[bookmark: _Hlk66460144][bookmark: _Hlk66524392]1. The full-length fusion protein expressed by pP2(2969-4861) was detected 
[bookmark: _Hlk66524429]The predicted full-length fusion protein expressed by pP2(2969-4861) was about 98 kDa. The plasmid pP2(2969-4861) was transfected into BHK-21 cells. A distinct protein band (indicated by red arrow) was detected at the predicted molecular weight at 60 h post transfection (SFig. 1). The result was consistent with Figure 1b.

[bookmark: _Hlk66653334][bookmark: _Hlk66475110][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: _Hlk66460290][bookmark: OLE_LINK1]2. Rupintrivir (AG7088) inhibited the cleavage of HRV16 3Cpro on the full-length fusion protein expressed by pP3(4586-7084)
[bookmark: _Hlk66475022][bookmark: _Hlk66521689][bookmark: _Hlk66474598][bookmark: OLE_LINK32][bookmark: OLE_LINK27][bookmark: _Hlk66523315][bookmark: _Hlk66525409][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: _Hlk66653275]The predicted full-length fusion protein expressed by pP3(4586-7084) was approximate to 121.8 kDa. The molecular weight of 3ABCD-GFP was 111.8 kDa. BHK-21 cells were transfected with pP3(4586-7084) and treated with 1 μM, 5 μM and 10 μM AG7088 at 24 h post-transfection, respectively. The fusion proteins expressed by pP3(4586-7084) were detected at 48 h post-transfection. The 121.8 kDa protein bands (indicated by red arrow) and the 111.8 kDa protein bands (indicated by blue arrow) were merely detected upon treatment with 5 μM and 10 μM AG7088 (SFig. 2). When no AG7088 or treatment with a lower concentration AG7088 (1 μM), only 100 kDa protein bands (indicated by green arrow) were detected in the lane 1 and 2. The results shown that the 121.8 kDa proteins expressed by pP3(4586-7084) were not detected in the lane 1 of Fig 1c and S Fig 2 because of 3Cpro protease cleavage.

[bookmark: _Hlk49118128]3. Identification of dual-luciferase bicistronic mRNA integrity (Supplement)
Alternative splicing of bicistronic transcripts generates aberrant mRNA isoforms, and the authentic ratio of F-Luc/R-Luc is changed. To exclude the possibility of alternative splicing in the constructed vectors, the copy numbers of two cistrons were detected by RT-qPCR after transfection. The mRNA copy numbers of F-Luc and R-Luc, as shown in S Table 1, were not significantly different, indicating that no major aberrant splicing isoforms were contained in the constructed vectors (SFig. 3).

[bookmark: OLE_LINK3][bookmark: _Hlk66529564][bookmark: OLE_LINK2][bookmark: _Hlk66616607][bookmark: _Hlk66530894]4. Thapsigargin (TG) enhanced the IRES-mediated translation 
[bookmark: OLE_LINK50]TG increased the expression of GRP 78 (an indicator of ERS) in the BHK-21 cells treated with 0.25 μM TG for 12 h (SFig. 4a). The result shown that TG could induce ERS in BHK-21 cells. 
[bookmark: _Hlk66618821]BHK-21 cells were cultured in 96-well plates to 70-80% confluence and were then transfected with the plasmids pP2-IRES-(4286-4585), pP3-IRES-(4877-5176), pP3-IRES-(6095-6394), pP3-IRES-(6419-6718), pP3-IRES-(6629-6928), p-IRES.CHECK and p-P-IRES.CHECK, respectively. The BHK-21 cells were treated with or without 0.25 μM TG at 12 h post-transfection. Luciferase activity was detected referring to the previous method at 24 h post-transfection. The F-Luc/R-Luc ratio of each reporter vector was calculated relative to that of the negative control. Upon no treatment of TG,
the ratios were 6.74, 8.86, 11.02, 151.33, 3.98 and 79.32 of pP2-IRES-(4286-4585), pP3-IRES-(4877-5176), pP3-IRES-(6095-6394), pP3-IRES-(6419-6718), pP3-IRES-(6629-6928) and p-P-IRES.CHECK, respectively. Upon treatment with 0.25 μM TG, the ratios were 8.84, 20.6, 18.77, 250.4, 7.66 and 111.3 of pP2-IRES-(4286-4585), pP3-IRES-(4877-5176), pP3-IRES-(6095-6394), pP3-IRES-(6419-6718), pP3-IRES-(6629-6928) and p-P-IRES.CHECK, respectively (SFig. 4b). The result shown that the ERS induced by TG could enhance the IRES-mediated translation.   

