Lexicon Genetics Incorporated — Genentech Project Materials

Genentech ID: UNQ786 Date of Submission: 11-10-04

Lexicon Contract Name: | DNA430 Mutation Type: X Standard Knock out
LexVision Name: ENZ802N1 O Conditional
Reference accessions: NM_ 175098 Is this gene X-linked? No

Required Materials: [0 pKOS clone DNA(s) _ pKOS13, pKOS16
[ Target Vector DNA _ pKOS16TV
[ Targeted ES Cell DNA __1H6
1 Genomic Map

Southern Blot Analysis:
External/Internal Probe Strategies

5’ External 3’ External
Name of Probe: 20+21 16+17
Restriction Enzyme for Genomic Digest: EcoRV EcoRV
Predicted Wild-type Band (kb): 18.2 kb 18.2 kb
Predicted Mutant Band (kb): 13.9kb 10.3 kb
Probe Size: 245 bps 374 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: 22 5’ Primer Name: 30

3’ Primer Name: 23 3’ Primer Name: GT-ires
Predicted Wild-type Band (bp): 234 bps Predicted Wild-type Band (bp): none
Predicted mutant band (bp) none Predicted mutant band (bp) 487 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

20 5 -GCATCAGAGCTGCTCCTACA

21 5 -CTGTATGGTGTCCGAAGCTTC

16 5 -GGCAGGTGCACACCTGACCA

17 5 -GTGTGTAGTTTCAGAACAGCTAC

PCR Genotyping

22 5’ - TGAAGATGGACAGACGGCAGT
23 5’ - CGGCTGTTGCAAAGTGTAGTGA
30 5’ - GGGCAGTGGTGGCATAC
GT-ires 5° - CCCTAGGAATGCTCGTCAAGA




Genomic Sequence Deleted:

GCAGCCCTGCTGAAGATGGACAGACGGCAGTAGTCAGCTGTTCCTCCTCTCTCCTCTCAAAAGACTTGATCGTTTGGTG
TCTTGTTTCCAGCCACTGCTCCTCGATCAAGTCTGTCTGCTTCCTTCGTCAGACATGTTCCGTACAATCTCAAGGAAAAA
TATGTCCCAGAAGCTGAGCTTCCTGTTGTTGGTGTTCGGACTCATCTGGGGGCTGATGCTACTTCACTACACTTTGCAAC
AGCCGCGGCGGCAGAGCAGCGTCAAGCTTCGTGAGCAAATCCTAGATTTAAGCAAAAGATACGTGAAAGCTCTGGCGG
AGGAGAGCAGGAGCACGGCGGATGTGGACAGCGGCGCGTCCATGGCAGGCTATGGTAAGAACCTG

Genomic Locus: (The deleted sequence represents nt15516-15897-in the sequence below. KOS16 used to generate the TV
represents nt 9218-18302 in the sequence below.)

TTGTAATAATTTGTCTACAAGTTGTTTTGTATTTGTCATGTGTATACATATTTATACCATCCGTGACAAGAATATCTTTAA
AACACTTTATTTGTATTCATGTAATTGTGTGTGAGTGTGCTGAGGTCTGCAGAGGCCAGAAGCAGATGGGATCCCTTGG
AGCTGGAGTTCCAAGAGATTATGAACCTCTTGATGTGGGAGCTGGTAATTGAACTCTGGTCTTCTGGTCCCTCAGCAAA
CTGTCTGAACTTTTGAGCTAGGTCTCCAGTCCTCAGAAAAGGATAGTTTGTTTCTATTAGTCTTTAGTCCTTTTAGTTATT
TTTTTATCCTATTTCCCTGAGTGAGGACCTTCAGGAGCACCATGGGGACATTGGACTCTCCAACACTAGGATGCCCTCTA
GTGTCAGACAACAGCATTAGGGGTTTCTTTTCTAGTGGAAGGTAGATAGTAGGATGCTTCACCACTAGTGGCGAATAGG
GTGCTGAGTTTTCTCTAGTAGCAATGCAGCTGCTGCGCCTCTTAGTTGCTAAGCAACCGCGTCGCCCTGAGCCCCTGGG
CCAACAGCACGTGCTGTCTCTCCGCAAGGCGGGACTACATTCCCCACAATGCCGCGCGCAGTAGGCCCTGGCCGGAGA
ATGGGGGAAGGGTGGCCGGGAGGCGGAGCGGAAACCGGGAGTAGCGTCCCCGGGTGCCGAGCGCTCTCGGTCCTACC
TCCGTCCTGGCCCGCAGGCTGTTGCGGCGCCGCTAACGCCCTCCCGTGGCGGGCTGTGGCTGTACTTCCAGTTTGTGAG
CCCCGCGGCGGCGGCCCGCGTGATTGAAAGGAAACCAGCAGGCCAGGTCAGACGGAGGAGATTGGGGAGGCGGGAGG
CGGTGTCCCTGCGGCCCCGGCTTTGCTACTTTGACAGCCTCGACCGCCGGGCCGGGCTCCGCGGTGCTCTGCGGGGATG
GGCAGTCTCTGCGGCCGCGCTCATTTGTGCTCCACTCTTGACAGCTCAATTCTCTCGTTAGGAGAAGGACGTGAAATGC
CCATTAAACCTGCCAAACTCTTCTCCTGGGAGGCTGGGGAGGAACTTTATCTGCTGTAGGTACAGGCGGTGGCAATTGA
ATGGCCAGGCAGCCAGGATTCGAACCCCTGGCGTCCCTCTGCCTGCTGCTTCATTCAGGCTAAGCAATGGCTCCAAGCC
GATGTGTTTCATCCAGCAGATGGAGATCTCATACAGTTTTAAGTTGTTAGATTTATGGATAATAAGCTATTACACCTTGA
GTTTTTCATTTGATGAAAAGATGTTTTGAATGTGATTCGAAGTGTGTGGACTTTTGGTTAATCACTAGGTTGTGTGTTCA
GTTTATATTTTTACTTCTTACATGCAGAGAATTCCTTAAGATATGCTGGCTTCTTAATTTCCGCCCCTTTAAGATGGCTGA
GAATGTTCTAAGGAAATTGATGACTCTGCTTTCCTGGGGATCAGCTCTGTATATAACTGTACAAGGACTCACCTCCCCC
ACCTCCCTAGCCTGGTCCCATAGGAAACCCTTAAAAGGAGATTAAAGGCTTTGTCCGTCAGATCCTTTGCAGCTTTGCC
CTATGTCAACTTTCTGTACTGTTTCTAATGGTTCAGTCGTTTCTCTCCTCCCCACTCCCCTTCTCTCATTTTCTAGACAGG
ATTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCAGTAGACCAGAAAACTATAAATCCCCTTACGCATTTATTCGT
GACCAGGCTGGCCTCAAACTCAAGAGATCCTCCTGCCTCCGCCTCCCTAGTGCTGGGATTAAAGGTGTGCGCCACCATC
ACCTGACACCCACTTAGGATTTCTGTTCCCAGGTTATAGTTTTTGTCTGGAGACACATTGAGTGAATGCAGTAAATCTGA
TCAGGAACGACTTCAACGTGTTCAGGTTCTGTCAGTTGTTTTTACCCTTGCTTTCTCAATGTTATTGACATTGGGTTTTCA
AGGAAAGCTTTATAAAACTTTAACTGAATTTCATTTTTATTTAACGTGTATGCCCTGTATGTACTATTTTGAGTCGAGAC
ATGATGATTTATGTGACTGTGTGATATCTTTAGGGAAAGGGGAGCCTTCTAATGATTGCTAGAACAGTAGCAGTTAATA
ATTGTGGAAGGGGGCATACGCATGCAAACATTTCTGATTAACCTTAAAACGTGCGGCAGAAACACTCATTTTGAAGAA
AATGTCTCTCCTTGGTGTTATGAGTGCAGTAGAGGAGAAGGTGAGAACCGCAGCCTTGGTTCTTGTCCTGTTCTGCCAC
CATCCGCATGACCTTAGCTCTGCTTTCTCTGCAGTTCTCCTTTCCCCGTGTCTACAGTAATGAACAGATCGATTCGTCTAT
CTCAGACTTCCAATGCTAAGGATCTTGGAACATCCATTTTACTATAGCGGAAAACTATAAATCCCCTTACACATTTATTC
GTGTCCTTGTTCCCTGCCCTTTACGTTTTACAGTTCTTTCCTTCCACCCTGATAAAAAGGGATTCTCGTGGAAGAGCTAG
GAAGCTGCAGAAATCATGATCCCTACCAACCAGCATCGGCTCTGCGAGCTGCGGCTCCTTTTCCTTCCATCCTAGTGGT
CCTGGGTACCTCTTGCCTGTGCACTCTTAGCTTCTGGTCTCACTTCTCTAACCCGTTTTCATTTTTCCTTTTCATAAATTCA
TCTGCTTCAGCCATTGTTTTCTCTCTGGTCTCTTTATGTAGAAGGCCCCTGGCAGGGGTGCCCTGTGCTAGCCCGTTCAT
CTGGAAAGAGGTGTAGGGCCATATGACACAAGCTATGATTGGCTAAGGCTCTGAGCAGCTCAGCCTGTGACCGAAATA
TCTGATGCTGCATAATGTGGTTTTAGATTAAACACTCTCTACAGCACAGTGATAAAGCACTCTTCTTTTGATATAGTGCT
TCCTGTTTTCAATCCCAGCCTTACTTTACCCCCACCCCTATCTCACCATAGCTCTGGCTGGACTGGAACTCGCTGTGTAG
ACTGGTCTTCAACTCACTGAGCTCTAACTGCTTCTGCCTGCCTCATGCTGGAATTAAAGCCCTGTGCCATCAGGCAAGA
GTACTTTAGTGTACTTTATTCTCTCTCTCTCTCTCTTTTTTTITTTTTTTTTTTITTGGTTTTTTGAGACAGGGTTTCTCTGTAT
AGCCCTGGCTGTCCTGGAGCTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAATCCGCCTGCCTCTGCCTCCTGAG
TGCTGGAATTAAAGGCGTGCGCCACCACCACGCCCGGCTTTATTCTCTCTTTTAAGATCTATTTTTATAATTGTTACCGC
TGTTGCTTCTCTTCCCCAAGATGCCATCTGAAAATGTTAAGATATCTCTGTGTCACCTTAGTAGGAACTCTTGTGTAGCT
TTCTTCAAGGCAGTAGATTTTATTTATTTATTTTTCAACCTTTAGTTCTTAGCACTGTGGATTGAACTCAGTAGCTACATA
CCCCCAGGCCTAAGCATCTTCAAGTTTAGGCCTAATTATAGAGTTGGTAGCTGTTGCCTGTGTTAATTCTTTTCCACCAG
ATATTTGCTTCAGGCAGTATTATGTAGAGAAAATATTTTAGGAATGGACAGTTTCCAGAAATTCCATTCCAGGGCCAAG
TCTGGTGTGTGTGTGTCTGTGTGTGTAGGGCTTAGTTCTGCATCTTGCATTGGAGAGAGCTATGTGTACTTCTGACTGTT
GGTGAACATACCATATCTTTTTTATACTCTACATATGCCTCTATGGCTGTGAAGTCCTTTGGAGACAACAGGCGGGTGTG




