
NIH-0656 Genotyping Strategies
Reaction Components Vol (ul) Step Temp Time Note
10X Sigma Buffer 5 1 94C 15"
25mM MgCl2 3.5 2 65C 30" Decrease 1C/cycle
10mM dNTPs 2 3 72C 40" Go to 1, 10 cycles
Primer 20 uM 1.5 4 94C 15"
Primer 20 uM 1.5 5 55C 30"
5 U/ul Taq polymerase 0.5 6 72C 40" Go to 4, 30 cycles
Water 31
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 0656-35, 324 bp
Recommended Wt PCR: Primer 0656-22 and Primer 0656-35, 214 bp
Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0656-35 ACTCTATTTCAACTGAAGTC
Primer 0656-22 CTCAGCATAGTGCGCCACG

Mutant PCR
Well Sample Genotype 1     2    3   4   5   6    7   8   9  10  11 12  13  MK

1 9 het
2 17 het
3 18 wt
4 33 het
5 54 het
6 54 het
7 69 het
8 123 hom
9 124 hom
10 125 hom
11 ES DNA het
12 wt lysate wt 
13 water no amp
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Catalog Number:  NIH-0656 (LEXKO-467)
      
Reference accession(s): _ BB179652, AK138366 
 
Standard KO or Conditional: _ Standard
 
 
 
 
Materials Submitted:  Target Vector  _ pKOS-16TVneo_________         

KOS clone(s)__ pKOS-16_________ 
 

 
 
Southern Blot Genotyping Strategies: 
 
 

 5’ External 3’ External/ Internal

Name of Probe: 41/42 37/38 

Restriction Enzyme for Genomic Digest: KpnI EcoRV 

Predicted Wild-type Band (kb): 24 10.0 

Predicted Mutant Band (kb): 18.9 8.9 

Probe Size: 335 375 
 
 
 
 
Primer sequences:   
 
Southern probes 
0656-37  5’ – TAAGTAAATGTCAAGTGATGC 
0656-38  5’ – AAAACAAACATGCATGATGCC 
0656-41  5’ – AACTGCCACAGTATGTTATG 
0656-42  5’ – ACAGCCAAAGGTAGATTAT 
 
 
 
 
 

   



   

 
Genomic Sequence Deleted: 
 
ATGAGGAGACTGAGTTTGTGGTGGCTGCTGAGCAGGGTCTGTCTGTTGCTGCCTCCGCCCTGTGCACTGGTGCTGGCCGGGGTGCCCAGCTCCTCCTCG
CACCCGCAACCCTGCCAGATCCTCAAGCGCATCGGACACGCGGTGAGGGTGGGCGCGGTGCACTTGCAACCCTGGACCACGGCCCCACGCGCAGCCA
GTCGCGCTCAGGACGGCGGCAGGGCGGGTGCCCAGAGGGATGAGCCAGAGTCGGGGACGTGGCGGCCACCGGCGCCCTCGCAAGGCGCACGTTGGTT
GGGGAGCGCCCTGCATGGCCGGGGTCCACCCGGCTCCCGCAAGCTCGGGGAGGGCGCCGGGACCGAGACCCTGTGGCCGCGGGATGCCCTACTGTTC
GCTGTGGAAAACCTGAACCGTGTGGAAGGGCTCCTTCCCTACAACCTGTCTTTGGAAGTAGTGATGGCCATCGAGGCGGGCCTGGGCGACCTGCCACT
TATGCCTTTCTCTTCCCCAAGCTCACCGTGGAGCAGTGACCCTTTCTCCTTTCTGCAGAGCGTGTGCCACACCGTAGTGGTACAAGGGGTTTCAGCGCTG
CTGGCCTTCCCCCAGAGCCAGGGCGAAATGATGGAGCTGGACTTGGTCAGTTCTGTCCTGCACATCCCAGTGCTCAGCATAGTGCGCCACGAGTTTCCG
CGGGAGAGTCAGGTGAGAGGAG 
 
KOS clone sequence:  (note: pKOS-16  was used to generate the TV and that is the sequence included here) 
 
