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Description

13 proteins are produced during protein synthesis in mammalian
mitochondria and are key constituents of the oxidative phosphorylation
complexes. In mammals, the inner membrane receives all the results of
mitochondrial protein production. Mitochondria use oxidative phosphorylation
to produce nearly 90% of the energy required by mammalian cells. They also
do haeme hiosynthesis, a part of the urea cycle, and play a role in apoptosis.
Mitochondria are oblong-shaped organelles with two membranes surrounding
them. The Outer Membrane (OM) defines the general structure and produces
an envelope that acts as a barrier to small molecules passing through. The
Inner Membrane (IM) surrounds the interior soluble component, the matrix,
and is heavily invaginated, generating cristae. The IM is made up of two
regions. The Inner Membrane Border (IMB) is intimately linked to the OM, with
which it has several contact sites. The majority of the IM's surface is made up
of Cristal Membranes (CM). Narrow, ring-like structures connect the IMB with
the CM, forming a barrier between the intracristal and intermembrane spaces.
For the sake of clarity, we shall refer to the inner membrane (IM) as including
both the IMB and the CM throughout this book. The IM is where aerobic cells
create the majority of their ATP through oxidative phosphorylation. Mammalian
mitochondria have their own genome, which is made up of around 16,000 base
pairs of DNA and encodes two rRNAs, 22 tRNAs, and 13 polypeptides.

In animal mitochondria, for example, UGA, which is ordinarily a stop codon,
is interpreted as tryptophan. The AUA codon for isoleucine is interpreted as
methionine in addition to AUG. While it was previously considered that the AGA
and AGG codons for arginine served as stop codons, new evidence reveals
that they are used in 1 frameshifting. The mitochondrial translational system
produces all of the proteins in the IM, which serve as components in the
electron transfer and ATP synthase complexes. Complex | (NADH:ubiquinone
oxidoreductase) has seven subunits, Complex Il (ubiquinone: cytochrome ¢
oxidoreductase) has one, Complex IV (cytochrome c:oxygen oxidoreductase)
has three, and Complex V has two (ATP synthase).

The genes are usually right next to one other or separated by just a
few nucleotides. There are almost no non-coding regions in the genome. Of
comparison to the universal code, the genetic code in animal mitochondria
has been slightly modified. Nuclear genes produce the remaining 2,000 or so
proteins in mammalian mitochondria, which are generated in the cell cytoplasm
and then transported into the organelle. Coordinate expression of genes in
both the nuclear and mitochondrial genomes is required for the formation of
oligomeric respiratory chain complexes. It is still unknown how this process is
regulated. Despite years of research, no in vitro translation system capable of
accurate initiation and synthesis of a mitochondrially encoded protein has been
created from mammalian mitochondria, and much more research is needed.
However, several particular processes in mammalian mitochondrial protein
synthesis have been successfully carried out in vitro, providing insight into the
system's specific characteristics.

The mitochondrial genome codes for 13 proteins, which are translated by 9
monaocistronic and 2 dicistronic mRNAs. There are overlapping reading frames
in both dicistronic mMRNAs. The remaining 11 start sites are all at or near the 5'
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end of each mRNA, except for the two internal start sites found in dicistronic
mRNASs. As a result, mitochondrial nRNAs lack the Shine-Dalgarno sequence,
which is employed in prokaryotes to assist position the start codon at the
ribosome's P-site. In all but three mRNAs, post-transcriptional processing fully
removes the 5' leader, according to direct study of the 5" ends of the eleven
open reading frames situated at the 5" ends of human mitochondrial mMRNAs.
In mammalian mitochondria, the start codon at the 5" end can be either AUG or
AUA, both of which encode methionine. During chain start, these codons drive
the insertion of formyl methionine, and during chain elongation, they direct the
insertion of methionine.

» Mammalian expression systems are commonly used for the following
purposes.

« Cloned gene product verification.
» Astudy of how protein expression affects cell physiology.
« Gene isolation and synthesis from cDNA libraries.

« Generation of appropriately folded and glycosylated proteins for in vitro
and in vivo testing of biological function.

- Synthesis of sufficient quantities of proteins and glycoproteins for
structural analysis of protein and carbohydrate moieties.

< Production of clinically important viral surface antigens, such as
prehepatitis B virus surface antigen (preS2 HBVsAg), as well as
therapeutic proteins, such as interferon, tissue plasminogen activator
(tPA), erythropoietin (EPO), and Factor VIII.

Mammalian cells can undergo posttranslational changes and release
glycoproteins that are appropriately folded and include complex antennary
oligosaccharides with terminal sialic acid, which are important characteristics.
These covalent changes may affect the protein's therapeutic efficacy
(e.g., circulatory half-life and bio specificity) or produce features useful for
biochemical characterization (e.g., structural stability, functional groups, and
biological role [1-5].
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