Overview of the Endomembrane System of the Cell

Definition: The system is more precisely defined as the set of membranes that form a functional continuity,
either by being directly connected to each other or by exchanging material through vesicular transport.
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The endomembrane system:
It includes intracellular compartments of a eukaryotic cell, each limited by a single membrane, namely:
the outer part of the nuclear membrane, the endoplasmic reticulum, the Golgi apparatus, lysosomes,
vacuoles, vesicles, and endosomes.
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The endomembrane system does not include the membranes of: mitochondria, chloroplasts, peroxisomes.
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In bacteria (prokaryotes): no internal membranes or cyto-membranes.
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The plasma membrane and the endomembranes of the various compartments are convertible into each other.
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Observations de la cellule au microscope

Microscopie a fluorescence
(marquage spécifique du réticulum
par une protéine fluorescente)

Observation de la cellule
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*Network of interconnected internal membranes: tubules and sacs (cisternae) originating from nuclear
membranes.
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*The largest organelle in most eukaryotic cells (> 50% of the membranes, 10% of the volume).
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*It corresponds to a set of cavities or cisternae, canaliculi, and vesicles.
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*It is composed of a membrane (with a composition different from the plasma membrane) that appears under
TEM (Transmission Electron Microscopy) as trilaminar and 60 A thick, and a lumen.
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*It is an essential element of the internal membrane network of eukaryotic cells, in continuity with the nuclear
envelope and connected with other compartments, particularly the vesicles of the Golgi apparatus.
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Smooth Endoplasmic Reticulum (SER) and Rough (Granular) Endoplasmic Reticulum (RER)

Two types are defined:
1. The Smooth Endoplasmic Reticulum (SER)
2. The Rough Endoplasmic Reticulum (RER), which contains ribosomes.

The amount of SER and RER varies depending on:
= the cells,
= the cell’s activity level,
= the cell’s need for protein synthesis.

The RER is abundant in embryonic cells, mitotic cells, exocrine pancreas cells, etc.

The SER is more abundant in cells that synthesize lipids and steroid hormones, such as adipocytes, corpus

luteum cells, adrenal cortex cells, liver cells, etc. CELLULE EXOCRINE
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Functions of the Endoplasmic Reticulum:

The Endoplasmic Reticulum (ER) has many functions, but it is particularly important for the synthesis of
proteins and lipids.

- Protein synthesis by RER

- Lipid synthesis by SER
The storage of intracellular calcium is another function provided by the ER in striated muscle.

Functions of the Rough Endoplasmic Reticulum (RER):
Synthesis of proteins for:

- membranes

- organelles

- secretion

Functions of the Smooth Endoplasmic Reticulum (SER)
It is very abundant in cells specialized

in the production of secreted proteins. - Synthesis of fatty acids and phospholipids.
Example: Pancreatic acinar cells.

- Its quantity varies, and it is abundant in hepatocytes:
modification or detoxification of chemical substances
(pesticides, carcinogens, medications) by cytochrome
P450 enzymes.

Role of the Endoplasmic Reticulum in Lipid
Synthesis

- Assembly of lipid bilayers in the ER, with the
synthesis of all major classes of lipids,
phospholipids, and cholesterol on the cytosolic
side.

- Synthesis and assembly of lipoproteins.

- Source of lipids for the outer mitochondrial o o
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In conclusion

The endoplasmic reticulum (E.R.) appears as a fundamental organelle of the cell. It constitutes a
polymorphic system that is more or less developed depending on the cell type and its physiological
activity.

The network of cavities acts as an intracellular circulation system (potentially connected to the plasma
membrane), particularly for the storage and transport of proteins (R.E.R.) and lipids (R.E.L.).

The membranes of the endoplasmic reticulum, through their enzymatic equipment, participate in:
- the metabolism of proteins, lipids, and carbohydrates,

- the growth and renewal of membranes,

- ion transport,

- the regulation of glucose metabolism,

- and the detoxification mechanism.

The rough endoplasmic reticulum (R.E.R.), as a site for polysomes, is primarily involved in protein
segregation, while the smooth endoplasmic reticulum (R.E.L.) specializes in the synthesis of non-protein
compounds, particularly lipids.

Thus, the endoplasmic reticulum does not have a single role but rather varied capabilities
that are more or less developed depending on the cell's specialization.



