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Table S1. Symbols for Synergism and Antagonism using CI analysis adapted by (Chou, 2014).
	Rage of CI
	Description

	<0.1
	Very strong synergism

	0.1-0.3
	Strong synergism

	0.3-0.7
	Synergism

	0.7-0.85
	Moderate synergism

	0.85-0.90
	Slight synergism

	0.90-1.10
	Nearly additive

	1.10-1.20
	Slight antagonism

	1.20-1.45
	Moderate antagonism

	1.45-3.3
	Antagonism

	3.3-10.0
	Strong antagonism

	>10
	Very strong antagonism
















Table S2. Studies using the Cl method for assessing the combined toxicity of different pollutants.
	Pollutants
	Test organisms
	Results
	Reference

	Perfluorinated surfactants perfluorooctane sulfonic acid (PFOS), perfluorooctanoic acid (PFOA) and several pollutants (Hg2+, Cd2+, 2,4-D, propylparaben, mitomycin C and furazolidone)
	Bioluminescent cyanobacterial recombinant strain Anabaena CPB4337
	The nature of the interaction between chemicals is strongly dependent on the effect level exerted by the mixture on the organism, so that the same pollutants can act synergistically at low effect levels and antagonistically at high effect levels.
	

(Rodea-Palomares et al., 2012)


	Gemfibrozil (Gm), bezafibrate (Bz) and fenofibric acid (Fn)
	Aquatic bioluminescent organisms, Vibrio fischeri and the self-luminescent cyanobacterial recombinant strain Anabaena CPB4337
	In the Vibrio test, the fibrate combinations showed antagonism at low effect levels that turned into an additive effect or synergism at higher effect levels; by contrast, in the Anabaena test, the fibrate combinations showed a strong synergism at the lowest effect levels and a very strong antagonism at high effect levels.
	(Rodea-Palomares et al., 2010)

	Perfluorooctane sulfonic acid (PFOS), perfluorooctanoic acid (PFOA), perfluorobutane sulfonate (PFBS) and PF-656
	Marine bacterium Vibrio fischeri and the self-luminescent cyanobacterial recombinant strain Anabaena CPB4337
	The nature of the interaction between chemicals is strongly dependent on the test species
	(Rosal et al., 2010)

	Five insecticides (chlorpyrifos, avermectin, imidacloprid, λ-cyhalothrin, and phoxim), two herbicides (atrazine and butachlor), and a heavy metal (cadmium) 
	Earthworm Eisenia fetida
	Twenty-one ternary mixtures exhibited various interactive effects, in which 11 combinations showed synergistic effects, four led to dual synergistic/additive behaviors, one exhibited an additive effect, and five showed increasing antagonism within the entire range of effects.
	Wang et al., 2015a)

	Two pesticides λ-cyhalothrin, imidacloprid, and heavy metal cadmium
	Earthworm Eisenia fetida
	Mixtures of λ-cyhalothrin, imidacloprid and Cd towards the earthworm E. fetida showed that most binary and ternary mixtures behaved antagonistically towards survival of the earthworms. Although the λ-cyhalothrin and Cd combination behaved slightly synergistic for a certain range of effect levels in artificial soil test, the global picture of interaction is that antagonism clearly predominated in the earthworm acute toxicity test.
	(Wang et al., 2015b)

	Amoxicillin, erythromycin, levofloxacin, norfloxacin and tetracycline
	The cyanobacterium    Anabaena             CPB4337 as a target organism and the green alga Pseudokirchneriella subcapitata 
	In most cases, synergism clearly predominated both for the green alga and the cyanobacterium.
	(González-Pleiter et al., 2013)

	Cd, Cu and Zn
	a self-luminescent strain of the freshwater cyanobacterium Anabaena sp. PCC 7120 w
	In general, the toxicity of binary and ternary combinations of Cd, Cu and Zn was antagonistic at low effect levels but synergistic at high effect levels.
	(Ismael Rodea-Palomares and Leganés, 2009)

	Perfluorooctane sulphonic acid (PFOS) with the chlorinated pollutants triclosan and 2,4,6-trichlorophenol and the lipid regulators gemfibrozil and bezafibrate
	Green microalgae Pseudokirchneriella subcapitata
	The results showed that most of the binary combinations assayed exhibited antagonism at all effect levels. The addition of a third component induced a less antagonistic or even synergistic behaviour
	(Boltes et al., 2012)

	Pesticides, pharmaceuticals, heavy metals, polyaromatic hydrocarbons, a surfactant, and a plasticizer)
	11 organisms representing different trophic levels
	 The results highlight the need of precautionary actions on the assessment of chemical mixtures even in cases where single toxicants are present at seemingly harmless concentrations
	(Carvalho et al., 2014)

	Sulfonamides (SAs)
	Daphnia magna
	Results indicate that most of the selected mixtures exhibit a synergistic effect using the CI methodology. For binary mixtures, these findings were also confirmed by isobologram analysis. Detected synergies indicate that the CA is not always precautionary as a reference model for the evaluation of the aquatic toxicity of SAs mixtures
	(De Liguoro et al., 2018)

	Mercury chloride (HgCl2) and cadmium chloride (CdCl2) with AMD
	Saccharomyces cerevisiae
	An antagonistic effect appeared at lower doses with both heavy metals 
	(Halloum et al., 2022)

	Ni, Co, and Fe
	Aliivibrio fisheri
Daphnia magna
	The combination index-isobologram equation has been proven to be a suitable method for assessing the toxicity of metal interactions in A. fischeri. Overall, while the toxicity of Ni, Co, and Fe binary and ternary combinations was antagonistic at low effect levels, it was synergistic at high effect levels in the Ni+Co binary combination.
	This study
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Figure S1. The time-dependent bioluminescence levels of A. fischeri exposed to different chemical structures: a) Exposure to organic matter b) Exposure to inorganic matter (Microtox Guide, 1992).
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