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Table S1 Primers and fragments used for plasmids construction in this study

Fragments Primers Sequence (5’-3’)
pYEX16 assembly

EX161_F TCTAGAACTAGTGGATCCATGACCATEX161
EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162_F AGCGAAAACGGTCTGCGCTGCEX162
EX162_R CAGGCAAGCGATCCGTCCTAAGAA
EX163_F GACGAAAGGGCCTCGTGATACGEX163
EX163_R GAGCTCCAGCTTTTGTTCCCTTTA

pYEX20 assembly
EX201_F CGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAG

CTCTATTGAATTTTCAAAAATTCT
EX201

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX203
EX203_R GTGAATCCGTAATCATGGTCATGGATCCACTAGTTCTA

GAATAGTTTTTTCTCCTTGAC 
pYEX21 assembly

EX211_F GCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGC
TCTATAGTTTTTTCTCCTTGAC

EX211

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX213
EX213_R GTGAATCCGTAATCATGGTCATGGATCCACTAGTTCTA

GAATATTGAATTTTCAAAAATTCT
pYEX22 assembly

EX221_F CGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAG
CTCGGCCAGGTTACTGCCAATT

EX221

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX223
EX223_R GTGAATCCGTAATCATGGTCATGGATCCACTAGTTCTA

GATATTGAATTTTCAAAAATTCTTA
pYEX23 assembly

EX231_F GCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGC
TCAGAATGTTCACAGGCGCATA

EX231

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX233
EX233_R AGTGAATCCGTAATCATGGTCATGGATCCACTAGTTCT

AGAATACTATGTGTTGCCCTACC
pYEX24 assembly
EX241 EX241_F GCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGC
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TCTTTTAAATTTGGAGTTCAGT
EX161_R CTGTAGCGGCTGATGTTGAACTG 

EX162 The fragment is the same as the one used in pYEX16 assembly.
EX163_F GACGAAAGGGCCTCGTGATACGEX243
EX243_R GTGAATCCGTAATCATGGTCATGGATCCACTAGTTCTA

GATTTTGAGGGAATATTCAACTG
pYEX25 assembly

EX251_F GCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGC
TCGGTTGCAATTTCTTTTTCTA

EX251

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX253
EX253_R CCAGTGAATCCGTAATCATGGTCATGGATCCACTAGTT

CTAGATGAAAGAATTATTTTTTTTATTATG
pYEX26 assembly

EX261_F GCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGC
TCTATATCTAGGAACCCATCAG

EX261

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX263
EX263_R CCAGTGAATCCGTAATCATGGTCATGGATCCACTAGTT

CTAGATTTTAGTTTATGTATGTGTTTTT
pYEX27 assembly

EX271_F CGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAG
CTCTATTTTAGATTCCTGACTTCAA

EX271

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX273
EX273_R CAGTGAATCCGTAATCATGGTCATGGATCCACTAGTTC

TAGATTTTATATTTGTTGTAAAAAGTAGAT
pYEX28 assembly

EX281_F CAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCT
CAAGCAACAGGCGCGTTGGA

EX281

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.

EX163_F GACGAAAGGGCCTCGTGATACGEX283
EX283_R GTGAATCCGTAATCATGGTCATGGATCCACTAGTTCTA

GATTTGTAATTAAAACTTAGATTAGATTGCTA 
pYEX29 assembly

EX291_F CGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAG
CTCTAAAACGTGGGTAGAGGAC

EX291

EX161_R CTGTAGCGGCTGATGTTGAACTG 
EX162 The fragment is the same as the one used in pYEX16 assembly.
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EX163_F GACGAAAGGGCCTCGTGATACGEX293
EX293_R CAGTGAATCCGTAATCATGGTCATGGATCCACTAGTTC

