NIH-0778 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note

5x Phusion buffer 8 1 96C 17"

25mM MgCI2 3.2 2 63C 15" Decrease 1C/cycle
10mM dNTPs 1 3 72C 15" Goto 1, 6 cycles
Primer 20 uM 1 4 96C 17"

Primer 20 uM 1 5 57C 15"

Phusion Enzyme 0.1 6 72C 15" Go to 4, 29 cycles
Water 20.7

Total mix volume 35

Tail lysate (1:20 dilution) 5

Total reaction volume 40

Primer Sequences (5’ to 3'):

Mutant PCR: Primer Neo3a and Primer 0778-9, 499 bp

Recommended Wt PCR: Primer 0778-3 and Primer 0778-4, 603 bp

Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0778-9 CCCAGGTGCCCCTTCATAATG
Primer 0778-3 GCCGGCGCTCACATAGATG
Primer 0778-4 GCCACAGCTGCCTGCGGAAGT
Mutant PCR
Well Sample [ Genotype MK 1 2 3 4 5 6 7 MK
1 116 het
2 117 het
3 118 wit
4 119 het
5 ES DNA het
6 wt lysate wit
7 water no amp
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RT-PCR WT Expression Analysis
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LEXICON

Lexicon Genetics Incorporated
Molecular Genetics Project Materials

Catalog Number: _NIH-0778 (LEXKO-951)

Reference accession(s): __NM_008436

Standard KO or Conditional: Standard

Materials Submitted: O Target Vector __pKOS47NTV
O KOS clone(s) pKOS47

Southern Blot Genotyping Strategies:

5’ External 3’ External

Name of Probe: 22/23 26/27
Restriction Enzyme for Genomic Digest: Pstl Xbal
Predicted Wild-type Band (kb): 9 kb 9.7kb
Predicted Mutant Band (kb): 12 kb 14.1 kb
Probe Size: 690 bp 433 bp

Primer sequences:

Southern probes

0778-22 5 - AAGCTGCCATGATTGTAGGTA

0778-23 5" - TCCGAGTCAATGCACTAAAG

0778-26 5’ — AACGGACTTGCCACTAGACCC

0778-27 5’ - AAGATGTCAGTGCGGTGAAG




Genomic Sequence Deleted:

