GENOTYPING BY PCR PROTOCOL
MUTANT MOUSE RESOURCE & RESEARCH CENTER: UC DAVIS

mmrrc@ucdavis.edu
530-754-MMRRC

Protocol Name: B6;129S5-1123atm1Lex/Mmucd MMRRC: 011725-UCD
Protocol:

Reagent/Constituent Volume (uL) I

Water 5.6

GoTag® G2 Colorless Master Mix,2X 7.5

Primer 1. (stock concentration is 20uM) 0.45

Primer 2. (stock concentration is 20uM) 0.45

DNA (example) extracted w/ “Qiagen DNeasy columns or other similar silica based kits” 1.0

TOTAL VOLUME
15

Comments on protocol:

e Protocol may work with other DNA extraction methods.
e Use Touch-Down cycling protocol-first 10 cycles anneal at 65°C decreasing in temperature by 1.0°C; next 30 cycles

anneal at 55°C.
e The mutant PCR is a general LacZ PCR. The wild type is specific for this strain.

Strategy:
Steps Temp (°C) | Time (m:ss) # of Cycles
1. Initiation/Melting HOT START? [] 94 2:00 1x
2. Denaturation 94 0:10
3. Annealing steps 2-3-4 cycle in sequence 65 ([ 1°C/cycle) 0:30 10x
4. Elongation 68 2:00
5. Denaturation 94 0:15
6. Annealing steps 5-6-7 cycle in sequence 55 0:30 25x
7. Elongation 68 2:00 (120sec/cycle)
Primers: Electrophoresis Protocol:
Name Nucleotide Sequence (5' - 3') Argarose: 1.5% V: 90
1. Primer 0769-1 TGCAGATCACAGAGCCAGC Estimated Running:Time: 90 min.
2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination | Band (bp) | Genotype
3. Primer 0769-3 CTTCCAACCCTCCAGATCC 2&3 250 mutant
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PCR protocol developed by MMRRC at University of California, Davis




NIH-0769 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 0769-3, 250 bp
Recommended Wt PCR: Primer 0769-1 and Primer 0769-3, 307 bp
Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0769-3 CTTCCAACCCTCCAGATCC
Primer 0769-1 TGCAGATCACAGAGCCAGC
Mutant PCR
Well Sample [ Genotype Mk 1 3 4 5 Mk

1 111 het =

2 119 het

3 ES DNA het

4 wt lysate wit

5 water no amp
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5’ external probe

pKOS-1 (Target vector)

Southern Strategies

=

lacZ/Neo

Probe 5" external [ | 3’ external
Enzyme Bgl Il EcoRl
Wildtype 9.5 kb 9.3 kb
Targeted 16.8 kb 5.9 kb
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Southern Data
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5’ external probe 3’ external probe

Bgl Il digests EcoRI digests
Wildtype: 9.5 kb Wildtype: 9.3 kb
Targeted: 16.8 kb

Targeted: 5.9 kb

* Clone achieving germline transmission
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RT-PCR WT Expression Analysis

mouse random primed cDNA with Primers: 1,2
1 2 3 4 5 6 7 & 9 101112 131415 16 17

06/08.2004

Note: Expected band size denoted by arrow adjacent to 100bp ladder/marker.

Mouse cDNA Tissues
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Brain

spinal Cord
Evye

Thyrmus

mpleen

Lung

Kidney

Liver

mleletal Muscle

10% Bone

110 Storach, Small Intestine & Colon
12) Heart

12} Adipose

14y (- Control

15y (+) Control- ES cell cDHA

14y (+) Control- Genomic/Lesxl DRA
17y 100 bp ladder/marker



LEXICON

Lexicon Genetics Incorporated
Molecular Genetics Project Materials

Catalog Number: NIH-0769 (LEXKO-1052)

Reference accession(s): _NM 031252

Standard KO or Conditional: Standard

Materials Submitted: X Target Vector: pKOS-1.TVneo

X KOS clone(s): pKOS-1

Southern Blot Genotyping Strategies:

