Supplementary Table S2. Shared molecular components between fertilization and viral infection, ranked by evidentiary tier
Tier 1 = stronger mechanistic correspondence  ·  Tier 2 = interface-level / functional parallel  
	Tier
	Molecule
	Role in Fertilization
	Role in Viral Infection
	Evidentiary weight

	1
	HAP2 / GCS1
	Acts as the primary "fusogen" that merges the sperm and egg plasma membranes in plants, invertebrates, and protists (Fédry et al., 2017; von Besser et al., 2006)
	Shares a near-identical protein structure and "fusion loop" mechanism with certain viruses to enter host cells (Doms, 2017; Feng et al., 2018; Pinello et al., 2017; Rahman et al., 2025).
	Shared 3-D fold + mechanism — true structural homology

	2
	Tetraspanins (CD9/CD81)
	Organizes the egg's fusion zone (Deneke and Pauli, 2021; Miyado et al., 2000).
	Creates platforms for entry and budding (Earnest et al., 2017; Nydegger et al., 2006).
	Parallel deployment at the fusion interface

	2
	ADAM (A Disintegrin And Metalloprotease)
	Mediates sperm-egg adhesion (Primakoff and Myles, 2000; Tokuhiro et al., 2012).
	Sheds receptors to aid entry/spread (Bazzone Lindsey et al., 2019; Jocher et al., 2022).
	Parallel proteolytic shedding at entry

	2
	Galectins 
	Recognizes egg-surface glycans (Fijak et al., 2025; Vasen et al., 2015).
	Bridges virus to host cell glycans (Ouellet et al., 2005; Wang et al., 2024).
	Parallel glycan-bridging at recognition

	2
	Integrins
	Sperm–egg adhesion and signaling (Merc et al., 2021)
	Viral entry receptors (Hussein et al., 2015; Kumar and Chandran, 2016)
	Parallel receptor use at entry interface

	2
	Cluster of differentiation 46 (CD46)
	Fusion regulation (Ni Choileain and Astier, 2012)
	Virus receptor (Cattaneo, 2004; Gaggar et al., 2003)
	Parallel receptor/fusion-regulatory role



Components are ordered by the strength of evidence they provide for shared ancestry rather than by molecule. Only HAP2/GCS1 (Tier 1) reflects true structural homology and is promoted to Table 1 as the central molecular anchor. Tier 2 entries share a specific deployment at the fusion or entry interface. 
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