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Table S1. Primers used in this study.

Primer Sequence (5'-3')

Vector1_F GAATTCAATGGCGATGACGCATCCTCACGATAAT
Vector1_R ATGAGCAAAGGTGAAGAACTGTTTACCGGCGTTG
PobR_F TCATCGCCATTGAATTCTTATACCAAATTACGCA

PobR_R TCTTCACCTTTGCTCATAACATCATCCTTGCTAT
Vector2_F AGGACTGAGCTAGCCGTAAAGCGGCCGCGAATTCTTATAC
Vector2_R TGTTATCCGCTTTAATTAAAAATGGCGATGACGCATCCTC
mMucK_F GAGGATGCGTCATCGCCATTTTTAATTAAAGCGGATAACA
mMucK_R GTATAAGAATTCGCGGCCGCTTTACGGCTAGCTCAGTCCT
Vector3_F AAATTAAAGAGGAGAAAATGAGCAAAGGTGAAGA
Vector3_R CATATGTATATCTCCTTAACATCATCCTTGCTAT

RacE_F ATAGCAAGGATGATGTTAAGGAGATATACATATG

RacE_R TCTTCACCTTTGCTCATTTTCTCCTCTTTAATTT
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Table S2. Primers used in mutant library construction.

Primer Sequence (5'-3')

L141del_F TTACCCCAGCAAGATAATCGCTATAGCCCCTATGGG
L141del_R CCCATAGGGGCTATAGCGATTATCTTGCTGGGGTAA
S118_NNK_F ACCAGCCTCACCTTTNNK*ATTGTGGTGCTCGAT
S118_NNK_R ATCGAGCACCACAATMNNAAAGGTGAGGCTGGT
V143_NNK_F CAAGATAATTTGCGCNNKAGCCCCTATGGGGCG
V143_NNK_R CGCCCCATAGGGGCTMNNGCGCAAATTATCTTG
M148_NNK_F TATAGCCCCTATGGGNNKCATTTGGGTAATCGT
M148_NNK_R ACGATTACCCAAATGMNNCCCATAGGGGCTATA
T159_NNK_F TTGCCTGCCCACGCCNNKACTACCGGTAAAGTA
T159_NNK_R TACTTTACCGGTAGTMNNGGCGTGGGCAGGCAA
S160_NNK_F CCTGCCCACGCCATCNNKACCGGTAAAGTATTA
S160_NNK_R TAATACTTTACCGGTMNNGATGGCGTGGGCAGG
S212_NNK_F TCGGACTACTGTTTGNNKACTGAGGAATTTGAA
S212_NNK_R TTCAAATTCCTCAGTMNNCAAACAGTAGTCCGA
H216_NNK_F TTGGCTACTGAGGAANNKGAACTGGGTATGATT
H216_NNK_R AATCATACCCAGTTCMNNTTCCTCAGTAGCCA
L220_NNK_F GAATTTGAACTGGGTNNKATTGCGATTGCGGTA
L220_NNK_R TACCGCAATCGCAATMNNACCCAGTTCAAATTC
M241_NNK_F GCAGCACTTAATTGTNNKTCACAAACCAATCGG
M241_NNK_R CCGATTGGTTTGTGAMNNACAATTAAGTGCTGC

* Degenerate bases are indicated according to the IUPAC nucleotide code: N = A/T/G/C, K= G/T, and M =
A/C. NNK codons were used for site-saturation mutagenesis of the indicated PobR residues.



52  Table S3. Nucleotide and amino acid sequences of 20 randomly selected clones from the

53 PobR mutant library.

Name Nucleotide and amino acid sequences

PobR_Lib_1 CCGAATATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATTAC
GCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACCCG
ATTGGTTTGTGACATACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCGCA
ATCGCAATCAGACCCAGTTCATGTTCCTCAGTAGACAAACAGTAGTCCGATTGCCGAACAGCATCTA
ATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCAAT
CCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGTGATGGCGTGGGCA
GGCAAACGATTACCCAAATGCGCCCCATAGGGGCTCACGCGATTATCTTGCTGGGGTAAATAACTA
CGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGAAAAGGTGAGGCTGGTTTGAGC
ACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAA
AACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTG
TCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGT
CGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTC
CGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAATC
CAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGAT
GTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAGA
ACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGAAGGCGATGTGAACGGTCACAAATTCAC
CGTGCGTGGTGAAAGGGAAAGCGAATGCCCCCATTGGCAAACTGAACGCTGAAATTTATCTGCAC
CACCGGCAAAATGGCGGTGGCGGGGGCGAAACCTGGTGACACCCCGACCCAAGGGGGGTTGA
CGGGTTTTATCCCCCC