5’ External * External
Name of Probe: 30-31 27-28
Restriction Enzyme for Genomic Digest: Bgl 11 EcoRI
Predicted Wild-type Band (kb): 9.5kb 9.3 kb
Predicted Mutant Band (kb): 16.8 kb 5.9kb
Probe Size: 270 bp 577 bp

Primer sequences:

Southern probes

0769-30
0769-31
0769-27
0769-28

5’ - CAATCCATACGGAGTCAATGG
5’ - AACCTTTTGAGAGCAAATGAGG
5" - GATGACCTAATGCCTGTACC

5’ - GAACCCAGGAGGCAATTGC




Genomic Sequence Deleted:
AGAGTTAGACTCAGAACCAAAGGAGGTGGATAGGGGGTCCACAGGCCTGGTGCAGATCACAGAGCCAGCCAGATCTG
AGAAGCAGGGAACAAGATGCTGGATTGCAGAGCAGTAATAATGCTATGGCTGTTGCCCTGGGTCACTCAGGGCCTGGC
TGTGCCTAGGAGTAGCAGTCCTGACTGGGCTCAGTGCCAGCAGCTCTCTCGGAATCTCTGCATGCTAGCCTGGAACGCA
CATGCACCAGCGGGACATATGGTAAGTGTCA

KOS clone sequence: (note: pkKOS-1 was used to generate the TV and that is the sequence included here)
GTCCCCAGCCTTTGAAATTTTGAGATAGGTTCTTGCTACATAGTACTGGCTGGCCTGGGCCTTATGCAATCTGCCTTGGT
TTCTCACCCATTGACATTACAGGCACGTGCACACCTTGAATCCCATTTCTTTTTAAAAAATTATTTATTTTTGAGACAGC
CCTGGCTGTCCTGGAACCCACTTTGCGGACCAGGCTGGCCTCAAACTCACAGAAATCCACCTGCCTCTGCCTTCCTAGT
GCTGGGATTAAAGGTGTAGACCACAATTTCCAGCCTTGGTCATGGATTGTTGTATTCTGTTTAACTCCTCATTCCAAACC
TAAGCCTTATAATCAAGTTCTGATATCTAACAGCTGGCCTACTAGTTTCTGAAGGAGGGGGATACAGCTCAGCTGTAAA
ACACCTGCCTTGCATGTGTAAGGTCCTGGTCTTAATACTCAAGCACTGGAAAAGCCAAAATTTTCCCATGCCTTCAGAT
ATGGACTAAAGGATCCCAGGGCCTGGGGGTAAGAGGATACTAAGGCTGGATCCCAGGGCCTCTTGTATTCCAGGCAAG
TTCTTATCACTGATTCACACCCCCACAATTTTGTTGTGTGCACTTCATTCTGCTGACAAGAGGTTGAATAAGTGCCCACC
TTCCAGCTTCCACCACCAAATACTTTTTTTTTTTAAGTGCAAAGCTAGGCACAACAACGCATGCCTCAGAGTCTAGCATT
GAGGATGTAAAGGCAGGGAGACCTCTGTTTTGGTGGTGGCAGTTGGTTTTTGAAACATGGTCTTACTATGGTAATCCAT
GCTGGCCTGGAACTTACCATCCTTCTGCCTCAGCCTCCAAGTCAAGGTTATAGGGTGTGAACAACCATGCCTGTTCTAT
GGTCTATGCTGCATTCAGTTCTGTTCCCTGTGCCGAGCACAGCAGTAGTCATGCCTGACTTACTGAACTGAATACATCG
GTGAAAAAGTTCATTTCTCCTAATGGAAAAACAATTCATACCCCCATGAAATCGTAAATAAGTAAACCAAGGTCTTACA
AAAACTATTTGGCCTCATAGCATATATTATTACACACTTGAAAATTAACACTGATAACTGCTAAGACTAACAATCAGAA
AGAGAAGACAAAATAACTCCAATAGGTATCCAAAAACATTCATTAAACATTCTGCAATTATAAACGAGGTGTGGTGCA
TTCCTGAAACACTAGCACTTTGAGGTTGAGATAAGGCTGCCCCTAGTTCAAAGCCACCCTAGGCTGCATAGTAAGTCCC
AGATCAGAAGGTGCTACATACTGAGATTGTTTCAAACCCCGACCCCATTCCCAATTCTAAATTGGGTAAAATATTAAAG
AGTATGGATGGCTATAAACTAAGGGATGGATATAGTTAATCAAAACATGGGCTGAGCTTGGTTGGTGATACCCCTATA
AACTCAGCACTCTGGAGATGATGTTAGGGTTGTAAATCTGAGGCCAGCCTGGGTTACACAGCAAAACCCTATCTTAAAA
CAAAACCAGGCACTCGGGAGGCAGAGGCAGGCAGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAAAGTGAGTTCCAG
GACAGCCAGGGCTACACAGAGAAACCCTATCTCGAAAAACAAAAAACAAACAAAAAACAAAACAAAACAAAACCAG
GATTTGACCTGTAGGAGTGAGTTCAGTGCTTGCCTGCTGTGCAAAAAGCCTCGGGGTTTATCTCAGCAACATACACTGA
ATATGGGTTTGGTGTCTATCTTCCCAGCGCTCAGGAGATAGAGGCAGGAGGATCAGACATTCAAGACGATCCTTGGCTA
TACATAAAGTTTAAGGCCAGATTGGGATAGAGAGACCCTGTCTTTAAAAACAATAAACAAACAACAACACAACAAAAA
CAATAAACAACAGTCAGATATGGTTACATACAAGGAAACTCAGCACTTTGGAGGCAAAAGCAGGAGGACTGCTGTGAG
TTCTAGATCAGCCTGGACTATAGAGAGAGATGTTGTCGCAAAAACACAGTAGTGATAGGAGAACTGACAGAGTGGAAT
GCCTTATGAAACTAAATATGTAGTTAATCTCTCCACTCCCTTGTTGGTTTGAAAGACCCAGCTAACTCTCATCAGTTCAA
CTCAGTTTTGACTACCTGCAAAGAGCTGTCCTTGGGCAAAGACCAGATAAAGATTTCTAATACACCCTTTCAGCCTTCA
GAAAGGGGTATAGTTCTTACCCCATGGCTCCCCACCCACAGCATCTCCTCATGTAAATCAAAGTGGGAGACAGACACA
GGCACTCCCACTTCAGCCACCACGCTGTGCAACTCAGAGTAGACACCTTCCATTATGTGCACTGACTCCTGGACAGGAA
GAGCCTCCAAGGCCACTCCCTCTGGGTCTAGCTCCACATTCTGTAGCAAACTTGGATTCAGGTGGGCATCCAGGACTGG
GTCCAGGGTAGAATGCATAGCTGGGGAAAATTCGGCCAGTCCAGGATCCAGACCCTCAAAGTTCATGACGATAGTGGC
CGCTGGTCAGACCGGAGTCACACCCTCCCTTGCCACGCTTCCTACAGACAAGTGACCCAGCCTTCAGGAGGACAGCAC
CAGTGAACCTAGAATGGACATTCTGGCCTGCAAGGGAAAGAGGCAGCGCAGTCAGGGATAGGCCTAGGTACTGGAAG
TATCTTCTATGTGGACAGGACAATCAGGTAGGCAGAGGGGATGAGACTGCCAGGCAAAGACGGAAGCATGCATGAAG
AGGACAAGGGCAACGCTGTACTGTGAGTGGCATGACAGTGTCCCTTACTCTGCACCTCTAAACTTCCTAAGTTCCCTGC
CAGCCCACCAAATGATCTAACTCTTGACTTCCCTTTCTCCTGAACCACAAGGTGAAGGGAGCGGGTTTGATAGGGGCTG
GAGTTCGGGGGAGAGCTCTGAAATGCTTGTTTCTTAGAATTGGACATGAGACAAAGGGGCTGGGCGGTGAAGGGGGCA
AGACAAGCCAGTTTCCCAGAATCCTTTACAGTGGTTACCCAGCATTCTCCAGGGGGTGGGTAACAAGAACGGCCAGTT
ACCCACAAACGGGGCGGGGGTAAGGGGGAAGTAATGGAAACGGATAGCTACCCAGAATTCTTTGAGCGAACCAGAGA
AACTGGTTACCCAGAATTCTCCCCCAGCGCAGGGGACGGGAGGGGAAGGATTAGGGCAAAGGTCAAGACGTGTTCCTG
GGATGCTTACGGGGAATGGGTCATTACCAAGATTTCTCCATGGCGGATATTTTGGAGCGCGTGGAATTCAAACGAGTAG
GGGGTAGAGAAAGCGCCGTCAGCTCCGCGGGAAATTCCAGTTTCCCTACTACTCCCCCGCCTCTAGCTCAACCTAACCC
AAGCAAGACGGACGGTGGATTGGCAGCCATCGCTTCCAATCAGCGGGGGCCACGGGCTCATCCCAGCCAATCAGAAAA
AGCCAGGTACAGGCAGCGCCTGAGAAGGAGAGTGACGTAGCCTCCGCCAAAACAAGGTTACGGAATGCCACCGGGGA
CAAACTGAATCAGGCGCGGATCTATTTGGTGTTACGAAAAGTAATCCCTTCGCTCTCAGGCTTTGTTAAGCAAAATTAA
CTTTAGACTTTGAAGCCAAGCTTTTACGCTCCCTGAATAAGAACTAGACTAAAGGGGCGCCAGAGGCTAAGCACTGGG
ACTCGCCCGGTGGGTATTCCCAGCGTGGCCTTCATCATTCCCGGCGTATAGACCTTCATCTTGCTGTGCCTGTGAGCCAT
TCCAATACCTCTGACCCTGTACCCCCGAAACTCACTGGCATTTCCTATGACTTCTAGATGTGGGGAAGAAAAAGGAAGC
GGGAGCCTGACTTCTAGTGTGGCCCAAGTGGCCACCTTTTCTCTATTTCTAGAGGCATCCATCTGAAATTCCCATCAATG
TTTGTGTCGTCCCCAGAGGTCCCCTAATTTTCCCAAGAAACAAGTCTCCTAGACTGTCAAAATTCCCCTAGACCGTGGA




