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Appendix 1  Primary antibodies. Antibody uses are WB – western blot; IHC – immunohistochemistry; IP – immunoprecipitation.

Non-commercial suppliers are Seth Grant, Wellcome Trust Sanger Institute, Cambridge, UK; Masahiko Watanabe, Department of

Anatomy, Hokkaido University School of Medicine, Sapporo, Japan and Frank Dunn-Moore, School of Biology, University of St

Andrews, St Andrews, UK.

Antigen Supplier Antibody type Working dilution or concentration

NR1 S. Grant sheep 5 µg per IP

NR1 Upstate mouse monoclonal 1:1000 (WB)

NR1 Chemicon mouse monoclonal 5 µg/ml (IHC)

NR2A Upstate rabbit polyclonal 1:500 (WB), 5 µg/ml (IHC)

NR2B BD Biosciences mouse monoclonal 1:250 (WB), 5 µg/ml (IHC)

GluR1 Upstate rabbit polyclonal 1:670 (WB)

GluR2 Zymed mouse monoclonal 1:300 (WB)

 GluR6/7 Upstate rabbit polyclonal 1:500 (WB)

Kv1.4 Upstate mouse monoclonal 1:667 (WB)

ErbB4 Santa Cruz rabbit polyclonal 1:200 (WB)

SAP102 Synaptic Systems rabbit polyclonal 1:5000 (WB)

SAP102 M. Watanabe rabbit polyclonal 5µg/ml (IHC)

PSD-95 BD Biosciences mouse monoclonal 1:500 (WB)

PSD-95 Zymed rabbit polyclonal 10 µg/ml (IHC)

PSD-93 Synaptic Systems rabbit polyclonal 1:1000 (WB)

PSD-93 Watanabe rabbit polyclonal 4µg/ml (IHC)

SAP97 BD Biosciences mouse monoclonal 1:1000 (WB)

SynGAP Upstate rabbit polyclonal 1:2000 (WB)

Sec8 BD Biosciences mouse monoclonal 1:1000 (WB)

Pyk2 BD Biosciences mouse monoclonal 1:1000 (WB)

Kalirin Upstate rabbit polyclonal 1:250 (WB)

Stargazin Calbiochem rabbit polyclonal 1:200 (WB)

NrCAM F. Gunn-Moore rabbit polyclonal 1:1000 (WB)

MAP2B BD Biosciences mouse monoclonal 1 µg/ml (IHC)

ERK 1/2 Cell Signaling mouse monoclonal 1:1000

phospho-p44/42 ERK 1/2
T202/Y204

Cell Signaling mouse monoclonal 1:1000
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Appendix 2  Oligonucleotide sequences. Sequences are listed 5’3’.

Name Sequence Use
P1 GGTCTCTGAT GAAGCAGTGA TTTTT SAP102 ES cell genotyping
P2 TGATGACCCA TAGACAGTAG GATCA SAP102 ES cell genotyping
P3 CTAAAGCGCA TGCTCCAGAC SAP102 genotyping
P4 CATGTGATGG CTTTACACCG SAP102 mouse genotyping
P5 CATAGTCTGC TCTGCCTCCC SAP102 mouse genotyping
P6 AGGACTCTCT TTGGTGGGCA PSD-95 mouse genotyping
P7 AACCAAGGCG GATCGTGATC CA PSD-95 mouse genotyping
P8 TGTGGCCGGC TGGGTGTGG PSD-95 mouse genotyping
P9 AATCGCGGCC GTCTATCTCA T PSD-95 mouse genotyping

5’PDZfwd ACAAGCCTTC TTGCTCCAAA BAC library screen
5’PDZrev GACTCACTGG AGAGGGCAAG BAC library screen
5’PDZ2fwd GGTCTCTGAT GAAGCAGTGA TTTTT BAC library screen
5’PDZ2rev TGATGACCCA TAGACAGTAG GATCA BAC library screen
3’PDZfwd TTGATGCAAG ACAGGAGTGC BAC library screen
3’PDZrev CCACCAGGCA AATTCTCAGT BAC library screen

SAP5’probefwd AAGGCATGGA ATGTGGTAGC 5’ probe, southern blot
SAP5’proberev TTACCCGGTG TAAAGCCATC 5’ probe, southern blot
SAP3’probefwd TGCCTAGCAC AGGTGCTTTA 3’ probe, southern blot
SAP3’proberev CTGGAGTTGT TGGTGGGACT 3’ probe, southern blot
SAP5’PDZ3fwd CTTGCCCTCT CCAGTGAGTC internal probe, southern blot
SAP5’PDZ3rev GAACTGGCCA GGAGTCTGAG internal probe, southern blot

