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Claudiu Gradinaru obtained his Ph.D. degree in Physics in 2001 under the 
supervision of Prof. Rienk van Grondelle at the VU University Amsterdam, with a 
thesis on ultrafast spectroscopy of the energy transfer events in photosynthesis. As a 
postdoc at Leiden University in the single-molecule biophysics group of Prof. 
Thomas Schmidt, he used near-field optical enhancement in the proximity of metallic 
tips to overcome the diffraction limit of fluorescence images. From 2003 to 2006 he 
was a postdoctoral fellow at Sandia National Labs in the US, where he developed a 
detection scheme to measure  simultaneously the wavelength and the emission time 
of individual photons. Over the past 15 years, Dr. Gradinaru has been leading the 
Single-Molecule Biophysics Group at the University of Toronto Mississauga in the 
Department of Chemical and Physical Sciences (CPS) and in the Graduate 
Department of Physics at University of Toronto. He obtained tenure in 2011 and was 
promoted to Full Professor in 2018; between 2014 and 2019 he was department Chair. 

Dr. Gradinaru’s lab studies conformations and dynamics of proteins, such as 
intrinsically disordered proteins (IDPs) and G-protein-coupled receptors (GPCRs), 
using multi-parameter Single-Molecule Fluorescence (SMF) spectroscopy. He and his 
trainees have built ultrasensitive fluorescence microscopes that can record multiple 
molecular parameters at the level of individual molecules. Dr. Gradinaru published 60 
peer-reviewed papers receiving more than 2700 citations, which appeared in top 
interdisciplinary journals such as PNAS, JACS, Angewandte Chemie, Nature 
Communications, Biophysical Journal, J.Phys.Chem., eLife, Scientific Reports, etc.
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Intrinsically disordered proteins (IDPs) have fluctuating heterogeneous conformations, which makes 
structural characterization challenging. An accurate description of IDP conformational ensembles 
depends crucially on the quality of the prior (initial pool of conformers), on the amount and quality of the 
experimental data, and on the optimization method. Different integrative modeling methods 
(ENSEMBLE and BME) and different priors (TraDES and molecular dynamics) were used for the Sic1 
protein, a prototypical IDP that forms a phosphorylation-induced “fuzzy” complex with its binding 
partner during the yeast cell cycle.Conformational ensembles for Sic1 were estimated from a variety of 
experimentally derived restraints: local/secondary structure (NMR), non-local/tertiary structure (NMR and 
smFRET) and global/molecular size and shape (X-ray scattering and fluorescence). Data mining of the 
calculated ensembles reveal unique features that distinguish the phosphorylated)Sic1 protein from 
homopolymer chains. The combination between overall compactness and large shape/distance 
fluctuations actually benefits (p)Sic1’s interactions in the cell and it may be the result of evolutionary 
pressure to maintain a certain class of conformations for a specific biological function. An integrative use 
of multiple biophysical experiments probing disparate scales, computational modelling and polymer 
physics provides valuable insights into IDPs and their diverse biological functions.

Conformational ensembles for the yeast Sic1 protein consistent 
with NMR, SAXS and smFRET – 
A case study of integrative modelling of IDPs.
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