
02/05/2022 14:48:30(from 2602-2684 bp)

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 1/124

Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M1...

CGCGTagagaatagcagatgctatattaaagtattttgaattaagctcaaatgaagtagatgagtttaaaaatataaaatagt
6046 pThl

intpThl_F

AB 054

template sequence pMTL82151_fdh_pflA_pflB_gibson

CGCGTAGAGAATAGCAGATGCTATATTAAAGTATTTTGAATTAAGCTCAAATGAAGTAGATGAGTTTAAAAATATAAAATAGT
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 2/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 3/124

ataattagtgtattaattggattagagttatgttttgcaagcatatttgcttaatttttatagaaattaagcaaatatgcttt
6046 pThl

template sequence pMTL82151_fdh_pflA_pflB_gibson

ATAATTAGTGTATTAATTGGATTAGAGTTATGTTTTGCAAGCATATTTGCTTAATTTTTATAGAAATTAAGCAAATATGCTTT
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 4/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 5/124

tttggtatggataattataaaagtatgaagtttgtttaaaatttaacaaaatttacttgataaaaaaaataatagagggtata
6046 pThl

template sequence pMTL82151_fdh_pflA_pflB_gibson

TTTGGTATGGATAATTATAAAAGTATGAAGTTTGTTTAAAATTTAACAAAATTTACTTGATAAAAAAAATAATAGAGGGTATA
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 6/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 7/124

atttagatatgttaataatttaacgaaaataaatattttatagaattttaggaggtcaAGGATGAAGATAGTTCTTGTTCTTT
6046 pThl

fdh1 C boidinii ...sed for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

ATTTAGATATGTTAATAATTTAACGAAAATAAATATTTTATAGAATTTTAGGAGGTCAAGGATGAAGATAGTTCTTGTTCTTT
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

--------------------------------------------------------------------------------TTT
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 8/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 9/124

ATGATGCTGGAAAACATGCAGCAGATGAAGAGAAACTTTATGGATGCACAGAGAATAAACTTGGAATAGCAAATTGGCTTAAA
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

ATGATGCTGGAAAACATGCAGCAGATGAAGAGAAACTTTATGGATGCACAGAGAATAAACTTGGAATAGCAAATTGGCTTAAA
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

ATGATGCTGGAAAACATGCAGCAGATGAAGAGAAACTTTATGGATGCACAGAGAATAAACTTGGAATAGCAAATTGGCTTAAA
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 10/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 11/124

GATCAAGGACATGAACTTATAACAACAAGTGATAAAGAAGGTGGAAATTCAGTTCTTGATCAACATATACCTGATGCAGATAT
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

GATCAAGGACATGAACTTATAACAACAAGTGATAAAGAAGGTGGAAATTCAGTTCTTGATCAACATATACCTGATGCAGATAT
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

GATCAAGGACATGAACTTATAACAACAAGTGATAAAGAAGGTGGAAATTCAGTTCTTGATCAACATATACCTGATGCAGATAT
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 12/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 13/124

AATAATAACAACACCTTTTCATCCTGCATATATAACAAAAGAAAGAATAGATAAAGCAAAAAAACTTAAACTTGTTGTAGTTG
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

AATAATAACAACACCTTTTCATCCTGCATATATAACAAAAGAAAGAATAGATAAAGCAAAAAAACTTAAACTTGTTGTAGTTG
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

AATAATAACAACACCTTTTCATCCTGCATATATAACAAAAGAAAGAATAGATAAAGCAAAAAAACTTAAACTTGTTGTAGTTG
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 14/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 15/124

CTGGTGTTGGAAGTGATCATATAGATCTTGATTATATAAATCAGACTGGAAAAAAGATAAGTGTTCTTGAAGTTACAGGATCA
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

CTGGTGTTGGAAGTGATCATATAGATCTTGATTATATAAATCAGACTGGAAAAAAGATAAGTGTTCTTGAAGTTACAGGATCA
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

CTGGTGTTGGAAGTGATCATATAGATCTTGATTATATAAATCAGACTGGAAAAAAGATAAGTGTTCTTGAAGTTACAGGATCA
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 16/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 17/124

AATGTTGTTAGCGTTGCAGAGCATGTTGTTATGACAATGCTTGTTCTTGTTAGAAATTTTGTTCCTGCACATGAACAAATAAT
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

