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

mmrrc@ucdavis.edu
530-754-MMRRC

Protocol Name: B6;129S5-114i1tm1Lex/Mmucd MMRRC: 011726-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. 0770-29 GTGCTCACTTCCTCTTTGCGACT Estimated Running:Time: 90 min.
2. Neo3a GCAGCGCATCGCCTTCTATC Primer Combination | Band (bp) | Genotype
3. 0770-31 TTGAGACCTTTCTTTCCGAGCAG 1&2 187 mutant
4. 0770-32 ACTGGGCTCTGGCTAAACCTTG 3&4 325 wildtype
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PCR protocol developed by MMRRC at University of California, Davis




NIH-0770 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 0770-29, 187bp

Recommended Wt PCR: Primer 0770-31 and Primer 0770-32, 325 bp

Primer Neo3a GCAGCGCATCGCCTTCTATC
Primer 0770-29 GTGCTCACTTCCTCTTTGCGACT
Primer 0770-31 TTGAGACCTTTCTTTCCGAGCAG
Primer 0770-32 ACTGGGCTCTGGCTAAACCTTG
Mutant PCR
Well Sample [ Genotype MK 1 2 3 4 5 6 7MK
1 65 het
2 66 wt
3 67 het
4 69 het
5 ES DNA het
6 wt lysate wit
7 water no amp
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RT-PCR WT Expression Analysis

mouse random primed cDNA with Primers: 1,2
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Note: Expected band size denoted by arrow adjacent to 100bp ladder/marker,
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LEXICON

Lexicon Genetics Incorporated
Molecular Genetics Project Materials

Catalog Number: _NIH-0770 (LEXKO-975)

Reference accession(s): _ NM_010215

Standard KO or Conditional: _ Standard

Materials Submitted: X Target Vector _ pKOS-17TVneo
X KOS clone(s)__ pKOS-17

Southern Blot Genotyping Strategies:

5’ External 3’ External
Name of Probe: 21+22 23+24
Restriction Enzyme for Genomic Digest: EcoRV BamHI
Predicted Wild-type Band (kb): 16.7 12.0
Predicted Mutant Band (kb): 12.0 7.8
Probe Size: 595 bp 618 bp

Primer sequences:

Southern probes

0770-21 5’ — CAGGTCCAGCGATGACCTATG
0770-22 5’ - TCAAAGGCAATGCGCAGACTG
0770-23 5’ - GCTTGCCCAGGGACACTAAG

0770-24 5’ - GAGGAAGAGTGGAACCGCTAC




Genomic Sequence Deleted:

GAGCCATGGCTGGGCTGGGTAAGTGAGCAGCCAAGAGGAGGAGGGAGTGCTGGGGTTACGGCTGACTCCTGCACTTCT
GGTGCCTATGTGCTGACCCTGTCCTTTTGCCAGCCCTGCGTCTTGTCCTGGCGGCCACCCTCCTTGGTCTGGCAGGCTCT
CTGGACTGGAAGGCAGCCTCCAGCTTGAACCCTATTGAGAAGTGTATGGAGGACCACGATTATGAGCAGCTACTCAAG
GTGGTGACCTTGGGCCTCAATCGGACTTCGAAGCCCCAGAAGGTGGTAGTGGTTGGTGCAGGCGTGGCAGGGCTGGTA
GCAGCCAAGATGCTCAGTGATGCAGGACACAAGGTGAGAAGTGCTGCCTGTAGTCCTCAGGGAGCCTTTCCTGCTGCT
GGTGGGGAGTCCTGGGTAGTGTGACGGAGAGAAGCTACCCTTTCCTAGAGCCCCCATTTCATTGACCCACTGCACTCCA
CTTACCCGTCCTGGAGGGAAGGCCTACTTCCTCTTCTTAATGTAACTGTCAAGAGTTGAGATGGGGATTTGGAGGTAAG
GGGCCTGAGAAATCCTCAAGGGAGAGTATCCCTCACCTAACCCTAGGAATGAGATTGGGCCAGCCCCAACTCTTCTGT
ACAAACTAGGAAATCCCCCTCTTCCTGCCTTAAGCTGGGAAGTCCCTCTACAGTCCATCTGCTAGTCTTCCTGCTACAGT
CTTGAGACCTTTCTTTCCGAGCAGCCCCTCCTACCCAGAAGAAAGGCCCTTCTATTCTAGGTGTCCTTTACTATTGGGGG
CAAGACAGGCAGGGGCTAGTGGGAATGTAGTGAGGGAGCTGAGGTCCCTGTTGGCCGCTTTTCTTTAGGTCACCATCCT
GGAGGCAGATAACAGGATTGGGGGCCGTATCTTCACTTTCCGGGATGAGAAGACAGGCTGGATAGGGGAGCTTGGGGC
CATGCGAATGCCCAGCTCTCACAGGTGAGGTCCCACCTACCCAGGCAGCAGAGCCCCACCTCTACACCAAGGTTTAGC
CAGAGCCCAGTTCCATACCCACTCCCACATTTTGCCAACTCCCGTCCCAGATTCAGGCTCAGCCAATCCCAGCCTCATTC
TTGGTCTGGGCTCAACCAGAAGCAAGCTCTATCCCCAGTCCAGGCACCAGTATCTGTGTTTTGAGGTAATGCTTATAGA
ACTTTGGGCTTCAAGCTACACCTCCAACTCATCTCCAGTTTCACCCCTATTCCCACCCAGTCAAAAGTTGGGTCTAGACC
TTACTTCCACTCACACCCCTCAGTAATGCCTTCCGGAGAGCCCGGGTGATCAGTGCCCTAGCCTGCAAGCTGCCTGAGC
TCTGCCCCTATCCCCACCCCGACTCCTGAGCCAGCCCTCAGGTCCCCAGTGAGTAGTCTGATGCCCATCTCCAGTGGCC
CTCTTATGGTGCCAGGCCAGGCCTCTCTCAAGCAGCCTCCCACTTCTAGGATCTTGCACAAGCTCTGCAGGACCCTGGG
CCTCAACCTGACTCAGTTCACACAGTATGATGAGAACACGTGGACGGAGGTGCATAATGTGAAGCTGCGAAACTATGT
GGTGGAGAAGATGCCAGAAAAGCTGGGCTACAACCTGAACAACAGGGAAAGGGGCCATTCCCCAGAGGACATCTACC
AGATGGCACTCAACAAGGTGGCCACCGGCTTTCCTGCAGAGCTCAGCCCTGCCCCCAAGAGTCTTGTGTCTACTACTAT
CACGTCTGCTGATGGCTAGCGGGTGTTTTCTCCATCCCTCCAGCTCACCCACTACTGTAGCCCCTGGCACTCACTCCCAG
GACCCTCCAGCAACACTGCTACTCTGTGTCCCCATCTGCTTGACTCGGACAGTGCTGTCAGACATCACCCTCTTTTCGTG
TCCCAAAAGGATCTTTCCATCCAGATGATCCTGCCTACAACTCCATGTACCTCCCCAGTGCCTCTCAGGCCCATGAGCC
AGACCAGCTTTCCCTCTCCTTAGTCCACCTGGTGAGCCAGGCATACCCTCCTCTGCTCCTGGAACCCAACCTTCCTCATC
CATCACCCCTAAGTCTGTATCCTCGACTTCCACCTTACCCATGACAAGGAGGTCTAGGTAAAGAGGCTGGAGGCCATGT
