
NIH-0767 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note
5X GoTaq Buffer 10 1 94C 15"
25mM MgCl2 3.5 2 65C 30" Decrease 1C/cycle
10mM dNTPs 1 3 72C 40" Go to 1, 10 cycles
Primer 20 uM 1 4 94C 15"
Primer 20 uM 1 5 55C 30"
5 U/ul Taq 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 Neo3a and Primer 0767-r, 230 bp
Recommended Wt PCR: Primer 0767-2 and Primer 0767-3, 305 bp
Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0767-r ACCATTCTACTGACTTGTTAGACTC
Primer 0767-2 GGAGACTCAGTTCTGGTGG
Primer 0767-3 GGAGCTGATAGAAGTTCAGG

Mutant PCR
Well Sample Genotype MK  1       2          3        4          5        6  MK

1 270 het
2 272 het
3 275 het
5 ES DNA het
6 wt lysate wt 
7 water no amp
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Southern Blot Genotyping Strategies: 
 
 

 5’ External 3’ Internal

Name of Probe: 39 + 40 41 + 42 

Restriction Enzyme for Genomic Digest: HindIII ApaI 

Predicted Wild-type Band (kb): 8.0 28 

Predicted Mutant Band (kb): 5.0 20 

Probe Size: 413 bp 370 bp 
 
 
 
 
Primer sequences:   
 
Southern probes 
0767-39  5’ – TCTGTTGGCTTGTACTGCTG 
0767-40  5’ – GATCTACCTGCTTGTCACAC 
0767-41  5’ – AGGAGCTCTTGGATCAGAGT  
0767-42  5’ – CCTGCAGTCCAGTCTAAG 
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Genomic Sequence Deleted: 
 
GCATGGAGAGGACCCTTGTCTGTCTGGTAGTCATCTTCTTGGGGACAGTGGCCCATAAATCAAGCCCCCAAGGGCCAGA
TCGCCTCCTGATTAGACTTCGTCACCTTATTGACATTGTTGAACAGCTGAAAATCTATGAAAATGACTTGGTAAGGCCA
TGTTTGTCACAATGCAATTTAAATAATATTTTTTAATTAATGCAAAAGGAGCCTTTTGACTTGTATCACCAACTCAGAAC
TAATACTCTTTGGTTAATTTTCTTAGGATCCTGAACTTCTATCAGCTCCACAAGATGTAAAGGTAAGATCGGTT 
 
KOS clone sequence:  (note: pKOS-85 was used to generate the TV and that is the sequence included here) 
 