AATGTTGTTAGCGTTGCAGAGCATGTTGTTATGACAATGCTTGTTCTTGTTAGAAATTTTGTTCCTGCACATGAACAAATAAT
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

AATGTTGTTAGCGTTGCAGAGCATGTTGTTATGACAATGCTTGTTCTTGTTAGAAATTTTGTTCCTGCACATGAACAAATAAT
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 18/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 19/124

AAATCATGATTGGGAAGTTGCAGCAATAGCAAAAGATGCATATGATATAGAAGGTAAAACAATAGCAACAATTGGAGCTGGAA
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

AAATCATGATTGGGAAGTTGCAGCAATAGCAAAAGATGCATATGATATAGAAGGTAAAACAATAGCAACAATTGGAGCTGGAA
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

AAATCATGATTGGGAAGTTGCAGCAATAGCAAAAGATGCATATGATATAGAAGGTAAAACAATAGCAACAATTGGAGCTGGAA
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 20/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 21/124

GAATAGGATATAGAGTTCTTGAAAGACTTGTTCCTTTTAATCCTAAAGAATTACTTTATTATGATTATCAAGCACTTCCTAAA
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

GAATAGGATATAGAGTTCTTGAAAGACTTGTTCCTTTTAATCCTAAAGAATTACTTTATTATGATTATCAAGCACTTCCTAAA
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

GAATAGGATATAGAGTTCTTGAAAGACTTGTTCCTTTTAATCCTAAAGAATTACTTTATTATGATTATCAAGCACTTCCTAAA
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 22/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 23/124

GATGCAGAAGAAAAGGTTGGAGCAAGAAGAGTTGAGAATATAGAGGAATTAGTTGCACAAGCAGATATAGTTACAGTTAATGC
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

GATGCAGAAGAAAAGGTTGGAGCAAGAAGAGTTGAGAATATAGAGGAATTAGTTGCACAAGCAGATATAGTTACAGTTAATGC
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

GATGCAGAAGAAAAGGTTGGAGCAAGAAGAGTTGAGAATATAGAGGAATTAGTTGCACAAGCAGATATAGTTACAGTTAATGC
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 24/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 25/124

ACCTCTTCATGCTGGAACAAAAGGACTTATAAATAAAGAACTTCTTAGTAAGTTTAAGAAAGGTGCATGGCTTGTTAATACAG
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

ACCTCTTCATGCTGGAACAAAAGGACTTATAAATAAAGAACTTCTTAGTAAGTTTAAGAAAGGTGCATGGCTTGTTAATACAG
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

ACCTCTTCATGCTGGAACAAAAGGACTTATAAATAAAGAACTTCTTAGTAAGTTTAAGAAAGGTGCATGGCTTGTTAATACAG
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 26/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 27/124

CAAGAGGTGCTATATGTGTTGCAGAAGATGTTGCAGCAGCATTAGAAAGTGGACAATTAAGAGGATATGGTGGTGATGTTTGG
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

CAAGAGGTGCTATATGTGTTGCANAAGATGTTGCAGCAGCATTAGAAAGTGGACAATTAANAGGATATGGTGGTGATGTTTGG
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

CAAGAGGTGCTATATGTGTTGCAGAAGATGTTGCAGCAGCATTAGAAAGTGGACAATTAAGAGGATATGGTGGTGATGTTTGG
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 28/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 29/124

TTTCCTCAACCTGCACCTAAAGATCATCCTTGGAGAGATATGAGAAATAAGTATGGTGCAGGTAATGCAATGACACCTCATTA
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

TTTCCTCAACCTGCACCTAAAGATCANCCN-----------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

TTTCCTCAACCTGCACCTAAAGATCATCCTTGGAGAGATATGAGAAATAAGTATGGTGCAGGTAATGCAATGACACCTCATTA
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 30/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 31/124

TAGTGGAACAACACTTGATGCACAAACAAGATATGCACAGGGAACAAAGAATATACTTGAATCATTTTTTACTGGAAAATTTG
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

TAGTGGAACAACACTTGATGCACAAACAAGATATGCACAGGGAACAAAGAATATACTTGAATCATTTTTTACTGGAAAATTTG
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 32/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 33/124

ATTATAGACCTCAGGATATAATTCTTCTTAATGGTGAATATGTTACAAAAGCATATGGAAAGCATGATAAAAAGTAACCATGG
fdh1 C boidinii codon optimised for C aceto

