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Can structural biology keep pace with the digital revolution?

In this presentation, I will analyze several aspects of structural biology research, including its impact on other
areas of science and recent developments that are transforming structural biology from mainly descriptive
science into a digital one. The trends in structural biology revealed in this presentation provide crucial insights,

particularly valuable in addressing emerging and recurring biomedical challenges and threats.
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Automation and-data management for macromolecular crystallography

experiments at KEK Structural Biology Research Center

A large number of crystallization trials, data collection and structure determinations are necessary to make a
structdral biology research project successfiil, and automation of these experiments.as well as management of

resulting-data are quite important.
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To achieve rapid structure determination, we need to overcome two bottlenecks: crystallization and phasing.

Here, we present our crystallization techniques and the MR-native SAD method with-low-energy X-ray.
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Connecting structures to function by NMR.

The function of macromolecules often depends on multiple conformational states. Thus, both reliable substate
structures and their thermodynamic landscape would be required to describe macromolecules in action. NMR is
a strong and complemental technique to advance and validate this scientific process by quantitative analyses of
protein structure and dynamics in physiological conditions, both before and after high-resolution structures
were solved.
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Agrochemical SBDD based on massive structural data
Unlike pharmaceuticals, agrochemicals need to be EffeétiVe against broad range of organisms in the

environment. Therefore, agrochemical SBDD requ1res massive structural data. In this symposium, we will
present examples of novel herb1c1dedlscovery through this approach
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Balancmg the demands of Iargesq € ctron microscopy with
post-acquisition super resolutl : =

Studymglarge subjects'by cryo- EM comes : ng es: for both acquisition and processing.
Achlevmg hlgh resoluﬂon results reqmr igh ) s which limits field of view, or selection of
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Crystallographlc structufe reﬁnementusmg Servalcat

Structure reflnemen-t the final step 1n1:rystal‘}ography, 51gn1f1cantly impacts the accuracy of derived models.
While current methods usually utlhze structure factor-amplltudes Servalcat, a new-development, employs
intensity-based refinement. This approach holds the potential to utilize the entire observed dataset.
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This presentation will discuss the advantages_pf the i_ritehsity—based refinement and recent improvements of the
monomer library, which also has an impact en the accuracy of the model.



