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Sample size

Data exclusions

Replication

Randomization

from July 2019. Kallisto v. 0.46.1 was used to estimate the coverage/abundance of protein coding genes in cecal and rectal samples, expressed
as TPM (Transcripts per Million).

CAZymes phylogenetic analysis was carried out using the catalytic domain of each family aligned with MAFFT v. 7.475 , and using maximum
likelihood methods implemented in the RAxML v. 8.2.12.

Metabolic reconstruction analysis was performed using the AMON software v 1.0.0.

Structural models of the CapGH173, GH10 domain from the CapGH10, CapGH97 and CapGH43_12 were obtained using RoseTTAFold,
available in the Robetta structure prediction server. Protein topology of CapGH173 was obtained using PDBsum server.

NMR data were processed using Chenomx NMR Suite 7.6 software (Chenomx Inc.). SAXS data were integrated using Fit2D (18). The programs
Fit2D (18 beta), GNOM (4.6), DAMMIF (1.1), and SUPCOMB (2.3) were used for SAXS data processing.

Crystallographic data were indexed and scaled using XDS (version Jan 26th 2018 Built 20180808). Single-wavelenght anomalous diffraction
data were processed using SHELXC/D/E from CCP4i package 7.0.023. The AutoBuild wizard from the Phenix package (dev-3139) was used for
initial model build. Refinements were carried out with phenix.refine (1.8.3) and Refmac (5.8), using COOT (0.8.9) for manual building. Model
validations were done using Molprobity (4.5) and PDBRedo server (https://pdb-redo.eu/ ). Figures containing crystallographic coordinates
were generated using Pymol (2.3 or 1.3).

OriginPro (8) was used for enzymatic non-linear curves fitting.

All sequencing data generated in this study can be found under the BioProject ID PRJNA563062 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA563062). The 16S,
metagenomic and metatranscriptomic reads for cecal and rectal samples have been deposited in the Sequence Read Archive (SRA) under the accession numbers
SRR11852069-SRR11852086, SRR11852046-SRR11852057 and SRR11852097-SRR11852108, respectively (Supplementary Table 10). The recovered MAGs have been
deposited in the GenBank under the accession numbers JABUSA000000000-JABUVA000000000 (Supplementary Table S11). The NMR metabolomics data have been
deposited in the Metabolomics Workbench database under accession number ST001945 (http://dx.doi.org/10.21228/M8G11Z). Atomic coordinates and structure
factors have been deposited in the Protein Data Bank (PDB) under accession code 7JVI (CapCBM89) (10.2210/pdb7JVI/pdb). Other data generated or analyzed
during this study are included in this published article and its Supplementary information files. Source data are provided with this paper.

Data and code used for microbiome analyses are publicly available at https://github.com/gpersinoti/capybara_microbiome.

No sample size calculation was performed in advance for the exploratory analysis of the microbial community associated with capybara gut
microbiome. The number of enzymatic independent experiments was determined based upon previous studies with similar methodologies
(doi.org/10.1038/s41589-020-0554-5), following the standard practice in enzymology (n=3).

No data were excluded from the analyses.

The authors believe that within the constraints of working with wild animals, the conclusions in the manuscript are supported with sufficient
replicates and sample analysis as well as with multiple datasets (16S rRNA gene analysis, metagenomics and metatranscriptomics). All sample
sizes are indicated in the respective figure legends. Quantitative enzyme assays consist of three independent experiments (n=3). Affinity gel
electrophoresis (AGE) experiments were performed three times (n=3) for the CapCBM89 wild-type (WT), and twice (n=2) for mutants. Omics
analyses were conducted with three biological independent samples (n=3) from three different animals.

In each experiment, the samples were treated identically. Therefore, randomization was not relevant.