TAGAGTTATGTTAACTTTTGTTACTTTT
pZY141 assembly

1411_F GCAATTAACCCTCACTAAAGGGAACAAAAGCGCGGCC
GCttcaccgattctgagcgaat

1411

1411_R GGCATCCGCTTACAGACAAGCTGTGAAAAGAAAGTGG
AATATTCATTCATATCATATTT

1412_F AAAAATATGATATGAATGAATATTCCACTTTCTTTTCA
CAGCTTGTCTGTAAGCGGATG

1412

1412_R TTGATAAAAAATGTTTATCCATTGGACCGTGTAGTACC
CAATTCGCCCTATAGTGAGTC

1413_F GCGCGTAATACGACTCACTATAGGGCGAATTGGGTACT
ACACGGTCCAATGGATAAACA

1413

1413_R ATCGTTTGAAAGATGGGTCCGTCACCTGCATTAAATCC
TAATCTCTGCTTTTGTGCGCG

1414_F GTACATACATAAACATACGCGCACAAAAGCAGAGATT
AGGATTTAATGCAGGTGACGGA

1414

1414_R AAAAAAGTAAGAATTTTTGAAAATTCAATATAAATGG
TTTTAACCAATAAAACAGTCAT

1415_F TGTTTTATTGGTTAAAACCATttatattgaattttcaaaaattcttacttttttt
ttgg

1415

1415_R AAAAAAATCTTTGACTATTCAATCATTGCGCTATAGTT
TTTTCTCCTTGACGTTAAAGT

1416_F acctctatactttaacgtcaaggagaaaaaactataGCGCAATGATTGAATA
GTCAAAG

1416

1416_R GTTGTTCTGAACAAAGTAAAAAAAAGAAGTATACATT
TGACACTTGATTTGACACTTCT

1417_F AAAGAAGTGTCAAATCAAGTGTCAAATGTATACTTCTT
TTTTTTACTTTGTTCAGAACA

1417

1417_R AGCTCCCGGAGACGGTCACAGCTTGTCTGTGCGGCCGC
TTAATGATACGGGAGTTGCCG

1418_F gcttatattgcggcaactcccgtatcattaaGCGGCCGCACAGACAAGCT
GTGACCGTC

1418

1418_R ACCTGTGATTCGCTCAGAATCGGTGAAGCGGCCGCGCT
TTTGTTCCCTTTAGTGAGGGT

pZY150 assembly
1501_F TTAACCCTCACTAAAGGGAACAAAAGCGCGGCCGCacg

cagataattccaggtattttg
1501

1501_R CGCGCGTAATACGACTCACTATAGGGCGAATTGGGTA
CCTTCGTTTCCTGCAGGTTTTT

1502_F acccaactgcacagaacaaaaacctgcaggaaacgaagGTACCCAATTCGC
CCTATAGT

1502

1502_R CTTGAGAAGGTTTTGGGACGCTCGAAGGCTTTAATTTG
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CTCACAGCTTGTCTGTAAGCG
1503_F TTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA

GCAAATTAAAGCCTTCGAGCG
1503

1233_R CAAAGGCAACAGCATCTTTGATGATAGAGGACTTGCA
GTAAACAGGCCCCTTTTCCTTT

1234_F TTACATGATATCGACAAAGGAAAAGGGGCCTGTTTACT
GCAAGTCCTCTATCATCAAAG

1504

1234_R AAAAAAAAAGTAAGAATTTTTGAAAATTCAATATAAA
TGAAGAAGACAGTCGTCATAGG

1235_F TATGACGACTGTCTTCTTCATttatattgaattttcaaaaattcttactttttttt
tgg

1505

1235_R TAGCGTGGTCCAATAATGGTGGTTGTGACATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1236_F atacctctatactttaacgtcaaggagaaaaaactataATGTCACAACCACCA
TTATTG

