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HVT-based multiepitope vaccine administered subcutaneously or in ovo boosts protection of inactivated H9N2 vaccine against heterologous virus
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Supplementary Fig. S1. Immunological evaluation of standalone immunization groups at 28 days post-single immunization. Chickens were immunized with DMEM (negative control), HVT, HVT-BNT, HVT-BNT-ovo, or InV. At 28 days post-immunization, serum and PBMCs were collected for analysis. A–B HI antibody and neutralizing antibody titers in serum measured against the H9N2 AIV (A/Chicken/Hunan/HN/2015 strain). C The proportion of B lymphocytes in PBMCs. D–F The proportions of CD4+ (D), CD8+ (E), and CD4+CD8+ (F) T lymphocyte subsets within the CD3+ T cell population in PBMCs, as determined by flow cytometry. Data are expressed as the mean ± SD (n=9). Statistical significance was analyzed using one-way ANOVA. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001; ns, not significant.
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[bookmark: _GoBack]Supplementary Fig. S2. The Gate strategy. A Gating strategy for CD8α+, CD4+, and CD4+CD8α+ T cells in PBMCs. B Gating strategy for B cells in PBMCs.





Table S1. Summary of Epitope Sequence Conservation
	Cell Type
	Epitope
	Amino Acid Sequence Homology
	Reference

	B-cell epitopes
	HA276-130
	Highly conserved in structural and antigenic properties; experimentally proven to cross-react with H9 lineages
	[1]

	
	M2e2-24
	Highly conserved (almost invariant) across human epidemic strains and extremely cross-reactive with avian lineages due to strict genetic constraints
	[2-4]

	T-cell epitopes
	NP182-190
	Shares 94.15% identity among diverse H9N2 AIV lineages
	[5]

	
	NP455-463
	Shares 99.67% identity among diverse H9N2 AIV lineages
	[5]

	
	NS198-106
	Shares 90.07% identity among diverse H9N2 AIV lineages
	[5]

	
	PB2552-560
	Shares 77.89% identity among diverse lineages, with highly conserved physicochemical properties
	[5]

	
	NP380-393
	Highly conserved across at least 16 different influenza A subtypes (including H1-H7, H9, H11, and H14 lineages)
	[6]

	
	M2e44-53
	Highly conserved across emerging AIVs, including H9N2
	[7]

	
	NP190-197
	Highly conserved AIV-derived CTL epitopes (87.6%–100% homology across divergent strains like H5N1). Highlighting the broad cross-reactivity of such cellular immunity involving the H9N2 AIV
	[8]

	
	NP339-347
	
	[8]

	
	NP251-259
	
	[8]
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