CGCCCCCGCGCGGCGCGGGCGCCTGGGCATCTCCAGCATGACCCGCCAGAGCCTGTGGGATGTGTCCGATACCGACGT
CGAGGATGGAGAGATCCGCATCAATGTGGGTGGCTTCAAGAGACGGCTGCGTTCCCATACGCTGCTGCGCTTCCCTGAG
ACACGCCTGGGCCGTCTGCTCCTCTGCCACTCGCGAGAGGCCATTCTGGAACTCTGCGATGACTACGATGACGTTCAGC
GTGAGTTCTACTTCGACCGTAACCCCGAGCTCTTCCCCTATGTGTTGCATTTCTACCACACCGGCAAGCTTCACGTCATG
GCTGAGCTGTGCGTCTTCTCCTTCAGCCAGGAGATCGAGTACTGGGGTATCAATGAGTTCTTCATCGACTCTTGCTGCAG
CTATAGCTATCACGGCCGCAAAGTGGAACCTGAGCAGGAGAAATGGGACGAGCAGAGTGACCAGGAAAGCACCACTT
CCTCCTTCGATGAGATCTTGGCCTTCTATAATGATGCTTCCAAGTTCGATGGGCAACCCCTGGGCAACTTCCGCAGGCA
GCTGTGGCTGGCGTTGGACAACCCAGGCTACTCAGTCCTAAGCAGGGTCTTCAGTGTCCTTTCCATCTTGGTGGTGTTGG
GCTCCATCATCACCATGTGCCTCAATAGCCTGCCAGACTTCCAAATCCCTGATAGCCAGGGTAACCCCGGTGAAGACCC
CAGGTTCGAAATTGTGGAGCACTTTGGCATTGCTTGGTTCACATTTGAGTTGGTGGCCAGGTTTGCTGTGGCCCCTGACT
TTCTTAAGTTCTTCAAGAATGCTCTAAACCTTATTGATCTCATGTCCATTGTCCCATTTTACATAACTCTAGTGGTGAACC
TGGTGGTGGAGAGTTCTCCTACCTTGGCTAACTTGGGCAGGGTGGCTCAAGTCCTGAGGCTAATGAGGATCTTCCGAAT
TCTCAAGCTGGCCAGACACTCCACTGGCCTCCGCTCCTTGGGAGCCACCCTGAAGTACAGCTACAAGGAAGTGGGGTT
GCTCTTGCTCTACCTCTCAGTGGGGATTTCCATCTTCTCTGTGGTGGCCTACACCATTGAAAAGGAGGAGAACGAAGGC
CTGGCCACCATCCCTGCCTGCTGGTGGTGGGCCACTGTCAGTATGACCACAGTTGGGTACGGAGATGTGGTCCCAGGGA
CAACAGCTGGGAAGTTGACTGCCTCTGCCTGCATCTTGGCAGGCATCCTGGTGGTGGTCTTGCCCATCACTTTGATCTTC
AATAAGTTCTCCCATTTCTATCGGCGCCAAAAGCAACTTGAGAGTGCTATGCGCAGCTGTGACTTTGGAGATGGAATGA
AAGAGGTCCCTTCGGTCAATTTAAGGGACTACTATGCTCATAAAGTTAAGTCCCTCATGGCAAGTCTGACAAACATGAG
TAAGAGTTCACCTAGTGAACTGAGTTTAGATGATTCTCTACATTAGCTGGACCCCGACTTACATTGCTGATCTGCTGCTT
GTGGTTCTAGCACAATCAGGGCAATTTTAGGGCTGTGGCATAAGAAATCATCCCTGCCCTAGAGGGAGAGCTGCATGG
GACATAAGCCCTAGATTGCTTTTGCAATGTTTAGAGAGGTTTCCTTTTTCTTTTGAGGATGGTGTGTCTAATAACATGCC
TTTGCACCTCTCAGTGAAGTGACACTCACTGGTGTTTGCATCATGGCAAAAAAAAAAAATGTTCACCTTTCTGCCAGAT
GAGTATCTAGAATGCCAATTTCTCTGTCCACTGTGTACAGTATTCTAATGCTCATATCCCAGCATTACCTGTGAGTGGAA
TTGTCTGTGCTCCTATTTCCGAGGCTGCTGTATGGGTTCCAGTGACAACACATCTGTCTATGAGGTCAGCAAGGATATCG
TGAGATTTGGATCACAACCATGTGAAAATAATCTCAATTAGGTATCCCTTGCTTTCATTTACCTTTAATACCAAAACAGA
GAGATCGCAAAGCTAAGCACACTTGACCAATGCAAATCTTCGAGTTGTCTTTCTACTTGGTCCTGTCCTTGTGATGTGCA
TGAATGCACCAGTCATTTTAAAGAAAGATATGTATTGATGTATATCTCCTAAGTGTCAATGTAAAGAGAATGTTACTTA
GTCGATATGTAGTAAAGACTGAATGTTTTTCCTCCAAACAGTTAAATTTAGGGACAGCGACTTTAGCTAAACATGGACC
AAACCCCAGGAGTTCATGTAAGCTAAGCCCTTTTACTGATGGTCAGGCCTCTTTTCATTTATTTCTGGCTGAGATGCTCA
ATCCAGGCCATTTTGACCAAAGTTTGCTCTGTCTTGGTATTAGCATGTTTTTCAAGCATCTCTTTTTTAAGATGTTTAGGA
ATAAGGCCGTGCTGTCTTTCTCCTCCACTGGAAGAAGTTTGTGTTTTGTTGTCTTTGTGAGGTAAGCACTGTCAGGTTGC
TGGCAAGGGCAATAGCTTAAATATTTTCTTGCCTGCTCTAAAAGCCCATAAAATGAATGTTCTTTTGTTTCTGAGCAGAG
TTTCCTTTAGGTAGTTTTGCTTCTAGGACACAGGATAGTGTATGTATAGTGTTTGATTGCCTTGAGTTCCTGCCTT

KOS clone sequence: (note: pKOS-47 was used to generate the TV and that is the sequence included here)

