NIH-1150 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note
10X MGB Buffer 5 1 94C 15"

25mM MgCI2 N/A 2 65C 30" Decrease 1C/cycle
10mM dNTPs 3 72C 40" Goto 1, 10 cycles
Primer 20 uM 15 4 94C 15"

Primer 20 uM 15 5 55C 30"

5 U/ul Tag polymerase 0.5 6 72C 40" Go to 4, 30 cycles
Water 34.5

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 1150-96, 800 bp

Recommended Wt PCR: Primer 1150-28 and Primer 1150-30, 308 bp

Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 1150-96 GAATAGGAAAGTCAAGGAAGC
Primer 1150-28 GTTCTTCAGAGAGGCGTTCC
Primer 1150-30 TGATCCAGGTGGCGAGAATG
Mutant PCR
Well Sample [ Genotype MK1 2 34 56 7 8 91011 12
1 14 het
2 18 het
3 22 het
4 35 het
5 39 het
6 41 het
7 42 het
8 54 het
9 63 het
10 ES DNA het
11 wt lysate wit
12 water no amp
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Catalog Number: _NIH-1150 (LEXKO-579)

Reference accession(s): _ NM_025498

Standard KO or Conditional: _ Standard

Materials Submitted: O Target Vector _ pKOS-30 FTVneo
O KOS clone(s)__ pKOS-30

Southern Blot Genotyping Strategies:

5" External 3’ Internal

Name of Probe: 101/93 102/103
Restriction Enzyme for Genomic Digest: BamHI EcoRV
Predicted Wild-type Band (kb): 15.9 kb 18.0 kb
Predicted Mutant Band (kb): 13.1 kb 11.3 kb
Probe Size: 608 bp 841 bp

Primer sequences:

Southern probes

1150-101 5 — AAGAAGACCCCTTTAATGAG

1150-93 5 — CTCAGCTTTTGGAGATCCCA

1150-102 5" - CTGATCCAGCGCATTAGACC

1150-103 5’ - GGAGTCTTCAATCCTGACTC




Genomic Sequence Deleted:
TGATCTTGCGTCTGTCATTTGGGTCTTGCTCTGCAGACCCTTAGGACCACCGGGCTCCAGCGCAACTATGAACTTGGAGCGGGTATCCAATGAGGAGAA
GTTGAACCTGTGCCGGAAGTACTATCTTGGTAAGGCCGGTCCCCTAAGGTTTCGGGGGTAATAGAGGGGATAGGACTAGAGCGCCCAAGGCAAGAGG
GCATATGAGCCTGGATTCGTGGGAACACAACTGGGAACGCAGACTCTAGTCCGCGAGAAGGGAGGCTTCAGGAAGGAGGAAACTGAGGTCTCTCAGT
CACAGTCCCAATGAGCAGGAAGAAAGAATGAGCGAACGCCTGGGAGGAGACAGTCCTTAGATTAGAGCCCGAACCCCACATCCCCTAACAGCAAGGA
TCTCCAGTTAAACGTGGGAGAGGACCTTCCAAATAGGTTTTCTAAGGTGGAGATTAGGAAAGCTCTTTACTGTCGTTTGACTAAGTGTGGGTTTCTTTTT
CCTAGGTGGATTTGCGTTCCTGCCTTTTCTTTGGTTAGTCAACATTTTCTGGTTCTTCAGAGAGGCGTTCCTCGCCCCAGCCTACACAGAGCAGAGCCAA
ATCAAAGGCTGTGAGTTCTAGGGCACCAGCAAAAAAAAAAAAAAAAAGACAGTGGGTGGTTGGGTGGTTTGGAAGGGATGATGGAGGCTCCAGAACT
CTTAGGAGATCTGTGTCAGAGATGAACGGGCTGTCCTGGGTGGGTCCAGCTCCCCCCAGAGCAGCTGGAGGCCAACTCTCTCACCCTTGTTCTTCACTC
TAGATGTTTGGCGCTCAGCTGTGGGCTTCCTCTTCTGGGTGATCATTCTCGCCACCTGGATCACCATCTTCCAGATCTACCGGCCCCGCTGGGGCGCTCT
TGGGGACTACCTCTCCTTCACCATTCCCCTGGGCACTCCCTAACAACTTCATAAGCTGCTGATCTGTTCTTTCTCCCAGGATGAAGGCTTCTCTGCTCTA
GGCTTTCCCTCAGACCCTGAAGACATCTGTTTCTCATTTCCCATCTGCCCCAATAAAGGACCCTAACTTTAAATATTGAGTTCTT

