Reaction Components Vol (ul)
10X Sigma Buffer 5
25mM MgCI2 3.5
10mM dNTPs 2
Primer 20 uM 1.5
Primer 20 uM 15
5 U/ul Tag polymerase 0.5
Water 31
Total mix volume 45
Tail lysate (1:20 dilution) 5
Total reaction volume 50

NIH-0739 Genotyping Strategies

Step Temp Time Note
1 94C 15"
2 65C 30" Decrease 1C/cycle
3 72C 40" Goto 1, 10 cycles
4 94C 15"
5 55C 30"
6 72C 40" Go to 4, 30 cycles

Primer Sequences (5’ to 3'):

Cre excision PCR: Primer 0739-lox5 and Primer 0739-3'cre, 426 bp

LoxP Mutant PCR: Primer 0739-lox5 and Primer 0739-lox3, mutant 415 bp, wt 325 bp

Primer 0739-lox5

CCCAAGAGAAGCCACCTAGC

Primer 0739-lox3

AGCCCAGTCCAGGATCAAG

Primer 0739-3'cre

TCAAATTTTACTGTCTACCAGTCCC

Well Sample [ Genotype
1 5 het
2 6 het
3 10 het
4 16 het
5 18 het
6 37 het
7 22 wit
8 23 het
9 es DNA het
10 water no amp
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Mutant PCR
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Southern Strategies:
Probe 5 external I | 3" external
Enzyme Spel Xbal
Wildtype 11.0kb 4.4 kb
Targeted 10.0 kb 3.3 kb




Southern Data

1C1
2C12
1B12
2E3
1E4 *
Lex
1C1
2C12
1B12
2E3
1E4 *
Lex

, - < WT

BEamew TR < Targeted

i e «WT
B N - <+ Targeted
5 external probe 3’ external probe
Spel digests Xbal digests
Wildtype 11.0 kb Wildtype 4.4 kb
Targeted 10.0 kb Targeted 3.3 kb

*Clone achieving germline transmission



RT-PCR Analvsis

monse random primed cDNA with Primers: 1,2
1 2 3 4 5 6 7 & 9 101112 131415 1617 18 19 20 21 22 23 24 25 26 27 36 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

12/14,°2002

Note: mouse ES cDIMNA used as positive (+) control. Expected band size denoted by arrow
adjacent to 100bp ladder/marker.

Mouse cDINA Tissues

1 Brain 19 Cvary 37 Ilammary Gland
2 Thyrmus Al (rall Bladder LT Placenta

3 spleen 21 Lymph node 30 0.5 day Embtyo
4 Lung 22 Cerehellum 40 12.5 day Embryo
3 Kidney 23 Esophagus 41 Fetal Brain

i Liver 24 Prostate 42 Fetal Lung

7 Testis 25 Tongue 43 Fetal Liver

8 Adrenal Gland 20 Thyroid 44 Fetal Kidney

g Pancreas A7 Bone Warrow 45 [ -y Control

10 malivatry Gland A5 mpinal Cord 46 [+ Control

11 mtomach 20 Trachea 47 100 bp ladderimarker
12 small Intestine 30 Aorta

13 Colon 31 Whole Blood

14 mkeeletal Wiscle 32 Eve

15 Heart 33 Pituitary gland

14 [Tteras 34 mlin

17 Adipose 35 IMazal Epithelium

18 Bladder 36 Whole Bone ([ femur)



LEXICON

Lexicon Genetics Incorporated
Molecular Genetics Project Materials

Catalog Number: NIH-0739 (LEXKO-331)
Reference accession(s): NM_010583
Standard KO or Conditional: conditional

Materials Submitted: x Target Vector pKOS-60TVpLFneo

KOS clone(s) not available

Southern Blot Genotyping Strategies:

5’ External 3’ External
Name of Probe: 73+ 74 67 + 68
Restriction Enzyme for Genomic Digest: Spel Xbal
Predicted Wild-type Band (kb): 11.0 44
Predicted Mutant Band (kb): 10.0 3.3
Probe Size: 597 bp 262 bp

Primer sequences:

Southern probes

0739-73 5" - CATTAGCTAACCTAGCCC
0739-74 5 - CCTGGCTCGTTCTTCACATC
0739-67 5’ - TCCCAACCCAGAAGCCAG

0739-68 5 - AGGCATGGGGTATGTGTGCT




Genomic Sequence Floxed:

TGATGATAAATACTGAGATGGACCTGACATGGGCTCCCCATGTCTGGGTACCCTGTTCATCGTAGACTCTTGTGTACTTA
CAGGTCGTGCATGACAACTATCTCCTGTATGTGTTTGCTCCAGACTGTGAGAGTCGGCAGCGCTGGGTGCTGACCCTTA
AAGAAGGTAATTAAACTCCTGGGATGAGTCACTGGGACCTTGATCCTGGACTGGGCTTGGGCTCCGTGAAGGAACACA
GGGGACTCCATGAGCAGCTGGTGTTCAAATTTTATCCATTTATTATTGGTCACTGTCTGTCATGGGCCCAGGAGCAGCA
ACAAGGGATTGACCAAATCCAGCTCACCACCTGTTCATTTACGGCTTCAAGATAAAAACAGTTTCTATATTTTTAAGAC
ATTTCAAAGGACTATATAAGCACCCACACGATATCCTTGATTTTGCCTCTTGGCCAGTCAAAACTAAAATATTTACTCA
AAACTAAAATATTTACTATCTGGCATTTTAAAAATGGTTTGCTTACTCTAGGAGAACAAGGAAGGTTAGAGTGGGAGCC
CCTCCCGTTAGATCACAGGGTGGCATCCGCCTCTTCCTTCTGTTCTCAAGCAAGTTCCTAACTGCAGTCTCCCTAGCTGT
TAAACAAGATAGGGAAGGGCACTCGGAATCTCTCTGCACAGCGCCAGTGATAAAATACCTAGAACTAGCAACCATAGC
CAGTGCCATGGAAGCATTAGCATGTTTGTTTGTTTCTGTGTGTGTTTGTTTGTTTGTTTTCTAGTCAGGGGTTTATGGAAC
TCAGTCCGGTCTCCAATTGTCTAAGTAGCCAAGGCTGACCTTGAACTCCTGATCTTCCTGCCTCCATTTCCTTAATGCTA
GACTTACAGGTGTGCACCACCATGCCCGGTTAGCTACTTCCTCAGCCTCAAATTCCTGACAGCATAATTAGCGCTCACT
CAGTGTTTAAGTCCGTGGGATGTGGAGACAGGCTGCTGTGGTGAAAATCTGGAAAGTGTTGGTTGTTAGTGTTTTACCT
GGATCTTCGTGTGCCTCCATTTCCTCGGCTATAAAAGTTACCTAAGCACAGCCTTAGGGCTGTTGTGAGGATCAAATGA
GCTAGGACATGTATGGTACCTTTAAAAGTTCTCACTTGAGAACAGTACCTGCTTACCTTTAGCCTGAAGCCCGCAGTGT
GTCAGGAGACCTGTCTCCAAGCAGCCATGAGAAGAAAGGAAGCAAGCCCCTCACTCTGCCTGGAGCCACAGCACTCTT
GTCTAGAAAATAAGGCTAAAGTGGTAACTTACACGTTTCTGGGGTCAAATCAGTCTAAAATGGGATAGGACCCAGCAA
GCACTACACCAACTACAAAGTGCCCTCAAGCCCGGTAGCCATGGCTCACAAATGGACACCAGGTCAAAGCCAATAAAG
AACCCCAGCTACACTCACTCTCCTGTATCTTACAGTTTGGTTTTGATATGAATTTCAAAACTGAAAGGAGCGTTAGAGA
TTGACTAATGTTAAGGGGTTTCTTGTTTTTTTGTCTTTTTTGTTTTTTTTTTCACTATCAGACTCCCATTTATTCCTAACAA
ATTTTACTGCAAAGCCATAAGCCTAGAAAGAACAGAAGCGAATTTAGAGGGCCTCGGGGCAGCTCAGTTGGGAGACTA
CTTAATTACCCTGCATGGAGCCCTGGGTTGAAACACCAGCACTATACAGACATGACATGGTGGTACCTACCTGGAATCC
TGGGACATAGGAGATAGAGAAGAGGATCTGAACTTTAAGTATGTCCTCAGTTTTAAGGACATGAAACCTTTTCTTAATT
GAAAATAAAAAGGCAAAGTTGCTGTCATTCAAAGTGAGAGAGATGGGAACGCCCACCTCCCCACTTTCTCCTTAACCC
CCACCCAAGGCTTCATTATAGAGCCCACTCACCTAGTAGATGGTATAACAGGGAAATATGGTGAAACTGAGGCTCAGA
CCAGGGCTCCCCATCCTATGGACACACAGACAACTGGAAGAAGATATGGAAAAGAATCTATATCCCCTGCTGCCGCCT
GAGTTAGCCCATGCTCCCCGAGTAAATAACCTACGGGGTTGTCTGACTGTTCCGATTAGGACTTGGGACAGGGGTCGCG
GTCCAGTCTCAGGGAGTGGGAAGATGGGTGATGCTTCATTAACCGGCCTAGAAATGGGTCCTCAGTTGCTACCAATTCT
TTCAGAAACGAGGAATAACAACAGCCTGGTATCCAAGTATCACCCTAATTTCTGGATGGATGGGCGGTGGAGGTGCTG
CTCCCAGCTGGAGAAGCCTGCTGTAGGCTGTGCTCCCTACGACCCATCCAAGAATGGTAAGACTTTGGGAAAGAGATA
AAGAGGAAACCATTGCAGCTTCCCATCCACAGGGCGTTAGAAATGGATGGCTAA

