NIH-0489 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note
5X GoTaq Buffer 10 1 94C 15"
25mM MgCI2 3.5 2 65C 30" Decrease 1C/cycle
10mM dNTPs 1 3 72C 40" Goto 1, 10 cycles
Primer 20 uM 1 4 94C 15"
Primer 20 uM 1 5 55C 30"
5 U/ul Tag polymerase 0.5 6 72C 40" Go to 4, 30 cycles
Water 28
Total mix volume 45
Tail lysate (1:20 dilution) 5
Total reaction volume 50
Primer Sequences (5’ to 3'):
Mutant PCR: Primer 0489-5' and Primer 0489-3', 311 bp
Recommended Wt PCR: Primer 0489-19 and Primer 0489-25, 735 bp
Primer 0489-5' GGGTGAGATTGGGATGTAAAG
Primer 0489-3' CCCTAGGAATGCTCGTCAAGA
Primer 0489-19 GTGGCATCTGTGGCCTCAAG
Primer 0489-25 CACCTGAGTTCTAGAGTTC
Mutant PCR
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RT-PCE. WT Expression Analysis
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Note: Expected band size denoted by arrow adjacent to 100bp ladder/marker.
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Lexicon Genetics Incorporated
Molecular Genetics Project Materials

Catalog Number: _NIH-0489 (LEXKO-205)

Reference accession(s): _ NM_010173

Standard KO or Conditional: _ Standard KO

Materials Submitted: O Target Vector _ pKOS-64TVneo
OO KOS clone(s)__ pKOS64

Southern Blot Genotyping Strategies:

5’ External/ Internal 3’ External/ Internal
Name of Probe: 47/31 45/46
Restriction Enzyme for Genomic Digest: BamHI BamHI
Predicted Wild-type Band (kb): 13 kb 13 kb
Predicted Mutant Band (kb): 5.5 kb 6.5 kb
Probe Size: 225 bp 416 bp

Primer sequences:

Southern probes

0489-47 5’ - GCTGTGGCTGTTACAGTAGTG
0489-31 5’ - GCTACATAATGCATTGAGATC
0489-45 5’ - GGTTCAGAGTCATGGTGAGC

0489-46 5’ - CAGACCTCCTCACCTCTC




Genomic Sequence Deleted :

