCTGGCTATCCTGGAACTCACTTTGTACACCAGG
CTGGCACTCGAACTCAGGAATCCACATTACCACTGCCTCCCAAGTGCTGGGATTAAAGGCGTGCGCCACCACGCCTGGC
TCCAAGCAACACTAACACTAATACAACCCAATACTTGCTAAGTCGCTTCTATGGCCGCACATATTTCATTAGCTTTCATA
TAAAATTTGTTATTTAATTTTGCACCAGGTAAAAGCATCACTGCAGATATGTCCTGCGGCCGAGCACTTGGCCTTGCCC
ATCTCCTTGCCAACCCTCTCCTCTGACAGGCTTCCCCTGCCGAGTTTTCCCGACTTAGAACTCATTTTGTTATTTCAAGCT
CTTTTTCCGTGTCAGAGTCCCACTCTCCAGCTTCACTCTTCCCCTCATGGGACACTGCGGCCTCAATTTCCAACCTCTCCT
GATCCAGTTCTAGAACCTTCTCTCTAGCTCTCTAGCTCCTCCACTTAACAGCCCCTCCCCCAAGTGAGCTCCAGGCACCA
ACAGTTTCTTTGCATTTGATAACTTGAACAGTAACACTGCATTTAGGGGCCTATGAAGGCAAAAATCAGTAGCGGAGAC
CTGGACAAATAATTTGTTTTTAAAGGCTATCTCTGGGACAAGACTGCATAGCTCACAACAGGCCCACCTAAATGTATTG
TCTCTAGTTTATAACCTAAGTTTTGAGTTACTAAATTGTTCAGTGGAGAAGTTAGAAAGTTTAAATCCAGGCACAACAA
CAAGTTTACAGACTTCCCTTCTCCCTGGCTCCTCCCTGTGGTCAGCACAATTACAAACTTGGGTTGACTTTGTTAACTTT
CAAGGTTTCACCGGTGGACGTTCATATTTACGGAACGTTTACCAAAAACAATGAGGTTGTATTTTCTCCCTCTGTGTTAA
TTCTAGCTTGTTAGAGATCCTGCCCTATCTAGAGGTAGTCGGTCTCTGGGTTTTGTGAGGAAGAGCAGAATTTTTTTTTT
TAATTGAATTGAGTATAATTTTATTTTGGTAAAAATGGAGTGCTGTCCCTTTAAATTCTGAAGTGAACTTGGCTAAGAA
AGGCCAACAGCTCAAGGTCCAGCCCCTAGATGAGAGAATAACTCCAGACTCCATCCTCAGGCTTTGCAAGGGCACAGC
TGTGCCAGCTCACCCTGGCAGACTCCTGGCAGCATGGCAGCAAAGCTCTGGACCTTCCTGCTGGGCTTTGGGCTCAGCT
GGGTGTGGCCGGCTTCTGCCCACCGGAAGCTCCTGGTGTTGCTCCTGGATGGTTTTCGCTCAGACTACATCAGTGAGGA
TGCTCTAGCATCCTTGCCTGGCTTCAGAGAGATTGTGAACAGAGGCGTCAAAGTGGATTACTTGACTCCAGACTTTCCC
AGCCTCTCCTATCCCAATTACTACACCCTCATGACTGGTGAGTACCTACCATGTCTGCCTCTTAGCCGGGAGGATGTGG




CTAGCATCTGTCATTGGAAACCTTAGTGTTTGATTGTCCCTAGTCACGGGACATCCAAGATAGGTGAGAGTCTATGTTC
CCAACTAACACTTTCATTTCCTCACGGTCTTGATGTTCCACAAATGTCCTCCCAAGGACCTATTTCAGACTGTCTGTAAA
GAGAAGAGATGCTAACAGTAATATATGGAATTTGGAGATTTTTTTTAAAGTGGTTATTGTTTGTTTCACAGATAAAATT
CTAGATAATTCCACATTTTCTAAGTTCGGGGTGTAGAAGATGGATGGGTTTCCNGTGTATCCATACAGAATCTCTCTGTC
CCTTTACTGTGGTNCTGGATTCCTTGCAGGCTGAACTTCATCAATCGTGTCAAGAACTGTGACAGTTATTCTCAGGATCC
CTCCACAGGGAAGCTTGCATCTAGACAACTTAGAAGGGACTCTTTAGGCCTTCTTCAGTAATGCCACTTTCTGCTTTGGC
CGTCTGGGGTCAGGTAAAATGATACAGAGACAATGAACTTTTGTCATGGACTTGAGATTGCCCAGCATCTGTGAAATGG
GAGTTAAGCACAAAGCGAGTCCAAATCCTGGTGAGACGGGCAGAATCCCAGCTGCTTGTCTGGGGAAAGTGGATTTGG
CTAAAGATGATCTTCCTCCATCTAGAATTGTCAGGACACTCAAGGTGATTCCAGAAGGCTGAGCCTGTCTGTTCGGTAT
CTGCAGCCTCACCTGTTAATGTAGGTGAGCTCCCTGCAAAACCGGCAAGAGGCTGTCAGATATTTTTGGCCAGCTACCC
AGGGCAACCAAGAAGGCAGTGATTGCTGGCTGTACAAGACTTCATTGTGTGCTCTGAATCCAGGGAGAACTTTGAAAT
GATGCTATCAGATAAGACCTAAGACCTGTGATAGCCCATTACATAGCTTTACAGAACTCCATGGCCAAAGGAAGTCTG
AAAGCATCTTTAGCTGTGTGATCGGCCATAGGAACAATCCATGATATGATGGTAACAGAAAAGGGGCCATGAACCTTC
GCATTTCTGTCTTTCGTGGGTGCCCTAGGTATTCACAAAGTAACTGCGTGCTGACTCCTCAAACGACAGGAATCTATACT
TCGTGATTATTATATTTATGAGAATTAGAAATGAAGATATCGGGGAGAGAAAAAAAATCAGGCTTCACATGAGCAAGG
AATTTGTTTGTTATCCAACCATAACAAACAAACCAGTCTCCAAGATAAACAGTTAACAAAAGACTCTCTGGCCTCCCTT
TGGCCTGCTTCCCCATTCTCACCCACTCGCTCACTGGGGAACAGTTTGCAGGCTTCTGGGTTACACATAGATTTAATTGT
GTGTCCCAACCCGGTTCTCCACATCGAGTTTCACATACAGTGGCCACCCCTTCTCTGGTTGTCTTTCAGAGCCTGCCGGG
AGACACAATTCACACAAGCTGCCACGTGCAGCCTTTTTGATTACAGTGGATAATGAACAAGCCCCAGCTTATTAAGGCA
GATTCCAATAAGTGAAAAGGGACCACTGCAAAAATCCCCCACACAGACACGGAGCCAATGACACGGGTGATTGTTTCT
CAGACCCACATGCCTGACACAGCACAAGCACACATCTGCACAAGGGCTCTGCCAAGCAAACACACACCTTTTCACGCT
ACTGGGCTCCACGGGATATGGACCGTACTAAGCCATCCCTGAACATGGTGCAACCTCAGGCTGCGTGTCTTTGTAGTCT
CAAAAGTAAATAAATAAAACTATGCCACAAGGAGAGACTGTAGCCCCAAGCACACAAGAATCTCATCCTAATTCTGAC
AAGCCTGGGGAGGTCACATACACCTTTTTCTATGATAGATTTTCAGACAGAAATATATTATCTGATTTGGAAGCCCGTT
CTTCTATTTGTTTTTAGAGGTGACGCTAGCCATATGCTGTGGCCAGCAAGACTTGTGTTTATGTGCACATGTCTTTGATA
ACAATTCATCTTGCACCTAAAGAGCAAACTCACGGTGTGGGGAAGACTTTTCAGACCATGAAATCTACCTATAGCATGT
TTACTGTCCAGGAACATTAGACCCTTTTTCTGAAATACACACACACACACACACACACACACACACACACACACACAC
ACACACACATATATATATATATATATATATTCTCTTCCCCTTGATGTTGAGAAGTCCCATTTGTGCTTATAAGGAAGAAT
ATATCCATTGAGAATTCTATTTAAACATGTGGCTTAGCACTTGAGTGTTTTATAAACCGACACAATTGTTATGCGGATCA
TTTGGTAATCAAAAGGTAGGCCATTTGGATTTCCCAGAATTCATGAGAGGAACCATTTTTGCTTCATTACATGGATCAG