KOS clone sequence: (note: pkOS30 was used to generate the TV and that is the sequence included here)
GATCTAGTAGGAGACAATGGAGCATAGGCTCTCCCACTAATCCCACTAGACCATCCCTTTTCAAACCCCCATGAGGACCCTACCCCTTCCCCCATCACT
CTACCAAGCCCTGCCCTCACTATAAATAAAGCCTACCTAAGTCCATTCTCCCCATGTCCTCCACTCAGAGGTAAAGTTTGCTCTTGGTGTCCCCATTGTA
ACTGGTCTTTTCTGCACAAGCTTAACCTGTGTCCACCCCCACAGCCTTACCTGCCTAAGACCCAGCACACCTACTCCCCAAAGAAGCCTACTGCAAGGC
CGGCAACAACCTTGCCACTTGCTAGCGTCCCTGTTCTCTACACCATCTAGTGCACACCCAGTCACTGCTCACCAGGACATGCAGGAGGCCCAAAGCGTT
GCAGGCAGCGGCTGCAGCACCTCTTGTCAGAGTTCCAGTACTCAAGGTGGCCACAGAAGCTAGAGGCTTCCATTGACGCAGCCCGGGTCAGGAGCAGC
ACTGCCACCGCCACTGTCCAGAGAAGCCAGCTGGGCCCCATCTCAGCAGAGCCTGCAGCTTGAGGGCTGTGACCACTTCCACCCACACTGTTTCTGCAG
CACATTCCAGGAAGTCCAAGGCAGAAGAAAGCGGTGGATGTGGGGGTCACAGACTTCCAGAACCTCTTTGGGAGCTGGCGTGTCTCATACCCAACTCC
AAGCCCACAAGGCGTATAAAGAACTTGATGTGGATCACCAGATTATTTGTAACCTTACATACCTGCCTTCTCATTTTCATCTCTAAGATGGGGTAATAG
AACTTGTCTCACTGGGTGAAGGCGGTGTGTGTGTGTGTGAGAGAGAGAGATAATAAATCTACTTAAAAGATCACAATAGGCGTAGTGTGTACACTTCA
ATCTCAGCACTTCAAGTACAGGCAGGAGCATCTCTTGGAAACCTGAGGCCAACATGGGCTACATAACAAGTACCAGGCCACCCAGAGCGAGTGAAAC
TCTGCTTCAGAAACAAAACAAACAAGCCAGACACCACAGTACCTAGCAGAGAGTAAACTTAGTTCAAAGTTTTATAAGTGTTAGGAATTATGTAGTGC
CTTCATTTCGGGGTGGTATGGTGGGTTTCAATTACCAGGCCTAACCTACTGTAAACTCTCACCAGTACCTAAGCACCTCTCCTTTTCTAACTTCCATCTCT
GTTTGGAATCCTCTGGCCTGTCACAAACAGGCACCTGTCCCTAAAAGGCACCTAGAATGGATAATCTGAGGTTACAGGTATTAAAGCAGCCCCGACTT
ACCAGTGCAGACCCAGACCCCAAGCTGGCTCCAAGTTCCTCTGCTGAGACTGTGGTTGGCTTACACCCTTTCTTAGGTGTGGGGGTGGAAGGAAACCA
CAGACCTTGATTGACAAACTTCTTAACCTTTATTGGAGGAGGGACAGGAGGAGGAGGTTCCTGTGTCGAACAGATTATATTATGAAGCTCCGAAGCCT
GGGGATGCTGGGACTGGAGAGTGAAGGGCACTTTGAAAAGGGACGCTGGACAGGAACATCTATGCCCTTGGGTGGAGAGCAAGGGCACCCGTCTCAG
AAGCGACCATGCCGGTGGTCTGGGGAACGACGTCGGTTCCTTTCTCGGGGACGGTGACCTGTGTGGGACCTTGGAGGTGACCTAAGAATTAGGAAGAG
GAGTGGACAGAGATGGGTAGGAATAGTTAAGAGTGGTCAAGATTTTTCCAGGCCTGTCTCTTAGGGACAGGTGGCTGGTAATGTCATCTGAGGATTGG
TACTCAGGGACAGGTACCCAAGCTGGGGGTGGATATGGGGTTTACACTGTTTGGGACACTAAGACTAAGGTACTTCTACCCAGGCAAGGCTCAAAACT