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

ATTATAGACCTCAGGATATAATTCTTCTTAATGGTGAATATGTTACAAAAGCATATGGAAAGCATGATAAAAAGTAACCATGG
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 34/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 35/124

TGGACCTTCAAATCCATGGgtaaactgtgaactgaaaaagactataggaacataatatttatgttcctatagtctttctcttt

terminator? stem-loop5'tail 3'tail

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

TGGACCTTCAAATCCATGGGTAAACTGTGAACTGAAAAAGACTATAGGAACATAATATTTATGTTCCTATAGTCTTCTNNNAG
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 36/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 37/124

aggattCTCGAGatcttcgcgagtacgatttacgaattcgaggctcggtaccAACGCGTaagaagaatagcagatgctatatt

intpThl_F
6046 pThl

3'...l
in...2

AB 063

AB 054AB 053

AB 063

AB060

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

GNTCNNGNNNNNNNNNNNNN---------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

---------------------------------------------------------------NNNNNNNNNNNNGCTATATT
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 38/124

---------------------------------------------------------------NNNNNNNNNGNNGCTATATT
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 39/124

aaagtattttgaattaagctcaaatgaagtagatgagtttaaaaatataaaatagtataattagtgtattaattggattagag
6046 pThl

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

AAAGTATTTTGAATTAAGCTCAAATGAAGTAGATGAGTTTAAAAATATAAAATAGTATAATTAGTGTATTAATTGGATTAGAG
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 40/124

AAAGTATTTTGAATTAAGCTCAAATGAAGTAGATGAGTTTAAAAATATAAAATAGTATAATTAGTGTATTAATTGGATTAGAG
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 41/124

ttatgttttgcaagcatatttgcttaatttttatagaaattaagcaaatatgcttttttggtatggataattataaaagtatg
6046 pThl

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

TTATGTTTTGCAAGCATATTTGCTTAATTTTTATAGAAATTAAGCAAATATGCTTTTTTGGTATGGATAATTATAAAAGTATG
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

TTATGTTTTGCAAGCATATTTGCTTAATTTTTATAGAAATTAAGCAAATATGCTTTTTTGGTATGGATAATTATAAAAGTATG
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 42/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 43/124

aagtttgtttaaaatttaacaaaatttacttgataaaaaaaataatagagggtataatttagatatgttaataatttaacgaa
6046 pThl

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

AAGTTTGTTTAAAATTTAACAAAATTTACTTGATAAAAAAAATAATAGAGGGTATAATTTAGATATGTTAATAATTTAACGAA
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

AAGTTTGTTTAAAATTTAACAAAATTTACTTGATAAAAAAAATAATAGAGGGTATAATTTAGATATGTTAATAATTTAACGAA
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 44/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 45/124

aataaatattttatagaattttaggaggtcaAGGaatccacttaagaaggtaggtgttacatgtccgagcttaatgaaaagtt
M S E L N E K L

pfl Insertion Sequence
6046 pThl pflB

pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

AATAAATATTTTATAGAATTTTAGGAGGTCAAGGAATCCACTTAAGAAGGTAGGTGTTACATGTCCGAGCTTAATGAAAAGTT
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 46/124

AATAAATATTTTATAGAATTTTAGGAGGTCAAGGAATCCACTTAAGAAGGTAGGTGTTACATGTCCGAGCTTAATGAAAAGTT
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 47/124

agccacagcctgggaaggttttaccaaaggtgactggcagaatgaagtaaacgtccgtgacttcattcagaaaaactacactc
A T A W E G F T K G D W Q N E V N V R D F I Q K N Y T

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

AGCCACAGCCTGGGAAGGTTTTACCAAAGGTGACTGGCAGAATGAAGTAAACGTCCGTGACTTCATTCAGAAAAACTACACTC
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 48/124

AGCCACAGCCTGGGAAGGTTTTACCAAAGGTGACTGGCAGAATGAAGTAAACGTCCGTGACTTCATTCAGAAAAACTACACTC
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 49/124

cgtacgagggtgacgagtccttcctggctggcgctactgaagcgaccaccaccctgtgggacaaagtaatggaaggcgttaaa
P Y E G D E S F L A G A T E A T T T L W D K V M E G V K

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

CGTACGAGGGTGACGAGTCCTTCCTGGCTGGCGCTACTGAAGCGACCACCACCCTGTGGGACAAAGTAATGGAAGGCGTTAAA
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 50/124

