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FIG S1 Effect of disruption of Ip_3124 (vprR), and Ip_3125 (vprA) on vinylphenol
reductase activity in L. plantarum WCFS1. HPLC chromatograms of L. plantarum
cultures incubated in 1.5 mM 4-vinylphenol are shown for L. plantarum WCFS1 (wild
type [wt]), L. plantarum WCFS1 (pUCE191-vprR) (Alp_3124 mutant), and L.
plantarum WCFS1 (pUCE191-vprA) (Alp_3125 mutant). Results for uninoculated
medium are also shown (control). The 4-vinylphenol (VP) and 4-ethylphenol (EP)

detected are indicated. Chromatograms were recorded at 280 nm.
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FIG S2 Comparison of amino acid sequences of L. plantarum WCFS1 VprA protein
and vinylphenol reductase from D. bruxellensis (DBVR, 12JWC1) (A) or to L.
plantarum WCFS1 hydroxycinnamate reductase (HcrB) (B). Multiple alignments were
done using the programs ClustalOmega after retrieval of sequences from BLAST
homology searches. Residues that are identical (*), conserved (:) or semiconserved (.) in
all sequences are indicated. Dashes indicated gaps introduced to maximize similarities.
The Rossmann-fold GXGXXG motif is highlighted in green.
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FIG S3. Mass spectra of FAD. The yellow VprA protein was subjected to mass
spectrometry analysis and the FAD flavin cofactor (785.09 Da) was identified.
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FIG S4 Production of 4-vinylcatechol from p-coumaric acid. (A) Chromatograms of
supernatants from E. coli cells bearing pURI3-pdc plasmid overexpressing the pdc gene
from L. plantarum (Rodriguez et al., 2008. J Agric Food Chem 56:3068) grown in the
presence of caffeic acid. Chromatogram was recorded at 280 nm. (B) Comparison
between spectra of the compound produced and 4-vinylcatechol identified previously by
LC-DAD/ESI-MS (Rodriguez et al., 2008. J Agric Food Chem 56:3068). The same
E.coli strain was used previously to produce vinyl derivatives from alkaline
hydrolysates of corn cobs (Salgado et al., 2012. Bioresource Technol 117:274-285;
Salgado et al., 2014. Enz Microb Technol 58-59, 22-28).
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FIG S5 Relative transcriptional expression of vpr genes in L. plantarum WCFS1 in
response to the presence of two hydroxycinnamic derivatives, 4-vinylphenol and p-
coumaric acid. L. plantarum cultures were exposed during 10 min at 1.5 mM of 4-
vinylphenol or p-coumaric acid. Expression levels were calculated with the 7500 Fast
System relative quantification software using L. plantarum Idh gene as endogenous
gene and the growth in the absence of phenolic compound as growth condition
calibrator. Expression level of vprR and vprA genes are represented by grey or black
colour bars, respectively. The experiments were done in triplicate. The mean value and

the standard error are shown. Asteriks indicate a p value <0.1.



Figure S6

LFA
LCO
LRO
LBI
LSI
LPC
LPL
LPE
LPA

LFA
LCO
LRO
LBI
LSI
LPC
LPL
LPE
LPA

LFA
LCO
LRO
LBI
LsSI
LPC
LPL
LPE
LPA

LFA
LCO
LRO
LBI
LSI
LPC
LPL
LPE
LPA

LFA
LCO
LRO
LBI
LSI
LPC
LPL
LPE
LPA

LFA
LCO
LRO
LBI
LSI
LPC
LPL
LPE
LPA

1657
—

—--MWPKAKQYDLVI LVAAVSAREQQLSTLVLEKGRSIGGDGNYVEGAMGVDSY
—--MFPKKTDYDLVI LAAAVAAGEKKLATLVLEKGRTLGGDGNYVEGAMGVDST
MPNITRKDAYDVVV TSAALTAAQNGASVLLLEKGRHTGGSSNYTEGLFAVDSY
-MTISQKERYDIVV TSAALEATQQGATVLLLEKGRHTGGSSNYTEGLFAVDSY
—MSFTKQERYDVVV TSAALEAAQHGASVLLLEKGRHTGGSSNYTEGLFAVDSY