CTATTTAAAGCACAAGAGCCCACAAGTTAGCATCAGGTTCATCCTAGGGTACAGGAGAACACAGCACCCTGGGTCTGAGGTACCTATGCCTGGGTCCT
CGCCCATAGAGCTGCCGGCGCAAGTTCCGAGATATGGGCCGTAGGTGCATAAAGTTGCAGAAGCCACCTCGGGTGCATTCCCTAAAGACAGAGAAGG
CCACCATCACTAAGAACTCCCTATCAAACACTCAAGCTTCTGGGACTCTGATGCCCAACCTACTTTTACACTACCTTACCCCATCTCATACTGCCGGCAG
CAGGACTCTCGGAAGTCAGTGACAGGAGACAGCTCGGCATGCACAGCCTGCCCGTTGAACCAGCGGTTATTGAGTTCCGCTACAGCCCGCTCTGCATC
CTCCTCCCGCCGGAACTGAGGGGAAAGTGGGTGACCATGGGCTGTGGAATTCAAGATCTTCAGGGGACTAGTCAGCTCTGAGGCTGGACTCAACTTAT
CGATAGTCCTCAGGTTGGGAGGTTTCAGTGGTGGCCATAGGCACTGAAATGTTTCCACTTCTGGGTTCTAAGCAGGGGGCAACAGGCACCTTAACGTA
GACATTGCCCACGAGGTGGTCCCCGAGGTTGTCACACACATTCATCTCTTCAATCTCTCCATACTTCTCCTGCAGTTCTGTGAATACCTCCTGCAGAAGA
TGGGGAGAAGCTCAGCTAAGGTCTGGCACACAGGAAACCCAGTTACCCTGGCAACCCTCACCTCAAAGAAGTTATCATAGTGTTCTTGCACCTCCACG
TCGCTCACGTGACCTGGAGGAGGGATGGAGGGTGAAATGAGGGCGTAAACTGCTGGGGCTGTCTGCCCAGTCCCTGAACTATCTAGCCTTTTACTCAC
AGTGTGATCCATCTGCAGTTTGGGCTGTGTTCTGTGGATTCCGGTACAAGTTGAGCAGGACTATGGTCTGAACAAAATTTAAAAGAGACCTGAGCTCAG
ACAGAAAGCAGGGCTGCATACAGTGTGAGTATGAAGTTGGGGAGAGAGAGATGTGAGCCAGTAGAGTCAGAGACGCCAAAACTACCTAGCCAGCCAG
GGGGCGTGGCCGGTGTTCATGGGAGGCGGGGTCCAGTCCCGGGGAAGAAGGGTCTGTCTACCCAGAGGACCAGGTCAGAAAGCAAAGAGGGGTAGG
ATTGGCTTTAGAAATCCGGAAGAGGCGGGACCCCGAAAAATAATGGCCAGCCAGTTAAAGCGCGGGGAGGCTTGAATCTGGGTCTCACCTGGCTGAA
AGTCGGTTTGTTGTGAAGTCGGGAGCACCGGTCCCCGTGCCGGCAGGCTCCAATCTTAAAGTAAAAAGAGCAGTTAACCCTGGAAGAGGTGCAAAGAC
AGAGGTAAACCGAAGGCCGGGAAGGCCGGGTATCCCACGAACACTGTCCGTCCAGCCCGTAGGGACCCAAGTGCCCCGGCTCCCTGAGAGGCTACTC
CCTTCACCATTCTCACTTGTCCTTCTCAGTCCCGAATATCGAAGCTAAATATTCAGCCATTTTTACCCGAACACTCCAACGCGCCTGCTCCTTGCGTCAC
TTCCGTTGCTTAGGAGCGTTGGGAAGTGTAGTTTCTGCCTGTGGTACTACTGCGCACGCGTGTTAGAGGCCAGCGGACCGTCCTCGACCGTCAAGCGCG
TGTTTTTCTGGGAGCGCATGCGTACAACGTAGCGGAGGGGGTGGGGTGCGAGGGGGGCTGGGCAGGAGAAGAAAAAAAAAAGCGACAACAAACTCC
ACTGAAAACTGCGGCATCTCCCGCAAATCTCCCGCAAAGGAATCCAGGCAGAAGGGATAAACCGCACTGGTGAGTTGAGAGTCGTCTGGTATACCCTA
GCTAGATAGGGAACTTCCTCGTCCCACGAGCCTGTTCCGAGGTACCCTTCCTGTAGCCAACGCTCCTCTAATTTATCGTAATAGGGGCGTGGTTGCTCGT