1506

1236_R AAAAAATTGATCTATCGATTTCAATTCAATTCAATTTA
AACAGGTCTTTGCCATAAACC

1237_F CAGCCGGTTTATGGCAAAGACCTGTTTAAATTGAATTG
AATTGAAATCGATAGATCAAT

1507

1507_R TTGAAGCTCTAATTTGTGAGTTTAGTATACATGCATTT
ACAACGAACGCAGAATTTTCG

1508_F GTTTAATAACTCGAAAATTCTGCGTTCGTTgtaaatgcatgtat
actaaactcacaaat

1508

1508_R CTCCCGGAGACGGTCACAGCTTGTCTGTGCGGCCGCCG
TTTAAGGGCAAATGTACTCTC

1509_F ccttctgcgagagtacatttgcccttaaacgGCGGCCGCACAGACAAGCT
GTGACCGTC

1509

1509_R GCTTCAAAATACCTGGAATTATCTGCGTGCGGCCGCGC
TTTTGTTCCCTTTAGTGAGGG

pZY151 assembly
1511_F CACTAAAGGGAACAAAAGCTGGAGCTCTAGTAGCGGC

CGCATAACGAGAACACACAGGG
1511

1511_R CTAAATCATTAAAGTAACTTAAGGAGTTAAATTTAAGC
AAGGATTTTCTTAACTTCTTC

1512_F CGCCGAAGAAGTTAAGAAAATCCTTGCTTAAATTTAAC
TCCTTAAGTTACTTTAATGAT

1512

1512_R CTTGAGAAGGTTTTGGGACGCTCGAAGGCTTTAATTTG
CGCGAAAAGCCAATTAGTGTG

1513_F TCGATAAAGCACTTAGTATCACACTAATTGGCTTTTCG
CGCAAATTAAAGCCTTCGAGC

1513

1153_R ATCCAAAAAAAAAGTAAGAATTTTTGAAAATTCAATA
TAAACAGGCCCCTTTTCCTTTG

1154 1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg
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1154_R CTGCTGCCATTGCGGTATAAGCCATTATAGTTTTTTCTC
CTTGACGTTAAAGTATAGAG

1155_F atatacctctatactttaacgtcaaggagaaaaaactataATGGCTTATACCGC
AATGG

1155

1155_R AGGGAAAAAGAAATCATCAAATCATTCATTCTTCAGA
CTTAGTTTTGCCTGAAAGCGAT

1156_F TTGGCCGATTACATCGCTTTCAGGCAAAACTAAGTCTG
AAGAATGAATGATTTGATGAT

1156

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517_F AAGCTGAATGGGCAGTTCGAATAAAAGATTCTCTTTTT
TTATGATATTTGTACATAAAC

1517

1517_R CGCCATTCGCCATTCAGGCTGCGCAACTGTTGCGGCCG
CGACAACGACCAAGCTCACAT

1518_F GGATAGTCTTTTGATGTGAGCTTGGTCGTTGTCGCGGC
CGCAACAGTTGCGCAGCCTGA

1518

1518_R ATAGCGCCCCTGTGTGTTCTCGTTATGCGGCCGCTACT
AGAGCTCCAGCTTTTGTTCCC

pZY152 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.

1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg

1164

1164_R CACCAGCCTTAGAACCAGAAACCATTATAGTTTTTTCT
CCTTGACGTTAAAGTATAGAG

1165_F atacctctatactttaacgtcaaggagaaaaaactataATGGTTTCTGGTTCTA
AGGCT

1165

1165_R AAAAAGAAATCATCAAATCATTCATTCTTCAGACTTAA
GCTATCTTCATGACAGGTGAC

1166_F GCTGACTGGTCACCTGTCATGAAGATAGCTTAAGTCTG
AAGAATGAATGATTTGATGAT

1166

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY153 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.

1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg

1174

1174_R CATGTTTCTTAGCACAAACAGTCATTATAGTTTTTTCTC
CTTGACGTTAAAGTATAGAG
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1175_F cctctatactttaacgtcaaggagaaaaaactataATGACTGTTTGTGCTAA
GAAACAT

1175

1175_R GAAATCATCAAATCATTCATTCTTCAGACTTAAGAAAC
TGCAGCTAATTTCTTATCGAA

1176_F GGTTCGATAAGAAATTAGCTGCAGTTTCTTAAGTCTGA
AGAATGAATGATTTGATGAT

1176

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY154 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.

