NIH-0768 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note
10X Sigma Buffer 5 1 94C 15"
25mM MgCI2 3.5 2 65C 30" Decrease 1C/cycle
10mM dNTPs 2 3 72C 40" Goto 1, 10 cycles
Primer 20 uM 1.5 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 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 0768-98, 302 bp
Recommended Wt PCR: Primer 0768-10 and Primer 0768-50, 252 bp
Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0768-98 GAAGTTCTGCACAGTGTCTAGC
Primer 0768-10 GGTACACGTGCCATATGCG
Primer 0768-50 AAACATCACACCTGAGCTGTGC
Mutant PCR
Well Sample Genotype 1 3 5 MK
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Southern Blot Genotyping Strategies:

5’ External 3’ Internal
Name of Probe: 66/52 121/106
Restriction Enzyme for Genomic Digest: BamHI EcoRV
Predicted Wild-type Band (kb): 14.9 135
Predicted Mutant Band (kb): 7.8 15.1
Probe Size: 391 503

Primer sequences:

Southern probes

0768-52 5" - CTGGCTCCCAGCTCATAATCC
0768-66 5’ - TCCCAGCCTGTGACTCTGCCC
0768-106 5’ — ACCCTGCCTTGCAAATGAGCAG

0768-121 5" - GCTCTGGTTCTGTAGCTAGTAC




Genomic Sequence Deleted:

ACAGGTCTGGCCACAACACCACACATATATGGTACACGTGCCATATGCGCTTGTCTCAATTCCTGTCCGATGAAGTTTTCATTGTCAATGTGACGGACC
AGTCTGGCAACAACTCCCAAGAGTGTGGCAGCTTTGTCCTGGCTGAGAGCAGTAAGTACCATGAGCCCGAAGCAGAGAGGACCTAGGACCTTTCTCTG
ACCTCAGAGCAAGCTCTTCTCACTCGGCCAAAATCTACTCTCTTTGGTGTGTCCTTTTGAGATGCACAGCTCAGGTGTGATGTTTTGATACGAGATTTGG
GCTAAATGGCCATGGAGAGCCTTAGAGGCTTGGAAAGGTGTAGGGCAAGGACTCCACTCAGCCCTCCATCTCTGCCTGACCCTGAACAAGGTTTACCT
TGTAAAGACCCTTTAAACATGACCCCTAGGATTTTGCTCCTAGTATGAGCATCAGTCAGCTAACATGAAATCCTTGCAGCTAGATGAGAGGGGCCTAAA
GTTAGGAAGGCCCCAGGATGGACCTGGCTATAGCTGTCACGGAGCCCAGGCTGGGCAAAGGAGGGATCTGGGGCAGGCAGTGGCTTTGGCGCATGGC
AGCATGTGTATCTATAGATACATATACATGTATGAGTATTATATGTTTATATGTATGCATCTCTGTGTGGTATGGGGCCCCTTCTTTAGGAGAGAAATCG
AAAGCAACAGAATCCAGTAGGTGCCTTGCTTAGGACGTTTCTGCATTAGGCACTAATATTAAACTCTAAGAAACTCCCATCAGCCATCTGGAGTCCCAG
CTTTTGAGGGTTTGTTTTTCTCTTTCCACTAAGAAAGGACAGAGGATCTTGGTCTGTATGCTTGTCCCCAGCTGGGCTGGGCTGAGCCTGAGTCCTGACT
CTGCCTTTAAGCCTGGGAGTCCTTCTCCACTATCCCCAGTCCTAGGTCTCTGTTTCAGTCACCTGCCTGCAGTGATGAGATCTAGTCCAAACGAGCAGG