KOS clone sequence: (note: pKOS-60 was used to generate the TV and that is the sequence included here)

GATCTTCCAAATGTATGAAGGAGTTACACGGAGATCCTTATTAACCTACTGTGAGATGAACACCTGGCCTACCAAAATC
CACAGCCTAGCAGTGCAGCTCACTGCAGAGAGCCTCGAGGCCACTCATGATCACGTGGCAGCTCAGTAGCTGTAGCCT
TCTGCCCAGAAGTATGAGGAGATGACAGTGAAATCATGTAAGACATCACTGGCCTAGAAGAAGAGTAAAGTCCAAATC
CTGAAGTATACGTTTCTTTTCTTTTATTGATTGATAAGTGCTTTAATTTTTTTGAGGTATGACCTGGCTGTGTAGACCCCA
GCTGGCCTAGAATTCACTATGTAGGGAAGGCTGCTATCAGATTTTTAGTAATCCTCCTGCCTGTTTCTTAAATACTAGAA
TAACTGCAGTGCTAAGCTATGTATTTATTTTTTGCCATGTGGCTGAGACTGGCCTGGAACCCCCAGTGCTTCTCCTTCAG
CCTACAGAGTGCTATGATCGCAAGCGTGCACCACTATGTCTGGCTATGGAGTATGGTTTTTACACCACAGTGAAGTCAG
AAACTGAAAGTGAACTGGTCATTAGTGAGGCCTGTCTATGACCCCCATGAGAGAGTGGACAATGTTCATTGCTTTGTTT
ACTGGACTCAGAGTGGTGCCTTGTTCATCTCTGGCCTTCGACAAACATTTCCAGAATTGCCAAATAGATTAGCTTTAAAT
GTAATTGGGATTGTTTAAACTGAGTCCAGTGTGATGTCTTAGCCAAGCACCATAAGGGATCAACCACTGCACTAGGCAC
TGAGAATGTGCCATGGAACTCAGTAGTTTTCAGAGAGAGGTGGGTCATTAGCCAGAGCTGTTTGGATTCTGCCTTGAGC
CTTCTACCAGGCTCTCCAAGAAGGAGACAAACGATGTCAGCCACGAAGCGACATCAGCTCACCAGTGGTCAGGGACTG
CAATGGTTACAGGATGGACAGACCTCTGTGCACTTCTGTTCTGATGTACACACCATGGCTCCTGAGGACTTCAGTGATG
GGCCACATGGGGCCTCTTTTCTAGCTGTGGAAGCTGGAGTTTAACACAACTAGATTGCCAAAGCTACTGTGAGGCCAAT
ATGTAAATCAGAGGCTCTTTGTTTGTTTIGTTTGTTTGTTTGTTTGTTTTGTTTGTTTGTTTTTGTTITTTTTTTTATGTATCCA
GCAATTGTTCTAGGGAAAGATAAATACATCGAGGAGACGACTCCATCAGTAAAGTGCTTGTCATGTAGCCACAATGAC
CCAAGTTCCAATCCCCTGGCAACCATATAGAAAACACTGGCAGTGTGAGCCTATAATCCCAGCACTGGGGAGATGGTG
ACAGGAAGGGCTCATGGGCTAGCTAGTCAGGTCCTAGGTTCAGTAAGAGATTCTGCCTCAAAAACCTAAGGTTGAGAG
CAGTTGAGGAGCTCATCTCATTTCCACAAATACACACACACACACACACACACACACACATACAGACACACACATACA
CACATACACACACTCACACACATACACACACATGTGTGCACTCGCAAAATACACATATAAACAAACAAACTGTTCATC
TTGACTGCATCAGGATCATGAAAGGGGGCGGATAACGCATCCCCTATAAATATTTATTTCACATGTAATTTTCCATATT
ATTTTATTTGTAACTGTGAATATGCATGTTTCTCTATTTTAAAAAATATTATTTGCAAAGAAAATTGGGAAAGAAGTGCC
ACAAAGTTACCCTGCATTCAACAGGGTCTGCTTCTCACATCTTGATTGTTTTCATTTGTTCTGTGTCTCAGCTAGAAGAT