GATCAATACCTAGGGCCTTGTACATACCAGACAAATGCTCTGACCGGAGTTCAGCTCCAACCCATCAAACAATCTAGA
GCCAGAACACCTCTCAATTCAGGTGGCACCCTTAGAGCCACATATGAAGAATGTGTTTCTCGTGGTTGCACTGTTTTTCC
TGAGTCTGGAGCCACCTTATAAGAACTGTCCTATTACTTCTGACCAAGACATGAGGACACCAGCTCTCTGCTAACAATG
CATGCCACAGTCTGAAAATGAGGACCATGTATTTGCTCAGAGACCAGGGGGATACCAAGGAATAAGGGTCTATTTCTT
GGCTTGGCCAATATGAGGGCCCTATGTCTTATGATTGGGAATTCTGTCTGAAGTCAGTGTTTATACAGCACACAGTTTCT
CACACTGTATGCACATACCACACTAATGCATGTCCAGATCCTCATACATGGCACACTGTATGCATCTTCGCATCCATCA
GAAGACATATTTGTCAATACTTTACACAGATTTTGGGTAGTCCTACTCCTCAGATTACACACACGCACAGAACTCCAAG
TACTCCTCTGAAGCTCACACACTACACTGGCTTGTACATACACGGTATCATGCAGAGTTCTCAAACAGAACTCCATTAC
TCCTCCCCATGCCAACAGGACCTGTGCACACACCCAAGCTCCTGCCCCACCCATATCCCTGCCACAGCTCAACCTCAGT
CTTCTCTGACAGCTCCCATTTTCCGATAACCCCATTTCCAGGTATAGGAAACTTTTCTTCAGGTTTCTAAAAGAGGAAGC
CGAAGCCGGTAGATCATTCCGTTGCTGCCCTATCCGCCCTATACATAAAAGCCATCCTTCATTCTCCAGCCTGTTTCCTA
CAGACCCGGCGAGGGAGGAAAGTCACTGTAGGCAACCCTCTGTCTGAGCCCTGGGGGTGCTGACAATAACAGCTGTCC
CTGGAGGATGCCGAGGGAGGGGGAAAAGGTGTCAGCTCCGTGCAAAGCTGGGGGGCGCCCGAAGAACAGAATGATGC
TCCGGAACGTCTCAAGAGTCTGGGCGGCGACTGTGCCCCGGGCTGGCGCGCTCGGAGCTGTCCGTTCAGCACCACCGC
GCAGCACCAGGCTCAAGGCCCTCTGCAAGGCGCACCGGCTCGGTTCCCGCCCCCGCTCCACGGGCGLLCTGCGGLGTGG
GCTCCTGCCTCTCGTGGTGGGTGAGGGGCGCGCAGATCGGAAGAGGGGGGCTCCACGAGCGTCGGGGCCACGCAGCCA
CCTGTGAGCCTCTCGCGGATGTGGGCGGTGGTGTGTGGGGCCGGAGACTGAAGGAGGCGCACGGTGGACCCCGLCTGC
CCGGTGGCGGGGCACACACACAGGCACTCACATCTACATCCTCGCACCCGCGCGCACTCGCGCAGCCAGCCAACGGCEG
TCCACCGCGGTGATGCTTGCCAGCAGGTCGGGGAAGTTTCCCGCCGGCCTCTGCCGCGGGCTCCCGTGCACCCAGGTAA