ATGCTTATAGCACCTTAGGCTGAGTGCCGGCAGCTCTGCTTTTGGCTGCTGCTGCCGCTGCCACCTCTGTTAGATATTAT
TCATAACAGCACAGAATGTAGCACTGAATCAAGGTGAAATGGGTTTTGAATGAGAGATTTGAAGGTAGGATTAGCCAT
CTGTTAATGTTTTTAACATTACAGTTGCTATTACAATGCTTTCGTTAAAAAAATATGGAAATACTTTGTAACGGGCAGTT
TAAAAGGAACTTGTTTTTAAAAATACTTTTAAAAACTGAAACTCAGCAAGAAATCTTTATCTGTAGATTTCATGGACAT
GCCTGCATGCCTGTATGTAGAAATAAATGTACCCAGAAAAAGTGCAAAATAGTCTGTAGTCTGTACATTTTTCTCTGAT
GATTTCTGCTTTATTTTTTAAAACATTGCTAATTGCAAATGATCTGTTTTGTTCCCTGCTTTTGGGAAGCAGTGGGGCCCT
GAGCTGAGAGTTAGGATGTTTTGAATGTCCTGACTCTGTGCTCTTCTTCCTTCTTTTCTATAATTCTAGTTTAAGTATTTC
GTGGTTAGTTGTCTTTCTTTTGTTCTAGCAATAAAGCTGGCCTAACAGGTTTATCTTTTGGTTTGGGGCTAGGGAGAAAC
CACTGAAATGTTGCTTAACTACTTGGCTATTTGCATGGCATACTGCTTGGTGAGATGTGTGAGAGAGAGCTTTGAACAC
TGCAGTCTTTTAAAGCAGCAGTTCTCAACCTGGGGCTTGTGACCTCCAGAAGGGTAGCATATCAGTTGTTTACATTATG
AGTCATAACAGTAGCAAGGTTACAGTTATGAAGTAACAATACAATAATCTTACGGTTGGGGGTCACCACAACATGAGA
ATTGTATTAAAGGGTTGCAGCATTAGGAAGGTTGAGAATCACAGCTTTAAAGTTTTTTIGTTTGTTTGTTTTTGTTGTTTTA
AAGTCAGGGTCTCATTGTGTAGCCCTGGCTGCCCTCAAACTCAGATCTTGCTCCTGTCTCTTGAGTACTGGATACAGGCA
TGCGCCACTATACCTGCCTCCTGTAAAGATTTTATAAGTTGGAGTGTCAATAATAAACCCTGTAACAAATAGAGAAATT
TAGAAAAAAACTTCTGCCAGTCTTTGCTGTCTGATGTCTGTACTCCTTAGGGAATGTATTTTTCAGAGTTTGACACATTG
TGCTTAAAATACCTCGTAACAGGTTTTTCTCTGTTAACATTCTTGGAATTGTTCCCTAGACTTTGTTTTGCACCCCACTTC
CTCTTAATCCTCTTCCTATTAGAAAATACAAGTTCAGTGCTTTCCTGTTTGTAAAGATCATCACATCAGGTCATTATTGA
TCCTGTATGTTACACAGATAGCCTGACAAGCTCCTAAGAAATGGGACATTAGGCCTTTCTTTGCCTGGGGTTTCTTTGCT
ATTTGTGAGGGGAAATGTCTTTTTTCTATCAGAGGTGGACAACTTACTGAGGGCCAAAATTCTGCAAATCTCCCACACC
TCTCATCTCTCCCACCTTGTGAAATTTTTATGCAAATCGTTTACTTTCTCCATATTTGTTTATACAAAGACAGCCCCTCCC
CAACCCTCCAGAATTTGACAGCCTGGGGCAGCAGACTCCTTCCCTCTTTCTTTCATTCTCTTTGAGATGACTGTGAGATT
GGATGCCAGCTGATGTGGAAAAAGATGCAGGCATCACCTGTGTCAGAATGGAAGCCGGAGCTTGCTAGCCTGGTTTGG
GTTCTTAGTGAATTGGCTTTTGCAAGAAGGAATAGCTTTGCGAGGCTGCTTTCTCTTTGATCCTGTGTTTACTTGTGGGA
TATAGATATATTCTTTTCTTTACTTTGATTTGTCTAGACAAGGCCTTATTAGGGCTTGTGAGTCCATTTCCTGCTTATTTG
CTTGTAGCCTGTAGTTTCTACTATCCCACTTTAAGCTCTGGGTAGACTGTTCTATCAACCTCCCCCCCCACCCTGGAGCC
ACCCTGGATCCACCAAAACACACACACACACACACACACACACACATAACTTATTTTTAATATGCTTTAGCTCAATAGC
TAGGTTCTTCTAAGCCTTTCTTAAGGCTTAAGAAGGCTAGCACACCCTTCTGTTCACTCCCAGCTCAGCACCCTAAATCT
GCCCTCAGCTTAGTTGTGTTTGTAATCTCTCGCCTGCTACCCCAGGCTCACTTGGGGAAGCAGCCAGTGACCACTCTGG
CTAGTGGCTCACATGGCTAGTGGCTCTTTCTCCCTCTGAAGCATGGCAAATCCTTTTCTCCTCTCCTGCATCTGCTAACCT
GCCTGTGGGAAAACTGGAAGTCCCACCTCTTCTACCCAACCATTGGCTGCTAGCATCTTTATTGATCGATCAAGAACCA
ATTGGGGAACAGGACCTTCAGTGTTCATTCCCAGTCAGAGCATCAAAACCACCCCCTGCATTTGCCTGGGTTTGTTTGTT
TGTTTTGTTTTGTTTTTAAGATTTATTTTGCACTCGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTTCCATCCAT
GTTCATGGTGGCCAGAAGATGGCTTCAAATTTCCTGTAGCTAGAGTTACAAGTAGTGAGCCATCATGGATGGCTGGGAC
TTGAACTCCTTTCCTCAGAAAAAAAGCAGCAAGTGCTCTTAAAATCATCNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGGAGGGGA
AGGGAGAGCAGTTTCCTTCAAGATTCTGGTCAGAAATAAATGTTAATAGTTTTAGTCGGTAAGAAATTGGGACCAGATT
TTGTAGTTGGCAGACCAATTGCTAACCTCTCTGAGGGATTACCTTAGCCCATACCTCATACAGACTTCATCATACCCAGC
CTCTGTTTCTGTTTATTCAGAGCAGTGCCTTATTAATTGTCTCACTTCTGCTAAGGCATGGTCTTCAGGAAAACAGGAAT
CCTACTTCCACCTTTCACACTGCCAATTCCTGACACATAGTAGGTGCTTTAATAGATAATGTGAATGAATGGATGAACA
GATGAATGAATAAACCAAGCTCCTTCACACATTAAATGAAACTGCACATAGTATGTCTAGATGTTTATTTCCCTCTGATT
TTTTTCTATTTCCTTTTTGGATTTTCTGCAGTTGGGAACTTTCCCATAGGAATGTTTCGAAGGTTATTTTACACACACACA
CACAATAATGGGGATAATGATGGAAATAGTTATAACATATAGTTTTATGCTCTATACACCTTTGCTCAGGGAAGTAGCC
ATGCTACCAGCCCCCTCTCAGCTTCCCTTGAATCCATGGCTAAAAGACACAGACACATAGTTGTTCAATTTCAATTTGCC
TTCTTGGCACAATTGTTGGGCACTACTATCTCCTGCCTGGAAAAGCATGCTCTTACCAGTCTCTTATCTCTGTCTCTCCCA
CATACCCTAAACTTCAGTTGCTAAATTCCCCTAATCCCCCTCCTATAGGAGCGGCCTGTGTGCCACTCTGTTTTGAGATC
TTACATGGTTCTTAGTTCTTCTCTCTCCAAAGCATGTTGGACGCCTCCTCCTCTTTCCTTGAGTCCTCTGTCTGCCTCTAG
GGACCTGGAGGTCCATCCGTCCCTTCCTCCCAGCAATTGGCCCATGGCGTCCTTTACTGACAGATCAAGAACCAATTGG
GGACCAGGACCTTAGCATCAGAGCTGCTCCTACAAATAGTGACAGTAATCGGAGGAAAAAAAGATAATTTTAGATTGC
TGTAATTTTGGCTAGCAGAAGACTGTTGTATGATGGTGGCCCAGAAATTCTGAGTGATAGCCTGTCAGGTTGCTAGGTA
GTGACTCTAGGCTTTGAGAGGGCCAGTACTTGAAACATAAAAGAGAATGGCAGTGTCAAAGTACAGGTTCTGTTGTCA
TTTGAAGCTTCGGACACCATACAGAAAAGCACATTGAGTCCTCTAAAATGGAAACTTCTAGTTCTTTGGAAAGTTAAGT
TATGTCAACTGATGGTTTGCTGGTGCACACAGGTGAAAGGAGTGTTAGTAAATTACTGTTAATTGCTGAAAGTTCAAAC
TCCCTGTCACATCTTGCTAAAGTAAACATGTGAAAGATACAGGTGAAAGGATGTTTTGTTATAGCAAACACTTGAAAGG
ATGATTGACGAAGGAGTATAAATATGACCCCACAGACAGTGGGAGATGAGCACTGAGCTTGGGTTTGGTTTGTTCCAC
CTCATTATTCTTTGATAAACACACATGTATTGGTTCACCTTACATAGCATTGTTGAATTCAACTTGTGTTAATGCCACCA
CTGAGAGAAACTCAAGAACTGCTTGTGAGGTTCCTGTGGCAGCTTTCAGCTTCAGCAACCTTGTTGCCTCAGGCCTGTT




