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Supplementary Figure 1. The feature maps of convolutional and subsampling layers

Input Image

from a typical particle image of KLH learned by our CNN.



Supplementary Figure 2. (a) and (b) show the comparison of the results between

before and after additional selection using standard deviation of the KLH dataset,
respectively. (c) and (d) show the comparison of the results between before and after

additional selection using standard deviation of the 19S, respectively.



Supplementary Figure 3. (a) and (b) show the comparison of the results before and

after optimization of the training dataset, respectively.
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Supplementary Figure 4. Comparison of the DeepEM with TMACS and RELION in

the KLH dataset. The curves of TMACS and RELION are obtained from the

published data directly.



Supplementary Figure 5. The reference free 2D classification of 19S proteasomes

recognized by DeepEM.
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Supplementary Figure 6. The results in the recognition of the side view of 26S

proteasome by DeepEM.
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Supplementary Figure 7. The comparison results of different activation functions

tested on the KLH dataset.
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