1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg

1184

1184_R CAGTCAAAATGTTAGCATAGTCCATTATAGTTTTTTCTC
CTTGACGTTAAAGTATAGAG

1185_F ctctatactttaacgtcaaggagaaaaaactataATGGACTATGCTAACATT
TTGACTG

1185

1185_R TTTGAAAAAGTTGGCTGATATTCCTTTATAAGTCTGAA
GAATGAATGATTTGATGATTT

1186_F ATTTTGAAAAAGTTGGCTGATATTCCTTTATAAGTCTG
AAGAATGAATGATTTGATGAT

1186

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY155 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.

1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg

1194

1194_R CAATAGATTTTGAAGATGTCAACATTATAGTTTTTTCTC
CTTGACGTTAAAGTATAGAG

1195_F ctatactttaacgtcaaggagaaaaaactataATGTTGACATCTTCAAAAT
CTATTGAG

1195

1195_R AATCATCAAATCATTCATTCTTCAGACTTATTCATTAAC
AGACAAAACATCCATAATCT

1196 1196_F AAGATTATGGATGTTTTGTCTGTTAATGAATAAGTCTG
AAGAATGAATGATTTGATGAT

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG
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1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY156 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.

1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg

1204

1204_R CAGAAATAGTAGCTAAGAAAGCCATTATAGTTTTTTCT
CCTTGACGTTAAAGTATAGAG

1205_F ctctatactttaacgtcaaggagaaaaaactataATGGCTTTCTTAGCTACT
ATTTCTG

1205

1205_R GAAATCATCAAATCATTCATTCTTCAGACTTAATTTTGT
CTATTAGCTATATATGAAGC

1206_F ATTGCTTCATATATAGCTAATAGACAAAATTAAGTCTG
AAGAATGAATGATTTGATGAT

1206

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY157 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.

1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg

1574_F

1574_R CAGTTCTGTTATGAGAGTTCAACATtatagttttttctccttgacgttaa
agtatagag

1575_F ctctatactttaacgtcaaggagaaaaaactataATGTTGAACTCTCATAAC
AGAACTG

1575

1575_R GAAAAAGAAATCATCAAATCATTCATTCTTCAGACTTA
ATCGTTTGTTGCTTCAACTCT

1576_F GAAACTATCAGAGTTGAAGCAACAAACGATTAAGTCT
GAAGAATGAATGATTTGATGAT

1576

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY158 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.
1584 1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
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tttttgg
1584_R CTCTAGATAACAATTCTGGTCTCATtatagttttttctccttgacgttaa

agtatagag
1585_F ctctatactttaacgtcaaggagaaaaaactataATGAGACCAGAATTGTT

ATCTAGAG
1585

1585_R AATCATCAAATCATTCATTCTTCAGACTTATTTTTCTCT
TGTAGCTAATTCTCTAACAG

1586_F TCTGTTAGAGAATTAGCTACAAGAGAAAAATAAGTCT
GAAGAATGAATGATTTGATGAT

1586

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY159 assembly
1511 The fragment is the same as the one used in pZY151 assembly.
1512 The fragment is the same as the one used in pZY151 assembly.
1513 The fragment is the same as the one used in pZY151 assembly.

1154_F GACAAAGGAAAAGGGGCCTGTttatattgaattttcaaaaattcttactttt
tttttgg

1594

1594_R AATGCAGCATCCAAAGTTGTAGTCATtatagttttttctccttgacgtt
aaagtatagag

1595_F tacctctatactttaacgtcaaggagaaaaaactataATGACTACAACTTTGG
ATGCTG

1595

1595_R GAAATCATCAAATCATTCATTCTTCAGACTTATCTATCT
CTTTCAACAACGTATCTAGC

1596_F GTTGCTAGATACGTTGTTGAAAGAGATAGATAAGTCTG
AAGAATGAATGATTTGATGAT

1596

1516_R AAAGTTTATGTACAAATATCATAAAAAAAGAGAATCT
TTTATTCGAACTGCCCATTCAG

1517 The fragment is the same as the one used in pZY151 assembly.
1518 The fragment is the same as the one used in pZY151 assembly.
pZY161 assembly