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK

FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFSIVVLDEHEVVPVARSY

LPQQDNRVSPYGAHLGNRLPAHAITTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLDA
VRQSDYCLSTEEHELGLIAIAVPVLNAQGLTIAALNCMSQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}

PobR_Lib_2 CCGGAGGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAAT
TACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGACAGACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATAAAACCCAGTTCTTTTTCCTCAGTTTTCAAACAGTAGTCCGATTGCCGAACAGCATCT
AATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGGTGGCGTGGG
CAGGCAAACGATTACCCAAATGCCTCCCATAGGGGCTAATGCGATTATCTTGCTGGGGTAAATAACT
ACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGCAAAGGTGAGGCTGGTTTGAG
CACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAA
AAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGT
GTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAG

5



TCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTT
CCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAAT
CCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGA
TGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAG
AACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGCGATGTGAACGGTCACAAATTC
ACCGTGCGTGGTGAAAGTGAAAGCGATGCCCCGATTGGCAAATGGACGCTGAAAATTTTCTGCAC
CACCGGCAAAATGGCGGTGGCGGGGGCGAAACCTGGTGACACCCCGACCCAAGGGGTTTAAC
GGGTT

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFAIVVLDEHEVVPVARSY
LPQQDNRISPYGRHLGNRLPAHATSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLDA
VRQSDYCLKTEEKELGFIAIAVPVLNAQGLTIAALNCLSQTNRVQPQYLIDQVLPLLRNTANELRNLV

PobR_Lib_3

CCGAATTATTGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATTA
CGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACCC
GATTGGTTTGTGACATACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCGC
AATCGCAATCATACCCAGTTCAAATTCCTCAGTAGCCAAACAGTAGTCCGATTGCCGAACAGCATCT
AATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGGTGGCGTGGG
CAGGCAAACGATTACCCAAATGCATCCCATAGGGGCTCACGCGATTATCTTGCTGGGGTAAATAAC
TACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGAAAAGGTGAGGCTGGTTTGAG
CACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAA
AAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGT
GTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAG
TCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTT
CCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAAT
CCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGA
TGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAAGGATGATGTTATGAGCAAAGGTGAA
GAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAAATGGGATGGCGATGTGAACGGTCACAAATT
CAGCGTGCGTGGGGAGAGGGTGAAGGGGAAGCCCCCAATGGGCAACATGGACCCTGAAAATTTA
TITGGCCACCG

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK

FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFSIVVLDEHEVVPVARSY

LPQQDNRVSPYGMHLGNRLPAHATSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLATEEFELGMIAIAVPVLNAQGLTIAALNCMSQTNRVQPQYLIDQVLPLLRNTANELRN
Lv

PobR_Lib_4

ACGGAGGGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAA
TTACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCAC
CCGATTGGTTTGTGACGCACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACC




GCAATCGCAATCTTACCCAGTTCATATTCCTCAGTAATCAAACAGTAGTCCGATTGCCGAACAGCAT
CTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTC
AATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGCCCAGGCGTGG
GCAGGCAAACGATTACCCAAATGCTGCCCATAGGGGCTCGAGCGATTATCTTGCTGGGGTAAATAA
CTACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGTAAAGGTGAGGCTGGTTTGA
GCACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGA
AAAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAA
GTGTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTC
AGTCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATC
TTCCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAA
TCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAG
ATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAA
GAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGATGGCGATGTGAACGGTCACAAATTC
AGCGTGCGTGGGTGAAAGGGAAAGGGAATGCCCCCAAT

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFTIVVLDEHEVVPVARSYL
PQQDNRSSPYGQHLGNRLPAHAWATGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLITEEYELGKIAIAVPVLNAQGLTIAALNCASQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}

PobR_Lib_5

CCGAAGGTTATTGCGCCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAA
ATTACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCA
CCCGATTGGTTTGTGACGTACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTAC
CGCAATCGCAATCATACCCAGTTCATATTCCTCAGTCCACAAACAGTAGTCCGATTGCCGAACAGC
ATCTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTT
TCAATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGGTGGCGTG
GGCAGGCAAACGATTACCCAAATGCATCCCATAGGGGCTAAAGCGATTATCTTGCTGGGGTAAATA
ACTACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGTAAAGGTGAGGCTGGTTTG
AGCACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAG
AAAAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAA
GTGTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTC
AGTCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATC
TTCCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGGTGATGTTGTTCCATAACATTCA
AATCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTAT
AGATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTG
AAGAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGATGGCGATGTGAACGGTCACAATT
CAGCGTGCGTGGTGAAAGTGAAAGCGATGCCACGATTGGCAAACTGACGCTGAAATTATCTGCAC
CCCGGCAAACTGCCGGTGCCGGGCCAAGCTGGTGACCACCTGACCTATGGCGTTCAGGGTTTAG
TCCCTATCGGATCCATGAAACGTCCAATTCTTTAATCTGCATGCCGAAGGTATGGGCGGAACAAGAA
TATCTTTAAAAATAAGGCAAAAAAAACCGCCCCTTTGGAATTTTAAGGAAACCCGGGGACCCTTTATA