GATCTTGCGTCTGTCATTTGGGTCTTGCTCTGCAGACCCTTAGGACCACCGGGCTCCAGCGCAACTATGAACTTGGAGCGGGTATCCAATGAGGAGAAG
TTGAACCTGTGCCGGAAGTACTATCTTGGTAAGGCCGGTCCCCTAAGGTTTCGGGGGTAATAGAGGGGATAGGACTAGAGCGCCCAAGGCAAGAGGG
CATATGAGCCTGGATTCGTGGGAACACAACTGGGAACGCAGACTCTAGTCCGCGAGAAGGGAGGCTTCAGGAAGGAGGAAACTGAGGTCTCTCAGTC
ACAGTCCCAATGAGCAGGAAGAAAGAATGAGCGAACGCCTGGGAGGAGACAGTCCTTAGATTAGAGCCCGAACCCCACATCCCCTAACAGCAAGGAT
CTCCAGTTAAACGTGGGAGAGGACCTTCCAAATAGGTTTTCTAAGGTGGAGATTAGGAAAGCTCTTTACTGTCGTTTGACTAAGTGTGGGTTTCTTTTTC
CTAGGTGGATTTGCGTTCCTGCCTTTTCTTTGGTTAGTCAACATTTTCTGGTTCTTCAGAGAGGCGTTCCTCGCCCCAGCCTACACAGAGCAGAGCCAAA
TCAAAGGCTGTGAGTTCTAGGGCACCAGCAAAAAAAAAAAAAAAAAGACAGTGGGTGGTTGGGTGGTTTGGAAGGGATGATGGAGGCTCCAGAACTC
TTAGGAGATCTGTGTCAGAGATGAACGGGCTGTCCTGGGTGGGTCCAGCTCCCCCCAGAGCAGCTGGAGGCCAACTCTCTCACCCTTGTTCTTCACTCT
AGATGTTTGGCGCTCAGCTGTGGGCTTCCTCTTCTGGGTGATCATTCTCGCCACCTGGATCACCATCTTCCAGATCTACCGGCCCCGCTGGGGCGCTCTT
GGGGACTACCTCTCCTTCACCATTCCCCTGGGCACTCCCTAACAACTTCATAAGCTGCTGATCTGTTCTTTCTCCCAGGATGAAGGCTTCTCTGCTCTAG
GCTTTCCCTCAGACCCTGAAGACATCTGTTTCTCATTTCCCATCTGCCCCAATAAAGGACCCTAACTTTAAATATTGAGTTCTTGGGATCTTTCGGAGCC
AGAAGGATAAAATGATTGCTAACACTCAAAGGCACTTACTGAATGTGTTACATGTTAGGCTTTGTGCTTTTACCCAGTGTATGAATTTTTATTTATTAAC
TACTGTTCGTACCTTTCTGAAATAAGAACTTTCCTACTTCGGAAAGAAATGACGCTCCCACTTTGAGGGGCCCCTATCTTGCACTAGTAGTTGTGAATTT
AAGATTTATTTACTTTATGTATATGAGGACACCAGTGCTCTCTTCAGAGACTCCAGAAGAGGGCATCTGGGTGTCAGCCACCATGTGGTGGCTGGGATT
TGAACTCAGGACCCGTAGAAGAGCAGTCAGTGCTCTTACCCGCTGAGCCACCTCTCCAGCCGGGTAGTTGTGGATTTAAAAACACAACTTTCTGAACTG
GAGCAGTAGTTTACTGGCAGTGCACTCTGTTAACATTCCTAGCCTGACAAACCAAGCAAGAAAATCACTTTCTTGTTCTAGGCTTTGGTAGTCTCTGCC
AAGGAAGAATTCACATTTCTCCCTCTAAGGGAGGTGTCTTATCCAGGAGCTTCCTTAGGACAGCTTCCTTGACTTTCCTATTCTTTATTCTTGTTGTTGTT
GTTTTGTTTGTTTTTTTTTTTTTTTTTTTGGTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTCGCCATCCTGGAACTCACTCTGTAGACCAGGCTGGCCTC
GAACTCAGAAATCCACCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCGTGCGCCGCCACCACCCAGCCTATTCTTTATTCTTGATTTAGTTTTGTGT