GATCATCTGTGGAATATCCCAGGCATGTAGAAGTCACTCAAACTAAAGTCCTCTAAAATGATGATCTCACAAATCTTGAACTCTTCTGAAAATTTCCCT
TTAACACCTCTCCTATCCCAAATTCCCTCATAATGAACTCTGCCTTCTTTTCCCTTCACCACATTCTTGATAAGATGTTACGATTATAAGAATTGTTTATG
TTAATGTATGGTAGGTTGATGGTCCCCAAATCAAGAAAATCACTTGCATTTAAGTAAGAATGAGTGATGTCAGGATTGGGACAGTGGTCTAAGGTACT
AATGGTACAAGGTATCGTACAGAAGAGAACAGCTAAGATCTTCAGTGACGAATTCTCTGGACCTGTTTCTCTAAAGTGATCTGATTGGAGCTTTTTCTT
GTTTTGTTTTTGTTTTCTTAGACTCACTCTCTCCTAAAATTCTATTATCCTATTCTCTACAGCATTTGTTTGTTGGTTTTGTTTACAGGCTTCGTTCTGAAA
GATTCCCATAAATATACCATAATGATTGGAAATGAAGAAGCTGGTATTGCTGGCAATGGTATAGAAGAGTAGAGGCTAAACATTAGCAATAGATAGGC
AGTTTTTCATCTAGATAATAAGATGTGATTGTTCTTATTACCAAGGATACAGCCAGGATGAACTTGGAACGCTGAAGCCACACCATTCCTCACCTCAGC
ATATGGTGATTTGAGCAGTAACTCTGCATTTCTCATGTGGTTCCCATTCCTCAGTTCAAATGGTAAAGTGGGAGAATTACCTCTCTCATATGCACCGCTG
CAAACCCCCGCCCCATCTGATCTAGCCTCCACTCTTGATTCTTATCCTATTCAGAAGAGAAACCAAGGTTCCTCCTGGGCTTCACTATCTTCAGTGTCCT
CCTTGTCTCTCTGTCCTGACTTGCCATAACCCTCACCACCTTGGGTATTCGGCTCCAGATACTCCAGACTCCTCAATACTAATCAACTACTCCTGCCCCG
TTTAAAAAACAGAAAACAACAACAACAACAACAAAAATCCTACAAGTTAGTATTTTATTACAGGCAAACCTGTAGTTGGGAACATGCCATTTAAAATG
AATGCCACTTATTTAAAATAATAACATCACCAAAACTAGGTGTGGCTACACCTAGATATTTTTCAGTATATAAGGGGTAAGAAAAGAATAGTTTTACAA
ACTATAATAAATGTGCAAATAAGCCTCCCATTTCCAAGAAGCTTGAGGTTTGCATGAGTTTGCATGCTGCCGTTTCTACACAGAAAACTGTCAGGAGCT
GTCACCACAACCAATGCAGAAAGGATGAAACTCTAGCTTTGGGAGGCGAAATGTCATACCCACAGGGAAATGCTGCAGAGAGGGGATCCAACCCTGA
TTCTCCACAGCATTCTTCCCTGGAACCTTCCCTGGGCCACTTCCAGAATGTCACAGCTTTCACTATAACCATAGCTGGCACCAGAAAGCACAGATGTGC
ATGGGACACATTTTAAATTGAGCACTTAGATTTGTTTTGTTTGTTTGACTTCCAACGTGGGTTCTTAGATCACTACTTCTCATTCTGGATCAGATTATAAA
CAAAGTCTTCTCTGGCAGAGCCAAATGTGAGCTCTGATTTGCTACCAACCCTGCAGCTGGAATGAACCTCCAATGCTAAAAGTACACTGCCCCTCACAG
CACTTCGAAGACCTGTCAGCAGTCCAGTAGTCCTCAAACCCAATTCCCCATATGTGAAGAATAATCACCCTAGCCAGACAAGATTATGGGACTTAGCA
AGAATGTTGTCTCTCAGGTACATTATTGCAACTGCTCACATCAGATATCTTGCCTACCTTCCATGTACCATTAAAAGAACATCTAGAGGGATCCTGTTGC
GTTAGTCCTCATGAGCATCGTGACAGATGACTGTAATCCCAGCACTAAGGATGCGAGGGAAAGCAGGAGGATTGTTTGACTTGAGTCCAGCCTGGGCT