GGCAAGCCCGGTGGTTTCTTCAGGATTGAACTATAGCTGCCTAGTGTCTGCTTGCCGAGAGGACTGGACCAAAGCTGTT
GGTTTGTGCCTGGTGTCTGCCTACCTAGAGGACTGATCTGCAGTTGCTAAGTCATATTTGTTTTATGCTACGGGAATGAA
CTGCTGCCAAAGAAAACCAGGCTCACCCTCAAAGAACTATTGCTGAACAGGTCCACTTCTCCCATATCCTACTAACTTG
TCTCTTTTACTACCTCTGCTGGGTGGTGGGATAGAGGAGTGGTTGAGTCCTTAATAAAGTAGGTTGCAAAAATGTATGC
CTATAGTCCTATTTTTTTCCTAATTGAGGCTAATAATTGTTCCTTCTGTAATCACTGAAGGAATATAAATAAATTACTGT
TAGTTGCTGAAAGTTTAAACTCCTTGTCTGTCCATCTTTCTCTATGAAAGCATCCGTGTAACTCCCAGTGGACAGAAATG
TGTACTCATATTGATACTGAAGTGGTTCAGTAGAGTTGGCTTTTCACCTTTATGCTTGCCTAGTAAGAGTGGGGACTTGG
CCACTCTGGCAGTAAGAACTTGTGTTCTGGTAAAGGTCACAGATTTCTACCTCCCTCAAGCACCAGGATTCTGATGTCA
CACAAAATGATCTGATTTATAACTCAGAATTTACAATGCCTCCCCTGCAAATCTTGTTGCTGCTTCATTTCATGAAGAGA
TCTGATAGTCTGGGCAGGATTCTTCTCTCACTTTGCTGTACATTGAGGACTAACCTAGTGTTCTTTTTAAAATATTGGTA
GCCGCAGACATGGTAGCACACATCTGTAATCCCAGCCCTTGTAAAGGCTGAGAAGCAAGATGATGGAGGCCACGGAAG
TCCATATTATAACCCTGTCGTAAAGCAATGGCAACTGTAAAACTAGCCATACCGATGCTGTCTGGGAGCATAGCTCAGC
GGTAGGGAGAATGTTTGCCCGCCGTCTAGGAATGCTCACCAACACATCATTAAAAACCGAGACAAGAACAAAGATGGA
GCTTGGTTCCCATCCCCATTCTCATTTAATTGGTGTAGGGTGTGATTTGGTTCTGGGATTATAAGAATCTTGCTAGGTGA
GTTTTTGGTAAAATATTGCCTGAGAAAGAACAGTGGAGATGTGTACCTTTAAAGACCTAGTTACTTCTTCCTACGTTGCT
TGGCGTGGCTTGTGGTTGTCAGGCGAATTCTCAGGTCTTGGCATCCATCAGGGAACTGTCTTGGAGGCTGGAACTTTCA
ACCCTTGGTCAGGCCTAAGCTGGCTCCTGGGCGTCTTTTTAACTCGGGGGTTCTGGGGTGTTCCTTTTTCTTTGTGTTGTC
CATGCCATGCTACTTTATTCCTTGATGTCCTTTCGGAGTCCTAGTGTAGAGTGGGATCCATGCTCTCAGCCTCTCAGACT
TTTGTTATTCCCAAGACATTCTTTTCTGTTTCTCAACTTAGTGTTTATTAGCTGTGCAGCACAGTGGGTTTTGTCGACACT
CCGTACATGGAACAGAGTAGCGGAGAATGCCCTTTGTAGCGTGAAATATTAAAAATCCAAATCCACACTACGGCCAGC
TATGCACTGACCACTGGTCTTGGTCTGTGTTCTGGTCGGCAAACAGACCGAGACCACATTATTCCTTCTAGCCAGGGCC
TGTCTCACCCAGGCTGGCTCTGCCTGTCTGGAGCTCTGGAGTCGCTCTCTCCACCTGGCTCACTAAGTTCCCACAGCTGG
CTGCTGCCACCCCCACCCCACGCTTCCAAATTCCTGAGGCTGGCTAGGATGCATGCTTGTACACCCAAGATCTGCCGCC
TTTACCTTCTCTCTCTGGAACCCAGATGAGTGACTGTGTGAAGGAAAACATCACACAATCTTAGTTTAAAATCAACAGG
TAACGCAATTGCTGGGCGTGGAACCTAGCACCCTAATTTTATAATCTAACCTATGTTATAAATCCTCCAGTAGCTGATCC
ACTCTGACAACCTCTGTCTTCCTACATTGTGCCTGCCTCCCTTGCTCCTACAGTCCAGAAGGAAGTCTCTTTCTCCTGCG
TTCCCTCTTTCTAACACAGAAGTCCTGCCACCTTCTCGCCCAGTGATTTAGTTCTTGTCGTCTTTTTTTCTTTTTTTTAAGA
TTTATTTATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCGTCAGATCTCATTATGGATG
GTTGTGAGCCACCATGTGGTTGCTGGGATTTGAATTTAGGACCTTTGGAAGAGCAGTCAGTGCTCTTACCCACTGAGCC
ATCTCACCATCTTTATTATCTAACCAGTTAGGGAAAATTTCCACAACAGCCCTTCATCACATTTACTCCATCTATTATAC
TTTCTTTGCCCTCTCTCTTTTTTTCTTTTTTCAAATTGTTCCCCCTTTTGTTTCTTTCTTTTAAAGTTAACTATCACCTACCA
GGGAGAAAACAACACTTTGTGAGACTGGCCTGTTCCACTTAATGATGATTTCCAGTTCCATCAAGTTTCCTGTAAGTGA
CATAAACTTGGTTTTGTGTGTGTGTCTGAATAAAACATCTACTGTGTGCATCTAACACATTGGCAAACACTTTGCATAAT
AAATGGCTTCGTATTACTGTGAGAAATCAGAGGAGACACCACCAAATTTCCTTATCATTATTGTGTGTGTCCAAACCCC
TGACTCCCCATTGAGGTTCATTCTGTTAGAGGCTGAGCATTGTCAAGAGTAGAAATACATGTAGAAGAATGCATTAGAT
CCATATTTGTCACCCTGCATAAAACTAAGACCAAGTGGATCCAAGACCTCAACAAAGAACCAGATACACTAAATCTAA
TAGAAGAGAAAGTGGGAAAGTGCCTTGAATGCATTGGTACAGGAGACAAATGCCTGAACAGAACATCATTAGCTCAGG
CACTAAGGTCAACAATTAATAAATGGGACTTTGTTGAGCCGAAAAGCTTCTGCAAGGCTAAGGACACCATCAGTAGGA
CAAAACGGCAGCCTACAGATTGGGAAAAGATCTTTACCACCCCTACATCTGACAGAGGGCTACTATCCAAAATATATA
AAGAACTCAAGAAATTAGGCTCCAACAAACCAAATAATCCAATTAAAAAATGGGGTATAGAGCTATACAGAGATTCTC
AATAGAGGAATCTCTAATAACTGAGAAACACTTAATGTTCAACATCCTTAGTCTTCAGGGAAATGCAAATCAAAACTCT
GAGATTCTACCTTACACCAATCAGAGTGGCCAATATCGAAAATTCAGGGCATAGCACATGCTGGCAAGGATGTGGAGC
AAGGGGAACCCTCCTCTATTGCTGGTGGGAGTGAAGACTTGTACAACCACTCTGGAAATCAATTTGGTGGTTTCTCAGA
AAATTGGGAATAGATCTACCTAAGGACCTAGCTATACCATTCCTGGGTATGTAACCAGAAGATGCTCCACTATACCACA
AGGACACTTGCTCAATTATGCTCATAGTAGCTTTATTTGTAATAGCCAGAAGTAGAAAAACAAAACAAAACAAAACAC
CTCAAATGTCCTTCAACTGAAGAATGGATAAAGAAAATGTGATTTATTTACACAGTGGAATATAATTCAGCTATTAAAA
ACAATGACATTATGAAATTTGTAGGCAAATGGATGGAACTAGAAAATATCCTGAGTGAGGTAACATGGACACAAAAGG
ATGTGTGTGGTATTTAACTCACTAATAAATGGGTATTAGCCGTATAGTGCAGGATACCCATGCTATAATCCACAGACCC
AAAGAAGCTAACAAGGAGGGCCCAAGGGAGGATGCTTGAATCTCAGAAGGGGAATAAAATAATCAGTGGGGGTGGGA
GGAGGGTGGGATCTGGGTGGCAGAGGGAATGGGGAGGGGTATGGGGGTGGACAGGAGTTTGGGTGTAGGGAGAGCCT
GGGAGAGAGGACTCCCAGATACTGAATCACCAACCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAAAACCCCAGCTTG
GTTTTCATGTGGGTCCCTCAATAACTGGAGCGGGGGCTGTCCCTGACTATTGTCTGCCTATGGATCCAGTTCCCCTAACT
GGGCTGCCTTGTCTGGCCTCAGTGGGAGAGGATGTGCCTAGTCCTTCAGTGACTTGATGGCCAGGGTAAGTGCCTCCCC
CTCCTCAGAGGAGAAGGGAGGAGGTGTGGAGGGAGGGGCTGTGTGAGGGGGATACTAGGAGGAGTGGGGGAGTGGGT
GCTGCCATCAGGATGTAAAGTGGATAAATAAATTAGTGTGTGTGTGGGGGAAAGAGTAGACATAACTCCTGATGAAGA
AACTAGAATCTGTGGCCTGGGTGGAGATCTACCATTCTAGTTGGGCATGGCCAAGGAGCCTAGGAAGCCACGTTTACTG
TAAGGCATGGTAAAGAGATAGGTGTAGTAATTAGTCCTTCAGTGTGACATTGTACCTGTCTTTCCCAAGGTCACCCCTT
GAGCATTAGCTCGGCAGGCCACAGCTTCCTGAACCAGCTGGCTGCTCTGAATCAGTCAGAAAACTCTCACATCTCCTTT




