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18S(+)

184-626
AmpR Notl

6263..7123 / 633..640

eflea promoter (E1)
641..2412

PE1NE-18S vector

oric (7323 bp)

5409..5417

BamHI
5052..5057

Ndel
2412..2417

A
185(-)
4449.5051

NeoR cds

Spel 2415..3209

4443..4448 BamHI

efla terminator 3210..3215

3216..4442

PEL1NE-18S vector; 7323 bp

TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGTTAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAAA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGTACCGCGGCCGCTCATGCTCCT
TTCCCGCCAAAAAGAAAGAAGAEELVVNC61NGIGISIS1CT-V-XCT-V-V-VNC12V-V-N V-V

TCACCCAAACACCCTCCTCCTTCCTCGTCCACAGACAGCTCAGAATAATA
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AAAGCTATCTTTCCATCGCTCTTGACCTAACTCTCTTTCTGCTCCTGTAA
ATTCATCCAACAAATGTTTAGTCTAAGAAACCCATCTGCCTCATACTCC
ACTTACTACCTTCCTTACTTGAAAGCAGGCAGGCTCACGGCCAGCTTGG
AGATAGGATAGTTCTCATATCTATTGCTGATCGTTCCCGTTTCTTTCTTA
AAGCAAAGTCTTTTCTTTTCTTTTCTTTTCTTTCCAGGCTCTCCACGTT
CAGAAGTAGTACATTTTCTACTTAGTAATTAGAAAGCTTAGTACTTTT
CTTTTCTGGATTCTGAAGACTTGGAAATAGAAAGAAATTAAAAATCTT
TCTTCTTTCTTTCAGCCTTTGTTGGACTCCCTCGCACGTCTCCTTCTC
CCAGCCATCCATCAGCGGGCACTCCACCCGCGCTTCAACGCTCGCTCGEA
TGCGTGCTTATTTGCCTTCAACGCGGCGCGGCGGTTAATATAGTCCCA
ACTCCTTAAGGGGGGCATCGCAGGGATTATCATTTTAAAAACTGTCAC
AGTTACATCTTCCCTCGCATCAAAGTGTTCCCGGCCGCGTCGCATATC
AAGTTTTATAACCTACACCCCTGGTGGGGTAGGGGCGAATTCTATGTACA
AGCACCTCAGAACTTGCGCGCGTTCCGTGACAAATGAGGGGTGTGGCG
GCATTCGGCCGCATCGCCACATTCAGATATCTAACATACCCCCCCTTC
GATGGGTGGCAGGCGAGGCGGATTCGCTCGCGAGAGGCGAGGTGCCACE
CAGACCAGTAACGAGGAGCCAAGGTAGGTGACCACCGACGACTACGAC
ACGACCACAGCCACGGCGGCTGCAGCCACGGGACGCCTCGCATGGCAGC
AGCAGCACCAGCAACGACTGCTACAAGGAGTGCAGGGCCGATCTAGAC
GCCGGAGCCGCACGACCAATGCCGACGCAACGCTGATTCTTCTGGATT
CTCTATACATTCATATATATGAAGAGAAGCGGATGAGACGGCCTGCGAER
AAATGAATGGCTTGGAGTTTGCTTGCTTGCTGTATGCTCGAAGTGCGT
GCAGACACAGGCACGACCGAGAGGACAACAGTCTGTGCTTACCTCACCE
CACATTCTTGCAACGCCATTCGAAGCACGCGAAATCTTGTGGCTCAGA
AAAAGGCATCCGTGGTACGGGAACGTGGGGAGCGCTATCAATTTGGAA
CAAAATGAGTGAACCAGACAACTAACTGTGACTTGAACTGTTGCTCCA
CATCAAAACCAAACCCTTAACAGAAGTAGACCAGTTCGAAGCTACTAG
ACCAAACAAAATGGGCAAGACGAAGGAGCACGTCAACCTTGTCGTCATC
CCACGTCGATGCCGGCAAGTCCACCACCACCGGCCACTTGATCTACAA
GCGGTGGTATCGACAAGCGTACCATCGAGAAGTTCGAGAAGGAGGCCG
GAGCTCGGTAAGGGTTCCTTCAAGTACGCATGGGTTCTTGACAAGCTCA
AGGCCGAGCGTGAGCGTGGTATCACCATCGATATCGCCTCTGGAAGTTC
AGTCCCCCAAGTTCGACTTCACCGTCATCGATGCCCCCGGTCACCGTGA
NGO VUNOY VN VRS TATGATTGAACAAGATGGATTGCACGCAGGTTCTCCG
GCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAAT
CGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGG
TTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAAGAC
GAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCCTGCGCAGC
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TGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCG
AAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAA
GTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGC
TACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTA
CTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT
CAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGAGCATGCC
CGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATA
TCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTG
GGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGC
TGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTA
TCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAG
GTGGTTTGACCTCTTATACTTGATCGAAATACTA
TACACTTAACCTTTTTTGCGATTTTATCGTGATTACTTTGCGTTTTTCT
GTTTTATTTCTAATCTTCCTAAGTTGTGTGGCCCCATTGTATTGAACA

GCGCAGGCTGATTGTATCTTGTTATCATATTCCTACTTGGATGTCCGT
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TACGTGATGGTACAATCGTTGTCAATGGTTCGTCGTCTGTTTTTTTAA
TAAAGATTTGACATGTCGGAAAAGGTCACAACAGATTTAGTCCCCCGA
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GTTCTGCTACGCTGTTGTAGATACTTCCTTATGTTTAAGATTTATGCT
TAAGATACCAGGGTTGATTGAGATAGCTCTAGATGTTTATTTATGGTA
GGGTATTGTGAACTACGAAATCATTGATGTTTGAGACTTTTAAAATATR
TTACGTTTCTACTGTAAAACATGATGGTTATAGATCTCTAAGAAAATA
TTTATGGGATGTTAAGCGATGGATAAAAGTTGTTTAAGAGGAAAGTAT
GATATCGCAACTGTTTCGATCAACGATGGGCAAAGAATCTATTCGCTAR
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CGGCAGCAGGTACTGTTTGGAGCTCGAGAAAAGCTTAGTAAACGCTGA
TGCCTCCATCGTTGGAGCCATCAGAGAGATTTCTGCTGCTTCACTTTC
TGGAAAGTGGAGTGAACCATCTGTTCGATACCCGGACTACAACGTGAG
GGGAAACAGTCTTGCTGAGAGGCAGTTTTCGGCCGCTTAGATTCTTTA
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TTTTCTTTACAGAACAACACTTATCATTGATTTAAAGCGGTGCGATAGE
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ACAATAACCGATCGCGGGTAGAAAACCTGCCAATGCCTGTGlehNehy ol



IGGATCCCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCAT
GGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACAC
AACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGT
GAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGG
GAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGA
GGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCT
GCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGG
TAATACGGINVNNOONINCAATCAGGGGATAACGCAGGAAAGAACATGTGA
GCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGC
GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCT
CAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTT
CCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTAC
CGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATA
GCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGG
TAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCT
ACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGT
ATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTG
GTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTT
GTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCC
TTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTT
AAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTT
TTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAAC
TTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGA
TCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATA
ACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACC
GCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAG
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CATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTT

GCGTATCACGAGGCCCTTTCGTC
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18S(+)

184-626

/ Notl
633..640

AmpR
5062.6822

efla promoter (E2)
641..2110

pPE2NE-18S vector

7022 b

OriC ( P)
5108..5116
Ndel

BamHI 2111..2116

4751..4756
NeoR cds
2114..2908

/
185(-)
4148..4750

Spel
4142.4147

BamHI
2909..2914

efla terminator
2915..4141

pPE2NE-18S vector; 7022 bp
TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG

GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGTTAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAAA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGTACCGCGGCCGCTCATGCTCCT
TTCCCGCCAAAAAGAAAGAAGACErVVNEOVNGIGGIGICIVNCT -V V-VNCY-VVNCT V-V
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AAGCAAAGTCTTTTCTTTTCTTTTCTTTTCTTTCCAGGCTCTCCACGTTT
TCAGAAGTAGTACATTTTCTACTTAGTAATTAGAAAGCTTAGTACTTTTT

GCTTTTCTGGATTCTGAAGACTTGGAAATAGAAAGAAATTAAAAATCTTT
TCTTCTTTCTTTCAGCCTTTGTTGGACTCCCTCGCACGTCTCCTTCTC

CCAGCCATCCATCAGCGGGCACTCCACCCGCGCTTCAACGCTCGCTCGEA
TGCGTGCTTATTTGCCTTCAACGCGGCGCGGCGGTTAATATAGTCCCA
ACTCCTTAAGGGGGGCATCGCAGGGATTATCATTTTAAAAACTGTCAC
AGTTACATCTTCCCTCGCATCAAAGTGTTCCCGGCCGCGTCGCATATC
AAGTTTTATAACCTACACCCCTGGTGGGGTAGGGGCGAATTCTATGTACA
CAGCACCTCAGAACTTGCGCGCGTTCCGTGACAAATGAGGGGTGTGGCG
CGCATTCGGCCGCATCGCCACATTCAGATATCTAACATACCCCCCCTTCG
CGATGGGTGGCAGGCGAGGCGGATTCGCTCGCGAGAGGCGAGGTGCCACA
GCAGACCAGTAACGAGGAGCCAAGGTAGGTGACCACCGACGACTACGACC
ACGACCACAGCCACGGCGGCTGCAGCCACGGGACGCCTCGCATGGCAGCG
CAGCAGCACCAGCAACGACTGCTACAAGGAGTGCAGGGCCGATCTAGACG
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CGCCGGAGCCGCACGACCAATGCCGACGCAACGCTGATTCTTCTGGATTC
CCTCTATACATTCATATATATGAAGAGAAGCGGATGAGACGGCCTGCGAA
TAAATGAATGGCTTGGAGTTTGCTTGCTTGCTGTATGCTCGAAGTGCGTG
TGCAGACACAGGCACGACCGAGAGGACAACAGTCTGTGCTTACCTCACCA