TTGGAAGGAGCTCAAAGATCACTAAATGCCAGGCTGGAGAGCCTGCATATAGCAGGGGAGGCAGCCCTGCTCTCTATA
CTTTAGAACTACAACTGCCTTCTGCAAGAAAGGGTTAACGGAGGCAGCTGGTCCTTGGGGGCCAGTAGAGGTGGGACT
CTAGTGGTTCCTCCTGGGGGTGGGGGTGGGGAGCTAAGGGAAGTTGTGGGTGAGGGGGGACACTACTGAATAGTCTTT
GCTGGTAGTATCATCCTCTTGGACTGTGAGAGGCCCTCACCTGCCTATGCCCACAATGGTCTAGACAATGATCTCTACT
GGCTTGCCCTCACTGGCCTGCACAAAAACACACGCTACTGCTGACTGGGTGGACAGACAGGGAAACCCAGTATTTGGA
GGACTCCCGCTTCAGAGCAGGTGTATGCATCATGAGCTAATGCCTGGGACCTGAAGTGAGGTAAATTGCTGTTCCTGCT
GCAACAAGGGTCCTCTGATTGTCCCCACAGGCCTTCAAAGACCTCAAGGCCTTGGGCTGCAAGAAAGCCATGAATAAG
TTCAACAAGCATACGCTTCTGGTGAGTGAGGCAAGGTGATTTCCCTCTTCTGTCACAAGAGATAGTTGTGATACAGGGC
TCAGCAGGAAAGGAAGGTCTGATTAGTGCCCCTGCCCACTGCACAGGAATACCTCCTCGAGGAGGGCAACCTGTCCCG
GCCGGCTGTGCAGCTCCTGGGAGATGTGATGTCCGAGGAGGGCTTCTTCTACCTCAGCTTTGCAGAAGCCTTACGTGCG
CACGCCTGCCTGAGCGATAGACTCCGGTGAGGGCACAACGGATGGGGCAAGCCACAAGGCGGGGCAACCTGGGAGGG
ACAGGGCCAGAGGGGACAGGGCCTTAAGAGTTGGGGTCAGTGTGCCCGCCCTTCTTTGCCCCGCCCTGTAGGTACAGC
CGCATCGTAGGTGGCTGGGACCTGCTTCCGCGAGCTCTGCTGAGCTCACTGTCCGGGGCGCTGCTACTGAACGCGCCTG
TGGTGTCGATCACTCAGGGGAGGAACGATGTGCGCGTGCACATTGCCACCTCGCTTCACAGCGAGAAGACGCTGACAG
CCGACGTGGTGCTGCTGACTGCCAGTGGACCCGCGCTGCAGCGCATTACCTTCTCGCCGCCCTTGACTCGCAAGAGGCA
GGAGGCACTGCGCGCGCTTCACTACGTAGCAGCCAGCAAGGTTTTTCTGAGTTTCCGTCGGCCCTTCTGGCACGAGGAG
CACATCGAGGGCGGCCACTCCAACACTGACCGCCCATCGCGCCTCATATTCTATCCCGCGCAGGGCGAGGGCTCACTGC
TTCTGGCCTCCTACACGTGGTCGGACGCTGCAGCCCCCTTCGCTGGACTGAGCACCGACCAGACCCTGCGTTTGGTGCT
CCAGGACGTGGCGGCCCTGCACGGGCCTGTGGTGTTCCGGCTGTGGGACGGCAGGGGTGTGGTCAAGCGCTGGGCAGA
GGACCCGCATAGCCAGGGAGGCTTCGTGGTGCAGCCGCCATTGTACGGGCGCGAGGCTGAGGACTATGACTGGTCAGC
CCCCTTCGGCCGCATTTACTTCGCGGGCGAGCACACAGCTCTCCCGCATGGCTGGGTAGAGACCGCTGTCAAGTCCGGG
TTGCGGGCCGCGGTGAGAATCAATAATAACTATGGGTACGGGGAGGTCGACCCCCAGATGATGGAGCATGCATATGCA
GAGGCCAACTATCTGGACCAGTATCCTGAAGGGGAGAGGCCCGAGGAGCAGCAGGCGCGGGAAGAAGTCAGCCCAGA
TGAACAGGAGCCCTCTCACAAACACTTGTTGGTGGAAACGAGCCCCGAGGGGCAGCAACACGCGTTTGTGGAGGCCAT
TCCCGAGCTGCAGGGACACGTGTTCGTGGAGACTGTCCCCCAGGAGAAGGGGCACGCCCACCAGAATATATATCCTTC
GGAGCATGTACAGGTGCATGGGGAAGTCATCCCTGAGTGGCATGGTCATGGGGGATCTGGCACCCCGCAAATGCACCG
AGTGGGGGACCACTCCTAA