GTGTGTGTGTGTGTACTTTTATGTAGTGCCCATGGGAACCAGAAGAGGACATCAGCATCCTCTAGAACTGCAATTATACATGGTTGTTAGACACCATGT
GAATCCCCTTAACTACTGCGCTCAACAAGTGAGCAAGCCCTTTCTCTGGCATCTTGATCTTCTCATTTAAAATTTCATGGCCAGTCAGTGGTGGTGCACG
TCTTTTATCCCAGCACTTGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACAC
AGAGAAACCCTGTCTCAAAAATAAATAAATAAATATTTCATGATTTTGGTGGCTTATGTCTGAAACCACAGCACTTGGGAAGCAGAGGCATGGTGGAT
TTCTGTGACTTCCAGGCCAGCTGGGGTTTGTAGTGATACCCTGTGTCAACATAATTTCAGCAAAGAGTCTAGTGAGATAACTCAATGGTAGGGACACTT
GCTGCCAGTCATGACCTGCGTTTGATCCTCAAATCCTGTAAGTGATCTGACTGCTACAGGTGTGCCCCACCCCCCAATAAGTTAAGAAAAGCATATACC
CAACAGGTTGTTGTGTTAATCACACACTGGGGAGGCTGAGGCAGGAGGCCTTCCGGGAGTTCAGAGACAGCTTGGGTCACATACATAATGAGCTTCAG
GCTAGACTGAGCCAGAGTGAGGCAATAAATAAATAATGATAAAGTCTCAGTCCCCACTTTGATGTTCCCTATTGAGTATTTTTACATATTTGTGTGTTCC
CATTACATTTCACTTAGAATTTTTGGCTTGTTTATTGACTATCGTCTATCCTCTACACGATAAGACACATTCTCAGCAAGGATTTTTGCCTGTTTTGCTCG
TTAAAGCGTCCTCACTATGTGGATGAGTACCCAGCGCTTTTAGTATTTAAATGAAAGAGAGTTAGCTGAGAAATACACCTAGCGAGCTCTCTGTCAGAA
AGGATCCAGTCCGTCTCCAGAATGATCTTCCTGTGAAGGATGTCAGTGACTATGATAGTTACTTAGGAGCTGGAAATAGGTTTAGTGGCAATACTAAAA
TATAACACTACAAATCCCGAAAAGCCTTGGGATGTCTGAGTCTTTGCTTCCCATAGTGCTCCTTGCGGCGCAGGCGCATTACCTCCGTCTTGAGCCTCG
GAAGTTTGAATCACAACCCCCACCTCCGCCCCCCAGGTGCCTGGCTTGTCGTTGGTTTGTTTCCGGATACAGGGCCTCGGGAAGGTGGAGCCTAAGGCT
GGGAGCCAATAGTACAGGCTGTCAATTGGCCAGCAAATGAAATTGACGTTTTCATCAACTAGTGGGAAAAAGCAGTTGCCAAAGGGTCCCGCCTACAG
AAGGGGAAGAAGGGAAGTGGCCGCCAAGGCAGTCGCGGCTGGACAGTGCTCAGGCCCGAGGACCAGTGGTGCCCAGACTTACCTTTGACCTTTCCCT