GCGCTTTTAGAACGCGCAAGGCGAGCTCCGGGAAGGCGCAGCGCACGCGGCCGGGGAGCACGGCGCCAGAAGGGLGC
GGGGGTGGTGGTAGGAAGGGGGCTGGGAATGGAATCGGTCCTTGAAGGCTGGAGATCTGGGACGCTGAGTTGACCCTT
TTAGCCCTCGGCCCAGATTTACAGATTAGAGCGGTGAATTTCCTTGCCTCCTCCCAAATCTCCGCGCCCCCTTCTTGGCC
CAGCCCTGCCAGTGCGCATTCAGCTTGGGTCCCGCCTGTCTGCGGCGAGAGGGCGGGGGCGTCTCCTTGGTCTGCTCAC
AGGCAAGGTCAGCACACAGCCCCCTTGGGCTTTCAGAGCCGACAGGCGCCACTCCCTGGAGGAGGTGGAGGCCCGGGT
GTACTCGTGGAAACATACACCCTTGTCTTGCCTTGGGAAGGGAGTCAACTCCCATAGACCCATTCCTGCACCCCAGTGC
TGGACCTCACCTAGAGACCCTGCTGGAGAGGCCAGTCAGATGAGGGTGAAGAGAAAACAAGAGAAAGACTTGGGGTG
GGGAGTGCCGGCGCTCACATAGATGCTGTTCCCTCTGCTTTCAGGTGTAGCGCCCCCGCGCGGCGLCGGGLCGLCLCTGGGCA
TCTCCAGCATGACCCGCCAGAGCCTGTGGGATGTGTCCGATACCGACGTCGAGGATGGAGAGATCCGCATCAATGTGG
GTGGCTTCAAGAGACGGCTGCGTTCCCATACGCTGCTGCGCTTCCCTGAGACACGCCTGGGCCGTCTGCTCCTCTGCCA
CTCGCGAGAGGCCATTCTGGAACTCTGCGATGACTACGATGACGTTCAGCGTGAGTTCTACTTCGACCGTAACCCCGAG
CTCTTCCCCTATGTGTTGCATTTCTACCACACCGGCAAGCTTCACGTCATGGCTGAGCTGTGCGTCTTCTCCTTCAGCCA
GGAGATCGAGTACTGGGGTATCAATGAGTTCTTCATCGACTCTTGCTGCAGCTATAGCTATCACGGCCGCAAAGTGGAA
CCTGAGCAGGAGAAATGGGACGAGCAGAGTGACCAGGAAAGCACCACTTCCTCCTTCGATGAGATCTTGGCCTTCTAT
AATGATGCTTCCAAGTTCGATGGGCAACCCCTGGGCAACTTCCGCAGGCAGCTGTGGCTGGCGTTGGACAACCCAGGC
TACTCAGTCCTAAGCAGGGTCTTCAGTGTCCTTTCCATCTTGGTGGTGTTGGGCTCCATCATCACCATGTGCCTCAATAG
CCTGCCAGACTTCCAAATCCCTGATAGCCAGGGTAACCCCGGTGAAGACCCCAGGTTCGAAATTGTGGAGCACTTTGGC
ATTGCTTGGTTCACATTTGAGTTGGTGGCCAGGTTTGCTGTGGCCCCTGACTTTCTTAAGTTCTTCAAGAATGCTCTAAA
CCTTATTGATCTCATGTCCATTGTCCCATTTTACATAACTCTAGTGGTGAACCTGGTGGTGGAGAGTTCTCCTACCTTGG
CTAACTTGGGCAGGGTGGCTCAAGTCCTGAGGCTAATGAGGATCTTCCGAATTCTCAAGCTGGCCAGACACTCCACTGG
CCTCCGCTCCTTGGGAGCCACCCTGAAGTACAGCTACAAGGAAGTGGGGTTGCTCTTGCTCTACCTCTCAGTGGGGATT
TCCATCTTCTCTGTGGTGGCCTACACCATTGAAAAGGAGGAGAACGAAGGCCTGGCCACCATCCCTGCCTGCTGGTGGT
GGGCCACTGTCAGTATGACCACAGTTGGGTACGGAGATGTGGTCCCAGGGACAACAGCTGGGAAGTTGACTGCCTCTG
CCTGCATCTTGGCAGGCATCCTGGTGGTGGTCTTGCCCATCACTTTGATCTTCAATAAGTTCTCCCATTTCTATCGGCGC
CAAAAGCAACTTGAGAGTGCTATGCGCAGCTGTGACTTTGGAGATGGAATGAAAGAGGTCCCTTCGGTCAATTTAAGG
GACTACTATGCTCATAAAGTTAAGTCCCTCATGGCAAGTCTGACAAACATGAGTAAGAGTTCACCTAGTGAACTGAGTT
TAGATGATTCTCTACATTAGCTGGACCCCGACTTACATTGCTGATCTGCTGCTTGTGGTTCTAGCACAATCAGGGCAATT
TTAGGGCTGTGGCATAAGAAATCATCCCTGCCCTAGAGGGAGAGCTGCATGGGACATAAGCCCTAGATTGCTTTTGCAA
TGTTTAGAGAGGTTTCCTTTTTCTTTTGAGGATGGTGTGTCTAATAACATGCCTTTGCACCTCTCAGTGAAGTGACACTC
ACTGGTGTTTGCATCATGGCAAAAAAAAAAAATGTTCACCTTTCTGCCAGATGAGTATCTAGAATGCCAATTTCTCTGT