GCTGGACATTGACCCCAAGAGAGAGATAAACAGTAAACTGAGTCAACTGAGCTGTAGCTATTCTGAGGGGTTCTTGAT
TAATCTCCAACTAAGAGATCCTACTGCCTCTCCCTCTCCTGTGAGAGTGTGTCACCGTGTCTAAAATATTTGGGGGTACT
GGCTGTGTACTAAACTGCTTTGGAATTGGTCCAGGCTGTGAGATGTCTTAGGTTGCCCAAACTCAGCTCTGTCATCTCTG
TTTTTAAAGGCCCTGTGCCACTAGTGGTCCATACCTACAATACCTGCATTATTAAAGCAGAGGCAGGAATCCCTTACAA
ATTCGAGGCCAGCCTAGGCTACATAGATAGTAAGGACCAGGCTTGCTATGGCTACATGGTGAATATCCCTTTCAACAGG
TGCCTGTGGAAGAAAGTTCTCACCAATAATAAACACCAATAATAAAACTTTTAAAGCATTTATTGGGCCAGGCATAGTG
GAGGTATATTTGTAATGGCAGTAATCCTGAGGCAGGAGGATTAGTGTTCAAGGTTAGCTTCTTCTATATAGCAAGTCCC
AGGCTAGTCAGGTTACATGAGACCCTGTTTCAAACAAACAAAAACCAGGCTAAGTGGGATGGCAATCCCACCACTCAG
GAGGCAGAATGGATTTCTGTGAATTTGAGGACAGCTTGGTCTACGTAGTGAATTCTAGGCCGACCAAGGTTAGACAGT
GAGACCCTGTCTCAAAACACCCCCCTCATCCAAATAAAAATGTATTTCTTTTCAAAAAGGTGAAAGAGGATTTCAAGAT
GGTACAGCAGGTAAGGATACTGCTACCAACTGTCAGGGTCTGAGTTCCATCCCTGAGACTCAATGTGGTTGTCTTCACA
TTCATACTGTGGCACACATACATAATAAATAAATTTAAGTGTCTATCTGTCTCTGTCTGTCCCTCTGTCTCTCTCTCTCTC
TCTCTCTCTCTCTGTGTGTGTGTGTGTGTGTGATTTTTCTCTCTCTCAATAAAGGCAAGCAAGTAGAACTTCAAGAAAGA
ACCCTGAGGCAGATGCATCGGGACTTCATCTATGGATGTTCTGCAGCCTAGCCTACCTGAAACTCTATCTAAAAAAAAA
AAAAAAAAACAAAATAAAATAGTAATGGGGTGGGCAAGGGGGACATAGGCACTTGGGTATTCCACACACCAAGAAAT
CCTACATCAAAATAGAGAACACCTAACTCAAAGGATCTCTGGCTTCGCTGGTCCTTAGATTTAAATTTTCATACAAGGA
CTTAGGTGCTAAGAGACCCAGACAGTCCCTACACAGAAATCTCCATATTAAAGACTCATAATTGAAAGAGACCTCACA
GACCACGGGAGTTAAGGAGCTTGAGATACTTGGAGTAAATCGGTTACTTTTTGGTTTGTTGAGCTGAATTCTCAGTAAG
GAGTCCAAACTAGACTTGAACTTGTAATCCTCCCTTCATATTAACCCCAGAACTGGGTATACAGAAGGGTGCCATCAGA
CCTCACTCAATAAACTACTTTATGAATCAAAATCTACTTCCACTTGAGTTTCCTCACAGTATCCAATATAATGACACAGT