L1sense GCGGCCGCTA TATATATAGG CGCGCCGGAT CCTGATCAAG
ATCTGGATCC GTTTAAACTT AATTAATATA TATATATAGT
CGAC

linker, pIRESlacZneoflox
construction

L1antisense GTCGACTATA TATATATATT AATTAAGTTT AAACGGATCC
AGATCTTGAT CAGGATCCGG CGCGCCTATA TATATAGCGG
CCGCACGTC

linker, pIRESlacZneoflox
construction

L2sense GCTTAAGAAT ATTTTTAAAG GATCCGCTAG CAATATTCTT
AAGG

Linker, targeting vector
construction

L2antisense AATTCCTTA AGAATATTGC TAGCGGATCC TTTAAAAATA
TTCTTAAGCT
GCA

Linker, targeting vector
construction

AAC+SV40fwd AACGATCCGC ATCTCAATTA GTC SV40 polyA signal PCR
AAC+SV40rev ATCGATCCAG ACATGATAAG ATA SV40 polyA signal PCR

SAP1A TCGTTACAAA GTCTGAGGTG CAAACAAAAG TCTCTATCAA
GGCAGTACTA AAGGTACCT CCATTCTACC AAACGTCGTG
ACTGGGAAAA C

BAC excision I

SAP1B TCCTCCATTC CTTGGAATAC ATAAAGAGGG ACAAGCATTG
GAAGTTGCTT CCCAGTTCT CTCCCTTGAG CGCGGCCGCTT
CGACTCTAGT GGATCTGC

BAC excision I

SAP2A AAATGACTGT  GCCCTTCCAC  CCCCTTTCAG  GGCAACTCTG
GCCTTGGCTT CAGTATCGCA  GAGCAGAAGC  TGATCAGCGA
GGAGGACCTG  TGATTTAAAC TGATCCCGGG  CCGCTCTA

lacZ insertion I

SAP2B CTCCCGTTCT  TCTTGCACTA  CTAGAGCACC  TGTTAGCACC
AGGTTCCTCC  TCCACAGAGC  TTACAGGCCT  GCAGGGCCTG
AAGCTTAATA  CGCAAACCGC  CTCTC

lacZ insertion I

aa1fwd CCGGGGTACC GGGGGTTGTA TGTGGTGTGT BAC excision II
aa1rev AATTGGCGCG CCCCACTCAG AGAAGACCCT GC BAC excision II
aa2fwd AATTGGCGCG CCAGCAGCCG TTCATTATTT GG BAC excision II
aa2rev CAGCTTGTTT AAACGCATGC TCAAGGGAGA GAAC BAC excision II

SAP2Afwd ATAAGAATGC GGCCGCTCCT ATGGATGTTG GGTGTG lacZ insertion II
SAP2Arev TTGGCGCGCC TTTAAATCAC AGGTCCTCCT CGCTGATCAG

CTTCTGCTCA CCTGCGATAC TGAAGCCAA
lacZ insertion II

SAP2Bfwd TAAGCTTTGT TTAAACAAGC TTTGTAATCC  TGGCCTTTGT
CC

lacZ insertion II

SAP2Brev TATGCCTTAA TTAACCACTG AGAGAGCAGG AACC lacZ insertion II

SAP5’neofloxfwd TATACTCGAG GACAGGATGG AGATGAGGGA neoflox insertion
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SAP5’neofloxrev TATATCTAGA GCTAGCTCCC TTCCATTCAC CTATGG neoflox insertion
SAP3’neofloxfwd TATAGGTACC ATGCATGATA TCGAATTCCC AGTCCCAGAT

CCTAGCCT
neoflox insertion

SAP3’neofloxrev TATAAGATCT GCCAAAATGC CTTATCCTGA neoflox insertion

SAP5’loxPneoflrtfwd TATATAGCGG CCGCGGGAGG CAGAGCAGAC TATG loxPneoflrt insertion
SAP5’loxPneoflrtrev TATAGGCGCG CCTCCTTCAAAG GTCCCAGAAA loxPneoflrt insertion
SAP3’loxPneoflrtfwd TATAGTTTAA ACAAGCTTTA AATTACCACT GGCCTTGAAA

