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Figure S1. Przewalski’s horses (PH) are characterized by a stocky build with short, darkly 
striped legs, and an erect dark mane. Feces of PH and free-roaming, domestic horses were 
collected from physically separated areas in the Khomyn Tal region of Mongolia (PH area is 
fenced). The PH population is located approximately at N 47.86 and E 94.14, and the Domestic 
horse is located approximately at N 47.76 and E 94.00. Photo by L. Orlando. Map data is from 
Google @2016 and Imagery @2016 Landsat/Copernicus 
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Figure S2. PCoA plot based on unweighted UniFrac 16S rRNA distance matrix and alpha 
diversity (Shannon) of all PH and domestic horse fecal samples, including fecal replicates and 
samples preserved in both ethanol and RNAlater. (A) Newborn foals had the largest differences 
in their composition of gut microbiota (PC1). Foals also had significantly lower Shannon 
diversity. (B) Gut microbiota differences between PH and domestic horse (PC2) were also 
significant, although Shannon diversity was only slightly higher in PH (note: this trend became 
significant once the data set was split by preservative and foals were removed). (C) Differences 
between microbiomes due to preservation in RNAlater versus 95% ethanol was also significant 
and visible on PC2. Additionally, RNAlater preserved a higher diversity of microbes. For each 
variable, we report results of a PERMANOVA test (beta diversity) and Kruskal-Wallis test 
(alpha diversity).  
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Figure S3. (A) Relative abundance of microbial taxa in 5 PH foals, 39 >1 year old PH, and 36 
feral, domesticated horse (samples collapsed to one representative sample per individual) B) 
PCoA plot based on an unweighted UniFrac distance matrix of 5 PH foals (blue, large spheres), 
39 PH individuals >1 year (blue), and 36 feral, domesticated horses (yellow) living in near Seer, 
Mongolia. (C) Principal balances were constructed to quantify microbial community differences 
between foal and non-foal PHs. The balance representing the microbial difference between foal 
and non-foal PHs defines a partition of microbes that are associated with each age group. (D) We 
discovered 837 foal associated taxa and 492 non-foal associated taxa.  
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Figure S4. (A) PCoA plot based Bray Curtis trnL distance matrix and alpha diversity (Shannon) 
of all PH and domestic horse individual fecal samples, including fecal replicates and samples 
preserved in both ethanol and RNAlater. Samples sizes for each treatment group are shown in 
parentheses. Newborn foals had significantly different composition plants in their fecal material 
than horses > 1 year of age, although Shannon diversity was similar between the two age groups. 
(B) The composition but not Shannon diversity differed between horse lineages. (C) Whether 
samples were preserved in RNAlater or 95% ethanol had a significant effect on both composition 
and Shannon diversity. Similar to 16S rRNA data, RNAlater preserved a higher diversity of plant 
material. Therefore, RNAlater data sets were used for downstream analyses. For each variable, 
we report results of an PERMANOVA test (beta diversity) and Kruskal-Wallis test (alpha 
diversity).  
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Figure S5. Procrustes analysis of principal coordinates of trnL and 16S rRNA data revealing a 
significant (p<0.001), but weak correlation (M2=0.82) between PCoA patterns in microbiome 
and diet data sets. All fecal samples are shown (not collapsed to individual), including replicates 
and samples preserved in both ethanol and RNAlater. A Mantel test on distance matrices also 
revealed a significant correlation. 
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Figure S6. Relative abundance of fecal plant taxa estimated using the trnL marker gene (samples 
collapsed to one representative sample per individual). OTUs for which taxonomy could not be 
assigned are shown as “GH_XXXX”. Relative abundance of the 50 most abundant taxa in the 
entire data set are shown in colors according to the figure legend. All other taxa were summed 
and are shown as a light gray bar that represents all “rare” taxa. We also provide a reference of 
20 plant taxa that have been collected from this region and match them to the plant group 
identified by the trnL data.  
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Figure S7. Within and between horse population distances of fecal microbiome samples were 
compared. Inter-individual distances of PH fecal samples are significantly smaller (microbiomes 
are more similar) than inter-individual distances between individuals of domestic horse (p=0.01). 
Both PH and domestic horse within horse population microbiome distances are significantly 
smaller than all between horse population distances (between species vs. within PH p=0.01, vs. 
within domestic p=0.01).  
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Figure S8. (A) PCoA plot of a Bray Curtis distance matrix of PH trnL data (samples collapsed to 
one representative sample per individual) (r2= 0.059, Pr(>F) = 0.286). Fecal plant diversity 
representing horses born in European zoos are shown as large blue spheres (B) Shannon diversity 
by location of birth with individual data points colored by social group (all pairwise p-values =1 
after adjusting for multiple comparisons).  
 
 
 
 
 
 
 
 
 
 
 