AATTTTACATGGAGCGAAGCACACCTGTAACCCCAGCGCTTGGGAAGTGGAGGCAGGAAGATTAGGAGCTCAAGGTCA
TTCCGAAACCAGTCTGGGCAACAAGAAACTGTCTCAAAAACAAGGAACTAAACTGCAGAATATGGGTTGAGCCTGATA
CAGGTCTATAATCCTTGTTACTAAAGCTAAGTTAGAAGACTCAAAATACAGGGCTGGAGAAATGGCTCAGCGGCTAAG
AGCACTGACTACTCTTCCAGAGTTCCTGAGTTCAATTCCCAGCAACCACATGGTGGCTCACAACCATCTGTAACAGGAG
CTGATAACCTCTTCTGGTGTGTCTGAAGACAACTACAGTGTATCATATACATAAACAAGTATATCTTAAAAAAAAAAAA
AAAAAAAAAAAAAGCTGGGCATGGTGGTGCACGCCTTTAATCCCAGCACTGGGGAGTTCGAGGCCAGCCTGATCTACA
AAGTGAGTTCCAGGACAGCCAGGGCTATACAGAGAAACCCTGTCTTGAAAAACAAACAAACAAAGACTGACAATGTA
AAGATAAACTAGGTGCGGTAGTGCTTATGTTTTTATTCCTGGGGATTCAATGGCTGGTAGAACACTTGCCTAGCATGTG
TGGAATACAAAGCCAGGTTGGAAGACTAGCAACCCGTGGTCAATTTCTGGAACCTACACAAAGGTACAAAGAGAGGGC
TGTCTGGACAGAGCTGTCCTCTGATGTCCACAGGCATCCCGAGGCACACATGCACCTGCACACACATAATAATTTTAAA
CAATTTTTAAAAGTAGAATTTTGTGTTCGGCGCTACAGCTAGCCATTTCCCAGCTATGAGGTCTTTGTTAAACGACTTAT
CTTTGCACCTCAGTCTCCCCAGTAAATCCATGATATAATATGCACGACGTAGAATTTACTGAGACTTAGATTAATGCTC
GTAAAATGCTTAGATCAGTGAGAGTTAGATACGAATTAGCCATCATTATTAGCTATAGTCATTAACCACCTGGGGAAAC
TTCAATTGGATTTGGAGTCTGGGCATTCGTCTGGAAAGGCCTGTCTAGGAGTGTCTTCTGAATGTGATTTGCATAACGGT
TGAGCCCCCCCACCCCACGCTGACGTCAAGGGCTTCTTGAAGCTCTAGGTCAGCAGCAGCCTTGGAAGTGGTTCCAGCT
GCTAGCCACTTTGGAGTCGCCACACCAACCCCACTTCCTACTCAACTGCTAAAGCACCAGGAAGTAAAACAGCTGAGA
GCCTGTGCCTCCAACTCACTCTGTCAATCTCTTCCCACCTCATCTTCGTTTCCGTATCTTTCTTCTCACCTTTTATCTCCTA
CCTGTGAGGACTCTCAGGACTCTGAGCAGATGTAGCAAAAGAGAGACACTGCACAAAATAACGAGGACTCCCTTATGC
ATCCTCCTCCCAATTCCTTTATTCCATTTATATCTGTCCTAGGTAGACAAATCATTTCTCCCCCAAACCGAGCTAATTCTC