GAGGACTGGTTCCCAGGCAGAGGCTCAAAAAGAACTGAATACTGATTTCAGTTCTGGAGAAATTGTTGGTGCTACCATC
CCCAGTGCTAACCAAGTCTACTCTTGTGTCACAGTTCTCTTGCAATAGCCAGTCCTTCCTCAACCTCTTTTGAAAGTGCC
CTTTGTTAAATGTCCCTGTTACAAGCCAGGCAGTGTAGTGACACCCTCCTACCTTATGCTCCAGTCAACCCGAAGGGGA
AAGAATTGTCCTCATGAGCTATGAATAAAATGGTTCTTGGAGCCAGGCAGTGGTGGTGCATGCCTTTAACCCCAGTACT
TGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCAAAGCCAGCCTGGTCTATAGAGTGAGTTCCAGGACAGCCAGGGCTA
CACAGAGAAACCCTGTTTCCAAAAAAACAAAAACCAAAAAAACCCAAAAAACAAAACAAAACCAAACAAATAAAAA
GGTTCTTGGAAGTTAGATGAACCACCCAAGTTTGTGGAGCTAACAAGAGACAAGCAAAGCCTCTTGGACCCCGCCCTG
CCTCTGTTGTGCTGGTTTTACCCCTTCAGAAAGAATGCAATTGAATGACGTGTTTCACAGATGACTCCGTAGTTGACTAA
AATTCTGTTTTCGATGGCAACCATATTCTAGGCACCCAAGAAAGGCTCTGCCATCCAAAGGCATTTCCCAAACTCATTTT
CCCTAGAGAGGATAGTCCCATAAATAGAATCTGTCTCACTGGGTCAGGTGGCCCATCTCCTAAGGACAATGGCATTTGT
ACACAGGTAAACGTTGAACATCATTATCAAACAACATACCATCAGTCATTCAGAAAACACATCTAGTAAGCTCCAAAA
GGACACATGCCTGGGACCAGAACAGTTTTATGGGGAAGGGCCAAGTGGCTGGCCAAAGGTAGTTACAGAACAGGAGT
ATGGTACCGAGGTGTTACTGTAGAACTTTGAATAACCTAGGGGCATGGGAAAGCCAGATGTGGCCAAGACATCACGAA
CAGTATGTCTCACTATCCTGCCAAGCCTAAGCACAATTACTAATTAGCTCATAGAGATCACAGAGCAGGGAATGTTGTC
ATACACATGACTGCTCCCACCGAGTACATAGCTCAGCCCAGCCATGAGTTTTACACACATTGCTATGTCAATAGGACTA
TGGTGTGTGACACTAAGGCTAACTGAATAGAAAAAGCAGTCACCATCATGACCCTTTAAAGGCCCTTCTCCCAAGAGCT
TGCACGGAGTCCCTTTCAGACGAAGTCAGGAAGCAACTTTGGGATGTTTGTTTGGGAACACTGAGGCTGGCTTACAAAG
GGAAGGAAAATTTCTGAATAGTAAATTTCTGGAAACAATCAGCATTAGAGCATCCTCTCCTCTCTCACTTAAAGGGACT
TAATGTCTCAGTAGTAATTCTCTGGAAACAATTGACATGAAAACAGTGTCTCCTGTCTGACTTAAGTGGATGTAATATC
TCCTCACAGAAGAAGCGCACGTTGAAGGGCTCCATTGAACTCTCCAGAATCAAGTGTGTGGAGATTGTCAAGAGTGAC
ATTAGCATCCCGTGCCACTATAAATACCCTTTTCAGGTAAGCCCATCAGGACTACAGCCTGGACCATGGTTAGAATCCT
CAGCTCTTGTAAGGGAAGATGGACAAAGGGTGACTCTCCCCCATGTGGAGAGCTTAGACCAAGCCCACAGGCAGGCTT
TTGTGTTCTTCCAACCAGTGACATTCATTCATTCATTCCACAAAGGCATAGATTCTTGAAGAGGTTCTTGGTTTCCCGTG
GTGCTGGGAATTGAACCTGGGGCTTTCCACATGTTATGTAAGCCCTCTGCCACTTACTACAGCCCCAGCCTTGAAGAGG
TCCTAATTCCTGTCTCTTGCCTGGGGTTTCTGAAATTTCACAATCTGAAAAACATCTGGAGATGGTTGCTTCTGCCACCT
GCAGAAAGCGAATGTTTAAATATAAATGACGATGAGGGTTAAGTGGTATTAAATAAGCAATAGTTTTCAAAGGGTCAG
CAAAATGGTTTATCAGGCAGAAGTACTTGTGTGCAGGTCTGGTGACCTGAGTTGCATCCTTTGATCTCAGAAAGAGGGT
GGAAAGAACTCTGAGAATTGTCTTCTGACTTCTACATTCAAGCCATGATGCACTCTCATGATATGTGTATGTGTGCGCTT
GCATGCACACACACTCAAAAACACACACAGTGATAGGGGGAGAAGGAAAGAAAGAAGGGCTGACTGATTCTAAAATC
