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Supplementary Figure 1. Alternative and larger timetree of Fungi, corresponding to the phylogenomic dataset which was made publicly available by Strassert et al. 2022, Current Biology,
32(16):3628-3635.e3. Readers may obtain from this additional analysis node age information for specific taxa which may not be represented in our 153-taxon dataset. It is however
important to remark that this dated timetree, because of the large taxon sampling represented, had to be reconstructed using site-homogeneous phylogenetic models which, for our 153-
taxon dataset for which site-heterogeneous models could be used and compared with site-homogeneous models, showed a worse model fit and a worse modelling of the input alignment
than site-heterogeneous models. To produce this timetree, 1) we retrieved the trimmed multiple sequence alignment files from the downloadable file Data_S1 from Strassert et al. 2022
(folder path: /Data_S1/Archive/Alignments_and_Trees_all taxa/). 2) Individual alignments were concatenated into a single FASTA file used to reconstruct the species tree topology with
IQ-TREE (LG+F+G4 model). The species tree reconstruction was constrained to retrieve consistent phylogenetic relationships between the main fungal groups with those shown in Fig.
2. 3) We next sampled phylograms for Mcmcdate by running two Phylobayes chains (LG+G4 model). 4) After a burn-in of the first sampled 1,000 trees which was determined by chain
convergence assessment, the sampled phylograms were used as input for Mcmcdate, which was run using the sparse covariance matrix for likelihood specification, and using the same
calibrations and relative constraints that were used for the 'Default’ analysis done in our 153-taxon dataset.
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Supplementary Figure 2. Empirical cumulative distribution function (ECDF) showing the fraction of aggregated chronogram data supporting every node being younger than a certain age. By aggregated
chronogram data, we refer to the n=4 chronogram sets sampled ('Default’, 'PSE-constraint A', 'PSE-constraint A+calib', 'PSE-constraints B+C'), the set chronogram conditions used to build the conservatige age
ranges shown in Fig. 2. There is a subplot for every node, with node identifiers indicated above every subplot. ECDFs values go from O (zero support from chronogram data) to 1 (full support from chronogram
data). Node ages cover the age range of our timescale (from 0 to 2,000 million years ago). See Supplementary Data for a correspondance between node identifiers and the phylogeny. See Supplementary Data to
obtain a higher resolution of node age cumulative probability distributions, as well as information on the fraction of chronograms supporting a given node being older than some other node in the phylogeny. This
information is available for the aggregated chronogram set as well as for the four independent dating conditions explored.
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Supplementary Figure 3. Phylogenetic tree of the original dataset of 122 taxa, reconstructed with a dataset of 97,487
amino acid sites, using the software 1Q-TREE and the C60+LG+G4 model. Ultrafast boostrapt support values are
shown in nodes. The root of the tree was set in the split of the tree separating Holomycota (fungi+some other taxa)
from the rest of the tree.
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Supplementary Figure 4. Mean node ages retrieved for each internal node by re-running the relaxed molecular clock
analysis with the 'Default' set of timing information, but excluding each time one of the 17 HGT-derived relative constraints.
See Supplementary Data for the mapping of the internal node names in the phylogeny.