ACAGAAGTCTTAAGACCCTGTCTCAAAAGAAAACAAAAATTAGCCCTGCCACTGACTCTGTTGCCCAGTGTCTTGCAGTCACACCTGTCACCCTATGCA
GACCAGAGCCACACCTCCTGGTTGGTTTTCACTGCCTGCCTCTTCCTTTGAGCCTTTCTGCTCTAACAGCCCCCACTGTGACTGCTGTGAGTTGTCTTGCT
CTGGCTCTTTGGATCCTTCACTCTTATTCAAATACCCCAGAAACATTTCTGCATAAGAACCCTTTCCTGGGGGAGTGGGTAGGGGAGCGTGTGGAGGAC
TTTTGGGATAGCATTGGAAATGTAAATGAAATAAATACCCAATAAAAAAAGGAAAAAAATAAAAAGAACCCTTTCCTAAGAACCCTCTCCATTGCTCT
TTCCTCCCCTTGGGACTCCTTGCTCCATCATTCTCACAAATCACTGCCTCACCTCCCTTTATCTCTTTATTCAAAAGGTATGTTCTTGGGGGTTTTCCCTG
GCTTTGCCTTCTAAAAATCACAGCTCACTTCCCTTCTATTCCTGTGGGCTTTTTTTTCCTCCTGAGCACAAGACAGCATGTCCTGTGTGTATTTGATTGTG
TTCTTTGTTGTCCTTCTGTTCCATTAGTTCATAAACTAATATTTAGCACTCTGTGGAGTTATTAACAATCTTAGTCTGAAAAGGCAGAGAATTCATTTATT
CTAACTGGGATTAAATCACCTAATCCCAGGATAGCCTTATGCCTGTGCACAGTAGGTTTTACTAACTGATTATTGAGTAATGAAAGGGTTTTTAAAATT
ATGGTCTTGTAGGCACGAAAAAGAGAGGAAGGGGAAGGGAAAGAGGAGAGATAAGAAAAGGCGAAAAGAAGAATGTCAGAGTTGCTCTGCAGTGAC
AAGAGAACCAGGTGGCAAAAGGAGGACAGAGAAGAAGAATAGCACAGGGGCTGGGGAGAAGCTCCTCTGTAAAGTGCTTGTCACTGAAGCCCGAGG
GCCTGAGTCTCCTGAATCTACTCTAAAAAACCAGGCATGGCATGGTAGCATGCACCTTTAATACCAACAGTAGGAAAGAGAGACAGAATACCAAGGAT
CTCAATGGCCATCCAGGTTAGCCTTATCATTGAGTTCCAGGTCTCACTGAGAGAGACTTTGTCCCAAAGACAAGACAAGCTAGAATGCTTCTGAGGCAC
AAAGCAGAGGGTGACCTCTGGCCTCCACCTGAGCTAACACAGATGTGTACACGTACATAGACACACACACACACACACACACACACACACACACACA
CACACACAAACACACCAAAAGGAATGACGCAGAGTAGAAAGGACCTGGGGAGACTCGAAAACAGAAAAGGAAGAGCTCTTCTTCCAGTTCACAAGCT
TCCACCAGGGCTCCGTCAGTACCAAGCTCAGAACTATGCAGCTCATCTGAGAATAACCAGGTCAGCCACACTCTCACGGCCATGATGAACTTGTAAGT
AGCCTAATGCCCAAAGTGAATCCAACAAAACCTTTCCCAGTCAGGCCAGGCTACTCTCTATCAACACCTACTCTCTGAGGAACTTCATCTGAGCACACA
TGCAATGCCATGGTGCTAACGGTTGCTATGCAGAGTCACAGTTATAGGCACTCCTTAGTCTTCCATACACATACTCCAGCTCCTCCTAACGGCACGGGT
GAGAGCCTCAAGTCCCTGCCGTGCAAGGACCACACATTCTACACTATACTTTGTATCTCAAGCAATGTGGTACTCTGGGATAAAGGAGATTGCTGACAG
AGCTTTGATCTCTCTCTGACCTCAAGAGAGAACAGGGGCTTTCTATTCTGATTTAGCCCCCATTAAGCGTTTACTTCCCAATGGTGGAAGTTTTTTTAAC