TGCCCATAAGACCAAAAGCCCTTGGTAATTTTTATTTTACATAATGAGGGATAATGAGCTATTGGAAGGAAATATTGCT
GGCCCTGGAGTCAGAAGCACCTTCTTGGAGTCCCTGCAGGATGAATCCTCTCACAATCCTCGGATGGCCCTTGGCCTCT
ATGTCCTCCACTGGAGCACAAAATGAGATGAACTGCCAGGTCTAGATTTCACCAGGGTTTCAGGATGCAGACATGGAA
GTGAGCAATGCACAGGAATTCAGGATGCTGAGACTGGTCCCCGTCTGTTGTTTAGATGGCCTGTGTGCTGGAGACTTGG
TCCTCCATGCAGTTATGCTGAGAAATACTGAGAAAGCTTTCAGAGATAGGACTACTGAGAAGTCCTCAGGTCACTGCAG
GGACCTGCTCCCAGGAGAGAAACCAGTGCAGTCAGGCAATCTATGAGTCCTCACAAGACTGACTTATAGAAAATTGGT
AACCCAACCGCTGGATAGTCTCTGAATTTCTATTGTGAGAGTGATTTACTTCTTCCATGTGTTTTCTTGCCATGACACCA
TGTGCCATCAGGGCTTCAACAAAGCCCAAATCCATGGAACCACCCAGTCCTGGGCTTACAGACCCCAGAACCAAACCA
AACATGCTAATGTTCTTTATAAAATCCTCAGCCTCAGACGTTTCATAATAATAACATAAACCAAATTAATACAACCTTC
CAGGGAGGCTTTCATATAGAAATTAACAAATGGCGGAGGCTCTCTAGAGACAGAATTATTTAGGGCAGTCAATGAACA
GTGATGAATAAAGAAACTTATTTGTAAGCAACTTCAGAGATTCTCTCTCCCTATCCAATATGGAGAAGACACTGTGCGG
ATTCTCGCCCCACCCCCAAGGTGTTTCCAACAGGACAAATGTGAACAAAATTCTAGTAGTGATTAAGAAGATCAACCA
ATAGATTCCTGTAATCACCGAGTCTTAAAACAAGGCCTTTCACCAAGGAGGTTTGCACTCAGCCTGAGGAAAAGAGCC
ACGCAGAGAACAGAGACCTACTGACAATTCTAAATTATATCACAGTGGGTCGTGAGCTCAGTAGTCCACACTCTATCCA
AATTGTAATAGACATTCCAGCGCACACTGCCCCAGAACATAACTGTGTTTGTAAACAAAGTCTTTAAAGAGAGGTTACG
TGGTGTCAGGTTCTGTCCAGCACCCACGGCAGCTGACAACTGTCTGTAACTCTAGTTCCCAGGGATCTAACACAAAACA
CCAATGCACATAAAGTAAGAATAAATAATAATAATAATAATAAAGAGAATGATTACATTAAGATGAAGTGTTAGGGTG
AAGTTCCTTTACCCTATGTCTACTGTTCTCCTAAGAAAAGGAAGAGACACCAGGTGTATGGTGTGTAATGAAAAAAGGC
CAGGTTATGACACAGCAAGGACAAATTCAGAGAAAGGAACTTCAGAAGAAACCAAACCCACCATCTCGTTAGTCTAGC
TTTGAGCTATGAATCAGTTCACACTGTTTAAGCCTCTCAGCCTGGGGCACTTTGCTGTGGTATTCTGTTGGGGTGTGAGC
CTGTGAGGTCAGGGGAGGAGAGGAAACCTGGGCGAATTCAAACAGAAAGAGTAGAGAAGTAGGTACTTGACATACTG
TAAAGGTCAGAATGGAAAATTTCCTTCCGGTCACAGTAGCACAAGGAAATAGTTTTGTCGGCACTGAACCGTGTAGCCC
AAGTTAGCTCTGAGCTCATCTGATTCTTGCCTTAGCCCTCTTCCTTGGTGTTAGGATTACAGATATGCACCATCCTGCCT
GGTGAGAAAGCTCAGATCCAGGCTGGGCAAGCAGGCAGAAGCATGGCTTTCATGGTAACATATGCCTTTCTGCACAGT
CTTTCTGAGGTTCAGTGCATGTGGATCAAGTTAACGTTAGTTAAATGCAACCCCAGATTAGAGATGGTTAAAGTACATT
TTGTTTAAGGTCCTTTTACTGGGGACCTTTGTGGAAGGTGAGAGTTTCTTTGGTGGGACAACTCACATTTGATTTGGTGG
AATTCACATAAAAATCAAGGGAGGGAAATAAAGTCATTTGTTTAACTCAGGTCATGGGTCAGAGAAAATACTACCCAG
CGTCAGGAACACTTGTTTGTTATGTTTTTGAAAATCCTGGTTAAGAAGTTGAAGTGGTCCGCAAATGCCCGGAGTAGCT
GGTAAGCCAGTCTAGAATTTTAGCTTCATCTAAAAAAAATCTGCCAATATGTGAGAACATGCTGAAATAATAATTTCTA



TGCTTAAAACACGGTAAACAAGAAGCAAGGAAGGGGTGGGGTGAGTGGTTGCTCTACCGACCTCAGAGTGTTAGCAGG
AGCGTAGACTAAGAGGATACGTTTCAGAGGTGAGAGTCAGGATAAAGGTTGAGGTGTCAGGATGGGTCCAGGAAACA
GTGAGAATCTCCCTAATTGTGCTTTTATAAATCCTTTGTGGGATTCAAAGCAAAAGCCAGGATGTTAACTGCCCCTAATT
AGTGTTTGTGACGGTGTGTTTCCTATCCTACTCCTTGAAATTGTATGTGATACAAACTCTTACCAGGTATCAAGGACACA
ACATTCTACATTCTACAGGTAACAAACTGCTTGCAAGGTGAGGCAAGCTTGCCTACACTTTTAAGACAACGCCTGATGT
AAATTAAAACCAGCCATTACTTGGACCAACGGAAATCAGTGCAGGAAGTACTTAAACAGTTATGTTTTGGAAAAAGCA
CAGAGTCTCAGTCTTTTGCAGAATTCAAGCTGTTGTGGGGGTAGGGCACGATCCCCAGGAACCTCTACTTACCCGCGGC
TCCAGGGAGAACGAAACTTCCTCTCCTTTCTGCTCTAGAACTCGGCATTGATTGACGAGACCACTAAGCCCGCCCTCGT
GTTAACAGATTTAGATGCATCCACTAGTAAGTGTTCTGTACTTAGGCATCTTTCTCCTTTCTCCTTTACCAACTCCTTAGC
TTCTGTTTTCACAGGTGACATCCTAGTGTTCCAGGCTCCACTCTTCACTTTGGAGTCTTGCGTGGTACCAACATTTGACA
CACCTCCTCTTTGACAGTCCACTGGGTGCCAGCACGCCCCGCCCCCTACCCCTGATCAGGCTACTTCCTCTTTGTTTGTC
GACGCCACCTTGGTCCTTTCTCCTGGCTCTTCCTCATCCTCATGATCCTTCTCTCTCACAATCTGAGTCAGCGGCACTTAC
AGGGCACATGCCCAGACTGATTCTTCCATCTCTGTTGTCAGTACCTGGTGGAAACCACGCCTGTGTTTTTGCCTAGAGCT
GATTTCCTGTTCTGGCTATTCTGCCTTCCGCGTTCTATAGTCACATGTCAGAACCAGAGACATCTTTGGAAAACATGCAC
CCATCTGTGTCTCTCTTTAGACAAAACTTCAGAGACTCCATTGTCACTCCAGACTTTGTTACTCTTGTGGGCAATCTGTG
CATTCTAGTACCGTGAGATACTCCTTAGATACTCAAAAGCATGACGTAGTGTTACCAGATGACTGGTATCCACTGTGAC
ATTCATGAGTTAATTCCCTAATTCCCCAGAATGGGACTTGTAGGAAAGAGGACCCCTAGACAGGTAATTTAGATAAATA
AAACCATTAGAATAATCCCTAATTTAATATCACTTATGTCTCTATATGAGGAGAAAATTGGAACCCAGATAGGTCTAAT
GGGAAGACCATCTGAAAGCTCACAATGAGGATGGTCATCTCAAGCCTAAATGAGAAGTCTCAGAAGAATGAACCTGGT
TGATGCCTTTATATTGGACTTCTGGCCTCTACGATGACTATATATCAGGGTATCTTATCGCAGTGTGCTGCCTGGTTTTCT