—MSISQKTQYDVVV TSAALEAAQHGASVLLLENGRHTGGSSNYTEGLFAVDSY
-MTLAKHDSYDIVV TAAALEAAQHGASVLLLEKGRHTGGSSNYTEGLFAVDSY
-MTLTKRTSYDIVV TAAALEAAQHGATVLLLEKGRHTGGSSNYTEGLFAVDSY
-MTLTEHTSYDIVV TAAALEAAQHGATVLLLEKGRHTGGSSNYTEGLFAVDSY

KK ek e kKX Kk ek KK e K .. e K e kK e kK * * L SR

LOKAAGIDINPTELLQDELAYSHYEANAPHLKKYIDASGGVIDWLHNLGVKFAKVGPQGK
MQOKDAGISIDKTELLQDELTYSHYEASAPHLKKLIDASGATIDWLQSLGVTFTKVGPQGK
LOKQQGITVSGTDVLKEEVAYSKYRADSRIWRNYVDDSADTVKWLNEQGVEYEGVQAMGD
LOKQQGIQVSGTDVLKEEVEYSKFKADSRIWRRYVDDSANTVQWLRDQGVTYEGVQAMGA
LOKEQGIKVSGTDVLKEEVEYSKYKADSRIWRNYVDDSANTVQWLKDQGVKYEGVQAMGA
LOKAQGIKVSATDVLREEVDYSKYRADSRIWRNYLDDSTGTVQWLKDQGVKYEGVQAMGA
LOKAQNINVSATDVLKEEVDYSKYRADSRIWRRYLDDSANTVQWLKDQGVEYEGVQAMGA
LOQAQHTHVSATEVLKEEVDYSKYRADSRIWRQYLDDSADTVQWLKDQGVEYEGVQAMGA
LQQAQNIHVSATDVLKEEVDYSKYRADSRIWRQYLDDSANTVQWLKDQGVEYEGVQAMGA

* . Koo oK e ok o ** . % * * . ** * Kk . * *

SWSTIHTFAGGGHAAVQ-TLYANATQAGAEFVTSVSAQRLOQ-HDGHVTGVVIMDENTGQ
SWPTIHTFEGGGHAAIE-KLKAKADEYGVEFATSVSAQKLLQ-ANGHISGLAVKNEATGQ
GEATWHIYKGMGNAVINDALIPQAKKLGVEVLTSTAATNIDQ-ENGKISRVTIKNLANNL
GEATWHIYDGMGQSVLHDHLLPQAEKLGVELLTSTTAVELLQDQTGAITGVKIQDEITRD
GEATWHIYEGMGQSVLHDALLPQAEKLGVEVRTLTTAIALHQDADGAINGVTIRDEASQE
GEATWHIYEGMGQSVLHDALQPQAEKLGVELLSSTTVTALHONTDGAINGLTIQDEATGT
GEATWHIYKGMGQAVLHDALQPQAQKLGVELLTSTTAITLHQATDGAITGVMIQSAATNE
GEATWHIYKGMGQAVLHDALQPKALALGVELLTSTTAIDLHQADNGTITGVTIQNAATKE
GEATWHIYKGMGQAVLHDALQPKAQSLGVEMLTSTTVTALHQADDGTITGVTIQDAGTKE

* ke kK K oe . . * . % * * . . % *

THEIAAKNVLLATGGYVDNPDLVKTRVA-DNHRLMAVSDGKSTGDGMQLAWQVGAKHYSM
YRDLRAQNVLLATGGYVDNPELIKERTP-FVGRLLTVSDGKSTGDGMQLAWAAGAQHYSM
SESVKTSSVILATGGYLNNAEMMSKMTHYDTSRLVTVSSGKGTGDGLOMAWNLGARKYGT
LONVQTSAVILATGGYLNNPEMMAQLTAYDTSRLVPVSSGKGTGDGLRLAWNAGAKQYGT
TQODVATGAVVLAAGGYLNNPDMMAKLTQYDTSRLIPVSSGKGTGDGLOLGWKAGAKQYGT
TEDIKAGAVVLATGGYLNNPEMMKELTHYDTSRLIQVSSGKGTGDGLRLAWKIGAKKYGT
TQVINTAAVILATGGYLNNPDMMQKLTHYDTRRLIPVSSGKGTGDGLRLAWQAGAQQYGT
TQLVNTHAVILATGGYLNNPEMMONLTHYDTSRLIPVSSGKGTGDGLRLAWQAGAQQYGT
TQAIATSAVILATGGYLNNPEMMASLTHYDTRRLIPVSSGKGTGDGLQLAWDAGAQKYGT