CCACTGTGTACAGTATTCTAATGCTCATATCCCAGCATTACCTGTGAGTGGAATTGTCTGTGCTCCTATTTCCGAGGCTG
CTGTATGGGTTCCAGTGACAACACATCTGTCTATGAGGTCAGCAAGGATATCGTGAGATTTGGATCACAACCATGTGAA
AATAATCTCAATTAGGTATCCCTTGCTTTCATTTACCTTTAATACCAAAACAGAGAGATCGCAAAGCTAAGCACACTTG
ACCAATGCAAATCTTCGAGTTGTCTTTCTACTTGGTCCTGTCCTTGTGATGTGCATGAATGCACCAGTCATTTTAAAGAA
AGATATGTATTGATGTATATCTCCTAAGTGTCAATGTAAAGAGAATGTTACTTAGTCGATATGTAGTAAAGACTGAATG
TTTTTCCTCCAAACAGTTAAATTTAGGGACAGCGACTTTAGCTAAACATGGACCAAACCCCAGGAGTTCATGTAAGCTA
AGCCCTTTTACTGATGGTCAGGCCTCTTTTCATTTATTTCTGGCTGAGATGCTCAATCCAGGCCATTTTGACCAAAGTTT
GCTCTGTCTTGGTATTAGCATGTTTTTCAAGCATCTCTTTTTTAAGATGTTTAGGAATAAGGCCGTGCTGTCTTTCTCCTC
CACTGGAAGAAGTTTGTGTTTTGTTGTCTTTGTGAGGTAAGCACTGTCAGGTTGCTGGCAAGGGCAATAGCTTAAATAT
TTTCTTGCCTGCTCTAAAAGCCCATAAAATGAATGTTCTTTTGTTTCTGAGCAGAGTTTCCTTTAGGTAGTTTTGCTTCTA
GGACACAGGATAGTGTATGTATAGTGTTTGATTGCCTTGAGTTCCTGCCTTGGCATGGAAACCTGGTAGTGCAGAGCAT
ATTCAAGATGCAGACATGCATGAAGGCAGGTGGCTTACCCAGGGTGGAAACACTGTAGCTTTTATTTCCATTGCAATTG
CAGTGGGGTTTGGGGGACAGGGGTAGAAGTCAAAAGAAAAGAGTTATAAAGCCAAAAACTACTTTATAAGATATAAA
TAACTGTGAGCTTCTTTAAAAGCTTAAAACTAGTAAAATAGAAAACAAAAACAACAAACAACCCTTTCAACCATTAAG
CTGTGTTGAAGGGTTACCTCTATTTCCTTTTCCAACACACTGTTCAGTTAACACAAAACATTATGAAGGGGCACCTGGG
CCCCCTTTAAGAAAATTCTTTCCCATCATTGTCTAAGTAATCTGATGGTTTTCCAGTGGCTTTCATTATTGTTGAGTCTTT
GGCAAGGCTATAGAATCCAGGGATCCAAATATGGAGATAAACAGGCTTTTAATCCAAAGTTTGGGCCTACTCTTAATTG
GTCCATTTTGTGTTTTAGTCAGTTAAGGACAATCCACACTTCACAGGGGTGTGGAATGGATCTTCTCAGAGGGCTCTGT
GTACTAGTGGTTGCCATGGTGACTACAGTGTGGGCGATTTGTTGGATGAATGCACTGACCATTTAATGCCCTTGAGCCT
CCAGTTCAGATCTTTCATCAGACTGGAGACTCATGAGGGGCAGAAGGTGGCAACCTCCTAGTGCCTACGTGCAGACAC
ATCTATGTCTATTATTCCAAAGCAGCAGGAATGTGAAGTTGACTTCAAGGAACCCCGCCTGTGAACCAGAAGACAGGA
GTTGGTTTTGGGAGTTTGCATATGGAACTCTTGTTGTTGGCTGGTATCTTCAGCACTAGAAGACCAAGGATGTATAAAA
CTGTTCCCAGTTGCACTGAAGGCAGGGGACAGCCTAACCTGTGAGGACTGTTTGGTTTGCTGAGGCTGATGGTATACCA
TAACTGGGCATGAATTGCATGGTCACTGACCATGAAGCTGATGGAAAGAAGAAAAGAGGAGATGCAGAGTAACTTAG
CCACTCTCCTAAGGATTTTTCTAAATGAACATGTTTAACACCAAAAAGGTGATACCTGCAAGGATATGAAAGCTGGAAA
ACTTGACTTTTCTTTTTTGGTGATGACTTGTTTTATCTGGTGCCTTTCATTGGGGGAATCCCAAAGTGCTTTAGAGACTGT
CTTTTTAACATTTCTTGTAGATATATGTATAATTGTAAAAGAATATTCCTTTGCCCACCAAGACTTTTAGTCGCTTCTGA
GCATGAAAAGGTCCCAGGAGCATTAAGTTCCCCCAAGCAGTAGTTTCATAGACCTTGAGGGAGGGCCATCCAGATGGC
TGGGCTCTGCAGTGATCTCCGTAGACCATAAAGAATGGTGTAAAGGCCCTGGGAACCTTTCCCTTATCACTGAACTACA



