Smooth Endoplasmic Reticulum

Structure


The endoplasmic reticulum is a series of thin, intricate channels. There are two types, rough endoplasmic reticulum and smooth endoplasmic reticulum. Whereas rough endoplasmic reticulum has a sheet like structure with ribosomes attached, smooth endoplasmic reticulum has a tubular structure with no ribosomes attached to the membrane surface. The tubes are interconnected and spread out into branch-like divisions. It exists in the space created by folds in the phospholipid membrane that is continuous with the nuclear membrane. 
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Aerobic respiration is a complex process involving
many stages. The overall process releases 36 ATP
molecules by oxidising one molecule of glucose.
Since a complete glucose molecule is too big to
enter the mitochondrion, it is first split into two
molecules of pyruvate, a smaller 3-carbon compound.
Enzymes in the central fluid-filled matrix control the
further breakdown of pyruvate to carbon dioxide
and hydrogen in a series of reactions known as the
Krebs cycle. Finally, enzymes and carrier molecules

attached to the cristae combine hydrogen fons
with oxygen to produce water, and release AT
Some ATP is produced as a result of the earlier
stages, but the vast majority results from this
final stage.

The ATP is made available for all the processe
in the cell that need energy. Cells that reguire 2
large amount of energy, such as secretory, nenv
and muscle cells, contain large numbers of
mitochondria.

B Mitochondria are the site of aerobic respiration;

B Mitochondria have a double phospholipid
membrane;

B The fluid in the inner matrix contains many of the
enzymes concerned with the early stages of
respiration;

® The highly folded inner membrane forms crisiae
that bear many of the enzymes that control the
later stages that result in the formation of large
amounts of ATP;

B ATP is a source of energy for cell processes.

Endoplasmic reticulum

The endoplasmic reticulum (ER) is a series
of thin, intricate channels. It exists in the
space created by folds in the phospholipid
membrane that is continuous with the
nuclear membrane (see Fig. 9 and Fig. 11).

The narrow, fluid-filled space between the
membranes acts as a transport network th:
moves materials through the cell. The fold
membrane of the ER creates a large surfacs
area within the cell.

Fig. 11 Endoplasmic reticulum and ribosomes

Ribosomes

Rough endoplasmic reticulum

build proteins. Many ribosomes
are attached to the rough
endoplasmic reticulum.

Cytosol

The cytosol is a solution
containing enzymes,
food storage compounds
and waste products
about to be expelled.

An electron micrograph of
endoplasmic reticulum and
ribosomes. Magnification x 7500.

Smooth endoplasmic reticulum

The smooth endoplasmic reticulum is a tubular
phospholipid membrane that does not have attached ribosomes.

Ribosomes are the smallest organelles
in the cell. They are made of protein
and RNA. The RNA in ribosomes is
produced in the nucleolus. Ribosomes

The rough endoplasmic
reticulum consists of sheets
of phospholipid membrane
to which ribosomes

are attached.
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Smooth endoplasmic reticulum

is a tubular phospholipid membrane that does not have attached ribosomes.

Function and How Function Relates to Structure


Smooth endoplasmic reticulum acts as a storage organelle. It is important in lipid synthesis, detoxification and other metabolic processes, as well as storage. Smooth endoplasmic reticulum, due to its many branches, has a large surface area on which many chemical reactions can occur. Also a large surface area means a large storage area, from which the cell will benefit. Smooth endoplasmic reticulum also stores ions in solution that the cell may need at a later time. This is important because sometimes a cell needs ions fast and it may not want to have to search them out, so it is easier to have them stored in a “pack” for easy use.
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