GATCAGAACCTACAGTCAAGAGGCTTCTTTGTGAGACATACCTAACTATGGCCTAAGCATCCTTTGAGCTAGAGTATAA
TCCTCAACTTTCTCCAGCAGGCAAAGAACCCGAAGGTCAGCAAACGCAGCCGAGAGGCGGGTGCTAAAACCACTTCTG
CTTCCTGAGCCTTTCACCAGCCTCTACCTGGTCACAAATGCAATTAGAAGCATGCTGCTCAGACCCAGTGGAGACAAGG
TCCAACAGGAGTAGCCAGCACAGCCCTAGGAGGAAAAGAGACGTTACAGATACTTTTGCTCTTGGTGTTTGGAGATAC
TTTTTAAACTTGGTCAGAAAGGAGCATTTACCCTTTTCATTTGTTTAATTGGTGCATTAAATACAAGCAACAAATAAATC
GGACAGAATTTGGGGGTCCTTATTTTAATGAAGATAGAGCAAGGTCTTCACAGAGAGCATGCTGTCTACTTAGTTCATC
AAAACTGTTTATTGTATTTACAATCCATATTGTTACATAAAGTGTCAGGAGGCACCATTAGTGCTATTTAAAGATACACT
GGTGAAAATTGGAAGCAAATCCTATTTTAACGCCCCTACAAAAAGATAAGGATCTAAAATACTCTTGCTAGGTTAGAA
AACTAGCCCATCATTTAATCCCTCCTAAGAAGTAACCTCTTCCATCATTGCAATGGAGTACAGGATGGCTCAGTCAAAA
AGCATAGTCATCACCCCATAAAAAGTTCCAATAAAGGCCATGCCGCTGCTTTACTCATTGCAGAAGTGCCTTTATGACT
GTCAGACAAACCAGGTGAGGTGCCAGGGATGCAGAGCAAAAGATCAAAGTGTTTGTGTTTACTTCTCTGAAATCTGAC
GGTGCCTCCTGTGCCACACACACACACACACACACACACACACACACACACACACACACCCCTTGGTGAATGCTGAAA
ACTGGAATTCACCCATGTGTCTCTTTTTCCTGTCTAAGATGCAGATGGGGCACATTTTGTGGACTCTATCCATCCCTGCC
CCCACACGCACACGTACACCTAGCCAATGGAAAAGAAAAACGAGTTACTCACACTCATCCACTATACAAAGATTTCCA
GGCTGCAATGGGAGGGCTTGGCCTCTTCTTGAGGGATGAATAAATAGGTAGCCGTAGCGACAACCTGTGCACAGTCAG
GTTGAAGTGAGAACCAGACCAAGGCCCTGTCATCAGCTCCTGGAGACTCAGTTCTGGTGGCATGGAGAGGACCCTTGT
CTGTCTGGTAGTCATCTTCTTGGGGACAGTGGCCCATAAATCAAGCCCCCAAGGGCCAGATCGCCTCCTGATTAGACTT
CGTCACCTTATTGACATTGTTGAACAGCTGAAAATCTATGAAAATGACTTGGTAAGGCCATGTTTGTCACAATGCAATT
TAAATAATATTTTTTAATTAATGCAAAAGGAGCCTTTTGACTTGTATCACCAACTCAGAACTAATACTCTTTGGTTAATT
TTCTTAGGATCCTGAACTTCTATCAGCTCCACAAGATGTAAAGGTAAGATCGGTTGAATTTATTTCTGAAAATGTATTTT
ATGTTAGTTTAGAGTCTAACAAGTCAGTAGAATGGTTATGCTTATTTTCAATGACTTTGGGGATTAATAATTGGCAAAA
TATTCATTTCCATTTTGACCATGTATCCATAGATTTATTAGTGAACCAAACAATGATATTATAAGTATTATAAATTATTT
ATAATTATATAATATTAATCCTTATTATGACATATCCTTATATGATACATGTTTACCCTCCTAAGACAAACAAGCAATGA
TAGAAAGCAGTGCTGGGATCAGTTTCTGAACGAGGAACAGATAATTCTGTTTTCAGAGCCTTGGGATATGACAGCTCTG
GAATTGTCTTTGTAATCCTATTTAAGATAAGAGGCAGCATTTGCATTTTAATAACAAATCTTTGAAAAGAAAGAAAGGA
