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MEMBRANE  SYSTEMS
INTRODUCTION:
A cell is the basic unit of life, and all organisms are made up of one or many cells. One of
the things that all cells have in common is a cell membrane. It is a barrier that separates a cell from its
surrounding environment. The membranes of living cells support much of the functionality of biology.
From the subcellular level of organelles to the super cellular level of cell–cell interactions, membranes
provide the structures necessary for biological function and organization. Many of those structural and
functional features are common among membranes in bacteria, eukaryotic cells and viruses. The
membrane system of a cell performs many important functions. This system controls the entrance and
exit of substances into and out of the cell, and also provides for the manufacture and packaging of
substances.
DEFINITION:
‘’The membrane system of the cell consists of the plasma membrane, which encloses
the cell contents; the endoplasmic reticulum, which manufactures lipids and proteins;
the Golgi body, which packages substances manufactured within the cell; and various
vesicles, which perform different functions’’.
 Membrane system is also called endomembrane system.
ENDOMEMBRANE SYSTEM:
‘’The set of membranes found in eukaryotic cells that carry out a variety of
tasks in the cell are called endomembrane system’’.
A system of interconnected membranes that fills the cells interior and connects the cell boundary to the
double membraned organelles. This system is used as a pathways which transports proteins in and out
of the cell. The different membrane bound organelles create their own special environments in order to
successfully carry out several complex/isolated chemical reactions without any interferences.
MAJOR PARTS OF THE ENDOMEMBRANE:
The major parts of the endomembrane system are following:
1) Nuclear Envelope
2) Endoplasmic Reticulum
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3)  Golgi Apparatus
4) Lysosomes
5) Vacuoles
6) Plasma Membrane
7) Vesicles
1) Nuclear Envelope:
‘’ Nuclear membrane is a double-layered membrane that separates the contents of the
nucleus from the rest of the cell.”
 Nuclear envelope is also called nuclear membrane.
Structure:
The nuclear envelope is a double membrane of the nucleus that encloses the genetic material. It
separates the contents of the nucleus from the cytoplasm. The nuclear envelope is made of two lipid
bilayers, an inner membrane and an outer membrane. The outer membrane is continuous with the
rough endoplasmic reticulum. The inner surface of the nuclear envelope has a protein lining called the
nuclear lamina, which binds to chromatin and other contents of the nucleus. Many tiny holes called
nuclear pores are found in the nuclear envelope, which connected the inner and outer membranes.
These nuclear pores help to regulate the exchange of materials (such as RNA and proteins) between the
nucleus and the cytoplasm.
Function:
The function of nuclear envelope are following:
 The nuclear membrane is vital in separating the nuclear material from the cellular material.
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  With the help of lamina inside the nucleus, the double membrane helps keep the nucleus from
collapsing and interfering with the functions of the nucleus.
 The nuclear membrane keeps your DNA inside the nucleus to protect it from surrounding the
substances in the cytoplasm.
 The nuclear envelope acting as barriers that prevent the free passage of molecules between the
nucleus and the cytoplasm, maintain the nucleus as a distinct biochemical compartment.
 Additionally, the nuclear envelope can regulate what materials enter or exist the nucleus.
Anything that needs to pass between the nucleoplasm and the cytoplasm can only do so through
holes in the membrane called Nuclear Pores.
2) ENDOPLASMIC RETICULUM:
‘’Endoplasmic reticulum is a network of tubular and microsomal vesicular structures
which are interconnected with one another’’.
Structure:
 It is covered by a limiting membrane which is formed by proteins and bilaryered lipids.
 The lumen of endoplasmic reticulum contains a fluid medium called endoplasmic matrix.
 The diameter of the lumen is about 400 to 700Å.
 The endoplasmic reticulum forms the link between nucleus and cell membrane by connecting
the cell membrane with the nuclear membrane.
 Endoplasmic reticulum is of two types, namely rough endoplasmic reticulum and smooth
endoplasmic reticulum. Both the types are interconnected and continuous with one another.
a) Rough Endoplasmic Reticulum:
It is the endoplasmic reticulum with rough, bumpy or bead-like appearance. Rough
appearance is due to the attachment of granular ribosomes to its outer surface. Hence, it is also called
the granular endoplasmic reticulum. Rough endoplasmic reticulum is vesicular or tubular in structure.
