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CELL: THE FUNDAMENTAL UNIT OF LIFE

= The story of life is the story of cells. The bodies of living organisms are made up of
microscopic units called cells. They are the smallest part of the living organism that can
lead an independent existence.

= Cell is the basic structural and functional unit of living organisms. There is no known
form of life that does not depend on the cell.

= Robert Hooke in 1665 observed in a thin slice of cork many compartment like structures
with a primitive and self designed microscope. He named these structures as cells. Cell is
a Latin word for “a little room”.

UNICELLULAR AND MULTI-CELLULAR ORGAN

= Most of the organisms that we see around consis . ganisms
are known as Multi-cellular Organisms. As a hu 50 million
cells.

= The body of a multi-cellular organism con i shapes and sizes which
perform different functions. However, a m i egins its life as a single
cell. This cell by repeated cell divis ti-cellular organism.

= |nvention of microscope led to the d microscopic organisms. These
are generally made up as Unicellular Organism. Such as
Bacteria, Amoeba, P,
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DIVISION OF LABOUR

= Different part of a multi-cellular body performs different functions and all these
functions are vital to maintain any life form. This is called ‘Division of labour’.
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Similarly division of labour is also present within a single cell. Each cell has different cell
organelles which perform specific functions.

A cell able is able to live and perform all its functions because of these organelles. These
organelles together constitute the basic unit called the cell.

STRUCTURAL ORGANIZATION OF CELL

PLASMA MEMBRANE

Cells vary in shape, size and function. However a generalized pattern of cell is there, for,
all the cells have three major functional regions, Plasma membrane, Cytoplasm and
Nucleus.

Nucleus control all the activities inside the cells where as Plasfi@ membrane play major
role in interaction of the cell with it environment.

All animal or plant cells are bounded by a livin i i ively permeable
membrane called Plasma membrane.

It separates the cell contents from t
substances which can pass in or out of the ively permeable.

It is made up of organic molec s. Structure of plasma
membrane can only be observed t

It binds the semi fluid cyto i f the céll.
lasm and the external environment of the

nd out of the cell.
efables the cell to engulf in particles of food and
vironment. (such process is known as endocytosis.

Substancesilike CO, or O, can move across the plasma membrane by diffusion.

Osmosis: The movement of water from a region of its higher concentration to a region
where its concentration is low, through a selectively permeable membrane is called
osmosis.

In fact, osmosis is a special case of diffusion through a selectively permeable membrane.

Animal cell or plant cell placed in solution of sugar or salt will behave in one of the
following ways depending upon the concentration of the surrounding solution.

If the solution surrounding the cell has a higher water concentration as compared to cell
contents i.e. outside solution is very dilute, the cell will gain water by osmosis and such a
dilute solution is called hypotonic solution. And cell will swell up due to endo-osmosis.
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Hypotonic solution Isotonic solution Hypertonic solution
Animal cell
Normal Shriveled
Plant cell
Turgid (normal) Flaccid Plasmolyzed

FIGURE: EXOSMOSISTAND ENDOSMOSIS IN C v

o If the solution surrounding the cel ration as that of the cell
contents (isotonic solution), there Wi nt of water across the plasma
ections, but the amount going

content i.e. the ou

the cell seS"the cell membrane in both directions, but this

than enters it. This process is called exosmosis.

to plasma membrane has a rigid, non-living and freely permeable
lies outside the plasma membrane. It is made up mainly of cellulose.
= Cell wall per s the following functions:

It provides mechanical strength and determines the shape of the plant cell.

It prevents bursting of the cell due to hypotonic external media.

= When a plant cell is placed in strong hypertonic solution, it loses water through osmosis
and content of the cell (protoplast) shrink away from the cell wall. This phenomenon is
known as Plasmolysis.

=  Phenomenon of osmosis occurs only in the living cells. The dead cells cannot perform
0osmosis.
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NUCLEUS

(i)

(ii)
(iii)
(iv)

Nucleus may be located at different positions in the cytoplasm but generally it is centric
in position and spherical or oval in shape. It consists of four parts-

Nuclear membrane or Nuclear envelop

Nucleoplasm or Nuclear sap

Chromatin material

Nucleolus

Nuclear membrane: It bounds the nucleus on the outside so i arates the nucleus

from the cytoplasm. Nuclear membrane is made up of two mbranes. It has large
number of pores. The nuclear pores allow exchange of

and cytoplasm.

It directs a@el controls all the cellular metabolic activities by directing chemical activities
of the cell.
Along with the environment, it determines the cell differentiation and from it will exhibit
at maturity.

It is responsible for the transmission of hereditary traits from the parent to the offspring.
In some organisms like bacteria, the nuclear region of the cell is poorly defined due to

absence of a nuclear membrane. Such an undefined nuclear region containing only
nucleic acid is called a nucleoid. Such organisms, whose cell lacks a nuclear membrane,
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are called prokaryotes. Organisms with cells having a nuclear membrane are called
eukaryotes.

