Supplementary Table S1. Extended structural, functional, and ecological parallels between sperm and viruses
Tier 1 = stronger mechanistic correspondence  ·  Tier 2 = interface-level / functional parallel

	Tier
	Feature
	Sperm (Metazoans)
	Viruses (General)
	Evolutionary Interpretation

	1
	 Post-entry disposal/cleanup
	Egg eliminates sperm mitochondria & accessory components (Sutovsky, 2003)
	Host degrades capsid/proteins after entry (Yamauchi and Greber, 2016)
	Conserved “foreign component clearance” response

	1
	Lipid raft dependence
	Membrane rafts essential for capacitation and fusion (Kawano et al., 2011; Xue et al., 2025)
	Viral entry via lipid raft domains (Ripa et al., 2021; Roncato et al., 2022)
	Conserved membrane microdomain usage

	1
	Activation cues
	pH changes, capacitation signals (Nishigaki et al., 2014; Puga Molina et al., 2018)
	pH-triggered uncoating (Frieman, 2014; Lanzrein et al., 1994)
	Context-dependent activation logic

	1
	Entry signaling
	PLCζ-triggered Ca²⁺ oscillations (Kashir et al., 2018)
	Virus-induced Ca²⁺ signaling (Saurav et al., 2021)
	Entry initiates host signaling

	2
	Receptor diversity
	Zona pellucida proteins, integrins (Dell et al., 1999; Mengerink and Vacquier, 2001)
	Integrins, glycans, lipids (Evans and Liu, 2021; Guo et al., 2020)
	Shared use of conserved cell-surface motifs

	2
	Immune interaction
	Immune-privileged testis; seminal immunomodulation (Fijak and Meinhardt, 2006)
	Immune evasion strategies (van de Weijer et al., 2015)
	Parallel solutions to immune surveillance

	2
	Apoptosis modulation
	Selective activation/suppression (Asadi et al., 2021; Liu et al., 2017)
	Induction or inhibition (Roulston et al., 1999)
	Manipulation of cell-death pathways

	2
	Massive particle production with high defect rates
	~300 million sperm per ejaculation; ~10% morphologically abnormal or functionally defective in healthy males (Chung et al., 2024; Redmon et al., 2013)
	Thousands to millions of viral progeny per infected cell; substantial fraction non-infectious or defective particles (Bhat et al., 2022; Zath et al., 2024)
	Shared strategy based on a quantity-over-quality theme
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