Functions of Rough Endoplasmic Reticulum:
The function of rough endoplasmic reticulum are following:
1. Synthesis of proteins:
Rough endoplasmic reticulum is concerned with the synthesis of proteins in the cell. It
is involved with the synthesis of mainly those proteins which are secreted from the cells such as insulin
from βcells of islets of Langerhans in pancreas and antibodies from B lymphocytes. Ribosomes arrange
 


	6. Page | 6
the  amino acids into small units of proteins and transport them into the rough endoplasmic reticulum.
Here, the carbohydrates are added to the protein units forming the glycosylated proteins or
glycoproteins, which are arranged in the form of reticular vesicles. These vesicles are transported mainly
to Golgi apparatus for further modification and processing. Few vesicles are transported to other
cytoplasmic organelles.
2. Degradation of worn-out organelles:
Rough endoplasmic reticulum also plays an important role in the degradation of worn-
out cytoplasmic organelles like mitochondria. It wraps itself around the worn-out organelles and forms
a vacuole which is often called the autophagosome. Autophagosome is digested by lysosomal enzymes.
b) Smooth Endoplasmic Reticulum:
It is the endoplasmic reticulum with smooth appearance. It is also called agranular
reticulum. It is formed by many interconnected tubules. So, it is also called tubular endoplasmic
reticulum.
Functions of Smooth Endoplasmic Reticulum:
The function of smooth endoplasmic reticulum are following:
1. Synthesis of non-protein substance:
Smooth endoplasmic reticulum is responsible for synthesis of non -protein
substances such as cholesterol and steroid. This type of endoplasmic reticulum is abundant in cells that
are involved in the synthesis of lipids, phospholipids, lipoprotein substances, steroid hormones, sebum,
etc. In most of the other cells, smooth endoplasmic reticulum is less extensive than the rough
endoplasmic reticulum.
2. Role in cellular metabolism:
Outer surface of smooth endoplasmic reticulum contains many enzymes which
are involved in various metabolic processes of the cell.
3. Storage and metabolism of calcium:
Smooth endoplasmic reticulum is the major site of storage and metabolism of
calcium. In skeletal muscle fibers, it releases calcium which is necessary to trigger the muscle contraction.
4. Catabolism and detoxification:
Smooth endoplasmic reticulum is also concerned with catabolism and
detoxification of toxic substances like some drugs and carcinogens (cancer-producing substances) in the
liver.
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DIAGRAM  OF ENDOPLASMIC RETICULUM:
3) GOLGI APPARATUS:
‘’A complex of vesicles and folded membranes within the cytoplasm of most
eukaryotic cells, involved in secretion and intracellular transport are called Golgi
apparatus’’.
 It is also known as Golgi body or Golgi complex.
Structure:
 Golgi apparatus or Golgi body or Golgi complex is a membrane-bound organelle, involved in the
processing of proteins.
 It is present in all the cells except red blood cells.
 It is named after the discoverer Camillo Golgi.
 Usually, each cell has one Golgi apparatus. Some of the cells may have more than one Golgi apparatus.
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  Each Golgi apparatus consists of 5 to 8 flattened membranous sacs called the cisternae.
 Golgi apparatus is situated near the nucleus.
 It has two ends or faces, namely cis face and trans face.
 Cis mean receiving end.
 Trans mean shipping end.
 The cis face is positioned near the endoplasmic reticulum. Reticular vesicles from endoplasmic reticulum
enter the Golgi apparatus through cis face.
 The trans face is situated near the cell membrane. The processed substances make their exit from Golgi
apparatus through trans face.
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Functions  of Golgi apparatus:
Major functions of Golgi apparatus are processing, packing, labeling and delivery of
proteins and other molecules like lipids to different parts of the cell.
1. Processing of materials
Vesicles containing glycoproteins and lipids are transported into Golgi apparatus.
Here, the glycoproteins and lipids are modified and processed.