Kekkekhk ook oo Kk e Kk Kk Kkkkkoeoo K Kk e ek

GAIQYGGGAIYDKTQPPFVHMASQLAAAATQEAILWVNERGERFVNEDVNDNMCHAGSATI
GAIQYGGGAIYDRQTPPFVHMMSQLGVVATQEAILWVNERGERFVNEDVNDNMCHAGGAT
GTAMLFGGYLKDPSVPAFKFMSSEMNTAAGQQPLLWVNENGERFVDEAVVYNFSFAGNAL
GMAMLFGGYLKDPDEPSFKLMASQMNTAAGQQPLLWVNEHGERFVDESVVYNFSYAGNAL
GMAMLFGGYLKDPDEPSFKFMASQMNTAAGQQPLLWVNEHGERFVDESVVYNFSYAGNAL
GMAMLFGGYLKDPDEPSFKYMASQMETAAGQQPLLWLNEHGERFVDEAVVYNFSYAGNAL
GMAMLFGGYLKDPSEPSFKYMASQMETAAGQQPLLWLNEHGERFVDEAVVYNFSYAGNAL
GMAMLFGGYLKDPSEPSFKYMASQMETAAGQQPLLWLNEHGERFVDEAVVYNFSYAGNAL
GMAMLFGGYLKDPAEPSFKYMASQMETAAGQQPLLWLNEHGERFVDEAVVYNFSYAGNAL

* *Kk . K * K K K. o. K ke ekKkekk KhkKKkK oKk K * . *k Kk .

LTQARTFSILDQAAVDHLTNVGLYKEVGNSPISPEKFDQLTSEIDDTLKQHAKYLTSAAT
LTQSRVFSIFDQAAVDHLANVGLFKEVGNSPVSPDKLDKLPGEIETDLGKHASYLTKADS
YTONKVFSILDTAVIDEMAKSGNFMGLGVYVKRGOQKMTKLKDEIDEAVAEERPFIFKADT
YTONQVFSILDQGVIDKMATDGHFMGLGVYVKRGEKMATLQAELDETVAAHKPFIFKADT
YTONQVYSILDQGVIDKMAKDGNFMGLGVYVKRGEKMDKLQAEIDGAVAADKPFIFKADT
YTONKVFSVLDQGVIDKMAKDGNFMGLGVYVRRGEKMVKLQAELDAAVSANKPFIFKADT
YTONQVFSILDQGVINKMAQDGNFMGLGVYVRRGEKMTKLQAEIDAAVAANKPFIFKANT
YTONQVFSILDQGVIDRMARDGNFMGLGVYVRRGEKMTKLQAEIDAAVAANKPFIFKAKT
YTQNQVFSILDQGVIDRMAQDGNFMGLGVYVRRGEKMTKLQSEIDAAVTAKKPFIFKADT

