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Genome-wide alignment was done with the license based software Geneious Prime. RNAseq analysis were performed with open sourced
packages described in the methods section (Trimmomatic v0.33, BowTie2 v2.3.3.1, htseq count (release_0.9.1), edgeR package v3.6, R v3.4.2,
and Rstudio v1.1.383).

Signal peptides and lipoproteins were predicted using an online server SignalP v5.0 and Lipo v1.0, respectively.

X-ray data: X-ray data were processed and scaled with Xia2 within the CCP4 (v7.0) suite of programs or HKL2000 (v720-Mac). Structure
determination and refinement: AutoSol, AutoBuild, Phenix.refine, within Phenix (1.15-2. 3478); MrBUMP and Phaser within ccp4 (v7.0)
Manual model building in Coot (v 0.8.9.1).

Circular Dichroism analyses were carried out with the online server DICHROWEB and reference is provided in the methods section (no version
is provided for this program).

Graphpad v8.4.3 was used for statistical analysis.

Molecular Dynamics Simulations were carried out with the following softwares:

Addition of missing amino acids in protein structures: MODELLER v9.21; protein solvation with PACKMOL v18.169; Ferulic acid model was built
with MarvinSketch v19.23 and parameterized using AMBER GAFF forcefield; The esterase enzymes were modeled using Amber ff14SB
forcefield. Movement of hydrogen atoms were contained by SHAKE algorithm (no versions provided online, but reference provided in the
manuscript); Sampling bias in the simulations were removed by constructing a Markov state Model (MSM) using the Python package PyEMMA
2.5.6; Chapman-Kolmogorov test was performed to validate the Makovian behaviour of the MSMs; trajectory data were analyzed using
CPPTRAJ v18.01 module in AMBER18 and the Python package MDTraj v1.9.3. The 2-D plots were visualized and analyzed using VDM v1.9.3
and PYMOL v2.1; pocket volume calculations were performed with the Python package POVME v3.0. Some softwares do not have available
version numbers, K-means algorithm, Shake algorithm, and Matplotlib. However, the references for each of the data analyses approaches are
listed in the methods section.

We have provided all the accession numbers including RNAseq data and structure PDB identifiers in the Data availability statement.

X-ray structure data including coordinates and structure factors have been deposited in the Protein Data Bank (PDB) and are readily accessible to the public under
accession codes 6MOU, 6MLY, 6NEP, and 6MOT. Below, we provide more information and readily accessible links.

The RNASeq data are deposited at the NCBI GEO under the accession numbers GSE161471 (raw reads and differential expression files). The Sequence Read Archives
(SRA) containing the raw reads of the individual samples is at [https://www.ncbi.nlm.nih.gov/Traces/study/?acc=PRJNA678359&o=acc_s%3Aa].

The Protein Databank (PDB) IDs of the structures presented in this study are as follows: 6MOU (BACINT_01033-CE1 dimer) [https://www.rcsb.org/structure/6MOU],
6MOT(BACINT_01033-CE1 monomer) [https://www.rcsb.org/structure/6MOT], 6NE9(BACINT_01039-CE1) [https://www.rcsb.org/structure/6NE9], and 6MLY
(BEGH43/FAE) [https://www.rcsb.org/structure/6MLY]

Other PDB identifiers used in this work.

Humicola insolens GH43 glycoside hydrolase PDB 3ZXL (https://www.rcsb.org/structure/3ZXL)

Geobacillus thermoleovorans beta-1,4-xylosidase PBD 5Z5I (https://www.rcsb.org/structure/5Z5I)

Lactobacillus plantarum tannase PBD 4JUI (https://www.rcsb.org/structure/4JUI)

Clostridium thermocellum xylanase 1JT2 (https://www.rcsb.org/structure/1JT2)

Databases used in the reported research.

The Polysaccharide-Utilization Loci DataBase (PULDB) server (http://www.cazy.org/PULDB/)

Genbank protein database (https://www.ncbi.nlm.nih.gov/protein)

All datasets and recombinant plasmids generated during and/or analyzed during the current study are also available from the corresponding author (Isaac Cann) on
reasonable request. Source data are provided with this paper.