AGATGCTGGAAATGTTTCACTGGAAGGGAGGCAGAGTCATCACAGAATCCTAATAATAGTATTTAAACCAAAAGCTTC
ATTCGGGCAGTTTAAAATAGTCCCAAAGGGTATTTGCTTCAGCTGTACCTTACTAAAATTGGAAGGATACAGAGAAGAT
TAGCATGGCCCCTGTGCAAAGATGAAATGCAAATCCATAAAGAATTTTATAATTAAAAAAAAAAGAAAGTCTTCAGGC
AGAGGTGGTACACAGCTTTAATCCCAACACTCAGGAGGCAGAGGCAGGGGGATCTCTGAGTTGGAGACAGCATGGTCA
ACATCTTCATATCACCTCTAGTTCCTCCCTGTGTAATCTGTCTGATATTTTTTGAGGCATGAGTTCCAGGACAGCCAGGG
ATACACAGAGAAACCTCTGTCTCCAAAACCAAACAAGAGTCCTAAGTGAAAGGGGACCCCCATTGAGAACTTGTCTCT
CAGAGGAAAAGATAACTTTTGAGAGCCTGCCGTGTGGTCATCTATGGCCTCACTCTGACGTCCAGATGGTGCAGGGACC
CTACACTGGGGTTGGGGGAGTCCCAGCTTCAGACCACCCTCTCCTCCCACGTCCAACCCCACTCTCACAGCTGCTTCCCT
GGGTGTTACATCATGGAAGGTGATGAAATCAATCAGCCATCAGCGGGTTTTACCCGTGGATGCAACAGGCTGAAAGGC
CAGCACGGGTCATCATCGCTGTACTTTCAACCACCCAGAACTTCTGTCTATGCTTTCTAGCTATGGGGTGGGAGCAGGG
GGTGGACTGCCAGTCCCCGACTCCCTGAAAAATCATTACCTAAATCCCGCAGAACCGATGGCAACTGTAGGCTAAGCA
GGCTGAGAAATGAAGAGGTTCTTAGCCAGCATTCTCACCCGGGGAATGCCCTTACTTACTATTTCTTACTGCCCCTCTGA
GGCTTCTCAGATCACAGAAGGTGATCTAAGAAGGTGGCTTCTATCACCTTCAAAACCAGGGCCGCCTGGTGAAAAGAA
CATGGAAAGAAGGAAATGCCTTGGTCTTACATAGAAGGCATGACACGGGAACCAGACTTCGAATCTGAGGTCACCATG
GGATTTGGAGATGAATGAGTGCTGTTTTGGTTTTCCCTCAGGCAAGAGGAAGTGAGGAAATCGGACTGGGGTTGGGTA
AGAATAAAGCCTTGAGAAGCAAAAAAAAAAAAAAAAAAAAACAATATCAGGCAGATTACACAGGAAGGAACTGGAG
ATATTCATTTAAATGTCCATTACTTCCCTGCCCCTTCTGCAGTCTTCTGTGTTCCTGGAGAGCATGACACATGTGTCCCG
ACCTAGGCCTCTAGCCACAACAACCTCACCACTCATTTCCCCTGGAACTGAAGCGGCATACCTGGGCTCTCCAAAGAGG
GAGATGATGTAGGGAGGGGAATCCCACCTGCTCTGAGTCACCTGCTAGTGTGAAGGGCGGGCCTTACAGTGCAGGGAC
CTTAAAAAGAGACTGGGAGACAAAAGGAAGAAATCAGGAAGCCGCTTAGAAGTCGGACTACAGAGTTAGACTCAGAA