GGGTCAACCTGACACAAGCTAGAGTTATCAAGGAGCCTCAGTTCAGGAAATGCCTCCATGAATCCAGCTATATGGCCTT
TTCTCAATTAGTGATCAATGGGGAAGGGCTCAGTCAGTCATGAGTGGTGCCATCCCTGGGCTGGTGGTCCTGGGTTCTA
TAAGAAAGCAAGCTGAAAAAGGCAGAGGAAGTAAGCCAGTAAGCAGCATCCCTCCATGGCCTCTGCATTAGTTCCTGC
CTCCAGGTTCCAGCTCTGATTGAGTTCCTGTCCTGACTTCCTCCAATGATGGACTATGATCTGGAAGAGTAAGCTCAATT
AACCTTTCCCTCCACAACTTGCTTTTTGGTCAGAGTGTTTCTTTCATTGCAGCAATAGAAACTCTAATAAGACATAGAGC
AACAGAAATGACACTAGAACAAAGGTCTTATTTATCTCTAGAACAAGGTCATCTTTGTAGGTGCTGAGAACTAGAACTG
AAACATACATTTTTGAAGGATACCTATAACACATAGTAGAGTAGAAAGAGTAAGGGATTTGCTACAAAAAATACAGTT
TGTCTTAGTTGCTGTTCTATTCCTGTGAAGAAACACCATGACCAAGGCAATTCTTTTATTTTTAAAGCATTAATGGGGCT
TGCTTACAGTTTTAGAGGGTCAGTCAGTTATCATCATGGTGGGGAGCATGGCAGTATGTAGGTAGGCATGGTGCTAGAG
AAGAAGCTGACAGCTTTACATCTTGATTCACAGGTAGCAGGCAGACACACACGAAAGAGAGAGAAAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGACAGAGACAGAGACAGAGACAGAGACTGGGCCTAACATG
GGCTTTTGGAACCTCAAAGCCCACCCCCAGTGACACACTTCCTCCAACAAAGCCACACCTCTTAATCCTTTCCAAACAG
TTCATCAACTGGGGACTAGGCATGTACATATGTGAGCCTGTGTGGGCCATTCTCATTCAAACCACCTCACACACAATTT
AATCTATTTTGACATATATTTTGACTTTTAGAATCTAATCAGCCTTAAATTTTAATTTTTTTTCTTAAATAGGATGGACAA
ATTGAAATTAGGATGGACAAGTGAAAATTAGCCAGTGGGTTTATTGTGTAGAGAGAATGAGAGTATGTGTATGTTAAA
TTAGTATTATTATAGCTTTGCACATCATACAGGCTGTCAGTACATTCACACTAAGTTATGCTTCAGTTACAAGAAAATCC
AAACAGTACCCGAAACATGATTTATTTCTCCATCATGAACATGGCTTGCAGAATTAACTCTGCCTCCATCTTTCTGCATG
TCGGGACCCAGATTGAAGACAAGCATCTTCTAGAAGAGATGTGGTACCTGCACAGGTGACATGAAAATAACAGAACAA
CGCAGTGTGTCTACAATCTCTGCTCAGAGGTGGCACAAATCACACGTGCTCACATTTCAGTGACTGAGGAACACCACAT
GACCAACTTGATGCCAGTAGTGAGGGCTTTACAGTCCCCCCAGAAGGAAGGCCAAGAGCTGTTCTTAGCTTTAATGTGA
TGCGCCGCAGATACATTGATACATTTATCAGCTGCCATGAGACATTGGTACATCTTATTGCACTTTACCAACTTGAATGA
TCAGAGGATTTTTGAAGACACCTAAAGTCTCAAAGATTGTTTGTGAGTGAAATAATAAAATAACAGGGTCTCTCAGTTA
CTGTCCTATTGCTATGAAGAGACAACATGACCAAGGGAACGCATATAAAAAGAATGTCATTGGTGGCTTGCTTACAGTT
TTAGAGGGTTAGTCCATATAATCATAATGGGAAGCAGATAGTCATGGCTGTGAGCTATATATCCTGATTCCCAAGCAGG
AGAGGGAAAGACAGACAGACAGACAGACAGAAAGACTTTAACTGTGGTCCTTACAACTTGGCAACTCCTTAGTCTTTC
CCAGTTCTACTAACTGGGCTCTGAGCATTCAAACATATGAGCCTATAGGGGCCGTTCTCATTCAAACCACCACACTGAC
CAAATCAGGAGAGAACCTAAAGTGGAAAATGTAGTGACGTAATTTAACCACATGCAGACAGGTGCCTGGACCTGGGAA
GAAGTGGGTGTTATTGGGAGTTACAGGGTCTTGACCATTTCCATAGAGAGAATGAGTTTATAATTGAACGTTGTAAGAT
ATGCAGAAAGACTTTTAAATAGGGAATTAAATTGGAGCCAGATAATCAAATCAAAACACCACCAATAAAAAGTGTGGT
GGTGCCAGGCGTGGTGGCTCACGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCAAGGCC
AGCCTGGTCTACAAAGTGAGTTCCATGACAGCCAGGGCTACACAGAGAAACCCTGTACCGAAAAACCAAAAAAAAAA
AAAAAAGTGTGGCAGTAGGAAGGCATGACAGACTAAGAGAAGCCAATGTGAATAAGACAGAGGAAGAGCCTTTAAAG
GCACGGGTCATTGGGGTGTGGTTAGAGGGACACAGAGAGATGAGTTTGTAAATTTATTTGCATGTGACCTGCAGAAGT
CTTTGAAGACCCAGGGAAGGGTAATGCAGTGAGCTCTGCATTCCATTCTCCCTTCAATGGATTCTTTGTGAAGGGCAAG
AGTCAGTGGATAAACATCCATCCATTGAGAAGGGGGAGAGTCAAGTTAGAAGGCTCCCTTTGAGGAAGGAGTCTCTTC
TGACAGGCAGAGGAGCAGATAGGGAAAGAATGAAAGGGGAGGGTGCTTGAGGAGTTTCCAAGGTGGAGACACATTCT
CTCGGCCTTCCACACATCTGGCAGAGTTCTCACAAATGCAACCAGCGTGCAGCTTCTCGTCTGCGGGAACTTTCACTCC
TCCTACTTATTTTCCAAAGACACCTAAGAGCATCTATCTCTTCATACTCCAGAGTAAAACCGCTGTTTTGTAACCAGCCC
GATGAAGCTGCTGACAGCATACTGGGTGGGTGGAGAGTGGGCAAAAGAAACCCTAAAGAGCTCTAGCTAACTTATGCC




TTCCAGGGGGTGCCGGGGGAGGGGGGAGTGCTGTAAGTATTTACAAGAAATACTGTCTCCTGGCACATCATTAGGTAA
GCTTCCATCAACGACCTCCCCACACTGAAGTGCCACTTTTCAAAAAGCATGTTTCTCTTGGCCCCTGGTGACGAGAGGG
GGCTCTTACTGTATAGCAATGGTCTGCTAGAAACCCGCTCCCTGAAGGAGAGATTGGTAAGGTAGTGGGGAAAGCCCT
AAAATGTGGTGAAAGCTTTTGATTACAATAACAGCAGGCCTTTTTTTAATCCCCCAGAAGGTTCATCCAAATGGAGCCC
TTGTGGTCTACAAACTATGGCAGACCTAGCCCTGGTCTTGCTTACCCTAGTCCCCCCCCCCCCTCTTTTTATAGTAAGCA
AGACCTAGGCTTTTATTGATTATGTGACTTTGGGTACCCTAGCCCATTTTTTGATTGATAGGACCACATGCCTTTTCCTA
AGTTTTCTGGGAGTTTGGTTAGACTAGTCTGTTCTGAGGACCTCTTCATCACTGAAATCCTGTGCCAAAAAGGAGTAAA
AGTCACTTGAATTTCATTTGGAGGGAGGCTGATTCATCAAGTTAACATTTCTTTCAGAGACCCTTTAACAACACCTACTC
GCATTTCGTCTGCTCCTTGGGTGAATAGGGCTATTGTATTCACCATCTAAACAGGCAGGGACCTGGGTGGGTCTAAAGC