GCACATTCTTGCAACGCCATTCGAAGCACGCGAAATCTTGTGGCTCAGAG
CAAAAGGCATCCGTGGTACGGGAACGTGGGGAGCGCTATCAATTTGGAAT

TCAAAATGAGTGAACCAGACAACTAACTGTGACTTGAACTGTTGCTCCAC
GCATCAAAACCAAACCCTTAACAGAAGTAGACCAGTTCGAAGCTACTAGC

ACCAAACAAAGENA




holilifelv.V-\eleh\ifele T GG T TTGACCTCTTATACTTGATCGARATACTACC
TACACTTAACCTTTTTTGCGATTTTATCGTGATTACTTTGCGTTTTTCTT

GTTTTATTTCTAATCTTCCTAAGTTGTGTGGCCCCATTGTATTGAACATT

GCGCAGGCTGATTGTATCTTGTTATCATATTCCTACTTGGATGTCCGTGA

AGTTCGGGGGTTCTGCCATGTTTTCTGGAGGTGTTTTGTTATGAAGCTA
ATGTGCGTTTCTTGTTTTGTAGTGTTGTCTTGAAATAGTTACTCTTTTA
ATTTTTTGTATGTTTGAGAGATTGATTCAGCATGGGTATTCAGGATAGT
TACGTGATGGTACAATCGTTGTCAATGGTTCGTCGTCTGTTTTTTTAAT
AAAGATTTGACATGTCGGAAAAGGTCACAACAGATTTAGTCCCCCGAT
TGTAGTGGTTGTTGGAGATTTTGGCATTCTTAGATGATTTTTTTTCTG
TTCTGCTACGCTGTTGTAGATACTTCCTTATGTTTAAGATTTATGCTT
TAAGATACCAGGGTTGATTGAGATAGCTCTAGATGTTTATTTATGGTATT
GGGTATTGTGAACTACGAAATCATTGATGTTTGAGACTTTTAAAATATAC
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TTACGTTTCTACTGTAAAACATGATGGTTATAGATCTCTAAGAAAATAGG

H

TTATGGGATGTTAAGCGATGGATAAAAGTTGTTTAAGAGGAAAGTATT
ATATCGCAACTGTTTCGATCAACGATGGGCAAAGAATCTATTCGCTAAA
CAAAAACCTATCCTGTCTGTCGTTGGCGTGCGACCAAGAAGCACGGGT
GGCAGCAGGTACTGTTTGGAGCTCGAGAAAAGCTTAGTAAACGCTGAG
GCCTCCATCGTTGGAGCCATCAGAGAGATTTCTGCTGCTTCACTTTCG
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GGAAACAGTCTTGCTGAGAGGCAGTTTTCGGCCGCTTAGATTCTTTAGRA

TTTGGTAAAGTTCGAAGAGGACATTTGACTGGTTTTGTCTCATAGCTT

TTTCTTTACAGAACAACACTTATCATTGATTTAAAGCGGTGCGATAGAR

TTCAATTGATTCGCTGCATTCTATTTCATAACAGTTAAAATGGGTAGC
G
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GGATCCCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCATG
GTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACA
ACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTG
AGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGG
AAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAG
GCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTG
CGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGT
AATACGGIMVNRSOINOINCGAATCAGGGGATAACGCAGGAAAGAACATGTGAG
CAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCG
TTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTC
AAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTC
CCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACC
GGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAG
CTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGG
GCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGT
AACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGC
AGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTA
CAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTA
TTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGG
TAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTITTTTG
TTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCT
TTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTA
AGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTT
TAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACT
TGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGAT
CTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAA
CTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCG
CGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGC
CGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCC
AGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAAT
AGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTC
GTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAG
TTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCT
CCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTAT
GGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTT
CTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGG
CGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACA
TAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAA
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ACTCTTCCTTTTTCAATATTATTGAAGC
ATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTA
GAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCAC
CTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGG
CGTATCACGAGGCCCTTTCGTC



18S(+)
184-626
AmpR Notl

6014..6874 / 633..640

efla promoter (E1)
641..2412

pPEING1-18S vector
(7074 bp)

OriC
5160..5168

BamHI
4803..4808 Ndel

2412..2417

185() 7

4200..4802

NeoR cds

Spel 2415..3209

4194..4199 BamHI

gadph terminator (G1) 3210..3215
3216..4193

PEING1-18S vector; 7074 bp
TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG

GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGTTAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAAA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGTACCGCGGCCGCTCATGCTCCT
TTCCCGCCAAAAAGAAAGAAGACErVVNEOVNGGGIGICIVNCT -V V-VNCY-VVNET V-V
TCACCCAAACACCCTCCTCCTTCCTCGTCCACAGACAGCTCAGAATAATA
AAAGCTATCTTTCCATCGCTCTTGACCTAACTCTCTTTCTGCTCCTGTAA
ATTCATCCAACAAATGTTTAGTCTAAGAAACCCATCTGCCTCATACTCC

ACTTACTACCTTCCTTACTTGAAAGCAGGCAGGCTCACGGCCAGCTTGG

AGATAGGATAGTTCTCATATCTATTGCTGATCGTTCCCGTTTCTTTCTTA
AAGCAAAGTCTTTTCTTTTCTTTTCTTTTCTTTCCAGGCTCTCCACGTT



TCAGAAGTAGTACATTTTCTACTTAGTAATTAGAAAGCTTAGTACTTTTT
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H

CTTTTCTGGATTCTGAAGACTTGGAAATAGAAAGAAATTAAAAATCTT
TCTTCTTTCTTTCAGCCTTTGTTGGACTCCCTCGCACGTCTCCTTCTC
CCAGCCATCCATCAGCGGGCACTCCACCCGCGCTTCAACGCTCGCTCGA
TGCGTGCTTATTTGCCTTCAACGCGGCGCGGCGGTTAATATAGTCCCA
ACTCCTTAAGGGGGGCATCGCAGGGATTATCATTTTAAAAACTGTCAC
AGTTACATCTTCCCTCGCATCAAAGTGTTCCCGGCCGCGTCGCATATC
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AGCACCTCAGAACTTGCGCGCGTTCCGTGACAAATGAGGGGTGTGGCG
GCATTCGGCCGCATCGCCACATTCAGATATCTAACATACCCCCCCTTC
GATGGGTGGCAGGCGAGGCGGATTCGCTCGCGAGAGGCGAGGTGCCACE
CAGACCAGTAACGAGGAGCCAAGGTAGGTGACCACCGACGACTACGAC
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CAGCAGCACCAGCAACGACTGCTACAAGGAGTGCAGGGCCGATCTAGACG

CGCCGGAGCCGCACGACCAATGCCGACGCAACGCTGATTCTTCTGGATTC
CCTCTATACATTCATATATATGAAGAGAAGCGGATGAGACGGCCTGCGAA
TAAATGAATGGCTTGGAGTTTGCTTGCTTGCTGTATGCTCGAAGTGCGTG

TGCAGACACAGGCACGACCGAGAGGACAACAGTCTGTGCTTACCTCACCA
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CACATTCTTGCAACGCCATTCGAAGCACGCGAAATCTTGTGGCTCAGA
AAAAGGCATCCGTGGTACGGGAACGTGGGGAGCGCTATCAATTTGGAA
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CATCAAAACCAAACCCTTAACAGAAGTAGACCAGTTCGAAGCTACTAG

CCACGTCGATGCCGGCAAGTCCACCACCACCGGCCACTTGATCTACAA
GCGGTGGTATCGACAAGCGTACCATCGAGAAGTTCGAGAAGGAGGCCG
GAGCTCGGTAAGGGTTCCTTCAAGTACGCATGGGTTCTTGACAAGCTCA
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piehiehy.VNeley:Nielel. TG TACCCAATACCACACCGGTAGCTTCTCGCGG
GGCTGACAAGAAAGATTGTTTTTACACATTTCGAGGCATTAATGACCCTT

!