GAGGGGGTTTTTAAA

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFTIVVLDEHEVVPVARSYL
PQQDNRFSPYGMHLGNRLPAHATSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLDA
VRQSDYCLWTEEYELGMIAIAVPVLNAQGLTIAALNCTSQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}

PobR_Lib_6

CCGGAGGGATGCGCTACCCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAA
TTACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCAC
CCGATTGGTTTGTGACAGACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACC
GCAATCGCAATCATACCCAGTTCAAATTCCTCAGTAGCCAAACAGTAGTCCGATTGCCGAACAGCA
TCTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTT
CAATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGTGATGGCGTGG
GCAGGCAAACGATTACCCAAATGCGCCCCATAGGGGCTAAAGCGATTATCTTGCTGGGGTAAATAA
CTACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGTAAAGGTGAGGCTGGTTTGA
GCACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGA
AAAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAA
GTGTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTC
AGTCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATC
TTCCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGGGGATGTTGTTCCATAACATTCA
AATCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGAATTA
TAGATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGT
GAAGAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGCCGATGTGAACGGTCACA
AATTCAGCGTGCGTGGGTGGAAAGGTGAAAGGCGAATGCCACCAATTGGGCAAACTGGACCCTG
AAAATTTATCTGGCCCCACCGGGAAAATGGCCGGTGGCCGGGGGCCGAAACCTGGGGGACCAC
CCTGGACCAATGGGGG

MEQHPQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLKF
LGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFTIVVLDEHEVVPVARSYLP
QQDNRFSPYGAHLGNRLPAHAITTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLDAVR
QSDYCLATEEFELGMIAIAVPVLNAQGLTIAALNCLSQTNRVQPQYLIDQVLPLLRNTANELRNLV

PobR_Lib_7

CCGGAAGGTGATTGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCA
AACTACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGC
ACCCGATTGGTTTGTGACCAACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTA
CCGCAATCGCAATACAACCCAGTTCATCTTCCTCAGTAGGCAAACAGTAGTCCGATTGCCGAACAG
CATCTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATT
TTTCAATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTAACGGTATGGGAGGCGT
GGGCAGGCAAACGATTACCCAAATGCTGCCCATAGGGGCTCCGACGATAATCTTGCTGGGGTAAA
TAACTACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGCAAAGGTGAGGCTGGTT
TGAGCACACAGTAGATTTAAAAACGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACT




AGAAAAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATT
TAAGTGTCTTTAAATATCGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGAGTCACG
TTCAGTCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTA
ATCTTCCGTACGTATTTCTTCACATGAATGGGGATGTGCAAGGTATTGGTTGATGTTGTTCCATAACATT
CAAATCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGAT
TATAGATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGG
TGAAGAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGATGGCGATGTGAACGGTCACAA
ATTCAGCGTGCGTGGTGAAAGTGAAAGGCAATGCCACGATTGGCAAACTGACGCTGAAATTTTTCTG
CACCACCGGCAAACTTGCCGGGGCCGTGGCCGACGCTGGTGACCCCCTGACCCTAGGGGGTT
CAGGGTTTTATCCCCTTCCCGGATCACATGAAACGTCCCGATTTCTTTAAATCGCATGGCCGGAAG
GGGTTGTGGCGGAAACGAACAATAACTTTTAAAGAAAAGGGAATAAAAAAACCCCCCCCCGTTGAA
ATTTTAGGGGACACCCGCGGGACCCCTTAACTGAAGGGCCCGTTTTTAAAAAA

MEQHHQYLAHPHSCEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFAIVVLDEHEVVPVARSY
LPQQDYRRSPYGQHLGNRLPAHASHTVKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLPTEEDELGCIAIAVPVLNAQGLTIAALNCWSQTNRVQPQYLIDQVLPLLRNTANELRS
Lv