KOS clone sequence: (note: pKOS-17 was used to generate the TV and that is the sequence included here)

GGTAGTGGGTCCAAGCTTTGGCAGGATAGGGCAGGACACAGCTGGTGTGGTGGTGGTACTCCTATGCCGCCCGGGTTG
GAAGCGCTGGCTGAGCCATAGGGCCCAGTCTCTACCTTCATGGGGTGGGCAGGCTGCAGGTGTGAGAAGAGTCCTGTC
TACCATTGTGCCTAAGTGGTAAGTCATCCATTACCCTAATACGTGCAGGTGTCATTGTGATGTCATCAGCAGTGGGAAA
TGAACACTGAGGGGTGATTTCCAGATGCTGGTCTCACTTAGGCCCGGCACTTGGCTATAGGACTGGGGGACCTTGAACC
AGCAGTGGGGCCACTTGGGTCATGTTGGGTCATGTTGGCACAGGAGAAAGCTGGGGGTGGGATGAGCGGCTAGATAGA
GAGGTAGTCGCTCAGTGGCTAAGAACACAGGTTGGCTGCTCTTCCAAGGACAGGACCCTATTTTGATTCAATGCACCCA
CGTGGTAGCTTACAACCACCCTGTAATTCAGTCCCAGGTTATCTGACCTCTTCTGGGCAGCTTGGGTACCGTCTGCACAT
AGTGCAGAGATACACATGTAGGCAGAGTCATAAAATCTCAAAGCGTAAAGAACTGGCATTGTGAACGCCTGTCACCCC
AGTACTCTGGAATTCCAGATCATCTTGAACTACATTGCTACATAACCACGTAGAGGCAGGGCCAGTGAACTGGGAGGA
CGCAAGTCCTGACGACCCCAGTGGCCTTCCTGTGATGTGTGACATTTCATTGGTCTAAGACAGGATCCCCCCACTCTAG
CCCAAGTTCTTGAATTGTTGTGAACTTCCTGCCTTAGCCACCTAAGCTCTAAGACTATGGGCAAGACACTACAGCCCAG
CCCTGCACTCCATGACTTGACTCCCAATTGATTATGATGCTTAGGTCTCAGTTCCTCTAAAGATGTGTCTTATATACATG
ATTGTCATTGGTGGGCTCAAACAATAAGGGTGTGCGTTTTAATAAAAATGCATTTTAATGTGTGTCCTTGTTCAGGATTG
TATATTGGACCTAAAGATGAATTCTATTTTGAAGATAGGGCCTGCATGTATGCTAAGTGCACACTCTGTCCCTGCTACTA
CATCCTAGTGACCTTGTAGTTTAGAAACATTGAAATTATGCCCTGACATCTGCCCTACTTTGAAGAAAAGAGACTAGAT
CTCTGTGCTGGGGGAATTGGGGAGGGGTGCCCAGGATGGCAATGCTATTGGCAACCTGCTGGGCATGCCCAGGTTACA
CTTACAATTGCAGTTTCCTTCTCTAGGAAGAACACAGGCAGATGCCCTGCCTTGCTGACCGGTCTCATTAAATCACCAT
GAAGACAGCAAAGGTGACTGATTGCATGGGGAGCCTATTCCACACCTCTCCCTGGATAGCCAAGGGCCAGTCTGACCC
AACATGGGGGAACTAGCCTGGCCTAGTGTGAAACTCAAGAAAGGGGGAAAAAGTGTAAAATGTCAAATAAGAGGAAG
TTGTGTCCATGTCACGCTAAGGCCAAGAGGGAGCTGGAGTTGAAACTCCACTCCTCTGTCCCCTGTTGTCTGCCTAGCA
AAGGGCTTTGCTCTATACTGAGCAGCACAGAAAACAAGGTATGGGGAAGGAATGAGTGTGCTTTGCTTTGTGAGACTT
GATCTATGTATACCAGAGATCCATCTACCTCAGCCTCTTGAGTGCTGGGATTAAAGGCAAGTGCCCCTACCACTACCAT
CCAGCCACTGATTTTTTGTTTTTGTTTTTTACAGAGGTCTCTAAAAGTTTTCTAAGGAATGTTACAAGGCAGCATTTGAA
AACTGCACACAGATGTGACCAATATATACACAAGCTGTTTCTAGTGTTTATGAGATGTTTTAAGGTTGTTTCGAACCAG
AATCAAACCCAGACACTCTGGGTCCTCTCAAGCCTTAAAGAGGTAGTTAAGTTTGCTTAAGTAGCAGCTGATTGAGTGG
GAAGGGCAAGTCTACTTAGAAAAGTTGGTTACTTTGTTATAAAGAGGAGTTAAATTTGAAGAGGCTGACATAGTTTTAA
AAGGTCTCAGGGCAGTTACTGATTTGATTAAAGGGTCTGGCAAAAGTTCAGCTTCTGAAGGAGAGGAACGCCCAGAAA
AAGTGGTCCCACAGAAGGGAAGCATTCCAAATAGCTATCAGTAAAATTTCATTGTAAATACGTTTTTATTTTGAAATGA
