Table S1. Biological and taxonomic characterization of tick-associated bacteria identified via a metaproteomic approach.
	 Phylum
	Family 
	Genre
	Tick (species)
	Other arthropods
	Environmental source
	Pathogenic for humans (H) / animals (A)
	Reference

	Firmicutes
	Bacillaceae
	Bacillus
	Ixodes ricinus, Dermacentor

reticulatus and Haemaphysalis concinna
	Mealy bugs 
	Soil
	H and A
	(Logan & Vos, 2009; Rudolf et al., 2009; Sangeetha & Drishya, 2024) 

	
	
	Lysinibacillus
	Ixodes scapularis
	--
	Soil, surface water, and inner tissues of plants and human beings
	H 

(Rare case)
	(Abraham et al., 2017; Ahmed et al., 2007; Meng et al., 2023)

	
	Clostridiaceae
	Clostridium
	Haemaphysalis spp, Ixodes scapularis and Dermacentor variabilis
	Termite
	Soil and animals 
	H

 (e.g. tetanus)
	(Clow et al., 2018; Hethener et al., 1992; Lawson & Rainey, 2016; Zeng et al., 2022)

	
	Lachnospiraceae
	unclassified Lachnospiraceae
	--
	Black field crickets and Wax moth larvae
	Gut of humans and animals
	H 
	(Kim et al., 2022; Young et al., 2020)

	
	Paenibacillaceae
	Paenibacillus
	Ixodes ricinus, I. granulatus, Dermacentor nuttalli, D.

reticulatus and Haemaphysalis concinna
	--
	Soil (normal habitat), rhizosphere, water, blood culture, milk, mural paintings cow and human faeces
	H
	(Ash et al., 1993, 1994; Clermont et al., 2015; Loong et al., 2018; Rudolf et al., 2009; Sáez-Nieto et al., 2017; Song et al., 2021)

	Proteobacteria
	Acetobacteraceae
	Roseomonas
	Dermacentor nuttalli
	Spider
	Soil, water, marine invertebrates and air
	H
	(Liu et al., 2010; Rihs et al., 1993; Shokar et al., 2002)

	
	Bradyrhizobiaceae
	Bradyrhizobium
	Amblyomma americanum, Ixodes ricinus, I. ventalloi
	--
	Leguminous plants (Peanut) and soil
	--
	(Díaz-Sánchez et al., 2019; Jordan, 1982; Menchaca et al., 2013; Tveten & Sjåstad, 2011; Van Rossum et al., 1995)

	
	Burkholderiaceae
	Paraburkholderia
	Bothriocroton auruginans, Haemaphysalis bancrofti, H. longicornis, Ixodes tasmani, I. holocyclus and I. ricinus 


	Mulberry Seed Bug
	Soil, plants, and water
	A and H (opportunistic)
	(Beard et al., 2021; Ishigami et al., 2023; Ossa-López et al., 2024; Sawana et al., 2014; Yousefi-Behzadi et al., 2023)

	
	Comamonadaceae
	Ramlibacter
	Hyalomma dromedari
	Pine weevils
	Soil and plants
	--
	(Burbano et al., 2012; Heulin et al., 2003; Mukherjee, 2013; Ölander, 2013)

	
	
	
	
	
	
	
	

	
	
	Variovorax
	Hyalomma spp., Ixodes ricinus and I. ventalloi
	Chafer beetles
	Soil, sewage and decaying woods.
	H
	(Alcolea-Medina et al., 2023; Díaz-Sánchez et al., 2019; S. Huang et al., 2012; Keskin et al., 2017; Wiesinger et al., 2023; Willems et al., 1991)     

	
	Colwelliaceae
	Colwellia
	Ixodes ricinus
	--
	Deep seawater
	--
	(Deming et al., 1988; Nakao et al., 2013)

	
	Coxiellaceae
	Coxiella
	Mainly in ticks

(Several genres)


	Bed bugs, flies, and mites
	Pathogenic and endosymbionts species in ticks and other arthropods including aquatic invertebrates
	The agent of Q fever (H and A)
	(Carole et al., 2016; Garrity et al., 2007; Saini & Gupta, 2021; Zhong et al., 2024)