GGCTGTGGCCAGGGAGTGCTTTGTTCCAAGTCAGCCAGCGGCCTTTAGACACTGTCGGGAGGGAGGGACTCTGCTGCCTGCAGAGTCTTACCCTGTTCC
ATCTTTCTGGGTCTTCCTCCAAGTCAAACCAGCTCCCCCCTTGAACGTGACTGTGGCCTTCTCAGGACGCTATGATATCTCCTGGGACTCAGCTTATGAC
GAACCCTCCAACTACGTGCTGAGGGGCAAGCTACAATATGAGCTGCAGTATCGGAACCTCAGAGACCCCTATGCTGTGGTGAGGTGGCTGGGCTTTGG
GGTGGGAGCTACAGGGGTATCCAGGCAGGTCCCAGTGTAGTGGCACAAGGAACAGGGCTTAGCATTCCCTCCCTGCATGCAACCCTCTCCTTCCTTCTC
CCTGGGTCGAAGAACCCCTCAGAACATCTCCACCTGGACTACTTCCTTACAGTCCACCTCAGTTACAGTGGGGCGAGTTTGGGAACATCCCACTTACTT
GGAATGTGAAGGCTACTTGAGAGTGCACAGCTGGAAGTTTCCAGGATGGCCCACTGTTTAGACAGAGCGAGAATGGTCCTGGTTGAAGATTTCCATAA
AGGACATCATCTAGAATGTTCCCAAGGAGACATTTATAGCCATCCATTGGCAAGATGGCTGTAACTAGGGACTTCCCAAAAGGTCTACTGTTAATGTCC
TATGTCATTTGAGACAGGGAGTTCAGGGGCTCACTGTCTGTGAAGTTTCTAGTTAAGGACATATAGAGGTGTCCATGGTTGCTCCCAAGACATTGATGG
TTGGTGGTCAGGCTACTGCCACAGAGAGGGAGCTCTAGTCAGGGATGTGCGCTCCCTGTGGGGGCCTGCGTGGTGTGACCCCAGTGGAAGGACTCTGT
GCTCTACTGATGACCTGAGTGACTACAGAGTGTCCTGGTTCTTCTGTCCTGGCAGAGGCCGGTGACCAAGCTGATCTCAGTGGACTCAAGAAACGTCTC
TCTTCTCCCTGAAGAGTTCCACAAAGATTCTAGCTACCAGCTGCAGGTGCGGGCAGCGCCTCAGCCAGGCACTTCATTCAGGGGGACCTGGAGTGAGT
GGAGTGACCCCGTCATCTTTCAGACCCAGGCTGGGGGTAAGTGTGATGCTGGTAGGACACCCCACTCCTGGTACTAAAGCTGGTCCTGCTGCTGCTTCA
CAAGCCCTGAGATTCTCAGCATGGCTGGGAGGTCTGTGCTCAGTTATACATCCCCAGTTGCAACCACTCATCATTGTGAGGGGGTTGCTTCTTCTAATG
GTGCATTTGACTCCTAACTCTGAAGGGAAAGCCATTGCCACATTTTATAGAAGAGGAAACTAAGGCTTGGAGAGATGGAATTCCAGTCAAGGTCACAC
TTAACTGGAATAAGAATGAAATACCTGATTTAATCAATTTAATAGAGTAAAGGGTTATTTTAGCTTATGGTTTCAGAAGGTTTGGCTCATGATTGCAAA
GCCCTGTTGCATTGTTGGGGGGCTTACATCATGGTGGTCAGGACATAAAGAAGGTGCAAGGGCTGGGATGCCAATACCCCTTCAGTGTGTCTCTAATGG
CCTAACCTCCTCCAACTAGACCCTGACTTCTAAATGTCCCACTACCTTCCAGTAACATACCAGGCTAGGACCAGAAGCCTTTGGGGGAAGGGTCATTTC
ATACCCAAACTCCAAAGGGAGGGATCAGAACCCAGCTTCCTTCCAGCCCCCCCTGCCCCACCCCACCATCCCCAGCACACCCACCCATGTTTTCTGGGA
GACTTTTCTGTTGGACCCACGGTTTGCTCTCTGTGCAGAGCCCGAGGCAGGCTGGGACCCTCACATGCTGCTGCTCCTGGCTGTCTTGATCATTGTCCTG
GTTTTCATGGGTCTGAAGATCCACCTGCCTTGGAGGTGAGGCCAGGGGCTCAGGGAGGCAGAGAAGGGGTCAGCCTGGG

KOS clone sequence: (note: pKOS-77 was used to generate the TV and that is the sequence included here)