AGTTTCTCGTGAGTGCTGGAATCATAGTGCACCACCACAGCTGGTTTATATGATGCAGGGATGGAACCCAAGTTACGTG
CATGCTAGACACACACATTGCCAACTGAACTGTATGTCATCTAAGTGATGCACGCCTTTCCTCCCCCCATATTTTTTGAG
ACATAGTACATAGTCCTGACTGGCCTGGAACTCTATGTAGACCAGGGTAGCCTTGAATCAGATCTGCTTGTCTCTGCCT
CCCAAGTGCTGGGTAGTTCCTATCTTGGAGGGTAGAAGTTGGCTGCCTGTGGCCTTACCTTCTGTTTGTCAGTAAAACTT
TTTGGAACACAGCCATATCCTCATACATTGTAAAACAGACTGCTGGCTATAAATCCTCAAGTATTCACAGGGAAAGTTG
ACCATTCCTGTCACTAAGGAAACATCTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACACATCCTACAGATA
GTGTGTCTGAAAGGTGATTCCAAATAGTCCCATGTCACAGGGTAAGCAGGGGGCATGGTGGCATGCCTGTTAGCCATGT
CACAGGGTAAGCAGGGGGCATGGTGGCATGCCTGTTAGCCATGTCACAGGGTAAGCAGGGGGCATGGTGGCATGCCTG
TTAGCCATGTCACAGGGTAAGCAGGGGGCATGGTGGCATGCCTGTTAGCCATGTCACAGGGTAAGCAGGGGGCATGGT
GGCATGCCTGTTAGCCATGTCACAGGGTAAGCAGGGGGCATGGTGGCATGCCTGTTAGCCATAGTCTTAAAAGGCAAC
GGCAGAAGAATGGCCTCAGTTTTGAGAACAGCCTAGGCCACAAAGTGAGACCCTGTCTCAAAAAACCAAAACAAAAAT
AGGCATTCTCTAGAAAATCCTGCCACAGCCTACCAACTGCTCTTCCTATCAGGACCTGGCTTCTCTGGCCTAGCAAGGC
TGTAGGAGAAAGCTATCATTCATCCTGGTTCTGCCTGCGCTAAAGGATGACCTCAGTTCCAGGCTGACCAGCAAGGCCA
TGGGCGCCAGGAGAGCCCCACAAAGACCACCATGCAGTGAGTGTCCCCTTTCTGGGGTAGGGAGGCAGGGTGGAGGCC
ACAATTGCTCTGTTCCTGTCCAGGCCTGGGTCACCCTACCCCCTCCTTTGGTGACACTGAATTCAATCCACTAGACTTCA
GACTGAAAGCTATGCAGTTAGGTCCCAGAGCCCCTCCCACTATCCCTGCCCCTAGGATTCATGGGAGGCACCGCCTGCC
GGGATGTGGCACTGTTTCTGTGGATTGGATACAAGCCACAATGGGCAGGGGATCCCCAAAGACCATTTCTACCTAAAA
GGCCCATAATGAAGCTGGGTTTCCCAAAGCCAGCAACAGCTGGTGGGTGTGTCACAAATGTACACACTAGTGTCTGGG
GTCCTGCCTTTGTTGCAGGACACTTACTTGCTTGCTCCTAGCTTCTGATTCCATGCCCTGCCTTGTTCCCAGGACCTCAGC
ATAGCCAGGAAAGGAGTCTATCCCAATGGTGCCCCAACCCTCGGCACTCCTGATTTACATTCAATAATACCATTGGCAC
TAACATGGGATTTGGGAGTTTTAAATATTTATATTTTTGAGGTAGGGTCTCATTGTAGCCCAAGCTGGCCTTGAACTCTC
CTGATCATGGGGATAGACTGGGATGATAAATACATGTGGTCACACATAGCATCACTAGCTTGGGATTTGGCAACAATA
CCTGAATCCATTCTGTTTGCTCCTCAGAGCTTCCTAGGGGAACAGGTGTAGCTCCGATCTCTGACCAGGGACCCAGAAG
TGTTCTCTTGAGGCCAGACGTGCTTCAAGGGTTAGGAACACTGACTGTTCTTCCAGAGAACCAGGGCTTAATTTCCAAG
ACCTTCCTGGGAGCTCACAACCACTGGTCACTTCCATGCCAGCAGATCCAATGTCCTTCTCTGGCCTCTTTGGGCAACA
GACAGACATAAACATGGTACATAAACATTCATAAAGGCAAAACTCAACCACATAAGTGAAAACTTTTAAAATTCAAAG
CTGTAGTCCCTGTATGCCAGGCCTACCTTTACTCTTACCATGGCAACTTAGGGCTGTCTTACTGGTGCAGAATGAACTCC
AGAAGCTGAGGAGGAGCACTGGCAACAGATGCTGCTGGTATTCTTGTCTTCAGGGAAGGGAGGGGGTCATAGGGAGTT
TGAGGCCAGCCTGGTATACAGAATGAAATCCTGTCTATAAATAAGTTGAAATGTAATGGCACACACCTTTAATCCCCAC