GCCCGCCTTCCGCCTAGCTTTTGAACCACACCTCCTCCAAGTTTTTCTGATCCAGCGCATTAGACCTGCACCCAAATCATGTTCCCGGTAAAGGTGAAA
GTGGAGAAATCAGGTGAGGACTGGGGATCCAGGAGAGATATGTTAATAGTGAAAAAGCGGAGTACGCGACATCTCTCTGCAGCCCATATGACAGGAT
CCTCTAAAAAGGGTCCTTTTCTTTTTCTACCTCACTTTCCCCATTTCTGACAGTGGGCATGAGTCATCAATTGTGGAGTGTCCCTGAATCAATCCTCACTG
GCTGTGCATTCCAATAACGCTAGGGTGTAGGGTGATAAATAGACAAGGTGGGAGGAGTGGCAGGGTGTAGGAAGGAAGCGGGCAGCAGAGCAGCTA
GGGCGACTGCAGCCGTGAGGAAACGGAGGCAGAGAGATGGGAGGGGAGGAGGACAGATCTGTGGGTTCTGGGAAGGGACTTTCGACTTTTCCTTTGA
GGGAAGTGGGTAGTCTAGGGAGGTTTTTGAAGAAGGAGTGAGTTGGTAAAGGTACACCCCAAAGTGCAAAAAAACAAACAAACAACAACAACAAAG
CTTGAGTGGACATCCTCAGAGATGCAGTGAGTGGAGAGAGGGCTGTTCGTGTTGGCAGCTGCCTTTATTCCCAGGGCATGGAGAACAGAGACAAACGG
ATCTCTGAAGTCAAGGCCAGTTTGACCTACTTAGCAAACAACATGCCAACCCAAGGCTATATAGTGAAGAACTGGGGGTGGGAGGAGAGAAATATAT
ATAGTGGAGGGAGCCTCACTACAACTATGCAGGTAGGACAAGGGTGGGTTTGGAAACGCCAGACTGAGTACAGACCCCATTTTCTGGAGTCAGGATTG
AAGACTCCTTGAGGGTTCTGTGCTGGAGAAGATCAAAGCCACGTTGTGTTGTCTGTCTGTCTTTGTATTTTTTCTTTCTTTTGCTTATTGTTTGAGAGAGG
ATCTTTCATTGCTGAGGCTGACCTTGAAACTCTTGATCCTCCTACCTCAGCCTCCAGAGTGCTGGGATAGCAGACATATGCTATTATGCCCAGTAGGCTT
GGCTTTCTTTTAGGAAGGTTCTTTTGTCTGCATTATAAAAGGAGGTGGATCAGAAAAGATGACAGAGGCTAGGCGCTGGGTGGGAGGAAAAGGCGAGG
TAGGGAGGGGATATATTGACAGACTCCCACAAGCCAAGTGAGCTGAGACTGGGGCTGGGAAAGGAGTGCCCACAGCGAGTCAGGAGCCTGTGGGCCA
GCTAGTCACGCCTCATGGGAGAATCCAGGGAGTGGAGTGGGTTTCGAGGAGACCTCAGTGGGAATACCCTAAGGGCTGTCCATGGAAGGTGTCCAGAT
CCTAGATTCCTGAGTAGGTGTTGGAGAGAAAGAGCAGTGGTAGCAGCTGTGCCCTTGGCCCCGCCTAAGGCTCTGTCACCCTGGTTCTGTCTTTAGTTG