GATCACACAAATGGGAGGCTGTAGTCTGACTTGCTTTCCCTCATAGACCTTCCTGGGTTGGTAGCCCTGGGATGGACAGTTCCCAGTGACCTTCTAAGC
ACTGAGTAGGCACTGTGTCCTCACCATGAATAATTTTTAAATTATTGCTACCATGTTCCAGTCGAGGATACTGAATTTCAGTGAGGTTTAGCCACTGGCC
CAGATTCTCATAGCCAGTGTACTCACAATCCCACACGATGTTTTAGGATACACACCACTTGTCCTTCAGGCGTTCACCCACTTTAAACAAGGTTTTTGCC
AGATGTGCTGTAGGGGCTGAGGATCAAAACAAGACTCGATACTGCAGGGTGGGGGAGTCAGGGATGCTCAGCTGGGTTGGCCAGGGCATTCATGCCA
GCAGGCACAGCACGTGCAAAGGTCACGGGTGAGCAAACGCCACGAGTGTCAGCTCTTGCTTCCAGTGCCACCTGACTGTGACCTGAGCAGAGTGAGCC
AGAGTGAGGGGAAATAGAAGACACAGATGGTGGTGGTTGTGCAGCAGCCGTCTGGGCTGCATGGAGAAGGGCAGCTGGGGTCAGGGAGCTTTGAAGG
CCCCTCTGGCTGCTACACTGAGAGTGTTGGAGTTCAGAGATAGCGGAGGAGGGAGCAATACCTTCAGACAGCCGTTACAGGGCTTGAGGCTGGAGGCT
CGCTTGGAGGAGATTGTTCAGCAAGGTTTGAATTACAAGAAATTCAGTGAAGAACTAAGTAAAGTGGCAGATTGGTCCTGGAGGGTGGGTGGTCACGT
TCAGGAAGGAAGAAAATATACCTCCGAGGACTTCTATATGTACTCTAAAACCCATCCTTTTTTGCCCAGTGAGACTTTAAAGAGCCAAAGCATTCCTCA
CTGTCCCATCTGACCAATGTCCCTGGAAGATCTCTCAGAGCAGAGAACTACTAAGCCTTACTCCCCTCTAAGCACAGAGCTGTGGCTGTGCCGTGGTGG
AGGGTGGGAAGGAGCGAAAGCCAGCCCGGGGTTTCCTATAGCTCAGCAGTCCCAAAGCTGAGAGCTGCTGCCCTGGGCAAGATAGTGAGTGTCTGGTC
CTCTGAAGTACGCAAGCTGTGTCTGGCTGGACTCAGAGCATGCTGGGTGCCGTAGGGAGGGGACTGTCCCTGTGAGAGGGGCTGCTTGGACCATGACC
CTGAGCCCTACCTCCAGCCCTTCTCAGTTCAAGCTTTGCTTTACTGTCCTGCCCCAGGCACTGAGCTCCACTGTCCCCAGCCCCATGACTGTCTACTCTG
TCCCCAAAGGCAAGATGAATATGAGGAACTTCAGGACCAAGAGACCTTCTGCAGCCTACACAGGTCTGGCCACAACACCACACATATATGGTACACGT
GCCATATGCGCTTGTCTCAATTCCTGTCCGATGAAGTTTTCATTGTCAATGTGACGGACCAGTCTGGCAACAACTCCCAAGAGTGTGGCAGCTTTGTCCT
GGCTGAGAGCAGTAAGTACCATGAGCCCGAAGCAGAGAGGACCTAGGACCTTTCTCTGACCTCAGAGCAAGCTCTTCTCACTCGGCCAAAATCTACTC
TCTTTGGTGTGTCCTTTTGAGATGCACAGCTCAGGTGTGATGTTTTGATACGAGATTTGGGCTAAATGGCCATGGAGAGCCTTAGAGGCTTGGAAAGGT
GTAGGGCAAGGACTCCACTCAGCCCTCCATCTCTGCCTGACCCTGAACAAGGTTTACCTTGTAAAGACCCTTTAAACATGACCCCTAGGATTTTGCTCC
TAGTATGAGCATCAGTCAGCTAACATGAAATCCTTGCAGCTAGATGAGAGGGGCCTAAAGTTAGGAAGGCCCCAGGATGGACCTGGCTATAGCTGTCA
CGGAGCCCAGCTGGGCAAAGGAGGGATCTGGGGCAGGCAGTGGCTTTGGCGCATGGCAGCATGTGTATCTATAGATACATATACATGTATGAGTATTA
TATGTTTATATGTATGCATCTCTGTGTGGTATGGGGCCCCTTCTTTAGGAGAGAAATCGAAAGCACAGAATCCAGTAGGTGCCTTGCTTAGGACGTTTC
