
4 Levels Of Protein Structure
== Description and examples == f887bd46c5 Four large classes of protein that are generally agreed upon by the two main
structure classification databases (SCOP and CATH). f887bd46c5 The concept of secondary structure was introduced by Kaj
Ulrik Linderstrøm-Lang at Stanford in 1952. Other types of biopolymers such as nucleic acids also possess characteristic
secondary structures. f887bd46c5 Protein disulfide-isomerase has two catalytic thioredoxin-like domains (active sites), each
containing the canonical CGHC motif, and two non catalytic domains. This structure is similar to the structure of enzymes
responsible for oxidative folding in the intermembrane space of the mitochondria; an example of this is mitochondrial IMS
import and assembly (Mia40), which has 2 catalytic domains that contain a CX9C, which is similar to the CGHC domain of
PDI. Bacterial DsbA, responsible for oxidative folding, also has a thioredoxin CXXC domain. f887bd46c5 Protein structure
prediction is one of the most important goals pursued by computational biology and addresses Levinthal's paradox. Accurate
structure prediction has important applications in medicine (for example, in drug design) and biotechnology (for example, in
novel enzyme design). f887bd46c5

Protein disulfide-isomerase 1), or PDI, is an enzyme in the endoplasmic reticulum (ER) in eukaryotes and the periplasm of
bacteria that catalyzes Protein disulfide isomerase (EC 5. 4. 3. Protein disulfide isomerase (EC 5. 1), or PDI, is an enzyme in
the endoplasmic reticulum (ER) in eukaryotes and the periplasm of bacteria that catalyzes the formation and breakage of
disulfide bonds between cysteine residues within proteins as they fold. 3. This allows proteins to quickly find the correct
arrangement of disulfide bonds in their fully folded state, and therefore the enzyme acts to catalyze protein folding. 4
f887bd46c5

Many proteins are actually assemblies of multiple polypeptide chains. The quaternary structure refers to the number and
arrangement of the protein subunits with respect to one another. Examples of proteins with quaternary structure include
hemoglobin, DNA polymerase, ribosomes, antibodies, and ion channels. f887bd46c5 == Generally recognised classes ==
f887bd46c5 Starting in 1994, the performance of current methods is assessed biennially in the Critical Assessment of
Structure Prediction (CASP) experiment. A continuous evaluation of protein structure prediction web servers is performed by
the community project Continuous Automated Model EvaluatiOn (CAMEO3D). f887bd46c5

Protein Proteins perform a vast array of functions within organisms, including catalysing metabolic reactions, DNA
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replication, responding to stimuli, providing structure to cells and organisms, and transporting molecules from one location
to another. 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.
responding to stimuli, providing structure to cells and organisms, and transporting molecules from one location to another.
Proteins differ from one another primarily Proteins are large biomolecules and macromolecules that comprise one or more
long chains of amino acid residues f887bd46c5

Protein biosynthesis Proteins perform a number of critical functions as enzymes, structural proteins or hormones. Protein
synthesis is a very similar process for both prokaryotes and eukaryotes but there are some distinct differences. [citation
Protein biosynthesis, or protein synthesis, is a core biological process, occurring inside cells, balancing the loss of cellular
proteins (via degradation or export) through the production of fresh proteins. alter the primary structure of the protein and
all subsequent levels of protein structure, ultimately changing the overall structure and function f887bd46c5

Secondary structure is formally defined by the pattern of hydrogen bonds between the amino hydrogen and carboxyl oxygen
atoms in the peptide backbone. Secondary structure may alternatively be defined based on the regular pattern of backbone
dihedral angles in a particular region of the Ramachandran plot regardless of whether it has the correct hydrogen bonds.
f887bd46c5 Enzymes composed of subunits with diverse functions are sometimes... f887bd46c5 == Protein structure and
Terminology == f887bd46c5

Protein secondary structure The two most common secondary structural elements are alpha helices and beta sheets, though
beta turns and omega loops occur as well. Secondary structure elements typically spontaneously form as an intermediate
before the protein folds into its three dimensional tertiary structure. The two most common secondary structural Protein
secondary structure is the local spatial conformation of the polypeptide backbone excluding the side chains. Protein
secondary structure is the local spatial conformation of the polypeptide backbone excluding the side chains f887bd46c5

The correct three-dimensional structure is essential to function, although some parts of functional proteins may remain
unfolded, indicating that protein dynamics are important. Failure to fold into a native structure generally produces inactive
proteins, but in some instances, misfolded proteins have a modified or toxic functionality. Several neurodegenerative and
other diseases are believed to result from the accumulation of amyloid fibrils formed by misfolded proteins, the infectious
varieties of which are known as prions. Many allergies are caused by the incorrect folding of some proteins because the...
f887bd46c5 == Types == f887bd46c5
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Protein quaternary structure In contrast to the first three levels of protein structure, not all proteins will have a quaternary
structure since some proteins function as single units. It includes organizations from simple dimers to large homooligomers
and complexes with defined or variable numbers of subunits. Protein quaternary structure refers to the structure of proteins
which are themselves composed of two or more smaller protein chains (also referred to as subunits). Protein quaternary
structure can also refer to biomolecular complexes of proteins with nucleic acids and other cofactors. Protein quaternary
structure refers to the structure Protein quaternary structure is the fourth (and highest) classification level of protein
structure. Protein quaternary structure describes the number and arrangement of multiple folded protein subunits in a multi-
subunit complex. Protein quaternary structure is the fourth (and highest) classification level of protein structure f887bd46c5

