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UNIT I 

OVERVIEW OF CELL 

Cells are the basic, fundamental unit of life.  

Contents 

• Cell Definition 

• What is a Cell? 

• Discovery  

• Characteristics of Cells 

• Cell Structure 

• Types of Cells 

• Cell Theory 

• Functions of A Cell  

Cell Definition 

“A cell is defined as the smallest, basic unit of life that is responsible for all of 

life’s processes.” 

Cells are the structural, functional, and biological units of all living beings. A cell 

can replicate itself independently. Hence, they are known as the building blocks of 

life.  

Each cell contains a fluid called the cytoplasm, which is enclosed by a membrane. 

Also present in the cytoplasm are several biomolecules like proteins, nucleic acids 

and lipids. Moreover, cellular structures called cell organelles are suspended in the 

cytoplasm. 

What is a Cell? 

A cell is the structural and fundamental unit of life. The study of cells from its 

basic structure to the functions of every cell organelle is called Cell Biology. 

Robert Hooke was the first Biologist who discovered cells. 

All organisms are made up of cells. They may be made up of a single cell 

(unicellular), or many cells (multicellular).  Mycoplasmas are the smallest known 

cells. Cells are the building blocks of all living beings. They provide structure to 

the body and convert the nutrients taken from the food into energy. 

Cells are complex, and their components perform various functions in an organism. 

They are of different shapes and sizes, pretty much like bricks of the buildings. 

Our body is made up of cells of different shapes and sizes. 

https://byjus.com/#cell-definition
https://byjus.com/#what-is-a-cell
https://byjus.com/#discovery
https://byjus.com/#characteristics-of-cells
https://byjus.com/#cell-structure
https://byjus.com/#types-of-cells
https://byjus.com/#cell-theory
https://byjus.com/#functions-of-a-cell


2 
 

Cells are the lowest level of organisation in every life form. From organism to 

organism, the count of cells may vary. Humans have the number of cells compared 

to that of bacteria. 

Cells comprise several cell organelles that perform specialised functions to carry 

out life processes. Every organelle has a specific structure. The hereditary material 

of the organisms is also present in the cells. 

 

Discovery of Cells 

Discovery of cells is one of the remarkable advancements in the field of science. It 

helped us know that all the organisms are made up of cells, and these cells help in 

carrying out various life processes. The structure and functions of cells helped us 

to understand life in a better way. 

Who discovered cells? 

Robert Hooke discovered the cell in 1665. Robert Hooke observed a piece of bottle 

cork under a compound microscope and noticed minuscule structures that 

reminded him of small rooms. Consequently, he named these “rooms” as cells. 

However, his compound microscope had limited magnification, and hence, he 

could not see any details in the structure. Because of this limitation, Hooke 

concluded that these were non-living entities. 

Later Anton Van Leeuwenhoek observed cells under another compound 

microscope with higher magnification. This time, he had noted that the cells 

exhibited some form of movement (motility). As a result, Leeuwenhoek concluded 

that these microscopic entities were “alive.” Eventually, after a host of other 

observations, these entities were named as animalcules. 

https://byjus.com/biology/bacteria/


3 
 

In 1883, Robert Brown, a Scottish botanist, provided the very first insights into the 

cell structure. He was able to describe the nucleus present in the cells of orchids. 

Characteristics of Cells 

Following are the various essential characteristics of cells: 

• Cells provide structure and support to the body of an organism. 

• The cell interior is organised into different individual organelles surrounded 

by a separate membrane. 

• The nucleus(major organelle) holds genetic information necessary for 

reproduction and cell growth. 

• Every cell has one nucleus and membrane-bound organelles in the 

cytoplasm. 

• Mitochondria, a double membrane-bound organelle is mainly responsible for 

the energy transactions vital for the survival of the cell. 

• Lysosomes digest unwanted materials in the cell. 

• Endoplasmic reticulum plays a significant role in the internal organisation of 

the cell by synthesising selective molecules and processing, directing and 

sorting them to their appropriate locations. 