TCAGGTCCTATGAGTAGCATTTGACTCTTGTTGGACACTTTTCTTAATTGTGACCAACGAGCATCTTCTGTCCTTTTGAG
AACAGGGAGAGAAGATCCAATAGACA

Selection Cassette:

GGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTG
GCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTG
AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTC
TGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCA
GCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG
AAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGA
GGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACA
ACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC
ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGG
CGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGAT
ACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGG
TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACA
GGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC
GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGG
TGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTT
GCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTG
GAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAG
GTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC
TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG
ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGA
ACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGAC
GATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTG
TGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATG
AATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAAT
CACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATC
AAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGA
TGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG
AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAG
GCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAA
ACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGT
CTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGG
CAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT
GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA
CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCC
GGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATC
CCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCT
TTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA
TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTA
CCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTG
GCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT
TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCG
GGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTG
CCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATG
GCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC



GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCT
GGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATA
ATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGG
ATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCA
ACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTC
TGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA
AATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGG
CCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAAT
GTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCG
GCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGG
GATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGG
CACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTG
CGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCT
GTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCG
ACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCG
GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTT
GACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGA
ATTCCTCGAGGGCGCGCCATTTAAT

Targeted Locus:

GATCTCCAAGCCTCCAGATAAGGGTCACTGGTGAGCCTTCCAATTCCGGATTGTAGTTCATTCCAAATATTGTCAAGTT
GACAACCAGGAATAGCCACTACACCTGGCTATCCTGGAACTCACTTTGTACACCAGGCTGGCACTCGAACTCAGGAAT
CCACATTACCACTGCCTCCCAAGTGCTGGGATTAAAGGCGTGCGCCACCACGCCTGGCTCCAAGCAACACTAACACTA