CGTACGAGGGTGACGAGTCCTTCCTGGCTGGCGCTACTGAAGCGACCACCACCCTGTGGGACAAAGTAATGGAAGGCGTTAAA
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 51/124

ctggaaaaccgcactcacgcgccagttgactttgacaccgctgttgcttccaccatcacctctcacgacgctggctacatcaa
L E N R T H A P V D F D T A V A S T I T S H D A G Y I N

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

CTGGAAAACCGCACTCACGCGCCAGTTGACTTTGACACCGCTGTTGCTTCCACCATCACCTCTCACGACGCTGGCTACATCAA
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 52/124

CTGGAAAACCGCACTCACGCGCCAGTTGACTTTGACACCGCTGTTGCTTCCACCATCACCTCTCACGACGCTGGCTACATCAA
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 53/124

caagcagcttgagaaaatcgttggtctgcagactgaagctccgctgaaacgtgctcttatcccgttcggtggtatcaaaatga
K Q L E K I V G L Q T E A P L K R A L I P F G G I K M

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

CAAGCAGCTTGAGAAAATCGTTGGTCTGCAGACTGAAGCTCCGCTGAAACGTGCTCTTATCCCGTTCGGTGGTATCAAAATGA
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 54/124

CAAGCAGCTTGAGAAAATCGTTGGTCTGCAGACTGAAGCTCCGCTGAAACGTGCTCTTATCCCGTTCGGTGGTATCAAAATGA
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 55/124

tcgaaggttcctgcaaagcgtacaaccgcgaactggatccgatgatcaaaaaaatcttcactgaataccgtaaaactcacaac
I E G S C K A Y N R E L D P M I K K I F T E Y R K T H N

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

TCGAAGGTTCCTGCAAAGCGTACAACCGCGAACTGGATCCGATGATCAAAAAAATCTTCACTGAATACCGTAAAACTCACAAC
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 56/124

TCGAAGGTTCCTGCAAAGCGTACAACCGCGAACTGGATCCGATGATCAAAAAAATCTTCACTGAATACCGTAAAACTCACAAC
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 57/124

cagggcgtgttcgacgtttacactccggacatcctgcgttgccgtaaatctggtgttctgaccggtctgccagatgcatatgg
Q G V F D V Y T P D I L R C R K S G V L T G L P D A Y G

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

CAGGGCGTGTTCGACGTTTACACTCCGGACATCCTGCGTTGCCGTAAATCTGGTGTTCTGACCGGTCTGCCAGATGCATATGG
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 58/124

CAGGGCGTGTTCGACGTTTACACTCCGGACATCCTGCGTTGCCGTAAATCTGGTGTTCTGACCGGTCTGCCAGATGCATATGG
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 59/124

ccgtggccgtatcatcggtgactaccgtcgcgttgcgctgtacggtatcgactacctgatgaaagacaaactggcacagttca
R G R I I G D Y R R V A L Y G I D Y L M K D K L A Q F

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

CCGTGGCCGTATCATCGGTGACTACCGTCGCGTTGCGCTGTACGGTATCGACTACCTGATGAAAGACAAACTGGCACAGTTCA
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 60/124

CCGTGGCCGTATCATCGGTGACTACCGTCGCGTTGCGCTGTACGGTATCGACTACCTGATGAAAGACAAACTGGCACAGTTCA
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 61/124

cttctctgcaggctgatctggaaaacggcgtaaacctggaacagactatccgtctgcgcgaagaaatcgctgaacagcaccgc
T S L Q A D L E N G V N L E Q T I R L R E E I A E Q H R

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

CTTCTCTGCAGGCTGATCTGGAAAACGGCGTAAACCTGGAACAGACTATCCGTCTGCGCGAAGAAATCGCTGAACAGCACCGC
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 62/124

CTTCTCTGCAGGCTGATCTGGAAAACGGCGTAAACCTGGAACAGACTATCCGTCTGCGCGAAGAAATCGCTGAACAGCACCGC
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 63/124

gctctgggtcagatgaaagaaatggctgcgaaatacggctacgacatctctggtccggctaccaacgctcaggaagctatcca
A L G Q M K E M A A K Y G Y D I S G P A T N A Q E A I Q