CCTGAAGCAACTCCATCTTACAAAACTTACTTTGTGCTGAGACAAAGAGTCTTCTCTTTGCCAGGTTCTCAAGAATTTTATTTGTCTATAGTTTCATTATC
CCAAAATTTAAAACATGGTGGAAACTTAAACTCAAGAATCAAAACAACTTTTTAGAGCTAAAGGTTTGATGTATTTACATAGTAATTTAGCAGCTCCAA
ACAACAGGGCAAGGACAGGTCAAATAAATTGCCGAGGTCACAGTTCTCCAGAGGTGATATTGGACTCAGTATTGCTGATCACCAATGCTGTTAGTCAC
GTAGTCATCTCCCCCACCCTCCTCATGAATGATTCCTGTAACATAAAAAGTAGTCAATTTGCAATATGTGTGGCATCCATAAGATTTCCTTAACCCTTTT
GCGTTTTTTCTGATGTCACTTATTAAATGGGGAGAAAGTTTAGATAATAGGCTCATTGACCCCTGGGTTGCTGTATAAATGAAATAACTCACAAGAAAC
TACAACCTGGACACTCTTGGTCTATATACTACGGACAACTGGTGAAGGCTTTTTAAGCTCTGAAAGTACTTTTATTGCATTTTATTTATTTTATGTCTGG
GATGGATGTGAGCACGTGAATCTTGCCACGCAGGGGTGCACGTTGGAGGACAACTTTCTTGAGTCAATTGTCTCTTTCCATCTTAAAGGACCTGGGGAT
GTAAATGCAGTTGTGAGGCCTGGTGGCCAGCTCTTTAACTTCTTGAATCGCTTTGAATCCACGTTTTTTATCCCGAGAATCAAAAAAACAAGACCCCTTT
AAAAACGCATAAGCTCCTCTGCCAAAGAAAAGCAAGAAGAAATCAGATGTGTAAATAATTCTTGCTTTAATACTCTGGACTAGAAAAACCCTTTAGAG
TGGTGTCGCCAAGGGATACTCCTTAAAGTCACAGTGGCTTTTAACCGGTCCCTGTGACCCATTAGGCTTCAGATCTCTCAGTACCGACTCCGAATTCAG
AAATCCCCCAGGCTGTCTTTGCGTACATCCGCCAAAGGGAATTGTGCCAACTACAGACTCTGCGTTTGAGGGGCGAGGACTTTGCAGGGGCGCGGGAC
TGTGCGGCAGGAGAATCTCACCATCAGTGGGCGTTTAGCGCAGCCAAGCGACAGGCTGGCGCCAGGGCTCTGCTACTGGGAGGCGCCGGCTGAGGCG
GGGAGAACTTTGGCGCTCAGAACAGAACCACCCTTCGCTGGCCAGTTGTGTCGCTCCTCCAAGGAAGCCGCGGAAGTGGCGCCTGGGCGAAAAGCCCG
GCAGAAAAAGGAAGAGAGGAAGTAGAAAGGGAAGAGGGGAAAATGAACCAGGCGCTGGGGGAGCCCGCGGTAAGGTGGCCGGCGGGGAAAGGAAG
CAGGTTCGGCAGCTGCTTTTCCGCACCCCGTGCGTGAACGCCCTCTCCTCTGCCACCCCAGTAAATAAGTGGGTGTCTCCTGAACTGAACAGCAAGAGA
AAAGAAGCCAGCCAAGTGAGAGTACAGCTCCTCTGTCACTGCCGCCCCCTTGCAAGTCTGGCGGCTTCTCGCGGGGCCAGACGCTGCGCCCCAGGCGC
CCTGCAGATGGGGTGGACAGGGACCCGGAGCTCAAGCCACGGGTGACCCGCGCTGGCCAACCGGCCTGCGGCGCTTGCGGAGGATGCTAGGCGGAGG
AGCCCTGGAACCGCATCCGACACTGCCCGGCGTCCGCTAGGCTGCAACTTGGAATGCCCAGGGAGCGGTCCGGCTCCTGTGACCACTTCGCCGCGTCT
AGGGAAGCTGCGCTCAGGATTTGGAGGCAGAGACCTCAGGCGGCGGAGACCTCCGGCGGCGGCTGCAGAGGGAAGAGCCGGGCGCAGGAGGGGGCG
CGCTTTCTCCCAGCGGGTCTCAGTAATGAGGAGACTGAGTTTGTGGTGGCTGCTGAGCAGGGTCTGTCTGTTGCTGCCTCCGCCCTGTGCACTGGTGCT