ATCGACCTATCGTCTCAGATCATAAAATGCACGAGCATGAAGTACGCGTG

TTGTGACTTGCTTGCGTCCCACCTTCTAGATGGCTTTCTTCTTTTCAAGT
GATTAAAACACCACAGTAGATGAGGACTCTTAGTAAGCACTGAAGAAGCG
AGTAGATAGCCCTCATCCCGTTTCCCTCTTTTCTAACACACTTTGTTTGG
AATTCTAAAATATCTTTATCATCTCTTTTCATTCACAAAACTAGTATTTC
TGCATTAGAAATCATTATCCTATCTGGCACTTTCACTCTGACAAGAACTT

GCGTACATGGCGGGTCCTGGCAATCATTTTACTTGTACAGACCCAAGACT

H

TGTGAGTCAGTAAATAGTAAAGAAATGCAGAATAATCATTAGATAATT
AAAACCCTGATCTTCAAAATGTTATATCACAAGTACCTACCAAGACAT
GTATCTTCTTTTTGTCTTATGCATTTTTATTTCCCATAGCGCAATTAAR
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GCACTATTGAAAAGAGCACAGTATTAATTTCATAGTTTTACTTTGTTG

()

=1 §@!
g
>
—
@]
—
@]
>
)]
@]
g
g
B
@]
>
—
)]
)]
)]
—
—
—
—
g
>
—
—
—
—
g
>
>
>
—
—
g
>
>
—
g
>
—
>
—
—
—
)]
—
)]
] =

AGACTCAAAAGATACCTATACAACCCTTAGGGCTCATCGTCAACATTT
AAATTAAAACGATTCAGCTCCTTTGGTATGGTCATGTCTGTTTCTGAT
ACTGAAAAATCTTGGACGAACGACACATTTTATTTTCATTAGGGCATC
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.GGATCCCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCA
TGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACA
CAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAG
TGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCG
GGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAG
AGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGC
TGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCG
GTAATACGGINVNNSONGINCAATCAGGGGATAACGCAGGAAAGAACATGTG
AGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGG
CGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGC
TCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT
TCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA
CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAT
AGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCT
GGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCG
GTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTG
GCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGC
TACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAG
TATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTT
GGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTT
TGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATC
CTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGT
TAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCT
TTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAA
CTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCG
ATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGAT
AACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATAC
CGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCA
GCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCAT
CCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTA
ATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGC
TCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCG
AGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTC
CTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTT
ATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTT
TTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGC
GGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCA
CATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCG
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ACTCTTCCTTTTTCAATATTATTGAA
GCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATT
TAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCC
ACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATA
GGCGTATCACGAGGCCCTTTCGTC




18S(+)
184-626

/ Notl
633..640

AmpR
5713..6573

efla promoter (E2)
641..2110

PE2NG1-18S vector
(6773 bp)

OriC
4859..4867

BamHI
4502..4507
/

185(-)
3899..4501

NeoR cds
2114..2908

Spel BamHI

3893..3898 2909..2914
gadph terminator (G1)
2915..3892

PE2NG1-18S vector; 6773 bp
TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG

GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGTTAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAAA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGTACCGCGGCCGCTCATGCTCCT
TTCCCGCCAAAAAGAAAGAAGACErVVNEOVNGIGGIGICIVNCT -V V-VNCY-VVNCT V-V
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AAGCAAAGTCTTTTCTTTTCTTTTCTTTTCTTTCCAGGCTCTCCACGTTT
TCAGAAGTAGTACATTTTCTACTTAGTAATTAGAAAGCTTAGTACTTTTT

GCTTTTCTGGATTCTGAAGACTTGGAAATAGAAAGAAATTAAAAATCTTT
TCTTCTTTCTTTCAGCCTTTGTTGGACTCCCTCGCACGTCTCCTTCTC

CCAGCCATCCATCAGCGGGCACTCCACCCGCGCTTCAACGCTCGCTCGEA
TGCGTGCTTATTTGCCTTCAACGCGGCGCGGCGGTTAATATAGTCCCA
ACTCCTTAAGGGGGGCATCGCAGGGATTATCATTTTAAAAACTGTCAC
AGTTACATCTTCCCTCGCATCAAAGTGTTCCCGGCCGCGTCGCATATC
AAGTTTTATAACCTACACCCCTGGTGGGGTAGGGGCGAATTCTATGTACA
CAGCACCTCAGAACTTGCGCGCGTTCCGTGACAAATGAGGGGTGTGGCG
CGCATTCGGCCGCATCGCCACATTCAGATATCTAACATACCCCCCCTTCG
CGATGGGTGGCAGGCGAGGCGGATTCGCTCGCGAGAGGCGAGGTGCCACA
GCAGACCAGTAACGAGGAGCCAAGGTAGGTGACCACCGACGACTACGACC
ACGACCACAGCCACGGCGGCTGCAGCCACGGGACGCCTCGCATGGCAGCG
CAGCAGCACCAGCAACGACTGCTACAAGGAGTGCAGGGCCGATCTAGACG

“
Q
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()
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CGCCGGAGCCGCACGACCAATGCCGACGCAACGCTGATTCTTCTGGATTC
CCTCTATACATTCATATATATGAAGAGAAGCGGATGAGACGGCCTGCGAA
TAAATGAATGGCTTGGAGTTTGCTTGCTTGCTGTATGCTCGAAGTGCGTG
TGCAGACACAGGCACGACCGAGAGGACAACAGTCTGTGCTTACCTCACCA

GCACATTCTTGCAACGCCATTCGAAGCACGCGAAATCTTGTGGCTCAGAG
CAAAAGGCATCCGTGGTACGGGAACGTGGGGAGCGCTATCAATTTGGAAT

TCAAAATGAGTGAACCAGACAACTAACTGTGACTTGAACTGTTGCTCCAC
GCATCAAAACCAAACCCTTAACAGAAGTAGACCAGTTCGAAGCTACTAGC

ACCAAACAAAGENA




pelilifeliv.V-\eler\ifele 2. T GTACCCAATACCACACCGGTAGCTTCTCGCGGCG
GCTGACAAGAAAGATTGTTTTTACACATTTCGAGGCATTAATGACCCTTA

TCGACCTATCGTCTCAGATCATAAAATGCACGAGCATGAAGTACGCGTGT

TGTGACTTGCTTGCGTCCCACCTTCTAGATGGCTTTCTTCTTTTCAAGTG
ATTAAAACACCACAGTAGATGAGGACTCTTAGTAAGCACTGAAGAAGCGA
GTAGATAGCCCTCATCCCGTTTCCCTCTTTTCTAACACACTTTGTTTGGA
ATTCTAAAATATCTTTATCATCTCTTTTCATTCACAAAACTAGTATTTCT

GCATTAGAAATCATTATCCTATCTGGCACTTTCACTCTGACAAGAACTTG

Q

GTACATGGCGGGTCCTGGCAATCATTTTACTTGTACAGACCCAAGACT
GTGAGTCAGTAAATAGTAAAGAAATGCAGAATAATCATTAGATAATTG

H

TATCTTCTTTTTGTCTTATGCATTTTTATTTCCCATAGCGCAATTAAAR

CACTATTGAAAAGAGCACAGTATTAATTTCATAGTTTTACTTTGTTGG
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AAGGACATATATGGTTCTGCTTTTCTAGTGCTTCAAGTTTGT

IGGATCCCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCAT
GGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACAC
AACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGT
GAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGG
GAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGA
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GGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCT
GCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGG
TAATACGGINVNEOONINCGAATCAGGGGATAACGCAGGAAAGAACATGTGA
GCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGC
GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCT
CAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTT
CCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTAC
CGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATA
GCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTG
GGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGG
TAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCT
ACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGT
ATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTG
GTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTT
GTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCC
TTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTT
AAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTT
TTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAAC
TTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGA
TCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATA
ACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACC
GCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAG
CCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATC
CAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAA
TAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCT
CGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGA
GTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCC
TCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTA
TGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTT
TCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCG
GCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCAC
ATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGA
AAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCAC
TCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTG
GGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCG
ACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAG
CATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTT
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AGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCA
CCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAG
GCGTATCACGAGGCCCTTTCGTC
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18S(+)

AmpR 184626\ del

6938..7798 / 621..626

Cen-Ars
696..1187

pPE1NE-18S-CA vector
(7998 bp)

OriC
6084..6092

E1 promoter

BamHI 1307..3087

5727..5732
185(-)
5124..5726

Spel

5118.5123 Idel

3087..3092

eflo terminator NeoR cds
3891..5117 BamH]I 3090..3884
3885..3890

PEINE-18S-CA; 7998 bp

TCGCGCGTTTCGGTGATGACGGTGAARACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGTTAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAARA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGGCCCGTTGCAGTCACTCCGCTT
TGGTTTCACAGTCAGGAATAACACTAGCTCGTCTTCAGCGAGCATERCEH
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GCAAGCGATCCTA
GTACACTCTATATTTTTTTATGCCTCGGTAATGATTTTCATTTTTTTTTT
CCACCTAGCGGATGACTCTTTTTTTTTCTTAGCGATTGGCATTATCACGC
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GTCCACAGACAGCTCAGAATAATAAAAGCTATCTTTCCATCGCTCTTGA
CTAACTCTCTTTCTGCTCCTGTAAATTCATCCAACAAATGTTTAGTCTRA

AGGCAGGCTCACGGCCAGCTTGGCAGATAGGATAGTTCTCATATCTAT
CTGATCGTTCCCGTTTCTTTCTTAAAGCAAAGTCTTTTCTTTTCTTTT
TTTCTTTCCAGGCTCTCCACGTTTTCAGAAGTAGTACATTTTCTACTTA
TAATTAGAAAGCTTAGTACTTTTTGCTTTTCTGGATTCTGAAGACTTG
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ACTCCCTCGCACGTCTCCTTCTCCCCCAGCCATCCATCAGCGGGCACT
ACCCGCGCTTCAACGCTCGCTCGAGTGCGTGCTTATTTGCCTTCAACG
GCGCGGCGGTTAATATAGTCCCAGCACTCCTTAAGGGGGGCATCGCAG
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GATTATCATTTTAAAAACTGTCACGGAGTTACATCTTCCCTCGCATCAAA

()