CTGTTCTCTCCATTTTCTCTTAACACTTTGAATCTTTTGTGCTTTCATACTCTCCTTAAGCCCATCCCATTCCCCCCCCCTC
CCCCAGTCATACTGCTGCTTGTCAGTTCTCTGTCTAGCTTTCATACTAGCTCAGATAAATCTGTCCACAGCTTGCCTGTC
CTCAGGGGTTTCTGGTTAAATGCTAATAAAAGTGTCCTTGGACTTTCCTCTGGGTCTGTTTTTAAAATCTCTTATTAATA
CAATTAAGAGCCCTGAGAGGAGACCTGGATTTTGCCCATATCAGTACTGAGCAGATAGATACTCTGTAGCGTTCATGTT
GGAACGTTCCTGCCTTTATGAAGGTCTCTTTTCTGACCAGTGGTGAAGTCAGATCTTGTATTTAGTCATCTGGGATTGAG
TAACTTATTGAGAGGTTTTTGGTTTTTTTTTTTTGTTTTGTTTTGTTTTTTTTCCTTTTTCCTTAATTGGGAAACGGTAAAA
GATTTCTCAACGTGCAGCATCCGGAAGTGAATTCAAAACCAAATGTGTATTGAACCCAAGGTGTTTGTGGCTGTGTTTA
TCCTGTGCTGCATCACGTGGCTTCACTGTAGCCTTGGTTCTGAACACACAGCCAGCCACTCTGCTCCGCACTTATCCTCA
TGTCCTCTGCTGTTTTAAACCCGGCTCGTAGTTACGCCCCTTGCGTGTTATATATCGCTGTGTTTTCACTGTGCACACAG
ATTTTCTGCCCGTACAGTTTACCTATGGAAAACAGGGGCTTTGCCGCTTTCCTACTGCCGGTCCTCGGCACACAGTGTAT
GGTTGATATGCCTTCTCTCTCTTCTCCTTCCCTCTCTTTCTTAGCTGTCATTTAACTCTTCATCTGCCAGAAACACCTAGC
TCGCCGTGTTCTCAGTTCTCCAGTGATGTCACATTTCTGGCTCTGTCGTCATGCCGACTTATCTTTTGAACTAACTGGAG
AGTCCCAGTGTTCTTTCCAGAGGGTGCTAGGGATACACAGTTTAATCTGCAGCTTTGTTATACATATGTGAGGAACTGG
ATTTGTGTCAGTTTAAGGCCAGCTTTGATTTGATGTATGTCGTGAGTCCCAGACCATCCATAGGATGCATAGCTTGTCTC
CGATAAACACAAAATCTAAAGCATCTCTTCTAGAAAGCACATTTCTAGGGAAGAGCAACTATAGAGCATCCCTTGCAC
ATAGCTCAGTATGTGCCGAATGAACGTTATAGTGTTCCGAAGGCTTTGGGTTGATGTGTTTGTCTTGCTGTGTAGCTGAC
ACTGGCTTGACACTCCCATGCAGCCTCAGCTGCCTCGCCATGCTGCCTTCCCTCCCGTGTTCTGGGGTTGCCCATGTGTG
CTCCTGCGCCTGCCTTGTTACCTTTACATTACTGTATTATATTCATTTAGTTGTAGTCTCAAAGTAGGCTTTATTTGGTTT
TGTTATTTCCTAGTAGGTGGATTAAATTCGGCATGTATATTTGTTCGCACTGCAGAAATGAAAGCACCCCTAAAGTCTAT
TTTTAGCAAGCTAGCTATGAAGTAGTCATGGGAAATGCACTATAGATTTTTACTTGGAATATTGCCCTCCCCCTCCGGCC
CCTGTGATGAAACCAGAGCTTTATCTCCTGAGCATTTAGGTGGTTTATAAACATTAATCTTTATATTCTGACTCTTTCCA
AGTTCTGTGATTTGTAACCTTGCACTTGATTCCTTCCTGTTTCAGGGTGGATTCTTCATAGGCTTAGTGCAGTCTTATTCG
TAATATCATCATCTAGTGGCACCTTCCATTCATGTGTCAGCACACATCTTATTATGGGAATTCTGCTAGCAGCTGTTTTG
ATTTTCCGTCTTTGCTTTTTTCATCATTTCTCACTTTTATTTTGACAGGCCTGTTTCTGTTCCCTTTAGGAATCGCCTTTGT
GTTGAAGTTGGTGGCCATGTTTGAACAGACAGAATTAGAATCTTGTATTGTCTGTCAACCTTATCAATGGCTTTAGTGAC
AGATGACAAGTCACTCAACTATATGACTATGGTGGCATATTTTTTCAGCTATTAACAGATTTATATTTATTTCTAGTTTA
GTTTTGAAAAGATATGAAATTTACTGGGCAGTGGTGGCATACGCCTTTAATCCCAGCATTTGGGAGGTTGAAAAACCAA
AAAAAAAAAAAAAAAAAAAAAAAGGAAAAGGTATGAAATGGAACTGATAAATGACCAGGGAACTTGTTAGGTGGCA
GAGAACTCTGTCACGGAGGGTGGCAGTGGCACATCAGAAGCCGGCGCTGTCCTTGTCCATCCTGGTTCAGGTGGCACTG
ACTCTTTGCTCTTAATTTACAGTTGTGTGATGACAGACGCAGCCCTGCTGAAGATGGACAGACGGCAGTAGTCAGCTGT
TCCTCCTCTCTCCTCTCAAAAGACTTGATCGTTTGGTGTCTTGTTTCCAGCCACTGCTCCTCGATCAAGTCTGTCTGCTTC
CTTCGTCAGACATGTTCCGTACAATCTCAAGGAAAAATATGTCCCAGAAGCTGAGCTTCCTGTTGTTGGTGTTCGGACT
CATCTGGGGGCTGATGCTACTTCACTACACTTTGCAACAGCCGCGGCGGCAGAGCAGCGTCAAGCTTCGTGAGCAAAT
CCTAGATTTAAGCAAAAGATACGTGAAAGCTCTGGCGGAGGAGAGCAGGAGCACGGCGGATGTGGACAGCGGCGLGT
CCATGGCAGGCTATGGTAAGAACCTGGCGATGTCTCCTGACTTCTCCTTCCCAGCCCAGTCCTGTGTAAATAACTTACA
GGAGTTGAGCTCAGCAGCCACGTGTGCTCTTTATACATTGATTTAAAAAAAAAATTACAGGTGAATGTTTTCAAATGAA
AAGTAGAGATATAGTACTGATATATTCTTCACTCAGATTTAAGTTATTAATATTTACATAAAATTCATTATATTTTAAGT
ACATTATATAAATTGACATTCATCTCTTTTATATATATATATATATATATATATGGATATGGATATATATATATATATAT
ATATATATGTATATATGCTATGGTATGTACATTTAAAATGAGTATGTAAGAGTATCATTGTATATATTGATTTTTTTTAA
CTCCTTAATATAAACATCAAATAGACAACATCTATTAAGTCCCAAGAAACAGGATTTACCTATAGTTCCAGCTTTACTT
ACTGCAACTCTCCCTCTCATAGCTTAGGCTCCTGTTGTTTCAAGTTTTCTGTTGCTGTTTTGGTTTGTGAGACAGGGTGTC
TGTATGTAGTTCTGAGTTCCCTGGAACTCACCATGTAGACCAAGCTGTCCTTGTCACAGAGATCCACCTGCCTCCAGGCT
TGGACCACACATCTGGCTTGTTTTAAGTTCTTTATGTGTGCCAGTCTTTTCCTTTTAGACGAGATGGGAAGCTAGGAAGT
CGGAATGAAGCCTGTTCATTCGGTGCTGGGAATCAAATCCAGGGCCTTCACATGATGCCAGGCTAGCACACTGTCTTAA
TTAGGGTTTCATTGCTGTGAAAAGACATCATGACCAAGGCAACTTTTTTTTTGTTTTCGTTTTTTCGAGACAGGGTTTCTC
TGTATAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTTGAACTCAGAAATCCACCTGCCTCTGCCTC
CCAAGTGCTGGGATCAAAGGCGTGTGCCACTACCGCCCAGCAACCAAGGCAACTCTCATTTTCCGTGATTTTCAGTTTT
CTCGCCATATTCCAGGTCCTTCAGTGTGCATTTCTCATTTTTCACGTTTTTTAGTGATTTCGTCATTTTTCAAGTCGTCAA
GTGGATGTTTCTCATTTTCCAGGATTTTCAGTTTTCTTGCCATATTTCACGTCCTAGGCAGCAGGAGACTGAGACACACT
AGTTAGTCTTGAGCTAATAGAACTTCAAAGCCCATCGCTGCATTGACACACTTCCTCCACAAGGCCACAGCTATTCCAA
CAAGGCTACACCTCCTAATAGTGCCACTTCCTATGAGCCACACTTTCTCTCACCTGAGTCCTTAGGGACATTCCTATTCA
AACCACTACACACTCTAAACCAAGCTATAGCCCTAGCCTGTCTTATTTATTTAATTATTTTATTTGAGGCAGAGTTTCAT
GTTTCTCAGGTTGGCCTTGAACTTACCTTGTAGTTGAATATGGCCTTGGACTTTTGTTTTTCCTTTATCTCCCTGGTACTG
GATGACAGGCCTGTGCCATGACTTTTGATTTATGTGTTGTCAGACTTAGGGTTTTGTGCATACCAGGTGAGCACCTCACT
AACTGAGCTGTGTGCCCAACTCTATTTGCTTGTAAACTAGGCTGACCTTGAGCTCAATATTTTCCTGTATCCTGAGTGCA
TTGGGATTGGGCTTCTGTAGTAAGTTTGTTGGTTGAGTGTTTGCTTGTTTTTGTTCAAGTCACCTTTTTTTTCTTTCAGCA
GAGGTGTTTGCCTCTTGAGGAAAGGCCTAACAGCTAGGTCACAGTATGTCCCAAGGGCTGTGAGTTCAAGAGTGCAGT
AATGCCATCCCAAGGCTGCTCTTACATTCGCTCTTCTGTAGGATTTCCTGAGCCTTGGAGGAGGAGATACAGATGCCCC
ATTTATGCTTTCCCTGTTAGAAAGAACAGGCAAGGCATGGTGGGGCACAGCTGTAGTTCCAGCATTAGGAAGGTGGAC