   

GGCCGGGGTGCCCAGCTCCTCCTCGCACCCGCAACCCTGCCAGATCCTCAAGCGCATCGGACACGCGGTGAGGGTGGGCGCGGTGCACTTGCAACCCT
GGACCACGGCCCCACGCGCAGCCAGTCGCGCTCAGGACGGCGGCAGGGCGGGTGCCCAGAGGGATGAGCCAGAGTCGGGGACGTGGCGGCCACCGG
CGCCCTCGCAAGGCGCACGTTGGTTGGGGAGCGCCCTGCATGGCCGGGGTCCACCCGGCTCCCGCAAGCTCGGGGAGGGCGCCGGGACCGAGACCCT
GTGGCCGCGGGATGCCCTACTGTTCGCTGTGGAAAACCTGAACCGTGTGGAAGGGCTCCTTCCCTACAACCTGTCTTTGGAAGTAGTGATGGCCATCGA
GGCGGGCCTGGGCGACCTGCCACTTATGCCTTTCTCTTCCCCAAGCTCACCGTGGAGCAGTGACCCTTTCTCCTTTCTGCAGAGCGTGTGCCACACCGTA
GTGGTACAAGGGGTTTCAGCGCTGCTGGCCTTCCCCCAGAGCCAGGGCGAAATGATGGAGCTGGACTTGGTCAGTTCTGTCCTGCACATCCCAGTGCTC
AGCATAGTGCGCCACGAGTTTCCGCGGGAGAGTCAGGTGAGAGGAGTCTGGTGCGTGGAGTGCTGTGCGCTGCTGGGAGTCGGGACCAGAAGGGGAG
GAAGAGTGTGGGGGAAGCCTGGGTTTGTTGGCTTGTTTGTTTTTTAACTTTGATGTTTGAGGCTTGGACTATGTCCCTAGGCGGTAGGTTAGAGGACTTC
AGTTGAAATAGAGTAAGACATTTTAAAAGCAGGCAGAAATAAAATGCGAAGTTGGGGGTGGGGGAGGGGTCACAGATGGAAGGAAGAAAGTGGAGA
TGATATGTGGTGGGGGCGGGAGGCAGTCATGTTTTGACAAGCTATGAGAAATCTAGTGGGTTCCAGACACCTGAAACTTAAGGTTCAGAACCGTGGAC
AGTGATCAAGGGTTCTACACTGGAGTGAGGAACAGGGGTGGGGCCCCAGACTTGCCACTGTCTTAAACTCCCAAAGGGCATTCAGAAAACCTGTAACA
GAAAAAGCAGCAGCTGGTCTTTTTTACTTCTTCCAGAGGCGTGCCAGGGCTCTGTGGTGTAAGGAAAAGCACGTCCCTCTGGCTTCCCTTCAGTAAATG
TAAAAGTCTGCAACTAGTACAGAAGCCACCGTGGCTGGCAGTCTTACAAATGGAAACCACTGGAATTACCGAGAGTACAAAAGATGAGGAGACTCAT
CTGTGGGTTCTTTGCCCCCACCTTCCTTCTACATTGTGTGGGCTCAGAGGCTGGACATGTGATCGCTGTAAAGAGCCCATTTCTGCTCTCTTTATTTAAG
AATAAACAAATAATGACTTAGTTTTTTAAGGGGTTGAAAAAAATCTAAAGATATTGTCAGCAAAGAAACTATTTGTGGACTTAAGTCATGACTAGTAA
CAAAGAGGAGATGTGATACTCAGGAAGGAGACAGGGTCTTTACAGCAACACAAGTTTTTTGTGTTTTGTAGACTGCTTTTAGCATACCAACTCGTGTCA
TCCTTTTACAAGGTATGCGTGAGGTCAATGAATGAAAAAATGGTCCCATTTTAAAGACTGAGAAACTGAGGAAAGTTCCAGAATTCAATGAACATTGG
GCTAGGGAGAGTCTAGAGATCTGCAGATTTGTAACTCAGCATCATTTTCACTCTGTCCTTTGGTTGACAAGATATTTTTCATGTCCCTTCTTGAACTTTTT
GGTCTATATGCAGAGATATAGTCTGAAGTGAGTATGGCAACAGACAAGTGGCAAGTTTGATAAAAAATCTATGTCTAAAATATTCGGGGAATACTAAG
ATTTTCTTCTGTGAGAAAAGAAAATGAATCTTACATTTTAAATCTTAGGAAGGACAAGTACAAAATCCTTTCAGCAGTTATCCAGGCAATTTCTATTTA
ATGATGAAATACAGAGATTGGATCTGCAGAATGCAGGCTAATTAACTCTTATCTAAAATATGTGTGTTACCTGAATCTGGATAGCTATAAGCAGCAGAT
AAGAAAGCCAGGAAACATGAGTGCACAACATTGCCGGTGACCGAAGTGTTATAAACATGAAGCTGCATCCACAGGCCACACCGTTATTAACCCATATG
CAGAAGCAGACCTAATGAAATGCAGGAGTCAGCACACGGGCTGCTCATCACTGTCTCCTTATTACCTAATCCTTCAGAAGTTGCCAATGACGGTCACA
GCCACCAAACTCCTTCCCATTTGCAGATTGTTTGGCAGAACTCTTGAACAGCAAGAAAATTTCTCCCCAAATTAGCGTCCCTAGGTTGAAAGGGGAACT