TGGATTCAGAGGCCTTGCTGGCTCTGCCCCTGCTCCAACTGGTACAGAAGTTACAGAGTGGGGAACTGTCCCCAGAAGC
TGTGCTCTTTACCTACCTGGGAAAGGTAAGCCCTAAGTTAGTCCTGTTTCTTCACAGGCTGAGGGGAAAACCTGGCCTG
GAGTTGTCCTGCTCTGGGTCATGGTAGAACTTCAGTGCCAGGGACTACCAGGGAGGGAAGGAGCTCGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGACACTGAGCATGTTGTCTTAGCTAGAAG
CCTGGCTTTCAGCCCAGATTTCCCTCTCCCGCCTCCACCTCTGGTCACCAAGTCTGTTTTGTTCCCTTCTGTCTTTCTCTG
GTCTCTCCCTGTTCTCCACCCACCTTTAACCATCCTGCTCTCTTCCTCTGGAAGCAGCCGCAGCCTGGCAGCCTCCGAGC
AGGTGCCTGTCAGGTTCTGTCTTCATCCAAGGCCTTGGGTGCTTGGAGACATTGAACTCAGGGTCTGCCTTGTTTTGTGC
TGGGGCCTTGTCCCAGGATTCTCTTTCTCTCTGCTTGTCCCTCCATGCTGACTGGCAAAACCTCCCCTGTGTCTGCCCTAC
TAGGCCCCCCTCTCCCTGTCTACTCACAGGCAAGGCTCAACTCTGTCCTTCCTCAGGTTCTCTCCAGGTCCTGTGGGCAG
GGGTTGTTCTTTAATTCTTTAAGATTTTAGAAATCTGTATCTGTCTCTGTGAGGGGGGTGTGGGTGTGTGTGGATGCTCT
TGGAGTCAGAAGGGAACACTGGGTCCCATGGAGCTTGAGTTACAGGTGAGCCACCTGACATGGGTCCTGGAAGCCAAA
CTAGGGTCCTCTGGAAGAACAGTTCTTAGAAAGAACTYTAAGCCACAAAGCCATCTCTCCAGCCCTGATAGATATCGTT
TCCCTTTAAGTTTCCGTGCCAAACACATGATCTTTCACATAAGAAGTGCTCAGGGAATGTATGTAAGAAAAAGGAGTAA
GACAAATTATGCATTCTGTTATATTCTGAGTGTGCTGGTGACCCCAAGTGAGTGTCAGTGTCAGGGGGAGGTGTGTTAT
GACACTGTTAGAAAGGATGAGCAGCCAGTGTCATCTGTGTCATCGACCCTGAAAGCCCCCTCCGGTCCCGGACTTATAG
TTCACAGCAGCATTTAATTGTACTCAGGMTCCTCCCTTCTTGTCTTGGACAGCTTGTAACTGGTGCCTGCAGTTTTGAAT
GTGGCCACACAACCCTCTTTTCTCCAGTTGTCTCTCAGGAGCGGGGGGGGGGGGTATCGTTAGACTGAACCTCGGTGTC
CCCTCCTTTGCTTCTGGGACCCTGGGCCCGTCTGKGGCTAGAAGTTGTTGATGTCTGCTGTCATTCTATCAATTCTTGGG
GTCCAACTGATATCATTCCTTCTAGGCTCTGCCCCAGTTACCTGGCAGCCAGGTAGGGCCGACTTACCATAAAAGGGGC
TGTCTGCCCCCTCCTTGCTCTCTCTGCCTCTTCTCTCCCTCTCTTCCTCTCTCCCCTTCCCCTCCCCTCTTCCCGGCTGGCC
TCTCCTCTCCTCTCCTCTCCTCCCCTCCCCTTCCCCTTCCCCTTCCCCTTCCCCCTCTCCCTCTCCTCCCCTCCTCTCTCTCT