\'4

plasma membrane and

CYTOPLASM

= Homogeneous, colloidal ground su

nuclear membrane is called cytopl3

= |t contains certain non-living inclusio elles suspended in it.
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CELL ORGANELLES

= More evolved cells or cells of multicellular organisms need a lot of metabolic activities to
support their complicated structures and functions. These calls use membrane bound
cell organelles to keep the different types of activities going on in them separate from
each other.

= So, the cell organelles are living, sub cellular, membrane bound structures.

= The importance of membrane can be illustrated with the example of viruses. Viruses do
not have any membrane and hence do not show characteristic of life until they enter

any living cell.
= The various cell organelles are:
(i) Endoplasmic Reticulum (iv) Mito
(ii) Golgi Apparatus (v) cells

(iii) Lysosomes (vi) Va
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ENDOPLASMIC RETICULUM

= Endoplasmic Reticulum is a complicated system of interconnected membrane bound
tubes and sheets found in cytoplasm.

= |t may lie freely in cytoplasm or connected with nuclear envelope and plasma
membrane.

= The membrane of ER is similar in structure to the plasma membrane.
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= There are two types of ER- Rough Endoplasmic Reticulum (RER) & Smooth Endoplasmic
Reticulum (SER).

= SER: It has smooth membrane which does not bear ribosomes.

= RER: It has rough membranes because a number of ribosomes are attached to its outer
surface.

=  Functions of Endoplasmic Reticulum:
ER provides supporting skeleton framework and shape to cells.

It acts as a cell circulatory system for quick intracellular tr rt. It also helps in

intercellular transport of substances.
ER provides increased surface area for the biochemical a
SER helps in the synthesis of lipids.
RER is concerned with the synthesis of protej
ribosomes.

o Some proteins and lipids synthesized by E
membranes. This process is termed as WYome*other proteins and
lipids function as enzymes and hormones.

= |tis consistsof as ed, fluid filled, smooth, flattened sac like
structures called ci

the secretion vesicles which separate and proceed towards the plasma membrane. They
fuse with the plasma membrane and throw out their products.
o ltisalsoinvolve in the systhesis of plasma membrane, cell wall, lysosome etc.

LYSOSOME

= Lysosomes are small, spherical or irregular in shape, single membrane bound vesicles
which contain hydrolytic enzyme.
= These enzymes are made by RER.
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MITOCHONDRIA

Lysosomes are found in all animal cells except mammalian RBCs.
Digestive enzyme of lysosome can break down or digest all organic materials. If their
covering membrane breaks, the released digestive enzyme can cause the breakdown of
cellular constituents too. Lysosome is called suicide bag as they can kill the cell
possessing them, during the disturbance in cellular metabolism.

Functions of Lysosomes:
Lysosomes serve as intracellular digestive system hence called digestive bags.
Lysosomes of WBC devour foreign particles, bacteria and other organisms.

By digesting any foreign material as well as worn out, poorly wo, , ageing and useless

Mitochondria are double membrane bound
eukaryotic cells which take part in the productio
Since it is associated with extraction of is called power
house of the cell.

It is absent in mammalian erythro
Outer membrane of mitochondri@ ous. The inner membrane is
thrown up into deep folds inside thé » i ondrion. The folds are called
cristae.

The cristae increase e inner membrane thereby providing more

s of chemical compounds and for mechanical
cy of the cell.

the cell wher€prganic compounds are broken down to release chemical energy which is
further converted into usable energy and stored as ATP molecules. Hence ATP is known
as energy currency of the cell.

They help in the synthesis of phospholipids.

They synthesis amino acids from organic acids.

PLASTIDS

Plastids are double membrane bounded, large cytoplasmic organelles found only in
plant cells.
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(i)

(i)

VACUOLES

o O O O

They are self replicating semiautonomous organelles like mitochondria as they also have
DNA and ribosomes.

Depending upon presence and absence of pigments, the plastids are divided into
following two groups:

Leucoplasts: They are white or colourless plastids found in those cells which do not
receive light e.g. underground parts like roots, tubers, rhizomes etc. In leucoplasts
materials such as starch, oils and proteins granules are stored.

Chromoplasts: The plastids which are coloured due to presence of some pigments are
called chromoplasts.

Plastids containing the pigments chlorophyll are known as chl sts. It is important

for photosynthesis in plants.
Outer membrane of plastid is smooth whereas the inner, bedded in
the matrix called stroma.
Functions of Plastid:

Chloroplasts utilize solar energy and synthe inorganic raw
materials by the process of photosynthesis
Chromoplasts impart characteristic colou

Leucoplasts are concerned with storage o

Vacuoles are non-living,
cell.
In animal cells, th

It stores t@Ric metabolic by-products or end products of plant cells.

In amoeba the€)food vacuole contains food particle captured by pseudopodia.
Specialized vacuoles known as contractile vacuole in some organisms helps in expelling

excess of water and some wastes from the cell as in amoeba.
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