TGTTCCCGGCCGCGTCGCATATCTAAGTTTTATAACCTACACCCCTGG
GGGTAGGGGCGAATTCTATGTACACAGCACCTCAGAACTTGCGCGCGT
CGTGACAAATGAGGGGTGTGGCGGCGCATTCGGCCGCATCGCCACATT
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GCTCGCGAGAGGCGAGGTGCCACAGCAGACCAGTAACGAGGAGCCAAG
AGGTGACCACCGACGACTACGACCACGACCACAGCCACGGLCGGLCTGCA
CACGGGACGCCTCGCATGGCAGCGCAGCAGCACCAGCAACGACTGCTA
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CTTGCTGTATGCTCGAAGTGCGTGTGCAGACACAGGCACGACCGAGAG
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CACGCGAAATCTTGTGGCTCAGAGCAAAAGGCATCCGTGGTACGGGAA
TGGGGAGCGCTATCAATTTGGAATTCAAAATGAGTGAACCAGACAACTR
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TCGAGAAGTTCGAGAAGGAGGCCGCCGAGCTCGGTAAGGGTTCCTTCAAG
ACGCATGGGTTCTTGACAAGCTCAAGGCCGAGCGTGAGCGTGGTATCA
CATCGATATCGCCTCTGGAAGTTCGAGTCCCCCAAGTTCGACTTCACCG
CATCGATGCCCCCGGTCACCGTGATTTCATCAAGAACHYNNNEINMEE VNG
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CGCCTTCTATCGCCTTCTTGACGAGTTCTTCTAAGGAT CC eNECHNNNEING
TCTTATACTTGATCGAAATACTACCTACACTTAACCTTTTTTGCGATT
ATCGTGATTACTTTGCGTTTTTCTTGTTTTATTTCTAATCTTCCTAAG
GTGTGGCCCCATTGTATTGAACATTGCGCAGGCTGATTGTATCTTGTTA
CATATTCCTACTTGGATGTCCGTGAAGTTCGGGGGTTCTGCCATGTTT
TGGAGGTGTTTTGTTATGAAGCTAGGATGTGCGTTTCTTGTTTTGTAG
TTGTCTTGAAATAGTTACTCTTTTAATTTTTTGTATGTTTGAGAGATT
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TCACAACAGATTTAGTCCCCCGATTTTGTAGTGGTTGTTGGAGATTTT
CATTCTTAGATGATTTTTTTTCTGTGTTCTGCTACGCTGTTGTAGATA
TCCTTATGTTTAAGATTTATGCTTGTAAGATACCAGGGTTGATTGAGA
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GGCGTGCGACCAAGAAGCACGGGTTCGGCAGCAGGTACTGTTTGGAGC
GAGAAAAGCTTAGTAAACGCTGAGGTGCCTCCATCGTTGGAGCCATCA

CGATACCCGGACTACAACGTGAGTTGGGAAACAGTCTTGCTGAGAGGCEA
TTTTCGGCCGCTTAGATTCTTTAGATTTTGGTAAAGTTCGAAGAGGACE
TTGACTGGTTTTGTCTCATAGCTTGTTTTCTTTACAGAACAACACTTA
ATTGATTTAAAGCGGTGCGATAGAATTTCAATTGATTCGCTGCATTCTA
TTCATAACAGTTAAAATGGGTAGCGACAATAACCGATCGCGGGTAGAAR
EACTAGT
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CCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGA
GCGGTATCAGCTCACTCAAAGGCGGTAATACGCWNNNSONGINCAATCAGG
GGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA
ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCT
GACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGAC
AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCT
CTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCT
TCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTC
GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTC
AGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCG
GTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAG
CAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA
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AAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAAT
CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTA
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GCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTA
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18S(+)
184-626
AmpR Ndel
6637..7497 /  633.640

Cen-Ars
696..1187
Notl

1301..1306

pPE2NE-18S-CA vector
(7697 bp)

OriC
5783..5791

E2 promoter
1307..2785

BamHI
5426..5431

18S(-)
4823.5425
2786..2791
Spel

4817..4822 NeoR cds

2789..3583

. BamHI
efla terminator 3584..3589

3590..4816

PE2NE-18S-CA,; 7697 bp

TCGCGCGTTTCGGTGATGACGGTGAARACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGTTAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAAA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGGCCCGTTGCAGTCACTCCGCTT
TGGTTTCACAGTCAGGAATAACACTAGCTCGTCTTCAGCGAGCATERCEH
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GCAAGCGATCCTA
GTACACTCTATATTTTTTTATGCCTCGGTAATGATTTTCATTTTTTTTTT
CCACCTAGCGGATGACTCTTTTTTTTTCTTAGCGATTGGCATTATCACGC
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GTCCACAGACAGCTCAGAATAATAAAAGCTATCTTTCCATCGCTCTTGA
CTAACTCTCTTTCTGCTCCTGTAAATTCATCCAACAAATGTTTAGTCTRA
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AGGCAGGCTCACGGCCAGCTTGGCAGATAGGATAGTTCTCATATCTAT
CTGATCGTTCCCGTTTCTTTCTTAAAGCAAAGTCTTTTCTTTTCTTTT
TTTCTTTCCAGGCTCTCCACGTTTTCAGAAGTAGTACATTTTCTACTTA
TAATTAGAAAGCTTAGTACTTTTTGCTTTTCTGGATTCTGAAGACTTG

()
Q)

> 9]
b
B
H
b
D)
B
b
B
D)
B
B
b
H
H
b
B
B
B
b
H
@)
H
H
H
H
H
@)
H
H
@)
H
H
H
@)
H
H
H
Q
b
®)
@)
Q
H
H
H
®)
H
H
Qlo

)

ACTCCCTCGCACGTCTCCTTCTCCCCCAGCCATCCATCAGCGGGCACT
ACCCGCGCTTCAACGCTCGCTCGAGTGCGTGCTTATTTGCCTTCAACG
GCGCGGCGGTTAATATAGTCCCAGCACTCCTTAAGGGGGGCATCGCAG
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GATTATCATTTTAAAAACTGTCACGGAGTTACATCTTCCCTCGCATCAAA

TGTTCCCGGCCGCGTCGCATATCTAAGTTTTATAACCTACACCCCTGG
GGGTAGGGGCGAATTCTATGTACACAGCACCTCAGAACTTGCGCGCGT
CCGTGACAAATGAGGGGTGTGGCGGCGCATTCGGCCGCATCGCCACATTC
AGATATCTAACATACCCCCCCTTCGCGATGGGTGGCAGGCGAGGCGGAT
CGCTCGCGAGAGGCGAGGTGCCACAGCAGACCAGTAACGAGGAGCCAAGG
TAGGTGACCACCGACGACTACGACCACGACCACAGCCACGGCGGCTGCAG
CCACGGGACGCCTCGCATGGCAGCGCAGCAGCACCAGCAACGACTGCTA
AAGGAGTGCAGGGCCGATCTAGACGCGCCGGAGCCGCACGACCAATGCC
ACGCAACGCTGATTCTTCTGGATTCCCTCTATACATTCATATATATGAA
AGAAGCGGATGAGACGGCCTGCGAATAAATGAATGGCTTGGAGTTTGCT
CTTGCTGTATGCTCGAAGTGCGTGTGCAGACACAGGCACGACCGAGAG
ACAACAGTCTGTGCTTACCTCACCAGCACATTCTTGCAACGCCATTCGARA
GCACGCGAAATCTTGTGGCTCAGAGCAAAAGGCATCCGTGGTACGGGAAC
TGGGGAGCGCTATCAATTTGGAATTCAAAATGAGTGAACCAGACAACTE
ACTGTGACTTGAACTGTTGCTCCACGCATCAAAACCAAACCCTTAACAGA
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GCCTTCTATCGCCTTCTTGACGAGTTCTTCTAAGGAT CCleiNE/CUNNNErN®:
CTTATACTTGATCGAAATACTACCTACACTTAACCTTTTTTGCGATTT
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TGTGGCCCCATTGTATTGAACATTGCGCAGGCTGATTGTATCTTGTTA
ATATTCCTACTTGGATGTCCGTGAAGTTCGGGGGTTCTGCCATGTTTT
GGAGGTGTTTTGTTATGAAGCTAGGATGTGCGTTTCTTGTTTTGTAGT
TGTCTTGAAATAGTTACTCTTTTAATTTTTTGTATGTTTGAGAGATTGA
TCAGCATGGGTATTCAGGATAGTGTACGTGATGGTACAATCGTTGTCAR
GGTTCGTCGTCTGTTTTTTTAATCTAAAGATTTGACATGTCGGAAAAG
CACAACAGATTTAGTCCCCCGATTTTGTAGTGGTTGTTGGAGATTTTG
ATTCTTAGATGATTTTTTTTCTGTGTTCTGCTACGCTGTTGTAGATAC
CCTTATGTTTAAGATTTATGCTTGTAAGATACCAGGGTTGATTGAGATRA
CTCTAGATGTTTATTTATGGTATTGGGTATTGTGAACTACGAAATCAT
ATGTTTGAGACTTTTAAAATATACTTACGTTTCTACTGTAAAACATGA
GTTATAGATCTCTAAGAAAATAGGTTTATGGGATGTTAAGCGATGGATRA
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GCGTGCGACCAAGAAGCACGGGTTCGGCAGCAGGTACTGTTTGGAGCT
AGAAAAGCTTAGTAAACGCTGAGGTGCCTCCATCGTTGGAGCCATCAGA
AGATTTCTGCTGCTTCACTTTCGTTGGAAAGTGGAGTGAACCATCTGT
GATACCCGGACTACAACGTGAGTTGGGAAACAGTCTTGCTGAGAGGCA
TTTCGGCCGCTTAGATTCTTTAGATTTTGGTAAAGTTCGAAGAGGACA
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TTGACTGGTTTTGTCTCATAGCTTGTTTTCTTTACAGAACAACACTTATC