TGCATTAGGCACTAATATTAAACTCTAAGAAACTCCCATCAGCCATCTGGAGTCCCAGCTTTTGAGGGTTTGTTTTTCTCTTTCCACTAAGAAAGGACAG
AGGATCTTGGTCTGTATGCTTGTCCCCAGCTGGGCTGGGCTGAGCCTGAGTCCTGACTCTGCCTTTAAGCCTGGGAGTCCTTCTCCACTATCCCCAGTCC
TAGGTCTCTGTTTCAGTCACCTGCCTGCAGTGATGAGATCTAGTCCAAACGAGCAGGGGCTGTGGCCAGGGAGTGCTTTGTTCCAAGTCAGCCAGCGGC
CTTTAGACACTGTCGGGAGGGAGGGACTCTGCTGCCTGCAGAGTCTTACCCTGTTCCATCTTTCTGGGTCTTCCTCCAAGTCAAACCAGCTCCCCCCTTG
AACGTGACTGTGGCCTTCTCAGGACGCTATGATATCTCCTGGGACTCAGCTTATGACGAACCCTCCAACTACGTGCTGAGGGGCAAGCTACAATATGAG
CTGCAGTATCGGAACCTCAGAGACCCCTATGCTGTGGTGAGGTGGCTGGGCTTTGGGGTGGGAGCTACAGGGGTATCCAGGCAGGTCCCAGTGTAGTG
GCACAAGGAACAGGGCTTAGCATTCCCTCCCTGCATGCAACCCTCTCCTTCCTTCTCCCTGGGTCGAAGAACCCCTCAGAACATCTCCACCTGGACTAC
TTCCTTACAGTCCACCTCAGTTACAGTGGGGCGAGTTTGGGAACATCCCACTTACTTGGAATGTGAAGGCTACTTGAGAGTGCACAGCTGGAAGTTTCC
AGGATGGCCCACTGTTTAGACAGAGCGAGAATGGTCCTGGTTGAAGATTTCCATAAAGGACATCATCTAGAATGTTCCCAAGGAGACATTTATAGCCA
TCCATTGGCAAGATGGCTGTAACTAGGGACTTCCCAAAAGGTCTACTGTTAATGTCCTATGTCATTTGAGACAGGGAGTTCAGGGGCTCACTGTCTGTG
AAGTTTCTAGTTAAGGACATATAGAGGTGTCCATGGTTGCTCCCAAGACATTGATGGTTGGTGGTCAGGCTACTGCCACAGAGAGGGAGCTCTAGTCA
GGGATGTGCGCTCCCTGTGGGGGCCTGCGTGGTGTGACCCCAGTGGAAGGACTCTGTGCTCTACTGATGACCTGAGTGACTACAGAGTGTCCTGGTTCT
TCTGTCCTGGCAGAGGCCGGTGACCAAGCTGATCTCAGTGGACTCAAGAAACGTCTCTCTTCTCCCTGAAGAGTTCCACAAAGATTCTAGCTACCAGCT
GCAGGTGCGGGCAGCGCCTCAGCCAGGCACTTCATTCAGGGGGACCTGGAGTGAGTGGAGTGACCCCGTCATCTTTCAGACCCAGGCTGGGGGTAAGT
GTGATGCTGGTAGGACACCCCACTCCTGGTACTAAAGCTGGTCCTGCTGCTGCTTCACAAGCCCTGAGATTCTCAGCATGGCTGGGAGGTCTGTGCTCA
GTTATACATCCCCAGTTGCAACCACTCATCATTGTGAGGGGGTTGCTTCTTCTAATGGTGCATTTGACTCCTAACTCTGAAGGGAAAGCCATTGCCACAT



TTTATAGAAGAGGAAACTAAGGCTTGGAGAGATGGAATTCCAGTCAAGGTCACACTTAACTGGAATAAGAATGAAATACCTGATTTAATCAATTTAAT
AGAGTAAAGGGTTATTTTAGCTTATGGTTTCAGAAGGTTTGGCTCATGATTGCAAAGCCCTGTTGCATTGTTGGGGGGCTTACATCATGGTGGTCAGGA
CATAAAGAAGGTGCAAGGGCTGGGATGCCAATACCCCTTCAGTGTGTCTCTAATGGCCTAACCTCCTCCAACTAGACCCTGACTTCTAAATGTCCCACT
ACCTTCCAGTAACATACCAGGCTAGGACCAGAAGCCTTTGGGGGAAGGGTCATTTCATACCCAAACTCCAAAGGGAGGGATCAGAACCCAGCTTCCTT
CCAGCCCCCCCTGCCCCACCCCACCATCCCCAGCACACCCACCCATGTTTTCTGGGAGACTTTTCTGTTGGACCCACGGTTTGCTCTCTGTGCAGAGCCC
