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Table S1. Bacterial strains used in this study.

Strains

Relevant Genotype/Description Source/Reference

E. coli DH5a

E. coli ]M109

AlacU169 (@80lacZAM15) supE44 hsdR17 (1, mi*) recAl
endAl gyrA96 thi-1 relAl

Hanahan, 1983

A(lac-proAB) [F’ traD36, proAB, lacl'ZAM15] supE44 Yanisch-Perron et al., 1985

hsdR17 (1, m«*) recAl endA1 gyrA96 thi-1 relAl

E. coli J]M109 pJOE5751.1-acbQ E. coli JM109 plus pJOE5751.1-acbQ
E. coli J]M109 pJOE5751.1-acbK E. coli J]M109 plus pJOE571.1-acbK

This study
This study

Table S2. Genes from Actinoplanes sp. SE50/110 used in this study. Capital letters indicate the sequence corresponding to the plasmid.

acb Gene Gene Number

Codon-Optimized Gene Sequence (5" — 3’)

Putative Protein
Function

acbQ ACSP50_3601

acbK ACSP50_3602

atgaccaccactaccgacgcagctctgatcgagetegcaggecgetacggegtttccgttgactggaccaccgategtggtgagecacgeactg
ttectgetgacaccatccagegeatectggetgtecteggtgttgacgceatectecggecectgcetategeagetgeactgegegetgetgatgacga
cgcacgtcaccgcctteteccatettgegttgttgtecgtcagggtgaaccagetegeggegttcacectgttgeaggtgetgeatacgtegtggct
accgaggatggceggecegtcacgagaccgctgacccacgtaacgacctgggtegecteccaateggetaccacactetgegtgttcgegttggte
atcgttccgcagcetgcacctgtcategttgetccageagttettggcaccccagaccgecgteactggggtgtgctagetcagatcetactecgtect
ctetgaacgctectggggcatgggtgacctgggtgatetegetgacctgaceegttggtetgeacgectgggegetteattegttettgttaaccca
atgcacgcatacgttccagaccgtcetegetgatccaaccecttaccgeccaggttcecgtegettegetgaccctatgtacctgegtetegetgacgt
cgctgagtacgctactgetgagectgeagtgegegetgaacttgategtgetgeacgecagggecacgagetgaccgetgaggttetgeaccge
aacgctctgatcgaccgtgeacgegtttggecagttaagegcaacgctcttgaacgtctttaccgegeaccacgtaccgetggecgetecgeaget
ctagctgctttcaccgeacgtgagggtegtggecttgaggactacgctacttggtgtgeactegetgaagtctacggeaccegetggegttectgg
cctgetgeactgeagtctecacacggtccagetgttgcagetgeacgecgtgagetegttgategtattgacttccacegetggetggettggcttg
ttgacgagcagatggcagctgcacaggcetgeagcetgttggcteeggeatggaateggtgtcatecacgatetegetgttggegttgacectgaa
ggcgctgacgcatgggctgttcaggatcacctggeaggtggegtcacegtgggctgeccagetgacgacttcaacccacteggtcaggattgg
ggcctgectecatggegtecagacacccttgetgaggetggctaccgeectttcgetgacgtcatecgtggtactctacgecactecggegeactec
gtcttgatcacatectgggectettecgectgtggtggateccagetggticeggegeacgtgacggegcettacgticgttacgaccacgaggeaa
tgcttggtgtectegetgttgaageattecgegetggegeaatgatcatcggtgaggatctgggeaccgttcacccagetgttegtgetgageteg
ctgaccgeggtatcctgggcacctetgtecttegtttcgaataccagggeggttctgagaaccgcetcaggecctctacctgetgaccagtggegtg
caggctgtctegetaccctgactacccacgatetgecatccaccgeagettggetetecggtgageacgttgacctgeaggaccgecttggtetect
gaaccgtectegegcetgaagttgeagetgatgetgeagetgagegtgacggetggetggctgagetecgtegeaceggectgettgaacacga
gactgctgttccaggtatgtccgetgagtcetettgeactacaccgtttectegetegeaccecagetegtetggteggegtgtggcteectgacctgg
ttggtgatcgecegtccacagaaccttectggeacctecaccgaattecctaactggeageteccagttgetgacgetgacggtegeccagtegetat
ggatgacctggcatcecteegetggegceacaggcetgttgeaggectctacgetgeatctgetgagectgetactaccccataa
ATTACGCATCATCATCATCATCATGGATCC Ctctgagcacaccgacgttctegttctgggeggegeaggtgttgacacca
tegcettacgteccagagceteecactgectttccaggattectacgttgttgeagetattgaacctegegeaggecagactggtgacaacgtegcetcett
ggcctccacaccetgggtctecgeaccatgeacgttgacgttetgggtgatgacccagagggtgaccttgttcgegeattecacacccgtcacgge
ctacctttcgctgceactcccaactgetgcaggeaccaagegegctgttaacctggteggtecagatggecgtegectcetecctgtgggacggctece