CGGAGGTATGAAGTTCACAAGTCCTGGCTCAGACACAAAGCCTCTGACTAGTCAAGTCAGATAATGTCTCCCATGGTAG
TTTCTCCTCCAGGAGAGAGCAGATTCATTTTCTGCCCTGTTCTTGGGAGTAAAGGCTACAAAGATGAAGTGGGCTCATA
GATGATCAAGGTAGCCTGTACAATCCTTTCTTGGGGAACACAGTAGATGCAGGCTCATTCATACCCAGATGGTAGCTAA
AGAGCAACTCCACTCTTGGCATTTGACCTGTTCAGTATTACTGGGTCAAATACATGGGCCAAGCTTTGTCATAGCATGC
GGGGTGGGCATTTGGAACTGACACACATCTATGGCACAGATACATTAGTCTGGGGCTGTGTTTCCCATCCAAGTTCTGC
ATTTCCCAGGTTGGCTGCTGAGGAGGGGCGTGTAGAATGCTGAGCCTATGCCTAGCTCATCAGGTAGTAATTGATGTTT
AATATTTGGGTTTGTTATTGCTACTTACTGTAGCTCTCAAAGCACTGAGCGACCTGTTAATTCCTGCTTTGTTTCAATGG
AAATGATTTGTTCTGCACTTTGGGATATCGGCGGTAGAGACCACAGGCAGTGTGGTCTCTACTTGAAAGCTTAACTGGT
ATTTCTTGTATGTTTTAACAGCATGACTTGTTCCAGGGTTGTAATTTTAAACATCGAGAATACTGTATTTGCGATGTCAG
TTTTAACACTCATTAACACACTACTGTGCCAGCGTCCTGGCGGCTCCTGCGCCATTACATCGCTGCTGTGCTTGAGTTTC
TTGTGCCTCGACTCCAGAATGAGGCACATGACTGACATACTCAGGATGCCAGCCTTGCAAATATGCAGATTAAACAGA
AGATAATTATTTCACTTCCCTAAGGTCCCTCAATTACACGTGGAGTGGCAGAGATAAGGACATTGGGAAGCAAGGGAT
TGGACTGCCCAAGAAAGGCTGAACTGGTGTTTTGCTTTGTTTTGTTTTGGTTTGTTTGTTTTTGTTTTGGGGGATTTTTTT
GTTTTGTTTTGTTTTTTGGTTGTTTATGGTGTGTGTGTGTGTGTGTGCATAGTTACACATGTGTAGAGGTTAGGGTTAATG
TTGGATATTTTCCTCAACTACTCTGCACCTTATATATTCAGGAGTGATCTCTCATTTGAACCCAGACCCTAGCGGTCTTG
CTAGTCTAGCTTGCCAGCTTGCTTTGGGAATCATTGCTTCTGCCTCCATGGGCTGCGATTATAGGTAGACGCTCATCCTG
CCTCCCATCCTGGGTTTGGGGATCTAAATGATGGTCTTCTCAGCCCCAAGGCTGAGCAGTGAGTGAGAAGGGAAATTTC
CTTCTTAGCAGGCAGCTGAGGAAGGAGCCTCTGCTGAGATCTGGAGCTACTGGGTTACGGAAGCGATGGTTACATTGTC
TTGGGACCCCAGGGGACTGGAGGTTCCTATAAGATTTTCTTGCTGCTCAGTGTCCCACATTGAGCCTCCATAGCCTGCTC
TGACCACCTTGTCCTGTCCCATAGGACCAATCCTTTTGCAACTCAAGTGGTTAGTGATAGCAGAGCAGGTATGGCGTGG
CATGTCCAGGCTGGTTGGCTGTGAACATTGTTAGAGGATCCCTGAACTTGGCTCCTTGCTCTCCCTCGCTCGTCCACTGC
