Protocol Name:

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

mmrrc@ucdavis.edu

530-754-MMRRC

B6;129S5-Omdtm1Lex/Mmucd

MMRRC: 011749-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

Comm

ents on protocol:

Protocol may work with other DNA extraction methods.
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.

Strategy:
Steps Temp (°C) Time (m:ss) # of Cycles
1. Initiation/Melting HOT START? [] 94 5:00 1X
2. Denaturation 94 0:15
3. Annealing steps 2-3-4 cycle in sequence 65 (}1°C/cycle) 0:30 10x
4. Elongation 72 0:40
5. Denaturation 94 0:15
6. Annealing steps 5-6-7 cycle in sequence 55 0:30 30X
7. Elongation 72 0:40
Primers: Electrophoresis Protocol:
Name Nucleotide Sequence (5' - 3") Argarose: 1.5% V: 90
1. 0994-lower TCCCCCATTGTCTCATGTCC Estimated Running:Time: 90 min.
2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination | Band (bp) Genotype
3. 0994-16 GATGCCCTGGAACTTACTATGC 1&2 286 mutant
4. 0994-17 GTACTCCCTCGGCCACTATCTGC 3&4 218 wildtype

PCR protocol developed by MMRRC at University of California, Davis
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PCR protocol developed by MMRRC at University of California, Davis
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NIH-0994 Genotyping Strategies

Reaction Components Vol (ul) Step Temp Time Note

5x Phusion buffer 8 1 98C 25"

25mM MgCI2 3.2 2 65C 15" Decrease 1C/cycle
10mM dNTPs 1 3 72C 15" Goto 1, 6 cycles
Primer 20 uM 1 4 98C 25"

Primer 20 uM 1 5 60C 15"

Phusion Enzyme 0.1 6 72C 15" Go to 4, 30 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 0994-lower, 286 bp

Recommended Wt PCR: Primer 0994-16 and Primer 0994-17, 218 bp

Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0994-lower TCCCCCATTGTCTCATGTCC
Primer 0994-16 GATGCCCTGGAACTTACTATGC
Primer 0994-17 GTACTCCCTCGGCCACTATCTGC
Mutant PCR
Well Sample [ Genotype Mk 1 2 3 4 5 6 7 MK
1 65 wit 1
2 66 het
3 77 het
4 101 het
5 ES DNA het
6 wt lysate wit
7 water no amp




Targeting Strategy

Acc65l Acc65l
ATG TA|G
|
1 ’;‘ 3 4 1 kb
| H | Il | | | i L/
5’ external probe 3’ internal probe
pKOS-36 (Target Vector)
3 4
G X
LacZ/Neo
Acc65! Acc65l
Southern Strategies
Probe 5 external [ | 3’ internal
Enzyme Acc65l Acc65l
Wildtype 13.9 kb 13.9kb
Targeted 5.8 kb 5.3 kb




Southern Data

1F3*
1F8
2C4

©
<
—

3’ internal probe

5" external probe

Acc65l digests Acc65l digests
Wildtype: 13.9 kb Wildtype: 13.9 kb
Targeted: 5.8 kb Targeted: 5.3 kb

* Clone achieving germline transmission




RT-PCR WT Expression Analysis

mouse random primed cDNA with Primers: 1,2
1 2 2 4 5 6 7 & 9 1011 12 131415 16 17

08/26/2004
Note: Expected band size denoted by arrow adjacent to 100bp ladder/marker

Mouse cDNA Tissues

17 Brain

21 Spinal Cord

2y Eye

4y Thymus

o) wpleen

&1 Lung

71 Kidney

81 Liver

%y Skeletal Muscle

1% Bone

11} Stormach, 3mall Intestine & Colon
12y Heart

12) Adipose

14y (- Control

15) (+) Control- ES cell cDNA

14y (+) Control- Genomic/Texl DA
17y 100bpladder/marker



LEXICON

Lexicon Genetics Incorporated
Molecular Genetics Project Materials

Catalog Number: NIH-0994 (LEXKO-1055)

Reference accession(s): NM_012050

Standard KO or Conditional: Standard KO

Materials Submitted: X Target Vector pKOS-36TVneo
X KOS clone(s) pKOS-36

Southern Blot Genotyping Strategies:

5’ External 3’ Internal
Name of Probe: 13+14 7+8
Restriction Enzyme for Genomic Digest: Acc65l Acc65l
Predicted Wild-type Band (kb): 13.9 13.9
Predicted Mutant Band (kb): 5.8 5.3
Probe Size: 182 bp 364 bp

Primer sequences:

Southern probes

0994-7 5’ - CAGAAGGGAATGCTTTGACTTT
0994-8 S —TTTTTATTCTCTTTATTGGCATAC
0994-13 5" - CCCAAAGCAGACTCTACTAAGA

0994-14 5" - AAGTAACACCATGACCTAGGAA




Genomic Sequence Deleted:

AGAAAATGGGCTTTTTAAGTCCAATATATGTCCTTTTCTTCTGTTTTGGAGTTAGAGTATACTGCCAATATGAAGCTTAC
CGATGGGATGACGATTATGACCAAGAGCCAAATGAGGATTATGATCCAGAATTCCAATTTCATCAAAATATTGAATAT
GGAGTTCCCTTTTATAATAATATTTTAGGTTGTGCTAAGGAATGCTTCTGTCCAACTAACTTTCCAACATCAATGTACTG
TGACAATCGTAAACTCAAGACTATCCCAATTATTCCAATGCACATTCAGCAACTCAACCTTCAGTTCAATGACATTGAG
GCTGTGACTGCAAATTCATTCATCAATGCAACTCATCTTAAAGAAATTAACCTTAGCCACAACAAAATTAAATCTCAAA
AGATTGATTATGGTGTATTCGCTAAACTTTCAAATCTACAACAACTTCATCTAGAGCACAATAACCTAGAAGAATTTCC
ATTTCCACTTCCAAAATCTTTGGAAAGACTCCTTCTTGGTTATAATGAAATCTCCATACTTCCAACAAATGCCATGGACG
GGCTGGTGAATGTGACTATGCTTGACCTCTGCTATAATCATCTTTCTGATTCGATGTTAAAAGAAAAGACCCTTTCCAAA
ATGGAAAAATTAATGCAGCTCAACCTATGTAATAACAGATTAGAATCAATGCCCCTTGGATTGCCTTCATCACTTATGT
ATCTATCTTTAGAAAATAATTCAATTTCATCTATACCAGACAATTATTTTGACAAACTTCCAAAACTTCATGCTCTAAGA
ATATCACACAACAAACTGGAAGACATTCCATATGACATCTTTAATCTTTCCAATCTTATAGAACTCAACGTTGGACACA
ATAAATTGAAGCAAGCATTCTACATTCCAAGGAATTTGGAACATCTATACCTACAAAATAATGAAATAGAAAGTATGC
AAATTTTTTGCATTTAAAAAAAAAAGAACAAGAGTGGTATTTAGGGAGGTGGGTGAGGGTGGGGTTGAGCCAGGATGT
CTCTATGTCGCTCTCGAATGTCGCTCTCGATGCCCTGGAACTTACTATGCAGACCAGGCTTGTCCTCAAACTAATAGATA
TATCCATCTGCCTCTGCCTCCCTAATGCACCAACATGTCTGATGAAAGAATGGTATTTTGACTCTTTATAAAGAATGAAT
TGTTAATAATCTATGCTTTACATAGTGATGAAAAGGGTTGCTTTGAGGTTGGCTAAGGAGATGGCAGATAGTGGCCGAG
GGAGTACCATTACTTTTATAGTCTTTTCTATTCAACTTGACCACCTTGTCTATTATTAGCAAGAAGGACTAGAGAGCATC
TGAAGACATATGATCTGGTTAGTAGTAATGTATTTTTTCCTTTTAAAATAAGATTGCTTTTACTAGGAAGCACTTATTTT