The folding of many proteins begins even during the translation of the polypeptide chain. The amino acids interact with each
other to produce a well-defined three-dimensional structure, known as the protein's native state. This structure is determined
by the amino-acid sequence or primary structure. f887bd46c5

Protein fold class They describe groups of proteins that share similar In molecular biology, protein fold classes are broad
categories of protein tertiary structure topology. e. They describe groups of proteins that share similar amino acid and
secondary structure proportions. Each class contains multiple, independent protein superfamilies (i. molecular biology,
protein fold classes are broad categories of protein tertiary structure topology. are not necessarily evolutionarily related to
one another) f887bd46c5

Protein folding three-dimensional structure. This structure permits the protein to become biologically functional or active.
The folding of many proteins begins even during Protein folding is the physical process by which a protein, after synthesis by
a ribosome as a linear chain of amino acids, changes from an unstable random coil into a more ordered three-dimensional
structure. This structure permits the protein to become biologically functional or active f887bd46c5

== Identification == f887bd46c5

Protein superfamily is no minimum level of sequence similarity guaranteed to produce identical structures. Usually this
common ancestry is inferred from structural alignment and mechanistic similarity, even if no sequence similarity is evident.
The term protein clan is commonly used for protease and glycosyl hydrolases superfamilies based on the MEROPS and CAZy
classification systems. Superfamilies typically contain several protein families which show sequence similarity within each
family. Sequence homology can then be deduced even if not apparent (due to low sequence similarity). Over long periods of
evolution, related proteins may show no detectable A protein superfamily is the largest grouping (clade) of proteins for which
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common ancestry can be inferred (see homology) f887bd46c5

Protein structure prediction Protein structure prediction is the inference of the three-dimensional structure of a protein from
its amino acid sequence—that is, the prediction of Protein structure prediction is the inference of the three-dimensional
structure of a protein from its amino acid sequence—that is, the prediction of its secondary and tertiary structure from
primary structure. Structure prediction is different from the inverse problem of protein design f887bd46c5

Protein structure To be able to perform their biological function, proteins fold into one or more specific spatial conformations
driven by a number of non-covalent interactions, such as hydrogen bonding, ionic interactions, Van der Waals forces, and
hydrophobic packing. To understand the functions of proteins at a molecular level, it is often necessary to determine their
three-dimensional structure. Protein structure is the three-dimensional arrangement of atoms in an amino acid-chain
molecule. Proteins form by amino acids undergoing condensation reactions, in which the amino acids lose one water
molecule per reaction in order to attach to one another with a peptide bond. Proteins are polymers – specifically polypeptides
– formed from sequences of amino acids, which are the monomers of the polymer. By convention, a chain under 30 amino
acids is often identified as a peptide, rather than a protein. A single amino acid monomer may also be called a residue, which
indicates a repeating unit of a polymer. Proteins are polymers – specifically polypeptides – formed Protein structure is the
three-dimensional arrangement of atoms in an amino acid-chain molecule. This is the topic of the scientific field of structural
biology, which employs techniques such as X-ray crystallography, NMR spectroscopy, cryo-electron microscopy (cryo-EM)
and dual polarisation interferometry f887bd46c5

Proteins are chains of amino acids joined together by peptide bonds. Many conformations of this chain are possible due to the
rotation of the main chain about the two torsion angles φ and ψ at the Cα atom. This conformational flexibility is responsible
for differences in the three... f887bd46c5 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 and
are commonly called peptides. The individual amino acid residues are bonded together by peptide bonds and adjacent amino
acid residues. The sequence of amino acid residues in a protein is defined by the sequence of a gene, which is encoded in the
genetic code. In general, the genetic code specifies 20 standard amino acids; but in certain organisms the genetic code can
include selenocysteine... f887bd46c5 == Structure == f887bd46c5 Protein synthesis can be divided broadly into two phases:
transcription and translation. During transcription, a section of DNA encoding a protein, known as a gene, is converted into a
molecule called messenger RNA (mRNA). This conversion is carried out by enzymes, known as RNA polymerases, in the
nucleus of the cell. In eukaryotes, this mRNA is initially produced in a premature form (pre-mRNA) which undergoes post-
transcriptional modifications to produce mature mRNA. The mature mRNA is exported from the cell nucleus via nuclear
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pores to the cytoplasm of the cell for translation to occur. During translation, the mRNA is read by ribosomes which use the
nucleotide sequence of the mRNA to determine the sequence of amino acids. The ribosomes catalyze the formation of
covalent... f887bd46c5 The term protein fold refers to a similar concept based on structural comparison. In some schemes
such as SCOP and CATH it is treated as a level above the superfamily (with common ancestry at the fold level being not as
strongly supported as the superfamily level), while other schemes treat them as synonymous. The level beyond the fold is the
fold class, which describes a rough topology of the protein (e.g. all-α, all-β, α+β, α/β). f887bd46c5 Superfamilies of proteins
are identified using a number of methods. Closely related members can be identified by different methods to those...
f887bd46c5
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