PobR_Lib_8

CCAAAGTATTGCGCCTACCCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAA
TTACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCAC
CCGATTGGTTTGTGACATACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACC
GCAATCGCAATCACACCCAGTTCATGTTCCTCAGTAGACAAACAGTAGTCCGATTGCCGAACAGCA
TCTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTT
CAATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGTAGGCGTGG
GCAGGCAAACGATTACCCAAATGCATCCCATAGGGGCTATCGCGATTATCTTGCTGGGGTAAATAA
CTACGCGCAACAGGTACAACTTCATGCTCATCAAGCACCACAATTGAAAAGGTGAGGCTGGTTTGA
GCACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGA
AAAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAA
GTGTCTTTAAATAGCGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTC
AGTCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATC
TTCCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGATATGGGTGAAGGTTGTTCCATAACATTC
AAATCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTA
TAGATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGT
GAAGAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGCGATGTGAACGGTCACAA
ATTCAGCGTGCGTGGTGAAAGTGAAAGCGATGCCACGATTGGCAAACTGACGCTGAAATTTATCTG
CACCACCGGCAAAATGCCGGTGCCGTGGCCCAAACCTGGTGACCACCCTGACCTATGGGGGTT
CAGGGTTTTATTCGCTTTCCGGAACACATGAAAAGTCCCAAATTTTTTTATTCTGCAGGGCGGGAGG
GGTTTGGGGGGAAGACAAAAAATTTTTAAAAAAAAGGGCGAATAAAAAAAACCCCCCCCTTTTTAAA
TTTTAAAGGGAAAACCCGGGGAACCCCCCTTTAAAAAAGGGGCGGTTTTAAAAAAGAAGGAAAATC
CCGGGGCCAACAGGGAAAACTTTTATTCCCGG




MEQPHPYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLKF
LGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFSIVVLDEHEVVPVARSYL
PQQDNRDSPYGMHLGNRLPAHAYSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLDA
VRQSDYCLSTEEHELGVIAIAVPVLNAQGLTIAALNCMSQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}

PobR_Lib_9

CCGGAGTTATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATT
ACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGACGAACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATCACACCCAGTTCAGCTTCCTCAGTAGTCAAACAGTAGTCCGATTGCCGAACAGCAT
CTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTC
AATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTACGGCAGGCGTGG
GCAGGCAAACGATTACCCAAATGCCACCCATAGGGGCTATAGCGATTATCTTGCTGGGGTAAATAA
CTACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATCATAAAGGTGAGGCTGGTTTGA
GCACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGA
AAAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAA
GTGTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTC
AGTCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATC
TTCCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAA
TCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAG
ATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAA
GAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGATGGCGATGTGAACGGTCACAAATTC
ACCGTGCCTGGTTA

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFMIVVLDEHEVVPVARSY
LPQQDNRYSPYGWHLGNRLPAHACRTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLTTEEAELGVIAIAVPVLNAQGLTIAALNCSSQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}

PobR_Lib_10

CCGGAGTATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATTA
CGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACCC
GATTGGTTTGTGACATACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCGC
AATCGCAATCATACCCAGTTCATGTTCCTCAGTACCCAAACAGTAGTCCGATTGCCGAACAGCATCT
AATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGGAGGCGTGGG
CAGGCAAACGATTACCCAAATGCATCCCATAGGGGCTATTGCGATTATCTTGCTGGGGTAAATAACT
ACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGCAAAGGTGAGGCTGGTTTGAG
CACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAA
AAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGT
GTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAG
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TCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTT
CCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGGTGATGTTGTTCCATAACATTCAAA
TCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGAATATAG
ATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAA
GAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGCGATGTGAACGGTCACAAATT
CAGCGTGCGTGGTGAAAGTGAAAGCGAAGCCCCAATTGGCAAACTGACGCTGAAATTTTCTGCCC
CACCGGCAACTGCCGGTGCCGGGGCCAAACCTGGTGACACCCCGACCC

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFAIVVLDEHEVVPVARSY
LPQQDNRNSPYGMHLGNRLPAHASSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLGTEEHELGMIAIAVPVLNAQGLTIAALNCMSQTNRVQPQYLIDQVLPLLRNTANELR
NLV

PobR_Lib_11

CCGAGGGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAAT
TACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGACTGACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATATCACCCAGTTCAAATTCCTCAGTAGGCAAACAGTAGTCCGATTGCCGAACAGCATC
TAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTTAATTTGGCGTGGGCA
GGCAAACGATTACCCAAATGCGCCCCATAGGGGCTATAGCGATTATCTTGCTGGGGTAAATAACTA
CGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGGAAAGGTGAGGCTGGTTTGAGC
ACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAA
AACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTG
TCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGT
CGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTC
CGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAATC
CAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGAT
GTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAGA
ACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGAATGGCGATGTGAACGGTCACAAATTCA
CCGGGCGTGGTTGAAAGGGAAAGGCAATGCCCCCAATTGGCAAACTGACGCTGAAATTTATCTGC
ACCACCGGCAAAATGGCCGGGGCCGGGGCCAAACCTGGTGACACCCCGACCCAAGGGGGGT
CCGGGGTTTAATCGCCAC