TTTTGTTATTTTATTTTTTATTAGGTATTTTCCTCATTTACATTTTCAATGCTATCCCAAAAGTCCCCCATACCCACCCCA
ATCCCCTACCCACCCACTCCCCCTTTTTGGCCTTGGCGTTCCCCTGTACTGGGGCATATAAAGTTTGCAAGTCCAATGGG
CCTCTCTTTGCAGTGATGGCCGACTAGGCCATCTTTTGATACATATGCAGCTAAAGACAAGAGCTCCCGGGTACTGGTT
AGTTCATATTGTTGTTCCACCTATAGGGTTGCAGTTCCCTATAGCTCCTTGGGTAATTTCTCTAGCTCCTCCATTAGGGG
CCGTGTGACCCATCCAATAGCTGACTGTGATCATCCACTTCTGTGTTTGCTAGGCCCCCGCATAGTCTCACAAGAGACA
GTTATAACTGGGGTCCTTTCAGTGACATCTTGCTAGTGTATGCAATGGTGTCAGCATTTGGAAGCTGATTTATGGGATG
GATCCCTGCATATGGCAGTCACTAGATGGTCCATCCTTTCGTCACAGCTCCAAATTTTGTCTCTGTAACTCCTTCTATGG
GTGTTTTGTTCCCATTTCTACGAAAGGGTAAAGTGTCCACACTTTGGTCTTCGTTCTTCTTGAATTTCATACGTTTGGCAA
GTTGTATCTTATATCTTGGGTATCCTAAGTTTCTGGGCTATTATCCACTTATCAGTGAGTACATATTGTGCGAGTTCCTTT
GTGATTGGGTTACTTCACTCAGGATGATACCCTCCAGGTCCATCCATTTGCCTAGGAATTTCATAAATTCATTTTTTTTA
ATAGCTGAGTAGTATTCCATTGTGTAAATGTACCACATTTTCTGTATCCATTCCTCTGTTGAGGGGCATCTGGGTTCTTT
CCAGCTTCTGGCTATTATAAACAAGGCTGCTATGAACATAGTGGAGCATGTGTTCTTCTTACCGGTTGGGACATCTTCTG
GATATATGCCCAGGAGAGGTATTGCGGGATCCTCCAGTAGTACTTATATATTACTTATACAATCAGTAAAGCCAATGTG
CTCATTTTTTTTTTAATTTTGGTGATATGAAATACAAGTTTCACTTCATTTTAATAACAAAACCCAACCTGAAATTATAA
CCACAATATGCAGAATAAACTTTTGACTTGTATTTTTCAGGCATCAATGTGACAATGATATGTCCTTCTCCTGATCCAGT
ACACCATCACCATTTAACATACCTTCGTGTGGACCAAAATAAGCTGAAAGAACCAATAAGTTCATACATCTTCTTCTGC
TTCCCTCGTATACACAGTATTTATTATGGTGAGCAGAGGAGTACTAACGGTGAAACAATTCAACTGAAGACCCAAGTTT
TCAGGAGCTACCAAGAGGAGGAAGAGGAAGACGACCATGACAGTCAGGACAACACTCTTGAGGGTCAAGAAGTATCA
GATGAGCACTATAATTCTCATTACTATGAGATGCAAGAGTGGCAAGATACTATATAGGTACACATTTATGCCTCCATAA
AGCCTTACTAATTACAAATGTAAACATGTAACTGCTCATAATAATATATCTACAAGTATGTGTTAGTATAAAGATCAGA
ACTGCATTTAAGATGTTGGTGAAAATGGCTTTACTTCATAAGCTTAGAGCTTACTAAAAATGATGCAAATCTTAAGAAA
TATAAAATAGAATGGTAAGTGGGAATAAAAAAAACTAAGCTCAAATGGCTTTGTATATTCTTTAAACTTAGAAATATTA
TCATGCAAAAACTTGTAAGGGCCAGCAAGATGGTTCAGCAGATAAAGCATTTACTACCGAGCCTGACGACTTTGAGTA
GAGAGACTCAATTCCCGCAGGTTGTCAACTTTTCCTCTGCCACGTGTGCTAGTGTGCATGTTCCTGACAATGACGATGAT
AAA