ACGAGGCATGGTGGGGCACACCTGTAATCCCAGCATTAGGAAGGTAGGCACAAGGGGATTCCTGGGGCCTGCTGGCCA
GCTCATCTAACTGGATTGGCAAATTCTAGTTAGGTACAGTGTGAGACTGTCTCAAAAATAAGTGAAGGCTGAGACTAA
GTGGCTGTTGAATTGCTAAGCTATGAGAGTGCCAGCACTCTGAACCATGGATCCGTCTCTGCAGCCTCCTTGTTTTATCT
TTCCATCAGCATTTCTTTGATTGTCAACCATTTTCCACTACTTCTTTCTGAAAATTTTAAAACTTTACATAAAATCGTGAA
CTTGCCATTTAATTATAATGTAATTCACTGTTATCACTTATATTCATAGAAGTGTGTGTATGCTTCACACTTTTTCTGATA
GCACAGCTCCTAGCTATCAACTTTATCAGCTGCCGTTAGATGATTTTTCCTGGGGATCACAGACCAGGGGTGGACTGAC
TTTTTGGTTCAGGATCATCAACAACAACAACAAAATAACAGTATCAGTTGCCACTATTGAGTCCCTAATGTCTGTGAAA
AGCCTATGAGACACGTGAAGGGCAAGTCACAAGAGAATGGTCCTTTTTTTTTTTTTCCCTAGCTAGGAAAACTGTAATA
AAGCCCTCCACCTTCCACAGAGGTTAAGAATCTTTCTGGAAGAAATTAAAATTAGAACTAGGTGCAGGCCTGGGGCCCT
GGCCAGGCCTCCTGAGTGTGCGGTGTCAGCAATAGTCACAGTATGTCTTTCTACAAGGTCAGAATTCATTCAGTGATAG
TAAATTCACAGGTTTTGTTGGTTTTATTGACTGCAGTTTTCTAGATGGTTCCAGCTGTCCTGACAGTGAGGCCATGAGGT
CTTTTATTCCAATCTTAATTGCTAATAATGCTCAGATCACATATTTCAAAAAAATCGGTTTATTATTGTTGTATGTGCGTT
GTATAGCTGTGTGTATCATCAGGGTCGTGCTTTTGTGTGTGTGTGTGTGGGGGGGGGTGTTTGTGCACGCGTGCGAGCA
CGTAAGGCAGAAACAAGGTTTAGGAGTCAGTTCTCTCCTAATGTGGACCCTGGTGGGTTGAACTCACGTTCTCAGGCTT
TTACAGCAGGAGTCTTACCCACAAGCCACCTTGCCTGCCCTCAGACCACACATCTCCCTTCACAATTGTGTGTAGTTTCA
GAACAGCTACAAAAGGTTGATGACAGGGTTCGGAGAGGCCTCACTAAGTCCGAGGTGAGAGCTCATAGAAACTAGTCC
CTGAAAATTAGACAAGCTCTGAGCCTCTCAGTGAGGAGCTGCAGAGAGGCCTGCTGAGGCGGAGCTGAGGAAGGAGCT
GAGAAGCCACGGCCAGGTCCACAGGATTAGAGCATCAGTCAGGGTGCAGGGCGGCGTCTGGATGGATGGGCAGGGGT
TTGATTAGGGCTCATCAAGCAGAGGGGACCCTGCTGAACTGAAGTGCTGTGGAGAGCTTGGAGTTCTCAGTCTGTTGCG
GCAATCCTATACTGCTCTGTGCTCCTGGCTGGTCAGGTGTGCACCTGCCCGGGACCACACAGACACACAGACACACACA
GACACACACACACACACACACAGACACACACAGACACACACACAGACACACACACACACAGACACACACACACACAC
AGACACACACACACACATAGACACACACACACACAGACACACAGACACACACACAGACACACACACACACACAGACA
CACACACACACACACAGACACACACACACAGACACACACAGACACACACACAGACACACACAGACACACACACAGAC
ACACACAGACACACACACAGACACACACAGACTCACACACAGACACACACAGACACACACGCAGACACAGACACACA
GACGCAGACACACATACAGACACANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNACACACACACAGACACACACACAGACACACACACACACACACACACACACAC
AGACACAGACACACACACAGACACAGACACACACACACACACACACACACACACACACACAGACACACACACAGACA
CACACACACAGACACACACAGACACACACACAGACACACACACACACACACACACACACACACACACACACTCCAGT
TATTCTTAAAATGCCTTGGCTAACTCAATGACTGGCCACTCCTAATCCTTCCCCTGCTACCCCAGACCCAGTTGGGAAA
GTGGCCAGAAAACTCACGCGGTAGGTTGGCTTTTTTCCTGCTGTTACTGTGTTCCCTTCTTCCTCTGGAGTCCTCTGATTC
TCTCTCTGCATCCTACCCGCTCAAGTTTCAGTGTCCCGCCCTATACTCAGCAATTGGCTACTGGCGTCTTTATTGATAGA
TCAAAATCCAATAGGGGGCAAAGACCTTCAGTATCAGTAACCACAGATTCCTGATCAAAGCTTCAGAACCGCCCTCTA
CATCCGTCCTGTCTTGCTAGAGTGGGATGGTTGCACCACAGGTGGGTGGGCCGTTGCCATGTCTCAGTGTTAAATGTCT
CTCTGCCATCCTCCCAGGCGAGGATGCTGCATCCATCATGGGTCTGGGGTTTGCCCTCTTGTTCATATGGAGCATTTGCC
AGTTAATGCTTCATGGTTAGTGCTGGCCAGGCAGTAGCACCTGCACACAAACACGAATGCAAAGCCCAAAGCCTCTGC
ATTTGTCCTCAGCATGGAGCCAGAGGCTGCTGGAGTAGCCTGGAGTAGGTCAGAGCAGGTCGCCGGCCCTGTGCCCTG
GCTCCCCACCCCCGTTCCCCATGGAGCTTCAGGGTCTGGCTTTTATGGGGGTAATTTGCTTATGGGGCTCTCCTGTTCTG
CCTTCACTAGTTCTCCACCTGCCTGGTCCAGCCTCCTTATACCTACTCAGCAACTCAGCGTCCCAGGAGATGACTCACTG
GTAAGAGCGTTGGCTTCTCTTCCCGAGAACCCAGCAGCTCCCACATGGAGCTCACAGCTGTCTTTAACTCTAGCATGGA
ATCCACCACCCTCCTTGGCTTCTGGGCACTAGGCATATACATGGTACACAGACATACATGCAGACCAAGTGCCTATACA
CATAAAATAAATGTGTTTTTTAACAGTAAGAAACAGTCTAAATGTTAAATGTTGTTGCTTACAAAGGGACTGATGTTTT
GAGCCAGACTTTCAATCCGATGCACGGCTCTCAGAAGTGGAGAGTTCTGGTGTGCTTGTAACTCTGCTGCTTTGGGTGT
GGTGCTAGTGATGATCGGTATGAGACTTTCCCTGTTGGGCTCCAAGTATCTTTTCTGAAACACTTTTGCTTTCAGATATC
CTGATAATTGTTTACCTCTTTCCCTTAAACTGTAAAGATGTAAACATTAAGTGCTCTATTGCTATTTAATATGATTGATTC
CAATTTTTCCCCATAGCTGATCTGAAGAGAACGATTGCAGTCCTCTTAGATGACATTTTGCAGCGCTTGGTGAAGCTGG
AGAGCAAAGTCGACTATATTGTTGTGAACGGTTCAGCCACCAACACTACCAATGGCACCAATGGGAATTTGGTGCCGG
TAACGACCAACAAAAGGACGAGTGTTTCGGGCAGCGTCAGATAGCAGTGAAGGGCACCTTGCACGGCTACCACTGTGG
ATTCCATCCATCGCAGCGCACCTCTTAAACTGCTGCCTAGGACAGAGTAATACTTGACAATAAAAGCTCTACACATCTC
CAAGGAGCTTGCTGGATTCATAGGATGTTAATTCTGTATATATAATCGCAGGCATTATTAGTTTGCTTTGACACAAAGCT
CTTTAATGCTGTTCTGTATTCTTAACAGGAATTTGGTTAACAAGGTTGATATGGTAAGCAGGGAGGTCATCTCTGTACA
GAGATCGAGAAACAAAAGCACCAGAAAGACATGGAGTCCTTTCTAGAAATACTTATCTAAGTATATAATATGTTTGTC
AGATAAGTGGACAGTAACGTTGGACTCATTCTGTCACCCGCCCTCAGCAGTGTCCCTGTGAGTAGAAAATGTGCTTACT
TCCAGAACTATATTTTGTTACTCAATTTGCGAGCAGAGAAAGGAAGTGTCATGTTGAAAATCATGTTTTGAAATAGACC
CAAAGAATGTTTTCATTTGCACTATCCTTCAAAATTAACTGAAGGTTAATTGTATATTTTTAAAAATAGCATTTGTAAGA