GAGGCAGGCTGGGACCCTCACATGCTGCTGCTCCTGGCTGTCTTGATCATTGTCCTGGTTTTCATGGGTCTGAAGATCCACCTGCCTTGGAGGTGAGGC
CAGGGGCTCAGGGAGGCAGAGAAGGGGTCAGCCTGGGTCACAGTATCTCCAACCTAGACCTACTTTGGCCAGGGGACGTGGTGAGAGCACTGATGCT
AATGAATAGTGTGTGTGTTCCATGTGCTAGCTAGACACTGTGCAGAACTTCCACCCCAGGTCCATGGCTACCCTGTAAACTTGGCACACTCCAAATGGA
GAAAACTAAAGCACAGAACAGTCAAGCCACTTGCCCAAAGTCACACAATCATGAAGTGGCGAGGGTATGGGGTAGAAACTTTGTTCTTTGTGGAGACT
TCAGTTGTGACTTTGTCCAGCAAATGAACTTTGAGGCTGAGGGGATAGTCACGCATCCCCTCCCCAGCCCTCTGTTCAGCTGGAAGGTAGGCTGCTGCG
ATCTGCTTTTACATACAGGCCCGCCGCTCTGCGTGCCATTGAGAGGGCCGGGCCAGGCTACTGTGGGCAGAGCCCTTTGATAAATGACAGAGTGAGCC
CTCTGCACACCCTGCTGATTGTCTTCCCCTCCAATGAGGTGCTCAGACGGGCACAGAGACTCTATAAGGGGGGTATCAGGGCAGCAGTGACAGCTGAT
GGTGACAGCCTGGGCTTCTCTCAGTCCCAACCCATCATGGTGGATGAGGAGGAAGTCGAGGCCCCAGAGGGCAGCGTGTGCCCAGGCCACAGCAGAT
GACAGAGGCAGGAACTTGAACATCTGCAGGAAGCTTGGGGGTGAGGGTGACTGTGGCTTCCGTTTAACTGATGGGTGGCAGGAAGGAGCCTGGCAGT
AGAAATTGTTGCTTCTGCAGGAGAGGGGCCAGACCTCCTACTTGCTGCCACAGGGGCTTTGCCCACTCCTTTTCTTTGCAGGCTATGGAAAAAGATATG
GGCACCAGTGCCCACCCCTGAGAGTTTCTTCCAGCCCCTGTACAGGGAGCACAGCGGGAACTTCAAGGTGAGCTACTTTGGATACACCCTCTGGGTCGT
TTGCCCTTTGGGAAAACCCTACCAACCCTCACCCTAACCCCAAGACCACTCTGAGCCCAGAGCACTCTGGTCCATCCTACCTAGAACTAGCCCTCAGTT
TCCCTATTCTGCAAGGTGTGGGGTTGCTCTTAGACTTAAACATCATGATGTATTTCCAACTTAGAGTTAAGGTGGGCAAACCAGGTGGCTCTGGGGGCA
TGAGCTGGGTGCCTAGGGTTTCCTAGGGTGGCCTTGTTCTGTGGTGGGAAGCAAGTCTTACCTGGGAAGGACTTGTCCTACCCCACAATACATCCCAAG
TACAGCTGCCACTACTGTCATTCATTTCAAAGTGTCTGCCAGCCCTGATGCGCAAACCCAACATTGGCAGAAGGCACTGAAGAGAGCATGTGGTGTCA
GGATAGGGAACCTGTAGCACACCATGGAGGTTAGCACTGTAGAGCACCCAAGGAACACCTGCTGTGCGCCTGGCCTGCAGCCTGACCTACAGTCGATC
CTGCTGTGGGTTCCCAGCAACCCTGGGTCTCTAGGAGGAGATCTAGTCTCTAGAGTGGCCAGTGGGCATTTCAGAGCAGGCCACACATCCCTTCCTTAC
CCCTGAAGTTCACTCAGCACTGCTGCCTGCTGTGTGCTGTTGCTGCTGATCTTGTGTGACAAGCACTATCAACAAATAAACATTACTTGACTTAATCCTC
AAGACACTGGGTCCTTTCTGTAGACATGTGAAGTGACACAGAGAGGGCAAGGGTCTAGCTCAAGACCACACAGCTAAGGAGTGACTCCAGGTCAGGG
GTAGAGAGATGTAGTGGTTCTGAGATGTTCTACGGGGTGATCTCTGCCAATGCAGTAGTCTCTTTTATTGTAAGCAATATCCTGCAGGACCACTGTCTC
CAGTCCAGCATCCCCAAAGGCCTTTCAACACGGCTTTTTAGTAATTCATTCCATCTATAAACATTTATGGTACACCTACTGTGTGCCAGGTACTGAGGAC