CTTTCTCTCTCTTTCTTTCTCTCTCTCTCCTCCCTTCCCAGCCAACTCCCCTCCCCATGCCCTAAATAGACTCTATTCTATA
CTATACCCCATTGTACTTCCCAGAATATACTATATTCTACAATACCCAGGTATATGGCTGGCACCTCAGGAGGAAGAGA
TGCCTCAGTATGAGCCCACAGAGGCACCCTCTTCCACTTCACCAAACCTGGCTCTATGAAACATACCCTTGGCTCTGCT
CTGCTCTGCTCCGCTCCTCTCCTCTCCKCTCCKCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCYCC
TCYCCTCYCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCCCCTCCCCTCCCCTCCCCTCTCATTTCCTTTCTTTC
CTTTTCTTTTAAAACACAACAACCACCCTTATTTCACTATTGAGGTCAGTCATCTGTGTGACTCAAGAGTCCCAAGGAAA
GGGGAGGATCAGCTTGGCTAAGGGCCAGCAGAGCCTGGCACTAGACAGAGAACAGAGTGTCAGAGTCTGGTCTAGCCT
AGCTGTGCAGCCACTCACTCTCATCATAACCTGGAGTGGACATGGAGGCCTGCTTCTGACAGCCTTCTGTCTATCTATCT
GCCTGGCCAGAGATATGGCTTGGAAGTAAGGGAGAAGTGGCCAGTGGTTATCTTCCTAGCAACTCTCTGCTGAGCACTT
CTGAGGACAGCCTGGCCTGGCCTGGCCCCGAGTCTCTCAGAGAGCCTGGGTGAAGCTGGTGCGGCCTCTGGGCCATGC
TTCTGGTTACCCTTTCCCTTACAGGAAGTATAGAAAGAGGAATTTTAAAAAGAGAGGAAGCTGGCTTCCTTGTATCCCT
TTCCCTAGGCCTGGGAAGTGAACAAAGGGACCAACTGTGTGACCTCCTATCTGACTGACTGTGAGACTCAGCTGTCCCA
GGCCCCACGGCAGGGCCTGCTCTATGGCGTCCCCGTGAGCCTCAAGGAATGCTTCAGCTACAAGGTACACCCTGCTTGT
CCTGCCTCTGTGTCTGCATCTAGCTTGGGTCCAGATGCCTTGGTGGTCTGTCCGGCCAGTGTGGTAGTGGTGGTGGTGGG
CATGCCGCTGGGCTGTTGAAGGGTCCTGTGGCATTGTCGCTGTCTTCTTTCTCTAAGGGCCATGCTTCCACACTGGGCTT
AAGTTTGAACGAGGGTGTGACATCGGAGAGTGACTGTGTGGTGGTGCAGGTACTGAAGCTGCAGGGAGCTGTGCCCTT
TGTGCACACCAACGTCCCCCAGTCCATGCTAAGGTTGGTCCCCCGGAGCTGGTCTAACCAATGAGGTGGGAGCAGACA
GAGGCAGTTGATGAGGTGACCTGGGCTGACCTTCTCCTGCTTCCTCCAGCTATGACTGCAGTAACCCCCTCTTTGGCCA
GACCATGAACCCGTGGAAGCCCTCCAAGAGTCCAGGAGGTTCCTCAGGGGGTGAGGGGGCTCTCATTGGATCTGGAGG
CTCCCCTCTGGGTTTAGGCACTGACATCGGCGCAGCATCCGGTTCCCTTCTGCCTTCTGTGGCATCTGTGGCCTCAAGCC
TACTGG