ATATAATTTTGAAATGGGTAGCAGCCACTGTCCATAGCTAACCGTCAGGGGACAATTTAATAGAAATGGGAGTAATTG
CTAATCTCATACTTTAAAATTTCTTACATATATTCTGCAGAATATAATAAATATTTTTATGATGAAATGAAAAATAAAAT
ATGCATGATTTTTCACAATCATGGCTGTTGGTTTGAAAATGAATCTCAGTGTCACATGCCTGTAGCCATGGAACCAGGG
AGGCTGGGACAGGAGAGCTGCAAGCTCAATGCTAGCCTGGGCAGCAGAGCAGACCCTATGTAAAAACCATTAGGAAA
GTCCATCATTTCCATATTCTGGTAAGTGTTCTTCGGTTATTTTGGTGGAAGAAGGAAAGGGCTTGAGGACTTTAGCCAG
ATAGATGTATATAATAAATGTTATTTGTGCTGCACAGAAGTGCTTGGAAAATTAATGTGAGTTGATGTTATGTAAGTAT
ATAAGGACCACTTTACAGAATTAAGAACATTAAAATATAAATTATGAAAATGGTTTATCTTTTTAGAGAAACAGCTACT
GTATACAGCACAAGAAATCTTGACTTGGTTAATTCTAGTATAGAATAAAACATGTCTTTATTTAAATAGCCTTTGTAGC
AAATCCAATTGCTATATAGTATTCTATATTTCGTAGTATTTATTCTATATAATAACTGCTTATGTGCAGCTAGCCTCTAG
ATTTAGAGTAAATTGAATTTAGTTTTTGATATTTTTCATTATTATAATGCTACCACAAAAGTAGCAGTGATTATAATATT
TTGTTAAAATAAGTATAAGAAATATATTGTTTCATGAAAGATAACTTTCTGAAATGTCTTCCCTGTACCTTTATGTAAAG
AAATGATGCCCCATTGCCCATAGATTCTGCAGTACCGTTCGGTCTCTGAGGAGTCCTGAGCATCTCTGATTTCATTGCTT
TCAGGGATGAAATAAAATATATTGTTTATATTCACAATGGTTATTTTTGGTTTGGTTTGGTTTTGGTTTTCAGGATGGGT
TTTTCTGTGTAACAGTCTTTGCTACCCTGGAGGTCACAGAGATCCACCTGCCTCTGCCTCCTGAGTGCTGGGATTAAAGG
CGTGAGCCACCATGCCTAGCTTGTTGCATGTTTTTAAAAACAGCAGTCATGCATTTAACAAATGTCACGTGGTTTGTTCT
TTTTCTTAAAGTGCTAGATATAGAATCTAGGGCTTTGCACATGCAAAGTAGCTCTCTACCACTGAGTTTTATTCATGGCC
TTTGATGTTAATGACTAAAAATAATATTGACACAAATTTGTGTTTCATTTCAACCCCAAAAATCTTTTAAATATATATAT
AAAATAGTAAGAAAACAAAGAGGCTGGGAATGTAAGCAGTTGGTAGTGCGATTGCCTAGCATGCTTGAAGCCCTGGTT
CCAACCCCAGCGCTTAAGCCAATATAGTGAGGCTTTACCTGCAATCCCAGCCATGAGTAAATGAGTCCTATGAACTTCA
CTTAGGGGATGGTAAAGGTCATAAGTTAAAAAAAAATATATATATATACACATATGCATATACATACATATACATACAT
ACACACACACATATATATACATATATATATATATATAGTTTTTCTAATCATTGCAAAATGAGAAGAAAACCTGGAAAAT
TTCTCACCAGAAATAACTGCTATTGACATTTTTAGGTTATAAATGGGACCTCTGGGCTGACACTGTAGCTCAGTGGTAG
GATTTACTTTGCGTATGTTGCTGTGTGTTTTGTCTCTAACATCAGCCCATCGGTCAGTCAATTGTCTTTGTCCATATTCTC
TGTTGGTCTTCCATTTCCACTTGGTGCTGGCTAGATTTATATCAACTTGACACAAGTTACAATTATCTGAAAGGATGGAG
CCTCATTTGAGAAAATGCCTCCATGAGATCAGGCTGTAAGGCATTTTCTTAATTACTGATCAATGATGGGAGGTCTCAT
CCCATCGTGTGTGGTGCCATCCCTAGGCTGGTGGTCCTGGGTTCTATAAGAATGCAGGCTGAGCAAACCATGGAGAAGC
CAGTAAGCAGCACCCTCCATGGCCTCTGCATCAGCTTCTGCCTCCAGGTTCTTGCTGAGATCATGACCAAAATTCAAGT
TGGGGAGGAAAGGGTTTATTTGGCTTACACTTCCATATTGCTGATCATTATCTAAGGAAGTCAGGACAAGAACTCAAAC
AGGGTAGTAACCTGGAGGCAGGAGCTGATGCAGAGGCCATGGTGCGGTACTGTGTCTCCATGTATATGTGTTGTGTTTA
CGTATGTTTGTGTGCATGTTCATGTGTGTGCACAGCACAGCACAACCCCAGGAATCATTCCTTAAGTATTTTCCAGGGA
CTCTACAACTCTCCATTGCCTCTCTGGCTGCTGTAAACAAAAGAATTGTCAATCAAACGTCAGCTGGATTATCTGTATAC
CAGTGCTGGCCTTTGAACACTAAACTGATAACCTGAGAAAGAACTATACAATGATTACCATTTTATATTAGTCAAATTG
TACTGTATTCAATTTGGCTCCAGCATCTCAGATGACAGTGTGAGTTACATTTTGTTATCATAAACCTCACTGAACTGTAG
ATGACTGAAGTCATTTCCACATAGGTCAAGAGGGGTCCCACAGAGGGACTGTTGTGTGATTGGTGCACATATAAGCCAT
CAAGGTTTTCTGCTACTGATATGAACACAAAGATTCATTTGCTGTGAGAATTGCTGCTTAGCTAACTGGGTAAGTCAGA
TGGTAGACATCTTCCTTCCCCGGGTGTTGGCTACTTTCATTGCTGTCTCAGTTACTAGTGTTTCTATTGCTGTGATAAAAC
ACCATGACCAAGGCAGCTGAAGGAAGGGTCTGTTTGAATTTATGATTCTAGAGGGATAAGAGTCCATCCTGGCAAGGA
GCACAGTAGGCACGGTAGCTGGTACAGTAGCTGAGAGCTCACATATCGATCCACAGGTAGGAAGTACAAAAGGCTATT
GTATATGGCGTGATTCTTTTGCCATCTCAAAGCCTACCTCCAGAGGCACACTTCCTCCAGCAAGTTAGGCCATATCTCTT
AATTCTTCCCAAATAGCCAAGTGGGAGCCAAATAGGCAAATGCCTGAAGTTTATGGGTGACACCACATTTGAACCACC
ACAATTGTCAGTTTGACTGGCTTTAAAATCACCTGGGAGTCATACCCCTGGATGTATCTATGAGGGTGCTTCCAGAGCA
CACTGGGGTAAGAACCATCAGCGTGTGTGGCACCAGTCCATGGCCTGGGGAGTTGTGGTGAATAAAAAGGAGAACCAA
GCTGGACACCAGCATTCCTTTCGCTCCACTTCCTGACTGCATACACTACGTGACGAGCTGCCTCCTGTTGCTATTGCATG
GTGACCTGTACTCTAACACTGAGTCAGAAGACACTCATTCTCCCTCAAGCACAGTAATAAGAAAGGTAACTGCGACAC
CTGGTTTTGCAACGTTAAGCGCCGTGAAAGACTTCTGTGAGAGATGTCTTTTCTTGTGGGATTTTGGTACTGTGGGTTGA
ACTGGTGACATGAAGGAAGCATCAGAAACAAGAGCAGCACTGACATCTGGCACCAAGCCCTCGGAGCCCTCAAAGCC
AAGCTGTGGCCGCTGGATAACCAAAAATGAGATGGAACTGCAAGGCTTGTGGTCAGGGGCAGCCGTAGGAGCAGTGA
CCAACGGTGGCAGTAGCTGCCTCCTGAGTAGCAGCAAGCTTGATAGTAGCTATGGTAGCAACAGGCAGATGAGCAGTC
CTAGGGACTTAAGTATTGTCCGGGGACTTAAGTATTATCCTGCCAGTGCGGCAGGATAGGGGGTATGGTAGAAGTCAC
GGAAGCATGGAGATCTGAGAAAAAGTGGGGTGGATGGCTGTGAAGAGCCAGAGGGGAGAACCACAGGCTTTGCTTGC
TGAGAGAGTTCCAGAGAACTGTCAAGTCTTTAGGGCTAAGAGTCTCAAATTCCCCCGTCCAAGAGTTACAATATTGGCT
ACTGCCACTGGCTTAAGGAATCTGAATTTAAGAGTTGTACAGTCCTAGGCTTTCATGGTTAAGTAGGTTACACCGACTA
CCTAGGAGAGAGACTGCTGCTCCCTGCTGCTGCTGCTGCTGCTCCCTGCTGCCGCTAAGTCAGCCGCCTGCCCAACAGA
CTCCTATCTAGAGCAAAAGGACCGCAGGCAGTAGCAGCATGAGCAGAGGCTAGTGAGAAGATGGGGATATTTATACAA
TGCCTGATGCATACTGGGTTAGCGAGTGAGGAGGGTTAAATGTCTCAGAAGGAGTTTGTAATTTTATAGCTTTTTCAAG
TCGTTTTGTTTTTATTTAGGGTGGGAGTATGAGGTTAGCTAGAAACTGGACCCAGATATGCTAAGTACATTCAATTTTAT
AACGTTTGGCATAAATAATTCAATAGTAGAGTACACTTAAGGGAGCTAAGCTGTAAAGCTTTTAAAAGTTTATTGCTTT
TTAAATTTGATCAGTAGTACCAGTACTTTTAAATATCTGTTCAGAAGGAGTTTAGGACCGCACTAAGGCCTTAGTAGAT
CAAGTATATCTTCATATTCCTTTTGCATGTAGGTTAGCAACGTCTATAAAAACCACTCTTTAAGCCAGGCGTGGTGACGC




ATGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGACACCCAGGGCTA
TACAGAGAAACCCTGTCTCGAAAAACAAAAACAAACAAAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCAGTGGGTTAGAGCATTT
ACTATTCTTACAAAGGGCCCGACCTAGCATCTACATGGAGTTTACCATTCCCCGGGCACCAGTGTGCTTGCGGTATACA
CACATATGCACAGAGTAAGATAGATCTTTATAAACAAAAACAATCCATCATTCATAGAAGTCAGGGGGAGAATTCAAG
CAGGTGTCCGGAGGCAGGAACTGAAGCAGAGCCCATGGAGGAGAGCTGCTTACTGGCTTGCTCCCCATAGCTTGCTCA
GCCTGCTTTCTTATGGAACCCAGGACCATCAGCTCAGGGGTAGCACCACCCTCAGTGATCTGGGCCCTTCCACATCAGT
CACTAACCAATTAAAAACAATGCTCTAGAGACTTGGCTACAGGTTAATCTGATGAAAGCCTTTTCTCAGCTGAGGCTAT
ATAAATGCTAGGGCCCCATAGGCAGGGCTGGGGTTGTTGGTCATTCAGGGGGCAGCGGGGTGGAGGTGAGAATTGTGC
TTTGATAGTAATGTGCTCAAAGAAACAAAAAGAAATCAGATTCCAGGGATCCCAATTTCTCTCTCCCCCCCTCTATGCT
TTTTTCTCTCCTATCCAGTGATAGGGGATAAAAGTGGGGAGACAAAGGGTGGAAAAAAGAACCGGCAAAGTAGTAAAG
ACCAGCAACAGGGAGTAGTATGTTGGTTTTCTATGATTGTCATAAAAATCACAAATTTGATGGGTGAAAAAAAAATTAT
TCCCTTATGGTTCTGTAATTCAGAAATCTGAAATCAGTTATCTTGGCTGAGATCAAGGTGTTGGCAGGACCTGCTCCCTC
TGGAGGCTCCTCATGGAAGAATGGGTCCCTGGCCCACGTCCCTGCCCCCGCCCCCACCCCCTTAGGACTCCATTCCTCG
AGTTTCCTGGCTCATGGCCTCCTTTCCGTTCCTAAACCAGCAATGCAGTTGGGTTCTCTGCCTTCTTCCTGCCTCCCCAGC
AAGCCTTCCTAGTTACACTCAGTGTCCTCTGGATATTGGGACAATCTCCCCAGATTTGTATGCCACAA

Selection Cassette:

GGCCATTTAAATGGCGCGCCGGATCCGAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCGCC
CCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTG
CCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGC
CAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGT
AGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATAC
ACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAG
CGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATG
CTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACA
CGATAATACCATGGGGGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT
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
CGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGLGG



GCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCA
CGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGAT
TACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGC
AGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTG
GGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTG
AATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACC
AGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGAC
GACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGG
GGATCCCCCGGGCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGG
TGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA
GGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG
GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGC
GGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC
GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGG
AAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTAC
CCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCG
CAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCRRTTCTCTAGAGCTCGCTGATCAGCCTCGAC
TGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACCTCCCACT
GTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGC
AGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCG
GAAAGAACCAGCTGGGGCTCGATCCTCTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGC
ATGCGCTTTAGCAGCCCCGCTGGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGT
AGGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGC
CCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGC
TGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTG
GGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCC
GGCATTCTGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTG
CGCGCCAGCTTACCATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCA
CCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCG
AGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGG
CGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCG
GTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGG
CCACCGTCGGTGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGLCG
AGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGT
CACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGLCCCGLLCCA
CGACCCGCAGCGCCCGACCGAAAGGAGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTG
TGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTC
CTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGG
ACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAA
AGAACCAGCTGATTACCCTGTTATCCCTACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAAT
TCGCCCTATAG

Targeted Locus:

TAGTCTGGGCAGGATTCTTCTCTCACTTTGCTGTACATTGAGGACTAACCTAGTGTTCTTTTTAAAATATTGGTAGCCGC
AGACATGGTAGCACACATCTGTAATCCCAGCCCTTGTAAAGGCTGAGAAGCAAGATGATGGAGGCCACGGAAGTCCAT
ATTATAACCCTGTCGTAAAGCAATGGCAACTGTAAAACTAGCCATACCGATGCTGTCTGGGAGCATAGCTCAGCGGTA
GGGAGAATGTTTGCCCGCCGTCTAGGAATGCTCACCAACACATCATTAAAAACCGAGACAAGAACAAAGATGGAGCTT
GGTTCCCATCCCCATTCTCATTTAATTGGTGTAGGGTGTGATTTGGTTCTGGGATTATAAGAATCTTGCTAGGTGAGTTT
TTGGTAAAATATTGCCTGAGAAAGAACAGTGGAGATGTGTACCTTTAAAGACCTAGTTACTTCTTCCTACGTTGCTTGG
CGTGGCTTGTGGTTGTCAGGCGAATTCTCAGGTCTTGGCATCCATCAGGGAACTGTCTTGGAGGCTGGAACTTTCAACC
CTTGGTCAGGCCTAAGCTGGCTCCTGGGCGTCTTTTTAACTCGGGGGTTCTGGGGTGTTCCTTTTTCTTTGTGTTGTCCAT
GCCATGCTACTTTATTCCTTGATGTCCTTTCGGAGTCCTAGTGTAGAGTGGGATCCATGCTCTCAGCCTCTCAGACTTTT
GTTATTCCCAAGACATTCTTTTCTGTTTCTCAACTTAGTGTTTATTAGCTGTGCAGCACAGTGGGTTTTGTCGACACTCCG
TACATGGAACAGAGTAGCGGAGAATGCCCTTTGTAGCGTGAAATATTAAAAATCCAAATCCACACTACGGCCAGCTAT
GCACTGACCACTGGTCTTGGTCTGTGTTCTGGTCGGCAAACAGACCGAGACCACATTATTCCTTCTAGCCAGGGCCTGT
CTCACCCAGGCTGGCTCTGCCTGTCTGGAGCTCTGGAGTCGCTCTCTCCACCTGGCTCACTAAGTTCCCACAGCTGGCTG



CTGCCACCCCCACCCCACGCTTCCAAATTCCTGAGGCTGGCTAGGATGCATGCTTGTACACCCAAGATCTGCCGCCTTT
ACCTTCTCTCTCTGGAACCCAGATGAGTGACTGTGTGAAGGAAAACATCACACAATCTTAGTTTAAAATCAACAGGTAA
CGCAATTGCTGGGCGTGGAACCTAGCACCCTAATTTTATAATCTAACCTATGTTATAAATCCTCCAGTAGCTGATCCACT
CTGACAACCTCTGTCTTCCTACATTGTGCCTGCCTCCCTTGCTCCTACAGTCCAGAAGGAAGTCTCTTTCTCCTGCGTTCC
CTCTTTCTAACACAGAAGTCCTGCCACCTTCTCGCCCAGTGATTTAGTTCTTGTCGTCTTTTTTTCTTTTTTTTAAGATTTA
TTTATTTATTATATGTAAGTACACTGTAGCTGTCTTCAGACACACCAGAAGAGGGCGTCAGATCTCATTATGGATGGTT
GTGAGCCACCATGTGGTTGCTGGGATTTGAATTTAGGACCTTTGGAAGAGCAGTCAGTGCTCTTACCCACTGAGCCATC
TCACCATCTTTATTATCTAACCAGTTAGGGAAAATTTCCACAACAGCCCTTCATCACATTTACTCCATCTATTATACTTTC
TTTGCCCTCTCTCTTTTTTTCTTTTTTCAAATTGTTCCCCCTTTTGTTTCTTTCTTTTAAAGTTAACTATCACCTACCAGGG
AGAAAACAACACTTTGTGAGACTGGCCTGTTCCACTTAATGATGATTTCCAGTTCCATCAAGTTTCCTGTAAGTGACAT
AAACTTGGTTTTGTGTGTGTGTCTGAATAAAACATCTACTGTGTGCATCTAACACATTGGCAAACACTTTGCATAATAA
ATGGCTTCGTATTACTGTGAGAAATCAGAGGAGACACCACCAAATTTCCTTATCATTATTGTGTGTGTCCAAACCCCTG
ACTCCCCATTGAGGTTCATTCTGTTAGAGGCTGAGCATTGTCAAGAGTAGAAATACATGTAGAAGAATGCATTAGATCC
ATATTTGTCACCCTGCATAAAACTAAGACCAAGTGGATCCAAGACCTCAACAAAGAACCAGATACACTAAATCTAATA
GAAGAGAAAGTGGGAAAGTGCCTTGAATGCATTGGTACAGGAGACAAATGCCTGAACAGAACATCATTAGCTCAGGC
ACTAAGGTCAACAATTAATAAATGGGACTTTGTTGAGCCGAAAAGCTTCTGCAAGGCTAAGGACACCATCAGTAGGAC
AAAACGGCAGCCTACAGATTGGGAAAAGATCTTTACCACCCCTACATCTGACAGAGGGCTACTATCCAAAATATATAA
AGAACTCAAGAAATTAGGCTCCAACAAACCAAATAATCCAATTAAAAAATGGGGTATAGAGCTATACAGAGATTCTCA
ATAGAGGAATCTCTAATAACTGAGAAACACTTAATGTTCAACATCCTTAGTCTTCAGGGAAATGCAAATCAAAACTCTG
AGATTCTACCTTACACCAATCAGAGTGGCCAATATCGAAAATTCAGGGCATAGCACATGCTGGCAAGGATGTGGAGCA
AGGGGAACCCTCCTCTATTGCTGGTGGGAGTGAAGACTTGTACAACCACTCTGGAAATCAATTTGGTGGTTTCTCAGAA
AATTGGGAATAGATCTACCTAAGGACCTAGCTATACCATTCCTGGGTATGTAACCAGAAGATGCTCCACTATACCACAA
GGACACTTGCTCAATTATGCTCATAGTAGCTTTATTTGTAATAGCCAGAAGTAGAAAAACAAAACAAAACAAAACACC
TCAAATGTCCTTCAACTGAAGAATGGATAAAGAAAATGTGATTTATTTACACAGTGGAATATAATTCAGCTATTAAAAA
CAATGACATTATGAAATTTGTAGGCAAATGGATGGAACTAGAAAATATCCTGAGTGAGGTAACATGGACACAAAAGGA
TGTGTGTGGTATTTAACTCACTAATAAATGGGTATTAGCCGTATAGTGCAGGATACCCATGCTATAATCCACAGACCCA
AAGAAGCTAACAAGGAGGGCCCAAGGGAGGATGCTTGAATCTCAGAAGGGGAATAAAATAATCAGTGGGGGTGGGAG
GAGGGTGGGATCTGGGTGGCAGAGGGAATGGGGAGGGGTATGGGGGTGGACAGGAGTTTGGGTGTAGGGAGAGCCTG
GGAGAGAGGACTCCCAGATACTGAATCACCAACCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAAAACCCCAGCTTGG
TTTTCATGTGGGTCCCTCAATAACTGGAGCGGGGGCTGTCCCTGACTATTGTCTGCCTATGGATCCAGTTCCCCTAACTG
GGCTGCCTTGTCTGGCCTCAGTGGGAGAGGATGTGCCTAGTCCTTCAGTGACTTGATGGCCAGGGTAAGTGCCTCCCCC
TCCTCAGAGGAGAAGGGAGGAGGTGTGGAGGGAGGGGCTGTGTGAGGGGGATACTAGGAGGAGTGGGGGAGTGGGTG
CTGCCATCAGGATGTAAAGTGGATAAATAAATTAGTGTGTGTGTGGGGGAAAGAGTAGACATAACTCCTGATGAAGAA
ACTAGAATCTGTGGCCTGGGTGGAGATCTACCATTCTAGTTGGGCATGGCCAAGGAGCCTAGGAAGCCACGTTTACTGT
AAGGCATGGTAAAGAGATAGGTGTAGTAATTAGTCCTTCAGTGTGACATTGTACCTGTCTTTCCCAAGGTCACCCCTTG
AGCATTAGCTCGGCAGGCCACAGCTTCCTGAACCAGCTGGCTGCTCTGAATCAGTCAGAAAACTCTCACATCTCCTTTC
TGTTCTCTCCATTTTCTCTTAACACTTTGAATCTTTTGTGCTTTCATACTCTCCTTAAGCCCATCCCATTCCCCCCCCCTCC
CCCAGTCATACTGCTGCTTGTCAGTTCTCTGTCTAGCTTTCATACTAGCTCAGATAAATCTGTCCACAGCTTGCCTGTCCT
CAGGGGTTTCTGGTTAAATGCTAATAAAAGTGTCCTTGGACTTTCCTCTGGGTCTGTTTTTAAAATCTCTTATTAATACA
ATTAAGAGCCCTGAGAGGAGACCTGGATTTTGCCCATATCAGTACTGAGCAGATAGATACTCTGTAGCGTTCATGTTGG
AACGTTCCTGCCTTTATGAAGGTCTCTTTTCTGACCAGTGGTGAAGTCAGATCTTGTATTTAGTCATCTGGGATTGAGTA
ACTTATTGAGAGGTTTTTGGTTTTTTTTTTTTGTTTTGTTTTGTTTTTTTTCCTTTTTCCTTAATTGGGAAACGGTAAAAGA
TTTCTCAACGTGCAGCATCCGGAAGTGAATTCAAAACCAAATGTGTATTGAACCCAAGGTGTTTGTGGCTGTGTTTATC
CTGTGCTGCATCACGTGGCTTCACTGTAGCCTTGGTTCTGAACACACAGCCAGCCACTCTGCTCCGCACTTATCCTCATG
TCCTCTGCTGTTTTAAACCCGGCTCGTAGTTACGCCCCTTGCGTGTTATATATCGCTGTGTTTTCACTGTGCACACAGATT
TTCTGCCCGTACAGTTTACCTATGGAAAACAGGGGCTTTGCCGCTTTCCTACTGCCGGTCCTCGGCACACAGTGTATGGT
TGATATGCCTTCTCTCTCTTCTCCTTCCCTCTCTTTCTTAGCTGTCATTTAACTCTTCATCTGCCAGAAACACCTAGCTCG
CCGTGTTCTCAGTTCTCCAGTGATGTCACATTTCTGGCTCTGTCGTCATGCCGACTTATCTTTTGAACTAACTGGAGAGT
CCCAGTGTTCTTTCCAGAGGGTGCTAGGGATACACAGTTTAATCTGCAGCTTTGTTATACATATGTGAGGAACTGGATTT
GTGTCAGTTTAAGGCCAGCTTTGATTTGATGTATGTCGTGAGTCCCAGACCATCCATAGGATGCATAGCTTGTCTCCGAT
AAACACAAAATCTAAAGCATCTCTTCTAGAAAGCACATTTCTAGGGAAGAGCAACTATAGAGCATCCCTTGCACATAG
CTCAGTATGTGCCGAATGAACGTTATAGTGTTCCGAAGGCTTTGGGTTGATGTGTTTGTCTTGCTGTGTAGCTGACACTG
GCTTGACACTCCCATGCAGCCTCAGCTGCCTCGCCATGCTGCCTTCCCTCCCGTGTTCTGGGGTTGCCCATGTGTGCTCC
TGCGCCTGCCTTGTTACCTTTACATTACTGTATTATATTCATTTAGTTGTAGTCTCAAAGTAGGCTTTATTTGGTTTTGTT
ATTTCCTAGTAGGTGGATTAAATTCGGCATGTATATTTGTTCGCACTGCAGAAATGAAAGCACCCCTAAAGTCTATTTTT
AGCAAGCTAGCTATGAAGTAGTCATGGGAAATGCACTATAGATTTTTACTTGGAATATTGCCCTCCCCCTCCGGCCCCT
GTGATGAAACCAGAGCTTTATCTCCTGAGCATTTAGGTGGTTTATAAACATTAATCTTTATATTCTGACTCTTTCCAAGT
TCTGTGATTTGTAACCTTGCACTTGATTCCTTCCTGTTTCAGGGTGGATTCTTCATAGGCTTAGTGCAGTCTTATTCGTAA