Types of Cells 

Cells are similar to factories with different labourers and departments that work 

towards a common objective. Various types of cells perform different functions. 

Based on cellular structure, there are two types of cells: 

• Prokaryotes 

• Eukaryotes 

Prokaryotic Cells 

1. Prokaryotic cells have no nucleus. Instead, some prokaryotes such as 

bacteria have a region within the cell where the genetic material is freely 

suspended. This region is called the nucleoid. 

2. They all are single-celled microorganisms. Examples include archaea, 

bacteria, and cyanobacteria. 

3. The cell size ranges from 0.1 to 0.5 µm in diameter. 

4. The hereditary material can either be DNA or RNA. 
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5. Prokaryotes reproduce by binary fission, a form of sexual reproduction. 

Eukaryotic Cells 

1. Eukaryotic cells are characterised by a true nucleus. 

2. The size of the cells ranges between 10–100 µm in diameter. 

3. This broad category involves plants, fungi, protozoans, and animals. 

4. The plasma membrane is responsible for monitoring the transport of 

nutrients and electrolytes in and out of the cells. It is also responsible for cell 

to cell communication. 

5. They reproduce sexually as well as asexually. 

6. There are some contrasting features between plant and animal cells. For eg., 

the plant cell contains chloroplast, central vacuoles, and other plastids, 

whereas the animal cells do not. 

Cell Structure 

The cell structure comprises individual components with specific functions 

essential to carry out life’s processes. These components include- cell wall, cell 

membrane, cytoplasm, nucleus, and cell organelles. Read on to explore more 

insights on cell structure and function. 

Cell Membrane 

• The cell membrane supports and protects the cell. It controls the movement 

of substances in and out of the cells. It separates the cell from the external 

environment. The cell membrane is present in all the cells. 

• The cell membrane is the outer covering of a cell within which all other 

organelles, such as the cytoplasm and nucleus, are enclosed. It is also 

referred to as the plasma membrane. 

• By structure, it is a porous membrane (with pores) which permit the 

movement of selective substances in and out of the cell.  Besides this, the 

cell membrane also protects the cellular component from damage and 

leakage. 

• It forms the wall-like structure between two cells as well as between the cell 

and its surroundings. 

• Plants are immobile, so their cell structures are well-adapted to protect from 

them from external factors. The cell wall helps to reinforce this function. 

https://byjus.com/biology/plant-cell/
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Cell Wall 

• The cell wall is the most prominent part of the plant’s cell structure. It is 

made up of cellulose, hemicellulose and pectin. 

• The cell wall is present exclusively in plant cells. It protects the plasma 

membrane and other cellular components. The cell wall is also the outermost 

layer of plant cells. 

• It is a rigid and stiff structure surrounding the cell membrane. 

• It provides shape and support to the cells and protects them from mechanical 

shocks and injuries. 

Cytoplasm 

• The cytoplasm is a thick, clear, jelly-like substance present inside the cell 

membrane. 

• Most of the chemical reactions within a cell take place in this cytoplasm. 

• The cell organelles such as endoplasmic reticulum, vacuoles, mitochondria, 

ribosomes, are suspended in this cytoplasm. 

Nucleus 

• The nucleus contains the hereditary material of the cell, the DNA. 

• It sends signals to the cells to grow, mature, divide and die. 

• The nucleus is surrounded by the nuclear envelope that separates the DNA 

from the rest of the cell. 

• The nucleus protects the DNA  and is an integral component of a plant’s cell 

structure. 

Cell Organelles 

Cells are composed of various cell organelles that perform certain specific 

functions to carry out life’s processes. The different cell organelles, along with its 

principal functions, are as follows: 

Cell Organelle and its Functions 

Nucleolus 
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The nucleolus is the site of ribosome synthesis. Also, it is involved in controlling 

cellular activities and cellular reproduction 

Nuclear membrane 

The nuclear membrane protects the nucleus by forming a boundary between the 

nucleus and other cell organelles. 

