C.Protein

Proteins are biochemical compounds consisting of one or more polypeptides typically folded into
a globular or fibrous form in a biologically functional way. A polypeptide is a single linear polymer
chain of amino acids bonded together by peptide bonds between the carboxyl and amino groups of
adjacent amino acid residues. The sequence of amino acids 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; however, in certain organisms the genetic code can include selenocysteine—and in
certain archaea—pyrrolysine. Shortly after or even during synthesis, the residues in a protein are
often chemically modified by post-translational modification, which alters the physical and
chemical properties, folding, stability, activity, and ultimately, the function of the proteins.
Sometimes proteins have non-peptide groups attached, which can be called prosthetic groups or
cofactors. Proteins can also work together to achieve a particular function, and they often associate
to form stable complexes.

Protein Structure

Most proteins fold into unique 3-dimensional structures. The shape into which a protein naturally
folds is known as its native conformation. Although many proteins can fold unassisted, simply
through the chemical properties of their amino acids, others require the aid of molecular chaperones
to fold into their native states. Biochemists often refer to four distinct aspects of a protein's
structure:

e Primary structure: the amino acid sequence.

e Secondary structure: regularly repeating local structures stabilized by hydrogen bonds. The
most common examples are the alpha helix, beta sheet and turns. Because secondary
structures are local, many regions of different secondary structure can be present in the same
protein molecule.

o Tertiary structure: the overall shape of a single protein molecule; the spatial relationship of
the secondary structures to one another. Tertiary structure is generally stabilized by nonlocal
interactions, most commonly the formation of a hydrophobic core, but also through salt
bridges, hydrogen bonds, disulfide bonds, and even post-translational modifications. The
term “tertiary structure™ is often used as synonymous with the term fold. The tertiary
structure is what controls the basic function of the protein.

e Quaternary structure: the structure formed by several protein molecules (polypeptide
chains), usually called protein subunits in this context, which function as a single protein
complex.
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« Amino Acids

e Amino acids are molecules containing an amine group, a carboxylic acid group and a side-
chain that varies between different amino acids. The key elements of an amino acid are
carbon, hydrogen, oxygen, and nitrogen. They are particularly important in biochemistry,
where the term usually refers to alpha-amino acids.
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« Peptide bond formation
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The condensation of two amino acids to form a peptide bond. As both the amine and

carboxylic acid groups of amino acids can react to form amide bonds, one amino acid
molecule can react with another and become joined through an amide linkage. This
polymerization of amino acids is what creates proteins.
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