CC
loxPneoflrt insertion

SAP3’loxPneoflrtrev TATATAGTCG ACACATCCCTCC CCTTGTATCC loxPneoflrt insertion
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Appendix 3. Full sequences of TARGETER plasmids
1. pTARGETER (4,673 bp)
tgatcataactagttacatatgtaggtacctacacgtgtaggcgcgcctagtttaaactaaagcttgcatgcggcccggtcgaccgggccgcatctagct
agagtcgatcgaccagcttctgatggaattagaacttggcaaaacaatactgagaatgaagtgtatgtggaacagaggctgctgatctcgttcttcaggc
tatgaaactgacacatttggaaaccacagtacttagaaccacaaagtgggaatcaagagaaaaacaatgatcccacgagagatctatagatctatagatc
atgagtgggaggaatgagctggcccttaatttggttttgcttgtttaaattatgatatccaactatgaaacattatcataaagcaatagtaaagagcctt
cagtaaagagcaggcatttatctaatcccaccccacccccacccccgtagctccaatccttccattcaaaatgtaggtactctgttctcacccttcttaa
caaagtatgacaggaaaaacttccattttagtggacatctttattgtttaatagatcatcaatttctgcatccctcgactctagtggatctgcattccac
cactgctcccattcatcagttccataggttggaatctaaaatacacaaacaattagaatcagtagtttaacacattatacacttaaaaattttatattta
ccttagagctttaaatctctgtaggtagtttgtccaattatgtcacaccacagaagtaaggttccttcacaaagagatcgcctgacacgatttcctgcac
aggcttgagccatatactcatacatcgcatcttggccacgttttccacgggtttcaaaattaatctcaagttctacgcttaacgctttcgcctgttccca
gttattaatatattcaacgctagaactcccctcagcgaagggaaggctgagcactacacgcgaagcaccatcaccgaaccttttgataaactcttccgtt
ccgacttgctccatcaacggttcagtgagacttaaacctaactctttcttaatagtttcggcattatccacttttagtgcgagaaccttcgtcagtcctg
gatacgtcactttgaccacgcctccagcttttccagagagcgggttttcattatctacagagtatcccgcagcgtcgtatttattgtcggtactataaaa
ccctttccaatcatcgtcataatttccttgtgtaccagattttggcttttgtatacctttttgaatggaatctacataaccaggtttagtcccgtggtac
gaagaaaagttttccatcacaaaagatttagaagaatcaacaacatcatcaggatccatggcgaggacctgcagggtcgctcggtgttcgaggccacacg
cgtcaccttaatatgcgaagtggacctgggaccgcgccgccccgactgcatctgcgtgttcgaattcgccaatgacaagacgctgggcggggtttgctcg
acattgggtggaaacattccaggcctgggtggagaggctttttgcttcctcttgcaaaaccacactgctcgacattgggtggaaacattccaggcctggg
tggagaggctttttgcttcctcttgaaaaccacactgctcgagcagctgtccctcctgttcagctactgacggggtggtgcgtaacggcaaaagcaccgc
cggacatcagcgctagcggagtgtatactggcttactatgttggcactgatgagggtgtcagtgaagtgcttcatgtggcaggagaaaaaaggctgcacc
ggtgcgtcagcagaatatgtgatacaggatatattccgcttcctcgctcactgactcgctacgctcggtcgttcgactgcggcgagcggaaatggcttac
gaacggggcggagatttcctggaagatgccaggaagatacttaacagggaagtgagagggccgcggcaaagccgtttttccataggctccgcccccctga
caagcatcacgaaatctgacgctcaaatcagtggtggcgaaacccgacaggactataaagataccaggcgtttccccctggcggctccctcgtgcgctct
cctgttcctgcctttcggtttaccggtgtcattccgctgttatggccgcgtttgtctcattccacgcctgacactcagttccgggtaggcagttcgctcc
aagctggactgtatgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggaaagacatgcaaaagcac
cactggcagcagccactggtaattgatttagaggagttagtcttgaagtcatgcgccggttaaggctaaactgaaaggacaagttttggtgactgcgctc
ctccaagccagttacctcggttcaaagagttggtagctcagagaaccttcgaaaaaccgccctgcaaggcggttttttcgttttcagagcaagagattac
gcgcagaccaaaacgatctcaagaagatcgatcatcttattaatcagataaaatatttctagatttcagtgcaatttatctcttcaaatgtagcacctga
agtcagccccatacgatataagttgtaattctcatgtttgacagcttatcatcgataagctttaatgcggtagtttatcacagttaaattgctaacgcag
tcaggcaccgtgtatgaaatctaacaatgcgctcatcgtcatcctcggcaccgtcaccctggatgctgtaggcataggcttggttatgccggtactgccg
ggcctcttgcgggatatcgtccattccgacagcatcgccagtcactatggcgtgctgctagcgctatatgcgttgatgcaatttctatgcgcacccgttc
tcggagcactgtccgaccgctttggccgccgcccagtcctgctcgcttcgctacttggagccactatcgactacgcgatcatggcgaccacacccgtcct
gtggatcctctacgccggacgcatcgtggccggcatcaccggcgccacaggtgcggttgctggcgcctatatcgccgacatcaccgatggggaagatcgg
gctcgccacttcgggctcatgagcgcttgtttcggcgtgggtatggtggcaggccccgtggccgggggactgttgggcgccatctccttgcatgcaccat
tccttgcggcggcggtgctcaacggcctcaacctactactgggctgcttcctaatgcaggagtcgcataagggagagcgtcgaccgatgcccttgagagc
cttcaacccagtcagctccttccggtgggcgcggggcatgactatcgtcgccgcacttatgactgtcttctttatcatgcaactcgtaggacaggtgccg
gcagcgctctgggtcattttcggcgaggaccgctttcgctggagcgcgacgatgatcggcctgtcgcttgcggtattcggaatcttgcacgccctcgctc
aagccttcgtcactggtcccgccaccaaacgtttcggcgagaagcaggccattatcgccggcatggcggccgacgcgctgggctacgtcttgctggcgtt
cgcgacgcgaggctggatggccttccccattatgattcttctcgcttccggcggcatcgggatgcccgcgttgcaggccatgctgtccaggcaggtagat
gacgaccatcagggacagcttcaaggatcgctcgcggctcttaccagcctaacttcgatcattggaccgctgatcgtcacggcgatttatgccgcctcgg
cgagcacatggaacgggttggcatggattgtaggcgccgccctataccttgtctgcctccccgcgttgcgtcgcggtgcatggagccgggccacctcgac
ctgaatggaagccggcggcacctcgctaacggattcaccactccaagaattggagccaatcaattcttgcggagaactgtgaatgcgcaaaccaaccctt
ggcagaacatatccatcgcgtccgccatctccagcagccgcacgcggcgcatctcgggcagcgttgggtcctggccacgggtgcgcatgatcgtgctcct
gtcgttgaggacccggctaggctggcggggttgccttactggttagcagaatgaatcaccgatacgcgagcgaacgtgaagcgactgctgctgcaaaacg
tctgcgacctgagcaacaacatgaatggtcttcggtttccgtgtttcgtaaagtctggaaacgcggaagtcccctacgtgctgctgaagttgcccgcaac
agagagtggaaccaaccggtgataccacgatactatgactgagagtcaacgccatgagcggcctcatttcttattctgagttacaacagtccgcaccgct
gccggtagctccttccggtgggcgcggggcatgactatcgtcgccgcacttatgactgtcttctttatcatgcaactcgtaggacaggtgccggcagcgc
ccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgccctgcaccattatgttccggatctgcatcgcaggatgctgctggct
accctgtggaacacctacatctgtattaacgaagcgctaaccgtttttatcaggctctgggaggcagaataaa