ACAATGGAGGCAGAGGCAGGTGGATCTCTGATACCAGGACAGCCAAGGGGTACACAGAGAGCCAAAATATCTCAAAG
AGCCAAAATAAATTCCAGGCTGTGAAGCAGATGTTGCCCACTCCACCCTCCTCCCAGGACTGTCAGTTCCTCTGTAAGA
CTGAGACCAAGTACTGTGCCAGAGTTCTGCCTGACCTGAGGTCTCCAGCCTGCATGACTGCACTTGCCACAGAGCACAC
ATATACACCAACCACCATCTACTTAATGGGCTCTGGAGTTCCCCAGCCTGCGCTCTCTGTGATTTCCCACCCTAGCTGTT
CTCCTAACCCATCTTCTCCCCAACCCCAAGGAAAACCCCCTGCATCCTGTTGCCTCACCTCACCAGTTTTGGCAGAGGCT
TCTAGGGTCATTTCTCTGAGGTGTCAGTCTAGAGTCTGCTGCCCAGCAGTACTTAAGACAAAGCAGGAAGGACAAAGG
ACAAGTGGCCACTTAGCCATCACCAACCAGTCCTGCCCATGTTCCTGCAGCTGCAGCAAACAGGTTCTGGACCTGGCCA
GGTGCTATATGCAGGCCCTGACCTGGCTCCATTCCTGCCATTGTGCTGGACCATGTGACATGAGTAGGCCTATATGGGC
TTCAAATGTGAAAGGCCCCAGACTTGTGTGTGCCCATTTCATACAGACATTCTTGGAGAGATGGGGAGGGGGATGGGC
AGACCCAAGACAAAAGTCCAAGAAGCCTAGAGCACAGGGTCCACCATCAACACTGCCACCTGGGTGGGTAGTCCCCAC
CCCCAGCTTCCCCAAAGCTATTTGAAGCAGGAAGAAGAAAAATAGACTGAGTTACTTCCTCCTGTGATATTTATTCCCA
TCACCTCCCCCAGCATCTGACCCTAGCTCAGGAAAGCACTTTTAATTCCCGAGGGAGGTGAGTGGGCGGGGCTGGCTAC
TTTTAAGGGGAGAGTCGCAGAGGCTCTGCTCTGCAGTCCTGCCCAAGAGAGCTGAAGGTAGAGCTACATGGAGGGTGG
TGGCAATGACTGGAACCCAGAACCCAAGGCTGGAAAGCAGGAGGGGAGGGAGCCAGGCCATAATGGTCAAGATTAGG
TCTGGGGAAATACATGCCCAGAGAGGAAGGAGGGAGACAGGCTGGGGATCCCTGGCCCCACCACATTGACCCCCTACT
TCTTCACTCAGACAGCAGCTGCCACTTGAGCCATGGCTGGGCTGGGTAAGTGAGCAGCCAAGAGGAGGAGGGAGTGCT
GGGGTTACGGCTGACTCCTGCACTTCTGGTGCCTATGTGCTGACCCTGTCCTTTTGCCAGCCCTGCGTCTTGTCCTGGCG
GCCACCCTCCTTGGTCTGGCAGGCTCTCTGGACTGGAAGGCAGCCTCCAGCTTGAACCCTATTGAGAAGTGTATGGAGG
ACCACGATTATGAGCAGCTACTCAAGGTGGTGACCTTGGGCCTCAATCGGACTTCGAAGCCCCAGAAGGTGGTAGTGG
TTGGTGCAGGCGTGGCAGGGCTGGTAGCAGCCAAGATGCTCAGTGATGCAGGACACAAGGTGAGAAGTGCTGCCTGTA
GTCCTCAGGGAGCCTTTCCTGCTGCTGGTGGGGAGTCCTGGGTAGTGTGACGGAGAGAAGCTACCCTTTCCTAGAGCCC
CCATTTCATTGACCCACTGCACTCCACTTACCCGTCCTGGAGGGAAGGCCTACTTCCTCTTCTTAATGTAACTGTCAAGA
GTTGAGATGGGGATTTGGAGGTAAGGGGCCTGAGAAATCCTCAAGGGAGAGTATCCCTCACCTAACCCTAGGAATGAG
ATTGGGCCAGCCCCAACTCTTCTGTACAAACTAGGAAATCCCCCTCTTCCTGCCTTAAGCTGGGAAGTCCCTCTACAGT
CCATCTGCTAGTCTTCCTGCTACAGTCTTGAGACCTTTCTTTCCGAGCAGCCCCTCCTACCCAGAAGAAAGGCCCTTCTA
TTCTAGGTGTCCTTTACTATTGGGGGCAAGACAGGCAGGGGCTAGTGGGAATGTAGTGAGGGAGCTGAGGTCCCTGTT
GGCCGCTTTTCTTTAGGTCACCATCCTGGAGGCAGATAACAGGATTGGGGGCCGTATCTTCACTTTCCGGGATGAGAAG
ACAGGCTGGATAGGGGAGCTTGGGGCCATGCGAATGCCCAGCTCTCACAGGTGAGGTCCCACCTACCCAGGCAGCAGA
GCCCCACCTCTACACCAAGGTTTAGCCAGAGCCCAGTTCCATACCCACTCCCACATTTTGCCAACTCCCGTCCCAGATTC
AGGCTCAGCCAATCCCAGCCTCATTCTTGGTCTGGGCTCAACCAGAAGCAAGCTCTATCCCCAGTCCAGGCACCAGTAT