Chromosomes 

Chromosomes play a crucial role in determining the sex of an individual. Each 

human cells contain 23 pairs of chromosomes 

Endoplasmic reticulum 

The endoplasmic reticulum is involved in the transportation of substances 

throughout the cell. It plays a primary role in the metabolism of carbohydrates, 

synthesis of lipids, steroids, and proteins. 

Golgi Bodies 

Golgi bodies are called the cell’s post office as it is involved in the transportation 

of materials within the cell 

Ribosome 

Ribosomes are the protein synthesisers of the cell 

Mitochondria 

The mitochondrion is called “the powerhouse of the cell.” It is called so because it 

produces ATP – the cell’s energy currency 

Lysosomes 

Lysosomes protect the cell by engulfing the foreign bodies entering the cell and 

helps in cell renewal. Therefore, it is known as the cell’s suicide bags 

Chloroplast 
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Chloroplasts are the primary organelles for photosynthesis. It contains the pigment 

chlorophyll 

Vacuoles 

Vacuoles stores food, water, and other waste materials in the cell 

Cell Theory 

Cell Theory was proposed by the German scientists,  Theodor Schwann, Matthias 

Schleiden, and Rudolf Virchow. The cell theory states that: 

• All living species on Earth are composed of cells. 

• A cell is the basic unit of life. 

• All cells arise from pre-existing cells. 

A modern version of the cell theory was eventually formulated, and it contains 

the following postulates: 

• Energy flows within the cells. 

• Genetic information is passed on from one cell to the other. 

• The chemical composition of all the cells is the same. 

Functions of Cell 

A cell performs these major functions essential for the growth and 

development of an organism. Important functions of cell are as follows: 

1. Provides Support and Structure 

All the organisms are made up of cells. They form the structural basis of all 

the organisms. The cell wall and the cell membrane are the main components that 

function to provide support and structure to the organism. For eg., the skin is made 

up of a large number of cells. Xylem present in the vascular plants is made of cells 

that provide structural support to the plants. 

2. Facilitate Growth Mitosis 

In the process of mitosis, the parent cell divides into the daughter cells. 

Thus, the cells multiply and facilitate the growth in an organism. 
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3. Allows Transport of Substances 

Various nutrients are imported by the cells to carry out various chemical 

processes going on inside the cells. The waste produced by the chemical processes 

is eliminated from the cells by active and passive transport. Small molecules such 

as oxygen, carbon dioxide, and ethanol diffuse across the cell membrane along the 

concentration gradient. This is known as passive transport. The larger molecules 

diffuse across the cell membrane through active transport where the cells require a 

lot of energy to transport the substances. 

4. Energy Production 

Cells require energy to carry out various chemical processes. This energy is 

produced by the cells through a process called photosynthesis in plants and 

respiration in animals. 

5. Aids in Reproduction 

A cell aids in reproduction through the processes called mitosis and meiosis. 

Mitosis is termed as the asexual reproduction where the parent cell divides to form 

daughter cells. Meiosis causes the daughter cells to be genetically different from 

the parent cells. Thus, we can understand why cells are known as the structural and 

functional unit of life. This is because they are responsible for providing structure 

to the organisms and performs several functions necessary for carrying out life’s 

processes. 

 

https://byjus.com/biology/photosynthesis/
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ORIGIN AND EVOLUTION OF CELLS 
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Cell Theory 
Both living and non-living things are composed of molecules made from 

chemical elements such as Carbon, Hydrogen, Oxygen, and Nitrogen. The 

organization of these molecules into cells is one feature that distinguishes living 

things from all other matter. The cell is the smallest unit of matter that can carry 

on all the processes of life. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Every living thing - from the tiniest bacterium to the largest whale  - is made 

of one or more cells. 