KOS clone sequence: (note: pKOS-64 was used to generate the TV and that is the sequence included here)

GATCCCGCTGCCTTCCCCTCTGCCTCGCGCTGGGATTAAAGGCATGCGCCACCACTCCCATGTATCATGCCTGGTATTAT
GAGATGTTGGGGATCAGACCCAGGCCTTTGTGAACGCCAGGAGGGAACAGCACAGCTGTATTCTTAGACTCTTATTTTA
CTTTTTGGTTGTAAAAATGTGTGTGTGTGTGTATTTTGCAACAGCCCACTATGTAACCCAGGCTGGCATCAGATTCATGG
CAATCCTTCTGCCTCCACTTACAAGTACTGGGATTACAAGCAGAAGCCTCCACACCTGGAAACAATATGAAGCACAGTT
TGCGTTCATTGTGGGAAGAGAGAGGCAAGAGGCAGTGCTTTATGCCATATGATTGCTCTGTGAAAAAACGAGTATGGA
CAGCAGTGACATGTTCTGCACATGTGCAATCGCGTGTTTTTCACACATTCCTTTGTTCTGTTTATCAGAAATTGTCAGCT
TTGGTTTCCTTTCTGGATGGTCTGGGGTCTGGGCAGAGTGGGTAAATGTTCCCTTTTTATATCCCTGGGTGTGTCTGTGT
GGTGTGCATGTATATACGCTCCCATGTGTATTTGTGTGTATGTGTGTTCCTGAGTGTGGAGGCCACATGTCAGATGTTTT
TCTCTATCACTGTCCGCCTTATTTTTGAGACAGTCTCTCCTTGGACTTGGAAGTCACCAATTCAGCAAGACAAGCTGGCC
AGTGAAGTCCAGGGATCTCCCCGTCTCCACCTCCCTATCATTATCCTATTATTTTTAGTTATGCACGTGTGTCTGTGTGG
GGCATATGCACATGAATGTAGTCACCCATGGAGGTCAGAGGATATGGAGATACAGGCTCTGGGTGCTGGGAGTCAAAC