CTGTGTTTTGAGGTAATGCTTATAGAACTTTGGGCTTCAAGCTACACCTCCAACTCATCTCCAGTTTCACCCCTATTCCC
ACCCAGTCAAAAGTTGGGTCTAGACCTTACTTCCACTCACACCCCTCAGTAATGCCTTCCGGAGAGCCCGGGTGATCAG
TGCCCTAGCCTGCAAGCTGCCTGAGCTCTGCCCCTATCCCCACCCCGACTCCTGAGCCAGCCCTCAGGTCCCCAGTGAG
TAGTCTGATGCCCATCTCCAGTGGCCCTCTTATGGTGCCAGGCCAGGCCTCTCTCAAGCAGCCTCCCACTTCTAGGATCT
TGCACAAGCTCTGCAGGACCCTGGGCCTCAACCTGACTCAGTTCACACAGTATGATGAGAACACGTGGACGGAGGTGC
ATAATGTGAAGCTGCGAAACTATGTGGTGGAGAAGATGCCAGAAAAGCTGGGCTACAACCTGAACAACAGGGAAAGG
GGCCATTCCCCAGAGGACATCTACCAGATGGCACTCAACAAGGTGGCCACCGGCTTTCCTGCAGAGCTCAGCCCTGCECC
CCAAGAGTCTTGTGTCTACTACTATCACGTCTGCTGATGGCTAGCGGGTGTTTTCTCCATCCCTCCAGCTCACCCACTAC
TGTAGCCCCTGGCACTCACTCCCAGGACCCTCCAGCAACACTGCTACTCTGTGTCCCCATCTGCTTGACTCGGACAGTG
CTGTCAGACATCACCCTCTTTTCGTGTCCCAAAAGGATCTTTCCATCCAGATGATCCTGCCTACAACTCCATGTACCTCC
CCAGTGCCTCTCAGGCCCATGAGCCAGACCAGCTTTCCCTCTCCTTAGTCCACCTGGTGAGCCAGGCATACCCTCCTCTG
CTCCTGGAACCCAACCTTCCTCATCCATCACCCCTAAGTCTGTATCCTCGACTTCCACCTTACCCATGACAAGGAGGTCT
AGGTAAAGAGGCTGGAGGCCATGTTTGGAAGGAGCTCAAAGATCACTAAATGCCAGGCTGGAGAGCCTGCATATAGCA
GGGGAGGCAGCCCTGCTCTCTATACTTTAGAACTACAACTGCCTTCTGCAAGAAAGGGTTAACGGAGGCAGCTGGTCCT
TGGGGGCCAGTAGAGGTGGGACTCTAGTGGTTCCTCCTGGGGGTGGGGGTGGGGAGCTAAGGGAAGTTGTGGGTGAGG
GGGGACACTACTGAATAGTCTTTGCTGGTAGTATCATCCTCTTGGACTGTGAGAGGCCCTCACCTGCCTATGCCCACAA
TGGTCTAGACAATGATCTCTACTGGCTTGCCCTCACTGGCCTGCACAAAAACACACGCTACTGCTGACTGGGTGGACAG
ACAGGGAAACCCAGTATTTGGAGGACTCCCGCTTCAGAGCAGGTGTATGCATCATGAGCTAATGCCTGGGACCTGAAG
TGAGGTAAATTGCTGTTCCTGCTGCAACAAGGGTCCTCTGATTGTCCCCACAGGCCTTCAAAGACCTCAAGGCCTTGGG
CTGCAAGAAAGCCATGAATAAGTTCAACAAGCATACGCTTCTGGTGAGTGAGGCAAGGTGATTTCCCTCTTCTGTCACA
AGAGATAGTTGTGATACAGGGCTCAGCAGGAAAGGAAGGTCTGATTAGTGCCCCTGCCCACTGCACAGGAATACCTCC
TCGAGGAGGGCAACCTGTCCCGGCCGGCTGTGCAGCTCCTGGGAGATGTGATGTCCGAGGAGGGCTTCTTCTACCTCAG
CTTTGCAGAAGCCTTACGTGCGCACGCCTGCCTGAGCGATAGACTCCGGTGAGGGCACAACGGATGGGGCAAGCCACA
AGGCGGGGCAACCTGGGAGGGACAGGGCCAGAGGGGACAGGGCCTTAAGAGTTGGGGTCAGTGTGCCCGCCCTTCTTT
GCCCCGCCCTGTAGGTACAGCCGCATCGTAGGTGGCTGGGACCTGCTTCCGCGAGCTCTGCTGAGCTCACTGTCCGGGG
CGCTGCTACTGAACGCGCCTGTGGTGTCGATCACTCAGGGGAGGAACGATGTGCGCGTGCACATTGCCACCTCGCTTCA
CAGCGAGAAGACGCTGACAGCCGACGTGGTGCTGCTGACTGCCAGTGGACCCGCGCTGCAGCGCATTACCTTCTCGCC
GCCCTTGACTCGCAAGAGGCAGGAGGCACTGCGCGCGCTTCACTACGTAGCAGCCAGCAAGGTTTTTCTGAGTTTCCGT
CGGCCCTTCTGGCACGAGGAGCACATCGAGGGCGGCCACTCCAACACTGACCGCCCATCGCGCCTCATATTCTATCCCG