TGAGATTTCCAGGCAGGCAGAGAGTGGAGTGCAGAAATCACAAGTCTCTGAGTGTAATTCCCGTGTACCTGGGCCTCC
GTGAGTCTCCTTGTCTCCTTGTCTCCTTGTCTCCTTGTCTCCTGTCTCCTGTCTTCTTGTCTCCTGTCTCCTGTCTTCTTGTC
TCTTTGTCTCCTGTCTTCTTGTCTTTGATGAACTTCCCAAAGGGTCAGCCTCTACAGCTCATTCCAACCCTTGTGCCACTC
ATATCCCATGGAGGAGTGGCTTGGCATTCAGTGTGGAGGGGCTTCTGCTGTCTCTGCCCTGAGAACATCTTTATTCTGGT
CTTCAGCTTGGTACCAATGTAAATGAAACTGGGGAAATGCTCGCACAGCTAGGCCTTTAATTGCATAAATCGGGAAAA
CAAGGAGAGTATTGCCAGTAATGAGGGCACCACACAGAGACACTCAAAGAAGAGAATTATGGTAAATGACAGCGTAA
AAGTTTAGAAAGTGAGTGAGTCACGCCGCCCCTCTGCTCCACAGTTCACTCTCCAGCTCTGCACATGATCATTCTTGTGT
TTACTAGGTCCTTTCAAATGAGTGGCCTCTAAACTGAAAGTAGCTCATTCAAACTTATTGAAAGGACATTTCCAATAAG
TGAGAACATTTCTCAGCGTGTCTAATTGTCAGCATCTCACGCGCTGTGTTTGACTATTGCCTGCCTGCAGCCTACACCTT
GGAAAGTAGAATACAGGAAAATCCCTCATTTTCAGCTCAGTTGACCCAATGAGTACTTTTTGAATACACTTTCTTAGTA
AAAGATACCTTTAAAAGTCTGACTTTTCCTGTAGTCACTTTAATTTTAACATTGCTAATACACATCACCTATACAAGTTG
ATGGGATTCCCTGTGATTGTATACATGCAGAGTCTTGTCCGCACACTCTGTCCTCTCTCTCTGCACCCTTCCCAGTCTCTA
GTAATGTATTTTCTAACAAAAGATGTTTGAAAATCTTACATCTCCATGAGAGGATTTGTCTCATTGAACCTGTATCTTTC
TGATGATTTGACCAAGCAGAATTGCCTATGAAGCAATGAGTACTGCTCTAACTAACACCCTTATGCTACATGGGCAGGC
AATGCAAAGACAGAGGAAGGCAGTAAGGACTATAGAAGCTATGTGCCAAGTTTTCAGAGCTAACATCCAAAGCAGGG
TCTGTAACAAATTCTACAAAGCTACTGAGATCTGTCACCGACCCCCTCCCTTGTGTCTCTTGTTCTCATTTATCCAAGGG
TTTGCTGCCGTTCCCCGGGTGAACATGGACATTGTGTGGGGAAACTTTGGTTGGCACAGTTGGGGATGGGCTGAGGGTG
CTAATCTGGTCCCTAGGGGCCAGGGATGCTAGTGAATGTTGTGGAATGTGTGGAATGGATCTGACAGCAAAGTTATCCA
GCCCAATATATAAGTATTGGTGCCATTAGGTGTCTGTGAGTGTGATGAAGGCAAGCCACCTAACATCTGATAGGATAAT
CCATGCTGACTTAGCCAGGACTTTCCTTCCAAAAGATTAAAAAAAAATACCTTTTATTTTTTGTCAGAAATAGGCTGTA
GGAAATCGATCTTATCTTTTCAGCTATCCAGTTGTAGAACTAGCAAGCCAGGTTGCCTTTTATGAAAATCTCTTCTCTGC
TAAGGAGAGGAGTGGCTTCTACTGAACCTTCCAGTCTGCAAGAGCCAAGACGGTCTAGAAAATTCCTCATATTCTCTAC
TGAGGCCCAGCTGAGAAAAGTAGCCAGGAAACACGGACATGACTACCTCGAGCCTCCTGGAGCTCGGAGGCTCCAGAT
TCCCTCCATCTCCCCACCAACTCTCCATCCCTCAGGCACTCAGCAGGCCCTGTTTCTCCACTGCTTTTCTGCCTCTGCCTC



