[bookmark: _Hlk108260466][bookmark: _Hlk111881879]Genomic characterization of coexisting anatoxin-producing and non-toxigenic Microcoleus subspecies in benthic mats from the Wolastoq, New Brunswick, Canada



Cecilio Valadez-Canoa, Adrian Reyes-Prietoa, Daniel G. Beachb, Cheryl Rafuseb, Pearse McCarronb, Janice Lawrencea
a Department of Biology, University of New Brunswick, 10 Bailey Drive, Fredericton, New Brunswick, E3B 5A3, Canada 
b Biotoxin Metrology, National Research Council Canada, 1411 Oxford Street, Halifax, Nova Scotia, B3H 3Z1, Canada
*Corresponding author:
Dr. Janice Lawrence
Tel.: +1 (506) 458-7842
E-mail address: jlawrenc@unb.ca

Supplementary figures captions



Figure S1. Map illustrating the flow of the Wolastoq (Saint John River), from the north of Maine (USA) to the Bay of Fundy (inset map), and the locations of Hartt Island (H) and Carleton Park (C) in the Fredericton region of the river.



Figure S2. Maximum-likelihood phylogenetic tree estimated with FastTree from a 1202 nucleotide length multiple alignment of partial 16S rRNA gene sequences. Cyanobacterial sequences from the Wolastoq samples are highlighted in bold. The Microcoleus sensu stricto clade is shaded in the tree. Sequence names with “*” indicate if the anatoxin-a cluster was identified in the genome. The tree was arbitrarily rooted using Gloeobacter kilaueensis JSI as an outgroup. SH-aLRT values > 70% are shown near nodes. Branch lengths are proportional to the number of nucleotide substitutions per site indicated by the scale bar.



Figure S3. Graphical representation of the sequencing coverage estimated for the
(A) anaB-G genes (part of the ana cluster) from the CA_W3-C-99 MAG (member of Microcoleus sp. Wq-II), and (B) the non-ribosomal peptide synthetase (NRPS) cluster of the CA_W3-H-100 MAG (member Microcoleus sp. Wq-I). Protein coding genes of both gene clusters are indicated with coloured arrowheads. Small black rectangles represent the mapped high-quality (filtered with fastp v0.20.1 default parameters; (Chen et al., 2018)) Illumina reads produced from the mat sample W4.



Figure S4. Functional annotation of accessory protein sequences of non-toxigenic (Microcoleus sp. Wq-I, red names) and toxigenic (Microcoleus sp. Wq-II and Microcoleus sp. 4, blue names) MAGs, according to the COG database. The heatmap illustrates the number of predicted proteins for each MAG in the different COG categories: C, Energy production and conversion; D, Cell cycle control, cell division, chromosome partitioning; E, Amino acid transport and metabolism; F, Nucleotide transport and metabolism; G, Carbohydrate transport and metabolism; H, Coenzyme transport and metabolism; I, Lipid transport and metabolism; J, Translation, ribosomal structure and biogenesis; K, Transcription; L, Replication, recombination and repair; M, Cell wall/membrane/envelope biogenesis; N, Cell motility; O, Posttranslational modification, protein turnover, chaperones; P, Inorganic ion transport and metabolism; Q, Secondary metabolite biosynthesis, transport and catabolism; R, General function prediction only; S, Function unknown; T, Signal transduction mechanisms; U, Intracellular trafficking, secretion, and vesicular transport; V, Defense mechanisms; W, Extracellular structures; X, Mobilome: prophages, transposons; Z, Cytoskeleton.
*Statistically differing COG categories between toxigenic and non-toxigenic genotypes (Welch’s t-test, Benjamini-Hochberg adjusted P value < 0.05).
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