CAGCTTGCCAGTTACTACTTTGGCTACATTGTAAATGTTGAGTGGCCACCTGCTACTAGAGAGCCGTGCTATCAGGGCT
CACAGATCTTTCTCCATTGACTGGTAAATGTACCTTTTAGTCTCTTTATCTTGTTCACTACCCTTTGTAGTTCTCTCCTCTC
AGACACCTCTCTTATTTGCCCACCAGAAGGCAGATATTCCTTAGCTATTTTGTTTCCAGTGCTGGGAATTGAATCTAGGG
TCCTGAGCATTCACTAGGCAGGTAGGTGTTCAAGCTCTGAGCTTCATTTCCCTCCCAGATGGTCCATTTTAAATGAGACA
CAGAAAAGAGCTTTAAAAAAAATAAAAACTAAAAATGTAGCCCCAGTGAGTTGGTCAACCCCACCCCCATCTCTCTCG
CTCCTGTCTCTTCTTCCCTCCCCCCTCCTTTTTTTTTTCTTCTTCTTTTTCATATCACCAGGCTGGCTTGGAACTTGGAATC
CTTCTGCCTCAGCTCCCAAGTCTAGGATTACAGATGCCCCACCACACTCAGCCTGAGGTGGAAGTTGCAAAGACGAAA
GTAAAAGAAACAACAGAAATTGCCAGTAATTAAATGTGCCAATCACAAATGCCTGAGGAGGATGTCTGGTACTAATAG
CATTTCAAAGACCCATGGCTTGGTTAATAGTTTCCTGCTTTAGACTCTCGCTTGAATTCTACAGGATGCTACCAGTGAGG
AAAGGTGGGCTAAAGCACAGGCTTTACTAAGAAATTTTAAGAGAATCTTCAGTCAATTTCTGTCATCTAATAACCTACT
CTTCCATACACTGGGAAGGTTTCTCTAATGACTGAAAAATTAAGATCAGATAGGAACATGGTATCTAGTCAAGAAACC
AACTTTTCTTTCTCCTGTTTATACCCCCTGGTGGCATGACACCCAAGAGAAGCCACCTAGCCTGTGGAAGGTCACCCCC
ATGACACAGCACCCAGGCATTTTGATGAAAACCACACTGGTTCCCAAGTCACCCAGATTAAATGATGATAAATACTGA
GATGGACCTGACATGGGCTCCCCATGTCTGGGTACCCTGTTCATCGTAGACTCTTGTGTACTTACAGGTCGTGCATGAC
AACTATCTCCTGTATGTGTTTGCTCCAGACTGTGAGAGTCGGCAGCGCTGGGTGCTGACCCTTAAAGAAGGTAATTAAA
CTCCTGGGATGAGTCACTGGGACCTTGATCCTGGACTGGGCTTGGGCTCCGTGAAGGAACACAGGGGACTCCATGAGC
AGCTGGTGTTCAAATTTTATCCATTTATTATTGGTCACTGTCTGTCATGGGCCCAGGAGCAGCAACAAGGGATTGACCA
AATCCAGCTCACCACCTGTTCATTTACGGCTTCAAGATAAAAACAGTTTCTATATTTTTAAGACATTTCAAAGGACTATA
TAAGCACCCACACGATATCCTTGATTTTGCCTCTTGGCCAGTCAAAACTAAAATATTTACTCAAAACTAAAATATTTACT
ATCTGGCATTTTAAAAATGGTTTGCTTACTCTAGGAGAACAAGGAAGGTTAGAGTGGGAGCCCCTCCCGTTAGATCACA
GGGTGGCATCCGCCTCTTCCTTCTGTTCTCAAGCAAGTTCCTAACTGCAGTCTCCCTAGCTGTTAAACAAGATAGGGAA
GGGCACTCGGAATCTCTCTGCACAGCGCCAGTGATAAAATACCTAGAACTAGCAACCATAGCCAGTGCCATGGAAGCA
TTAGCATGTTTGTTTGTTTCTGTGTGTGTTTGTTTGTTTGTTTTCTAGTCAGGGGTTTATGGAACTCAGTCCGGTCTCCAA
TTGTCTAAGTAGCCAAGGCTGACCTTGAACTCCTGATCTTCCTGCCTCCATTTCCTTAATGCTAGACTTACAGGTGTGCA
CCACCATGCCCGGTTAGCTACTTCCTCAGCCTCAAATTCCTGACAGCATAATTAGCGCTCACTCAGTGTTTAAGTCCGTG
GGATGTGGAGACAGGCTGCTGTGGTGAAAATCTGGAAAGTGTTGGTTGTTAGTGTTTTACCTGGATCTTCGTGTGCCTC
CATTTCCTCGGCTATAAAAGTTACCTAAGCACAGCCTTAGGGCTGTTGTGAGGATCAAATGAGCTAGGACATGTATGGT
ACCTTTAAAAGTTCTCACTTGAGAACAGTACCTGCTTACCTTTAGCCTGAAGCCCGCAGTGTGTCAGGAGACCTGTCTC
CAAGCAGCCATGAGAAGAAAGGAAGCAAGCCCCTCACTCTGCCTGGAGCCACAGCACTCTTGTCTAGAAAATAAGGCT
AAAGTGGTAACTTACACGTTTCTGGGGTCAAATCAGTCTAAAATGGGATAGGACCCAGCAAGCACTACACCAACTACA