2. Before the C17th, no one knew that cells existed, since they are too small to be 

seen with the naked eye. The invention of the microscope enabled Robert 

Hooke, (1665) and Anton van Leuwenhoek (1675) to see and draw the first 

‘cells’, a word coined by Hooke to describe the cells in a thin slice of cork, 

which reminded him of the rooms where monks lived. 

3. The idea that all living things are made of cells was put forward in about 

1840 and in 1855 came ‘Cell Theory’ – i.e. ‘cells only come from other cells’ 

– contradicting the earlier theory of ‘Spontaneous Generation’ 

   

       Cell Theory consists of three principles: 

1. All living things are composed of one or more cells. 

2. Cells are the basic units of structure and function in an organism. 

3. Cells come only from the replication of existing cells. 

 

Seeing Inside Cells 

Starting with Robert Hooke in the 1600s, the microscope opened up an 

amazing new world — the world of life at the level of the cell. As microscopes 

continued to improve, more discoveries were made about the cells of living things. 

However, by the late 1800s, light microscopes had reached their limit. Objects much 

smaller than cells, including the structures inside cells, were too small to be seen with 

even the strongest light microscope. 
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Then, in the 1950s, a new type of microscope was invented. Called the 

electron microscope, it used a beam of electrons instead of light to observe extremely 

small objects. With an electron microscope, scientists could finally see the tiny 

structures inside cells. In fact, they could even see individual molecules and atoms. 

The electron microscope had a huge impact on biology. It allowed scientists to study 

organisms at the level of their molecules and led to the emergence of the field of cell 

biology. With the electron microscope, many more cell discoveries were made. The 

figure below shows how the cell structures called organelles appear when scanned by 

an electron microscope. 

 
 An electron microscope produced this image of the structures inside a cell 

 

Structures Shared by All Cells 

Although cells are diverse, all cells have certain parts in common. These parts 

include a plasma membrane, cytoplasm, ribosomes, and DNA. 

1. The plasma membrane (also called the cell membrane) is a thin coat of 

phospholipids that surrounds a cell. It forms the physical boundary between 

the cell and its environment, so you can think of it as the “skin” of the cell. 

2. Cytoplasm refers to all of the cellular material inside the plasma membrane. 

The Cytoplasm is made up of a watery substance called cytosol and contains 

other cell structures such as ribosomes. 

3. Ribosomes are structures in the cytoplasm where proteins are made. 

4. DNA is a nucleic acid found in cells. It contains the genetic instructions that 

cells need to make proteins. 

5. These parts are common to all cells, from organisms as different as bacteria 

and human beings. How did all known organisms come to have such similar 

cells? The similarities show that all life on Earth has a common evolutionary 

history. 
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Classification of Cells – Prokaryotic and Eukaryotic cells 

PROKARYOTES 

Definition 

“Prokaryotic cells are the cells that do not have a true nucleus or membrane-

bound organelles.” 

Contents 

• Explanation 

• Characteristics 

• Structure 

• Diagram 

• Components 

• Reproduction 

• Examples 

What is a Prokaryotic Cell? 

Prokaryotic cells are single-celled microorganisms known to be the earliest on 

earth. Prokaryotes include Bacteria and Archaea. The photosynthetic prokaryotes 

include cyanobacteria that perform photosynthesis. 

A prokaryotic cell consists of a single membrane and therefore, all the reactions 

occur within the cytoplasm. They can be free-living or can be found within the gut 

of other organisms. 

Characteristics of Prokaryotic Cell 

Prokaryotic cells have different characteristic features. The characteristics of the 

prokaryotic cells are mentioned below. 

1. They lack a nuclear membrane. 

2. Mitochondria, Golgi bodies, chloroplast, and lysosomes are absent. 

3. The genetic material is present on a single chromosome. 

4. The histone proteins, the important constituents of eukaryotic chromosomes, 

are lacking in them. 

https://byjus.com/#explanation
https://byjus.com/#characteristics
https://byjus.com/#structure
https://byjus.com/#diagram
https://byjus.com/#components
https://byjus.com/#reproduction
https://byjus.com/#examples
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5. The cell wall is made up of carbohydrates and amino acids. 