   

TGCCCTGCCCTGAAATGTAGCCTGAAGATCCCCACGCCAGATCACACATTTCTGAGACAGGCTGCTCCCTGTAGGACAA
AACCAAACCAGTGTCTGTCAGTAGTAGACAGGGAAGGGTGGGGACAGTGAGTGGCACATTCACATCCTGATATCACGC
CTCTCCTCTGTTCTCGTTGTGAGGGCTGAGCCTGGCCATTCCTGGCAGGATGGTCACAGGGAGTTTGTTCTTACGACCCC
TCCCCAAGCTTCTTTGGAACGTAGTCTTCTTTCAGTGTACAAATGAAAACGTTAACTCAGCAAATTAAGCCTCTGTGGG
AAATGCTGGTTTCTCAGATCATCACAGATGAAGCAGTTAGCGTTTTCAGTTTCAGCTGGAAAATTTACCCCTTTAAATAT
GAATATTATTTTTTCCAGTAAGTTAAGCCGGTTGTGGTCAAAAAGAAGAGAAAAGAAAAAAACTTCAACAAATATGAA
CATGTGGTTTTCAAGGAAAAAAAAGTGCTATAATTAACGTTTATAAATAGTTTCTATTAAATAAGCATTTTGGCAAACA
TGGGAAGGCCGGCACTTTGCCCTAGTGACAGGCAAGCTACCTGATAGAAGGAACTAGATAAGCCTTGCTGGGCTTGCT
GCTACCTATGCAAAGCAAGGCTGATGGGCTCCTGTTATTAGTCAACATTCACGGCGGCCAAGTGCACAGGTTGGAAAA
TGCAAAGCAGGCTAGCTGCTCTTTCAGCTGATTGTCCCTGAGAGGATTCCAGCAAGATCGCTGGGAAGGAGGGAGGCT
TCTGGGTGGAATGCGCGCGCACGCGTGTGCACACACACACACACACACACACGCACACACACACTTGCTAAAAGAAAC
AGCAACCCAGGCAGGAGCTCTTGGATCAGAGTTAAGATGGTTTCAGATGCTCTCTCTCCCAGAGCCAAGCTTCAGTCAG
CTCGGTGGAAGAGCTCTTGCCCACCGTGCTCTTCCAGTGCTTTCTGTTGTTAAGATTTGGCTTCCTCATTGGGCAGTGGT
TATTTGACAGACGCAAAGAGAAGGCTTAGTCTGTTTACTTGTCCAGTCTCCGACACAGCTCTTCTAAAGAAGGCTGTCC
CTCCCACTGGTTAAGCAAGTCTTAGCTTCTGTGTTTTGACCCTTCATGGAGAATCCTGCCCTACTGAGACAAGGCAATG
ATTGAGATGTTACAAGGTGTATGGTGGCCAGAGCAGGTGAAATGCCTCTTAGACTGGACTGCAGGAGTGGCCTTACCTT
ATTCATCTACTAATGAGCTGCACAAACAGTCACTGAGCACTTGCATCAGGCACTGCAGACTAGAGCGCTGCTCTAGGCA
AACCACCCAGGGAGACACCTGTGTGCACAGTGGACACAAGTGACAGATTCTTAGCCAGACCGTTGGATCATCTCCACA
AAGCTGCCACTGCTCACAATTTACAGCCTCACAGTTTAAGTCATTGTGTTCCTAAACTAAATTCTCTGTCACAGATAGAA
ATGCTGGGTCTGCTAGCTCAGTGGTAGACTGTTTGCCTTTGTATGTGTCGTCCTGGATTCTCTTCAATACCTCCCACACA