1611_F gttaatatacctctatactttaacgtcaagg1611
1611_R GACGGTCACAGCTTGTCTGT
1612_F agagtacatttgcccttaaacg1612
1612_R ACTATAGGGCGAATTGGGTAC
1613_F aaaaacctgcaggaaacgaag1613
1613_R tatagttttttctccttgacgttaaagt

pZY162 assembly
1611 The fragment is the same as the one used in pZY161 assembly.
1612 The fragment is the same as the one used in pZY161 assembly.

1613_F aaaaacctgcaggaaacgaag1623
1623_R GCCAGAAGTTTTTAGAGTTCATAATTCTAATGTTATTT
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GAACAGGCCCCTTTTCCTTT
1624 1624_F TCGACAAAGGAAAAGGGGCCTGTTCAAATAACATTAG

AATTATGAACTCTAAAAACTTC
1613_R tatagttttttctccttgacgttaaagt

pZY163 assembly
1611 The fragment is the same as the one used in pZY161 assembly.
1612 The fragment is the same as the one used in pZY161 assembly.

1613_F aaaaacctgcaggaaacgaag1633
1633_R GCTGTTATTGCTAGGTCTGTCGGTGTCTTGGCATTTTAA

ACAGGCCCCTTTTCCTT
1634_F TGATCTTGTTCTTTACCCATttatattgaattttcaaaaattcttactttttttttg

g
1634

1613_F tatagttttttctccttgacgttaaagt
pZY171 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.

1503_F TTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA
GCAAATTAAAGCCTTCGAGCG

1233

1233_R CAAAGGCAACAGCATCTTTGATGATAGAGGACTTGCA
GTAAACAGGCCCCTTTTCCTTT

1234_F TTACATGATATCGACAAAGGAAAAGGGGCCTGTTTACT
GCAAGTCCTCTATCATCAAAG

1234

1234_R AAAAAAAAAGTAAGAATTTTTGAAAATTCAATATAAA
TGAAGAAGACAGTCGTCATAGG

1235_F TATGACGACTGTCTTCTTCATttatattgaattttcaaaaattcttactttttttt
tgg

1245

1245_R CTGCATGGTTCAACAAAGATGGGTTGTTCATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1246_F cctctatactttaacgtcaaggagaaaaaactataATGAACAACCCATCTTT
GTTGAAC

1246

1246_R AAATTGATCTATCGATTTCAATTCAATTCAATTTATAAT
GGTCTTTGCCACAAATGAGC

1247_F CAGCTCATTTGTGGCAAAGACCATTATAAATTGAATTG
AATTGAAATCGATAGATCAAT

1247

1507_R TTGAAGCTCTAATTTGTGAGTTTAGTATACATGCATTT
ACAACGAACGCAGAATTTTCG

1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY172 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.
1233 The fragment is the same as the one used in pZY171 assembly.
1234 The fragment is the same as the one used in pZY171 assembly.
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1235_F TATGACGACTGTCTTCTTCATttatattgaattttcaaaaattcttactttttttt
tgg

1255

1255_R GTGAGACGACCCACAACAAAGCAACAGACATTATAGT
TTTTTCTCCTTGACGTTAAAGT

1256_F atacctctatactttaacgtcaaggagaaaaaactataATGTCTGTTGCTTTGT
TGTGG

1256

1256_R AAAATTGATCTATCGATTTCAATTCAATTCAATTTATCT
CTGCAAAGAAGCAGTTTTAG

1257_F CAACTAAAACTGCTTCTTTGCAGAGATAAATTGAATTG
AATTGAAATCGATAGATCAAT

1257

1507_R TTGAAGCTCTAATTTGTGAGTTTAGTATACATGCATTT
ACAACGAACGCAGAATTTTCG

1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY173 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.
1233 The fragment is the same as the one used in pZY171 assembly.
1234 The fragment is the same as the one used in pZY171 assembly.