CCGGGTCCTCTGCAAGAGCACTATGTTCTTAACCTCTGAGACATCCCTCCAGTCCTCTAGATACTTTCTGAAAAAACTTC
GGACTTTGCCCTTGTATAGATCTATAAGGAAGGGTGGGTCACAAAGGCAAGGGCTTGGGCAGGGCAGTAGTGTGGGGA
GGAAAGGATGACACTGGACAAGGGTCTTGGTAGAGGGGAAGCTGATGGGCAATCTCCAGAGCTGCTTGAAGGCTTGAT
GACCTGTTGGTTGCGATGGAGAGGAGAATGGAGCAAGAATGAGTGTTGTTTCACTGGTCACGTGAATGTGGATGTGCT
CTTGCCTGTCCTGGGGCGTCCTGAGGTGGAGCCCAATTGAAAGTGTGGGAGATGGTGATTGCAGAAGGACGGGGTGAA
CATCTATGAATTCCCTTGTGTGAAGCCTGGTGGAAGATCAGGAAGAAGGGGGTGGGTGGAGCACCCAAAGGGAGTCAG
ACACAAGGAGTGGAAGCCACAGGGAGCAAGCCTTCTCTGGTCATAGAGAGGGAATACAAGTGCCAGAGGAACCTGGA
GGGGGCTCTGTGTCTCTCCCCTTGCCACCATTGAGATCATGGCTAAAATGTCACCTCATCAAGGAGATCTATCCATCCAT
CCACCCGTCCATCCACAGCATCCTCTCATTTCTGCCAAGGCCGTTTATCTGCCGTCTCACTTTACCACAAGCTGTCTACT
TGTGGCTCATTTACTTACTGAGATGTTGCTTTTTCTGAATGCAGGGACCTTGCCTTGTTTACTTCTAAATGCACGGCCTGT
CTCGGCAGGCCTTTGCACTTGTTTGCTGACTGACCAAATGAATGAGCAACAAAGGAGCCCAAGGAGTGTAGAATGTAG
TATCTCTATCCAAGGGAAACTGAGGACACTGGCTTGTGGTCTCATACCTCAGAAGACCTCAGCAAAGCCAGGAGGAAG
AAGTGCCTAAGTATTTGTTGGATCTGGTAACGGGGGATTGCAGGAGTGGGAAGAGGGGGCTGAGCTGTAGGGTGGTGA
TCCAGTCTTCACTAATTGGTCTAATCCCCTGGAAGAGGACCCAGGAGGATGTTTGTGGGTAGAGCTGACCCCAGGGACC
TGGCACGTGGGTATGGGCTTAGAACCTCCTTTCTTAGAAGACACCATTCCCTACCGTACCCTGTTTTTTTTTTCCAATAT
GTCACTATCTAAAATTCATATTTGATTGTGTCTCAGTTTTCTGTTGCTGCAATAAACGGCACAATCTGAAGTAAGTTGGG
TTTATTTCAACATACAGGTTATAGACCATCACTGGGGGAAGGCAAGGCGGCAGTTCCAGGCAAGACCCGAAGCAGAGA
TCCAGGGGGAATCCACTGTTTACTGATTTGCTTTCCTTGGCTTGCTCAGCTGGCCTCCTTACAGCACCAAGAACCACCAG
TCCTGGGGTGGCACTGCCTCCAGTCCTTAAGTAAGAAAATGCCCCCACAGGCAGGCTAGTCTGATGGCGGCCATTCCTC
AGCTGAGGCTCCCTCTTAGACGACTGGCTTGTGTCAGCACAGTTATTATTTCTCAGCTCCGCCCCTGCCTCACGTAAGTT
CATGTGGGCATAGCTTTTTGTTTACTGCTGTGGTGTCAGAGCGGAGTAGGCTCTTCATGCCTGTCTAGAAATGGGTGTGC
CAGTTATTCCCCTTTGGGTTTGGTCTTCAGCCACACACCTCGAATCTTAATGGGGCCTTTCTTGTGGTTGTACTTCCCTGC
CGGGGCTTGTATGCAGCGGGTACTGGGTGGGTAGGATATCACTGCCTACCTTTCTTAAGAAAAGGATTTACTTCATGTC
TGTGAGTGTTTTGCTTGCATGTGTATATGAGCACCACATGCATGCCTGGTGCCTGCAGGAGTTTCAGATGGTTGTGAGC
CATCATGTAAACCAGTCCCAGGTCCTCTGCAAGAGGAAGAACTCTGCTCGCCACTGAGCCATCCCTTCAGCCCCACTCC
TTACGTTTCTGGTCCTAAACACAGCACTCTTTTTCTTTTCATTTCAGTCTCTATAAATCTGTGTAATGGGAATGTCGGTAA
GAGTTAATCAAGGTGCCAGGCAGTTGTGGCGCACACCCTTAGTCCCAACACTCAGGAGACAGAGTCAAGTGGGCTAGC
CTGGTCTATAGAGAGAGTTTCAGGACAGCCAGGGCTACCCAGAGAAACCTTGTCTTTGAACACCCCTCCCCCCAAAAA
AGTTAATTAAGACATAGAAGATCATAGGCTTGATGTTAAAGCCTGCAACTTTTTTTTAAAGATTTATTAATTTATTATAT