2. pIRESlacZneoflox (7,647 bp)
aacctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttc
ggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagca
aaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtgg
cgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccg
cctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacga
accccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggt
aacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcg
ctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagca
gattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtc
atgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagtt
accaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacggga
gggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgag
cgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacg
ttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccc
catgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcat
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aattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtattattgaagcatttatcagggttattgtctcatgagcggatacatat
ttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtgcggccgctatatatataggcgcgccggat
cctgatcccgggccgctctagctagactagtctagctagagaattccgcccctctccccccccccccctaacgttactggccgaagccgcttggaataag
gccggtgtgcgtttgtctatatgttattttccaccatattgccgtcttttggcaatgtgagggcccggaaacctggccctgtcttcttgacgagcattcc
taggggtctttcccctctcgccaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgta
gcgaccctttgcaggcagcggaaccccccacctggcgacaggtgcctctgcggccaaaagccacgtgtataagatacacctgcaaaggcggcacaacccc
agtgccacgttgtgagttggatagttgtggaaagagtcaaatggctctcctcaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattg
tatgggatctgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaaacgtctaggccccccgaaccacggggacgtggttttc
ctttgaaaaacacgatgataagcttgccacaaccatggaagatcccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgc
cttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggcgct
ttgcctggtttccggcaccagaagcggtgccggaaagctggctggagtgcgatcttcctgaggccgatactgtcgtcgtcccctcaaactggcagatgca
cggttacgatgcgcccatctacaccaacgtgacctatcccattacggtcaatccgccgtttgttcccacggagaatccgacgggttgttactcgctcaca
tttaatgttgatgaaagctggctacaggaaggccagacgcgaattatttttgatggcgttaactcggcgtttcatctgtggtgcaacgggcgctgggtcg
gttacggccaggacagtcgtttgccgtctgaatttgacctgagcgcatttttacgcgccggagaaaaccgcctcgcggtgatggtgctgcgctggagtga
cggcagttatctggaagatcaggatatgtggcggatgagcggcattttccgtgacgtctcgttgctgcataaaccgactacacaaatcagcgatttccat
gttgccactcgctttaatgatgatttcagccgcgctgtactggaggctgaagttcagatgtgcggcgagttgcgtgactacctacgggtaacagtttctt
tatggcagggtgaaacgcaggtcgccagcggcaccgcgcctttcggcggtgaaattatcgatgagcgtggtggttatgccgatcgcgtcacactacgtct
gaacgtcgaaaacccgaaactgtggagcgccgaaatcccgaatctctatcgtgcggtggttgaactgcacaccgccgacggcacgctgattgaagcagaa
gcctgcgatgtcggtttccgcgaggtgcggattgaaaatggtctgctgctgctgaacggcaagccgttgctgattcgaggcgttaaccgtcacgagcatc
atcctctgcatggtcaggtcatggatgagcagacgatggtgcaggatatcctgctgatgaagcagaacaactttaacgccgtgcgctgttcgcattatcc
gaaccatccgctgtggtacacgctgtgcgaccgctacggcctgtatgtggtggatgaagccaatattgaaacccacggcatggtgccaatgaatcgtctg
accgatgatccgcgctggctaccggcgatgagcgaacgcgtaacgcgaatggtgcagcgcgatcgtaatcacccgagtgtgatcatctggtcgctgggga
atgaatcaggccacggcgctaatcacgacgcgctgtatcgctggatcaaatctgtcgatccttcccgcccggtgcagtatgaaggcggcggagccgacac
cacggccaccgatattatttgcccgatgtacgcgcgcgtggatgaagaccagcccttcccggctgtgccgaaatggtccatcaaaaaatggctttcgcta
cctggagagacgcgcccgctgatcctttgcgaatacgcccacgcgatgggtaacagtcttggcggtttcgctaaatactggcaggcgtttcgtcagtatc
