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S1
Table S1. Additional cross-generational MNP studies in aquatic organisms classified by exposure-design category.
	Taxon /model
	Plastic material
	Exposure dose
	Exposure duration
	Exposed generation
	Evidence category
	Main toxic effects
	Ref.

	Daphnia magna
(water flea)
	Virgin and UV-weathered PA-MP; <180 μm in one dimension
	100 and 300 mg/L; Tween 20 used to improve suspension
	21-day OECD 211 reproduction test
	F0
	Intergenerational evidence / negative evidence
	• No clear adverse effect on survival or reproduction
• Useful counterexample showing that weathering does not necessarily increase reproductive toxicity
	[S1]

	Daphnia magna
(water flea)
	Original and UV-aged PS-MP, 5 μm; combined with ROX
	PS-MP: 2.5 μg/L; ROX: 0.1 and 10 μg/L
	21 days each generation
	F0; F1
	Multigenerational evidence + co-exposure
	• UV-aged PS-MP increased F0 survival under ROX co-exposure
• ROX inhibition on offspring number and intrinsic growth rate was moderated in F0
• Reproductive toxicity aggravated in F1
• Feeding behavior inhibited
• AChE increased 1.61-3.25 times
• Oxidative stress responses induced
	[S2]

	Daphnia pulex
(water flea)
	PS-NP 75 nm
	1 μg/L / environmentally predicted concentration
	21 days per generation
	F0-F2
	Multigenerational evidence
	• Antioxidant responses decreased in F2
• Growth rate and reproduction were altered in F2
• Vitellogenin synthesis, development and energy-production pathways were affected across F0-F1/F2
	[S3]

	Daphnia pulex
(water flea)
	Tire wear particles/leachate
	0.3 and 3 mg/L
	21 days per generation
	F0-F2
	Multigenerational evidence
	• Environmental TWP leachate induced multigenerational/transgenerational toxicity
• Reproduction was delayed at higher leachate concentration
• Growth and reproductive output were reduced
	[S4]

	Danio rerio
(zebrafish)
	PS-NP 100 nm
	0, 200 and 2,000 μg/L
	42 days F0; F1 reared in clean water to maturity
	F0; F1
	Intergenerational evidence
	• PS-NPs accumulated in F0 gill, liver, gut, ovary and brain
• Decreased F0 egg production
• Reduced mature oocytes and inhibited ovarian maturity
• Increased hatching rate and heartbeat in F1 embryos
• F1 showed endocrine disruption and altered sex-differentiation genes
	[S5]

	Danio rerio
(zebrafish)
	PS-NP 44 nm
	1, 10 and 100 μg/L
	30 days parental exposure; F1 embryo/larva endpoints
	F0; F1
	Intergenerational evidence
	• Adult growth inhibited and intestine inflammation/permeability altered
• Brain-intestine-microbiota axis dysregulated
• F1 spontaneous movement, hatching and length decreased; PS-NPs accumulated in offspring GI tract
	[S6]

	Danio rerio
(zebrafish)
	PS-NP 200 nm
	0, 10, 100, 1,000 and 10,000 ppb
	5 days (6-120 hpf); F0 reared to adulthood
	F0, F1
	Intergenerational evidence
	• Developmental exposure caused adult-onset and multigenerational effects
• F1 embryo mortality increased
• Neuromuscular/metabolic/epigenetic pathways and larval behavior were disturbed
	[S7]

	Danio rerio
(zebrafish)
	PE-MP pristine or BaP-contaminated
20-27 μm
	Dietary exposure: 1% w/w in feed
	From 8 dpf onwards; assessed at 30, 90 and 360 dpf
	F0, F1
	Intergenerational evidence + co-exposure
	• MP and MP-BaP affected growth at 90 and 360 dpf
• MP-BaP impaired relative fecundity and egg morphology
• Increased skeletal deformities in exposed juveniles
• Reduced bone quality after long-term MP-BaP exposure
• Offspring larvae showed reduced operculum bone growth
	[S8]

	Danio rerio
(zebrafish)
	PS-NP 50 ± 5 nm with 4-MBC
	PS-NP: 1 mg/L 4-MBC: 0.4832 and 4,832 μg/L
	21 days
	F0
	Intergenerational evidence + co-exposure
	• Sex-specific nervous and reproductive system disruption
• Gonadal histology and sex hormone balance changed
• Combined exposure altered toxicity relative to single pollutant exposure
	[S9]