CGCAGGGCGAGGGCTCACTGCTTCTGGCCTCCTACACGTGGTCGGACGCTGCAGCCCCCTTCGCTGGACTGAGCACCGA
CCAGACCCTGCGTTTGGTGCTCCAGGACGTGGCGGCCCTGCACGGGCCTGTGGTGTTCCGGCTGTGGGACGGCAGGGG
TGTGGTCAAGCGCTGGGCAGAGGACCCGCATAGCCAGGGAGGCTTCGTGGTGCAGCCGCCATTGTACGGGCGCGAGGC
TGAGGACTATGACTGGTCAGCCCCCTTCGGCCGCATTTACTTCGCGGGCGAGCACACAGCTCTCCCGCATGGCTGGGTA
GAGACCGCTGTCAAGTCCGGGTTGCGGGCCGCGGTGAGAATCAATAATAACTATGGGTACGGGGAGGTCGACCCCCAG
ATGATGGAGCATGCATATGCAGAGGCCAACTATCTGGACCAGTATCCTGAAGGGGAGAGGCCCGAGGAGCAGCAGGC
GCGGGAAGAAGTCAGCCCAGATGAACAGGAGCCCTCTCACAAACACTTGTTGGTGGAAACGAGCCCCGAGGGGCAGC
AACACGCGTTTGTGGAGGCCATTCCCGAGCTGCAGGGACACGTGTTCGTGGAGACTGTCCCCCAGGAGAAGGGGCACG
CCCACCAGAATATATATCCTTCGGAGCATGTACAGGTGCATGGGGAAGTCATCCCTGAGTGGCATGGTCATGGGGGAT
CTGGCACCCCGCAAATGCACCGAGTGGGGGACCACTCCTAATCGCAAAGAGGAAGTGAGCACCCAGCTCCTAAGCCAG
CCCTCTTCAGGGCAGACAGACCACCTACACTAATAGCCCACAATAAAGTTATTTTTGTTAAACCACAGGCTCACTTCCC
TCCACAATGCACTGGTTTCCAGAATATAACTGCCCTAGGTGGGGCGACACTTGAGTGAATGAACACTACACCGTGGTGA
AGAGATCAGAAGCCATTGGATGCTGGGGTGCTGACAGATCCTGACTGGAACAAAAACCCAGCAACCTTGAGGCCAGCA
TGGGCTATGAGCAAGATGGGAAAAGCAAAGTGTCCTGATGCCAGCCAGCGCAGTCAACCAAGAACGGTTTATTGCCTC
ACAATGGCAGCAGCTGGTGGGCGGGCACTCGGGAATCCCGGACCTCTAGGAGGACCTTCCTCCATTTCATTGGCCGGCT
CATGGTCTCACTTCGCTCCAGGCCTCCTCCATGGACATGGAGCTCAGGACCTGTCAATCTGCAGGAACCCGGTCAGATG
CACCGGGCTAGGAGTCAGGCGCCATCCTCGTCCTCAGGCAGAATCTCAAGACTGCTGTCAGGCTGCGGGATCACTTCCT
CAGGCAGCGGCGGGGGCAACGGGGCCCGAGTAGGTGACAAGGGCATCGGAGATACCGGAGGAGATGGGCTACTAGGC
TCTTCTGGCTGTGCCAGCCCCAGGATCTCCTGCACATTGTGTGGCAGCTCCTGTGGGGAGAGGAGTGGTCCAAGAGGCT
AGTTGATGGGTGAGGGTAGAGTCAGTAGGTGTGGGAGGAGGAAAGTCTGGCTGGGGAGCCATGGGGTTTATCAGGTAA
GCACTAAAGACTCACTGGGCAGGCCGTCAGCTGCCTGTACAGAGCCTCTGCCCGTGTCAGCACATCCTCCACACTCAGC
TTCATGGTCAGTTCATTGATGTGCTGTGGGAAAGGGAAAGTCAGGTCCATGCCTGCACTCTGGTGATGGACAGAAGCA
GACTGGTGCTAGGGGTATAGGGTCCAGCTTCAGGAGTCCCTGGCCTGCCACAATCTTCCATAGCATTCCCTGCTATCAC
AGGTGGATGCTGAAGCACACAAGGAAGAGCCCTCACTGGGGAGGGGCAGGCTCCTCTCCTTCACTGCTCTATAAGTAC
AGCCTAGTAACCTGGTAAGTGGGAAAAACAGGCAGTTCCAACCCCATCCAAAGCGATCAACACTCAATCCCAAGGCTA
GCAGCATACATTGCAGGTGGACTCCACATCTAAGTTAGAGTAGAAGGTGGGAAGTGCCCTCACCTTAAGGATCTCATTG
GAGCCAAAGCCAGACAGCATCAGGGTGTCCCGTTCCATATCCAAGATGGCACAGGCCACCAGCAGGTGCAAATTGGGG
CCAGGAAGCCCTGTCCACAGCACCTGGGGTGTCAGAAGGAACCCCTGAAGCCCCATCCTGACCTGCCCATATGCCTTCC
ACCTCCCAGTCCTTCTACCAGCCCTCTCACCCCAACTGGCCGCCCACCTCCCACAGCCGGAGGACATCAGGAAAGGGG
AATTCCCTCTTGAACCAGATGAGCAGCCACCGGAAACAGAAGCACAGCGAGCCCGAGTCCTGAGAATCTAGAAGAGG
AGCACTGGCAGTTAGCCTTGCCCACAGCTAAATCGAGCTACAGCCCAGATCACAGTGTGCTGGACAGTGGGACAGGCA
GATGACAGGCATGACTACACACATCAATTCTCCTGCTCTATGCAGCACTACCATCCACTCCCTACCAAGTGAGCCACAG
CCATCCTTGCCCCTTCAGCAACAAGGAACTTAGCAGGAATGCTATGACCCTAGCTGAGAGTCTAGAGAAACCTCACCTG
GCCCAAGGTGAGCAGGCTGCCCCATCCCCTAGCCTTTGAATGCCAGGTTTTCCTTGGTCTCACACAGGACCTACCCAGG
AAATCACAGAG

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

GGCGCGCCGGATCCCGGGCCGCTCTAGCTAGACTAGTCTAGCTAGAGAATTCCGCCCCCCCCCcceeeeeececTeTece
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