GTAAGTACACTATAGCTGTCTTCAGACACTCCAGAAGAGGGCGTCAGATCTTGTTACAGATGGTTGTGAGCCACCATGT
GGTTGCTGGGATTTGAACTCTGGACCTTCGGAAGAGCAGTCGGGTGCTCTTACCCACTGAGCCATCTCACCAACCCGCA
ACTTTTTAAAAAAAGATTTATTTACTTATTTTCTGTATGTGAATACACTGTAGCTGTACAGAGGGTTGGGAGCCTTCATG
TAGTTGTTGGGAATTGAATTTTTAGGACCCCTGGCCACTCCAGTTGGCCCCACTCGCTCCGGTCAACTCCACTCACTCAG
TCAGTCCCTGCTTGCTTCTGACCAAAGATTTATTTATTATTATACATAAGTACACTGTAGCTGATGTCAGATCTCATTAC
AGGTGGTTGTGAGCCACCATGTGGTTGCTGGGATTTGAACTCAGGACCTTCAGAAGAGCAGTCAGTGCTCTTACCCGCT
GAGCCATCTCACCAGCCCAAAGCCTGTAATTCTATCTCTTTTGAGCAGTGGGGCAGGGAGATCTTGAAAGCTCAAAGCT
AGCCTGGTCATAACGGAGACCTTCTCTCAAAAAGAAAAACAAAACCAAATACAACCATATCTTTATTCCTAGCACTTGG
GAGAGGCAGGCAGATGTGTGAGCTTGAGGCTAGCCTGGTCTACATATCGAGAACCTGTCTTAAACAAACAAACAAACA
AACAAACAAACAAACCCAAGTGGGGAGGAGCACTGTAAAATCTTCTGGCTAGGTCTGCTGTGGCTGTTACAGTAGTGA
GCGCACGGCAGCTGTACATGATTTGTACACACACACACACACACACACACACACCACCACCACCATTACACCAAACAG
AAACCAGCGGACCCAAAAAATACGCGCGTGCAGAGGCATATGAGTGCAGTGGGGCAAGGGGAAGGGAAATCAGAAAT
GAGAGAAGGTAATGGGGGTGGGGATATGATCTCAATGCATTATGTAGCAGGGGAAAAAACCTGTCAGAAACAGAAGA
AAAGAAAATGAGAACTAACCATGTGAGTGGGGGCGGGGACCCAAAACAACACAAACCAGCATTGTGCCTGGCAGGTC
ACGGAGGCAGGGGTGCTAGGAGCAACTCCTGTCCTGTCCCTCACCGTGTTTCATCTCCAGCAGTCTTCCAGAGGCTACA
TTTGCACTGGCCTGGTGGGTCAAAAGCCTACCTAGGCTAGGATCTGGGTTCTAGTGTCAGAGCTGCAGGGGGTATCTTC
TGTCAGGGCATCAGCAAGTGACAGCATGTTTCCTGTGAGGACTGAGTGAGGAAAGCGGGGAGGGGCTGCGTGAGGAG
GGAATTGGGAGGAGATGGGGGGGGGGGGTGAGATTGGGATGTAAAGTGAATAATTAATGGGAAAAAAGAAAAAAAA
GTTGCACTTGCTAGATTGACGTAATGTGTTACCCGCAGAATCCTGACCTGGATTCAGAGGCCTTGCTGGCTCTGCCCCTG
CTCCAACTGGTACAGAAGTTACAGAGTGGGGAACTGTCCCCAGAAGCTGTGCTCTTTACCTACCTGGGAAAGGTAAGC
CCTAAGTTAGTCCTGTTTCTTCACAGGCTGAGGGGAAAACCTGGCCTGGAGTTGTCCTGCTCTGGGTCATGGTAGAACT
TCAGTGCCAGGGACTACCAGGGAGGGAAGGAGCTCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGGACACTGAGCATGTTGTCTTAGCTAGAAGCCTGGCTTTCAGCCCAGATTTCCCTCTCCCGC
CTCCACCTCTGGTCACCAAGTCTGTTTTGTTCCCTTCTGTCTTTCTCTGGTCTCTCCCTGTTCTCCACCCACCTTTAACCAT
CCTGCTCTCTTCCTCTGGAAGCAGCCGCAGCCTGGCAGCCTCCGAGCAGGTGCCTGTCAGGTTCTGTCTTCATCCAAGG
CCTTGGGTGCTTGGAGACATTGAACTCAGGGTCTGCCTTGTTTTGTGCTGGGGCCTTGTCCCAGGATTCTCTTTCTCTCT
GCTTGTCCCTCCATGCTGACTGGCAAAACCTCCCCTGTGTCTGCCCTACTAGGCCCCCCTCTCCCTGTCTACTCACAGGC
AAGGCTCAACTCTGTCCTTCCTCAGGTTCTCTCCAGGTCCTGTGGGCAGGGGTTGTTCTTTAATTCTTTAAGATTTTAGA
AATCTGTATCTGTCTCTGTGAGGGGGGTGTGGGTGTGTGTGGATGCTCTTGGAGTCAGAAGGGAACACTGGGTCCCATG
GAGCTTGAGTTACAGGTGAGCCACCTGACATGGGTCCTGGAAGCCAAACTAGGGTCCTCTGGAAGAACAGTTCTTAGA