GTGTTCCATGATGGATGTGTGCAGCACACAGCACACTAAAAGAAGACAAGTGGAGGAGGGGAGGGGACATGAAGCAGTGCCTAAAATCAGAGAGCTT
CCAAGCTGTAAGGAGGCTGAAAATGAAGCCCTCCAGGGAGAAACTTACAAACCAGCTATAAAGTGAATACTCAGCCAAGTGCATTTACTTCTGCTTTA
AATCACTGTCCTTGCTGTGTTTAAATGGTACACATCTTAAAAAGGTAAAGATGACTGTGACTCAGACCTGGCTTGTCCCACTGAGGACGTTTCCTTCCAT
CTCTCCTTGCATTTTAAATTCAGACATACCTAACTTACTTTACCTGACTTTTAGTATATCAGTTAAGTGTCAACCTGCAATATTCTACATTCAAAATGCCC
TATTCAATGTCAAGTCGCTGTAATATGCACTGTTAGAATATGAGCCCAGCTCTGCTTTCAGCAAAATTAATAACTGCTCTTCCTCTGGCTTCTCCTGGAA
AGTGGGGTTTTCTCTAATATACTGATATAGTTTTGTAAAAGACCTTCTAGATATAAAAGGATGTCAAAGTCATTTTACACATTAAATGAAATCATCTTA
ATTCAGGCACTGTCTTTGGAGCCTATGGAACAATGACCTCATTTGTTGATTATCTGATGTCTGAATAAAGTATTCTAGAAGAAAGTAGACTTATCCACT
CAACCAAGAAAAACAAAAATGTGTATGTATTCAGAACATTCCAAATTGCTTTCAGAGCAGGAGCAGCAACAGCTAACCTCTCCCTTCTTCTTAGGTTAC
TGATGGTCTTCATAGGAAGGTTTTAATTAACAAGTGATTGTTCACATAGTGTCATGACAGAGCTCTTGAATGGAAGGAGTTACCAATGAAATGAACAA
AACTTGGGTTTTAGTTCAGTGTTCTGCTGATTGAAAACATAAGCACAGGGCTGGAAAGATGGCTGAGTGGTTAGGAGCCCTGGCTGCTCTTCTAGTGGA
CTCAGGGTCTATTTTTAGGATCCACATGAGGCTCACAACCATCTCTAACTCAAGTCCCAGGTGACCTGATGCCCTCTTCTGGCCTCTGTGTGGATCAAGC
ATGCATGTGGTACACAAGCAAACATGCAAGCAAAACTTATAGCAAAAAAGTATAGATTCAGTGCATTAAAAAAAAAAATAAACGTTTAAAATTTTTAA
AAAAATATTAAAACATGAGTAGAGAGGTTAGGTCATCAGGGACTAATTTCCTTCAAAGACTAATCCACCAAAAGTAAGTGAGGCAACTATTTATTTTT
GAGAATCATGCTTATTGCAACACAATAAAAAATTAATATAACATGGAATGAGTCAAAGTACATTTCCACGCAAAAGATTCCTTCTCTACCACCATATTC
GGACTCATACCTGAAGCAGACTTATTTTATTTAGAAGATCAATTCTTTCTGAATTCCATCACTGTGATTTTCTAATAGTGATGTTGCAAGGAACCAAATT
CCATTCACATTGAAGCTGCACTGAGTTTTGGAAGTTCGGTGGTTTTTTTTTCCTCTCTCTCTTCCTTTCCCATGGTACTATTTCTTCTGGGGATTTTGTATA
GTTTCATCAAAGGTAACTCTAAGAATCCACCTGATGGATAGTGACAGATGTGTATTCTTCGCTAAAATGCTTATCTAATGTTAATATGTCGCATTGGCTT
ACATTAGCCAGAGCTAATAAAGTAATATAATTGGCTTAGACCCAAGATCATTTGCTTCAAATGTGACTGCAATAGTATGTCCAACTTATGTGTGTGCAT
GTACAGACACCCATGCATATTAAACATACACGTGTACATGTATGTGCACATGTATGTAAAGGTCTAAGGTGTCTTTATTCAGATACCAATGGCTTTATT
TATTTATTTATATACATAATATTGATCCAAGAGTTCTCACTAGCTCAGACCTCATCTAATCAGCCAGTTTGTCTGGCTGTTAAGTCCTAGAATTCTGTCT
GTTTTACCTCCCTTCACCCACCATGCCTGGCTTTTCAAAAAGTAGTTCAAGGAATCAAACTCAAGTTCTAGTGTTTGCAAACACATTATTTGTGAAATGA
TATTCCCATCCCCTAATATTTCCAATTCTAGTTGAATAGACCAACCGTGGGTTCATCTCATCAGCCATATGTGCTAATTAGTATGTTTATTTCCACACAC
ATATTAATTAGTATTTTAGATGATC 
Selection cassette sequence: (note: linker sequences may vary and are not provided) 
 