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFPIVVLDEHEVVPVARSY
LPQQDNRYSPYGAHLGNRLPAHAKLTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLPTEEFELGDIAIAVPVLNAQGLTIAALNCQSQTNRVQPQYLIDQVLPLLRNTANELRN
Lv

PobR_Lib_12

CCGGAGGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAAT
TACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
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CGATTGGTTTGTGAACAACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATCAGACCCAGTTCACCTTCCTCAGTAGACAAACAGTAGTCCGATTGCCGAACAGCAT
CTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTC
AATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTCCAGGTGGCGTGG
GCAGGCAAACGATTACCCAAATGAATCCCATAGGGGCTCACGCGATTATCTTGCTGGGGTAAATAA
CTACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTACAAAGGTGAGGCTGGTTTGA
GCACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGA
AAAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAA
GTGTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTC
AGTCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATC
TTCCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAA
TCCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAG
ATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAA
GAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGAATGGCGATGTGAACGGTCACAAATT
CAGCGTGCGTGGTGAAGGTGAAGGCGAAGCCCCGATTGGCAAACTGGACGCTGAAAATTTATCTG
CACCACCGGCAAAATGGCCGGTGCCGGGGCGCAAACCTGGGGACACCCTGGACCATG

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFVIVVLDEHEVVPVARSY
LPQQDNRVSPYGIHLGNRLPAHATWTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLSTEEGELGLIAIAVPVLNAQGLTIAALNCCSQTNRVQPQYLIDQVLPLLRNTANELRN
Lv

PobR_Lib_13

CCGACTGATGCGCTACCCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATT
ACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGAAAAACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATCGTACCCAGTTCAGATTCCTCAGTACGCAAACAGTAGTCCGATTGCCGAACAGCAT
CTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTC
AATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTATTGAGGGCGTGGG
CAGGCAAACGATTACCCAAATGCATCCCATAGGGGCTCATGCGATTATCTTGCTGGGGTAAATAACT
ACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGAAAAGGTGAGGCTGGTTTGAGC
ACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAA
AACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTG
TCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGT
CGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTC
CGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAATC
CAAGATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGAT
GTCTTTTTAATGAGGCGGTACTTTAGAGATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAGA
ACTGTTTACCGGCATTGTGCCCATTCTGGTGGAACTGGATGGCGATGTGAACGGTCACAAATTCACC
GTGCGTGGTGAAGGTGAAAGCGATGCCCGAATGGCCAAATGACCCTTAAATTTATTGCCCCCCGG
CAAAATGGCCGTGCCGGGGCAAACGCGGGTGACACCCGGGACAATGGGGATCCGGGGTTTATC
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GCAC

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFSIVVLDEHEVVPVARSY
LPQQDNRMSPYGMHLGNRLPAHALNTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETL
DAVRQSDYCLRTEESELGTIAIAVPVLNAQGLTIAALNCFSQTNRVQPQYLIDQVLPLLRNTANELR
NLV

PobR_Lib_14

CCGGAGGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAAT
TACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGAATCACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATATCACCCAGTTCATGTTCCTCAGTAGGCAAACAGTAGTCCGATTGCCGAACAGCATC
TAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGTAGGCGTGGGC
AGGCAAACGATTACCCAAATGCATCCCATAGGGGCTCTTGCGATTATCTTGCTGGGGTAAATAACTA
CGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTAAAAAGGTGAGGCTGGTTTGAGCA
CACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAAA
ACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTGT
CTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGTC
GTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTCC
GTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAATCCA
AAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGATGT
CTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAGAAC
TGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGAATGGCGATGTGAACGGTCACAAATTCACC
GGCCCTGGTGAAAAGGGAAAGGGATGCCCCCATTGGCAAACTGGACGCTGAAAATTTATCTGGAC
CACCGGCAAAATGGCGGTGGCCGGGGGCCAAACCTGTGGA

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFLIVVLDEHEVVPVARSYL
PQQDNRKSPYGMHLGNRLPAHAYSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLDA
VRQSDYCLPTEEHELGDIAIAVPVLNAQGLTIAALNCDSQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}

PobR_Lib_15

CCGAGGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATTA
CGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACCC
GATTGGTTTGTGACATACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCGC
AATCGCAATCGAACCCAGTTCATGTTCCTCAGTAGCCAAACAGTAGTCCGATTGCCGAACAGCATC
TAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTATGGTTGGCGTGGGC
AGGCAAACGATTACCCAAATGATTCCCATAGGGGCTCGTGCGATTATCTTGCTGGGGTAAATAACTA
CGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTTGAAAGGTGAGGCTGGTTTGAGCA
CACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAAA
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ACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTGT
CTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGTC
GTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTCC
GTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGGTGATGTTGTTCCATAACATTCAAATC
CAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTGAATTATAGAT
GTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAGA
ACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGCGAAGTGAACGGTCACAAATTCA
CCGGGCGTGGGGGAAAGGGAAAGGCGAAGCCCCGAATGGCAAACTGGAGCCTGAAAATTTATCT
GGCCCACCGGGAAAATGGCGGTGGCGTGGGCCAAAACTT

