Table S2a. Bioinformatics software, parameters, and options used for pre-processing and
classifying taxonomy for each of four DNA metabarcoding markers.

Bats/vertebrates Plants Arthropods
Goal Program Parameter Option SFF-COI 1TS2 rbcL ANML-COI
R1 3' truncation "--p-trunc-len-f" 202 278 96 175
R2 3' truncation "--p-trunc-len-r" 202 240 96 175
Denoisi DADA2 (Q2
enoising (@) R1 expected errors "--p-max-ee-f" 2.0 6.0 2.0 2.0
R2 expected errors "--p-max-ee-r" 2.0 6.0 2.0 2.0
Singleton ASV X " ) N
feature-table (Q2) filter-features --p-min-frequency FALSE 2 2 2
removal
ASV fragment
,g i feature-table (Q2) filter-seqs "--p-where" 202 bp FALSE FALSE FALSE
length filtering
ITS2 isolation ITSx Taxonomic group to retain "-t" FALSE T [higher plants] FALSE FALSE
Min. ratio type "minimum_ratio_type" "min" "min" "min" FALSE
LULU Min. ratio "minimum_ratio" 0.3 0.3 1.0 FALSE
ASV post-clustering Min. match "minimum_match" 84 84 94 FALSE
Min. relative cooccurence "minimum_relative_cooccurenc 0.99 0.99 0.99 FALSE
Vsearch (Q2) Percent identity "--p-perc-identity" FALSE FALSE FALSE 0.985
Relative read Relative minimum
abundance (RRA) R Tidyverse FALSE 5% 5% FALSE
o (Feature/Sample)
filtering
Bitscore "Min Score" 1501 FALSE 150* 150*
Min. Percent Identity "Min Percent Identity" 97t FALSE 84* 84*
T X Top percent "Top Percent" 5t FALSE 10* 10*
alf)_(lctmo_mli pre- BLAST + MEGANG Min. support percent "Min Support Percent" 0.02t FALSE 0.05* 0.05*
¥
' e{n{ng . or Query coverage "Min Percent Read To Cover" 90t FALSE 89* 89*
classificationt L ft ic level
ow?s axonomic feve Speciest FALSE Kingdom* Phylum*
retained
Taxonomy filtered FALSE FALSE Viridiplantae Arthropoda
Training: kmer "'--p-feat-ext--ngram-range" "7, 71" "8, 8]" "8, 8]" "[7, 711"
Classification: confidence
. threshold "'--p-confidence" 0.9 0.6 0.5 0.7
Taxonomic N
e naive-Bayes (Q2) Custom (BOLD:
classification M liophyta) O'Rourke et
agnoliophyta); ourke e
Reference library Walker et al. (2016) g phyt Bell et al. (2017)
PLANitsS attempted al. (2019)

(Banchi et al. (2020))

ITS2 reference library construction and comparison

Toward the taxonomic classification of ITS2 OTUs, initial Naive Bayes classifier runs using the
PLANItS reference library (Banchi et al., 2020) showed coarse taxonomic resolution (classified to
family) for OTUs suspected as belonging to the genus Agave. Upon further inspection of the
reference library, we determined that representative ITS2 sequences corresponding to Agave
included long homopolymer runs of N characters. We suspected that these homopolymers
were lowering our ability to classify Agave at higher resolution so we built a new reference
library for comparison. On 8 August 2022, we downloaded all available DNA barcode sequences
from phylum Magnoliophyta (i.e., flowering plants) from the Barcode of Life Database
(Ratnasingham & Hebert, 2007), which included our plant mock community members. We also
downloaded all available ITS2 sequences for Agave havardiana from NCBI GenBank (Benson et
al., 2009). We merged the datasets and retained only ITS2 sequences. We filtered taxonomies
to retain sequences with genus-level taxonomies. We then annotated to omit subspecies and
variety labels so that the lowest taxonomic rank was species. Following filtering, we retained
71,196 ITS2 sequences. The same way the PLANItS reference library was prepared, we
extracted the ITS2 region using ITSx software, a program that uses a hidden Markov model to
identify and remove regions flanking ITS2 (Bengtsson-Palme et al., 2013). This yielded a dataset



for extracted ITS2 sequences and a dataset of sequences where the flanking regions were not
detected. Upon inspecting non-detections, we determined ITS2 sequences were already
extracted when they were submitted so we merged both datasets. Failure to do so would have
led to the omission of ~50% of the available sequences. To curate the reference library, we
culled and dereplicated using the RESCRIPt software (Robeson et al., 2020) in Qiime2 (Bolyen et
al., 2018). For culling, we only retained sequences with a maximum of five degenerate
characters and those with homopolymer runs of fewer than 12 homopolymer characters. We
dereplicated using the “super” setting. Similar to how the PLAN:itS reference library was
curated, the “super” setting applies a least common ancestor (LCA) consensus to annotate
taxonomy labels to a reference library with dereplicated sequences to avoid false positive
classification downstream. The general premise of LCA curation is that if a set of matching
sequences share contradicting taxonomic labels, the label would be collapsed to the next
coarsest taxonomic rank. However, the “super” setting avoids over-collapsing taxonomies and
barcode errors by giving preference to majority labels and higher resolution labels (assuming no
contradiction). Following dereplication, we retained 43,154 unique taxa-barcode pairs in
phylum Magnoliophyta.