cccgtttacagggcggcttcgtctgggactgggtggatcagtcgctgattaaatatgatgaaaacggcaacccgtggtcggcttacggcggtgattttgg
cgatacgccgaacgatcgccagttctgtatgaacggtctggtctttgccgaccgcacgccgcatccagcgctgacggaagcaaaacaccagcagcagttt
ttccagttccgtttatccgggcaaaccatcgaagtgaccagcgaatacctgttccgtcatagcgataacgagctcctgcactggatggtggcgctggatg
gtaagccgctggcaagcggtgaagtgcctctggatgtcgctccacaaggtaaacagttgattgaactgcctgaactaccgcagccggagagcgccgggca
actctggctcacagtacgcgtagtgcaaccgaacgcgaccgcatggtcagaagccgggcacatcagcgcctggcagcagtggcgtctggcggaaaacctc
agtgtgacgctccccgccgcgtcccacgccatcccgcatctgaccaccagcgaaatggatttttgcatcgagctgggtaataagcgttggcaatttaacc
gccagtcaggctttctttcacagatgtggattggcgataaaaaacaactgctgacgccgctgcgcgatcagttcacccgtgcaccgctggataacgacat
tggcgtaagtgaagcgacccgcattgaccctaacgcctgggtcgaacgctggaaggcggcgggccattaccaggccgaagcagcgttgttgcagtgcacg
gcagatacacttgctgatgcggtgctgattacgaccgctcacgcgtggcagcatcaggggaaaaccttatttatcagccggaaaacctaccggattgatg
gtagtggtcaaatggcgattaccgttgatgttgaagtggcgagcgatacaccgcatccggcgcggattggcctgaactgccagctggcgcaggtagcaga
gcgggtaaactggctcggattagggccgcaagaaaactatcccgaccgccttactgccgcctgttttgaccgctgggatctgccattgtcagacatgtat
accccgtacgtcttcccgagcgaaaacggtctgcgctgcgggacgcgcgaattgaattatggcccacaccagtggcgcggcgacttccagttcaacatca
gccgctacagtcaacagcaactgatggaaaccagccatcgccatctgctgcacgcggaagaaggcacatggctgaatatcgacggtttccatatggggat
tggtggcgacgactcctggagcccgtcagtatcggcggaattccagctgagcgccggtcgctaccattaccagttggtctggtgtcaaaaataataataa
ccgggcaggccatgtctgcccgtatttcgcgtaaggaaatccattatgtactatttaaaaaacacaaacttttggatgttcggtttattctttttctttt
acttttttatcatgggagcctacttcccgtttttcccgatttggctacatgacatcaaccatatcagcaaaagtgatacgggtattatttttgccgctat
ttctctgttctcgctattattccaaccgctgtttggtctgctttctgacaaactcggaacttgtttattgcagcttataatggttacaaataaagcaata
gcatcacaaatttcacaaatttaattaaggccgcgggatcaagatccataacttcgtatagcatacattatacgaagttatcccagatcccccgggctgc
aggaattctaccgggtaggggaggcgcttttcccaaggcagtctggagcatgcgctttagcagccccgctgggcacttggcgctacacaagtggcctctg
gcctcgcacacattccacatccaccggtaggcgccaaccggctccgttctttggtggccccttcgcgccaccttctactcctcccctagtcaggaagttc
ccccccgccccgcagctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgcagatggacagcaccgctgagcaatggaagc
gggtaggcctttggggcagcggccaatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccgggggcgggctcaggggcgg
gctcaggggcggggcgggcgcccgaaggtcctccggaggcccggcattctgcacgcttcaaaagcgcacgtctgccgcgctgttctcctcttcctcatct
ccgggcctttcgaccgatcatcaagctgcacgtgttgacaattaatcatcggcatagtatatcggcatagtataatacgactcactataggagggccacc
atgggatcggccattgaacaagatggattgcacgcaggttctccggccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggct
gctctgatgccgccgtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactgcaggacgaggc
agcgcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcgaagtg
ccggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacct
gcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggg
gctcgcgccagccgaactgttcgccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatg
gtggaaaatggccgcttttctggattcatcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaag
agcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttctatcgccttcttgacgagttctt
ctgaggttaacgatccgcatctcaattagtcagcaaccatagtcccgcccctaactccgcccatcccgcccctaactccgcccagttccgcccattctcc
gccccatggctgactaattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggcttttttggaggccta
ggcttttgcaaaaagctaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgca
ttctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatcgatatccccataacttcgtatagcatacattatacgaagttatggatc
tggatccgtttaaacttaattaatatatatatatagtcgacgtcgac

