ISSN: 2167-7956
Journal of

Biomolecular Research
& Therapeutics

OPEN @ ACCESS Freely available online

Perspective

The Role of Computational Methods in Biomolecular Crystallography

Daley Alley’

Department of Biotechnology, University of Tuebingen, Tuebingen, Germany

DESCRIPTION

Biomolecular crystallography is a scientific field that involves the
study of the three-dimensional structures of biological molecules
at atomic resolution. It is a crucial area of research that has
contributed significantly to our understanding of the molecular
basis of life, including protein function, enzymatic mechanisms
The technique of Xray
crystallography has played a significant role in the field of
biomolecular crystallography and it has allowed researchers to
determine the atomic structures of proteins, nucleic acids and
other biological macromolecules. Xeray crystallography is a
technique that involves the use of X-rays to study the structure of
crystals. In the field of biomolecular crystallography, X-ray
crystallography is used to determine the three-dimensional
structure of biological macromolecules, including proteins,
nucleic acids and carbohydrates. In this technique a crystal of
the biomolecule is exposed to a beam of Xrays, and the
diffraction pattern produced by the crystal is analyzed to
determine the structure of the molecule. This technique
provides information about the positions of the atoms in the
molecule, which allows researchers to understand the molecule's
function.

and molecular interactions.

The process of biomolecular crystallography involves several
steps. The first step is the production of the protein or other
biomolecule of interest. The protein is then purified and
concentrated to obtain a high-quality crystal. The crystal is then
exposed to Xerays and the diffraction pattern produced by the
crystal is recorded using a detector. The diffraction pattern is
then analyzed to determine the structure of the molecule. The
process of analyzing the diffraction pattern involves solving the
phase problem which is the challenge of determining the phase
angles of the diffracted X-rays. This is typically done using
computational method such as molecular replacement which

involves using a known structure as a starting point for solving
the of the
crystallography has contributed significantly to understanding
the molecular basis of life. It has provided insights into protein
function, enzymatic mechanisms and molecular interactions. For

structure unknown molecule. Biomolecular

example the determination of the structure of the ribosome the
molecular machine that synthesizes proteins in cells has provided
insight into the mechanism of protein synthesis. Similarly the
determination of the structure of the enzyme lysozyme has
provided insight into the mechanism of enzymatic catalysis. The
technique of Xray crystallography has also been used to study
the structures of membrane proteins which are important drug
targets and are involved in many biological processes. One of the
main challenges in the field is the production of high-quality
crystals. The crystallization process is often a bottleneck in the
determination of protein structures and it can be difficult to
obtain crystals of sufficient quality for Xeray crystallography.
Another challenge is the phase problem which can be difficult to
solve for complex molecules. In addition, X-ray crystallography is
not wellsuited for studying large macromolecular complexes,
such as those involved in DNA replication and transcription.

To overcome these limitations, researchers have developed a
range of complementary techniques for studying biological
molecules. These techniques include Cryo-Electron Microscopy
(cryo-EM), Nuclear Magnetic Resonance (NMR) spectroscopy,
and Small-Angle X-ray Scattering (SAXS). Cryo-EM is a technique
that involves imaging biological molecules in a frozen hydrated
state using an electron microscope. It has become a powerful tool
for studying large macromolecular complexes, such as the
ribosome and the ATP synthase. NMR spectroscopy is a technique
that involves the use of magnetic fields to study the structure and
dynamics of biological molecules in solution. It is well-suited for
studying small to medium-sized proteins and nucleic acids.
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