2. Packaging of materials:
All the processed materials are packed in the form of secretory granules, secretory
vesicles and lysosomes, which are transported either out of the cell or to another part of the cell. Because
of this, Golgi apparatus is called the ‘post office of the cell’.
3. Labeling and delivery of materials:
Finally, the Golgi apparatus sorts out the processed and packed materials and labels
them (such as phosphate group), depending upon the chemical content for delivery (distribution) to their
proper destinations. Hence, the Golgi apparatus is called ‘shipping department of the cell’.
4) LYSOSOMES:
‘’A lysosome is a membrane-bound cell organelle that contains digestive enzymes’’.
Structure:
Lysosomes are the membrane-bound vesicular organelles found throughout the cytoplasm.
The lysosomes are formed by Golgi apparatus. The enzymes synthesized in rough endoplasmic reticulum
are processed and packed in the form of small vesicles in the Golgi apparatus. Then, these vesicles are
pinched off from Golgi apparatus and become the lysosomes. Among the organelles of the cytoplasm,
the lysosomes have the thickest covering membrane. The membrane is formed by a bilayered lipid
material. It has many small granules which contain hydrolytic enzymes.
Types of Lysosomes:
Lysosomes are of two types:
1. Primary lysosome, which is pinched off from Golgi apparatus. It is inactive in spite of having hydrolytic
enzymes.
2. Secondary lysosome, which is the active lysosome. It is formed by the fusion of a primary lysosome
with phagosome or endosome.
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Functions  of Lysosomes:
Lysosomes are often called ‘garbage system’ of the cell because of their degradation activity.
About 50 different hydrolytic enzymes, known as acid hydroxylases are present in the lysosomes,
through which lysosomes execute their functions.
Important lysosomal enzymes:
The name of important lysosomal enzymes are following:
1. Proteases, which hydrolyze the proteins into amino acids.
2. Lipases, which hydrolyze the lipids into fatty acids and glycerides.
3. Amylases, which hydrolyze the polysaccharides into glucose.
4. Nucleases, which hydrolyze the nucleic acids into mononucleotides.
Mechanism of lysosomal function:
Lysosomal functions involve two mechanisms:
1. Heterophagy: Digestion of extracellular materials engulfed by the cell via endocytosis
2. Autophagy: Digestion of intracellular materials such as worn-out cytoplasmic organelles.
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Specific  functions of lysosomes:
The specific functions of lysosomes are following:
1. Degradation of macromolecules:
Macromolecules are engulfed by the cell by means of endocytosis (phagocytosis,
pinocytosis or receptor mediated endocytosis).The macromolecules such as bacteria, engulfed by the
cell via phagocytosis are called phagosomes or vacuoles. The other macromolecules taken inside via
pinocytosis or receptor-mediated endocytosis are called endosomes. The primary lysosome fuses with
the phagosome or endosome to form the secondary lysosome. The pH in the secondary lysosome
becomes acidic and the lysosomal enzymes are activated. The bacteria and the other macromolecules
are digested and degraded by these enzymes. The secondary lysosome containing these degraded waste
products moves through cytoplasm and fuses with cell membrane. Now the waste products are
eliminated by exocytosis.
2. Degradation of worn-out organelles:
The rough endoplasmic reticulum wraps itself around the worn-out organelles like
mitochondria and form the vacuoles called autophagosomes. One primary lysosome fuses with one
autophagosome to form the secondary lysosome. The enzymes in the secondary lysosome are activated.
Now, these enzymes digest the contents of autophagosome.
3. Removal of excess secretory products in the cells:
Lysosomes in the cells of the secretory glands remove the excess secretory
products by degrading the secretory granules.
4. Secretory function – secretory lysosomes:
Recently, lysosomes having secretory function called secretory lysosomes are
found in some of the cells, particularly in the cells of immune system. The conventional lysosomes are
modified into secretory lysosomes by combining with secretory granules (which contain the particular
secretory product of the cell).
Examples of secretory lysosomes:
i. Lysosomes in the cytotoxic T lymphocytes and natural killer (NK) cells secrete perforin and
granzymes, which destroy both viral-infected cells and tumor cells. Perforin is a pore-forming
protein that initiates cell death. Granzymes belong to the family of serine proteases (enzymes
that dislodge the peptide bonds of the proteins) and cause the cell death by apoptosis.
ii. Secretory lysosomes of melanocytes secrete melanin.
iii. Secretory lysosomes of mast cells secrete serotonin, which is a vasoconstrictor substance and
inflammatory mediator.
