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The microarray data revealed that approximately 7% of the genes from L. plantarum WCFS1 were differentially expressed in presence of
RSV which belong to different functional categories (COGs) (Figure 1). Overall, expression of 148 transcripts was affected from which a
selection is shown (Table1). The transcriptomic datasets revealed the induction of a DNA damage response highlighting the genotoxicity of
RSV to L. plantarum. A set of genes involved in the biosynthesis of cell wall components (peptidoglycan, capsular polysaccharides) were
downregulated indicating that RSV does not damage the cell envelope. To counter the effects of RSV L. plantarum reprogrammed its
transcriptome to tightly control ammonia levels and to save energy. Among the RSV-responsive genes, several coding for transporters
displayed marked variations in expression indicating that they might play significant roles for RSV tolerance in L. plantarum.

References
1. Azorín-Ortuño, M. et al. Metabolites and tissue distribution of resveratrol in the pig. Mol. Nutr. Food Res., 2011, 55 (8), 

1154-1168
2. Qiao, Y. et al. Effects of resveratrol on gut microbiota and fat storage in a mouse model with high-fat-induced obesity. Food & 
Function, 2014, 5, 1241-1249.

ABSTRACTABSTRACT
Resveratrol (RSV), a polyphenolic compound of plant origin, exerts an array of potentially beneficial effects in humans and animal models.

RSV accumulates in intestinal tissues [1] where it induces changes in the gut microbiota. Evidence exists that this alteration might mediate
some of the potential health benefits associated to this stilbene [2]. Knowledge on the RSV tolerance mechanisms displayed by gut
microorganisms is currently scarce but it is crucial to support the use of this stilbene for the management of the gut ecosystem with
associated health benefits. Therefore the objective of the present work was to study the mechanisms of adaptation of Lactobacillus plantarum
WCFS1 to RSV. To this goal, we have investigated how RSV affects the expression profile of L. plantarum WCFS1 at genome scale.

Cultures of L. plantarum WCFS1 were grown in MRS to mid exponential phase and then induced with RSV (3mM) for 10 min. The cells
were centrifuged and suspended in buffer for RNA extraction. Copy DNA was synthesized, marked and, coupled to Cy3 and Hyper5 for
further hybridization. A microarray platform with 3066 genes was custom-designed (Agilent Technologies). Probes and hybridization were
performed according to previously described protocols (Agilent, G4140-90051). Differential expression of genes was evaluated by a t
moderate test (6) and a False Discovery Rate (FDR) less than 5% was established. The impact of RSV on the transcriptomic profile of L.
plantarum WCFS1 was evaluated by sorting all genes whose transcript level showed fold-changes ≥ 2 (p < 0.05). The observed results were
validated by qRT-PCR. Differentially expressed genes were used to perform a functional analysis by using the DAVID bioinformatic tool.
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RESULTSRESULTS

Transcriptomic analysis has revealed molecular mechanisms involved in the adaptation of L. plantarum WCFS1 to RSV

Figure 1. L. plantarum WCFS1 genes by functional categories that were 
upregulated and downregulated  in the presence of resveratrol 3 mM

Table I. Selected genes modulated in the presence of resveratrol 3 mM

Gen ID Locus Fold Change Description Subcellular
Location

lp_0538 pth 2,28 peptidyl-tRNA hydrolase Intracellular
lp_0539 mfd 2,19 transcription-repair coupling

factor
Intracellular

lp_0991 - 5,49 multidrug transport protein, 
major facilitator superfamily 
(MFS)

Multi-
transmembrane

lp_2057 ldhD -2,17 D-lactate dehydrogenase D-
LDH

Intracellular

lp_2101 cps4H -2,23 polysaccharide polymerase Multi-
transmembrane

lp_2102 cps4G -2,25 Cell 
wall/membrane/envelope 
biogenesis

Multi-
transmembrane

lp_2394 - 4,61 ABC transporter ATP-binding 
protein/permease

Multi-
transmembrane

lp_2395 - 6,55 ABC transporter ATP-binding 
protein/permease

Multi-
transmembrane

lp_2702 pyrC 4,99 dihydroorotase Intracellular
lp_2703 pyrB 5,03 aspartate 

carbamoyltransferase
Intracellular
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