AAGTGCCCTCAAGCCCGGTAGCCATGGCTCACAAATGGACACCAGGTCAAAGCCAATAAAGAACCCCAGCTACACTCA
CTCTCCTGTATCTTACAGTTTGGTTTTGATATGAATTTCAAAACTGAAAGGAGCGTTAGAGATTGACTAATGTTAAGGG
GTTTCTTGTTTTTTTGTCTTTTTTGTTTTTTTTTTCACTATCAGACTCCCATTTATTCCTAACAAATTTTACTGCAAAGCCA
TAAGCCTAGAAAGAACAGAAGCGAATTTAGAGGGCCTCGGGGCAGCTCAGTTGGGAGACTACTTAATTACCCTGCATG
GAGCCCTGGGTTGAAACACCAGCACTATACAGACATGACATGGTGGTACCTACCTGGAATCCTGGGACATAGGAGATA
GAGAAGAGGATCTGAACTTTAAGTATGTCCTCAGTTTTAAGGACATGAAACCTTTTCTTAATTGAAAATAAAAAGGCAA
AGTTGCTGTCATTCAAAGTGAGAGAGATGGGAACGCCCACCTCCCCACTTTCTCCTTAACCCCCACCCAAGGCTTCATT
ATAGAGCCCACTCACCTAGTAGATGGTATAACAGGGAAATATGGTGAAACTGAGGCTCAGACCAGGGCTCCCCATCCT
ATGGACACACAGACAACTGGAAGAAGATATGGAAAAGAATCTATATCCCCTGCTGCCGCCTGAGTTAGCCCATGCTCC
CCGAGTAAATAACCTACGGGGTTGTCTGACTGTTCCGATTAGGACTTGGGACAGGGGTCGCGGTCCAGTCTCAGGGAGT
GGGAAGATGGGTGATGCTTCATTAACCGGCCTAGAAATGGGTCCTCAGTTGCTACCAATTCTTTCAGAAACGAGGAATA
ACAACAGCCTGGTATCCAAGTATCACCCTAATTTCTGGATGGATGGGCGGTGGAGGTGCTGCTCCCAGCTGGAGAAGC
CTGCTGTAGGCTGTGCTCCCTACGACCCATCCAAGAATGGTAAGACTTTGGGAAAGAGATAAAGAGGAAACCATTGCA
GCTTCCCATCCACAGGGCGTTAGAAATGGATGGCTAAATTCTCTGTTTCCAGAATTCTCATTGGGGCACCTTTATCTACC
ACCACCCCTTTCATGCTTTTCCATGTCAAAACTGATACACTCAAAGTGTGGTCATTGGTCAACCACCAATACTATCTAGG
AGCTACTTATAGATATAATATATATGGCCCTGCCTAGTCTACTAGATCAGAATATTCTTTTTAACAAGATCCTTGGGGGA
CTGGTAGACAGTAAAATTTGAGAAGTACTTCAGTAGCCTGTTGGAGAATTTGAACAGTCTTGGAGTTTTTTCTTTTTGTA
GCTGTCCTGGAATTCACTCTGTAGACCCAGCTGGCCTAGAACTCACAGAGATCTGCCTGCCTCTGCCTCCCGAGTGTTG
GAATTAAAATATGTGCCACCACTGCCCAGGTTGTCTTCTTAGATCTTTAAGTATAGAGATAGCCAAGTACACAGTATTA
ATTTCTTTTAGTGACGTCACACCATGCATATGTCTAATTATATAATTCAACTCAAAGGCTTAAGGGAGAGAGAAAAAAC
TTCTCCTTAATTTTAACTCTGGCTTCTTCCTTCCTGACCTTCAGGCTTGCCTTTGACCTACATAGGCTCAGAGAAAATGA
ATCCATAAAAGAAATGCAAAGTAGAAACAAAAAAAAAAGTTTGTTTTTGGTTTTTCCATCAAAAGCTCAGCCCTGGGG
