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Transmembrane (TM) proteins are highly significant drug targets, as they play an important 

role in many cellular processes. In order to understand TM protein function and to develop 

novel therapies targeting TM protein associated diseases, it is crucial to define the localization 

of transmembrane regions. While experimental data on the boundaries of transmembrane 

regions is scarce, cryo-electron microscopy (cryo-EM) density maps contain still unexploited 

information on the membrane embedment. To extract this information, we developed a 

computational pipeline, which requires a cryo-EM map, the corresponding atomistic structure, 

and the potential bilayer orientation determined by the TMDET algorithm as input. The resulted 

output includes the residues assigned to the bulk water phase, lipid interface, and the lipid 

hydrophobic core. We used this method to build a database, which contains the information on 

TM regions of protein structures based on the corresponding cryo-EM maps with a resolution 

better than 4 Å. We also created a web application to allow the analysis of unpublished 

densities. Unlike popular membrane predictors, our method presents the extracted membrane 

region as a volume with boundaries that follows the shape of the lipid environment and is not a 

slab with parallel planes. Utilizing our pipeline, we obtained the first data set at atomic 

resolution that allows the comparison of in silico predictions with experiments. The MemBlob 

database and server is available at http://memblob.hegelab.org. 
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