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Figure S1. DNA Extractions automated with the QIAGEN QIAcube HT instrument 
show high reproducibility. Ten fecal samples, each from a different donor, were randomly 
selected and extracted three separate times, followed by PCR amplification and sequencing 
on the PacBio Sequel IIe. A) Microbiome composition for the 10 samples across the three 
extraction replicates. B) PCoA ordination based on Aitchison distances, with replicates 
color-coded by Sample ID. 
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Figure S2. PacBio Sequel IIe sequencing shows low technical variability across 
sequencing runs. A) Composition of the Zymo Microbial Community DNA Standard across 
sequencing runs. These runs were run consecutively. B) Boxplot of microbiome dissimilarity 
(Aitchison distance) comparing samples sequenced in different runs versus within the same 
run (no difference, p>0.05). 
A) 
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Figure S3. Fecal microbiome composition (species-level) for 35 healthy dogs sampled 
longitudinally over 1-2 years. Samples are grouped by Dog ID and ordered by date of 
collection. Dates span 1–2 years for each dog. Bacterial taxa with relative abundances >1% are 
displayed, while all others are collapsed into ‘Other’. UC – unclassified. (B) Mean relative 
abundances of the 42 most abundant bacterial taxa across all fecal samples in the dataset. 
A) 
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Figure S4. Fecal microbiome composition (genus-level) for 35 healthy dogs sampled 
longitudinally over 1-2 years. Samples are grouped by Dog ID and ordered by date of 
collection. Dates span 1–2 years for each dog. Bacterial taxa with relative abundances >1% 
are shown and all others are collapsed into ‘Other’. 

 



8 

 
 



9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



10 

Figure S5. Bacterial relative abundances compared with population reference ranges. 
Points represent the relative abundance of each taxon in study samples, ordered by dog. 
The shaded band shows the 95% reference interval derived from 286 healthy dogs (Rojas 
et al. [1]. Samples falling within the shaded region lie within the expected range for a 
healthy population. 
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Figure S6. Month-to-month variation in the relative abundance of prominent bacterial 
species in the canine microbiome. LOESS smoothing curves were used to visualize 
temporal fluctuations in bacterial taxon abundances by fitting a locally weighted regression 
directly to the raw abundance values. This summarizes the overall temporal trend while 
smoothing short-term fluctuations. Shaded areas indicate the 95% confidence interval. Year 
2022 was selected as it had the most samples, which was sufficient to illustrate month-to-
month variation. Only taxa with a mean relative abundance greater than 1% were included 
in the analysis. 
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Table S1. Do microbiome temporal changes follow a stochastic or time-structured 
pattern? For each dog, microbiome similarity (Bray-Curtis and Aitchison distances) was 
correlated with the temporal proximity of samples (pairwise time differences) using 
Spearman-based Mantel tests with 999 permutations. P-values were adjusted using FDR. 
R-values indicate the strength of the correlation. P-values < 0.05 suggest a time-structured 
(distance decay) pattern, while p-values > 0.05 indicate more stochastic fluctuations. 
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Table S3. Spearman correlations between taxon relative abundances and month for 
14 abundant taxa. Spearman rank correlations were used to assess the relationship 
between bacterial relative abundance and month. Year 2022 was selected for analysis as it 
had the most samples, and taxon abundances were averaged by month to best capture 
overall seasonal trends. Only taxa with mean relative abundances >1% in 2022 were 
included. P-values were adjusted using the false discovery rate (FDR). 
 

 
 
 
 
 
 
 