	Danio rerio
(zebrafish)
	PS-NP ~100 nm with EHS
	PS-NP: 10 μg/L EHS: 1, 10 and 100 μg/L
	28 days parental exposure
	F0; F1
	Intergenerational evidence + co-exposure
	• PS-NPs increased EHS tissue accumulation and parental transfer
• Melanin interference toxicity and methylation patterns changed
• F1 locomotor/developmental endpoints were affected
	[S10]

	Danio rerio
(zebrafish)
	PS-MP
200 nm and 2 μm + acetochlor
	ACT 5 μg/L; PS-MPs 0.1 and 1 mg/L
	63 days
	F0; F1
	Intergenerational evidence + co-exposure
	• PS-MPs increased ACT bioaccumulation
• Gonadal damage, hormone abnormalities and HPG-axis disruption worsened
• Maternal transfer affected F1 growth, thyroid function and HPT-axis genes
	[S11]

	Oryzias melastigma
(marine medaka)
	PS-NP fragments 100 nm
	Dietary exposure: PS: 3.45 mg/g SMZ: 4.62 mg/g
	F0: 30 days F1: to 2 months post-hatching
	F0, F1
	Intergenerational evidence + co-exposure
	• Parental SMZ/NP exposure altered offspring gut microbial communities
• F1 body weight and microbiota profiles changed
• Mixture effects differed from single pollutant exposure
	[S12]

	Oryzias melastigma
(marine medaka)
	PS-MP and PS-NP micro/nano-size
	MNP 200 μg/L; TPT 200 ng/L
	F0 42 days; F1/F2 followed
	F0-F2
	Multigenerational evidence + co-exposure
	• All treatments caused adverse intergenerational effects
• MNP amplified TPT toxicity
• NPs caused stronger oxidative/energy metabolism damage; MPs caused stronger gonadal damage
• Swimming behavior shifted across generations
	[S13]

	Danio rerio/ 
Oryzias melastigma
(zebrafish / marine medaka)
	Environmental MP mixtures from coastal beaches
	Acute embryo exposure: 1 or 10 mg/L; chronic dietary exposure: 1% wet weight in feed
	Acute early-life exposure and 4-month chronic dietary exposure
	F0; F1
	Intergenerational evidence + environmental-particle exposure
	• Acute exposure mainly disrupted larval swimming activity
• Chronic exposure reduced growth and reproductive success
• F1 zebrafish showed premature mortality or behavioral disruption depending on parental exposure
	[S14]

	Crassostrea gigas
(Pacific oyster)
	PS-NH2
50 nm
	0.1 mg/mL
	Embryos exposed 24 h; offspring/adult performance followed over two generations
	F0-F1/F2
	Intergenerational evidence
	• Few intergenerational effects were observed
• Some lipid changes occurred in first-generation larvae
• Overall no apparent persistent intergenerational impairment
	[S15]

	Crassostrea gigas
(Pacific oyster)
	Environmentally aged MP mixture: 28% HDPE, 40% PP, 32% PVC; 138.6 ± 2.3 μm
	0.1 and 10 mg/L
	F0 exposed 2 months; F1 larvae observed up to 72 h
	F0; F1
	Intergenerational evidence
	• Environmentally aged MPs affected parental physiology and larval traits
• Offspring swimming performance/trajectory endpoints changed
• Energy and antioxidant/detoxification processes were implicated
	[S16]

	Brachionus plicatilis
(marine rotifer)
	MNPs 80 nm and 5 μm + legacy/alternative PFAS
	As reported in the original study
	Multigenerational exposure
	F0-later generations
	Multigenerational evidence + co-exposure
	• MNPs enhanced multigenerational reproductive toxicity of PFAS
• Supports co-contaminant context as a modifier of reproductive risk
	[S17]


Note. Evidence category definitions are consistent with the main text: intergenerational evidence = F0 exposure followed by F1 changes; multigenerational evidence = continuous exposure across F0, F1, F2 or later generations; transgenerational evidence = persistence in unexposed generations after clean-generation or recovery design; co-exposure = an additional qualifier for combined pollutant exposure.
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