TTTAGACTGTGTCTTGATTTTTATCTAATACCATGGCAACTTGGAGACCTCCACCTCCCACCAACTGTAGCTCTACTCAA
ATGTACTTCACAGCATCGTTCTTTGCGTCTTCATAGCTGTCTCAGGTGAGATGGACAACCTTGTGCAGTTCAAGGTCACA
TGATTAATTGCTGTACTTGCGTTTTTCTCATCTCTCAGCCTCTCCTACCACTGATACTATTTCTCACCCTGTGGTTTTTACT
GCCCTAACACGAGGCGGATATAACACATAGTTGGGTTTTCCATGGCTTCCTGAGTCACAGACTCCCCACGCCACTTTTA
AAACCACGGCTTTTCACCTTGCACTAGGGAAAGAAAGAGCCAAGGCCATCAATCTGCCGACCTGCGTGAATAATATTG
AGCACTGTAGAGGTCAGTGCCTACTCCTTGGCGCTGTCGATCCTGCTGGCTGTATCCGCGCAGAAAGAACAGAAGGTTT
GGTTGTGTGACTCTCCTTACAGGGTTGGCAGGATGCCTGGCTCCTGAGAGGAAGCCTCCCAGAGCCAGAGCTGGCCTCT
GATTCCTTCCAAGGATACTTCTTTGGACCCTTGGAGAAGTCACCTGGTGACATGGGGCCCTAATGCCCTCAGTGCTAAA
GTGGTATGAGAGAGGTCTCAGAACCCTAAGGTGATGTAATCCCTGCATTCTAGTCTGCTTCTATTTTGCGTTTATCACCA
TATTGCTTGCAGTGTTCCACAGCAGCGTTCACAGGCTTTCCCTCGCCCTGAGATATGTGGCGGAGGTGTTGCAAGTGGT
TGCAACTCACTATGACTACCTTCAGGAAGGGCTGGTCTTTGTAAGCTCCTCCACGCTGTCCCCAGTAGCTGAACAAAAT
GGCCATGCTTGTGAGGTGCAGCCACTTAGCTGATAACTTTGCTTTTCACACAGCAACCCACTGCCATCTCTTCTGACTTA
GTTAAATAGAACAACTCCCCATAGTTTTAGCAAGATGGCAAGCAATTTTGAGACGCGTACTTCACTGTGCACACAGAAC
ATCATATTCCTGGGATAAAGTCTCATAAGATCCCTAGTGTTGGATACATCAATAGTCTATGAGCATAAGGCTTTGAAAT
TTAAAAAAAGAAAGAAAAAAGAAAAGTCCTAGCCACATCCTTTTCTCGTTACTTTATGTGTTCCTTAACTTCTCTGAGT
GCTTTCATCATCAGCAGACAGAATAATGGGCCACTGCTTTGAGTGAGTGTTGGAAAACTCATTAGATTGGTGGAAAGCT
CTTAGCTCATTGCCAGCTCTTAACAAGCTCTCATTGAATGGTAACCGAGTCCAGTAGCTTTTATTTGTGATGAAGGCATC
CGAGTCTGAAATCTAGCAGCAACTGAGAAACAGCAGAATGGTTGAGGGGAAATGACCTGACAACACACATTTCTGCCA
TCATAGCCAGTCCTGACTACACAGAGGGAGAATGGGAGCAGAAAGAGTAAGATCACCATGGAAAGAGAAAGTGACTA
GTCCCAGATAACCAGGCAGAGAAGGGGTTCATTCTGGTCATGCTAGGGTTAATCCAGTTTCCTAGTGCAGGTCCCATGC
TAAATAGAAACCAGATGGGACCCCCTCCCACTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTTTGCTGGTG
ATTAAACCTGCAGTTCTTGGATACAAAAGATC

