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Improvements in detector technology and image process-
ing algorithms have rendered single-particle cryo-EM ca-
pable of routinely delivering structures of macromolecular
assemblies at near-atomic resolution, permitting building
and refining of atomic models. Yet, the interpretation of
cryo-EM density maps with atomic models often remains
challenging due to specific properties such as inherent con-
trast loss and spatial variation in map resolution. Variations
in map resolution, if combined with global contrast resto-
ration procedures, may result in density maps with locally
inappropriate sharpening levels that are prone to hamper or
even misguide misguide atomic model building. We have
recently suggested a reference-based sharpening proce-
dure to restore local structural features in cryo-EM density
maps more faithfully [1]. We here present this procedure
and explore the conditions for which local sharpening pro-
vides benefits over global contrast restoration procedures.
Based on a systematic analysis of local vs. global sharpen-
ing procedures using publicly available datasets from the
EMDB we identify boundary conditions for which local
reference-based contrast restoration can be effective tool for
map sharpening. We will illustrate pitfalls in atomic mod-
el building resulting from map sharpening artifacts and we
outline practical issues affecting optimal sharpening results.
The presented procedures should help overcome common
difficulties in map interpretation using high-resolution cryo-
EM density maps.
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We consider two metal—organic frameworks as identical
if they share the same bond network respecting the atom
types. An algorithm is presented that decides whether two
metal—organic frameworks are the same. It is based on dis-
tinguishing structures by comparing a set of descriptors that
is obtained from the bond network. We demonstrate our al-
gorithm by analyzing the CoRe MOF database of DFT op-
timized structures with DDEC partial atomic charges using
the program package ToposPro.
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