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

GCTCTGGGTCAGATGAAAGAAATGGCTGCGAAATACGGCTACGACATCTCTGGTCCGGCTACCAACGCTCAGGAAGCTATCCA
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 64/124

GCTCTGGGTCAGATGAAAGAAATGGCTGCGAAATACGGCTACGACATCTCTGGTCCGGCTACCAACGCTCAGGAAGCTATCCA
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 65/124

gtggacttacttcggctacctggctgctgttaagtctcagaacggtgctgcaat-gtccttcggtcgtacctccaccttcctg
W T Y F G Y L A A V K S Q N G A A M S F G R T S T F L

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

GTGGACTTACTTCGGCTACCTGGCTGCTGTTAAGTCTCAGAACGGTGCTGCAAT-GTCCTTCGGTCGTACCTCCACCTTCCTG
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 66/124

GTGGACTTACTTCGGCTACCTGGCTGCTGTTAAGTCTCAGAACGGTGCTGCAAT-GTCCTTCGGTCGTACCTCCACCTTCCTG
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

------------------------------------------------NNNNNNNNNTNNTCGGTCGTACCTCCNCCTTCCTG
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 67/124

gatgtgtacatcgaacgtgacctgaaagctggcaagatcaccgaacaagaagcgcaggaaatggttgaccacctggtcatgaa
D V Y I E R D L K A G K I T E Q E A Q E M V D H L V M K

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

GATGTGTACATCGAACGTGACCTGAAAGCTGGCANNATCACCGAANCAANAANCGCAAGGAAATGGTTGACCACCTGGTCATG
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 68/124

GATGTGTACATCGAACGTGACCTGAAAGCTGGCAAGATCACNNAACAANAACGCAGGNAAATGGTTGACCACCTGGTCATGAA
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

GATGTGTACATCGAACGTGACCTGAAAGCTGGCAAGATCACCGAACAAGAAGCGCAGGAAATGGTTGACCACCTGGTCATGAA
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 69/124

actgcgtatggttcgcttcctgcgtactccggaatacgatgaactgttctctggcgacccgatctgggcaaccgaatctatcg
L R M V R F L R T P E Y D E L F S G D P I W A T E S I

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

AAACTGCGTATGGTTCGCTTCCTGGNNNANNCCGGAAANCAANNAACTGTTNCTTGGGGAACCCGNTTNGGGGCAACCNAANN
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 70/124

ACTGCGNATGGGTCGCTTCCTGCNTACTCCGGAAANACGANNNAACTGTTCNNNGGGNACCCGATCTGGGGCAACCGAATCNN
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

ACTGCGTATGGTTCGCTTCCTGCGTACTCCGGAATACGATGAACTGTTCTCTGGCGACCCGATCTGGGCAACCGAATCTATCG
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 71/124

gtggtatgggcctcgacggtcgtaccctggttaccaaaaacagcttccgtttcctgaacaccctgtacaccatgggtccgtct
G G M G L D G R T L V T K N S F R F L N T L Y T M G P S

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

NNNTCGGGGGGATGGGCCCNCGACGGTCTTACCCTGGTTNNCAAAAAANNGTTTCCGTTTTNNNNAANCCCNTGTANNNNACA
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 72/124

TCGGGGGGNNTGGGCCNNCAACGGTCCTACCCTGGTTANNAAAAAAANNNTTCNGNTTTNNNNNAACCCNNNNNNNNCNNGGN
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

GTGGTATGGGCCTCGACGGTCGTACCCTGGTTACCAAAAACAGCTTCCGTTTCCTGAACACCCTGTACACCATGGGTCCGTCT
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 73/124

ccggaaccgaacatgaccattctgtggtctgaaaaactgccgctggacttcaagaaattcgccgctaaagtgtccatcgacac
P E P N M T I L W S E K L P L D F K K F A A K V S I D T

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

GGGGNNNCCCNCNCCC-------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 74/124

NNCNNCNNCNNNAACCAAAANNNAANTTTTNGGNNNNNNGANNAAAA------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

CCGGAACCGAACATGACCATTCTGTGGTCTGAAAAACTGCCGCTGGACTTCAAGAAATTCGCCGCTAAAGTGTCCATCGACAC
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 75/124

ctcttctctgcagtatgagaacgatgacctgatgcgtccggacttcaacaacgatgactacgctattgcttgctgcgtaagcc
S S L Q Y E N D D L M R P D F N N D D Y A I A C C V S

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 76/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

CTCTTCTCTGCAGTATGAGAACGATGACCTGATGCGTCCGGACTTCAACAACGATGACTACGCTATTGCTTGCTGCGTAAGCC
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 77/124

cgatgatcgttggtaaacaaatgcagttcttcggtgcgcgtgcaaacctggcgaaaaccatgctgtacgcaatcaacggcggc
P M I V G K Q M Q F F G A R A N L A K T M L Y A I N G G

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 78/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

CGATGATCGTTGGTAAACAAATGCAGTTCTTCGGTGCGCGTGCAAACCTGGCGAAAACCATGCTGTACGCAATCAACGGCGGC
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 79/124

gttgacgaaaaactgaaaatgcaggttggtccgaagtctgaaccgatcaaaggcgatgtcctgaactatgatgaagtgatgga
V D E K L K M Q V G P K S E P I K G D V L N Y D E V M E

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 80/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

GTTGACGAAAAACTGAAAATGCAGGTTGGTCCGAAGTCTGAACCGATCAAAGGCGATGTCCTGAACTATGATGAAGTGATGGA
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------NNGANNNTNNNNNTCAAGGCGGANTCCTNNNCTTGGNNAGNC
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 81/124

gcgcatggatcacttcatggactggctggctaaacagtacatcactgcactgaacatcatccactacatgcacgacaagtaca
R M D H F M D W L A K Q Y I T A L N I I H Y M H D K Y

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 82/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

GCGCATGGATCACTTCATGGACTGGCTGGCTAAACAGTACATCACTGCACTGAACATCATCCACTACATGCACGACAAGTACA
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

NGGCGCNCNGNGNCTTCTTGGNTNGCTGGTTAACCAGTACAGCACTGCATGGAACNTCATCCANNACATGCACGACAAGTACA
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 83/124

gctacgaagcctctctgatggcgctgcacgaccgtgacgttatccgcaccatggcgtgtggtatcgctggtctgtccgttgct
S Y E A S L M A L H D R D V I R T M A C G I A G L S V A

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 84/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

GCTACGAAGCCTCTCTGATGGCGCTGCACGACCGTGACGTTATCCGCACCATGGCGTGTGGTATCGCTGGTCTGTCCGTTGCT
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

GCTANGAAGCCTCTCTGATGGCGCTGCACGACCGTGACGTTATCCGCACCATGGCGTGTGGTATCGCTGGTCTGTCCGTTGNT
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 85/124

gctgactccctgtctgcaatcaaatatgcgaaagttaaaccgattcgtgacgaagacggtctggctatcgacttcgaaatcga
A D S L S A I K Y A K V K P I R D E D G L A I D F E I E

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 86/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

GCTGACTCCCTGTCTGCAATCAAATATGCGAAAGTTAAACCGATTCGTGACGAAGACGGTCTGGCTATCGACTTCGAAATCGA
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

GCTGACTCCCTGTCTGCAATCAAATATGCGAAAGTTAAACCGATTCGTGACGAAGACGGTCTGGCTATCGACTTCGAAATCGA
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 87/124

aggcgaatacccgcagtttggtaacaatgatccgcgtgtagatgacctggctgttgacctggtagaacgtttcatgaagaaaa
G E Y P Q F G N N D P R V D D L A V D L V E R F M K K

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 88/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

AGGCGAATACCCGCAGTTTGGTAACAATGATCCGCGTGTAGATGACCTGGCTGTTGACCTGGTAGAACGTTTCATGAAGAAAA
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

AGGCGAATACCCGCAGTTTGGTAACAATGATCCGCGTGTAGATGACCTGGCTGTTGACCTGGTAGAACGTTTCATGAAGAAAA
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 89/124

ttcagaaactgcacacctaccgtggcgctatcccgactcagtctgttctgaccatcacttctaacgttgtgtatggtaagaaa
I Q K L H T Y R G A I P T Q S V L T I T S N V V Y G K K

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 90/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

TTCAGAAACTGCACACCTACCGTGGCGCTATCCCGACTCAGTCTGTTCTGACCATCACTTCTAACGTTGTGTATGGTAAGAAA
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

TTCAGAAACTGCACACCTACCGTGGCGCTATCCCGACTCAGTCTGTTCTGACCATCACTTCTAACGTTGTGTATGGTAAGAAA
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 91/124

acgggtaacaccccagacggtcgtcgtgctggcgcgccgttcggaccgggtgctaacccgatgcacggtcgtgacca-gaaag
T G N T P D G R R A G A P F G P G A N P M H G R D Q K