LacZ/Neo 
GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCCCCCCCCCCCTCTCCCTCCCCCCCCCCTAACGTTACT
GGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGC
CCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCT
TCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGA
TACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGC
TGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAG
GCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGCTTGCCACAACCATGGAAGATCCCGTCGTTTTACAACGTCGTGACTG
GGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCA
ACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCG
ATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTC
CCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACT
CGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAG
AAAACCGCCTCGCGGTGATGGTGCTGCGCTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCG
TTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATG
TGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTAT
CGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGG
TGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTG
AACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCT
GCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGT
GGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGA
ATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGAT
CAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATG
AAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCAC



   

GCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAG
TCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTG
GTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGAC
CAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATG
TCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAAC
GCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCAT
CCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGAT
TGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC
CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTG
ATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGT
TGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAG
GGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCG
AAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAA
CTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTG
GAGCCCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATAACCGGGCAGGCCATGTC
TGCCCGTATTTCGCGTAAGGAAATCCATTATGTACTATTTAAAAAACACAAACTTTTGGATGTTCGGTTTATTCTTTTTCTTTTACTTTTTTATCATGGGA
GCCTACTTCCCGTTTTTCCCGATTTGGCTACATGACATCAACCATATCAGCAAAAGTGATACGGGTATTATTTTTGCCGCTATTTCTCTGTTCTCGCTATT
ATTCCAACCGCTGTTTGGTCTGCTTTCTGACAAACTCGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAA
ATTTAATTAAGGCCGCGGGATCGATCCCGTCGAGCAGTGTGGTTTTCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAAT
GTCGAGCAGTGTGGTTTTGCAAGAGGAAGCAAAAAGCCTCTCCACCCAGGCCTGGAATGTTTCCACCCAATGTCGAGCAAACCCCGCCCAGCGTCTTG
TCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCCAGGTCCACTTCGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCG
ACCCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCA
CAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAAT
GAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTG
GCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCA
TACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATG
ATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGC
GATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCG
TTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCC
TTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCGGCAATAAAAAGACAGAATAAAACGCACGGGTGTTGGGTCGTTTGTTCGGATCCGAATTCCT
CGAGGGCGCGCC 
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