KOS clone seguence: (note: pKOS-36 was used to generate the TV and that is the sequence included here)

GATCCCTGGAACTCAGGAACTACTAGTGGGTGGAGGCACTACTGAAGATACGGTCAGAGTGTGGGTTGTTCAAAATTC
AGAATATGACCATTAGTAATTAGCAGGCCCGGGACATGAGTGTATAGAAAGAACTGAGACAATAACATGGGAAAAAA
GAACAAATGGAGATCTGTCAGAGAAATGATGAACTATTTTCTCAGTTATACCAATGGTGAAAAAGAGGAGTAGCATTC
TAGAAGAATAAAATGTAAATTATTTCATTAACACAAAGGGACGCTAGGAAATTTGTTTTCTCATAAAAACCCTAATGAG
AAGAGTAGAGAAAAAAAGGTCGGGGGGGGGGGCGCTTAAAAATTTCTTTTTTTATTTTTTATTTTCTAAATTTATTTTTT
ACACTCCATGTTTTATTTCCCCCCTTCATTCACCCTCCTATTGTTCCACATCCCACACCTCCTCCCAACCCCACCCTGTCT
CCATGTGGATGCCCACAGCCCCCACCCCACCTGACCTCTAAACTCTCTGGGGCCTTCAGTCTCTTGAGGGTTAAGTGCA
TCATCTCTGAATGAACATAAACCTGGAAGACCTCTACTGTATGTGTGTTGGGGGCCTCATATCAGCTGGTGTCAACTGG
ACAGCAGCTTTCAATTTGCTAAGAACTTTTACATGAATATCTCATGCCATCCTAACTCAGAAGGCTGAAGCAGTAAAGA
CTGCCTGAATTTTAGGAGGTGGAGACCATCCTAGTAGCACAGTGAGACCCTGTCTCAAAAACAAAACAAAACAAACAA




