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Figure S1
The VP1 protein expression without fusion tag in E.coli
The recombinant plasmids pMSX-VP1 and pMSX-Trx-IC138-VP1 were introduced into E.coli BL21(DE3) cells and induced by IPTG to express the corresponding recombinant protein, VP1 and Trx-IC138-VP1, respectively. The total cellular proteins were analyzed by SDS–PAGE followed by staining. As shown in Fig. S1, compared to the pMSX-Trx-IC138-VP1 plasmid construction, there only trace amount of VP1 protein expression from the construction of pMSX-VP1.The results indicated that the Trx-intein fusion was helpful in increasing expression over the VP1 alone. 
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Figure S1. SDS–PAGE analysis of the protein expression from plasmids pMSX-VP1 and pMSX-Trx-IC138-VP1 in E.coli. Lane M: protein size markers, with their sizes shown in kDa. Lanes 1, un-induced protein expression. Lane 2: induced plasmid pMSX-VP1 protein expression at 25°C and IPTG 0.5mM for 16 h. Lane 3: induced plasmid pMSX-VP1 protein expression at 25°C and IPTG 1 mM for 16 h. Lane 4: induced plasmid pMSX-VP1 protein expression at 37°C and IPTG 1 mM for 4 h. Lane 5: induced plasmid pMSX-Trx-IC138-VP1 protein expression at 25°C and IPTG 0.25 mM for 16 h. Lane 6: induced plasmid pMSX-Trx-IC138-VP1 protein expression at 25°C and IPTG 0.5 mM for 16 h.
Figure S2
The fusion protein expression and C-cleavage assay in E.coli. 
As effective cleavage depends on a functional intein, the intein needs to be expressed in a soluble, correctly folded form. We performed different conditions to induce the fusion protein expression and tested the intein C-cleavage efficiency. Spontaneous intein C-cleavage would convert the precursor protein Trx-IC138-VP1 (60 KDa) into Trx-IC138 (28 KDa) and VP1 (32 KDa). As shown in Fig. S2, compared to the un-induction protein (U), additional protein bands were identiﬁed after induction (I) by their apparent sizes in SDS–PAGE. From the results we could see that the protein expressed mainly as precursor protein at 37°C and IPTG 1mM, and about 50% precursor protein was converted to cleavage products (Trx-IC138 and VP1) at 25°C and IPTG 1mM, and about 90% precursor protein was converted to cleavage products at 25°C and IPTG 0.5 mM, and about 100% precursor protein was converted to cleavage products at 25°C and IPTG 0.25 mM form their apparent size.
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[bookmark: _GoBack]Figure S2. SDS–PAGE analysis of the C-cleavage of recombinant protein Trx-Ic138-VP1 in E.coli. Lane M: protein size markers, with their sizes shown in kDa. Lanes U and I: total cellular proteins of E. coli before and after IPTG-induced expression the Trx-Ic138-VP1 protein, respectively. I1, induced protein expression at 37°C and IPTG 1mM; I2, induced protein expression at 25°C and IPTG 1mM; I3, induced protein expression at 25°C and IPTG 0.5 mM; I4, induced protein expression at 25°C and IPTG 0.25 mM. The red arrow indicated the precursor protein and the green arrow indicated the cleavage product VP1 IB protein.
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