CTTCTACAGACACCTGCACACGCGCACACACACAAATGTACACATATATAAACCTGCACACACATAACTCACATACAC
ATCAGGTTCACACACAAACACACATACAAACACACAAACAAGCACATACACACATTCACATTCAACTCCACAAGGCTT
GTACCCACTGCTTCAACCTCAGAGTGACTTCAGCATAGCACCAGGCAAAGAAAATTATGAAAGGTGAGGGCTCTGCTT
GTACCTGTGCGGTAGGAAATGGCTCCTTTTTCTCCCAGACAGGGAAGCTGTCCAAATGGAAAAAACCCTGTCTTTTGCT
GAGTTTAAGTGGGGATATGACCAGACCTAATGGAGCCCCTAAAAAAATTCTCAAGACAAATGTACAAGCAGAAACTGA
GGGCTGGAATGTCATTTTTAACCTTTGGAACAATGTTCATTAATATATGCTAATTATCTTTAAGGTCATTAACATATGCT
AATTGTCTCTCCTTTCAGGGGCACTGTGAGCATGCAGCTTTTGCCTGTTTTCAGAAGGCCAAACTCAAGCCATCAAACC
CTGGAAACAATAAGACATTCATCATCGACCTCGTGGCCCAGCTGAGGAGGAGGCTGCCTGCCAGGAGGGGAGGAAAG
AAACAGAAGCACATAGCTGTAAGATTGTCCTCTGTCATCTTTCTTGTTCGCAATTATCACTAGCATGGAGCATTTAGTTA
TCTTAGTCTTACCCGTTAGTTGTAACATACTATGCTTCACACATCCACACAGCTAGAGCGTCTCCCACCTTCTTGCAGAG
TTACTCCATACAAGGTCTACTTTGAAAAGTGGTGTCACCTCCGATAAGTCTTCACTGTCTGTCTAGAAACCCTACTAGAA
CTGGCCACCACTCCCTCGGCAGTGTGTTAACAGAAGTTTCTGGGGGTGAAGAAGCCATTAGGAAGAGAATGTGTTAGA
CGTTACAAGATATTTCCCTTTCGCCCATGTGCTGGCCATAGCTTGTGTCATCTTTATCGGGGACTAGATCTTAGCTTTCT
GACAAGAAAAGAGAGCTTACAATACCAAGATCAATGTATTACTGTCCCAGGCAAAAGCAGAGTCAATGTTGAATTTAA
AAGGGTGTACCTTTTTATGGGGCTGGAAAAGTCCAAGTTCCTGTTTCTTTGGGACCCTGAATTTCCTTGTATATTTTCTTT
GGCCAACTTATGTGCAATTCAGGGACTCAAGAATCAACTCATTCAAACATTAATCAGAACCTGCAGAGAGGACAGAAA
AGAAGTTTCTCTGTCATATTCATTGGTTGTCTGTCCTTCAAGAAATGCCACATGGACAAAAATGAAATCGTAATTACATT
ATGAAAAGGAGTCTTGTTTCTTCTGATTGCTTGGCCAGGTTATTATGTGAAAATGTCCCTCTGAAACTTTCTTCACAATG
AAAAGAACTGCTTAGGAAGGTAGTGTGTCCCTGTGAGGTCAGCACCAGGAAGCTGAGGCAGGAGGATTGAGACTTTAG