ACAAACAACAACAAAGGGAGAGTTTATCTTCTAGGTGAGATAAACAGAAAGACTAAGACAAGACACAAGATAAGTAT
GTAAGATAAAGAAGGCAAATATGGAGCTGGGGACACAGCCCAGACAGCAAGAGGACCTGAGCTCTGAGTGGGTTCCA
TACTAAAAACGAAACAAAACCAAGTGTGGAGACCACATTTGTAATCCTAGTGCTTGGGAGGCAGAGATGGGCAGTCCC
GTGGGTTCACTGGCTAGCTGGCCAGTCTACACAGTGAGAGATCTTATTTAGAAAAATTAAAAGGTGCCTAATGAATGA
ATGAGGTTGTCTTCTAGATTTCACATGTACATGTGCTAGCACACACACGAGGCAAGGTATAATTTAACTATAATTTCAT
ATTACTAACAAATTTCACATTATTCTTCTGAGGAGGTTTTTTTTTTTGTTTTTTTTTTATAAAGGTTTATTTATTTATTATA
TGTAATACACTGTAGCTGTCTTCAGACACTCCAGAAGAGGGAGTCAGATCTCGTTACGGATGGTTGTGAGCCACCATGT
GGTTGCTGGGATTTGAACTCCTGACCTTCGGAAGAGCAGTCGGGTGCTCTTACACACTGAGCCATTCTTCACCAGCCCG
AGGTTTGTTTTTTTTTTITTITTITTITGTTTITTITTITTITITTITTAATTGAAAGTAGTACTACTGGTCTCCAACTCATAAGCTCAAA
TGATCTGACCCCTAAGCAAGTGGGACTATTGGCATGAGCATATGTCTAGCAACTACAATTTGTATTTTCTTAATAAAGC
AAGAGGCAGAATTGTTAAATGGAAGAAATGAAATTTAAGTCTTCACACTATGTTTTTACAACATACTCTACCCTTCTTC
AAGTTTCATCAGAAATTGCTGTTAATTATCTACAAAGCCTCCGGAGTCCTTATAATCCGACTCAATACAACATCCTTCAG
TTACACTGCACTGTATGTCTCTCATCCTTCATTAGATTTCAAACTCCTAGGAGACAAGGATAGTGGCACTTTAACATCTA
TAATCCAAAGCCAGGCATGGTGATGCTCCCTGTAGTCTCAGTACCTGGGAAGAGGATGAGCTTGAGTTTAAGGCCAAC
CTCACCTAAATAAATAGCAAGCTTGAGGCCAACCAGGGATCTATGAGAAGGAGAAATGGAAGGAAGAAAAAGAGGAG
GAATGGGGGGGGGTAAGAAAAAGGGGAGGGAGAAGAGAAGGGAGGGAGAGAGCGCAGAAAAAAGTGAACAGAAGG
AGTCAGGGAGAGAACATGAAAATATTAATCCAAGAGAAATTGAAACTTTCCAGAAATATTTCCAAGAGGAAAATGTGA
AGATATACATAGCCTTAGACAGGAAATAGGAAGAAAAAAATGACAGTGTTTTCTAAATAAGTTACCAAACAAAAAAG
AATGTTCTTTTAATGAACAAGGATAGTGTTTCAGTAACAGAAGTAGTAAGGGACAGATTTTGGTTTACTAAAAGTTTAA
TAGGCAAAGTTCTTTAAGTGTTCACATAGGTAACAAACACCACTAATCGAGAAAAGGCTGGCAAGAATGCCCAGCATT
TACAGTGGAGGAAATACTAGAGTGTGGTTGAATGATGTCACACTAGAAACATAAGCATGTCTAGAAAACAAGACAACT
GGGATTTTTTTTTATCTTTAATCTGTTTTTACAGTCCAGTTGTTATCCCCCCAACCCCCTTTCTACCCTCTGACTGTTCCAG
AAAATCATGGCTGTATAGCATTGTGTTTCACATATGTAATTTTAGCACTTGGGAGGCAGAGGCAGAAATTCCTGTAATT
TAAGGACAGGTTGGTTTTCATAGTAAATTCTAGCCAGTAAGAGATACTGAGGGAATCTGGTCTATAAAAAATAAAAGT
AAACAAATAAAAGACAGTGATTACTTAGTAAAAAGTCCAGAAAGCACTCTTCAGATTTTTTTTTTTITTTTTTTAAGACAG
GGTTTCTCTATGTAGCCCTGGCTGTCCTGGAACTCAGTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATTCGCCTGTCT
CTGCCTCCCCAAGTGCTGGGATTAAAGGCGTGCGCCACCACGCCCGGCCTGATTTCTGTTTAATGTGACATATTATTCTA
AATTTCACAGGTACTTAAACATTCAGTTTTCATTGGAGCTTTGCCCATGCTTCCTGAATATTCTGCTATATATAGGCATC
AACCTAATACATTTTATATGTGTCAATTTATATGAGAATTATTCTGAGTATTAATCAATTTTCTCTTTGCAATAGGACAA