AAGAACTYTAAGCCACAAAGCCATCTCTCCAGCCCTGATAGATATCGTTTCCCTTTAAGTTTCCGTGCCAAACACATGA
TCTTTCACATAAGAAGTGCTCAGGGAATGTATGTAAGAAAAAGGAGTAAGACAAATTATGCATTCTGTTATATTCTGAG
TGTGCTGGTGACCCCAAGTGAGTGTCAGTGTCAGGGGGAGGTGTGTTATGACACTGTTAGAAAGGATGAGCAGCCAGT
GTCATCTGTGTCATCGACCCTGAAAGCCCCCTCCGGTCCCGGACTTATAGTTCACAGCAGCATTTAATTGTACTCAGGM
TCCTCCCTTCTTGTCTTGGACAGCTTGTAACTGGTGCCTGCAGTTTTGAATGTGGCCACACAACCCTCTTTTCTCCAGTTG
TCTCTCAGGAGCGGGGGGGGGGGGTATCGTTAGACTGAACCTCGGTGTCCCCTCCTTTGCTTCTGGGACCCTGGGCCCG
TCTGKGGCTAGAAGTTGTTGATGTCTGCTGTCATTCTATCAATTCTTGGGGTCCAACTGATATCATTCCTTCTAGGCTCT
GCCCCAGTTACCTGGCAGCCAGGTAGGGCCGACTTACCATAAAAGGGGCTGTCTGCCCCCTCCTTGCTCTCTCTGCCTC
TTCTCTCCCTCTCTTCCTCTCTCCCCTTCCCCTCCCCTCTTCCCGGCTGGCCTCTCCTCTCCTCTCCTCTCCTCCCCTCCCCT
TCCCCTTCCCCTTCCCCTTCCCCCTCTCCCTCTCCTCCCCTCCTCTCTCTCTCTTTCTCTCTCTTTCTTTCTCTCTCTCTCCT
CCCTTCCCAGCCAACTCCCCTCCCCATGCCCTAAATAGACTCTATTCTATACTATACCCCATTGTACTTCCCAGAATATA
CTATATTCTACAATACCCAGGTATATGGCTGGCACCTCAGGAGGAAGAGATGCCTCAGTATGAGCCCACAGAGGCACC
CTCTTCCACTTCACCAAACCTGGCTCTATGAAACATACCCTTGGCTCTGCTCTGCTCTGCTCCGCTCCTCTCCTCTCCKCT
CCKCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCYCCTCYCCTCYCCTCTCCTCTCCTCTCCTCTCCT
CTCCTCTCCTCTCCTCCCCTCCCCTCCCCTCCCCTCTCATTTCCTTTCTTTCCTTTTCTTTTAAAACACAACAACCACCCTT
ATTTCACTATTGAGGTCAGTCATCTGTGTGACTCAAGAGTCCCAAGGAAAGGGGAGGATCAGCTTGGCTAAGGGCCAG
CAGAGCCTGGCACTAGACAGAGAACAGAGTGTCAGAGTCTGGTCTAGCCTAGCTGTGCAGCCACTCACTCTCATCATA
ACCTGGAGTGGACATGGAGGCCTGCTTCTGACAGCCTTCTGTCTATCTATCTGCCTGGCCAGAGATATGGCTTGGAAGT
AAGGGAGAAGTGGCCAGTGGTTATCTTCCTAGCAACTCTCTGCTGAGCACTTCTGAGGACAGCCTGGCCTGGCCTGGLC
CCGAGTCTCTCAGAGAGCCTGGGTGAAGCTGGTGCGGCCTCTGGGCCATGCTTCTGGTTACCCTTTCCCTTACAGGAAG
TATAGAAAGAGGAATTTTAAAAAGAGAGGAAGCTGGCTTCCTTGTATCCCTTTCCCTAGGCCTGGGAAGTGAACAAAG
GGACCAACTGTGTGACCTCCTATCTGACTGACTGTGAGACTCAGCTGTCCCAGGCCCCACGGCAGGGCCTGCTCTATGG
CGTCCCCGTGAGCCTCAAGGAATGCTTCAGCTACAAGGTACACCCTGCTTGTCCTGCCTCTGTGTCTGCATCTAGCTTGG
GTCCAGATGCCTTGGTGGTCTGTCCGGCCAGTGTGGTAGTGGTGGTGGTGGGCATGCCGCTGGGCTGTTGAAGGGTCCT
GTGGCATTGTCGCTGTCTTCTTTCTCTAAGGGCCATGCTTCCACACTGGGCTTAAGTTTGAACGAGGGTGTGACATCGGA
GAGTGACTGTGTGGTGGTGCAGGTACTGAAGCTGCAGGGAGCTGTGCCCTTTGTGCACACCAACGTCCCCCAGTCCATG
CTAAGGTTGGTCCCCCGGAGCTGGTCTAACCAATGAGGTGGGAGCAGACAGAGGCAGTTGATGAGGTGACCTGGGCTG
ACCTTCTCCTGCTTCCTCCAGCTATGACTGCAGTAACCCCCTCTTTGGCCAGACCATGAACCCGTGGAAGCCCTCCAAG
AGTCCAGGAGGTTCCTCAGGGGGTGAGGGGGCTCTCATTGGATCTGGAGGCTCCCCTCTGGGTTTAGGCACTGACATCG
GCGCAGCATCCGGTTCCCTTCTGCCTTCTGTGGCATCTGTGGCCTCAAGCCTACTGGGAACCGCCTCAGGTACGTTGGG
GACAGGGAGGTCTTGAAAAGACCTAAGGAAAGCACAACCTTGGCTCGGCCTTTCTGCTCTCTAGGCTGCAGGAGGGAT
TCACTAACCAGCCTTTGGTGAGGGTGTGGGAGGGGATTAGTTACAACCAGTTATGCATGGTTTCACGTCCATTGCTGGG
AGTTTAGAGCCATGGCTGGTCTTGTGGTGCGTATAGGGTAGCCAGCGCTTGTTTCCAATATCTTGTGTTTCTGACCAGCA
AGAGTGGCCTGAAGAGCTGTGTTTATGGACAGACAGCAGGTGAGTGAGGTCTATGGTACTCTTGGTACCCTGGAGGGT
GTGTATGGGGGGGAGGGTGACATCTTGATTTGCCTTTACCCCTGTTTTTCCCGTGGGTGTTAGCAGATTGCCAAGCCACT
GTAGGTGTCAATCCTTACTGTCCTTTCTTGCTCACTCTGGACCCATAGACCAATCCTTACTCAGACCTAGGGCTCATTGC
GGGCCAAGTGACACCTCTCCCTTCCCTTCCTACAGTGCAGCTTTCTGTTGGCCCCATGGCACGGGATGTGGATAGCCTG
GCATTGTGCATGAAAGCCCTACTTTGTGAGGATTTGTTCCGCTTGGACTCCACCATCCCCCCCTTGCCCTTCAGGGAGGA
GGTGAGTGAGGATAGGAATGGGCAAGGGGAGGGAACTCTAGAACTCAGGTGGTGTAGGCAGGATGGTAGCTGCTACT
ATAGCTATGGCCACCAGGTGGCACCAGTGCCTGCGTTTGGAGCCTCCTAGACTTTCCCCCTAGCTGCAGAGGACCACCA
GTTAGGGACTACTTAAACCTCCTTGGAAGGAAATTGTGGACCCAGGTTGAGTTTTCCCTTAGGAAGTAGCATTTCTTGG
AGTATTCCTGCCTATTTCCCCAGAAAACAGGCTACCTGGCAAGTAGGCTGATTCAGGTGAGAACAGAGTGGAGTGTTG
GCTATCCAAATATGACCAAGATAGGCCATTGATCAGACAGAACCGAACAGCTTACTCCCTGAAGCCTCCCTAGTATCTA
AGAGGGAAGGGCAGGGTGGAGCCTGCCTTTGCTGGATCTTTCAACCAGGAGTTGGGCTAGGATC

Selection cassette sequence: (note: linker sequences may vary and are not provided)

GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCeeeeecceceeecrterece
TCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCAT
ATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTC
TCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGT
CTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAG
ATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCT
CAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCA
CATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAA
AACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCC
CAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTG
GAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACA



CCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTT
AATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGT
GCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG
AGAAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG
CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATG
ATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTC
TTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT
GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCG
GTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATT
GAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATG
GTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTT
CGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGA
AACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCG
AATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCA
CGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCAC
GGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATC
AAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTG
GCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCA
GTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCG
CCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCA
GTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTC
CTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAA
CAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCG
AACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACG
CTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTT
GGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGA
TCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGA
ACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGT
GCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGG
TAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTG
CCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGC
CGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGC
TGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAA
CAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCAT
ATGGGCGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTAC
CAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGT
ACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGT
TTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTC
TCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGA
GGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCA
AAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAAT
TCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAAC
ACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGT
GGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA
GGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG
GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGC
GGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC
GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGG
AAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTAC
CCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCG
CAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACG
GGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCC
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