GACAGCTGGGTTATCTGGGTGAGACCTTGTTCAGGAAGCTTTGAAGAAGGAAGTAGGGGAGGAGGCAGGGAGGGAGA
GAAGGAAAGGAAGGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAG
GAAGGAGAAATGGAGGGGGTGGTGGTGACAAATTGACCACAGCTATGAAACTCAGAAAAACTTACGAAATGGTGCTG
TGTACTGTAGACCTGGAACCCATCTCTTCTACACCAAGCTCCTTTGTGTAGACATGAAGAAAGTGAGAACTGTAAAGAG
GGCAACTTTCTCCAGGTTTCACAAACGGCTGTGTCAGGATGAAGAAGAACATAGATGCCATGCTGCCTCCAGATGTTCT
CACCGTGATACCATGTGACTGAGCATTAAAAAGCAGCCAGTTGTTTTGGTATTGGAACAGGAATGAGCATAAGACTGG
AGGAGAAAGGGGGGAGGGAGACTGATGAAGAGGGAGGAAGGCCAGCCACATTCGAACATTTGGAACATTTGCTCAGT
ATCCCGAATAATCAAGTGAATGGAAGTTAAAAGAGGAAATCCTGTCTTGTAATTGTGGAAACAGTGCCCGATAGTGGT
AAGACTCGTCGAAGCACAAAGAGGAAACATGTTTTATGATATATAGTCCTTGAGGTATTTATCCCTTTAATCTACTTGA
TAAGATCTAGAAATTTGATATATATGAAAAAATTATCTGCCCAGGTGATCTCTGTAGACTTGTACATAAAAGTTAGATA
CCACTTCTGTATCTAAAAATAGTAAGTGCTCCATCTGTGCAGGGTGGGGGTGGGTGGAAGGGGGAACAACAGAGCAGC
CACCACAAATCCTGCCCTGAAAGCATATCTAAAGCCCAGGAAACCCTTGTAATTGGTTAAAAACTAACAGCAAACAGC
ATGTAACAACCAGGGTAACAAGAATGCAGAGGAGGAGGAGGGCGAGGAAGAGGAAGAGGAAGAAAGGGGACAACAA
ACGGATATAATAATTTAAACACCAAAATATTCAGAGTTGTCTCTGAGGATAAAATCATGCTTGGTTTCCAGAACAACTT
TACAGAATTTTCCTAATGCTTGTTACTGAATGTGATTTATGTTCACAAGAGAAGAAATGAATTTTACATAAGTATTTTAT
GAAGTATGAAGTTAGTTCTTAAAAAATAATTTTTAAAGTTTTAAAATTAATTAATTAATTAATTAATTTTGGTTTACAGA
AATGCCCTTCCTGTGATTCGTATGAGAAAAGAACACCCAAAGAATTCCTAGAAAGACTAAAATGGCTCCTTCAAAAGG
TATGCACCTTAAATGCATTTCTTTCACTTCCATGTTGTGTCTGGGTACCTCCTGTGCCCAGTGACTCATAGGCTCTCGTTC
CCACAGATGATTCATCAGCATCTCTCCTAGAACACATAGGACCCGAAGATTCCTGAGGATCTGAGAAGATTCCCGAGG
ACCGAGGAGACGCCGGACACTATAGACGCTCACGAATGCAGGAGTACATCTTGTCTCTTGGGATTGCGAGTGGAGAAG



