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Supplementary Fig. 1 | Purification results of double membrane vesicles containing nsp3 and nsp4. (a-c) SDS-
PAGE analysis and Western blot of none-detergent-treated DMV sample for Extended Data Fig. 1a. SDS-PAGE 
gel shows elution fraction after StrepTactin affinity purification (a), western blot results with anti-nsp3 and anti-
nsp4 antibodies are shown in (b) and (c), respectively. (d-f) SDS-PAGE analysis and western blot of detergent-
extracted nsp3-4 complex for Extended Data Fig. 1b. SDS-PAGE gel shows elution fraction 
after StrepTactin affinity purification (d), western blot results with anti-nsp3 and anti-nsp4 antibodies are shown in 
(e) and (f), respectively. The red rectangles show the cropping location.
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Supplementary Figures

Supplementary Fig. 1 Purification results of double membrane vesicles containing nsp3 and nsp4.
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Supplementary Fig. 2 | Alphafold prediction of nsp3 (417-1945). (a) Predicted Aligned Error (PAE) plot, 
showing regions of high confidence (dark blue) and low confidence (red). (b) Predicted structure of nsp3(417-1945) 
colored by pLDDT from 0 to 100 (red to blue). (c) Per-residue plot of pLDDT (predicted local distance difference 
test) scores. (d) Domain structures of nsp3(417-1945) colored by pLDDT. The green square and red dot represent 
the N-terminus and C-terminus of domains, respectively.
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Supplementary Fig. 2 Alphafold prediction of nsp3 (417-1945). 
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Supplementary Fig. 3 | Alphafold prediction of nsp4. (a) Predicted Aligned Error (PAE) plot, showing regions of 
high confidence (dark blue) and low confidence (red). (b) Predicted structure of nsp4 colored by pLDDT from 0 to 
100 (red to blue). (c) Per-residue plot of pLDDT. 

Supplementary Fig. 3 Alphafold prediction of nsp4.
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Supplementary Fig. 4 | Alphafold prediction of nsp3-4 ectodomain complex. (a) Predicted Aligned Error (PAE) 
plot, showing regions of high confidence (dark blue) and low confidence (red). (b) Predicted structure of nsp3-4 
ectodomain complex colored by pLDDT from 0 to 100 (red to blue). (c) Predicted structure of nsp3-4 ectodomain 
complex colored by protein chains. (d) Per-residue plot of pLDDT. 

Supplementary Fig. 4 Alphafold prediction of nsp3-4 ectodomain complex.
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Supplementary Fig. 5 | Alphafold prediction of Mac2-3_NAB complex. (a) Predicted Aligned Error (PAE) plot, 
showing regions of high confidence (dark blue) and low confidence (red). (b) Predicted structure of Mac2-3_NAB 
complex colored by pLDDT from 0 to 100 (red to blue). (c) Per-residue plot of pLDDT. 

Supplementary Fig. 5 Alphafold prediction of Mac2-3_NAB complex.
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Supplementary Fig. 6 Local quality of model fitting to cryo-ET density maps by Q-scores.

8



e

f

Supplementary Fig. 6 | Local quality of model fitting to cryo-ET density maps by Q-scores. (a) Structure of the 
C6 symmetrized consensus-pore in two orthogonal views, colored by per-residue Q-scores from red to blue (low Q-
score to high Q-score). (b) Q-score plot of nsp3 and nsp4 chains in the asymmetric unit. The expected Q-score at 
4.2 Å resolution is shown as dashed lines. The 5-residue average of Q-scores is plotted here. (c-d) Structure of C3 
symmetrized consensus-pore colored by per-residue Q-scores and the corresponding Q-score plot. (e-f) Structure of 
the C6 symmetrized full-pore colored by per-residue Q-scores and the corresponding Q-score plot. 
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Supplementary Fig. 6 Local quality of model fitting to cryo-ET density maps by Q-scores.
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Supplementary Fig. 7 | Assessment of model overfitting by LDDT scores. Two orthogonal views of the six-fold 
symmetrized consensus-pore (a), three-fold symmetrized consensus-pore (b) and C6 symmetrized full-pore colored 
by LDDT (c), compared with their corresponding local-resolution estimation maps. The LDDT score was calculated 
by comparing the refined model with their Alphafold predicted models in Supplementary Fig. 2 and 3 using the 
online server (https://swissmodel.expasy.org/assess). The models are presented with the calculated LDDT scores 
colored from red to blue (0-0.95). The low LDDT regions do not match with the local resolution regions, indicating 
minimal overfitting issues.
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Supplementary Fig. 7 Assessment of model overfitting by LDDT scores. 
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Supplementary Fig. 8 | Flow cytometric analysis of VeroE6 cells. FACS plots (SSC-A) showing VeroE6 cells 
transfected with control (a), wild type (b) or mutants (c, d). In FACS plots, the percentage of sorted cells within 
total cells indicated in P4 area. FACS analysis was performed with a 488 nm laser. Cells were considered positive 
when the fluorescence intensity was above a threshold value which was determined by the maximum intensity of 
the non-transfected control cells.
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pCNDA3.1-TwinStrep-EGFP-nsp3-4
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pCDNA3.1-TwinStrep-EGFP-nsp3-4 (nsp3 
V1458E, L1480E)
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Supplementary Fig. 8 Flow cytometric analysis of VeroE6 cells.
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Supplementary Fig. 9 | Co-IP of nsp3 and nsp4 pore complex mutants. (a) Co-immunoprecipitation assay of 
mutants on nsp3-4 interfaces showing the interaction between nsp3 and nsp4 for Fig. 3i. TwinStrep-EGFP-nsp3 
were co-IP with the StrepTactin beads. Nsp3, nsp4 and GAPDH were detected using anti-nsp3, anti-nsp4 and anti-
GAPDH antibodies, respectively. For co-IP product, the blot from the same gel was probed with anti-nsp3 and nsp-
4 antibodies. For the input product, nsp3 and GAPDH loading control were probed on the sample gel using anti-
nsp3 and anti-GAPDH antibodies. The same sample was probed with antibody against nsp4 on a separate gel. (b) 
Co-immunoprecipitation assay of nsp3 and nsp4 pore mutants showing the interaction between nsp3 and nsp4 for 
Extended Data Fig. 10b. TwinStrep-EGFP-nsp3 were co-IP with the StrepTactin beads. Nsp3, nsp4 and GAPDH 
were detected using anti-nsp3, anti-nsp4 and anti-GAPDH antibodies, respectively. For co-IP or input product, the 
same blot was cut into two or three subregions to be probed with the corresponding antibodies. The red rectangles 
show the cropped area for data shown in Extended Data Fig. 10b.
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Supplementary Fig. 9 Co-IP of nsp3 and nsp4 pore complex mutants.
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