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Literature assessment
In order to corroborate our findings and assess the frequency of neutral, synergistic and antagonistic effects of co-infections on host microbiomes, we performed a systematic literature review on the Web of Science platform, on 9th August 2021. Several consecutive topic searches were used: 

Set #1: TS = (parasit* OR pathogen* OR disease OR infect* OR virus OR bacteria OR helminth OR nematode OR cestode)

Set #2: TS = "concomitant infections" OR "concurrent infections" OR "mixed infections" OR co-infections OR "multiple infections" OR polyparasitism OR multiparasitism) AND #1 

Set #3: TS = (gut OR intestin* AND microbiome OR microbiota OR microbes) AND #1 AND #2 

Set #4: TS = (gut OR intestin* AND microbiome OR microbiota OR microbes) 

Filtering for document type (article), we identified 397 primary research articles captured by the search terms (Figure S1). These articles were screened for relevance. Important criteria for inclusion and detailed evaluation were a) quantitative or qualitative analysis of microbiome data on uninfected, singly infected and co-infected individuals; b) information on at least one of the levels of microbiome dysbiosis (e.g., changed microbial abundance; altered α/ß- diversity) following co-infections; c) sufficient clarity and detail of results. From the 397 articles identified, only 14 met these criteria (Supplementary Table 1) and details on the effect of co-infections on the level of dysbiosis in host guts are listed in Table 1. Vastly different study designs and inconsistent reporting (e.g., Chao1 species richness index was only reported in 6 and Shannon diversity index only in 8 out of 14 studies) excluded the possibility of a meaningful meta-analytical approach to synthesise findings. The 14 articles grouped naturally into four categories with distinct foci, but commonalities in design and method: Veterinary research (3), experimental laboratory research (5), medical research (5) and wildlife research (1) (Table 1). 
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Figure S1. Literature search results for Set #1 (yellow), Set #2 (red), Set #3 (black dashed) and Set #4 (blue). Numbers correspond to primary research articles yielded by each search, but screening was only done for Set #3. *A total of 14 primary research articles detailing the impact of co-infections on a level of microbiome dysbiosis were uncovered. 
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[bookmark: _GoBack]Additional Table S2. Pair-wise comparisons of PERMDISP results comparing the gut microbial composition of uninfected, singly infected and co-infected individuals using A) weighted UniFrac and B) unweighted UniFrac distances. Only p-values are shown. 

	A)
	Uninfected
	Helminth+
	AdV+
	Co-infected

	Uninfected
	
	0.014
	0.030
	0.027

	Helminth+
	0.016
	
	0.546
	0.452

	AdV+
	0.027
	0.537
	
	0.847

	Co-infected
	0.025
	0.441
	0.830
	

	B)
	
	
	
	

	Uninfected
	
	0.144
	0.012
	0.002

	Helminth+
	0.142
	
	0.172
	0.016

	AdV+
	0.010
	0.179
	
	0.069

	Co-infected
	0.000
	0.016
	0.078
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