ATACAACCCAATACTTGCTAAGTCGCTTCTATGGCCGCACATATTTCATTAGCTTTCATATAAAATTTGTTATTTAATTTT
GCACCAGGTAAAAGCATCACTGCAGATATGTCCTGCGGCCGAGCACTTGGCCTTGCCCATCTCCTTGCCAACCCTCTCC
TCTGACAGGCTTCCCCTGCCGAGTTTTCCCGACTTAGAACTCATTTTGTTATTTCAAGCTCTTTTTCCGTGTCAGAGTCCC
ACTCTCCAGCTTCACTCTTCCCCTCATGGGACACTGCGGCCTCAATTTCCAACCTCTCCTGATCCAGTTCTAGAACCTTC
TCTCTAGCTCTCTAGCTCCTCCACTTAACAGCCCCTCCCCCAAGTGAGCTCCAGGCACCAACAGTTTCTTTGCATTTGAT
AACTTGAACAGTAACACTGCATTTAGGGGCCTATGAAGGCAAAAATCAGTAGCGGAGACCTGGACAAATAATTTGTTT
TTAAAGGCTATCTCTGGGACAAGACTGCATAGCTCACAACAGGCCCACCTAAATGTATTGTCTCTAGTTTATAACCTAA
GTTTTGAGTTACTAAATTGTTCAGTGGAGAAGTTAGAAAGTTTAAATCCAGGCACAACAACAAGTTTACAGACTTCCCT
TCTCCCTGGCTCCTCCCTGTGGTCAGCACAATTACAAACTTGGGTTGACTTTGTTAACTTTCAAGGTTTCACCGGTGGAC
GTTCATATTTACGGAACGTTTACCAAAAACAATGAGGTTGTATTTTCTCCCTCTGTGTTAATTCTAGCTTGTTAGAGATC
CTGCCCTATCTAGAGGTAGTCGGTCTCTGGGTTTTGTGAGGAAGAGCAGAATTTTTTTTTTTAATTGAATTGAGTATAAT
TTTATTTTGGTAAAAATGGAGTGCTGTCCCTTTAAATTCTGAAGTGAACTTGGCTAAGAAAGGCCAACAGCTCAAGGTC
CAGCCCCTAGATGAGAGAATAACTCCAGACTCCATCCTCAGGCTTTGCAAGGGCACAGCTGTGCCAGCTCACCCTGGC
AGACTCCTGGCAGCATGGCCGCTCTAGAGGCCATAGCGGCCGGATCCWCGWGGCGCGCCGGATCCCGGGCCGCTCTA
GCTAGACTAGTCTAGCTAGAGGAATTCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAAT
AAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGC
CCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGG
AAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTG
GCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTG
TGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGG
TACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCT
AGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCG
TCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAG
CTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGC
CTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCC
TCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTG
TTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCG
AATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGT
TTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTG
ACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGAC
TACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAG



ATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACC
GCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACC
CGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTG
AAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGC
TGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATAT
CCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGC
GACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGAT
GATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATC
ATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTT
CCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGG
ATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGC
TGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTA
TCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGG
TCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCA
CGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAG
TGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGC
AAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAG
CGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGC
CTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACC
AGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGT
GGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCG
TAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAG
CGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGA
AAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGC
GAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGG
ATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATG
TATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGG
CGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCAC
GCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTA
TCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGG
CCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATT
CTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAA
AAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAA
ACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGG
CCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTC
CACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAA
TGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAG
GTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTG
AACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAA
TCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGG
TGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCT
CGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTT
GCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCG
ACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACG
AAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCG
TGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCT
GGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGA
CCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTG
AGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCG
CGCCGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGCCATGTCTGCCTCTTAGCCGGGAGGATGTGGCTAGCATCTG
TCATTGGAAACCTTAGTGTTTGATTGTCCCTAGTCACGGGACATCCAAGATAGGTGAGAGTCTATGTTCCCAACTAACA
CTTTCATTTCCTCACGGTCTTGATGTTCCACAAATGTCCTCCCAAGGACCTATTTCAGACTGTCTGTAAAGAGAAGAGAT
GCTAACAGTAATATATGGAATTTGGAGATTTTTTTTAAAGTGGTTATTGTTTGTTTCACAGATAAAATTCTAGATAATTC
CACATTTTCTAAGTTCGGGGTGTAGAAGATGGATGGGTTTCCGTGTATCCATACAGAATCTCTCTGTCCCTTTACTGTGG
TCTGGATTCTTGCAGGCTGAACTTCATCAATCGTGTCAAGAACTGTGACAGTTATTCTCAGGATCCCTCCACAGGGAAG
CTTGCATCTAGACAACTTAGAAGGGACTCTTTAGGCCTTCTTCAGTAATGCCACTTTCTGCTTTGGCCGTCTGGGGTCAG
GTAAAATGATACAGAGACAATGAACTTTTGTCATGGACTTGAGATTGCCCAGCATCTGTGAAATGGGAGTTAAGCACA
AAGCGAGTCCAAATCCTGGTGAGACGGGCAGAATCCCAGCTGCTTGTCTGGGGAAAGTGGATTTGGCTAAAGATGATC
TTCCTCCATCTAGAATTGTCAGGACACTCAAGGTGATTCCAGAAGGCTGAGCCTGTCTGTTCGGTATCTGCAGCCTCAC




CTGTTAATGTAGGTGAGCTCCCTGCAAAACCGGCAAGAGGCTGTCAGATATTTTTGGCCAGCTACCCAGGGCAACCAA
GAAGGCAGTGATTGCTGGCTGTACAAGACTTCATTGTGTGCTCTGAATCCAGGGAGAACTTTGAAATGATGCTATCAGA
TAAGACCTAAGACCTGTGATAGCCCATTACATAGCTTTACAGAACTCCATGGCCAAAGGAAGTCTGAAAGCATCTTTAG
CTGTGTGATCGGCCATAGGAACAATCCATGATATGATGGTAACAGAAAAGGGGCCATGAACCTTCGCATTTCTGTCTTT
CGTGGGTGCCCTAGGTATTCACAAAGTAACTGCGTGCTGACTCCTCAAACGACAGGAATCTATACTTCGTGATTATTAT
ATTTATGAGAATTAGAAATGAAGATATCGGGGAGAGAAAAAAAATCAGGCTTCACATGAGCAAGGAATTTGTTTGTTA
TCCAACCATAACAAACAAACCAGTCTCCAAGATAAACAGTTAACAAAAGACTCTCTGGCCTCCCTTTGGCCTGCTTCCC
CATTCTCACCCACTCGCTCACTGGGGAACAGTTTGCAGGCTTCTGGGTTACACATAGATTTAATTGTGTGTCCCAACCCG
GTTCTCCACATCGAGTTTCACATACAGTGGCCACCCCTTCTCTGGTTGTCTTTCAGAGCCTGCCGGGAGACACAATTCAC
ACAAGCTGCCACGTGCAGCCTTTTTGATTACAGTGGATAATGAACAAGCCCCAGCTTATTAAGGCAGATTCCAATAAGT
GAAAAGGGACCACTGCAAAAATCCCCCACACAGACACGGAGCCAATGACACGGGTGATTGTTTCTCAGACCCACATGC
CTGACACAGCACAAGCACACATCTGCACAAGGGCTCTGCCAAGCAAACACACACCTTTTCACGCTACTGGGCTCCACG
GGATATGGACCGTACTAAGCCATCCCTGAACATGGTGCAACCTCAGGCTGCGTGTCTTTGTAGTCTCAAAAGTAAATAA
ATAAAACTATGCCACAAGGAGAGACTGTAGCCCCAAGCACACAAGAATCTCATCCTAATTCTGACAAGCCTGGGGAGG
TCACATACACCTTTTTCTATGATAGATTTTCAGACAGAAATATATTATCTGATTTGGAAGCCCGTTCTTCTATTTGTTTTT
AGAGGTGACGCTAGCCATATGCTGTGGCCAGCAAGACTTGTGTTTATGTGCACATGTCTTTGATAACAATTCATCTTGC
ACCTAAAGAGCAAACTCACGGTGTGGGGAAGACTTTTCAGACCATGAAATCTACCTATAGCATGTTTACTGTCCAGGAA
CATTAGACCCTTTTTCTGAAATACACACACACACACACACACACACACACACACACACACACACACACACACATATAT
ATATATATATATATATTCTCTTCCCCTTGATGTTGAGAAGTCCCATTTGTGCTTATAAGGAAGAATATATCCATTGAGAA
TTCTATTTAAACATGTGGCTTAGCACTTGAGTGTTTTATAAACCGACACAATTGTTATGCGGATCATTTGGTAATCAAAA
GGTAGGCCATTTGGATTTCCCAGAATTCATGAGAGGAACCATTTTTGCTTCATTACATGGATCAGTGCCCATAAGACCA
AAAGCCCTTGGTAATTTTTATTTTACATAATGAGGGATAATGAGCTATTGGAAGGAAATATTGCTGGCCCTGGAGTCAG
AAGCACCTTCTTGGAGTCCCTGCAGGATGAATCCTCTCACAATCCTCGGATGGCCCTTGGCCTCTATGTCCTCCACTGGA
GCACAAAATGAGATGAACTGCCAGGTCTAGATTTCACCAGGGTTTCAGGATGCAGACATGGAAGTGAGCAATGCACAG