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK

FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFQIVVLDEHEVVPVARSY
LPQQDNRTSPYGNHLGNRLPAHANHTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLATEEHELGSIAIAVPVLNAQGLTIAALNCMSQTNRVQPQYLIDQVLPLLRNTANELRN
Lv

PobR_Lib_16

ACGGAGGATGCGCTACCCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATT
ACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGACCTACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATATGACCCAGTTCATCTTCCTCAGTACACAAACAGTAGTCCGATTGCCGAACAGCATC
TAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTATATTTGGCGTGGGCA
GGCAAACGATTACCCAAATGCGCCCCATAGGGGCTCACGCGATTATCTTGCTGGGGTAAATAACTA
CGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATCCAAAAGGTGAGGCTGGTTTGAGC
ACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAA
AACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTG
TCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGT
CGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTC
CGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGGTGATGTTGTTCCATAACATTCAAAT
CCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTGAATTATAG
ATGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGGATGATGTTATGAGCAAAGGTGA
AGAACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGCGAAGTGAACGGTCACAAAT
TCACCGGGCGGTGGTGAAAAGGTGAAAGGGAATGCCCCCATTGGGCAAACTGGACGCTGAAAAT
TTATCTGGCCCACCGGGAAAATGGCGGGTGGCCGGGGCCCAAACCTGGG

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK

FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFWIVVLDEHEVVPVARSY
LPQQDNRVSPYGAHLGNRLPAHAKYTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD

AVRQSDYCLCTEEDELGHIAIAVPVLNAQGLTIAALNCRSQTNRVQPQYLIDQVLPLLRNTANELRN
Lv

PobR_Lib_17

CCGGAAGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATT
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ACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGACGCACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATACAACCCAGTTCATGTTCCTCAGTAGACAAACAGTAGTCCGATTGCCGAACAGCATC
TAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGAAGGCGTGGG
CAGGCAAACGATTACCCAAATGCATCCCATAGGGGCTCACGCGATTATCTTGCTGGGGTAAATAAC
TACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATATGAAAGGTGAGGCTGGTTTGAG
CACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAA
AAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGT
GTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAG
TCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTT
CCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAAT
CCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGA
TGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAG
AACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGATGGCGATGTGAACGGTCACAAATTCA
CCGTGCGTGGTGAAAAGGGAAAGGCAATGCCCCGATTGGCAAACTGGACGCTGAAAATTTATCTG
GCCCACCGGGAAAATG

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFHIVVLDEHEVVPVARSY
LPQQDNRVSPYGMHLGNRLPAHAFSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLSTEEHELGCIAIAVPVLNAQGLTIAALNCASQTNRVQPQYLIDQVLPLLRNTANELRN
Lv

PobR_Lib_18

CCGGAGGGATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAAT
TACGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACC
CGATTGGTTTGTGACATACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCG
CAATCGCAATCAGACCCAGTTCATGTTCCTCAGTAGACAAACAGTAGTCCGATTGCCGAACAGCAT
CTAATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTC
AATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGAGGTGGCGTGGG
CAGGCAAACGATTACCCAAATGCAACCCATAGGGGCTCACGCGATTATCTTGCTGGGGTAAATAAC
TACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATAAAAAAGGTGAGGCTGGTTTGAG
CACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAA
AAACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGT
GTCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAG
TCGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTT
CCGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAAT
CCAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGA
TGTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAG
AACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGCGATGTGAACGGTCACAAATTC
AGCGTGCGTGGTGGAAGGTGAAAGGCGATGCCCCGATTGGGAAACTGAACGCTGAAAATTTTICTG
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GC

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFFIVVLDEHEVVPVARSYL
PQQDNRVSPYGLHLGNRLPAHATSTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLDA
VRQSDYCLSTEEHELGLIAIAVPVLNAQGLTIAALNCMSQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}