1235_F TATGACGACTGTCTTCTTCATttatattgaattttcaaaaattcttactttttttt
tgg

1735

1735_R AAAATGGTGAAGCACCTGAAGTAGATGGCATtatagttttttct
ccttgacgttaaagt

1736_F atatacctctatactttaacgtcaaggagaaaaaactataATGCCATCTACTTC
AGGTG

1736

1736_R AAAATTGATCTATCGATTTCAATTCAATTCAATTTATTG
TGGAGATTTTGGCATCATAG

1737_F GAGCTATGATGCCAAAATCTCCACAATAAATTGAATTG
AATTGAAATCGATAGATCAAT

1737

1507_R TTGAAGCTCTAATTTGTGAGTTTAGTATACATGCATTT
ACAACGAACGCAGAATTTTCG

1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY174 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.
1233 The fragment is the same as the one used in pZY171 assembly.
1234 The fragment is the same as the one used in pZY171 assembly.

1235_F TATGACGACTGTCTTCTTCATttatattgaattttcaaaaattcttactttttttt
tgg

1745

1745_R CAGCATGATGTAACAAAGTTGGATTATCCATtatagttttttctc
cttgacgttaaagt

1746 1746_F ctatactttaacgtcaaggagaaaaaactataATGGATAATCCAACTTTGT
TACATCAT
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1746_R AAAATTGATCTATCGATTTCAATTCAATTCAATTTATCT
TGGTCTTTGCCATAATTCAG

1747_F CAGCTGAATTATGGCAAAGACCAAGATAAATTGAATT
GAATTGAAATCGATAGATCAAT

1747

1507_R TTGAAGCTCTAATTTGTGAGTTTAGTATACATGCATTT
ACAACGAACGCAGAATTTTCG

1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY181 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.

1503_F TTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA
GCAAATTAAAGCCTTCGAGCG

1273

1273_R CTAAAGCAACAGCTGGTTTAATGTTGGAAGATTTGATT
TGAACAGGCCCCTTTTCCTTT

1274_F CATGATATCGACAAAGGAAAAGGGGCCTGTTCAAATC
AAATCTTCCAACATTAAACCAG

1274

1274_R AAAAAAAGTAAGAATTTTTGAAAATTCAATATAAATG
AAACCAACTACAGTTATTGGTG

1275_F AATAACTGTAGTTGGTTTCATttatattgaattttcaaaaattcttacttttttt
ttgg

1275

1235_R TAGCGTGGTCCAATAATGGTGGTTGTGACATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1236_F atacctctatactttaacgtcaaggagaaaaaactataATGTCACAACCACCA
TTATTG

1236

1236_R AAAAAATTGATCTATCGATTTCAATTCAATTCAATTTA
AACAGGTCTTTGCCATAAACC

1237_F CAGCCGGTTTATGGCAAAGACCTGTTTAAATTGAATTG
AATTGAAATCGATAGATCAAT

1237

1507_R TTGAAGCTCTAATTTGTGAGTTTAGTATACATGCATTT
ACAACGAACGCAGAATTTTCG

1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY183 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.

1503_F TTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA
GCAAATTAAAGCCTTCGAGCG

1283

1283_R GTGCTGTTATTGCTAGGTCTGTCGGTGTCTTGGCATTTT
AAACAGGCCCCTTTTCCTTT

1284_F TAATTACATGATATCGACAAAGGAAAAGGGGCCTGTT
TAAAATGCCAAGACACCGACAG

1284

1284_R AAAAGTAAGAATTTTTGAAAATTCAATATAAATGGGT
AAAGAACAAGATCAAGATAAGC
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1285_F TTGATCTTGTTCTTTACCCATttatattgaattttcaaaaattcttactttttttt
tgg

1285

1235_R TAGCGTGGTCCAATAATGGTGGTTGTGACATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1236 The fragment is the same as the one used in pZY181assembly.
1237 The fragment is the same as the one used in pZY181 assembly.
1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY184 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.

