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 811	

FIG 3 Oligotypes of bacterial symbionts of hindgut protists. Heat maps (Red and Yellow) 812	

represent the relative abundance of each oligotype as a percent of the total reads for that bacterial 813	

taxon for each protist cell. Heat maps (Red and Blue) depict the number of base pair differences 814	

between each oligotype per bacterial taxon. Oligotypes in which the pairwise number of 815	
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differences are represented as blue cells are more similar to one another while red cells depict 816	

more dissimilar pairwise comparisons. (A) Treponema, (B) ‘Ca. Symbiothrix’, (C) 817	

Endomicrobium, (D) Verrucomicrobia, and (E) Desulfovibrio oligotypes across individual protist 818	

cell samples. 819	

 820	

FIG 4. Phylogenetic and morphological diversity of protist-associated Treponema. (A) 821	

Maximum likelihood tree showing that representative sequences from each Treponema OTU 822	

clustered within either Termite Treponema cluster I or cluster II. (B and C) The morphological 823	

diversity of Treponema on single protist hosts can be seen using SEM, supporting their 824	

heterogeneous population structure (D. species I shown). (D) The relative abundance of the 825	

different Treponema clusters was not different from one another on a single host species 826	

however, there was significant difference across different protist species (2way ANOVA, *** 827	

p=0.001). Letters represent significant differences between protist species (T-test, p<0.05). Taxa 828	
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in blue represent sequences obtained by this study, for example any bars labeled with “a” are 829	

significantly different from each other. 830	

 831	
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FIG 5 Horizontal transmission of ectosymbionts across different protist species. DIC and 832	

fluorescence micrographs of hindgut protist and their ectosymbionts stained with either TRSE 833	

(shown red) or SE-488 (shown green) at Time=12 hours of fluorescent assay. Overtime several 834	

different protist species including (A-D) D. fimbriata, (E - H) D. species II, and (I – L) T. agilis 835	

acquired new ectosymbionts. Micrographs are arranged from left to right as DIC, SE488, TRSE, 836	

and merged (SE488 and TRSE) for each protist. Fluorescence micrographs J – L are maximum 837	

intensity Z-projections. Arrows point to horizontally acquired ectosymbionts and scale bars 838	

represent 10µm. 839	

 840	

FIG 6 Horizontal transmission of ectosymbionts involves active processes and is non-random. 841	

(A) Transmission is dependent on time as the percentage of protists which acquired new 842	

ectosymbionts significantly increased over time (2way ANOVA, ***p=0.001). (A) The addition 843	

of tetracycline significantly lowered the percentage of protists at acquired new ectosymbionts (T-844	
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test, p=0.06 at Time=15 hours, and **p=0.02 at T=20 hours) while the addition of cycloheximide 845	

had no significant effect. (B - D) Micrographs of PI stained cells. Exposing hindgut contents to 846	

O2 killed hindgut bacteria (B and C) which did not bind to live protist cells (D) (arrows point to 847	

O2 killed bacteria). (E) Significantly more ectosymbionts (Pearson’s R, p=0.0005) bound towards 848	

the anterior cell pole compared to the posterior cell pole on D. species II however, this binding 849	

characteristic was not seen in other Dinenympha species. (F - I) Fluorescence and DIC 850	

micrograph of D. species II stained with amine reactive dyes (G TRSE, H SE488), showing 851	

increased binding of new ectosymbionts (arrows) toward the anterior cell pole. Scale bars 852	

represent 10µm. 853	
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