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 92/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

ACGGGTAACACCCCAGACGGTCGTCGTGCTGGCGCGCCGTTCGGACCGGGTGCTAACCCGATGCACGGTCGTGACCANAAAAG
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

ACGGGTAACACCCCAGACGGTCGTCGTGCTGGCGCGCCGTTCGGACCGGGTGCTAACCCGATGCACGGTCGTGACCA-GAAAG
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 93/124

gtgcagtagcctctctgacttccgttgctaaactgccgtttgcttacgctaaagatggtatctcctacaccttctctatcgtt
G A V A S L T S V A K L P F A Y A K D G I S Y T F S I V

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 94/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

GTGCAGTAACCTCTCTGACTTCCGTTGCTAAACTGCCGTTTGCTTACGCTAAAGATGGTANNNNCTNNNCCTTNNCNANNNTT
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

GTGCAGTAGCCTCTCTGACTTCCGTTGCTAAACTGCCGTTTGCTTACGCTAAAGATGGTATCTCCTACACCTTCTCTATCGTT
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 95/124

ccgaacgcactgggtaaagacgacgaagttcgtaagaccaacctggctggtctgatggatggttacttccaccacgaagcatc
P N A L G K D D E V R K T N L A G L M D G Y F H H E A S

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 96/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

CCAANCGCNCTGGGTAAGACACNG-----------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

CCGAACGCACTGGGTAAAGACGACGAAGTTCGTAAGACCAACCTGGCTGGTCTGATGGATGGTTACTTCCACCACGAAGCATC
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 97/124

catcgaaggtggtcagcacctgaacgttaacgtgatgaaccgtgaaatgctgctcgacgcgatggaaaacccgggaaaatatc
I E G G Q H L N V N V M N R E M L L D A M E N P G K Y

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 98/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

CATCGAAGGTGGTCAGCACCTGAACGTTAACGTGATGAACCGCGAAATGCTGCTCGACGCGATGGAAAACCCGGGAAAATATC
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 99/124

cgcagctgaccatccgtgtatctggctacgcagtacgtttcaactcgctgactaaagaacagcagcaggacgttattactcgt
P Q L T I R V S G Y A V R F N S L T K E Q Q Q D V I T R

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 100/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

CGCAGCTGACCATCCGTGTATCTGGCTACGCAGTACGTTTCAACTCGCTGACTAAAGAACAGCAGCAGGACGTTATTACTCGT
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 101/124

accttcactcaatctatgtaattagatttgactgaaatcgtacagtaaaaagcgtacaataaaggctccacgaaagtggggcc
T F T Q S M *

pfl Insertion Sequence
pflB
pflB

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 102/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

ACCTTCACTCAATCTATGTAATTAGATTCGACTGAAATCGTACAGTAAAAAGCGTACAATAAAGGCTCCACGAAAGTGGGNCN
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 103/124

ttttttagcgcgagagccttttttgtcagctatctatactttaaggtgactgccaaaacagactcgacgtagccttcgagctg
pfl Insertion Sequence

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 104/124

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

NNNNAGCGNNNAGANNNNNN---------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 105/124

cgcaccaacacggcctcagatgggccacatctggagaaacaccgcaatgtcagttattggtcgcattcactcctttgaatcct
M S V I G R I H S F E S

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 106/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

---------------------------NNNNNCNNGNNANNCCGCAATGTCAGTTATTGGTCGCATTCACTCCTTTGAATCCT
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 107/124

gtggaaccgtagacggcccaggtattcgctttatcacctttttccagggctgcctgatgcgctgcctgtattgtcataaccgc
C G T V D G P G I R F I T F F Q G C L M R C L Y C H N R

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 108/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

GTGGAACCGTAGACGGCCCAGGTATTCGCTTTATCACCTTTTTCCAGGGCTGCCTGATGCGCTGCCTGTATTGTCATAACCGC
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 109/124

gacacctgggacacgcatggcggtaaagaagttaccgttgaagatttgatgaaggaagtggtgacctatcgccactttatgaa
D T W D T H G G K E V T V E D L M K E V V T Y R H F M N

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 110/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