3. pneoflox (4,342bp)
gaactcgagcagctgaagcttgcatgcctgcaggtcgactctagaggatcctgatcaagatccataacttcgtatagcatacattatacgaagttatccc
agatcccccgggctgcaggaattctaccgggtaggggaggcgcttttcccaaggcagtctggagcatgcgctttagcagccccgctgggcacttggcgct
acacaagtggcctctggcctcgcacacattccacatccaccggtaggcgccaaccggctccgttctttggtggccccttcgcgccaccttctactcctcc
cctagtcaggaagttcccccccgccccgcagctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgcagatggacagcacc
gctgagcaatggaagcgggtaggcctttggggcagcggccaatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccgggg
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gcgggctcaggggcgggctcaggggcggggcgggcgcccgaaggtcctccggaggcccggcattctgcacgcttcaaaagcgcacgtctgccgcgctgtt
ctcctcttcctcatctccgggcctttcgaccgatcatcaagctgcacgtgttgacaattaatcatcggcatagtatatcggcatagtataatacgactca
ctataggagggccaccatgggatcggccattgaacaagatggattgcacgcaggttctccggccgcttgggtggagaggctattcggctatgactgggca
caacagacaatcggctgctctgatgccgccgtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatg
aactgcaggacgaggcagcgcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggct
gctattgggcgaagtgccggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacg
cttgatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctgg
acgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgacccatggcgatgcctg
cttgccgaatatcatggtggaaaatggccgcttttctggattcatcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacc
cgtgatattgctgaagagcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttctatcgcc
ttcttgacgagttcttctgaggttaacgatccgcatctcaattagtcagcaaccatagtcccgcccctaactccgcccatcccgcccctaactccgccca
gttccgcccattctccgccccatggctgactaattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggagg
cttttttggaggcctaggcttttgcaaaaagctaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaag
catttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatcgatatccccataacttcgtatagcatacatta
tacgaagttatggatctggatccccgggtaccgagctcgaattcatcgatgatatcagatctgccggtctccctatagtgagtcgtattaatttcgataa
gccaggttaaccggttaacctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcg
ctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgt
gagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacg
ctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgctt
accggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagc
tgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccact
ggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaaca
gtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggttttt
ttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacg
ttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaa
acttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtaga
taactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagcc
agccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagtt
aatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggc
gagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggt
tatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatg
cggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggc
gaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttc
tgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattga
agcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgc
cacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtctcgcgcgtttcggtgatgacggtga
aaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggc
gggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatggacatattgtcgttagaacgcggctacaattaataca
taaccttatgtatcatacacatacgatttaggtgacactata