ACAGTTGTGATCAGGGCTAGTGTAGACACACAAGCAAAACTAGAGACATCCGGAAGTGTCAGGAGACGGAGTAGAGGCTGGGCCACTTAGACCTCAG
GCTCTCCCTGCACACGTCCTCAAGACCTTAGGACTTAGGAACCTGGTCCCAGCACCCAGCTGTTCCTTGGCTGGGGCACTGGTAACTAGCGTGGATATG
AGACAGAGGACAGTCAGTCCTTACTAAAGGTGGGAACACGGGCTCTGAGAACGGACAGTATTGGGAACCCACTGGGCAGGGGGTTCACAGACAGACA
TCATGGCGCGCTCTCTCTCTCTCTCTCTCTCCTGTTTTCTTGTTCTTCTGCTTTCCCCCGTCTCTGGCTTGTCCCTGTACTCCCCCCCCCACCCCCATCTTTG
GCTCTCTCTGTTCACACCCGACCTTTGTTGTCCCCAGCTCATGACTGTGTGTTTCTTTCTCATAGAAATGGGTTAATACCCCTTTCACGGCCTCCAGCATA
GAGTTGGTGCCACAGAGTTCCACAACAACATCAGCCTTACATCTGTCATTGTATCCAGCCAAGGAGAAGAAGTTCCCGGGGCTGCCGGGTCTGGAAGA
GCAACTGGAGTGTGATGGAATGTCTGAGCCTGGTCACTGGTGCATAATCCCCTTGGCAGCTGGCCAAGCGGTCTCAGCCTACAGTGAGGAGAGAGACC
GGCCATATGGTCTGGTGTCCATTGACACAGTGACTGTGGGAGATGCAGAGGGCCTGTGTGTCTGGCCCTGTAGCTGTGAGGATGATGGCTATCCAGCC
ATGAACCTGGATGCTGGCCGAGAGTCTGGCCCTAATTCAGAGGATCTGCTCTTGGTCACAGACCCTGCTTTTCTGTCTTGCGGCTGTGTCTCAGGTAGTG
GTCTCAGGCTTGGAGGCTCCCCAGGCAGCCTACTGGACAGGTTGAGGCTGTCATTTGCAAAGGAAGGGGACTGGACAGCAGACCCAACCTGGAGAAC
TGGGTCCCCAGGAGGGGGCTCTGAGAGTGAAGCAGGTTCCCCCCCTGGTCTGGACATGGACACATTTGACAGTGGCTTTGCAGGTTCAGACTGTGGCA
GCCCCGTGGAGACTGATGAAGGACCCCCTCGAAGCTATCTCCGCCAGTGGGTGGTCAGGACCCCTCCACCTGTGGACAGTGGAGCCCAGAGCAGCTAG
CATATAATAACCAGCTATAGTGAGAAGAGGCCTCTGAGCCTGGCATTTACAGTGTGAACATGTAGGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTCTTGGGTTGTGTGTTAGCACATCCATGTTGGGATTTGGTCTGTTGCTATGTATTGTAATGCTAAATTCTCTACCCAA
AGTTCTAGGCCTACGAGTGAATTCTCATGTTTACAAACTTGCTGTGTAAACCTTGTTCCTTAATTTAATACCATTGGTTAAATAAAATTGGCTGCAACCA
ATTACTGGAGGGATTAGAGGTAGGGGGCTTTTGAGTTACCTGTTTGGAGATGGAGAAGGAGAGAGGAGAGACCAAGAGGAGAAGGAGGAAGGAGAG
GAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGAGAGGCTGCCGTGAGGGGAGAGGGACCATGAGCCTGTG
GCCAGGAGAAACAGCAAGTATCTGGGGTACACTGGTGAGGAGGTGGCCAGGCCAGCAGTTAGAAGAGTAGATTAGGGGTGACCTCCAGTATTTGTCA
AAGCCAATTAAAATAACCATAGTGGAGTCTTATTTATTTGTACGCTAGTCAGGGATAAGTTTAAAATTGGTTGTACTACACATCCATTTGTGAGCAATG
CCTCTGCACGTCCAGTGTTCACTGTCAATGCCTGTACGTGTGTGCCTGGGCTCACGTGTGTATGCACGAGTGGAGTGTAGGTGTCTCTTAGATAGGAGC
CTCTGACTCTTCCCCTGCGGACATGTGGGGTGGTCACACTCAGTGTCAAGTGATTGGTCCAGATTGCTGCCCCTGGGGCACTATCACCAAGCTCGACCC
