
Berezovsky Group
Physics and Evolution of Biological Macromolecules

Bioinformatics Institute, A*STAR
March 29, 2022



Every problem is an opportunity in disguise

• Protein Allostery

• Chromatin

SARS-CoV-2



PROTEIN ALLOSTERY ≡ PROTEIN DYNAMICS



Paving the way to design of allosteric drugs

AlloSIgMA web-server http://allosigma.bii.a-star.edu.sg
AlloMAPS web-database http://allomaps.bii.a-star.edu.sg
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Targeted analysis

Inducing and fine-tuning of allosteric signaling

Agnostic analysis

Reversing allosteric 
communication

Exhaustive scanning by 

mutations and probes
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PROTEIN ALLOSTERY ??? SARS-CoV-2 Spike protein
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Structure (2022),  DOI: https://doi.org/10.1016/j.str.2021.12.011In collaboration with Firdaus Samsudin and Peter Bond 

https://doi.org/10.1016/j.str.2021.12.011


SARS-CoV-2 Spike protein
Allosteric signaling
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SARS-CoV-2 Spike protein
Towards design of allosteric effectors
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SARS-CoV-2 Spike protein
Allosteric effects of mutations
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Allosteric perspective on the mutability and 
druggability of the SARS-CoV-2 Spike protein 

Structure (2022),  DOI: https://doi.org/10.1016/j.str.2021.12.011In collaboration with Firdaus Samsudin and Peter Bond 

https://doi.org/10.1016/j.str.2021.12.011


Chromatin structure, function, and regulation

PLOS Comp Biol 14, e1006686 (2018) Structure 29, 622 (2021)

Zhen Wah Tan Enrico Guarnera



3D Whole-Genome Reconstruction from the Hi-C Data 

Structure 29, 622 (2021)



Control 152

Anosmia in SARS-CoV-2. Multi-scale disruption of 
chromatin structure in olfactory sensory neurons  

Control 187 Patient 102



Chromosomal interactions and their alterations

Control 187 Patient 102



Local packing of chromatin: 25kb



Local packing of chromatin: 50kb



Local packing of chromatin: 100kb



Fine chromatin structure and regulation of olfactory 
receptor clusters

Control 187 Patient 146

Chromosome 11

Chromosome 1



Fine chromatin structure and regulation of olfactory 
receptor clusters

Chromosome 1

Chromosome 14

Control 152 Patient 102
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