A comparison of results for both reference libraries (52 Table) showed that the BOLD
classifier correctly classified the suspected Agave features to genus, correctly assigned our six
mock community members (3 correctly assigned to species and 3 correctly assigned to genus),
and non-Agave plant detections were overall consistent with detections made with the PLANItS
reference library. Using the same training and classification parameters, the BOLD classifier
gave slightly higher species-level recovery, resolving four taxa to species that were also present
in the study area. The PLANItS classifier collapsed the same two taxa to genus. Two of the taxa
in the BOLD classifier were overclassified to species, whereas the PLANItS correctly collapsed to
genus. However, these overclassifications in the BOLD classifier were accounted for by cross-
referencing to plants in the study area with the contradicting classifications subsequently
collapsed. Our results suggest that the PLANItS reference library is a modestly more careful
option when plants in the study area are unknown. However, degenerate characters present in
the reference library may lower the resolution of classifications for particular taxa, like Agave
species. The BOLD reference library, as applied for classification in our study, provides higher
recovery to species but may come at the expense of a slightly higher false positive rate at that
taxonomic rank. As we did in our study, it is therefore recommended to vet and collapse
taxonomic classifications according to local lists of plant species, particularly when using the
BOLD reference library that was prepared using the “super” LCA setting in RESCRIPt. Doing so
provided largely the same carefulness of classifications but slightly higher species and genus
level resolution than classifications from the PLANItS reference library.

Table S2b. Comparison of raw ITS2 taxonomies, prior to relative read abundance filtering and
study area cross-referencing, among all samples from classifiers trained with the PLANItS
classifier and the BOLD classifier. All available samples for comparison came from the Big Bend
study area, whereas ITS2 sequences failed sequencing for the Laguna de Sanchez study area in
our pilot testing. An asterisk (*) symbol indicates a species-level classification of a taxon that
has been recorded in the study area (Big Bend Study Area). A double cross (¥) indicates a



potential false positive classification at the species-level if the taxon has not been recorded in
the study area. A single cross (1) indicates a correct assignment to the taxonomic level classified
for a mock community member. Members of the plant mock community included Bromus
carinatus var. marginatus, Festuca arizonica, Gnaphalium exifolium, Houstonia wrightii, Juncus
saximontanus, and Oxalis dillenii. Note that the taxonomic label for the Agave family is
Asparagaceae in the PLANItS reference library, although it is Agavaceae in BOLD.

Sample PLANItS Classifier (Banchi et al., 2020) BOLD Classifier (this study)

LENI1

Bouteloua sp.

Bouteloua trifida*

LENI1 Cynodon sp. Cynodon dactylon*
LENI1 Eragrostis lehmanniana* Eragrostis lehmanniana*
LENI1 Unassigned Magnoliopsida sp.
LENI1 Parthenium incanum* Parthenium sp.

LENI1 Medicago sp. Medicago sativa*®

LENI1 Bouvardia ternifolia* Bouvardia ternifolia*
LENI1 Oldenlandia ovatat Galium sp*

LENI1 Salvia sp. Salvia dugesii¥

LENI1 Sphaeralcea sp. Sphaeralcea munroanat
LENI1 Oenothera suffrutescenst Unassigned

LENI2 Bouteloua curtipendula*® Bouteloua curtipendula*®
LENI2 Bouvardia ternifolia* Bouvardia ternifolia*
LENI3 Sporobolus airoides* Sporobolus airoides*
LENI3 Unassigned Magnoliopsida sp.
LENI3 Bouvardia ternifolia*® Bouvardia ternifolia*®
LENI3 Tecoma stans* Tecoma stans*

LENI3 Menodora scabra* Menodora sp

LENI3 Maurandya antirrhiniflorat Maurandya antirrhiniflorat
LENI3 Sphaeralcea sp. Sphaeralcea munroana*
LENI4B Asparagaceae sp. Agave sp.

LENI4 Asparagaceae sp. Agave sp.

LENISB Asparagaceae sp. Agave sp.

LENI5 Asparagaceae sp. Agave sp.

LENI6B Asparagaceae sp. Agave sp.

LENI6B Muhlenbergia sp. Muhlenbergia sp.
LENI6B Oenothera suffrutescenst Unassigned

LENI6 Asparagaceae sp. Agave sp.

LENI7 Asparagaceae sp. Agave sp.

LENI8 Asparagaceae sp. Agave sp.

LENIS Asparagaceae sp. Agave sp.

LENI9 Sporobolus airoides* Sporobolus airoides*

LENIS

Bouvardia ternifolia*

Bouvardia ternifolia*



Sample PLAN:ItS Classifier (Banchi et al., 2020) BOLD Classifier (this study)

LENIO Tragia ramosa* Tragia volubilis™

LENI9 Rhus sp. Rhus virens*

mock Juncus nevadensis Juncus sp. Tt

mock Bromus sp.t Bromus carinatust

mock Festuca sp.t Festuca sp.t

mock Panicum sp. Panicum sp.

mock Gnaphalium exilifolium* Gnaphalium exilifolium*

mock Houstonia wrightiit Houstonia wrightiit
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