TACCAGGGGCCATCTCTAGGACCTATGAAGTCCTGACTATCTTTTATCCCATTAGAATGAGAAGATTTTTGGGGAACCTAGGGATGTAAGCTGTAAACC
CCAGCTCTGGTGGCTCCAGGCTATGCAGCCTGGAGAAGCCACTTCTGAATTCTATGCTGACTTTACTTGCCTGGACATTAGGAATGACGTAGGTACCCT
GGATCAGCTCTATACAGTCTGCAGCCCCATTCTGCTTCCTGTCTTTTGTGGCTTCTAGGATCCAGGTGCATACTCTGGGGTGCATACTCCAGGTGTGTGT
GTGTGTGTGTGTGTATACATACATATATATATATATATATATATATATATATATATATATATATATACACCAGCCTACACTACACACACACACCCACAGT
CTGGGAACCAGTGGGGCATCCTCCCACCAAGAGTACTCAGCAGGTTTCCAGGCTGTGACACCAGAAGCAGCCCCACCAACCAAGTTGGGTTTTCGTTT
GTTTGTTTGTTTGTTTTCTGGCTTCTTCTGCCCATTAAAAAGAAAATTTCTGGGAGGCGGCGTTGGCACATACCTCTAATCCTCATCTCTGACTGCAAGG
CCAATCTGGTATACAGAATGAGTTCCAGGACAACCTGTGTCAACAAACAAACAAACAAACAAACAAACATAAGATAACAACAAAAACCAAACCCAAA
CCACCACCAAAAAACAAAACAAAACAAAACAAAACAAAAACAAACCAACCAAACAAACCAAACAAACAAACAACCTGGAGAAGGAGGAGGAGGAG
GAAGAGGAGGAGGAGGAGGAGGAAGAGGAGGAGGAGGAAGAGGAGGAGGAGGAAGAGGAGGAGGAAGAGGAAGAGGAGGAGGATTCTTTTAAGT
ATCCAGGAAGTATTTATAATACAAGGCACAGGGAGAGGGTACAGAGCACAGTACCTACAGAACCCCCTGTATGACACCCACAGAGGACAGGGGACCC
AAAGGAGCCATCAAAGAAGCAGCTCTGGTTCTGTAGCTAGTACCTGTGTTCCCCCTACCCTCGGTGCCATGCTTATCCTAGGTTAGGGGAGGTTCCCTT
GCATCCAATGATTCTTTTGAGCACGATGTTCGCTGTGTGAGGGATGCTAAGGTATGCTGGGAGGTATTGGAGAACTCCTTCCCAGTCACCAGGATACAG
TAAGAGCGCGTGGGTGCTGGAATTGCTTAGAACTTGCTGTTGTTTTCTTCTCTCCCTCCTTCATTTCTGTTTCCCTCTTCCCTTCCTTTGTCGTTCTCTTCT
CGAATGGTCTGTTCTCCCTGCAAGGATGCACCTGAGAGGTGGGGTGGTATTTGCAAAACCAGGCAGGATGGAGGCAACCTGGTGGGAAGCCTCCATAG
TGGCTGGGATTCCGGGGTACAGATTCTCCCCTCAATGGCCCAGGAAAAAAGGCTGTCTACCTGTCCAGTCTGCAGAGCTGGATTGGAAAGAAGTTAGC
AGCCGCCTGCTCATTTGCAAGGCAGGGTAGCTGGTGGAATCACCAAGGGAATGCATGTATGTCCTCCGTATCTGACTGAGGGCTGGAAAGTTCTGGAA
CACTGGTAGTTTCGAAAGTGAGACAGAGCCTAGGACCAGGGTGCGAGAGAGAAGCTCAGAGCAGCAAAACCCCCAGCTCTTTCCTGCACGTGCACAC
AACCCCACCCGGTGCACCCAGACACTTAGACCAAAGTGTGCTGTGGTTTTCACATACTCTGGGAGCCACAGACTGCGGGTGCTCTTGGCAGCTCTCCAG
GGAACCAACTCAGCCCCTCAGCAGGGAGCGCTCCTGACAGGGGTGTGGGCAGGAAGAACATTCAGGGCTGAGGCCCTGGCCCTCACCAGCTCCATTTG
AAGGGGCGCCTCTCGGGAACAAACGTGGATGTGGAAGTTGAAGGCAAGAGCTGGACCACCTAGTAGTGGATGAAAGGATGGCGGAAGGCTTGAGAG
AATGGCGGCTGGATGCAGAGACGGAGATACTGCACAAGAGCAGCCGACCAGATGCAGCCAGTAAAGCTAGTTAGTTGCTCTGTCTGCTCTCAGTTTTA