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5)  Vacuoles:
“Vacuoles are membrane-bound cell organelles present in the cytoplasm and filled
with a watery fluid containing various substances.”
 The term “vacuole” means “empty space”.
 The vacuoles in plant cells are larger than those in the animal cells. The plant vacuoles occupy
more than 80% of the volume of the cell.
 In animal cells, vacuoles are generally small and help sequester waste products.
 In plant cells, vacuoles help maintain water balance.
Structure of Vacuole:
 A vacuole is a membrane bound structure found in the cytoplasmic matrix of a cell.
 Each vacuole is separated from a cytoplasm by a single unit membrane called tonoplast or
vacuolar membrane.
 The tonoplast encloses the liquid substance which includes carbohydrates (sugars), amides,
amino acids, proteins, organic acids, anthocyanin pigments, waste products of mineral salts like
chlorides and phosphates etc.
 Vacuoles are structurally and functionally related to lysosomes in animal cells and may contain a
wide range of hydrolytic enzymes.
 They generally have no basic shape or size; its structure varies according to the requirements of
the cell.
 In immature and actively dividing plant cells the vacuoles are quite small. These vacuoles arise
initially in young dividing cells, probably by the progressive fusion of vesicles derived from the
Golgi apparatus.
 The pH of plant vacuoles may be as high as 9 to 10 due to large quantities of alkaline substances
or as low as 3 due to the accumulation of quantities of acids (e.g., citric, oxalic and tartaric acids).
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Types  of vacuoles:
The types of vacuoles are following:
a) Sap Vacuoles:
 It has a number of transport systems for the passage of different substances. A number of
small sap vacuoles occur in animal cells and young plant cells. In mature plant cells, the small
vacuoles fuse to form a single large central vacuole which occupies up to 90% of the volume
of the cell.
 The large central vacuole spreads the cytoplasm in the form of a thin peripheral layer.
 This is a device to facilitate rapid exchange between the cytoplasm and the surrounding
environment. The fluid present in the sap vacuoles is often called a sap or vacuolar sap.
b) Contractile Vacuoles:
 They occur in some protistan and algal cells found mostly in freshwater.
 A contractile vacuole has a highly extensible and collapsible membrane. It is also connected
to a few feeding canals (e.g., Paramecium). The feeding canals obtain water with or without
waste products from the surrounding cytoplasm. They pour the same into the contractile
vacuole.
 The vacuole swells up. The process is called diastole. The swollen contractile vacuole comes
in contact with the plasma membrane and collapses. Collapsing is called systole. This throws
the vacuolar contents to the outside.
 Contractile vacuoles take part in osmoregulation and excretion.
c) Food Vacuoles:
 They occur in the cells of protozoan protists, several lower animals and phagocytes of higher
animals.
 A food vacuole is formed by the fusion of a phagosome and a lysosome. The food vacuole
contains digestive enzymes with the help of which nutrients are digested. The digested
materials pass out into the surrounding cytoplasm.
d) Air Vacuoles (Pseudo-vacuoles, Gas vacuoles):
 They have been reported only in prokaryotes.
 An air vacuole is not a single entity, neither it is surrounded by a common membrane. It
consists of a number of smaller sub-microscopic vesicles. Each vesicle is surrounded by a
protein membrane and encloses metabolic gases.
 Air vacuoles not only store gases but provide buoyancy, mechanical strength and protection
from harmful radiations.
 


	15. Page | 15
Functions  of Vacuole:
The important functions of vacuole include:
 Storage:
A vacuole stores salts, minerals, pigments and proteins within the cell. The solution
that fills a vacuole is known as the cell sap. The vacuole is also filled with protons from the cytosol that
helps in maintaining an acidic environment within the cell. A large number of lipids are also stored within
the vacuoles.
 Turgor Pressure:
The vacuoles are completely filled with water and exert force on the cell wall. This is
known as turgor pressure. It provides shape to the cell and helps it to withstand extreme conditions.
 Endocytosis and Exocytosis:
The substances are taken in by a vacuole through endocytosis and excreted through
exocytosis. These substances are stored in the cells, separated from the cytosol. Lysosomes are vesicles
that intake food and digest it. This is endocytosis and it varies in different cells.
5) Plasma Membrane:
‘’The plasma membrane is a biological membrane that surrounds every living cells to
separate the internal components from the outside’’.
 Plasma membrane is a protective sheath, enveloping the cell body. It is also known as cell
membrane or plasma-lemma.
 This membrane separates the fluid outside the cell called extracellular fluid (ECF) and the fluid
inside the cell called intracellular fluid (ICF).
 The cell membrane is a semipermeable membrane. So, there is free exchange of certain
substances between ECF and ICF.
 Thickness of the cell membrane varies from 75 to 111Å.
COMPOSITION OF CELL MEMBRANE:
Cell membrane is composed of three types of substances:
1. Proteins (55%)
2. Lipids (40%)
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3.  Carbohydrates (5%)
Structure of plasma membrane:
The structural models are following:
1. Danielli-Davson model:
‘DanielliDavson model’ was the first proposed basic model of membrane structure. It was proposed by
James F Danielli and Hugh Davson in 1935. And it was accepted by scientists for many years. This model
was basically a ‘sandwich of lipids’ covered by proteins on both sides. According to this model plasma
membrane is:
‘’a phospholipid bilayer is sandwiched between two layers of protein’’.
2. Unit membrane model:
In 1957, JD Robertson replaced ‘DanielliDavson model’ by ‘Unit membrane model’ on the basis of
electron microscopic studies.
3. Fluid mosaic model:
Later in 1972, SJ Singer and GL Nicholson proposed ‘The fluid mosaic model’. According to them, the
membrane is a fluid with mosaic of proteins (mosaic means pattern formed by arrangement of different
colored pieces of stone, tile, glass or other such materials). This model is accepted by the scientists till
now. In this model, the proteins are found to float in the lipid layer instead of forming the layers of the
sandwich-type model.
Lipid Layers of the Cell Membrane:
The central lipid layer is a bilayered structure. This is formed by a thin film of lipids.
The characteristic feature of lipid layer is that, it is fluid in nature and not a solid structure. So, the
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portions  of the membrane move from one point to another point along the surface of the cell. The
materials dissolved in lipid layer also move to all areas of the cell membrane. Major lipids are:
1. Phospholipids
2. Cholesterol.
1. Phospholipids:
Phospholipids are the lipid substances containing phosphorus and fatty acids.
Aminophospholipids, sphingo -myelins, phosphatidylcholine, phosphatidyletholamine,
phosphatidylglycerol, phosphatidyl serine and phospha tidylinositol are the phospholipids present in
lipid layer of cell membrane. Phospholipid molecules are arranged in two layers. Each phospholipid
molecule resembles the headed pin in shape. The outer part of the phospholipid molecule is called the
head portion and the inner portion is called the tail portion. Head portion is the polar end and it is
soluble in water and has strong affinity for water (hydrophilic). Tail portion is the non-polar end. It is
insoluble in water and repelled by water (hydrophobic).Two layers of phospholipids are arranged in such
a way that the hydrophobic tail portions meet in the center of the membrane. Hydrophilic head portions
of outer layer face the ECF and those of the inner layer face ICF (cytoplasm).
2. Cholesterol:
Cholesterol molecules are arranged in between the phospholipid molecules. Phospholipids
are soft and oily structures and cholesterol helps to ‘pack’ the phospholipids in the membrane. So,
cholesterol is responsible for the structural integrity of lipid layer of the cell membrane.
Fig: Lipids of cell membrane
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Functions  of Lipid Layer in Cell Membrane:
The function of lipids layer in cell membrane are following:
 Lipid layer of the cell membrane is a semipermeable membrane and allows only the fat-soluble
substances to pass through it.
 Thus, the fat-soluble substances like oxygen, carbon dioxide and alcohol can pass through this
lipid layer.
 The water-soluble substances such as glucose, urea and electrolytes cannot pass through this
layer.
Protein Layers of the Cell Membrane:
Protein layers of the cell membrane are electron-dense layers. These layers
cover the two surfaces of the central lipid layer. Protein layers give protection to the central lipid layer.
The protein substances present in these layers are mostly glycoproteins. Protein molecules are classified
into two categories:
1. Integral proteins or transmembrane proteins.
2. Peripheral proteins or peripheral membrane proteins.
1. Integral proteins:
Integral or transmembrane proteins are the proteins that pass through entire thickness of cell
membrane from one side to the other side. These proteins are tightly bound with the cell membrane. It
is also called intrinsic protein. Examples of integral protein:
i. Cell adhesion proteins
ii. Cell junction proteins
iii. Some carrier (transport) proteins
iv. Channel proteins
v. Some hormone receptors
vi. Antigens
vii. Some enzymes.
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2.  Peripheral proteins:
Peripheral proteins or peripheral membrane proteins are the proteins which are partially
embedded in the outer and inner surfaces of the cell membrane and do not penetrate the cell
membrane. Peripheral proteins are loosely bound with integral proteins or lipid layer of cell membrane.
So, these protein molecules dissociate readily from the cell membrane. It is also called extrinsic protein.
Examples of peripheral proteins:
i. Proteins of cytoskeleton
ii. Some carrier (transport) proteins
iii. Some enzymes.
Fig: Proteins of plasma membrane
Functions of Proteins in Cell Membrane:
The function of proteins in cell membrane are following:
1. Integral proteins provide the structural integrity of the cell membrane.
2. Channel proteins help in the diffusion of water soluble substances like glucose and electrolytes.
3. Carrier or transport proteins help in the transport of substances across the cell membrane by
means of active or passive transport.
4. Pump: Some carrier proteins act as pumps, by which ions are transported actively across the cell
membrane.
5. Receptor proteins serve as the receptor sites for hormones and neurotransmitters.
6. Enzymes: Some of the protein molecules form the enzymes and control chemical (metabolic)
reactions within the cell membrane.
7. Antigens: Some proteins act as antigens and induce the process of antibody formation.
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8.  Cell adhesion molecules or the integral proteins are responsible for attachment of cells to their
neighbors or to basal lamina.
Carbohydrates of the Cell Membrane:
Some of the carbohydrate molecules present in cell membrane are attached to proteins
and form glycoproteins (proteoglycans). Some carbohydrate molecules are attached to lipids and form
glycolipids. Carbohydrate molecules form a thin and loose covering over the entire surface of the cell
membrane called glycocalyx.
Functions of Carbohydrates in Cell Membrane:
The function of carbohydrates in cell membrane are following:
1. Carbohydrate molecules are negatively charged and do not permit the negatively charged
substances to move in and out of the cell
2. Glycocalyx from the neighboring cells helps in the tight fixation of cells with one another.
3. Some carbohydrate molecules function as the receptors for some hormones.
DIAGRAM OF PLASMA MEMBRANE:
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FUNCTIONS  OF CELL MEMBRANE:
The function of plasma membrane are following:
1) Protective function:
Cell membrane protects the cytoplasm and the organelles present in the cytoplasm.
2) Selective permeability:
Cell membrane acts as a semipermeable membrane, which allows only some substances to
pass through it and acts as a barrier for other substances.
3) Absorptive function:
Nutrients are absorbed into the cell through the cell membrane.
4) Excretory function:
Metabolites and other waste products from the cell are excreted out through the cell
membrane.
5) Exchange of gases:
Oxygen enters the cell from the blood and carbon dioxide leaves the cell and enters the
blood through the cell membrane.
6) Maintenance of shape and size of the cell:
Cell membrane is responsible for the maintenance of shape and size of the cell.
7) VESICLES:
‘’A vesicle is a small structure within a cell, consisting of fluid enclosed by a
lipid bilayer’’.
 Vesicles are tiny sacs that transport material within or outside the cell.
Structure of vesicles:
A vesicle is a self-contained structure consisting of fluid or gas surrounded and enclosed by an
outer membrane called the lipid bilayer. This is made up of hydrophilic heads and hydrophobic tails that
cluster together. The membrane enclosing the vesicle is also a lamellar phase, similar to that of the
plasma membrane. The space inside the vesicle can be chemically different from the cytosol. It is within
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the  vesicles that the cell can perform various metabolic activities, as well as transport and store
molecules.
Types of Vesicles:
There are following some types of vesicles:
1. Secretory vesicles:
Secretory vesicles contain materials that are to be excreted from the cell, such as wastes or
hormones. Secretory vesicles include synaptic vesicles and vesicles in endocrine tissues.
2. Transport vesicles:
Transport vesicles move molecules within the cells. All cells make proteins and require them
to function. Proteins are made in ribosomes. When the proteins are made, they are packaged into
transport vesicles and moved to the Golgi apparatus where they can be modified and sorted before being
sent to the final destination of the cell.
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3.  Vacuoles:
Vacuoles are vesicles that contain mostly water. Plant cells have a large central vacuole in
the center of the cell that is used for osmotic control and nutrient storage. Contractile vacuoles are found
in certain protists, especially those in Phylum Ciliophora. These vacuoles take water from the cytoplasm
and excrete it from the cell to avoid bursting due to osmotic pressure.
4. Lysosomes:
Lysosomes are cellular vesicles that contain digestive enzymes. Lysosomes are used by cells
to break down food particles and to get rid of unneeded cellular materials.
5. Peroxisomes:
Peroxisomes are vesicles that use oxygen to break down toxic substances in the cell.
Unlike lysosomes, which are formed by the Golgi apparatus, peroxisomes self-replicate by growing
bigger and then dividing. They are common in liver and kidney cells that break down harmful substances.
Peroxisomes are named for the hydrogen peroxide (H2O2) that is produced when they break down
organic compounds. Hydrogen peroxide is toxic, and in turn, is broken down into water (H2O) and oxygen
(O2) molecules.
Functions of Vesicles:
The function of vesicles are following:
 Vesicles store and transport materials with the cell. Some of these materials are transported to
other organelles; other materials are secreted from the cell. Most vesicles are involved in
transporting some sort of molecules, such as a hormone or neurotransmitter.
 Transport vesicles play a central role in the traffic of molecules between different membrane-
enclosed compartments of the secretory pathway.
 Since vesicles are composed of a lipid bilayer, they can have a completely self-contained
environment that is different from the inside of the cell. Thus, vesicles also function in
metabolism and enzyme storage.
 It is involved in buoyancy control and temporary storage of food and enzymes.
 They can also act as chemical reaction chambers.
 The vacuoles are responsible for isolating materials from the cell, which may be harmful to it and
also, contain waste products within themselves. As an autophagic vesicle, the function of this cell
organelle is to ingest and destruct any invading bacteria. It is also responsible for maintaining the
turgor pressure and the pH value of the cell.
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  Lysosomes are specialized organelles that contain digestive enzymes that are used to break down
substances in the cell into smaller molecules.
FUNCTION OF ENDOMEMBRANE SYSTEM:
The endomembrane system (endo = “within”) is a group of membranes and organelles in eukaryotic cells
that works together to modify, package, and transport lipids and proteins. It includes the nuclear
envelope, lysosomes, vesicles, endoplasmic reticulum and Golgi apparatus which we’ve already
mentioned. Although not technically within the cell, the plasma membrane is included in the
endomembrane system because, as you will see, it interacts with the other endomembranous
organelles. The endomembrane system does not include the membranes of either mitochondria or
chloroplasts. How they work together are explain following:
1) RER synthesizes proteins and packages them into vesicles.
2) At the same time, SER synthesizes lipids and various other functions.
3) Now, the transport vesicles takes proteins from RER to Golgi apparatus. On the other hand,
another transport vesicle takes lipids from SER to Golgi apparatus.
4) Golgi apparatus modifies lipids and proteins from the ER, sorts and packages them in vesicles.
These vesicles are secretory vesicles.
5) Secretory vesicles fuse with plasma membrane, dumping contents outside the cell for delivery
elsewhere in the organisms.
6) Lysosomes is available for fusion with another vesicle for digestion. Lysosomes contain digestive
enzymes that break down worn-out cell parts or substances entering the cell at the plasma
membrane.
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