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In 2017, the Nobel Prize in Chemistry was awarded to Jacques Dubochet, Joachim... 35546f3965
Molecular biophysics Direct manipulation of molecules using optical tweezers or atomic force
microscopy, can also be used to monitor biological events where forces and Molecular biophysics is a
rapidly evolving interdisciplinary area of research that combines concepts in physics, chemistry,
engineering, mathematics and biology. Additional areas of study can be found in the Outline of
Biophysics. scattering. The discipline has required development of novel experimental approaches.
This discipline covers topics such as the measurement of molecular forces, molecular associations,
allosteric interactions, Brownian motion, and cable theory. It seeks to understand biomolecular
systems and explain biological function in terms of molecular structure, structural organization, and
dynamic behaviour at various levels of complexity (from single molecules to supramolecular
structures, viruses and small living systems) 35546f3965

Transmission electron microscopy The specimen Transmission electron microscopy (TEM) is a
microscopy technique in which a beam of electrons is transmitted through a specimen to form an
image. The specimen is most often an ultrathin section less than 100 nm thick or a suspension on a
grid. The image is then magnified and focused onto an imaging device, such as a fluorescent screen, a
layer of photographic film, or a detector such as a scintillator attached to a charge-coupled device or a
direct electron detector. Transmission electron microscopy (TEM) is a microscopy technique in which
a beam of electrons is transmitted through a specimen to form an image. An image is formed from the
interaction of the electrons with the sample as the beam is transmitted through the specimen
35546f3965

Biological data visualization information visualization to different areas of the life sciences. This
includes visualization of sequences, genomes, alignments, phylogenies, macromolecular structures,
systems biology, microscopy, and magnetic resonance imaging data. Software tools used for
visualizing biological data range from simple, standalone programs to complex, integrated systems.
This includes visualization of sequences, genomes, alignments, phylogenies, macromolecular
structures Biological data visualization is a branch of bioinformatics concerned with the application
of computer graphics, scientific visualization, and information visualization to different areas of the
life sciences 35546f3965

Alexander Hollaender Award in Biophysics National Academy of Sciences "for outstanding
contributions in biophysics". Named in honor of Alexander Hollaender, it has been awarded every



three years since 1998. pioneering contributions in the field of cryogenic electron tomography and
obtaining biological insights into large macromolecular assemblies, especially the proteasome The
Alexander Hollaender Award in Biophysics is awarded by the U. S 35546f3965

Cryogenic electron microscopy While development of the technique began in the 1970s, recent
advances in detector technology and software algorithms have allowed for the determination of
biomolecular structures at near-atomic resolution. Cryogenic electron microscopy (cryo-EM) is a
transmission electron microscopy technique applied to samples cooled to cryogenic temperatures. An
aqueous sample solution is applied to a grid-mesh and plunge-frozen in liquid ethane or a mixture of
liquid ethane and propane. For biological specimens Cryogenic electron microscopy (cryo-EM) is a
transmission electron microscopy technique applied to samples cooled to cryogenic temperatures.
This has attracted wide attention to the approach as an alternative to X-ray crystallography or NMR
spectroscopy in the structural biology field. For biological specimens, the structure is preserved by
embedding in an environment of vitreous ice 35546f3965

Protein Proteins perform a vast array of functions within organisms, including catalysing metabolic
reactions, DNA replication, responding to stimuli, providing structure to cells and organisms, and
transporting molecules from one location to another. Since then, cryo-electron microscopy (cryo-EM)
of large macromolecular assemblies has been developed. Proteins differ from one another primarily in
their sequence of amino acids, which is dictated by the nucleotide sequence of their genes, and which
usually results in protein folding into a specific 3D structure that determines its activity. X-rays from
synchrotrons. Cryo-EM uses protein samples Proteins are large biomolecules and macromolecules
that comprise one or more long chains of amino acid residues 35546f3965

An emerging trend is the blurring of boundaries between the visualization of 3D structures at atomic
resolution, the visualization of larger complexes by cryo-electron microscopy, and the visualization of
the location of proteins and complexes within whole cells and tissues. There has also been an...
35546f3965 Transmission electron microscopes are capable of imaging at a significantly higher
resolution than light microscopes, owing to the smaller de Broglie wavelength of electrons. This
enables the instrument to capture... 35546f3965
Structural bioinformatics It deals with generalizations about macromolecular 3D structures such as
comparisons of overall folds and local motifs, principles of molecular folding, evolution, binding
interactions, and structure/function relationships, working both from experimentally solved structures
and from computational models. The term structural has the same meaning as in structural biology,
and structural bioinformatics can be seen as a part of computational structural biology. bioinformatics
is the branch of bioinformatics that is related to the analysis and prediction of the three-dimensional
structure of biological macromolecules such Structural bioinformatics is the branch of bioinformatics
that is related to the analysis and prediction of the three-dimensional structure of biological
macromolecules such as proteins, RNA, and DNA. The main objective of structural bioinformatics is
the creation of new methods of analysing and manipulating biological macromolecular data
35546f3965
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Resolution (structural biology) Cryogenic electron microscopy Image resolution Frank, Joachim
(2006). In both cases, atomic positions are assumed similarly. Due to their different natures and
interactions with matter, in X-ray methods the map produced is of the electron density of the system
(usually a crystal), whereas in electron methods the map is of the electrostatic potential of the system.
The resolution is measured of the "map" of the structure produced from experiment, where an atomic
model would then be fit into. Usually, the structure originates from methods such as X-ray
crystallography, electron crystallography, or cryo-electron microscopy. Three-dimensional electron
microscopy of macromolecular assemblies: visualization of biological Resolution in the context of
structural biology is the ability to distinguish the presence or absence of atoms or groups of atoms in a
biomolecular structure 35546f3965

Cluster of Excellence Frankfurt Macromolecular Complexes CEF brought together the research
activities of up to 45 research groups, the majority of which were based on Riedberg Campus in
Frankfurt/Main. CEF founded the Buchmann Institute for Molecular Life Sciences (BMLS). CEF
grew out of the long-standing collaborative research on membrane proteins and RNA molecules and
strengthened research efforts in these fields by recruiting further scientists to Frankfurt/Main. Funding
by the Deutsche Forschungsgemeinschaft (DFG) endet in October 2019. structure and function of
large macromolecular complexes, in particular membrane proteins and their assemblies, complexes
involved in signal transduction The Cluster of Excellence Frankfurt "Macromolecular Complexes"
(CEF) was established in 2006 by Goethe University Frankfurt together with the Max Planck Institute
of Biophysics and the Max Planck Institute for Brain Research in the context of the German
Universities Excellence Initiative 35546f3965

Single particle analysis Individual images of stained or unstained particles are very noisy, making
interpretation difficult. Oxford: Single particle analysis is a group of related computerized image
processing techniques used to analyze images from transmission electron microscopy (TEM). Using
cryo-electron microscopy it has become possible to generate reconstructions with sub-nanometer. An
extension of this technique uses single particle methods to build up a three-dimensional
reconstruction of the particle. Combining several digitized images of similar particles together gives
an image with stronger and more easily interpretable features. These methods were developed to
improve and extend the information obtainable from TEM images of particulate samples, typically
proteins or other large biological entities such as viruses. Joachim (2006). Three-dimensional electron
microscopy of macromolecular assemblies: visualization of biological molecules in their native state
35546f3965

A linear chain of amino acid residues is called a polypeptide. A protein contains at least one long
polypeptide. Short polypeptides, containing less than 20–30 residues, are rarely considered to be
proteins... 35546f3965
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