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Source data are provided with the Article, Supplementary information, Supplementary Data, and Source Data File. Source Data File are provided with this paper. All
published data sets used in this paper were taken from the EMDB and PDB (accession codes specified in the figure captions and the tables in Supplementary Data).
Other data that support the findings of this study are available from the corresponding author upon request.

We have collected a non-redundant dataset of cryo-EM maps from the EMDB. All the single-particle EM entries at 4–8 Å resolution that
have associated PDB models were downloaded from EMDB (https://www.ebi.ac.uk/emdb/) and PDB(http://www.pdbj.org/). The EM map and
its corresponding PDB structure that have any of the following features were removed: (i) without side chain atoms, (ii) including unknown
residues (UNK), (iii) including missing chain or non-protein chain, (iv) having nonorthogonal map axis, (v) corresponding to multiple PDB or
EMDB entries, and (vi) having severe misfits between the PDB model and EM map. In order to ensure the feature (vi), we calculated the cross-
correlation between the deposited map and the map simulated from the PDB model at the same resolution using the UCSF chimera. Any map
and its associated PDB model that have a cross-correlation of less than 0.65 were excluded. Afterwards, all the remaining maps were manually
checked. The remaining cases were retained as the initial dataset. To remove redundancy, the initial dataset of cases was clustered using
greedy algorithm. Two models are considered to be similar if any chain in the first model has > 30% sequence identity with any chain in the
second model. The one with the largest number of similar cases is chosen as the representative of the corresponding cluster, and then the
rest cases in the cluster are removed. This procedure is repeated until all the cases are clustered. The resulted non-redundant training set
consists of the representatives of each cluster. A total of 262 pairs of EM maps and associated PDB structures were retained. In order to train
a deep learning model for predicting main-chain probability map, 209 maps were randomly selected as the final training set (Supplementary
Data 1).

To build an independent test set with a sufficient number of valuable cases, all the cases in the initial dataset that have > 30% sequence
identity with any case in the training set are excluded. Then, any pair of EM map and its associated PDB structure that meet the following
criteria are removed: (i) having only one chain and (ii) having more than 30% gap in the structure according to the gene sequence. For saving
time in evaluations, we have also removed those cases with more than 10 chains, though our method can work with any number of chains.
The remaining cases are clustered using a sequence identity cutoff of 70% by the similar greedy algorithm described above. The final test set
contains 47 single-particle cryo-EM maps with resolutions ranging from 4.0 to 8.0 Å (Supplementary Data 2).

To evaluate the performance of EMBuild on the maps by subtomogram averaging of cryo-ET data, we further constructed another
independent test set of subtomogram averaging maps. All the subtomogram averaging maps with resolutions within 10.0 Å that have
associated PDB models are filtered and clustered using the same way as that for the test set of single-particle maps, except for allowing more
than 10 chains. The final test set contains 16 subtomogram averaging maps with resolutions ranging from 3.7 to 9.3 Å (Supplementary Data
3).

When applying AlphaFold2, the corresponding PDB structure of the given sequence was excluded from the templates by setting the
"max_template_data" to the day before the released date of the corresponding PDB structure.

All results could be reproduced by the downloadable package of EMBuild, or based on the Methods/Supporting Information.

The training set and test set of cryo-EM maps and their associated deposited PDB structures were randomly collected from the EMDB and
PDB, after the consideration of non-redundancy within each set and between training and test sets.

Blinding is not necessary in this study because the experiments are based on preexisting data from other sources, the analysis is down by
software without human intervention and the results are not expected to be influenced by subjective factors.




