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1. Granular or Rough Endoplasmic Reticulum: In some endoplasmic
reticulum. spherical granular structures called ribosemes are attached on the surface.
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This type of endoplasmic reticulum is called granular endoplasmic reticulum. 1t

< ©
occuss in almost all cells which are actively engaged in protein synthesis, such as
liver cells, goblet cells, pancreatic cells and plasma cells.

2. Agranular or Smooth Endoplasmic Reticulum: Ribosomes are not attached
with the membranes of this type of endoplasmic reticulum. So the surface of this
endoplasmic reticulum is smeorh. It occurs especially in those cells which are
almost inactive in protein syanthesis. It is well developed in cells that synthesize
steroid hormones.

The endoplasmic reticulum present in retinal cells is called myeleid bodies.
The endoplasmic reticulum present in muscle cells is called sarcoplasmic reticulum.
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Fig.9.6: Rough and smooth endoplasmic reticulum.

Chemical Composition

Endoplasmic reticulum is composed of lipoprotein like that of plasma membrane
and other membranes. Lipid fraction of the reticulum comprises of phospholipids,
inositol, lecithin, cephalin, etc. Most of the proteins are represented in the form of
enzymes such as stearases, NADH-cytochrome C reductase, NADH diaphorase,
glucose 6-phosphatase and Mg -activated ATPase. The granules present on the
reticulum are composed of RNA combined with protein. About 25% of cytoplasmic
RNA is associated with endoplasmic reticulum.

Microsomes

Microsome is a heterogeneous small particle fraction obtained by high speed
centrifugation of cell homogenate. It was first discovered by Claude in 1951.

Microsomal fraction consists of fragments of smooth endoplasmic reticulum,
rough endoplasmic reticulum, ribosomes and Golgi membranes.

Microsomes constitute 15 to 20% of the total mass of the cell.
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Annulate Lamellae

Annulate lamellae are membranous flattened sacs coniain ing annuli and pores.
They are endoplasmic reticulum containing annuli and peres similar to those of
puclear membrane.
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Fig.9.8: Annulate lamellae.

The annulate lamellae were first described by Me Cullock in 1952.

They are found in the cytoplasm of oocytes, spermatocytes, embryonic

cells, tumour cells and invertebrates.
The annulate lamellae frequently contain ribosomes.

Hruban (1965) suggested that annulate lameliae meh (5000
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I'he annulate lamellae originate from the nuclear membrane. The
membrane forms finger like processes. They are pinched offinto (he C\_:
form vesicles. Rows of vesicles fuse together to form cisternac, _<_=__..; _:.___c
become associnted with the pores to form annudi. This results in the formation of
annulate lamellae.

outer nuelen

The annulate lamella has the following functions:
L. 1t helps in the formation of endoplasmic reticulum.
2. Itincreases the cytoplasmic membranes in times of inereased metabolic needs

as in embryonic cells,
Origin of Endoplasmic Reticulum

Several theories have been forwarded to explain the origin of endoplasmic
reticulum. But the exact nature of origin of the endoplasmic reticulum has not yet
been clearly known.
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Fig.9.9: Origin of endoplasmic reticulum from annulate lamellae.

I. It has been suggested that the endoplasmic reticulum is formed from the

ground substance or hyaloplasm.

2. It may originate as the infoldings of plasma membrane (Palade).

3. Endoplasmic reticulum may be formed from the evagination of nuclear
membrane (Gay 1955, Rebhun 1956) through the formation of annulate lamellae.

'Functions of Endoplasmic Reticulum

Endoplasmic reticulum performs the following functions;
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Fig 9.11: Endoplasmic reticulum collects and transports the protein synthesized
on ribosomes.

4. Formation of Microbodies

Microbodies are small granular bodies filled with an electron dense granule rich
in peroxidase. They include peroxisomes and glyoxysomes. They are formed in
protozoa, yeast, liver, kidney and higher plants.

Microbodies remain in close association with endoplasmic reticulum.
Endoplasmic reticulum buds off microbodies. In some instances, microbodies show
connections with endoplasmic reticulum.

5. Synthesis of Cholesterol and Steroid Hormones

Endoplasmic reticulum is the major site for the synthesis of cholesterol, the
precursor for steroid hormones.

In the testis, ovary and adrenal cortex, the smooth endoplasmic reticulum plays
the major role in the synthesis of steroid hormones. '

6. Glycosylation
Glycosylation is the addition of nmacowwanmﬁo units to other cellular

macromolecules. It leads to the formation of glycoproteins, mucopolysaccharides,
glycolipids, glycogen, etc.

Almost all secretory proteins are in the form of glycoproteins, Glycoprotein is
formed of proteins and carbohydrates.

Proteins are synthesized on the ribosomes attached to the endoplasmic reticulum.
The proteins are transferred to the lumen of endoplasmic reticulum. In the

endoplasmic. reticulum, carbohydrate units are linked to the polypeptide chain by

Qgs..,. The glycosylation is catalyzed by the enzyme glycosyl transferase.
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