GAAAAGAAAATGGGCTTTTTAAGTCCAATATATGTCCTTTTCTTCTGTTTTGGAGTTAGAGTATACTGCCAATATGAAGC
TTACCGATGGGATGACGATTATGACCAAGAGCCAAATGAGGATTATGATCCAGAATTCCAATTTCATCAAAATATTGAA
TATGGAGTTCCCTTTTATAATAATATTTTAGGTTGTGCTAAGGAATGCTTCTGTCCAACTAACTTTCCAACATCAATGTA
CTGTGACAATCGTAAACTCAAGACTATCCCAATTATTCCAATGCACATTCAGCAACTCAACCTTCAGTTCAATGACATT
GAGGCTGTGACTGCAAATTCATTCATCAATGCAACTCATCTTAAAGAAATTAACCTTAGCCACAACAAAATTAAATCTC
AAAAGATTGATTATGGTGTATTCGCTAAACTTTCAAATCTACAACAACTTCATCTAGAGCACAATAACCTAGAAGAATT
TCCATTTCCACTTCCAAAATCTTTGGAAAGACTCCTTCTTGGTTATAATGAAATCTCCATACTTCCAACAAATGCCATGG
ACGGGCTGGTGAATGTGACTATGCTTGACCTCTGCTATAATCATCTTTCTGATTCGATGTTAAAAGAAAAGACCCTTTCC
AAAATGGAAAAATTAATGCAGCTCAACCTATGTAATAACAGATTAGAATCAATGCCCCTTGGATTGCCTTCATCACTTA
TGTATCTATCTTTAGAAAATAATTCAATTTCATCTATACCAGACAATTATTTTGACAAACTTCCAAAACTTCATGCTCTA
AGAATATCACACAACAAACTGGAAGACATTCCATATGACATCTTTAATCTTTCCAATCTTATAGAACTCAACGTTGGAC
ACAATAAATTGAAGCAAGCATTCTACATTCCAAGGAATTTGGAACATCTATACCTACAAAATAATGAAATAGAAAGTA
TGCAAATTTTTTGCATTTAAAAAAAAAAGAACAAGAGTGGTATTTAGGGAGGTGGGTGAGGGTGGGGTTGAGCCAGGA
TGTCTCTATGTCGCTCTCGAATGTCGCTCTCGATGCCCTGGAACTTACTATGCAGACCAGGCTTGTCCTCAAACTAATAG
ATATATCCATCTGCCTCTGCCTCCCTAATGCACCAACATGTCTGATGAAAGAATGGTATTTTGACTCTTTATAAAGAATG
AATTGTTAATAATCTATGCTTTACATAGTGATGAAAAGGGTTGCTTTGAGGTTGGCTAAGGAGATGGCAGATAGTGGCC
GAGGGAGTACCATTACTTTTATAGTCTTTTCTATTCAACTTGACCACCTTGTCTATTATTAGCAAGAAGGACTAGAGAGC
ATCTGAAGACATATGATCTGGTTAGTAGTAATGTATTTTTTCCTTTTAAAATAAGATTGCTTTTACTAGGAAGCACTTAT
TTTTTTTGTTATTTTATTTTTTATTAGGTATTTTCCTCATTTACATTTTCAATGCTATCCCAAAAGTCCCCCATACCCACCC
CAATCCCCTACCCACCCACTCCCCCTTTTTGGCCTTGGCGTTCCCCTGTACTGGGGCATATAAAGTTTGCAAGTCCAATG
GGCCTCTCTTTGCAGTGATGGCCGACTAGGCCATCTTTTGATACATATGCAGCTAAAGACAAGAGCTCCCGGGTACTGG
TTAGTTCATATTGTTGTTCCACCTATAGGGTTGCAGTTCCCTATAGCTCCTTGGGTAATTTCTCTAGCTCCTCCATTAGGG
GCCGTGTGACCCATCCAATAGCTGACTGTGATCATCCACTTCTGTGTTTGCTAGGCCCCCGCATAGTCTCACAAGAGAC
AGTTATAACTGGGGTCCTTTCAGTGACATCTTGCTAGTGTATGCAATGGTGTCAGCATTTGGAAGCTGATTTATGGGAT
GGATCCCTGCATATGGCAGTCACTAGATGGTCCATCCTTTCGTCACAGCTCCAAATTTTGTCTCTGTAACTCCTTCTATG
GGTGTTTTGTTCCCATTTCTACGAAAGGGTAAAGTGTCCACACTTTGGTCTTCGTTCTTCTTGAATTTCATACGTTTGGCA
AGTTGTATCTTATATCTTGGGTATCCTAAGTTTCTGGGCTATTATCCACTTATCAGTGAGTACATATTGTGCGAGTTCCTT
TGTGATTGGGTTACTTCACTCAGGATGATACCCTCCAGGTCCATCCATTTGCCTAGGAATTTCATAAATTCATTTTTTTTA
ATAGCTGAGTAGTATTCCATTGTGTAAATGTACCACATTTTCTGTATCCATTCCTCTGTTGAGGGGCATCTGGGTTCTTT
CCAGCTTCTGGCTATTATAAACAAGGCTGCTATGAACATAGTGGAGCATGTGTTCTTCTTACCGGTTGGGACATCTTCTG




