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Sample sizes were determined by available electron microscopy time and density of particles on electron microscopy grids. The data size was

validated to be sufficient because it could provide a high resolution 3d reconstruction of the specimen.

All acquired images were analyzed and parts were later excluded as is usual for such image processing studies. Misaligned image segments

were excluded from averages based on cross-correlation scores and visual analysis (described in methods section and Extended Data Table 4).

Mini-genome assay and sample preparation for negative staining were all performed three times independently. All attempts at replication
were successful.

For independent single-particle alignment in 3D refinement, datasets were split into two independent subsets which were effectively

randomized. For other experiments and analyses, it was unnecessary to perform randomized experiments in the current study.

Unlike in crystallography (e.g. cross-validated R-factor), there are no well-established procedures for blinding in cryo-EM. We used
referencefree 2D classification and a featureless 3d cylinder as initial model for 3D analysis to avoid reference bias. For other experiments and
analyses, it was unnecessary to perform blinded experiments in the current study.

A rabbit polyclonal antibody for Marburg virus nucleoprotein (NP) was provided from Prof. Ayato Takada, Hokkaido University and
used at a 1:10000 dilution. A rabbit polyclonal antibody for Ebola virus nucleoprotein (NP) was obtained from IBT BioServices
(Cat#0301-012, Lot#1401009) and used at a 1:10000 dilution. A !-actin monoclonal antibody (mouse) was obtained from Abcam
(#ab8226, Clone number mAbcam8226) and used at a 10,000-fold dilution. Anti-mouse IgG HRP antibody and anti-rabbit IgG HRP
antibody were obtained from GE Healthcare (NA931 and NA 934, respectively) and were used at a 1:10000 dilution, respectively.

For commercially available antibodies used in this study, see the corresponding webpages for reference and validation. The promary
antibody of Marburg virus nucleoprotein is a polyclonal rabbit antibody that has been confirmed by the supplier laboratory for use in
western blotting.

Human embryonic kidney (HEK) 293T cell line and Human embryonic kidney 293 Freestyle (HEK293F) cells were obtained
from ATCC.