1503_F TTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA
GCAAATTAAAGCCTTCGAGCG

1263

1263_R ACGTCTTCCAAGGACAGAACTCTAACGATATTAGGATA
TAAACAGGCCCCTTTTCCTTT

1264_F ATGATATCGACAAAGGAAAAGGGGCCTGTTTATATCCT
AATATCGTTAGAGTTCTGTCC

1264

1264_R CAAAAAAAAAGTAAGAATTTTTGAAAATTCAATATAA
ATGTCTGATCAGAAGAAGCACA

1265_F GTGCTTCTTCTGATCAGACATttatattgaattttcaaaaattcttacttttttt
ttgg

1265

1235_R TAGCGTGGTCCAATAATGGTGGTTGTGACATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1236 The fragment is the same as the one used in pZY181 assembly.
1237 The fragment is the same as the one used in pZY181 assembly.
1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY185 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.

1503_F TTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA
GCAAATTAAAGCCTTCGAGCG

1853

1853_R CTGCATTGATCTTGGCTATCGCAGTTTACTTAAGACAA
TAAACAGGCCCCTTTTCCTTT

1854_F 1854_F TACATGATATCGACAAAGGAAAAGGGGCCTGTTTATT
GTCTTAAGTAAACTGCGATAGC

1854_R atccaaaaaaaaagtaagaatttttgaaaattcaatataaATGGGTCCAAGACC
ATCAG

1855_F AACTGATGGTCTTGGACCCATttatattgaattttcaaaaattcttactttttt
tttgg

1855

1235_R TAGCGTGGTCCAATAATGGTGGTTGTGACATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1236 The fragment is the same as the one used in pZY181 assembly.
1237 The fragment is the same as the one used in pZY181 assembly.
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1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY186 assembly
1501 The fragment is the same as the one used in pZY150 assembly.
1502 The fragment is the same as the one used in pZY150 assembly.

1503_F TTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA
GCAAATTAAAGCCTTCGAGCG

1863

1863_R TGCCAGAAGTTTTTAGAGTTCATAATTCTAATGTTATTT
GAACAGGCCCCTTTTCCTTT

1864_F TCGACAAAGGAAAAGGGGCCTGTTCAAATAACATTAG
AATTATGAACTCTAAAAACTTC

1864

1864_R aaaagtaagaatttttgaaaattcaatataaATGTCTAAGAAACATATCGT
TATCATCG

1865_F GATGATAACGATATGTTTCTTAGACATttatattgaattttcaaaaat
tcttacttttt

1865

1235_R TAGCGTGGTCCAATAATGGTGGTTGTGACATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1236 The fragment is the same as the one used in pZY181 assembly.
1237 The fragment is the same as the one used in pZY181 assembly.
1508 The fragment is the same as the one used in pZY150 assembly.
1509 The fragment is the same as the one used in pZY150 assembly.
pZY187 assembly
1501 The fragment is the same as the one used in pZY150 assembly.

1502_F acccaactgcacagaacaaaaacctgcaggaaacgaagGTACCCAATTCGC
CCTATAGT

1872

1872_R GAACTTCGCGGCTCGTGCTATATTCTTGTTGCTACCGTC
TCACAGCTTGTCTGTAAGCG

18710_F TCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGAGAC
GGTAGCAACAAGAATATAGCA