4. ploxPneoflrt (4,899 bp)
ctgacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgc
tttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctc
gaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaata
gtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaa
tgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgcttacaatttccattcgccattcaggctgcgcaactgttgggaagggcgat
cggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttg
taaaacgacggccagtgagcgcgcgtaatacgactcactatagggcgaattggagctccaccgcggtggcggccgctctagaactagtggatccataact
tcgtatagcatacattatacgaagttatcccagatcggaagttcctatactttctagagaataggaacttcagatcccccgggctgcaggaattctaccg
ggtaggggaggcgcttttcccaaggcagtctggagcatgcgctttagcagccccgctgggcacttggcgctacacaagtggcctctggcctcgcacacat
tccacatccaccggtaggcgccaaccggctccgttctttggtggccccttcgcgccaccttctactcctcccctagtcaggaagttcccccccgccccgc
agctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgcagatggacagcaccgctgagcaatggaagcgggtaggcctttg
gggcagcggccaatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccgggggcgggctcatgggcgggctcatgggcggg
gcgggcgcccgaagtcctccggaggcccggcattctgcacgcttcaaaagcgcacgtctgccgcgctgttctcctcttcctcatctccgggcctttcgac
cgatcatcaagctgcacgtgttgacaattaatcatcggcatagtatatcggcatagtataatacgactcactataggagggccaccatgggatcggccat
tgaacaagatggattgcacgcaggttctccggccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgccgcc
gtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactgcaggacgaggcagcgcggctatcgt
ggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcgaagtgccggggcaggatct
cctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacctgcccattcgaccac
caagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgcgccagccg
aactgttcgccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccg
cttttctggattcatcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaagagcttggcggcgaa
tgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttctatcgccttcttgacgagttcttctgaggttaacgat
ccgcatctcaattagtcagcaaccatagtcccgcccctaactccgcccatcccgcccctaactccgcccagttccgcccattctccgccccatggctgac
taattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggcttttttggaggcctaggcttttgcaaaaa
gctaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtt
tgtccaaactcatcaatgtatcttatcatgtctggatcgatatcataatttaaacaagcaaaaccaaattaagggccagctcattcctcccactcatgat
ctatagatctggatctgaagttcctatactttctagagaataggaacttcggatccaagcttatcgataccgtcgacctcgagggggggcccggtaccca
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gcttttgttccctttagtgagggttaattgcgcgcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaa
catacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcggga
aacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgc
gctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagc
aaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctca
agtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccg
gatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctggg
ctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggca
gcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtat
ttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgt
ttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaa
gggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaactt
ggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataac
tacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagcc
ggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaata
gtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagt
tacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatg
gcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggc
gaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaa
actctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctggg
tgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagca
tttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccac


