Lysosomes

Lysosomes zre membrane bound tiny hags filled with digestive enzymes. They
concerned with intracellular digestion. They were discovered by de Dave in
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® Alysosome is a lytic body. It is capable of lysis.
¢ Lyso means digestive, soma means body.

® It can destroy the cell in which it releases its enzymes. Hence, it is often

czlled suicidal bag.

* Asthe lysosome digests the components of the cells, it is often referred to as
the digestive tract of the cell (de Duve, 1963 ).

® Jti a cell organelle.

* Lysosomes were first named as pericanalicular bodies because of their
orztion. They are renamed as lysosomes by De Duve in 1955,
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e Lysosomes are round dense bodies filled with large number of dense granule
ving hydrolytic enzymes and acid phosphatases.

o The lysosomes are bounded by a single layered membrane 1= _ontrast 1o th
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¢ The interior of some lysosomes is uniformly solid while others have very
dense outer zone and a less dense inner zone.
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Fig.10.3: Polvmorphism of lysosomes.

3. Residual Body: The secondary lysosomes with undigested wastes are called

residual Iysosomes. The digested materials are diffused into the cell cytoplasm
through the lysosomal membrane.

4. Autophagic Vacuoles: Autophagic vacuoles are also called autophagosomes.
These are specizl type of lysosomes. which are formed when the cells feed on their

#1 intracellular organelles such as mitochondrion. endoplasmic reticulum, etc.

znd they digest them ultimately. This happens only during starvation. This process
1s czlled microautophagy.

Chemistry

Lysosomes contain a2 wide variety of enzymes. About 50 enzymes have been
1solated. The enzymes are enclosed by the unit membrane. All enzymes are acid
hydrolases. Oxidative enzymes are completely absent from lysosomes. These
enzymes remain inactive inside the lysosomes. When the membrane is punctured,
2!l enzymes are released and become active. The following are the enzymes located
inside the lysosomes:

1 Acid ribonuclease 8. Collagenase

9. Peptidase
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i Acid phosphatase 10. Beta -galactosidase

4. Acid phosphodiesterase 1. Beta-glucuronidase
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2. Phosphatases
Phosphatases hydrolyze phosphate compounds Phosphatases include acid
phosphatases and acid phosphodiesterasex.
3. Sulphatases
Sulphatases break down sulphate esters im0 S

4. Lipases

1 1p1ds ! ~ids and ghveerol. They include esterases
Lipases hydrolyze lipids into famy acids and glveerol. They incluc

and phospholipases.
3.Proteases
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1. Extracellular Origin

Lysosomes may be the vacuoles formed from the plasma membrane by

pinocytosis. Inside the cytoplasm, these vacuoles obtain enzymatic activities and
become changed into lysosomes.

2. Origin from the Golgi

The accumulation of secretory products inside the vacuoles of Golgi leads to

the formation of lysosomes. The lysosomal membranes are derived from the Golgi
membrane.

3. Origin from Endoplasmic Reticulum

Novikof (1965) has shown that lysosomes directly originate from the granular
cndoplasmic reticulum.

Functions of Lysosomes
The lysosomes have the following functions:

1. Heterophagy

Heterophagy is the lysosomal digestion of foreign materials. Itis an intracellular
digestion. In heterophagy, the cells d gest the foreign or extracellular food materials.
These food materials are taken into the cells by endocytosis such as Phagocytosis or
pinocytosis. The food materials are enclosed in vesicles called phagosomes or
pinosomes. These vesicles move towards lysosomes and fuse with the primary
lvsosome to form a digestive vacuole called secondary lysosome. The vacuole now
moves to the plasma membrane. The enzymes of lysosomes digest the food materials
m the digestive vacuole. The digested food materials diffuse into the cytoplasm
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Lysosomes in Plant Cells

Lysosomes are absent from
bound vesicles containing enzy
1. Spherosomes
2. Aleurone grains
3. Vacuoles

plant cells. However, plant cells contain membrane
mes. They are the following:

1. Spherosomes

Spherosomes are membrane bound spherical protein particles found in plant
cells. They originate from endoplasmic reticulum. They synthesize lipids and the
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lipids are stored in them.
In maize root tips and tobacco endosperm tissue, the sphero-somes are rich in

hydrolytic enzymes.
2. Aleurone Grains (Fig.10.4)

Aleurone grains are membrane bound spherical protein particles found in plant
cells. They are found in the cells of endosperm and cotyledons of seeds. They are
formed during seed ripening and disappear in the early stages of germination. They

are derived from endoplasmic reticulum.
They store proteins and phosphates in the form of phytin.

The aleurone grains of pea-seeds contain a wide range of hydrolytic enzymes
such as protease and phosphatase. These enzymes mobilize proteins and phosphates

during germination.

3. Vacuoles

Vacuoles are spherical membrane-bound vesicles. They are derived from
endoplasmic reticulum. They contain a clear viscous fluid. They may store food

particles, essential oils, alkaloids, etc.
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