ATTGATTTAAAGCGGTGCGATAGAATTTCAATTGATTCGCTGCATTCTAT
TTCATAACAGTTAAAATGGGTAGCGACAATAACCGATCGCGGGTAGAAAR

SRS WERERE .~ CTGGGGATCGAAGATGATTAGATACCAT

GGATCCCCTCTAGAGTCGACCTGCA
GGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAAT
TGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTG
TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGC
GCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAA
TGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTC
CGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAG
CGGTATCAGCTCACTCAAAGGCGGTAATACGGIMVNNSONIACAATCAGGG
GATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAA
CCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTG
ACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA
GGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTC
TCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT
CGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCG
GTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCA
GCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGG
TAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAA
CTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGC
CAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACC
ACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAG
AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACG
CTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCA
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AAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATC
AATCTAAAGTATATATGAGTAAACTTGGTCTGACAGITACCAATGCTTAA
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GCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCG
CGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTAT
CATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTC
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18S(+)
184-626
AmpR / Ndel
6689..7549 633..640

\ Cen-Ars

696..1187

Notl
1301..1306

PEING1-18S-CA vector

oriC (7749 bp)

5835..5843

E1 promoter
1307..3087

BamHI
5478..5483

185(-)
4875.5477

Spel

4869..4874 Ndel

3087..3092

G1 terminator NeoR cds
BamHI
3891..4868 3885..3890 3090..3884

PEING1-18S-CA,; 7749 bp

TCGCGCGTTTCGGTGATGACGGTGAARACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGT TAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAAA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGGCCCGTTGCAGTCACTCCGCTT
TGGTTTCACAGTCAGGAATAACACTAGCTCGTCTTCAGCGAGCATERCEH
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GTCCACAGACAGCTCAGAATAATAAAAGCTATCTTTCCATCGCTCTTGA
CTAACTCTCTTTCTGCTCCTGTAAATTCATCCAACAAATGTTTAGTCTRA
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AGGCAGGCTCACGGCCAGCTTGGCAGATAGGATAGTTCTCATATCTAT
CTGATCGTTCCCGTTTCTTTCTTAAAGCAAAGTCTTTTCTTTTCTTTT
TTTCTTTCCAGGCTCTCCACGTTTTCAGAAGTAGTACATTTTCTACTTA
TAATTAGAAAGCTTAGTACTTTTTGCTTTTCTGGATTCTGAAGACTTG
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ACTCCCTCGCACGTCTCCTTCTCCCCCAGCCATCCATCAGCGGGCACT
ACCCGCGCTTCAACGCTCGCTCGAGTGCGTGCTTATTTGCCTTCAACG
GCGCGGCGGTTAATATAGTCCCAGCACTCCTTAAGGGGGGCATCGCAG
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GATTATCATTTTAAAAACTGTCACGGAGTTACATCTTCCCTCGCATCAAA

TGTTCCCGGCCGCGTCGCATATCTAAGTTTTATAACCTACACCCCTGG
GGGTAGGGGCGAATTCTATGTACACAGCACCTCAGAACTTGCGCGCGT
CGTGACAAATGAGGGGTGTGGCGGCGCATTCGGCCGCATCGCCACATT
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GCTCGCGAGAGGCGAGGTGCCACAGCAGACCAGTAACGAGGAGCCAAG
AGGTGACCACCGACGACTACGACCACGACCACAGCCACGGLCGGLCTGCA
CACGGGACGCCTCGCATGGCAGCGCAGCAGCACCAGCAACGACTGCTA
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CACGCGAAATCTTGTGGCTCAGAGCAAAAGGCATCCGTGGTACGGGAA
TGGGGAGCGCTATCAATTTGGAATTCAAAATGAGTGAACCAGACAACTR
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ACTGTGACTTGAACTGTTGCTCCACGCATCAAAACCAAACCCTTAACAGA

AGTAGACCAGTTCGAAGCTACTAGCACCAAACAAAATGGGCAAGACGAAG
AGCACGTCAACCTTGTCGTCATCGGCCACGTCGATGCCGGCAAGTCCA
ACCACCGGCCACTTGATCTACAAGTGCGGTGGTATCGACAAGCGTACCA
CGAGAAGTTCGAGAAGGAGGCCGCCGAGCTCGGTAAGGGTTCCTTCAA
ACGCATGGGTTCTTGACAAGCTCAAGGCCGAGCGTGAGCGTGGTATCA
ATCGATATCGCCTCTGGAAGTTCGAGTCCCCCAAGTTCGACTTCACCG
ATCGATGCCCCCGGTCACCGTGATTTCATCAAGAACKHY
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GGATCCLYNCIVNSISey:Vx
ACCACACCGGTAGCTTCTCGCGGCGGCTGACAAGAAAGATTGTTTTTA
ACATTTCGAGGCATTAATGACCCTTATCGACCTATCGTCTCAGATCATAA

AATGCACGAGCATGAAGTACGCGTGTTGTGACTTGCTTGCGTCCCACCT
CTAGATGGCTTTCTTCTTTTCAAGTGATTAAAACACCACAGTAGATGAGG

= OI

ACTCTTAGTAAGCACTGAAGAAGCGAGTAGATAGCCCTCATCCCGTTTC
TCTTTTCTAACACACTTTGTTTGGAATTCTAAAATATCTTTATCATCT
TTTCATTCACAAAACTAGTATTTCTGCATTAGAAATCATTATCCTATC
GCACTTTCACTCTGACAAGAACTTGCGTACATGGCGGGTCCTGGCAAT
ATTTTACTTGTACAGACCCAAGACTTTGTGAGTCAGTAAATAGTAAAGAA
ATGCAGAATAATCATTAGATAATTGCAAAACCCTGATCTTCAAAATGTTA
ATCACAAGTACCTACCAAGACATTTGTATCTTCTTTTTGTCTTATGCA
TTTATTTCCCATAGCGCAATTAAAAATATTAAATAACTGACGACTCTT
CTTAAGGATTCGCGATTTGCTAGTTGCACTATTGAAAAGAGCACAGTA
AATTTCATAGTTTTACTTTGTTGGCAATCTCAGCAAACATGGGTTTTAA
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TTTAAAATTAAATAATATTTGTGTTAGACTCAAAAGATACCTATACAA
CTTAGGGCTCATCGTCAACATTTGCAAATTAAAACGATTCAGCTCCTT
GTATGGTCATGTCTGTTTCTGATGCACTGAAAAATCTTGGACGAACGA
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ACATTTTATTTTCATTAGGGCATCTAAAAAACGTTGTAAAGAGTATACAA

H

AAGCAAAAAAAAGGAGAGAAAAAAAAAGGACATATATGGTTCTGCTTT
TAGTGCTTCAAGTTTGTIRCEV:XCHK
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ATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAG
TGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTT
GCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATT
AATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCT
TCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCG
AGCGGTATCAGCTCACTCAAAGGCGGTAATACGGIUMVNNSOINGINCGAATCAG

TGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGA
CAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGC
TCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCC
TTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTT
CGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTT
CAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCC
GGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTA
GCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCT
AACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAA
GCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAA
CCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGC
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CTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCAT
GAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTC
CGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATT
ATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTC
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18S(+)
184-626
AmpR / Ndel
6388..7248 633..640

Cen-Ars
696..1187

pE2NG1-18S-CA vector

oric (7448 bp)

5534..5542 E2 promoter

1307..2785

BamHI
5177..5182

185(-)
4574.5176

Spel
4568..4573

Ndel
2786..2791

G1 terminator NeoR cds
BamHlI 2789..3583
3590..4567 3584, 3589

PE2NG1-18S-CA,; 7448 bp

TCGCGCGTTTCGGTGATGACGGTGAARACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATCGATACCTGCAGT
AATTCTGGAAATAATACATGCTGTAAGAGCCCTGTATGGGGCTGCACTTA
TTAGATTGAAGCCGATTTTATTGGTGAATCATGATAATTGAGCAGATTGA
CATATTTAGTCGATGAATCGTTTGAGTTTCTGCCCCATCAGTTGTCGACG
GTAGTGTATTGGACTACGGTGACTATAACGGGTGACGGAGAGT TAGGGCT
CGACTCCGGAGAGGGAGCCTGAGAGACGGCTACCATATCCAAGGATAGCA
GCAGGCGCGTAAATTACCCACTGTGGACTCCACGAGGTAGTGACGAGAAA
TATCGATGCGAAGCGTGTATGCGTTTTGCTATCGGAATGAGAGCAATGTA
AAACCCTCATCGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAGAAGCATATGGGGCCCGTTGCAGTCACTCCGCTT
TGGTTTCACAGTCAGGAATAACACTAGCTCGTCTTCAGCGAGCATERCEH
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GTCCACAGACAGCTCAGAATAATAAAAGCTATCTTTCCATCGCTCTTGA
CTAACTCTCTTTCTGCTCCTGTAAATTCATCCAACAAATGTTTAGTCTRA
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AGGCAGGCTCACGGCCAGCTTGGCAGATAGGATAGTTCTCATATCTAT
CTGATCGTTCCCGTTTCTTTCTTAAAGCAAAGTCTTTTCTTTTCTTTT
TTTCTTTCCAGGCTCTCCACGTTTTCAGAAGTAGTACATTTTCTACTTA
TAATTAGAAAGCTTAGTACTTTTTGCTTTTCTGGATTCTGAAGACTTG
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ACTCCCTCGCACGTCTCCTTCTCCCCCAGCCATCCATCAGCGGGCACT
ACCCGCGCTTCAACGCTCGCTCGAGTGCGTGCTTATTTGCCTTCAACG
GCGCGGCGGTTAATATAGTCCCAGCACTCCTTAAGGGGGGCATCGCAG
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GATTATCATTTTAAAAACTGTCACGGAGTTACATCTTCCCTCGCATCAAA

TGTTCCCGGCCGCGTCGCATATCTAAGTTTTATAACCTACACCCCTGG
GGGTAGGGGCGAATTCTATGTACACAGCACCTCAGAACTTGCGCGCGT
CGTGACAAATGAGGGGTGTGGCGGCGCATTCGGCCGCATCGCCACATT
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GCTCGCGAGAGGCGAGGTGCCACAGCAGACCAGTAACGAGGAGCCAAG
AGGTGACCACCGACGACTACGACCACGACCACAGCCACGGLCGGLCTGCA
CACGGGACGCCTCGCATGGCAGCGCAGCAGCACCAGCAACGACTGCTA
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GCCTTCTATCGCCTTCTTGACGAGTTCTTCTAAGGAT CCLUNCIVAGI®I6 VUK

ATTTCGAGGCATTAATGACCCTTATCGACCTATCGTCTCAGATCATAAA
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AGATGGCTTTCTTCTTTTCAAGTGATTAAAACACCACAGTAGATGAGGA
TCTTAGTAAGCACTGAAGAAGCGAGTAGATAGCCCTCATCCCGTTTCC
CTTTTCTAACACACTTTGTTTGGAATTCTAAAATATCTTTATCATCTC
TTCATTCACAAAACTAGTATTTCTGCATTAGAAATCATTATCCTATCT
CACTTTCACTCTGACAAGAACTTGCGTACATGGCGGGTCCTGGCAATCEA
TTTACTTGTACAGACCCAAGACTTTGTGAGTCAGTAAATAGTAAAGAAR
GCAGAATAATCATTAGATAATTGCAAAACCCTGATCTTCAAAATGTTA
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TTATTTCCCATAGCGCAATTAAAAATATTAAATAACTGACGACTCTTT
TTAAGGATTCGCGATTTGCTAGTTGCACTATTGAAAAGAGCACAGTAT
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TTAAAATTAAATAATATTTGTGTTAGACTCAAAAGATACCTATACAAC
TTAGGGCTCATCGTCAACATTTGCAAATTAAAACGATTCAGCTCCTTT
TATGGTCATGTCTGTTTCTGATGCACTGAAAAATCTTGGACGAACGACA
ATTTTATTTTCATTAGGGCATCTAAAAAACGTTGTAAAGAGTATACAA
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GGATCCCCTCTAGAGTCGACCTGC
AGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAA
TTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGT
GTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTG
CGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTA
ATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTT
CCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGA
GCGGTATCAGCTCACTCAAAGGCGGTAATACGCWNNNSOINGINCAATCAGG
GGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA
ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCT
GACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGAC
AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCT
CTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCT
TCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTC
GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTC
AGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCG
GTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAG
CAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA
ACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG
CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAAC
CACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCA
GAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGAC
GCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATC
AAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAAT
CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTA
ATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGT
TGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCAT
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TGCCGCAAARAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATAC
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Kpnl
429..434

AmpR

4197..5057 CA

498..989

Notl
1101..110

pUNG2-CA vector
(5257 bp)

Ubi promoter (U)
1101..1845

Ndel
oric 1846..1851
3343..3351

Spe

BamHI
2644..2649
gadph terminator (G2)

2650..2979

NeoR cds
2974..2979 1849..2643

PUNG2-CA; 5257 bp

TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGLCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA
CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATT
CAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT
TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTA
ACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATT
GTAATACGACTCACTATAGGGCGAGCTCGGTACCGTTGCAGTCACTCCGC
TTTGGTTTCACAGTCAGGAATAACACTAGCTCGTCTTCAGCGAGCAT-

GCAAGCGATCC
TAGTACACTCTATATTTTTTTATGCCTCGGTAATGATTTTCATTTTTTTT
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TTCCACCTAGCGGATGACTCTTTTTTTTTCTTAGCGATTGGCATTATCAC
GCGGCCGCGGGAGACTTTGAAAGGCACAGTAAGTTTTTGAAAGATAAAAG

GGATAAAGATCAAAAAGGTCATCCTGGCAGACATGTGGAAATCCAAGAGC
ACTGAAAACGCGAAGGTTCTCAGAGGTCTCTGCTCCATGTTCATGGCAG
CGAACGGCTTTGCCTAAGACTCGGTACTATGCTACAGCTCCAGAAGTCA
TCAGTCAGTCTGTCTGAGCAAAATGAGCGAATTTTTAAATCCTTTGCGA
AGCTTTTTCGTTTGAAAGTTGTTTCTTTAAAATGGAAAGTTGATTGATT
ACCCCGATCACTGAAGCTTTATCGCAAGAGGCAGAGAGAACAGACGGTG
AGATGGGTATTATTGTAAACGCTATGCGCGCAATAGCATCCAATCAAGA
CGCAATCGAGCAACAGACGGAGATCAAAAAATAAGATAATAAAAATAAR
ACTGACTATATGTAGGAGTGGTTATGGATTTTGCTAAGATACTGGCGAT
TGTTGAATTGAAAAGAAAGAAATAGAAGAAGAAGAAGAAGAGAGAACAR
GCTTTTATTTTACAAAGCAGCAGCTTACTTTAAAGTGCTTTTCATGGA
GAGCAGAATCACTCGAGGCGCAGCAAAAACCCAACTCCAGCCAGGLCCA
CCAGACCGAAGAAAGCAAGCGTAGGGAGCTCAGCTTGATCCTGGTGCT
TCATTGAGATTGACAAAGTTGTAAGAATTAGATAAGCAAACAA
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GTACCCAATACCACACCGGTAGCTTCTCGCGGCGGCTGACAAGAAAGA
GTTTTTACACATTTCGAGGCATTAATGACCCTTATCGACCTATCGTCT
AGATCATAAAATGCACGAGCATGAAGTACGCGTGTTGTGACTTGCTTGC
CCCACCTTCTAGATGGCTTTCTTCTTTTCAAGTGATTAAAACACCACA
AGATGAGGACTCTTAGTAAGCACTGAAGAAGCGAGTAGATAGCCCTCA
CCGTTTCCCTCTTTTCTAACACACTTTGTTTGGAATTCTAAAATATCT
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SV NINGY NN NG N N NGV NN NGV VASEWNCIN\ CGATCTGGATCCCCTCTAGAG
TCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCC
TGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAA
GCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTA
ATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCA
GCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTG
GGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGG
CTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGG)NWNNGOY NG
ﬂGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAA
AGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTC
CGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCG
AAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCC
TCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCC
TTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTA
TCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAAC
CCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAG
TCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA
CAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGT
GGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCT
CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGG
CAAACAAACCACCGCTGGTAGCGGTGGTTTTITTTGTTTGCAAGCAGCAGA
TTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACG
GGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCAT
GAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAA
GTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTAC
CAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTC
ATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGG
GCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCA
CCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCG
CAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTT
GCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTT
GTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGC
TTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCA
TGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGA
AGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAA
TTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGT
ACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCT
TGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAA

44



TACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTAT
TGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAAT
AGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAA
CCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCC
TTTCGTC
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Kpnl
429..434

AmpR

4031..4891 PIT

435..934

Notl
935..942

pUNG2-PIT series
(5091 bp)

Ubi promoter (U)
935..1679

Ndel

1680..1685
OriC

3177..3185

AN
NeoR cds

BamHI
2478..2483

gadph terminator (G2)
2484..2813

Spel
2808..2813

PUNG2-PIT24; 5091 bp

TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA
CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATT
CAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT
TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTA
ACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATT

GCGGCCGCGGGAGAC
TGAAAGGCACAGTAAGTTTTTGAAAGATAAAAGGGATAAAGATCAAAAR
GTCATCCTGGCAGACATGTGGAAATCCAAGAGCACTGAAAACGCGAAG
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TCTCAGAGGTCTCTGCTCCATGTTCATGGCAGTCCGAACGGCTTTGCC
AAGACTCGGTACTATGCTACAGCTCCAGAAGTCAGTCAGTCAGTCTGTC
AGCAAAATGAGCGAATTTTTAAATCCTTTGCGAAGCTTTTTCGTTTGAA
AGTTGTTTCTTTAAAATGGAAAGTTGATTGATTGACCCCGATCACTGAA
TTTATCGCAAGAGGCAGAGAGAACAGACGGTGCGAGATGGGTATTATT
AAACGCTATGCGCGCAATAGCATCCAATCAAGAGCGCAATCGAGCAACA
ACGGAGATCAAAAAATAAGATAATAAAAATAAAACTGACTATATGTAG
AGTGGTTATGGATTTTGCTAAGATACTGGCGATTGTGTTGAATTGAAAA
AAAGAAATAGAAGAAGAAGAAGAAGAGAGAACAATGCTTTTATTTTACAA
AGCAGCAGCTTACTTTAAAGTGCTTTTCATGGACTGAGCAGAATCACTC
AGGCGCAGCAAAAACCCAACTCCAGCCAGGCCAGTCCAGACCGAAGAAA
AAGCGTAGGGAGCTCAGCTTGATCCTGGTGCTGTTCATTGAGATTGACA

] [0 0] I o] [0 =1 =

AAGTTGTAAGAATTAGATAAGCAAACAACeorNA

eleruNee  TGCTACCCAATACCACA
CGGTAGCTTCTCGCGGCGGCTGACAAGAAAGATTGTTTTTACACATTT
AGGCATTAATGACCCTTATCGACCTATCGTCTCAGATCATAAAATGCA
AGCATGAAGTACGCGTGTTGTGACTTGCTTGCGTCCCACCTTCTAGAT
CTTTCTTCTTTTCAAGTGATTAAAACACCACAGTAGATGAGGACTCTTA
TAAGCACTGAAGAAGCGAGTAGATAGCCCTCATCCCGTTTCCCTCTTT
TAACACACTTTGTTTGGAATTCTAAAATATCTTTATCATCTCTTTTCA
NGV NGLVIVVAGIWNEGIN "\ GATCTGGATCCCCTCTAGAGTCGACCTGCAGGCATG
CAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTAT
CCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGC
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CTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC
TGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATC
GGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTC
CTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTAT
CAGCTCACTCAAAGGCGGTAATACGGIMVNNSONINCAATCAGGGGATAAC
GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAA
AAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGC
ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTA
TAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT
TCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAA
GCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAG
GTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGA
CCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGAC
ACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCG
AGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGG
CTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTA
CCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT
GGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAARAA
AGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGT
GGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGG
ATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTA
AAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTG
AGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGA
CTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCC
CAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCA
ACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGT
AAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAG
GCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGT
TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGC
GGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATG
CCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATT
CTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATAC
GGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGA
AAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATC
CAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTA
CTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCA
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AAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCT
TTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGAT
ACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACA
TTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGAC
ATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTC
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PUNG2-PIT29; 5091 bp

TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGLCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA
CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATT
CAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT
TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTA
ACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATT

GCGGCCGCGGGAGAC
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GTCATCCTGGCAGACATGTGGAAATCCAAGAGCACTGAAAACGCGAAG
TCTCAGAGGTCTCTGCTCCATGTTCATGGCAGTCCGAACGGCTTTGCC
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AGCAAAATGAGCGAATTTTTAAATCCTTTGCGAAGCTTTTTCGTTTGAA
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TTTATCGCAAGAGGCAGAGAGAACAGACGGTGCGAGATGGGTATTATT
AAACGCTATGCGCGCAATAGCATCCAATCAAGAGCGCAATCGAGCAACA
ACGGAGATCAAAAAATAAGATAATAAAAATAAAACTGACTATATGTAG
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AAGCGTAGGGAGCTCAGCTTGATCCTGGTGCTGTTCATTGAGATTGACEA
GCAT
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eleruyele \ TCTACCCAATACCACA
CGGTAGCTTCTCGCGGCGGCTGACAAGAAAGATTGTTTTTACACATTT
AGGCATTAATGACCCTTATCGACCTATCGTCTCAGATCATAAAATGCA
AGCATGAAGTACGCGTGTTGTGACTTGCTTGCGTCCCACCTTCTAGAT
GCTTTCTTCTTTTCAAGTGATTAAAACACCACAGTAGATGAGGACTCTTA
GTAAGCACTGAAGAAGCGAGTAGATAGCCCTCATCCCGTTTCCCTCTTTT
CTAACACACTTTGTTTGGAATTCTAAAATATCTTTATCATCTCTTTTCAT
RO NGVVVAGUWNCIRN\ GATCTGGATCCCCTCTAGAGTCGACCTGCAGGCATG
CAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTAT
CCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGC
CTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC
TGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATC
GGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTC
CTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTAT
CAGCTCACTCAAAGGCGGTAATACGGIMVNNSONINCAATCAGGGGATAAC
GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAA
AAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGC
ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTA
TAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT
TCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAA
GCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAG
GTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGA
CCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGAC
ACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCG
AGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGG
CTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTA
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AAARAGGGARTARGGGCGACACGGRAATGTTGARTACTCATACTCTTCCT

TTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGAT
ACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACA
TTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGAC
ATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTC
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pUNG2-PIT30; 5091 bp
TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG
GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA
CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATT
CAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT
TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTA
ACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATT

GCGGCCGCGGGAGAC

()]
=
g
2
=
2
Q
)]
2
Q
=
Q
2
Q
=
2
=
2
(0]
(0]
()]
Q
0]
2
()]
Q
=
Q
()]
()]
=
2
Q
Q
= I

TTGAAAGGCACAGTAAGTTTTTGAAAGATAAAAGGGATAAAGATCAAAAR

GTCATCCTGGCAGACATGTGGAAATCCAAGAGCACTGAAAACGCGAAG
TCTCAGAGGTCTCTGCTCCATGTTCATGGCAGTCCGAACGGCTTTGCC
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TTTATCGCAAGAGGCAGAGAGAACAGACGGTGCGAGATGGGTATTATT
AAACGCTATGCGCGCAATAGCATCCAATCAAGAGCGCAATCGAGCAACA
ACGGAGATCAAAAAATAAGATAATAAAAATAAAACTGACTATATGTAG
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GCAT

>
e
)]
—
—
)]
—
g
e
)]
g
>
—
—
e
)]
>
—
g
e
)]
@]
g
>
e
@]
g
e

w



eleruyele \ TCTACCCAATACCACA
CGGTAGCTTCTCGCGGCGGCTGACAAGAAAGATTGTTTTTACACATTT
AGGCATTAATGACCCTTATCGACCTATCGTCTCAGATCATAAAATGCA
AGCATGAAGTACGCGTGTTGTGACTTGCTTGCGTCCCACCTTCTAGAT
GCTTTCTTCTTTTCAAGTGATTAAAACACCACAGTAGATGAGGACTCTTA
GTAAGCACTGAAGAAGCGAGTAGATAGCCCTCATCCCGTTTCCCTCTTTT
CTAACACACTTTGTTTGGAATTCTAAAATATCTTTATCATCTCTTTTCAT
RO NGVVVAGUWNCIRN\ GATCTGGATCCCCTCTAGAGTCGACCTGCAGGCATG
CAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTAT
CCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGC
CTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC
TGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATC
GGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTC
CTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTAT
CAGCTCACTCAAAGGCGGTAATACGGIMVNNSONINCAATCAGGGGATAAC
GCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAA
AAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGC
ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTA
TAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT
TCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAA
GCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAG
GTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGA
CCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGAC
ACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCG
AGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGG
CTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTA
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AAARAGGGARTARGGGCGACACGGRAATGTTGARTACTCATACTCTTCCT

TTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGAT
ACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACA
TTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGAC
ATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTC

Supplemental Fig. S1 Maps and sequences of circular vectors utilized in this study.
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El === BL10efla promoter . Gl BL10 GAPDH terminator . U BL10 Ubiquitin promoter . OriC P> Origin of Chromosomal replication

E2 === Shorter BL10 efla promoter . G2 === Shorter BL10 GAPDH terminator . CA CENG6-ARSH4 from yeast  * AMPR sy ampiicillin resistance gene

N === (G418 resistance gene . 18S mm= 18S rDNA from BL10 . P1T24/29/30 wmmmmmmm Cemtromere-like sequence from Phaeodactylum tricornutum(PIT)

Supplemental Fig. S2 Flow chart illustrating plasmid construction process. See Materials and Methods for details.
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Supplemental Fig. S3 Predicted positions of centromeres on each chromosome of P. tricornutum.
Chromosomal sequences of P. tricornutum CCAP 1055/1 were obtained from the NCBI dataset
GCA _000150955.2. The analysis began with the identification of 100-bp regions (with a 50-bp overlap)
within a 3-kb sliding window (advancing in 1-kb steps) with a GC content below 32%. The 3-kb region
containing the highest number of such 100-bp windows was selected for further analysis. Within this

region, the 500-bp sequence with the lowest GC content was identified.
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PUNG2-PIT24 E. coli colony
M 1 2 3 1 2 3

Supplemental Fig. S4 Results of colony PCR performed on transformed E. coli obtained from the rescue

assay. The pUNG-PIT24 vector was used as a control group in the colony PCR comparison.
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Supplemental Table S1 a PCR conditions. b primer sequences used in PCR analysis.

a)
Purpose Primer set PCR mixer PCR condition
Component Vol Step Time Temp
(BL) (m) (°C)

Preparing efl-(-1772)-Notl (F) & DNA(100~500mg/L) 1 Initial denaturation 2.0
circular ef1-2229-Spel (R) F primer (10 uMm) 5 Denaturation 1.0
DNA T&A-495-Spel (F) & R primer (10 uM) 5  Annealing }Cyﬁes 0.30 55~60
constructs T&A-170-Notl (R) dNTP mix (10mM) 1 Extension 2.0-

N1-2629-Ndel (F) & Pfu 10X buffer 5 Final extension 5.0

N1-3423-BamHl (R) Pfu DNA 0.5

E1EE-2783-BamHI (F) & polymerase

E1EE-1780-Ndel (R) H,0 32.5

EINE-1-Notl (F) &

E1NE-1478-Ndel (R)

gadph-t-1-BamH]I (F) &

gadph-t-978-Spel (R)

185-124-Ndel (F) &

185-566-Ndel (R)

185-NKNS-934 (F) &

18S-BamHI-1536 (R)

yT&A-457-BamHI (F) &

yT&A-182-Ndel (R)

Puc3-2479-Ndel (F) &

Puc3-3144-Notl (R)

EING1-185-633-Kpnl (F) &

E1NG1-18S-1298-Notl (R)

ubi-(-762)-Notl (F) &

ubi-(-1)-Ndel (R)

UNG1-185-641-Notl (F) &

UNG1-185-2505-Spel (R)
Preparatio 18S(+) (F) & 185(-) (R) DNA(50~100mg/L) 1 Initial denaturation 3.0 95
n of linear E (F) & G2 (R) F primer (10 uM) 1.25 Denaturation 0.15 95
DNA U (F) & G2 (R) R primer (10uM)  1.25 Annealing }y?ﬁes 015 55
constructs PCR Mix 12.5 Extension 3.0-5.0 72

H,0 9  Final extension 10.0 72

Checking PE2NG1-185-CA-2218 (F)+ DNA (50~100mg/L) 1 Initial denaturation 1.0 94
centromeri PE2NG1-185-CA-4376 (R)  F primer (10 pMm) 1 Denaturation 0.5 98
¢ plasmid PE2NG1-185-CA-5210 (F)+ g primer (10 uM) 1  Annealing :|» 32 0.5 55
inBL10  PE2NG1-185-CA-6397(R)  pcg miix 25 Extension  JV%%013 72

PEZNGI-185-CA-3453 (F)+ | 22 Final extension 30 72

pE2NG1-185-CA-3128 (R)

UNG2-CA-151 (F) &
UNG2-CA-3476 (R)
UNG2-CA-2513 (F) &
UNG2-CA-4435 (R)
UNG2-CA-3809 (F) &
UNG2-CA-731 (R)

UNG2-PIT24-151 (F) &
UNG2-PIT24-3310 (R)
UNG2-PIT24-3643 (F) &
UNG2-PIT24-3310 (R) UNG2-
PIT24-2347 (F) &
UNG2-PIT24-4269 (R)

D-efla (F)
D-efla (R)

65



Checking neo-qPCR (F) & cDNA (100 mg/L) 1 Initial denaturation 3.0 95
expression neo-gPCR (R) F primer (10 um) 0.4 Denaturation 40 03 95
level of efla-qPCR (F) & R primer (10 uMm) 0.4 Anneal + Ext Jcycles 0.2 60
neoin efla-gPCR (R) Fast SYBR Green 10 Melt curve anal. 0.15 95
BL10 Master Mix (2X) 1.0 60
(qRT-PCR) H,0 8.2 0.15 95
Colony PCRUNG2-PIT24-1005 (F) & E.coli cells 1 Initial denaturation 1.0 94

(Rescue
assay)

UNG2-PIT24-3310 (R)
UNG2-PIT24-2347 (F) &
UNG2-PIT24-4269 (R)

F primer (10 um)
R primer (10 uMm)

Annealing 32 o5 55

Denaturation 0.5 98
:|7:ycles

PCR Mix 25 Extension 0.2-1.3 72
UNG2-PIT24-3643 (F) & H,0 22 Final extension 3.0 72
UNG2-PIT24-1280 (R)
b)
Usage Primer name Primer sequence (5'-3')

Preparation of
circular DNA

constructs

ef1-(-1772)-Notl (F)
ef1-2229-Spel (R)
T&A-495-Spel (F)
T&A-170-Notl (R)
N1-2629-Ndel (F)
N1-3423-BamHI (R)
E1EE-2783-BamHI (F)
E1EE-1780-Ndel (R)
E1NE-1-Notl (F)
E1NE-1478-Ndel (R)
gadph-t-1-BamHlI (F)
gadph-t-978-Spel (R)
185-124-Ndel (F)
18S-566-Ndel (R)
185-NKNS-934 (F)
18S-BamHI-1536 (R)
yT&A-457-BamHI (F)
yT&A-182-Ndel (R)
Puc3-2479-Ndel (F)
Puc3-3144-Notl (R)
E1NG1-185-633-Kpnl (F)
E1NG1-18S-1298-Notl (R)
ubi-(-762)-Notl (F)
ubi-(-1)-Ndel (R)
UNG1-18S-641-Notl (F)
UNG1-185-2505-Spel (R)

AAGCAGCGGCCGCGGAAAGCACCCCGAAGAAAAG
ACTAGTCACAGGCATTGGCAGGTTT
TAAGCAACTAGTGGCGTAATCATGGTCATAGC
TGCTTAGCGGCCGCTACAATCTGCTCTGATGCCG
GCATATGATTGAACAAGATGG
GGATCCTTAGAAGAACTCGTCAAGAAGGC
TAAGCAGGATCCGTGGTTTGACCTCTTATACTTGATC
TGCTTACATATGTTCTTGATGAAATCACGGTGA
ATAAGAATGCGGCCGCCTAGCTAGCT
CGCCGGAATTCCATATGTTCTTGATGAA
CGCGGATCCATGTACCCAATA
GCGGACTAGTACAAACTTGAAGC
CCGGAATTCCATATGATATGGATACC
GGAATTCCATATGCTTCTGGAGC
CATATGGGTACCGCGGCCGCACTAGTCTGGGGATCG
CGCGGATCCTGCAAAAATCTAGCCCCAGCACG
TTATACGCGGATCCCCTCTAGAGTC
GCGGAATTCCATATGGTGCACTCTCAG
CATATGGGGCCCGTTGCAGTCACTCCGCTTTGGTTTCA

GCGGCCGCGTGATAATGCCAATCGCTAAGAAAAAAAAAG

GGTACCGTTGCAGTCACTCCGCTTTG
GCGGCCGCGTGATAATGCCAATCGCTAA
ATTTATAGCGGCCGCCACAGTTACTCCGAGTC
GGGCCCACATATGGTTGTTTGCTTATCTA
GCGGCCGCGGGAGACTTTGAAAGGCACAG
ACTAGTTTTGTGAATGAAAA

Preparation of  18S(+) (F) CCTGCAGTAATTCTGGAAATAATACATGCTG
linear DNA 185(-) (R) TGCAAAAATCTAGCCCCAGCACG
constructs E (F) CTAGCTAGCTCATGCTCCTTTCCCG
U (F) GGGAGACTTTGAAAGGCACA
G2 (R) ACTAGTTTTGTGAATGAAAAGAGA
Confirming PE2NG1-18S-CA-2218 (F) GTGCCACAGCAGACCAGTAA
centromeric PE2NG1-18S-CA-4376 (R) TGCAAATGTTGACGATGAGC
plasmid in BL10 pE2NG1-18S-CA-5210 (F) AGCTTGGCGTAATCATGGTC
PE2NG1-18S-CA-6397 (R) GCATTGGTAACTGTCAGACCAA
PE2NG1-18S-CA-3453 (F) CGTTGGCTACCCGTGATATT
PE2NG1-185S-CA-3128 (R) ATACTTTCTCGGCAGGAGCA
UNG2-CA-151 (F) CGGCATCAGAGCAGATTGTA
UNG2-CA-3476 (R) TTTTTGTGATGCTCGTCAGG
UNG2-CA-2513 (F) CGTTGGCTACCCGTGATATT
UNG2-CA-4435 (R) GGATGGAGGCGGATAAAGTT
UNG2-CA-3809 (F) GCAGAGCGAGGTATGTAGGC
UNG2-CA-731 (R) CACAGGATTTTCGTGTGTGG
UNG2-PIT24-1005 (F) ATCCTGGCAGACATGTGGAA
UNG2-PIT24-3310 (R) TTTTTGTGATGCTCGTCAGG
UNG2-PIT24-2347 (F) CGTTGGCTACCCGTGATATT
UNG2-PIT24-4269 (R) GGATGGAGGCGGATAAAGTT
UNG2-PIT24-3643 (F) GCAGAGCGAGGTATGTAGGC
UNG2-PIT24-1280 (R) CGTCTGTTCTCTCTGCCTCT
UNG2-PIT24-151 (F) CGGCATCAGAGCAGATTGTA
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D-efla (F)
D-efla (R)

CTTGCTTGCCGTATGCTC
GGTGGTGGTGGACTTGC

Checking
expression level
of neo in BL10

neo-363 (F)
neo-457 (R)
efla-616 (F)
efla- 786 (R)

GCGGCTGCATACGCTTGATCC
CAAGACCGGCTTCCATCCGAG
GACATCAAGCGCGGTAAC
GATCTCGGCGAACTTGC
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Supplemental Table S2 Formula of culture media

M3 medium

Ingredients Unit
Peptone 05¢g
Yeast extract 10g
Glucose 20g9
Nutrient solution 500 uL
Vitamin solution 50 uL
Agar (if needed) 8¢
Sea salt 32¢g
Distilled water tolL
Nutrient solution

Ingredients Unit
Ferric chloride hexahydrate 139¢g
Manganese chloride tetrahydrate 0.36¢g
Boric acid 33649
EDTA 450 g
Sodium dihydrogen phosphate dihydrate 2009
Sodium nitrate 100.0¢
Distilled water tollL
Vitamin solution

Ingredients Unit
Vitamin B1 2049
Vitamin B12 0.1g
Vitamin H 0.1g
Distilled water tollL
H3 medium

Ingredients Unit
Peptone 1049
Yeast extract 209¢
Glucose 4049
Seawater 28%o tollL
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LB medium

Ingredients Unit
LB broth 2509
Agar (if needed) 159
Distilled water tollL
GYSS medium

Ingredients Unit
Glucose 4509
Yeast extract 459
Sodium sulfate 9.0g
Seawater 1%o tolL
2X GYSS medium

Ingredients Unit
Glucose 90.0¢9
Yeast extract 9.0g
Sodium sulfate 9.0¢9
Seawater 1%o tolL
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