PobR_Lib_19

CCGGAGTATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATTA
CGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACCC
GATTGGTTTGTGACGAACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCGC
AATCGCAATCCGACCCAGTTCAAATTCCTCAGTCATCAAACAGTAGTCCGATTGCCGAACAGCATCT
AATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCA
ATCCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTACAGGGGGCGTGGG
CAGGCAAACGATTACCCAAATGCTTCCCATAGGGGCTATAGCGATTATCTTGCTGGGGTAAATAACT
ACGCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATCATAAAGGTGAGGCTGGTTTGAGC
ACACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAA
AACGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTG
TCTTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGT
CGTTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTC
CGTACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGTGATGTTGTTCCATAACATTCAAATC
CAAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTTGATTATAGAT
GTCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAAGGATGATGTTATGAGCAAAGGTGAAGA
ACTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGATGGCGATGTGAACGGTCACAAATTCAG
CGTGCGTGGGTGAAGGTGAAAGCGATGCCCCCATTGGCAAACTGACGCTGAAAATTTTTTIGGC

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFMIVVLDEHEVVPVARSY
LPQQDNRYSPYGKHLGNRLPAHAPCTGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLMTEEFELGRIAIAVPVLNAQGLTIAALNCSSQTNRVQPQYLIDQVLPLLRNTANELRN
Lv

PobR_Lib_20

CCGAGGTATGCGCTACCGGATATTATCGTGAGGATGCGTCATCGCCATTGAATTCTTATACCAAATTA
CGCAGCTCATTCGCAGTATTGCGTAATAAAGGTAAAACTTGATCGATAAGATACTGTGGCTGCACCC
GATTGGTTTGTGACGGACAATTAAGTGCTGCAATGGTAAGCCCCTGTGCGTTTAAAACGGGTACCGC
AATCGCAATCGTACCCAGTTCATTTTCCTCAGTAGTCAAACAGTAGTCCGATTGCCGAACAGCATCTA
ATGTTTCTAAAAAAGTATGTTCATCGGTAATGGTATAAGGCGTGAGGCGCTTCAGACCATATTTTTCAAT
CCATTCAATTTGTACTTCACGATCCAGAACAGAAAGTAATACTTTACCGGTAGCTTGGGCGTGGGCA
GGCAAACGATTACCCAAATGCATCCCATAGGGGCTATTGCGATTATCTTGCTGGGGTAAATAACTAC
GCGCAACAGGTACAACTTCATGCTCATCGAGCACCACAATTGTAAAGGTGAGGCTGGTTTGAGCAC
ACAGTAGATTTAAAAATGACTGTGCCACTTTGGGTAAATGTGCCGAGCTTAAATAAGAACTAGAAAAA
CGTAAAACACGATGTGTAAGCCAAAAATAGTGCTCATCGGTATCTAAATAACCCAAAAATTTAAGTGTC
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TTTAAATAACGCCGTGCAGCTGTTCTGCTTATACCAGTACGCTCTGCAACCTGTGTCACGTTCAGTCG
TTGTCTGTCAATTCCAAATGCTTCTAAAAGCGCTAAGCCTTTGGCCAAGCCTGCAATGTAATCTTCCG
TACGTATTTCTTCACTTGAATGGGGATGTGCAAGGTATTGGGTTGATGTTGTTCCATAACATTCAAATCC
AAAATGGTTTTGTCCGATCATCGGACAGTTGTAATGCTAATCGGATAATTTTGAGCCTGAATTATAGATG
TCTTTTTAATGAGGCGGTACTTTAAAAATAGAAAATAGCAGGGATGATGTTATGAGCAAAGGTGAAGAA
CTGTTTACCGGCGTTGTGCCGATTCTGGTGGAACTGGGATGGGCGAAGTGAACGGTCACAAATTCA
GCGTGCGTGGTTGAAAAGGGAAAGGGAATGCCCCGA

MEQHHQYLAHPHSSEEIRTEDYIAGLAKGLALLEAFGIDRQRLNVTQVAERTGISRTAARRYLKTLK
FLGYLDTDEHYFWLTHRVLRFSSSYLSSAHLPKVAQSFLNLLCAQTSLTFTIVVLDEHEVVPVARSYL
PQQDNRNSPYGMHLGNRLPAHAQATGKVLLSVLDREVQIEWIEKYGLKRLTPYTITDEHTFLETLD
AVRQSDYCLTTEENELGTIAIAVPVLNAQGLTIAALNCPSQTNRVQPQYLIDQVLPLLRNTANELRNL
\'}
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Figure S1. Amino acid sequence alignment of PobR-WT and 20 randomly selected clones from the PobR mutant library. Multiple sequence
alignment was performed using MAFFT with PobR-WT (271 aa) as the reference sequence. WT indicates wild-type PobR, and Lib_1-Lib_20 indicate
20 randomly selected clones from the PobR mutant library. Amino acid residues that differ from PobR-WT are highlighted. Red indicates
substitutions at the nine targeted hotspot positions (S118, V143, M148, T159, S160, S212, H216, L220, and M241), gray indicates substitutions at

other non-targeted positions, and yellow indicates the fixed deletion at L141 introduced during library construction.
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Figure S2. Dose-response analysis of PobR_2 toward 4-HB and TPA over the 0-0.5 mM range.