18710

18710_R GACAAATAAGCAGATGATGTAGCCATTTTTGAGGGAA
TATTCAACTGTTTTTTTTTAT

18711_F catgataaaaaaaaacagttgaatattccctcaaaaATGGCTACATCATCTG
CTTATTT

18711

18711_R TTAACTAATAATTAGAGATTAAATCGCTTAAACTAAAG
ACAATTCATCAGACAAAGAAA

18712_F CTTTGTCTGATGAATTGTCTTTAGTTTAAGCGATTTAAT
CTCTAATTATTAGTTAAAGT

18712

18712_R GAGAAGGTTTTGGGACGCTCGAAGGCTTTAATTTGCGG
CAGTTTTGAATTGAGTAACCA

1873_F CCTCGATACAAATAATGGTTACTCAATTCAAAACTGCC
GCAAATTAAAGCCTTCGAGCG

1873

1873_R GTAGGTCACAGAAGAAGTTGTCTGAAGCTATTACATCT
TAAACAGGCCCCTTTTCCTTT

1874 1874_F ACATGATATCGACAAAGGAAAAGGGGCCTGTTTAAGA
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TGTAATAGCTTCAGACAACTTC
1874_R CAAAAAAAAAGTAAGAATTTTTGAAAATTCAATATAA

ATGCCACAAATAGGTTTGGTTT
1875_F AACCAAACCTATTTGTGGCATttatattgaattttcaaaaattcttactttttt

tttgg
1875

1235_R TAGCGTGGTCCAATAATGGTGGTTGTGACATTATAGTT
TTTTCTCCTTGACGTTAAAGT

1236 The fragment is the same as the one used in pZY181 assembly.
pBS20 assembly

BS201_F AGAAATCATCAAATCATTCATTCTTCAGACTTAAGAAA
CTGCAGCTAATTTCTTATCG

BS201

BS201_R aaaaaaaaagtaagaatttttgaaaattcaatataaATGACTGTTTGTGCTAA
GAAACA

BS202_F TTTCTTAGCACAAACAGTCATttatattgaattttcaaaaattcttacttttttt
ttgg

BS202

BS202_R AAGTAACAAAGGAACCTAGAGGC
BS203_F CAGTAGATAGGGAGCCCTTGBS203
BS203_R GGCTCCAGATTTATCAGCAATAAAC
BS204_F TTGCAGGACCACTTCTGCBS204
BS204_R ccaaaccgttattcattcgtga
BS205_F cttttaacagcgatcgcgtaBS205
BS205_R GGTTCGATAAGAAATTAGCTGCAGTTTCTTAAGTCTGA

AGAATGAATGATTTGATGATT
pZY207 assembly

2071_F CATTATAGAGCGCACAAAGGAGA2071
2071_R CCGCTCGGCGGCTTCTAATCCGtttagttggtaattaactagaaaaagaaagt

aaac
2072_F tttttctagttaattaccaactaaaCGGATTAGAAGCCGCCGA2072
2072_R atgagcggactgagggcgacccactagtggatctgatatcaccta
2073_F aggtgatatcagatccactagtgggtcgccctcagtccgctc2073
2073_R CGAATTGGGTACCGGCCGCGGCCGCattaagcgtgatattcaataacttcc

c
2074_F attgaatatcacgcttaatGCGGCCGCGGCCGGTACCCAATTCGC2074
2074_R CTACAAAAATGCATCCCGAG

pBS21 assembly
BS211_F GCAATTAACCCTCACTAAAGGGAACAAAAGCGCGG

CCGCcaatggtctaggtagtggca
BS211

BS211_R tttttgtgcttacagcactaatgcctgaatttatgttgaagacgggagtggaaagaacg
BS212_F gatagttggtttcccgttctttccactcccgtcttcaacataaattcaggcattagtgcBS212

BS212_R GAGCGCGCGTAATACGACTCACTATAGGGCGAATTG
GGTACaagacgtcaactgcccca

BS213 BS213_F ctaccattttgttattgtacgtggggcagttgacgtcttGTACCCAATTCGCC
CTATAG
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22
23

BS213_R CTCCCGGAGACGGTCACAGCTTGTCTGTGCGGCCGC
gagaccaccaagaatacagaagc

BS214_F gggcataatagcttctgtattcttggtggtctcGCGGCCGCACAGACAA
GCTGTGACCG

BS214

BS214_R agcttcgaatgccactacctagaccattgGCGGCCGCGCTTTTGTTCC
CTTTAGTGAGG
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25 Supplementary Figure 1 Refinement of 1H (A) and 13C (B) NMR assignments of (all-E)-

26 lycopene from BS106.
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