
ENDOMEMBRANE SYSTEM

The endomembrane system (endo- = â€œwithinâ€•) is a group of membranes and organelles in eukaryotic cells that
works together to modify, package, and transport.

Functions of the SER include synthesis of carbohydrates, lipids, and steroid hormones; detoxification of
medications and poisons; and storage of calcium ions. Through prenatal testing, a woman can find out if the
fetus she is carrying may be afflicted with one of several genetic diseases. Heart failure is just one of many
disabling heart conditions. Histones , gene regulatory proteins, DNA and RNA polymerases , and other
substances essential for nuclear activities must be imported from the cytoplasm. The ribosomes assemble
amino acids into protein units, which are carried into the rough ER for further adjustments. In certain
specialized cells, however, the smooth ER is abundant and has additional functions. Females possess two X
chromosomes while males possess one X and one Y chromosome. The section of the Golgi apparatus that
receives the vesicles from the ER is known as the cis face, and is usually near the ER. They are larger than
vesicles and their specific function varies. The lumen takes up about ten percent of the entire cell volume.
Each performs different functions in the cell. Before reaching their final destination, the lipids or proteins
within the transport vesicles still need to be sorted, packaged, and tagged so that they wind up in the right
place. Enzymes that catalyze reactions are also found on the plasma membrane. The smooth ER of these
specialized cells functions in diverse metabolic processes, including synthesis of lipids, metabolism of
carbohydrates , and detoxification of drugs and poisons. Various things can happen to the proteins on their
journey through the enzyme covered space of the Golgi apparatus. As polypeptides intended to be membrane
proteins grow from the ribosomes, they are inserted into the ER membrane itself and are kept there by their
hydrophobic portions. Embedded in the membrane are proteins that perform the functions of the plasma
membrane. In phagocytosis, cells engulf large particles such as bacteria. The enzymes inside of lysosomes are
acid hydrolases which require an acidic environment for optimal performance. In Lowe disease, there is a
deficiency in an enzyme localized to the Golgi apparatus. This is primarily due to our sedentary lifestyle and
our high trans-fat diets. Link to Learning You can watch an excellent animation of the endomembrane system
here. In plant cells, the Golgi apparatus has the additional role of synthesizing polysaccharides, some of which
are incorporated into the cell wall and some of which are used in other parts of the cell. If the cell is growing
rapidly, each complex also needs to transport about 6 newly assembled large and small ribosomal subunits per
minute from the nucleus to the cytosol, where they are used to synthesize proteins. The Endoplasmic
Reticulum The endoplasmic reticulum ER Figure 1 is a series of interconnected membranous sacs and tubules
that collectively modifies proteins and synthesizes lipids. This highly convoluted space is called the ER lumen
and is also referred to as the ER cisternal space. Left untreated, heart failure can lead to kidney failure and
failure of other organs. The endomembrane system does not include the membranes of either mitochondria or
chloroplasts. In females, the genes on only one of the two X chromosomes are expressed. The RER also
sometimes modifies proteins. The Endoplasmic Reticulum The endoplasmic reticulum ER Figure is a series of
interconnected membranous sacs and tubules that collectively modifies proteins and synthesizes lipids. Its
membrane is the site of production of all the transmembrane proteins and lipids for most of the cell's
organelles, including the ER itself, the Golgi apparatus, lysosomes, endosomes , mitochondria , peroxisomes ,
secretory vesicles, and the plasma membrane. More than half the total membrane in eukaryotic cells is
accounted for by the ER. The smooth ER appears smooth since its cytoplasmic surface lacks ribosomes.
Detoxification usually involves the addition of a hydroxyl group to a drug, making the drug more soluble and
thus easier to purge from the body.