4-a-Glucanotrans-
ferase

Acarbose 7-phos-
photransferase




cgtgaggctgaagaggaccgttaccctgeagetctgatcgeagetcacaccgcacacgetcgecacgtgeacgtetgeatcaccecacctggte
agcacgttttcggccagcetgaacgatcttectgtcactgtttctaccgacctecacaactgggacggegeatacgagggtttcgaggtttacgeat
tcaacgctgatctggtcttectcteccgcaaccgetetgaccgacgttgeagetactatgegtegegttattgacegtggecgegeacgtetggteg
tggctaccgatggegeacacggtggetecgttcttgttcgeggtgagaccgaggtecgtegetacgetgeagttgetccagaageaccagttgt
tgactccaacggegctggtgacgcattegtetceggtttectattcggecacctegetggtgagectettgagacctgtetgegttacggegceaate
gctggtgeatacgeatgeactatcectgeaaccegegetggegeaattgategtgetgeactectgegeccagetgcataaGCTTGGCTGT
TTTGGCGGATGAGAGAAGAT

Table S3. Oligonucleotides used in this study. Capital letters indicate the sequence corresponding to the plasmid.

Primer Sequence (5" — 3')
acbQ_fwd ATTACGCATCATCATCATCATCATGGATCCaccaccacta
acbQ_rev ccataaGCTTGGCTGTTTTGGCGGATGAGAGAAGAT
acbK_fwd ATTACGCATCATCATCATCATCATGGATCC
acbK_rev GGCTGTTTTGGCGGATGAGAGAAGAT

Table S4. Plasmids used in this study.

Plasmid Description Source/Reference
pJOE5751.1 pBR322-based L-rhamnose-inducible Hoffmann et al., 2012
vector, Hise-eGFP, AmpR
pJOE5751.1-acbQ pJOE5751.1 containing acbQ gene This study
pJOE5751.1-acbK pJOE5751.1 containing acbK gene This study
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Figure S1. Enzymatic preparation of acarbose 7-phosphate by AcbK. (A) Scheme of AcbK reaction. (B) TLC analysis of AcbK
assay, lane 1: acarbose standard, lane 2: AcbK assay, lane 3: Assay with inactivated AcbK (negative control). (C) LC-ESI-MS
analysis of AcbK assay. ESI (+) EIC for acarbose m/z 646.2553 (top chromatogram), ESI (+) EIC for acarbose 7-phosphate m/z
726.2216 (bottom chromatogram).
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Figure S2. HPAEC-PAD analysis of AcbQ assays with acarbose with or without a single a-1,4-glucan. Reaction mixtures con-
tained acarbose only and acarbose mixed with maltose (G2), maltotriose (G3) and maltotetraose (G4), respectively. Measure-
ments of product spectrum (glucans with chain lengths G1 — G5) of each assay combination are shown. Acarbose and glucans
which were added as substrates to the assay are marked with stripes (n = 3).
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Figure S3. LC-ESI-MS analysis of AcbQ reaction mixture with acarbose and maltose. ESI (+) EIC for acarbose m/z 646.2553 (top

chromatogram), ESI (+) EIC for acarviosyl-maltotriose m/z 808.3081 (middle chromatogram), ESI (+) EIC for acarviosyl-malto-
tetraose m/z 970.3609 (bottom chromatogram).
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Figure S4. LC-ESI-MS analysis of AcbQ reaction mixture with acarbose and maltotetraose. ESI (+) EIC for acarbose m/z 646.2553
(top chromatogram), ESI (+) EIC for acarviosyl-maltotriose m/z 808.3081 (top middle chromatogram), ESI (+) EIC for acarviosyl-
maltotetraose m/z 970.3609 (bottom middle chromatogram). ESI (+) EIC for acarviosyl-maltopentaose m/z 1132.4138 (bottom
chromatogram).
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Figure S5. LC-ESI-MS analysis of AcbQ reaction mixture with acarbose 7-phosphate and maltose. ESI (+) EIC for acarbose 7-
phosphate m/z 726.2216 (top chromatogram), ESI (+) EIC for acarviosyl-maltotriose 7-phosphate m/z 888.2744 (middle chroma-
togram), ESI (+) EIC for acarviosyl-maltotetraose 7-phosphate m/z 1050.3273 (bottom chromatogram).
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Figure S6. LC-ESI-MS analysis of AcbQ reaction mixture with acarbose 7-phosphate and maltotetraose. ESI (+) EIC for acarbose
7-phosphate m/z 726.2216 (top chromatogram), ESI (+) EIC for acarviosyl-maltotetraose 7-phosphate m/z 1050.3273 (bottom
chromatogram).



