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Towards quantitative and universal
single molecule biophysics with

mass photometry

Z##EE : Prof. Philipp Kukura 2 °

a Physical and Theoretical Chemistry Laboratory,
Department of Chemistry, University of Oxford

b Kavli Institute for Nanoscience Discovery,
University of Oxford

Biomolecular mechanisms and interactions provide the basis for the function and regulation of cellular
processes. Elucidating the underlying processes traditionally relies on a combination of structural
characterization and bulk studies aimed at revealing the associated energetics and kinetics. Both
approaches, however, come with some intrinsic bias, such as towards the most stable species or
the averaging of individual to ensemble behaviour. I will show how mass photometry, the mass
measurement of single biomolecules in solution, provides unique insight into the distribution of
biomolecular complexes in solution. These capabilities provide immense benefits to essentially all
research and application of purified biomolecules. I will illustrate these using examples of MP’s use
for rapid and accurate sample screening prior to structural characterization by cryoEM, visualising
the full heterogeneity of polydisperse species and quantifying complex interaction affinities between
multiple biomolecules assembling into functional, larger complexes. I will illustrate the impact of
these capabilities with recent results aiding our understanding on the origin of differential infectivities

of viral strains, and the mechanism of loop extrusion by cohesin.
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Advancing Protein Interaction Studies with
Alto Digital SPR: Overcoming the Challenges of
Traditional Label-Free Techniques

W& E%& NicoyaLifeSciences CEO Ryan Denomme
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1. PDBj D&iADiEEIE wwPDB DS EDEEN A EHCDOWT
Activity report of PDBj and activity plan of wPDB

EilRER (KIRAXZEEREHRFPR)
Genji Kurisu, Institute for Protein Research
The University of Osaka

PDBj (https://pdbj.org) (&, worldwide PDB(https://wwwpdb.org) OF%IzX>/\—=¢LT
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(PDB,BMRB,EMDB) (CESFUEL, ERFRMCIHFAL TRIEEEERT — 52 2 HRABRETARULT
WET, SEINTIF—TE, wwPDBHNEIREY 3177 —h1JDSEDESRGET—IREED T EIEC
DWVTERBALZUE T . &5(C2024FPDBjNEEUEATIToIeWwWPDBEE SARIEZEE R Tikmatllz
PDBELADEIADIA I ZBNTUET . PDBjDERIADEEIEL THEE 108 (CHTLLZF— MulzUniProtik
— A OBEREZ BB DT —ER(DOWVWTHRERLE T .

2. PDBjlc&3F#ULVETIN—ADREHTY -
New sequence-based analysis tools by Protein Data Bank
Japan
Gert-Jan Bekker (KBRAXZFERSEHRFEAN)
Institute for Protein Research
The University of Osaka

We have recently introduced a new UniProt-integrated portal to provide users with a quick
overview of their target protein and shows a recommended structure with integrated data from
various internal and external resources. The portal page helps users identify known genomic
variations of their protein of interest and provide insights into how these modifications might
impact the structure, stability and dynamics of the protein. Furthermore, the portal page also
helps users to select the optimal structure to use for further analysis. We have also introduced
Sequence Navigator Pro to explore proteins based on experimental and computational
approaches, which enables experimental structural biologists to increase their insight to help
them to more efficiently design their experimental studies. With these new additions, we have
enhanced our service portfolio to benefit both experimental and computational structural
biologists in their search to interpret protein structures, their dynamics and function.
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