CCCCCAGCCCTACACACAACGGGTGCTTAATAAAGTATTAGCAAAGCCCGATGGTAGCCTGTCTTATTTCCAGGACCTCAGGCTCCAGAGCTAGATGA
CTGTAGACATAGTCGGTGAGGGGCGTCTCTGGCTGGGAGAAGCCGACCAGCTGCCGCTGGGTGCCCAGGGCACAAACATGAGGGGAAGTAGGTAGTG
TTTGTCAGACACGGGGAAATGAATAGGGTGTGCAGGGTGCATCTCTTTTCCAGTGAGGGCCTACAGCAGCCATGGCCAACTGAGGGCAGTGGGTCCCT
GTCACAGAAGGCCAGTTAGAGTCGCTATTAAGCTGCTCTGAGGGGAAGAAGGCTTCACACCACACTGGGCAAGCACACATGGCCAATGCTTGTCCAGG
CTTTGCCCATCTTGGCTTTGAGGGGCTGGGACTATCCCTTGGGTGGGATGAGCTGGACCTGTCTGAGACCTGTCACCAAAGCAACCAAAGAGGCAAAC
CTCGTAGGAAACATACATGGGTGTTTGCCACTTTGCTAGCTCTGGGAGACACTAGACTCCCCTAGCCCGGGCTGCTGCCTAGTCAAGGCAGATGTGTGA



CCTGATTGGCTTCATGTTTTAGTTTCTCTCTGTGGGGATGCTGCGGCTAGAACCCAGGACCTCACAGGTGCAGGGTGTGTCCTCTACCACTGAGCTATCA
TCTCTAGACTCTCTTACTTTTCCTGTTCTGGGTCAGGGACTAAGTTGCCCAGGTTAGTCTTGAAATCTTGGTCCTCTGCTCCAGCTTCCAAATCCCCAGGC
CTGTTTCATCCTTTCCTCTGGAATTCCATGTAGATCTACTAGGAGGAATGGAGCCTGGGGCTGCTGGGAGCCTGGGGTGGGGGAACAGTTGGCCTGGGG
TGAAGACAATACAGCAGAGCTGAGAGGTAGAAACCTCGGGGCTCCTGGATCAAGCCTTGCCTGACTGAGGTCCCTGGTCATTGTGGCTTCCTTCTAGG
CATGTGAACTTGCCAGCCCCATGGGGTCAGAGGACATGCAAGCAGAAGCAGAACTTTGTGACTTTCTGATGGAGAACTCACAGGGATCCCAGTCATCT
TCCTGTGCTGTGGGCACCGGTGGGGGCTGCTCTGGCCACCGGTGGGGACTGCTCTAGCCACCGGTGGGGGCTGCTCTGGCCACTAGTGGGGACTGCTCT
AGCCACCGGTGGGGGATGCTCTGGCCAGCTTTGGTTCTCTCTGCCCGAGGAGACCAAGTTTTCTGAATGATGCTGGTATGAACAGAGTTAGAAGTGAA
CTCTTGGTCACTTGCTGCCGCAGAGACGTGACTGTTACGAAGCACACCTCACCCCATCCTGACTCAATGGACCAGTTGATACCTCTCTGATTTGTAAGC
TGTAAGCTGGTTTGAGGTGGATTCCTGTCGATTGTGGCAGAAAGTGCCCCAGTATTATCCTAACAAGTTAAAATGAAGACAACTCCTATCCTAAGGACC
ACAGTGAGAGGAGAGGGCCGGGCAGGGGCACGGCTCACAGTACAGACCTTGTGTATCATTCAAGGTGGTGGTGGTGGTGGTGGGGGAGGAAAGAGTT
TCTGGCCTCACACTGAGCTGCCTCTGACAGCAGGTGTTAGGGGGTAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTCCTAGCACTCCTTCCCT
GCTCTCCCAGAAAGCACTTGAAAGCTTCCATCAATTCTGCCAGGAACTCAGCAACCTGACCCCAGCATCCCCTGTGCATTCCCACTGTGATGCGGTCTG
GGGTCTCCAGGGTCTCATGCCAGAAGGAGACAAAAACCACCTCTCACCCTTGGAACAGAAGTGCCAGGGAGGGACTGCCTGCCCAAGGCCACTAAGC
CCTCTGCAGCTGTGCTCCTCTTGGCTTCCCCAGTGGATGGGAA

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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