GATATATGCCCAGGAGAGGTATTGCGGGATCCTCCAGTAGTACTTATATATTACTTATACAATCAGTAAAGCCAATGTG
CTCATTTTTTTTTTAATTTTGGTGATATGAAATACAAGTTTCACTTCATTTTAATAACAAAACCCAACCTGAAATTATAA
CCACAATATGCAGAATAAACTTTTGACTTGTATTTTTCAGGCATCAATGTGACAATGATATGTCCTTCTCCTGATCCAGT
ACACCATCACCATTTAACATACCTTCGTGTGGACCAAAATAAGCTGAAAGAACCAATAAGTTCATACATCTTCTTCTGC
TTCCCTCGTATACACAGTATTTATTATGGTGAGCAGAGGAGTACTAACGGTGAAACAATTCAACTGAAGACCCAAGTTT
TCAGGAGCTACCAAGAGGAGGAAGAGGAAGACGACCATGACAGTCAGGACAACACTCTTGAGGGTCAAGAAGTATCA
GATGAGCACTATAATTCTCATTACTATGAGATGCAAGAGTGGCAAGATACTATATAGGTACACATTTATGCCTCCATAA
AGCCTTACTAATTACAAATGTAAACATGTAACTGCTCATAATAATATATCTACAAGTATGTGTTAGTATAAAGATCAGA
ACTGCATTTAAGATGTTGGTGAAAATGGCTTTACTTCATAAGCTTAGAGCTTACTAAAAATGATGCAAATCTTAAGAAA
TATAAAATAGAATGGTAAGTGGGAATAAAAAAAACTAAGCTCAAATGGCTTTGTATATTCTTTAAACTTAGAAATATTA
TCATGCAAAAACTTGTAAGGGCCAGCAAGATGGTTCAGCAGATAAAGCATTTACTACCGAGCCTGACGACTTTGAGTA
GAGAGACTCAATTCCCGCAGGTTGTCAACTTTTCCTCTGCCACGTGTGCTAGTGTGCATGTTCCTGACAATGACGATGAT
AAATTACATAAAATCCTCTTGAGTATGTCATCACTTCCAATACTTTTCCTAGGGATGATCAAGTTAAGTAACACTGCTGG
TGAAGACACAGCTGTCCTCTCCACCTGAAGGGGACATGAGACAATGGGGGAATGTTGACTTAACAGTAGTCTTTCACTC
AAGAAAGATGATTTTTAGTGGCTTTCACATTGTATTTTTATTCTCCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCCTCTCC
TCTCCTCTCCTCTCCTCTCCTCTCTCCTTTCCTCTCCTCTCTTTTCCCCACCCCGCCTCCTCTCTCCTCTGTCCCCTCTCCTA
CTCTCTCTCCTCCCCTTCTCTCTGAGACAGGGTTTCTCTGTGTAGTCCTAGCTTTTCTGGAACTTGCTCTGTAGACCTGGC
TGACCTAAATACCTCCCTGTACCTCTGCTTCCTGAGTGATGAGACTAAAAGTGCATGCTACATTTGTATTTCTAATAAGA
TATGCGGCACTGGTTCAGCACTCAGAAGGGAATGCTTTGACTTTCTGAGTTACCATCCTAAGATCTAAGGCAAAAATTT
CAGGAACATAAGTGCTTTTCTCTCAGAGGACCAGATGAAACAAATTATCTGAGACATGAGATACAGCTAGGAGTAGAG
CCTTAGACAGGTCACGCCTGTCAGGCCTCAGGCCACTCTTTGCTAGTGACTGTGAGAATGTAACATTCACGTTCTTCAGT
TCACTTTTAAAGTATTTTAAGTAAGCTTTAAGGTAAATATTCTAACTGTTGTGATGAATTCTTTTATTTAGCAGGCATCA
ATGCTTCACAGAACTCCCATTAAAAAGGAACAAATATAATTCTGGGTATGCCAATAAAGAGAATAAAAAAAAAAACAC
ATGATAAAAGTTCAGTCAAGGCACAATAAACACATGTGTAAACTATAATTTGGAAGTATCTAATCAAACTTGTGAGTGC
TGAGAAGCCTCTATTGCTTTTTCTAGTTTGAGCAGGTTGTTAGCATTAGCAGAAGAAAACACTGACCTGCCCACAAGTG
CAAAGTTGACAATGCATAATGGATATAAACAAAACTCCACCCATTCATTTGAAAATCCACATCAAGTTATTTAGGGACG
GTGTAACAGTGAGAGATAATGAATCACAATGAATGACTGTGCCAAAAAAAAAAAAAAAAAAAAAAAGAAAAAAAAA
GTGAAGCTTAAGAGTCAACTACTAGCAACATGAGCTAGGCATCCCTGTGATGTAAGACTTAAGGTCCAGTTGATTCTTA
TGAAATATTTCAAAATAGGATTATAAATGCAATTATTCTTTAACAATAGAAATGTGATACTGTGTCAAAAAATGAGCAA
GATCAAACTATCTTTCTTTTTTTTAATTTTTAATATTTTTTATTAGGTATTTTCCTCATTTACAATTCCAATGCTATCCCAA
AAGTGCCCAATACCCTCCCCCCACTCACTCCCACTTTTTGGCCCTGGCATTCCCCTCTACCGGGGCATATAAACTTTGCA