CCAAAGGAGGTGGATAGGGGGTCCACAGGCCTGGTGCAGATCACAGAGCCAGCCAGATCTGAGAAGCAGGGAACAAG
ATGCTGGATTGCAGAGCAGTAATAATGCTATGGCTGTTGCCCTGGGTCACTCAGGGCCTGGCTGTGCCTAGGAGTAGCA
GTCCTGACTGGGCTCAGTGCCAGCAGCTCTCTCGGAATCTCTGCATGCTAGCCTGGAACGCACATGCACCAGCGGGACA
TATGGTAAGTGTCAGCTCCTGGGACCGCGCAGAAAACCTTCCCAGTCCTCCAAGTGTGTAGGTTTAATGGAAGCTGTGG
CCCCGGGTGGATCTGGAGGGTTGGAAGCCATCGTGGAATGAGATAGGACAGAAGACTGGGGCTTCTGGAAGAGTTGTG
GGCCGGCGGTTGAGCGGAATGCAAAGCGGTCACCTCGCCTCACTGTTCCCACTCCCTCCATTACAGAATCTACTAAGAG
AAGAAGAGGATGAAGAGACTAAAAATAATGTGCCCCGTATCCAGTGTGAAGATGGTTGTGACCCACAAGGACTCAAG
GACAACAGCCAGGTACCACTAAGCCGATGTTGATGTGTCTAGGAGAGGGAGGTGAGAGGAAGCTGAGCGTCCATGGCC
ATTTAGCTTTGTCTGAGATGACGAGGAGCCATAGTTGGCTTGAAGCCAGCCTGAGCTGTGGGTGGTAAGTTTAAGGCCA
AAGCCTAAGGTAGTGAAATGCTGTCTAAAGAAAGAAAAAGGAAAAACAGAGGAAGGAAGAAAGGCAGGCAGGCACT
AGGAAAGAGGATCTATCTGTCTTGATTGTTTTCTTCTTTCCCAGTTCTGCTTGCAAAGGATCCGCCAAGGTCTGGCTTTT
TATAAGCACCTGCTTGACTCTGACATCTTCAAAGGGGAGCCTGCTCTACTCCCTGATAGCCCCATGGAGCAACTTCACA
CCTCCCTACTAGGACTCAGCCAACTCCTCCAGGTATGAACTAGGGA

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