GTCTCTCCACTGAGTGGCACTAAAGCTGCTTTCCAAGTAACTGGACCAGACAGGACGTAGGATCGCCTCCCACGGCGAATGTGGGAGGCGCACACAGA
GCTGATTCCTACCTTCTACCCTCAGAGATGGAGATGGCCAAAGCCCGGAACCAGCTGGATGCCGTTCTTCAGTGTCTGCTGGAGAAGAGTCACATGGA
CAGGTTGGAACCTGGTCCAGCCTGGGGAACCACAGGGTGGGAGCTGTTTGGACTGACTCTGATTGTTGGAGGGGGGATGTGCGATGGGAGGCTGGAGG
GGCTGCCTAGGGTGAAAAGTGCCCCATGGGATGTTTCATGGGAAGACTAATTAATAGCATCACACTCTGGGTCCTTGGTACCCTAAGCCAGTAGTGTTT
TTTTTGTTCCCAGGGAACGCCTGGATGAAGAAGCTGGGAAAACCCCCTTGGATACGCACAACAAGTAAGGGACTTTGATGGGATTTAGACCTGAGAGT
TTGGGTTAGGTAGCTTTTCTCTCTGCTGAGTCCTAACCATCTTGCATAGACAAAGATACCTGTTGTATAAGTGGCTAACACCTTAGAGGAGGGTATTGG
TGGGATACAAGGCCCAAGGAGTACCAATAATCCCCAGGATGTTAATTTTTGTTTGTTTTTAGAGCTAGCGATAGAACCCCAGGGCTTTTGCCCATGCTA
GGCAAATGCTCTGTTCCTGAACTACGTCACTTCCACCTTGGGGGGCAGCGTTGAGCAGCTGTTTATTAAAGCCTCCTGACACCATGTCTCTCCCTGCAG
GGATTGTTCCATTGCTGCCACAGGCAAAAGGTAAGGTGGCTGGGACCCCAGCTCACTAAAAGGTTCCCAGTCCCCAGCTCCGGGCCTGACACTCACCT
TAACCACACAGGCCATCTGCCCGCTTCCCCCACCAGCGGAGGAAGAAGAGGAGGGAGATGGACGATGGGCTCGCTGAGGGGGGTCCTCAGAGATCCA
GTGAGTAGGCAGGGGACTGAGAGGGTGGGTGTGGAGCCAGGAACTACACACTTATCGCCTACCTTACCACCCCAGATACGTATGTGATCAAGCTATTT
GACCGGAGTGTGGACTTGGCCCAGTTCAGTGAGAACACACCACTGTACCCCATCTGCCGCGCCTGGATGCGCAACAGCCCCACAGTGCGAGAGCGCGA
GCGCTCACCCGGCTCACCGCTGCCTCCTCTGCCCGAGGATGGAGAGGTAGGATGAGTTCAATCAGGAGGCCAGATTGAAGAGTGGGTGGATAAGTCAA
CAACTCCCCCATGAGTGGTAGATAGCTTTAATGCCTGGGCCCCCCTCAATGAATAGAGAATCGGGTAGGACAGATAGCTATTTGCTCTTAGGATTATGG
ACAGAGGTCCCTAGGCCACATAGATATGGCTTCCTAGGGAACAGGGATC

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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