	
	Desulfobacteraceae
	unclassified Desulfobacteraceae
	--
	--
	Oil sands tailings ponds, metal contaminated, acid mine drainage, and cold lake sediments
	--
	(Rezadehbashi & Baldwin, 2018)

	
	Desulfobulbaceae
	Desulfobulbus
	Dermacentor nuttalli
	--
	Freshwater, wastewater and marine mud. Human oral microbiota
	H 

(Periodontal disease)
	(El Houari et al., 2017; L. et al., 2018; Song et al., 2021; Widdel & Pfennig, 1982)

	
	Enterobacteriaceae
	Escherichia
	Ticks

(Several genres)


	Several other arthropods
	Gastrointestinal system of diverse vertebrate hosts and natural environments (soil, natural waters, wastewater)
	H and A
	(Abraham et al., 2017; Blazar et al., 2011; Castellani & Chalmers, 1919; Estrada-Peña et al., 2008; Yu et al., 2021)

	
	Halomonadaceae
	Halomonas
	Dermacentor nuttalli
	Pine weevils
	Plants
	H
	(de la Haba et al., 2011; Ölander, 2013; Sanchez-Porro et al., 2009; Song et al., 2021; L. Zhang et al., 2023) 

	
	
	Kushneria
	--
	--
	Plants
	--
	(Sanchez-Porro et al., 2009)

	
	Hyphomicrobiaceae
	Devosia
	Dermacentor nuttalli, Ixodes spp.
	Stable Fly (Diptera: Muscidae) Larvae
	Soil, plants, beach sediment and alpine glacier cryoconite
	H
	(Grandi et al., 2023; Nakagawa et al., 1996; Nicholson et al., 2015; Scully et al., 2017; Song et al., 2021)

	
	Morganellaceae
	Providencia
	Ixodes ventalloi
	Vinegar Fly (Drosophila melanogaster)
	Soil, water, and animals
	H and A (Insects) 
	(Díaz-Sánchez et al., 2019; Galac & Lazzaro, 2011; Xu et al., 2024)

	
	Oceanospirillaceae
	Amphritea
	--
	--
	Marine organisms
	--
	(Gartner et al., 2008; Jang et al., 2015)

	
	Oxalobacteraceae
	Massilia
	Haemaphysalis spp., Amblyomma longirostre, A. nodosum and A. maculatum 
	Triatoma species
	Soil, eye, blood, air, water and ice
	H (immunocompromised patient)
	(Budachetri et al., 2017; Lu et al., 2023; Scola et al., 1998; Singh et al., 2015; Tarabai et al., 2023)

	
	Phyllobacteriaceae
	Mesorhizobium
	Ixodes ricinus and I. ventalloi
	Tsetse fly and Mosquito
	Plants
	--
	(Díaz-Sánchez et al., 2019; Ebenezer et al., 2019; Jarvis et al., 1997; Malele et al., 2018; Yousefi-Behzadi et al., 2023)

	
	Rhizobiaceae
	Rhizobium
	Dermacentor nite and Amblyomma americanum
	The broad-headed bug
	Leguminous plants (root nodules) and aquatic habitats (e.g. river and seawater) 
	--
	(Jordan, 1982; Kumar et al., 2022; Máthé et al., 2018; Molina-Garza et al., 2024; Yoshitomo et al., 2007)

	
	Rhodanobacteraceae
	Luteibacter
	Haemaphysalis spp. Ixodes ricinus 
	Cucurbit beetle and mosquitoes (Aedes aegypti)
	Soil and human blood
	H
	(Friedrich et al., 2023; Johansen et al., 2005; Perlatti et al., 2017; Wiesinger et al., 2023; Zeng et al., 2022)

	
	Rhodobacteraceae
	Paracoccus
	Rhipicephalus microplus
	--
	Soil, mud, groundwater and sludge, wall and air
	H
	(Gutierrez-Patricio et al., 2021; McGinnis et al., 2015)

	
	
	Roseovarius
	--
	Marine Arthropods
	Seawater, oysters, marine sediments, a sea squirt, a hypersaline lake
	--
	(Labrenz et al., 1999)
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	Ruegeria
	--
	Spiny lobster
	Marine environment
	--
	(Ooi et al., 2019; Uchino et al., 1998)

