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Figure. S1 Plasmid Construction and Validation. 
(A) Agarose gel electrophoresis of nucleic acid fragments of ST-E2, CP-E2, ST-CP-E2, SC-14, 14-CP-E2 and 14-3-3. (B) SDS-PAGE analysis of the recombinant Em14-3-3 protein. (C) WB analysis of ST-E2, ST-CP-E2, SC-14, 14-CP-E2, 14-T and Em14-3-3. (D) Schematic diagram of plasmid construction.
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Figure. S2 Live/Dead Staining of Cells. 
(A) Morphology and viability of DC2.4 cells cultured in media containing the protein at concentrations of 5%, 10%, and 15%. (B) Morphology and viability of HSC cells cultured in media containing the protein at concentrations of 5%, 10%, and 15%.
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Figure. S3 Safety Evaluation of Protein Nanoparticles. (A) H&E staining of the heart, liver, spleen, lung, kidney, colon and mesenteric lymph nodes in mice post-immunization. (B) Levels of ALT, AST, CREA and CK in mouse serum. Statistical analyses were performed using one-way analysis of variance (one-way ANOVA) followed by Tukey’s post-hoc test for multiple comparisons. Differences were considered statistically significant at P < 0.05, P < 0.01 and **P < 0.001**; *ns* indicates no significant difference (*P > 0.05).
Sequences of used protein
ST-E2
AHIVMVDAYKAAAKPATTEGEFPETREKMSGIRRAIAKAMVHSKHTAPHVTLMDEADVTKLVAHRKKFKAIAAEKGIKLTFLPYVVKALVSALREYPVLNTSIDDETEEIIQKHYYNIGIAADTDRGLLVPVIKHADRKPIFALAQEINELAEKARDGKLTPGEMKGASCTITNIGSAGGQWFTPVINHPEVAILGIGRIAEKPIVRDGEIVAAPMLALSLSFDHRMIDGATAQKALNHIKRLLSDPELLLMEA
Amino acid sequence of E2; Spy Tag
ST-CPE2
AHIVMVDAYKPTKSDPELLLMEAGTGGSGSSAAAKPATTEGEFPETREKMSGIRRAIAKAMVHSKHTAPHVTLMDEADVTKLVAHRKKFKAIAAEKGIKLTFLPYVVKALVSALREYPVLNTSIDDETEEIIQKHYYNIGIAADTDRGLLVPVIKHADRKPIFALAQEINELAEKARDGKLTPGEMKGASCTITNIGSAGGQWFTPVINHPEVAILGIGRIAEKPIVRDGEIVAAPMLALSLSFDHRMIDGATAQKALNHIKRLL
Amino acid sequence of ST-CPE2; Spy Tag; CPE2
SC-14-3-3
VDTLSGLSSEQGQSGDMTIEEDSATHIKFSKRDEDGKELAGATMELRDSSGKTISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFTVNEQGQVTVNGKATKGDAHIGGSGGSGMAAITSWITDSGCKDHASLVSIAKLAEQAERYEDMAVAMKTIAEMGNELNNEERNLLSVAYKNVVGARRSSWRIMSSIAKKQAGTPLADQTDIYLKKVEEELTKICNDVLALLSKNLITEKIGAEAKIFYYKMMGDYYRYLAEVQEGEQNDKSTEAAEEAYQKATSLAEAELSVTHPIRLGLALNFSVFYYEIKNMPEKACSLAKAAFDAAITEVDSIKDETYKDSTLIMQLLRDNLTVALELRV
Amino acid sequence of SC-14-3-3; Spy catcher; Linker; 14-3-3
14-CPE2
[bookmark: OLE_LINK1]MAAITSWITDSGCKDHASLVSIAKLAEQAERYEDMAVAMKTIAEMGNELNNEERNLLSVAYKNVVGARRSSWRIMSSIAKKQAGTPLADQTDIYLKKVEEELTKICNDVLALLSKNLITEKIGAEAKIFYYKMMGDYYRYLAEVQEGEQNDKSTEAAEEAYQKATSLAEAELSVTHPIRLGLALNFSVFYYEIKNMPEKACSLAKAAFDAAITEVDSIKDETYKDSTLIMQLLRDNLTVALELRVGSGSPTKSDPELLLMEAGTGGSGSSAAAKPATTEGEFPETREKMSGIRRAIAKAMVHSKHTAPHVTLMDEADVTKLVAHRKKFKAIAAEKGIKLTFLPYVVKALVSALREYPVLNTSIDDETEEIIQKHYYNIGIAADTDRGLLVPVIKHADRKPIFALAQEINELAEKARDGKLTPGEMKGASCTITNIGSAGGQWFTPVINHPEVAILGIGRIAEKPIVRDGEIVAAPMLALSLSFDHRMIDGATAQKALNHIKRLL
Amino acid sequence of 14-CPE2; 14-3-3; Linker; CPE2
Em14-3-3
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Amino acid sequence of 14-3-3[1]. 
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