GACACCTGGGACACGCATGGCGGTAAAGAAGTTACCGTTGAAGATTTGATGAAGGAAGTGGTGACCTATCGCCACTTTATGAA
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 111/124

cgcttccggcggcggcgttaccgcatccggcggtgaagcaatcctgcaagctgagtttgttcgtgactggttccgcgcctgca
A S G G G V T A S G G E A I L Q A E F V R D W F R A C

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 112/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

CGCTTCCGGCGGCGGCGTTACCGCATCCGGCGGTGAAGCAATCCTGCAAGCTGAGTTTGTTCGTGACTGGTTCCGCGCCTGCA
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 113/124

aaaaagaaggcattcatacctgtctggacaccaacggttttgttcgtcgttacgatccggtgattgatgaactgctggaagta
K K E G I H T C L D T N G F V R R Y D P V I D E L L E V

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 114/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

AAAAAGAAGGCATTCATACCTGTCTGGACACCAACGGTTTTGTTCGTCGTTACGATCCGGTGATTGATGAACTGCTGGAAGTA
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 115/124

accgacctggtaatgctcgatctcaaacagatgaacgacgagatccaccaaaatctggttggagtttccaaccaccgcacgct
T D L V M L D L K Q M N D E I H Q N L V G V S N H R T L

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 116/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

ACCGACCTGGTAATGCTCGATCTCAAACAGATGAACGACGAGATCCACCAAAATCTGGTTGGAGTTTCCAACCACCGCACGCT
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 117/124

ggagttcgctaaatatctggcgaacaaaaatgtgaaggtgtggatccgctacgttgttgtcccaggctggtctgacgatgacg
E F A K Y L A N K N V K V W I R Y V V V P G W S D D D

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 118/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

GGAGTTCGCTAAATATCTGGCGAACAAAAATGTGAAGGTGTGGATCCGCTACGTTGTTGTCCCAGGCTGGTCTGACGATGACG
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 119/124

attcagcgcatcgcctcggtgaatttacccgtgatatgggcaacgttgagaaaatcgagcttctcccctaccacgagctgggc
D S A H R L G E F T R D M G N V E K I E L L P Y H E L G

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 120/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

ATTCAGCACATCGCCTCGGTGAATTTACCCGTGATATGGGCAACGTTGAGAAAATCGAGCTTCTCCCCTACCACGAGCTGGGC
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 121/124

aaacacaaatgggtggcaatgggtgaagagtacaaactcgacggtgttaaaccaccgaagaaagagaccatggaacgcgtgaa
K H K W V A M G E E Y K L D G V K P P K K E T M E R V K

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 122/124

-----------------------------------------------------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

-----------------------------------------------------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

AAACACAAATGGGTGGCAATGGGTGAAGAGTACAAACTCGACGGTGTTAAACCACCGAAGAAAGAGACCATGGAACGCGTGAA
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 123/124

aggcattcttgagcagtacggtcataaggtaatgttctaa
G I L E Q Y G H K V M F *

pfl Insertion Sequence
pflA
pflA

template sequence pMTL82151_fdh_pflA_pflB_gibson

----------------------------------------
aligned sequence 462393301_a2R_M13R_B11 (462393301_a2R_M13R_B11.ab1)

----------------------------------------
aligned sequence 462393301_a2F_M13F_A11 (462393301_a2F_M13F_A11.ab1)

----------------------------------------
aligned sequence 463614401_pfl3_AB063_E11 (463614401_pfl3_AB063_E11.ab1)



02/05/2022 14:48:30Template Alignment: 465293901_pflL_M13R_G09 (465293901_pflL_M13R_G09.ab1), 463614401_pfl3_AB063_E11 (463614401_p...

https://benchling.com/alexander-bones/f/lib_deMuzDOj-vectors/seq_KHZEHXqg-pmtl82151_fdh_pfla_pflb_gibson/edit 124/124

----------------------------------------
aligned sequence 463614401_pfl4_AB063_F11 (463614401_pfl4_AB063_F11.ab1)

----------------------------------------
aligned sequence 466472501_pflBf_103_E02 (466472501_pflBf_103_E02.ab1)

----------------------------------------
aligned sequence 466472501_pflbR_104_F02 (466472501_pflbR_104_F02.ab1)

AGGCATTCTTGAGCAGTACGGTCATAAGGTAATGTTCTAA
aligned sequence 466472501_pflA_102_D02 (466472501_pflA_102_D02.ab1)