KXk e ekoe ek . . . . % . * * o . .. *



LFA LAELAEKLNLPA--LPATVARYNDIVAHGQDADFGKAADYLTGLHQGPFYGVELGVGMAC

LCO LEELATKLGLAK--LPDTVTRYNALVDTGADTDFGKDKTYLTAVSDGPFYAVELGVGMAC

LRO IEELAQKMGVPSEQLMOTMTKYNQDCELGQODSLFGKDPKYMRPINEGPFYGEFSLNVGAFC

LBI IEALAQAMGMSETALTQTVLTYNQFCAAGVDODFGKAQQYLVPVTKGPFYGFKLNVGAFC

LSI IEALAEKMNVPVDQLTKTITDYNDYCEAGDDKAFGKDTEYLVKVAEGPFYGFKLNVGAFC

LPC IDALAEKMGLPVEKVVETIKTYNGYCDAKEDGDFGKNPEYLVKVAKGPFYGFELNVGAFC

LPL IEALATKMHLPVDQVTHSIQTYNQYCDNGQDDDFGKNPEYLVKVSQGPFYGFELNVGAFC

LPE IEELAAKMHLPVDQVTRSIQTYNQYCDNGQODNEFGKDPAYLVKVDQGPFYGFELNVGAFC

LPA IDELAAKMHLPVDQVTKSVQTYNQYCDNGQDADFGKNPDYLVKVATGPYYGFELNVGAFC
* % A . cr k% * kkk * . c kkak ok xk K

LFA ALGGLRVDNONAVLNDHGYPVPGLYAVGNDAAGMLVGDTYAVTLPGSTAGYAAFSGRNAV

LCO ALGGIRVSDDNEVLNDYGYPVPGLYAAGNDAAGMLVGDTYAVTLPGSTAGYAAFSGRNAV

LRO TMGGLQVNPNNEVLNNNGQAIAGLYAIGNDATG-LVGDTYGPNMPGTCVGYAFYSGRNAG

LBI TMGGLQVTTDNAVLTNAGTPIPGLYAAGNDASG-LTGDTYGPNMPGTCVGYAFYSGRNAG

LSI TMGGLQVTTSNEVLAENGLPVAGLYAAGNDAAG-LTGDTYGPNMPGTCVGYAFYSGRNSG

LPC TMGGLQVTTENEVLDDNGDKIGGLYAAGNDAAG-LAGDTYGPNMPGTCVGYAYYSGRNSG

LPL TMGGLKVTTNNEVLDTTGQPITGLYAAGNDAAG-LTGDTYGPNMPGTCVGYAFYSGRNSG

LPE TMGGLKVTTANEVLDTEGTPIPGLYAAGNDAAG-LTGDTYGPNMPGTCVGYAFYSGRNSG

LPA TMGGLKVTTANEVLDTTGNTIQGLYAAGNDAAG-LTGDTYGPNMPGTCVGYAFYSGRNSG

ik k * kK * CoKKKK kAR k ek K kkRk | akk. Kk Kk L okkkk.
1658

LFA LSMVNAS—-———————

LCO ANM-—————————---

LRO LHAAMTVSDELEDN-

LBI HHAAQA-———————-—

LSI KHAAAYAKAGVTA--

LPC KHAASYTKGLKITE-

LPL RHAAQYTHQQSIVSH

LPE RNAVTYLNNDVAVTD

LPA RHAASYANH------

FIG S6 Comparison of amino acid sequences of putative VprA proteins from lactic acid
bacteria. Multiple alignments were done using the program ClustalOmega after retrieval
of sequences from BLAST homology searches. The VprA proteins are from
Lactobacillus plantarum WCFS1 (LPL) (Ip_3125), Lactobacillus paraplantarum DSM
10667 (LPA) (AOAOR1RBK3), Lactobacillus pentosus DSM 10667 (LPE)
(AOAOR1FK8Y7), Lactobacillus fabifermentans DSM 21115 (LFA) (AOAOR2NSNS6),
Lactobacillus collinoides DSM 20515 (LCO) (AOAOR2BBL2), Lactobacillus
paracollinoides DSM 15502 (LPC) (AOAOR1T9H1), Lactobacillus bifermentans DSM
20003 (LBI) (AOAOR16M13), Lactobacillus similis DSM 23365 (LSI) (AOAOR2F9E3),
and Lactobacillus rossiae DSM 15814 (LRO) (AOAORL1RHTO). Residues that are
identical (*), conserved (:) or semiconserved (.) in all sequences are indicated. Dashes
indicated gaps introduced to maximize similarities. The Rossmann-fold GXGXXG
motif is highlighted in green. Degenerate primers were designed on the conserved

domains yellow highlighted.