	
	
	unclassified Rhodobacteraceae
	--
	--
	Marine environment
	H
	(Jiao et al., 2022; Simon et al., 2017)

	
	Sphingomonadaceae
	Novosphingobium
	--
	Bryophagous beetles
	Soil
	--
	(Pyszko et al., 2019; Takeuchi et al., 2001)

	
	unclassified Myxococcales
	unclassified Myxococcales
	--
	Black Soldier Fly
	Soil, oceanic sediment and rarely appear in host-associated environments (e.g. animals)
	--
	(Jingjing et al., 2021; Li et al., 2012; Zheng et al., 2013)

	Actinobacteria
	Microbacteriaceae
	Microbacterium
	Dermacentor nuttalli, Ixodes ricinus, Haemaphysalis concinna, Haemaphysalis

longicornis and Rhipicephalus microplus 
	White-spotted flower chafer, Japanese rhinoceros beetle, mealworm, 
	Soil, sediment or activated sludge, plants, freshwater, seawater, animal feces
	H
	(Heo et al., 2020; Lee et al., 2023; LI et al., 2014; Molina-Garza et al., 2024; Rudolf et al., 2009; Song et al., 2021; Takeuchi & Hatano, 1998)

	
	Mycobacteriaceae
	Mycolicibacterium
	--
	Triatomines
	Soil, river water and marine sediment


	H and A 

(except occasional)
	(Gupta et al., 2018; R.-R. Huang et al., 2021; Silva et al., 2022; Tortoli, 2014)

	
	Nocardiaceae
	Nocardia
	Tick (NS)
	Several arthropods (e.g. termite, mosquitoes, spider and wasp)
	Soil
	H, A and plants


	(Benndorf et al., 2020; Leggiadro & Miller, 1987; Lindh et al., 2005; Lovecchio et al., 2022; Stackebrandt et al., 1997)

	
	Nocardioidaceae
	Nocardioides
	Dermacentor nuttalli, D. rotundus
	Wasps, ants, and sawflies
	Soil, sludge of domestic wastewater and plants 
	--
	(Diarra et al., 2024; Park et al., 2020; Prauser, 1976; Song et al., 2021)

	
	Streptomycetaceae
	Streptomyces
	Dermacentor nuttalli and Ornithodoros turicata
	 Wood-louse, leaf beetle, millipede, wasps, ants, sawflies and mite (Sarcoptes scabiei)
	Soil, fungi, plants and animals

(The ability to produce bioactive secondary metabolites, especially antibiotics)
	H
	(Barraza-Guerrero et al., 2020; Diarra et al., 2024; Gebhardt et al., 2002; Seipke et al., 2012; Song et al., 2021; Swe et al., 2019; Waksman & Henrici, 1943)

	
	Streptosporangiaceae
	Nonomuraea
	--
	Honey bee
	Soil, marine and river sediments, caves and plants
	--
	(Diarra et al., 2024; Z. Zhang et al., 1998)

	Bacteroidetes
	Chitinophagaceae
	Chitinophaga
	--
	Triatomines
	Soil, river sediment, wastewater, weathered rock, nest and plant
	H
	(Sangkhobol & Skerman, 1981; Tarabai et al., 2023; Tran et al., 2020; Yao et al., 2021)

	
	Flavobacteriaceae
	Aquimarina
	--
	Marine Arthropods
	Marine environments (seawater samples, marine sediments, a salt pan, a marine aquarium and the red alga)
	--
	(Hazra, 2014; Nedashkovskaya et al., 2005, 2018)

	
	
	Flavobacterium
	Hyalomma marginatum, H. excavatum, Dermacentor nuttalli, Ixodes ovatus, I. persulcatus and Haemaphysalis flava
	Several family insects (e.g. Ortheziidae, Monophlebidae, Diaspididae and Coccidae families)
	fresh- and salt-water, soil, sediment and micromats
	A 

(diseased fish)
	(Bernardet et al., 1996; Keskin et al., 2017; Qiu et al., 2014; Rosenblueth et al., 2012; L. Zhang et al., 2023)

	
	
	Lutibacter
	--
	--
	Tidal flat sediments
	--
	(Choi & Cho, 2006) 


* NS: unspecified
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