TGCAGAGTGAGGAATTGGATGGAATAATTCATAAAGCCCTGCCCACTTGTTTACCTTGGTATGAAAGCAGAATTTCTGT
GTGACTCTCCATGTCCTCATCATAGCACGAGAGCTCCCCCAGCCCCTGATTGATTTTAAGGAAGGTAGAAGGACTGTTT
ACATACAAGGTCAGACAGGGTCCTGGAGAAAGGCTTGGGCCTACTGTCTGCTTTAAGTGCCTTGAGCTTTTAGATAAGC
AGCCATTGTTTCTCACACTTACTTATATGTAATCCAAATTTCTGCGATTAAAAAGTATTAGGCAGAGAGGGGGAAAAAA
TCACATGCATTCCATTTGTTTCCCCCGTCTTTGTTTTTTGACTTGTGAAGCCAGGCAGGTCCTTGTTCCCCGAAGTTCCTC
GGAGGCTTTCCAATGTACTATGCATGCTCCTTGCCTCACAGGCTTTGCTTATCTGAGGAACTGGCTAGCTGCTGGTGTCA
CCGAGAGAACATGACACCATGGACTGGGAATCCTCAGACTGAGGAGGAGGAGCTGGCAGAGCACCTGTGGGCAGAGA
GGAGGTGTGAGTGGGCAGAGGGTTGTCTGGAGAGAAGTGTGAACTGGAACTACAGCCATGTGTGTATAGAGGGCACAC
AGACATAGGACAAATGGCTGTGACCCCTGCCGATAACCAACATCCAAGAAGCAGCAGAAGAACTCTCCCCAGGCCCAG
GGATCTCAGCTCGCCCATTATCTACATCTCTCTCCTGTCTTCTGAGAAGTTGGAGACCAGCAGCCTCCAAGGGTTTTCCT
GTTCCCGTTCCCCATTTCCTCATTCTGTCTTCGTGGTTCACTGCTCGTCTTGCCTTTCATGGGAGAAATGCCCTTTCCTGA
CACCTGACCCAGGAAGCCTCTCTTGGTTCTCAAGCCCCTCCCAAATTATCTGACCCCACAGAAAAAGTCTTTCTACTTCC
CTTGTCCAACTCTTGGATGTTACATGCTGTTGGCTGGGGAGGTTCTCAGTCTCCCTTTCATCTTCCTTCAGAGTCAGAGT
CCTTCAGCTGAAGCTAGGATGCATGGCTCCCAGATCTCTAGCCTGACTGGGCCTCAAACCGAGGCCCCAGGCCACATTC
AGAAGTCATCATGCCTAATATGGATTTACTATGTATTCTCACACTTCCTCCCTTCAGTCTCCCTTCCTTCTGATCGCGGA
GCTGTAGTGCTTCTGGTCCAAAGAGGGGACTATCATCTAGGACTCTTCCTCACTTATTTATCTACTCAATCACCAAAAGA
ACCATATTTAATTCAGGGGCAGTAAACAGAAAGGGCATCATTCATAGTATATAAGTAGTATAAACTTCAGAGCCACTTC
ACATCATAATCATCCAGGGAGTTTTTAACAAAATAGACCTCTGCAACACTTCCATTCACAAAATCAACTCTTGAGATAG
GGCCAGGTATGTGCAGATAAAACTCTGCACATGCATGTGTGCGTGCGCATGTATGATGTAGGGAGGCAAATCCAGGAT
C

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

GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCLCCeeeceeceeeecrTerecece
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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