The green circles were indicated fluorescence intensity of PobR_1 cell for 4-HB, the red squares

were indicated fluorescence intensity of PobR_1 cell for TPA. Error bars indicate the standard

deviation from two biological replicates. Each biological replicate was prepared from an

independently inoculated culture and processed separately.
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Figure S3. Fluorescence screening of 1,000 single clones recovered after FACS enrichment
under 1 mM TPA induction. Recovered clones were individually cultured and analyzed for GFP

output to identify variants with increased TPA-responsive fluorescence.
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Figure S4. Secondary screening of recovered PobR variants in the absence and presence of
1 mM TPA. Recovered variants were cultured with or without 1 mM TPA, and GFP fluorescence
normalized by cell density was measured to identify TPA-responsive clones. Arrows indicate

selected variants showing increased TPA-dependent activation.
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Figure S5. Sequence comparison of wild-type PobR and the evolved PobR_v10 variant. Amino
acid sequences of wild-type PobR and PobR_v10 are aligned, with mutated residues indicated by
triangles. Wild-type and substituted residues are highlighted in red and yellow, respectively.

Residues predicted to be located near the modeled TPA-binding region are marked with green

circles, whereas residues associated with loop remodeling are indicated by blue circles.
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Figure S6. Sequence logo analysis of amino acid distributions at mutagenized PobR
positions recovered during TPA-responsive evolution. Sequence logo representation of amino
acid distributions at the eight displayed mutagenized positions (S118, M148, T159, S160, S212,
H216, L220, and M241) identified across PobR variants (v1-v10) during directed evolution toward
TPA responsiveness. Letter height is proportional to the frequency of each amino acid at the

corresponding position among the recovered variants
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Figure S7. Dose-response comparison of PobR_2 and PobR_3 toward 4-HB and TPA over the
0-1.0 mM range. Green circles indicate the fluorescence intensity of PobR_2 in response to 4-HB,
and yellow circles indicate the fluorescence intensity of PobR_2 in response to TPA. Blue circles
indicate the fluorescence intensity of PobR_3 in response to 4-HB, whereas pink circles indicate
the fluorescence intensity of PobR_3 in response to TPA. Error bars indicate the standard
deviation from two biological replicates. Each biological replicate was prepared from an

independently inoculated culture and processed separately.
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98 Figure S8. Growth curves and fluorescence outputs of PobR_4 in different media. PobR_4

99 cells were grown in LB, NB, M9, and R2A media with or without D-glutamate. Black, red, yellow,
100 green, blue, and purple circles indicate TPA concentrations of 0, 0.01, 0.05, 0.1, 0.5, and 1 mM,

101 respectively.
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103 Figure S9. Growth curves and fluorescence outputs of PobR_4 in 1/10-diluted LB medium.
104 PobR_4 cells were grown in 1/10-diluted LB medium with or without D-glutamate. Black, red,
105 yellow, green, blue, and purple circles indicate TPA concentrations of 0, 0.01, 0.05, 0.1, 0.5, and

106 1 mM, respectively.
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Figure S10. Colony formation and fluorescence of PobR_4 on solid LB agar containing

Fluorescence

increasing TPA concentrations. PobR_4 cells were plated on LB agar without D-glutamate and
supplemented with the indicated concentrations of TPA. Colony formation and fluorescence

increased in a TPA concentration-dependent manner.
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Figure S11. Colony PCR analysis of colonies recovered from the proof-of-concept screening
assay. P1 and P2 were selected from positive-control plates, N1 and N2 were selected from
negative-control plates, and M1-M15 were selected from mixed plates. The expected 890-bp lcc
amplicon was detected in colonies associated with surrounding biosensor fluorescence,

confirming the presence of the LCC expression construct.
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Figure $S12. Structural comparison of the predicted ligand-binding pockets of wild-type
PobR and PobR_10 with docked TPA. (A) Predicted ligand-binding pocket of wild-type PobR
with TPA mapped onto the model. In the wild-type configuration, Met148 and Leu220 are
predicted to create steric constraints near the pocket interior, potentially limiting productive
accommodation of TPA. Red dashed lines indicate predicted steric constraints. Glu217 is
positioned away from the distal carboxylate group of TPA in this configuration. (B) Predicted
ligand-binding pocket of PobR_10 with docked TPA. The surface representation suggests an
expanded local pocket geometry relative to wild-type PobR, which may help accommodate the
distal carboxylate group of TPA. Predicted interactions and pocket changes should be
interpreted as computational hypotheses rather than experimentally resolved structural

features.
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