TATCATCATCTAGTGGCACCTTCCATTCATGTGTCAGCACACATCTTATTATGGGAATTCTGCTAGCAGCTGTTTTGATT
TTCCTCTTTGCTTTTTTCATCATTTCTCACTTTTATTTTGACAGGCCTGTTTCTGTTCCCTTTAGGAATCGCCTTTGTGTTG
AAGTTGGTGGCCATGTTTGAACAGACAGAATTAGAATCTTGTATTGTCTGTCAACCTTATCAATGGCTTTAGTGACAGA
TGACAAGTCACTCAACTATATGACTATGGTGGCATATTTTTTCAGCTATTAACAGATTTATATTTATTTCTAGTTTAGTTT
TGAAAAGATATGAAATTTACTGGGCAGTGGTGGCATACGCCTTTAATCCCAGCATTTGGGAGGTTGAAAAACCAAAAA
AAAAAAAAAAAAAAAAAAAAGGAAAAGGTATGAAATGGAACTGATAAATGACCAGGGAACTTGTTAGGTGGCAGAG
AACTCTGTCACGGAGGGTGGCAGTGGCACATCAGAAGCCGGCGCTGTCCTTGTCCATCCTGGTTCAGGTGGCACTGACT
CTTTGCTCTTAATTTACAGTTGTGTGATGACAGACCGCTCTAGAGGCCATAGCGGCCATTTAAATGGCGCGCCGGATCC
GAATTCCTCGAGGCTAGAACTAGCGATAAGCTTCGAGCGGGATCAATTCGCCCCCCCCCTAACGTTACTGGCCGAAGCC
GCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGG
AAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGT
CGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCC
CCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTG
CCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGC
CCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAA
AAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATAATACCATGGGGGATCCCGTCGTT
TTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGC
GTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTT
TCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAA
CTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCC
ACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATT
ATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGC
CGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGG
CAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACA
CAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGT
GCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGLGC
CTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAA
ACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGC
AGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATT
CGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTG
CTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACC
GCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCC
GCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTG
GTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGC
CCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAA
GACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCC
TTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCG
TTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCT
TACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGC
ATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCA
GCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCG
GTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCG
GGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGLCTGGL
AGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCG
AAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGAT
TGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAG
TGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTT
GTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAAC
CTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGC
GATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTA
GGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATA
CCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCG
GCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGG
AAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGG
CGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAGGGGATCCCCCGGGCTGCAGCCAATAT
GGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTG
GGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAG
ACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCT
TGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTC



CTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGG
CTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATC
AGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACG
GCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCAT
CGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGC
GGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGAGGGGATCRRTTCTCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTG
TTGTTTGCCCCTCCCCCGTACCTTCCTTGACCCTGGAAGGTGCCACCTCCCACTGTCCTTTCCTAATAAAATGAGGAAAT
TGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGA
AGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGATCCT
CTAGAGTCGAGTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGGCA
CTTGGCGCTACACAAGTGGCCTCTGGCCTCGCACACATTCCACATCCACCGGTAGGCGCCAACCGGCTCCGTTCTTTGG
TGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGT
GACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTT
GGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGC
TCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCCCGAAGGTCCTCCGGAGGCCCGGCATTCTGCACGCTTCAAAAGCGCA
CGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCACTGCGCGCCAGCTTACCATGACCGAGTAC
AAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTAC
CCCGCCACGCGCCACACCGTCGATCCAGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGC
GTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCAGCAGTGGCGGTCTGGACCACGCCGGAGAGCGT
CGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACA
GATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCCGCGTGGTTCCTGGCCACCGTCGGTGTCTCGCCCGACCA
CCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGLCCGGGGTGCCCGCCTTCCT
GGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAA
GGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGACGCCCGCCCCACGACCCGCAGCGCCCGACCGAAAGG
AGCGCACGACCCCATGCATCGATGATCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTT
GTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGC
ATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGA
CAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGATTACCCTGTTATCCC
TACTCGACCTCGAGGGCGCGCCATTTAATGGCCAGCGAGGCCGGTACCCAATTCGCCCTATAGGCGATGTCTCCTGACT
TCTCCTTCCCAGCCCAGTCCTGTGTAAATAACTTACAGGAGTTGAGCTCAGCAGCCACGTGTGCTCTTTATACATTGATT
TAAAAAAAAAATTACAGGTGAATGTTTTCAAATGAAAAGTAGAGATATAGTACTGATATATTCTTCACTCAGATTTAAG
TTATTAATATTTACATAAAATTCATTATATTTTAAGTACATTATATAAATTGACATTCATCTCTTTTATATATATATATAT
ATATATATATGGATATGGATATATATATATATATATATATATATGTATATATGCTATGGTATGTACATTTAAAATGAGTA
TGTAAGAGTATCATTGTATATATTGATTTTTTTTAACTCCTTAATATAAACATCAAATAGACAACATCTATTAAGTCCCA
AGAAACAGGATTTACCTATAGTTCCAGCTTTACTTACTGCAACTCTCCCTCTCATAGCTTAGGCTCCTGTTGTTTCAAGT
TTTCTGTTGCTGTTTTGGTTTGTGAGACAGGGTGTCTGTATGTAGTTCTGAGTTCCCTGGAACTCACCATGTAGACCAAG
CTGTCCTTGTCACAGAGATCCACCTGCCTCCAGGCTTGGACCACACATCTGGCTTGTTTTAAGTTCTTTATGTGTGCCAG
TCTTTTCCTTTTAGACGAGATGGGAAGCTAGGAAGTCGGAATGAAGCCTGTTCATTCGGTGCTGGGAATCAAATCCAGG
GCCTTCACATGATGCCAGGCTAGCACACTGTCTTAATTAGGGTTTCATTGCTGTGAAAAGACATCATGACCAAGGCAAC
[TTTTTTTTGTTTTCGTTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGC
TGGCCTTGAACTCAGAAATCCACCTGCCTCTGCCTCCCAAGTGCTGGGATCAAAGGCGTGTGCCACTACCGCCCAGCAA
CCAAGGCAACTCTCATTTTCCGTGATTTTCAGTTTTCTCGCCATATTCCAGGTCCTTCAGTGTGCATTTCTCATTTTTCAC
GTTTTTTAGTGATTTCGTCATTTTTCAAGTCGTCAAGTGGATGTTTCTCATTTTCCAGGATTTTCAGTTTTCTTGCCATATT
TCACGTCCTAGGCAGCAGGAGACTGAGACACACTAGTTAGTCTTGAGCTAATAGAACTTCAAAGCCCATCGCTGCATTG
ACACACTTCCTCCACAAGGCCACAGCTATTCCAACAAGGCTACACCTCCTAATAGTGCCACTTCCTATGAGCCACACTT
TCTCTCACCTGAGTCCTTAGGGACATTCCTATTCAAACCACTACACACTCTAAACCAAGCTATAGCCCTAGCCTGTCTTA
TTTATTTAATTATTTTATTTGAGGCAGAGTTTCATGTTTCTCAGGTTGGCCTTGAACTTACCTTGTAGTTGAATATGGCCT
TGGACTTTTGTTTTTCCTTTATCTCCCTGGTACTGGATGACAGGCCTGTGCCATGACTTTTGATTTATGTGTTGTCAGACT
TAGGGTTTTGTGCATACCAGGTGAGCACCTCACTAACTGAGCTGTGTGCCCAACTCTATTTGCTTGTAAACTAGGCTGA
CCTTGAGCTCAATATTTTCCTGTATCCTGAGTGCATTGGGATTGGGCTTCTGTAGTAAGTTTGTTGGTTGAGTGTTTGCTT
GTTTTTGTTCAAGTCACCTTTTTTTTCTTTCAGCAGAGGTGTTTGCCTCTTGAGGAAAGGCCTAACAGCTAGGTCACAGT
ATGTCCCAAGGGCTGTGAGTTCAAGAGTGCAGTAATGCCATCCCAAGGCTGCTCTTACATTCGCTCTTCTGTAGGATTTC
CTGAGCCTTGGAGGAGGAGATACAGATGCCCCATTTATGCTTTCCCTGTTAGAAAGAACAGGCAAGGCATGGTGGGGC
ACAGCTGTAGTTCCAGCATTAGGAAGGTGGACACGAGGCATGGTGGGGCACACCTGTAATCCCAGCATTAGGAAGGTA
GGCACAAGGGGATTCCTGGGGCCTGCTGGCCAGCTCATCTAACTGGATTGGCAAATTCTAGTTAGGTACAGTGTGAGAC
TGTCTCAAAAATAAGTGAAGGCTGAGACTAAGTGGCTGTTGAATTGCTAAGCTATGAGAGTGCCAGCACTCTGAACCA
TGGATCCGTCTCTGCAGCCTCCTTGTTTTATCTTTCCATCAGCATTTCTTTGATTGTCAACCATTTTCCACTACTTCTTTCT




GAAAATTTTAAAACTTTACATAAAATCGTGAACTTGCCATTTAATTATAATGTAATTCACTGTTATCACTTATATTCATA
GAAGTGTGTGTATGCTTCACACTTTTTCTGATAGCACAGCTCCTAGCTATCAACTTTATCAGCTGCCGTTAGATGATTT



	Lexicon Genetics Incorporated – Genentech Project Materials
	External/Internal Probe Strategies
	For standard knockouts, give wildtype and mutant-specific strategies
	For conditionals, give 5’ loxP and cre-excision strategies
	Mutation-specific product (absent in wt)
	Distinguish Cre-excised and wt
	PCR Genotyping