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

GGCCATAGCGGCCGGCCATAACTTCGTATAGCATACATTATACGAAGTTATGGCGCGGAGTCGACGATCAAGCTTTCG
AAGATCTACGTGGCGCGCCCTCGAGCTTTCGGAAGTTCCTATTCGGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTCTC
GAGATCCGATATCGAATTCCCGCGCCCCCAGCTGGTTCTTTCCGCCTCAGAAGCCATAGAGCCCACCGCATCCCCAGCA
TGCCTGCTATTGTCTTCCCAATCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAG
ACAATGCGATGCAATTTCCTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGG
GGAGGGGCAAACAACAGATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCC
CTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGG
AAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGATCCGCCA
CACCCAGCCGGCCACAGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCAT
GGGTCACGACGAGATCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGAT
GCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGG
TGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTCTCGGCA
GGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACA




ACGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCCTGCAGTTCATTC
AGGGCACCGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGA
GCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCCAAGGCGGCCGGAGAACCTGCGTGCAATCCATC
TTGTTCAATGGCCGATCCCATTATGACCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGAC
GTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCCTCCGGAGGACCTTCGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAG
CCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCCAAGCTGCTATTGGCCGCTGCCCCA
AAGGCCTACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCAC
GTCCTGCACGACGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAGGGGCC
ACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCAGAGGCCACTTGTGTAGCGCCA
AGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGGGCGLGGG
AATTCGATATCGAATTCGAGCTCGGTACCCGGGGATCGAAGTTCCTATTCGGAAGTTCCTATTCTCTAGAAAGTATAGGA
ACTTCTCGACCTGCAGGCATGCAAGCTGATCCGGCGCGTATAACTTCGTATAGCATACATTATACGAAGTTATCCTCA
GGCCAGCGAGGCC
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