TGTCCAATGGGCCTCTCTTTCCAGTGATGGCCCACTAGGCCATCTTTTGATACATATTCAGCTAGAGTCAAGAGCTCCGG
GGTACTGGTTGGTTCATAATGTTGTTCCACTTATAGGGTTGCAGATCCCTTTAGCTCCTTGGGTACTTTCTCTAGCTCCTC
CATTGGGGGCCCTGTGATCCATCCAATAGCTGACTGTGAGCATCCATTTTGTGTTTGCGAGGCCCTGGCATAGTCTCAC
AAGAGACAGCTATATCAGGGTCCTTTCAGCAAAAACTTGCCAGTGTATGTATACAATGGTGTCAGCGTTTGGAAGCTGC
TTATGGGATGGATCCCCGGATATGGCAGTCTCTAGATGGTCCATCCTTTTCTCTCAGCTCCAAACTGTGTCTCTGTAACT
TCTTCCATCGGTGTTTTGTTCTCAATTCTAAGAAGGTGCAAAGTGTCCACACTTCAGTCTTCATTCTTCTTGAGTTTCATG
TGTTTAGCAAATGGTATCTTATATCTTGGGTATTCTAAGTTTCTGGGCTAATATCCACTTATCAGTGAGTACAAATCATT
TGAGTTCTTTTGTGATTGGGTTACCTCACTCAGGATGATGCCCTCCAGGTCCACCCATTTGCCTAGGAATTTCATAAATT
CATTCTTTTTAATAGCTGAGTAATACTCCACTGTGTATATGTAGCACATTTTTTTTGTATCTATTCCTCTGTTGAGGGGCA
TCTGGGTACTTTCCAGCTTCTGGCTATTATAATTAAGGCTGCTATGGACATAGTGGAGCAAGTGTCTTTCTTACTAGTTG
AAACATCTTCTGGATATATGCCCAGGAGAGGTAGTGTGGGATCCTCCAGCAGTATTATGTCCAATTTTCTGAGGAACCG
CCAGACTGATTTCCAGAGTGGTTGTACAAGCTTGCAATCCCACCAAAAATGGAGGAGTGTTCCTCTTTCTCTACATCCTC
CCAGCATCTGCTGTCAACTGAATTTTTGATCTTAGCAATTCTGACTGGTGTGAGATGGAATCTCAGGGTTGTTTTGATTT
GCATTTCCCTGATGATTAAGGATGCTGAACATTTTCTCAGGTGCTTCTCAGCCATTCGGTATTCCTCAGGTGAGAATTCT
TTGTTTAGCTCTGAGCCCCATTTTTTAATGGGGTTATTTGATTTTCTGGAGTCCACCTTCTTGAGTTCTTTATATATATTG
GATATTAGTCCCCTATCTGATTTAGGATAGGTAAAGATCCTTTCCCAAACTGTTGGTGACCTTTTTTGTCTTATTGACGG
TGTCTTTTGCCTTACAGAAACTTTGCAGTTTTATGAGGTCCCATTTGTCAATTCTCTATATTACAGCACAAGCCATTGCT
GTTCTACTCAGGAATTTTTCCCCTGTGCCCATATCTTCGAGGCTTTTCGCCACTTTCTCCTTTATAAGTTTCAGTGGCTCT
GGTTTTATGTGGAGCTCCTTGATCCACTTACATTTAACCTTAGTAACAAGGAGATAGGAATGGATCAATTCACATTCTTC
TACATGATAACCACCAGTTGTGCCAGCACCATTTGCTGAAAATGCTGTCTTTTTTCCACTGGATGGTTTAGGCTCCCTTG
TCGAAGATCAAGTGACCATAGGTGTGTGGGTTCATTTCTGGGTCTTCAATTCTATTCCATTGGTCTACTTGTCTGTTGCT
ATACCAATACCATGCAGTTTTTATCACAATTGCTCTGTAGTAAAGCTTTAGGTCAGGCATGGTGATTCCACCAGAGGTT
CTTTTATCCTTGAGAAGAGTTTTTGCTATCCTAGGTTTTTTGCTATTCCAGATGAATTTGCAGATTGCTCTTTCTAATTCG
TTGAAGAGTTGAGTTGGAATTTTGATGGGGATTGCATTGAATCTGTAGATTGCTTTTGGCAAGATAGCCATTTTTACAAT
GTTGATCCTGCCAATCCATGAGCATGGGAGATCTTTCCATCTTCTGAAATCGTCTTTAATTTCTTTCTTCAGAGACTTGA
AGTTCTTATCATACAGATCTTTCACTTCTTTAGTTAGAGTCAAGCCAAGGTATTTTATATTATTTGTGAATATTGAGAAG
GGTGTTGTTACCCTAATCTCTTTCTCAGCCTGTTTACTCTTTGTGTAGAGAAAGGCCACTGACTTGTTTGAGTTAATTTTA




TATCCAGCTACTTCACTAAAGCTGTTTATCAAGGTTAGGAGTCCTCTGGTGGAATTTTTAGGATCACTTATATATACTAT
CATACCATCTGCAAAAAGTGATATTTTGACTTCCTCTTTTCCAATTTGTATTCCCTTGATC

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

GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCcCceeeeeeeecTerTece
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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