GAATTCAGGATGCTGAGACTGGTCCCCGTCTGTTGTTTAGATGGCCTGTGTGCTGGAGACTTGGTCCTCCATGCAGTTAT
GCTGAGAAATACTGAGAAAGCTTTCAGAGATAGGACTACTGAGAAGTCCTCAGGTCACTGCAGGGACCTGCTCCCAGG
AGAGAAACCAGTGCAGTCAGGCAATCTATGAGTCCTCACAAGACTGACTTATAGAAAATTGGTAACCCAACCGCTGGA
TAGTCTCTGAATTTCTATTGTGAGAGTGATTTACTTCTTCCATGTGTTTTCTTGCCATGACACCATGTGCCATCAGGGCTT
CAACAAAGCCCAAATCCATGGAACCACCCAGTCCTGGGCTTACAGACCCCAGAACCAAACCAAACATGCTAATGTTCT
TTATAAAATCCTCAGCCTCAGACGTTTCATAATAATAACATAAACCAAATTAATACAACCTTCCAGGGAGGCTTTCATA
TAGAAATTAACAAATGGCGGAGGCTCTCTAGAGACAGAATTATTTAGGGCAGTCAATGAACAGTGATGAATAAAGAAA
CTTATTTGTAAGCAACTTCAGAGATTCTCTCTCCCTATCCAATATGGAGAAGACACTGTGCGGATTCTCGCCCCACCCCC
AAGGTGTTTCCAACAGGACAAATGTGAACAAAATTCTAGTAGTGATTAAGAAGATCAACCAATAGATTCCTGTAATCA
CCGAGTCTTAAAACAAGGCCTTTCACCAAGGAGGTTTGCACTCAGCCTGAGGAAAAGAGCCACGCAGAGAACAGAGA
CCTACTGACAATTCTAAATTATATCACAGTGGGTCGTGAGCTCAGTAGTCCACACTCTATCCAAATTGTAATAGACATT
CCAGCGCACACTGCCCCAGAACATAACTGTGTTTGTAAACAAAGTCTTTAAAGAGAGGTTACGTGGTGTCAGGTTCTGT
CCAGCACCCACGGCAGCTGACAACTGTCTGTAACTCTAGTTCCCAGGGATCTAACACAAAACACCAATGCACATAAAG
TAAGAATAAATAATAATAATAATAATAAAGAGAATGATTACATTAAGATGAAGTGTTAGGGTGAAGTTCCTTTACCCT
ATGTCTACTGTTCTCCTAAGAAAAGGAAGAGACACCAGGTGTATGGTGTGTAATGAAAAAAGGCCAGGTTATGACACA
GCAAGGACAAATTCAGAGAAAGGAACTTCAGAAGAAACCAAACCCACCATCTCGTTAGTCTAGCTTTGAGCTATGAAT
CAGTTCACACTGTTTAAGCCTCTCAGCCTGGGGCACTTTGCTGTGGTATTCTGTTGGGGTGTGAGCCTGTGAGGTCAGG
GGAGGAGAGGAAACCTGGGCGAATTCAAACAGAAAGAGTAGAGAAGTAGGTACTTGACATACTGTAAAGGTCAGAAT
GGAAAATTTCCTTCCGGTCACAGTAGCACAAGGAAATAGTTTTGTCGGCACTGAACCGTGTAGCCCAAGTTAGCTCTGA
GCTCATCTGATTCTTGCCTTAGCCCTCTTCCTTGGTGTTAGGATTACAGATATGCACCATCCTGCCTGGTGAGAAAGCTC
AGATCCAGGCTGGGCAAGCAGGCAGAAGCATGGCTTTCATGGTAACATATGCCTTTCTGCACAGTCTTTCTGAGGTTCA
GTGCATGTGGATCAAGTTAACGTTAGTTAAATGCAACCCCAGATTAGAGATGGTTAAAGTACATTTTGTTTAAGGTCCT
TTTACTGGGGACCTTTGTGGAAGGTGAGAGTTTCTTTGGTGGGACAACTCACATTTGATTTGGTGGAATTCACATAAAA
ATCAAGGGAGGGAAATAAAGTCATTTGTTTAACTCAGGTCATGGGTCAGAGAAAATACTACCCAGCGTCAGGAACACT
TGTTTGTTATGTTTTTGAAAATCCTGGTTAAGAAGTTGAAGTGGTCCGCAAATGCCCGGAGTAGCTGGTAAGCCAGTCT
AGAATTTTAGCTTCATCTAAAAAAAATCTGCCAATATGTGAGAACATGCTGAAATAATAATTTCTATGCTTAAAACACG
GTAAACAAGAAGCAAGGAAGGGGTGGGGTGAGTGGTTGCTCTACCGACCTCAGAGTGTTAGCAGGAGCGTAGACTAA
GAGGATACGTTTCAGAGGTGAGAGTCAGGATAAAGGTTGAGGTGTCAGGATGGGTCCAGGAAACAGTGAGAATCTCCC
TAATTGTGCTTTTATAAATCCTTTGTGGGATTCAAAGCAAAAGCCAGGATGTTAACTGCCCCTAATTAGTGTTTGTGACG
GTGTGTTTCCTATCCTACTCCTTGAAATTGTATGTGATACAAACTCTTACCAGGTATCAAGGACACAACATTCTACATTC
TACAGGTAACAAACTGCTTGCAAGGTGAGGCAAGCTTGCCTACACTTTTAAGACAACGCCTGATGTAAATTAAAACCA
GCCATTACTTGGACCAACGGAAATCAGTGCAGGAAGTACTTAAACAGTTATGTTTTGGAAAAAGCACAGAGTCTCAGT
CTTTTGCAGAATTCAAGCTGTTGTGGGGGTAGGGCACGATCCCCAGGAACCTCTACTTACCCGCGGCTCCAGGGAGAAC
GAAACTTCCTCTCCTTTCTGCTCTAGAACTCGGCATTGATTGACGAGACCACTAAGCCCGCCCTCGTGTTAACAGATTTA
GATGCATCCACTAGTAAGTGTTCTGTACTTAGGCATCTTTCTCCTTTCTCCTTTACCAACTCCTTAGCTTCTGTTTTCACA



GGTGACATCCTAGTGTTCCAGGCTCCACTCTTCACTTTGGAGTCTTGCGTGGTACCAACATTTGACACACCTCCTCTTTG
ACAGTCCACTGGGTGCCAGCACGCCCCGCCCCCTACCCCTGATCAGGCTACTTCCTCTTTGTTTGTCGACGCCACCTTGG
TCCTTTCTCCTGGCTCTTCCTCATCCTCATGATCCTTCTCTCTCACAATCTGAGTCAGCGGCACTTACAGGGCACATGCC
CAGACTGATTCTTCCATCTCTGTTGTCAGTACCTGGTGGAAACCACGCCTGTGTTTTTGCCTAGAGCTGATTTCCTGTTCT
GGCTATTCTGCCTTCCGCGTTCTATAGTCACATGTCAGAACCAGAGACATCTTTGGAAAACATGCACCCATCTGTGTCTC
TCTTTAGACAAAACTTCAGAGACTCCATTGTCACTCCAGACTTTGTTACTCTTGTGGGCAATCTGTGCATTCTAGTACCG
TGAGATACTCCTTAGATACTCAAAAGCATGACGTAGTGTTACCAGATGACTGGTATCCACTGTGACATTCATGAGTTAA
TTCCCTAATTCCCCAGAATGGGACTTGTAGGAAAGAGGACCCCTAGACAGGTAATTTAGATAAATAAAACCATTAGAA
TAATCCCTAATTTAATATCACTTATGTCTCTATATGAGGAGAAAATTGGAACCCAGATAGGTCTAATGGGAAGACCATC
TGAAAGCTCACAATGAGGATGGTCATCTCAAGCCTAAATGAGAAGTCTCAGAAGAATGAACCTGGTTGATGCCTTTAT
ATTGGACTTCTGGCCTCTACGATGACTATATATCAGGGTATCTTATCGCAGTGTGCTGCCTGGTTTTCTGGGTCAACCTG
ACACAAGCTAGAGTTATCAAGGAGCCTCAGTTCAGGAAATGCCTCCATGAATCCAGCTATATGGCCTTTTCTCAATTAG
TGATCAATGGGGAAGGGCTCAGTCAGTCATGAGTGGTGCCATCCCTGGGCTGGTGGTCCTGGGTTCTATAAGAAAGCA
AGCTGAAAAAGGCAGAGGAAGTAAGCCAGTAAGCAGCATCCCTCCATGGCCTCTGCATTAGTTCCTGCCTCCAGGTTC
