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Central Dogma: Proteins : the building block of life
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Amino acids : building blocks of proteins
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The peptide bond connects amino acids to build peptides
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Levels of protein structure
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The Folding Problem
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Structural Biology is a mature science

Structural biology is the study of the molecular structure and dynamics of biological macromolecules,
particularly proteins and nucleic acids, and how alterations in their structures affect their function.
Structural biology incorporates the principles of molecular biology, biochemistry and biophysics.

Timeline | The march of structural biology

1913 1931 1934 1946 1957 1958 1959 1966 1968 1975 1977 1984 1985 1994

Some of the key developments in crystalography (shown in black), electron microscepy [EM; shown n green), nuclear magnetic resonance (NMH; shown in red) and
computational methods (shown in blue) are highlighted. MD, molecular dynamics; NalCl, sodium chionde; POB, Protein Data Bank.



First structures in Structural Biology
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1962 of Max Perutz with his balsa-wood model of haemoglobin, and
John Kendrew with his wire model of myoglobin. Models were
derived from X-ray data. The resolution of the myoglobin data (1.4
A). the haemoglobin data were derived at a lower resolution (6.0 A).

Nature Reviews | Molecular Cell Biology



Key Techniques in Structural Biology

proteins and viruses and Procaryotic cells Eukaryotic cells
small molecules protein complexes vesicles and organelles
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Nuclear Magnetic Resonance

Purified R , Spectral processing
protein | and assignment

Structural analysis



X-Ray Crystallography
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Cryo-electron microscopy
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Protein Data Bank: The protein repository

Protein Data Bank: https://www.rcsb.org/
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The impact of mutation on structure-function of protein
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Structural biology of the SARS-CoV-2 proteome and genome
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Conformational changes on ligand binding
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Structure-functional relationships - catalytic cycle of protein
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Recent Nobel prizes in Structural Biology
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Proteomics

Ruchika Bajaj, PhD
Membrane Protein Biologist



One gene is not equal to one protein

Genome Transcriptome Proteome
all genes in an all transcripts in all proteins In
organism an organism an organism

alternate splicing
MRNA editing
alternate promoters

proteolysis
post-translational modifications



Proteomics can tell a lot of things

protein identification

protein function

protein expression levels

post-translational modifications

protein localization and compartmentalization

protein-protein interactions



Protein
Sample

Old proteomics using 2D Gel Electrophoresis
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New generation proteomics uses mass spectrometry
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Applications of Proteomics

* Characterize protein - molecular weight and structural information
* Protein fingerprinting, Peptide mass fingerprinting - gives a set of peptides

* |dentification of disease related biomarkers -diagnostic tool



|dentification of disease biomarkers
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ldentifying interactions of a favorite protein
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|dentification of protein-protein interaction
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673982/#
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