[bookmark: _Hlk66734704]5. The putative IRESs had stable secondary structures
[bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: _Hlk66734531][bookmark: OLE_LINK4][bookmark: _Hlk66790926]The secondary structures of putative IRESs and the corresponding shuffled sequence were predicted by RNAfold web server. The predicted secondary structures contained stem loops and hairpins. The color (from purple to red) in predicted secondary structures represented base-pairing probability. The purple meant the lower probability of base-pairing and the red meant the higher probability of base-pairing. The possibility of putative IRES forming a stable secondary structure was much higher than that of the corresponding shuffled sequence (supplementary materials 4). 

[bookmark: _GoBack]
[bookmark: _Hlk66530269]SFig. 1. Western blotting analysis of the full-length fusion protein expressed by pP2(2969-4861). M: The protein marker. Lane 1: BHK-21 cells were transfected with pP2(2969-4861).  

SFig. 2. Western blotting analysis of HRV16 3Cpro cleavage on the full-length fusion protein expressed by pP3(4586-7084). M: The protein marker. The BHK-21 cells were transfected with pP3(4586-7084) and then treated without or with 1 μM, 5 μM and 10 μM AG7088, respectively.  

[bookmark: _Hlk54259072][bookmark: _Hlk52726578]SFig. 3. Assessment of the integrity of dual-luciferase bicistronic mRNAs containing IRESs. The plasmids p-IRES.CHECK, pP2-IRES-(4286-4585), pP3-IRES-(5002-5126), pP3-IRES-(6245-6394), pP3-IRES-(6619-6718), pP3-IRES-(6629-6778) and p-P-IRES.CHECK were transfected into BHK-21 cells. Total RNA was extracted and was then reverse transcribed to cDNA 24 h post transfection. RT-qPCR was performed to determine the copy numbers of the R-Luc and F-Luc mRNAs with two pairs of primers targeting the R-Luc and F-Luc genes, respectively. The results are from three independent experiments.

[bookmark: _Hlk66619609][bookmark: OLE_LINK33][bookmark: OLE_LINK34]SFig. 4 Thapsigargin (TG) induced ERS of BHK-21 and enhanced the IRES-mediated translation. (a) Western blotting analysis of GRP 78 expression in BHK-21 cells treated with 0.25 μM TG for 12 h. (b) The affection of ERS induced by TG on IRES-mediated translation. White histograms (TG): The BHK-21 cells treated with 0.25 μM TG for 12 h. Black histograms (NC): The BHK-21 cells without treatment of TG. Experiments were repeated independently three times. Significant difference (p<0.05), extreme significant difference (p < 0.01).


STable 1 Post transfection copy numbers of F-Luc and R-Luc mRNAs in dual-luciferase vectors carrying bicistronic mRNAs containing IRESs
	
	F-Luc
	R-Luc

	pP2-IRES-(4286-4585)
	488468
	499442

	pP3-IRES-(5002-5126)
	500088
	559486

	pP3-IRES-(6245-6394)
	523466
	545341

	pP3-IRES-(6619-6718)
	583656
	599295

	pP3-IRES-(6629-6778)
	527488
	517777

	p-IRES.CHECK
	366055
	305010

	p-P-IRES.CHECK
	35579
	31252