CAGCTCTGATTGAGTTCCTGTCCTGACTTCCTCCAATGATGGACTATGATCTGGAAGAGTAAGCTCAATTAACCTTTCCC
TCCACAACTTGCTTTTTGGTCAGAGTGTTTCTTTCATTGCAGCAATAGAAACTCTAATAAGACATAGAGCAACAGAAAT
GACACTAGAACAAAGGTCTTATTTATCTCTAGAACAAGGTCATCTTTGTAGGTGCTGAGAACTAGAACTGAAACATACA
TTTTTGAAGGATACCTATAACACATAGTAGAGTAGAAAGAGTAAGGGATTTGCTACAAAAAATACAGTTTGTCTTAGTT
GCTGTTCTATTCCTGTGAAGAAACACCATGACCAAGGCAATTCTTTTATTTTTAAAGCATTAATGGGGCTTGCTTACAGT
TTTAGAGGGTCAGTCAGTTATCATCATGGTGGGGAGCATGGCAGTATGTAGGTAGGCATGGTGCTAGAGAAGAAGCTG
ACAGCTTTACATCTTGATTCACAGGTAGCAGGCAGACACACACGAAAGAGAGAGAAAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGACAGAGACAGAGACAGAGACAGAGACTGGGCCTAACATGGGCTTTTGGA
ACCTCAAAGCCCACCCCCAGTGACACACTTCCTCCAACAAAGCCACACCTCTTAATCCTTTCCAAACAGTTCATCAACT
GGGGACTAGGCATGTACATATGTGAGCCTGTGTGGGCCATTCTCATTCAAACCACCTCACACACAATTTAATCTATTTT
GACATATATTTTGACTTTTAGAATCTAATCAGCCTTAAATTTTAATTTTTTTTCTTAAATAGGATGGACAAATTGAAATT
AGGATGGACAAGTGAAAATTAGCCAGTGGGTTTATTGTGTAGAGAGAATGAGAGTATGTGTATGTTAAATTAGTATTAT
TATAGCTTTGCACATCATACAGGCTGTCAGTACATTCACACTAAGTTATGCTTCAGTTACAAGAAAATCCAAACAGTAC
CCGAAACATGATTTATTTCTCCATCATGAACATGGCTTGCAGAATTAACTCTGCCTCCATCTTTCTGCATGTCGGGACCC
AGATTGAAGACAAGCATCTTCTAGAAGAGATGTGGTACCTGCACAGGTGACATGAAAATAACAGAACAACGCAGTGTG
TCTACAATCTCTGCTCAGAGGTGGCACAAATCACACGTGCTCACATTTCAGTGACTGAGGAACACCACATGACCAACTT
GATGCCAGTAGTGAGGGCTTTACAGTCCCCCCAGAAGGAAGGCCAAGAGCTGTTCTTAGCTTTAATGTGATGCGCCGCA
GATACATTGATACATTTATCAGCTGCCATGAGACATTGGTACATCTTATTGCACTTTACCAACTTGAATGATCAGAGGA
TTTTTGAAGACACCTAAAGTCTCAAAGATTGTTTGTGAGTGAAATAATAAAATAACAGGGTCTCTCAGTTACTGTCCTA
TTGCTATGAAGAGACAACATGACCAAGGGAACGCATATAAAAAGAATGTCATTGGTGGCTTGCTTACAGTTTTAGAGG
GTTAGTCCATATAATCATAATGGGAAGCAGATAGTCATGGCTGTGAGCTATATATCCTGATTCCCAAGCAGGAGAGGG
AAAGACAGACAGACAGACAGACAGAAAGACTTTAACTGTGGTCCTTACAACTTGGCAACTCCTTAGTCTTTCCCAGTTC
TACTAACTGGGCTCTGAGCATTCAAACATATGAGCCTATAGGGGCCGTTCTCATTCAAACCACCACACTGACCAAATCA
GGAGAGAACCTAAAGTGGAAAATGTAGTGACGTAATTTAACCACATGCAGACAGGTGCCTGGACCTGGGAAGAAGTG
GGTGTTATTGGGAGTTACAGGGTCTTGACCATTTCCATAGAGAGAATGAGTTTATAATTGAACGTTGTAAGATATGCAG
AAAGACTTTTAAATAGGGAATTAAATTGGAGCCAGATAATCAAATCAAAACACCACCAATAAAAAGTGTGGTGGTGCC
AGGCGTGGTGGCTCACGCCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCAAGGCCAGCCTG
GTCTACAAAGTGAGTTCCATGACAGCCAGGGCTACACAGAGAAACCCTGTACCGAAAAACCAAAAAAAAAAAAAAAA
GTGTGGCAGTAGGAAGGCATGACAGACTAAGAGAAGCCAATGTGAATAAGACAGAGGAAGAGCCTTTAAAGGCACGG
GTCATTGGGGTGTGGTTAGAGGGACACAGAGAGATGAGTTTGTAAATTTATTTGCATGTGACCTGCAGAAGTCTTTGAA
GACCCAGGGAAGGGTAATGCAGTGAGCTCTGCATTCCATTCTCCCTTCAATGGATTCTTTGTGAAGGGCAAGAGTCAGT
GGATAAACATCCATCCATTGAGAAGGGGGAGAGTCAAGTTAGAAGGCTCCCTTTGAGGAAGGAGTCTCTTCTGACAGG
CAGAGGAGCAGATAGGGAAAGAATGAAAGGGGAGGGTGCTTGAGGAGTTTCCAAGGTGGAGACACATTCTCTCGGCC
TTCCACACATCTGGCAGAGTTCTCACAAATGCAACCAGCGTGCAGCTTCTCGTCTGCGGGAACTTTCACTCCTCCTACTT
ATTTTCCAAAGACACCTAAGAGCATCTATCTCTTCATACTCCAGAGTAAAACCGCTGTTTTGTAACCAGCCCGATGAAG
CTGCTGACAGCATACTGGGTGGGTGGAGAGTGGGCAAAAGAAACCCTAAAGAGCTCTAGCTAACTTATGCCTTCCAGG
GGGTGCCGGGGGAGGGGGGAGTGCTGTAAGTATTTACAAGAAATACTGTCTCCTGGCACATCATTAGGTAAGCTTCCA
TCAACGACCTCCCCACACTGAAGTGCCACTTTTCAAAAAGCATGTTTCTCTTGGCCCCTGGTGACGAGAGGGGGCTCTT
ACTGTATAGCAATGGTCTGCTAGAAACCCGCTCCCTGAAGGAGAGATTGGTAAGGTAGTGGGGAAAGCCCTAAAATGT
GGTGAAAGCTTTTGATTACAATAACAGCAGGCCTTTTTTTAATCCCCCAGAAGGTTCATCCAAATGGAGCCCTTGTGGT
CTACAAACTATGGCAGACCTAGCCCTGGTCTTGCTTACCCTAGTCCCCCCCCCCCCTCTTTTTATAGTAAGCAAGACCTA
GGCTTTTATTGATTATGTGACTTTGGGTACCCTAGCCCATTTTTTGATTGATAGGACCACATGCCTTTTCCTAAGTTTTCT
GGGAGTTTGGTTAGACTAGTCTGTTCTGAGGACCTCTTCATCACTGAAATCCTGTGCCAAAAAGGAGTAAAAGTCACTT
GAATTTCATTTGGAGGGAGGCTGATTCATCAAGTTAACATTTCTTTCAGAGACCCTTTAACAACACCTACTCGCATTTCG
TCTGCTCCTTGGGTGAATAGGGCTATTGTATTCACCATCTAAACAGGCAGGGACCTGGGTGGGTCTAAAGCTCAGGTCC




TATGAGTAGCATTTGACTCTTGTTGGACACTTTTCTTAATTGTGACCAACGAGCATCTTCTGTCCTTTTGAGAACAGGGA
GAGAAGATCCAATAGACAGGTCTTAGAGTGATGTGTCAGCAGACATTGAGACAAAGAGCTGCAGCATGCTGGAATTAT

GGATGCACTGTGGTTTGGAATATGGCAGACACTCTGGCCATGCGTGTCTTCTAGATGAAGCGCCTCTGCAGATGCCCAG
TCTGGCAGGATC