   

TACGATATGTTATGATAAGAACAACTCAGAAAAGCTATAGGTTAAGATCCTTTCACCCATTAACTAAGCAGACATTGTG
GTTCCCTGCACAGACTCCATGCTGTCAACATGGAAAATCTCAACTCAACAAGAGCCCAGCTTCCCGTGTCAGGGATTTC
TGGTGCTTCTCAAGCTGTGGCTTCATCTTATTGCCCAACTGTGACATTCTTTGATTGGAAGGGGAAAACTAAAGCTTTTA
GCAAAAATACAGCTAGGGAATTTGTCGATCTGCAAGAGTAAGACCTCTTATGATCCTAACGGAATGATGTAAGCTGGA
AATAATAAGCATAAGATGAAATTGAAAATTGAAGTCTTTATTCTTTAAGAAAAACTTTGTACTTGAAAGCATGTCTGAA
GAGTTTACTCATTACCACAAACATCTAGCATATTGATAACTAACGTCTTTATACTCTACAAGAGAGGCTTTCCAGATGG
GTACAGTTTTTCTTCTCTATTAGGTCTATCAAAATTTAACCTATTATGAGGGTCACCCCTGGCTTTCACTGTTTTTCTAAA
GAGGCAAGGGTGTAGTAAGAAGCAGGCTTAAGTTGCCTTCCTCCCAATGTCAAGTTCCTTTATAAGCTAATAGTTTAAT
CTTGTGAAGATGGCAATGAAAGCCTGTGGAAGTGCAAACCTCACCATCTTCTGGAGCCAAGTAGAATTTTCAAGTTTGT
AGCTCTCACCTCAAGTGGTTATGGGTGTCCTGTGATGAATCTGCTAGCTCCAGCCTCAGTCTCCTCTCCCACATCCTTTC
CTTTCTTTCCTCTTTGAAACTTCTAAGAAAAAGCAATTCAACCAAGTTCAGCACTTAAGACACATTGCATGCACACTCTT
GATAAGTTAAATCCAACCATCTATTTAAAATCAAAATCAGGAGATGAGCCAAGAGACCAGAGGTTCTGTTCCAGTTTTA
AACAGACTTTTACTGAACATCCCAATCTTTTAACCACAGAGGCTAAATTGAGCAAATAGTTTTGCCATTTGATATAATTT
CCAACAGTATGTTTCAATGTCAAGTTAAAAAGTCTACAAAGCTATTTTCCCTGGAGTGGTATCATCGCTTTGAGAATTTC
TTATGGTTAAAATGGATCTGAGATCCAAGCATGGCCTGGGGGATGGTTTTGATCTAAGGAAAAAGGTATCTGTACCTCA
CAGTGCCTTTAAAACAAGCAGAGACCCCGTGTACCGCACAGACTAGTGTTAACTGATTCCCAGAAAAGTGTCACAATC
AGAGCCAACGCATTCTCTTAAACTTTAAAAATATGTATTGCAAAGAACTTGTGTAACTGTAAATGTGTGCCTGTTGATG
CCATTATACACACATAGCCCACGTAAGTGTCCAATGGTGCTAGCATTGGTTGCTGAGTTTGCTGCTCGAAAGCTGAAGC
AGAGATGCAGTCCTTCACAAAGCAATGATGGACAGAGAGGGGAGTCTCCATGTTTTATTCTTTTGTTGTTTCGGGCTGT
GTAACTGTTGACTTCTTGACATTGTGATTTTTATATTTAAGACAATGTATTTATTTTGGTGTGTTTATTGTTCTAGCCTTTT
AAATCACTGACAATTTCTAATCAAGAAGTACAAATAATTCAATGCAGCACAGGCTAAGAGCTTGTATCGTTTGGAAAA
GCCAGTAAAGGCTTCTCCACTAGCCATGGGAAAGCTACGCTTTAGAGTAAACTAGACAAAATTGCACAGCAGTCTTGA
ACCTCTCTGTGCTCAAGACTCAGCCAGTCCTTTGACATTATTGTTCACTGTGGGTGGGAACACATTGGACCTGACACACT
TGTTGTGTGTCCATGAAGGTGCCACTGGGTAAGCTTTTTTTGGTTTTCATTCTCTTATCTGTAGAACAAGAATGTGGGGC
TTTCCTAAGTCTATTCTGTATTTTATTCTGAACTTCGTATGTCTGAGTTTTAATGTTTTGAGTACTCTTACAGGAACACCT
GACCACACTTTTGAGTTAAATTTTATCCCAAGTGTGATATTTAGTTGTTCAAAAAGGAAAAAGGGAAGGGATATATATA
TATATATATATATATATATATATATATATATAGAGAGAGAGAGAGAGAGAGAGAGAGGTTGCTCTAGGTCATAGGAGT
TCAGAGGAAATCAGTTATGGCCGTTAATACTGTAGCTGAAAGTGTTTTCTTTGTGAATAAATTCATAGCATTA 
Selection cassette sequence: (note: linker sequences may vary and are not provided) 
 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCC
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
ATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTAC
CAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTCTGCCCGTATTTCGCGTAAGGAAATCCATTATGT
ACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGAGCCTACTTCCCGT
TTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTC
TCGCTATTATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAA
TAAAGCAATAGCATCACAAATTTCACAAATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGA
GGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAGTGTGGTTTTGCAAGAGGAAGCA
AAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTGTCATTGGCGAAT
TCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAAC
ACCGAGCGACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGT
GGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCA
GGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTG
GGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGC
GGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC
GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCA
GGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGG
AAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTAC
CCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCG
CAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACG
GGTGTTGGGTCGTTTGTTCGGATCCGAATTCCTCGAGGGCGCGCC 
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