6. The plasma membrane acts as the mitochondrial membrane carrying 

respiratory enzymes. 

7. They divide asexually by binary fission. The sexual mode of reproduction 

involves recombination. 

Prokaryotic Cell Structure 

A prokaryotic cell does not have a nuclear membrane. However, the genetic 

material is present in a region in the cytoplasm known as the nucleoid. They may 

be spherical, rod-shaped, or spiral. A prokaryotic cell structure is as follows: 

1. Capsule– It is an outer protective covering found in the bacterial cells, in 

addition to the cell wall. It helps in moisture retention, protects the cell when 

engulfed, and helps in the attachment of cells to nutrients and surfaces. 

2. Cell Wall– It is the outermost layer of the cell which gives shape to the cell. 

3. Cytoplasm– The cytoplasm is mainly composed of enzymes, salts, cell 

organelles and is a gel-like component. 

4. Cell Membrane– This layer surrounds the cytoplasm and regulates the entry 

and exit of substances in the cells. 

5. Pili– These are hair-like outgrowths that attach to the surface of other 

bacterial cells. 

6. Flagella– These are long structures in the form of a whip, that help in the 

locomotion of a cell. 

7. Ribosomes– These are involved in protein synthesis. 

8. Plasmids– Plasmids are non-chromosomal DNA structures. These are not 

involved in reproduction. 

9. Nucleoid Region– It is the region in the cytoplasm where the genetic 

material is present. 

A prokaryotic cell lacks certain organelles like mitochondria, endoplasmic 

reticulum, and Golgi bodies. 

 

 

https://byjus.com/biology/genetic-material-dna-rna/
https://byjus.com/biology/genetic-material-dna-rna/
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Structure of Prokaryotic Cell  

The prokaryotic cell diagram given below represents a bacterial cell. It depicts the 

absence of a true nucleus and the presence of a flagellum that differentiates it from 

a eukaryotic cell. 

 

Prokaryotic Cell Diagram illustrates the absence of a true nucleus 

Components of Prokaryotic Cells 

The prokaryotic cells have four main components: 

Plasma Membrane- It is an outer protective covering of phospholipid molecules 

which separates the cell from the surrounding environment. 
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Cytoplasm- It is a jelly-like substance present inside the cell. All the cell 

organelles are suspended in it. 

DNA- It is the genetic material of the cell. All the prokaryotes possess a circular 

DNA. It directs what proteins the cell creates. It also regulates the actions of the 

cell. 

Ribosomes- Protein synthesis occurs here. 

Some prokaryotic cells possess cilia and flagella which helps in locomotion. 

Reproduction in Prokaryotes 

A prokaryote reproduces in two ways: 

• Asexually by binary fission 

• Sexually by recombination 

Binary Fission 

1. The DNA of an organism replicates and the new copies attach to the cell 

membrane. 

2. The cell wall starts increasing in size and starts moving inwards. 

3. A cell wall is then formed between each DNA, dividing the cell into two 

daughter cells. 

Recombination 

In this process, genes from one bacteria are transferred to the genome of other 

bacteria. It takes place in three ways-conjugation, transformation, transduction. 

• Conjugation is the process in which genes are transferred between two 

bacteria through a protein tube structure called pilus. 

• Transformation is the mode of sexual reproduction in which the DNA from 

the surroundings is taken by the bacterial cell and incorporated in its DNA. 

• Transduction is the process in which the genetic material is transferred into 

the bacterial cell with the help of viruses. Bacteriophages are the virus that 

initiates the process. 
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Examples of Prokaryotic Cells 

The examples of the prokaryotic cells are mentioned below: 

Bacterial Cells 

These are unicellular organisms found everywhere on earth from soil to the human 

body. 

They have different shapes and structures. 

The cell wall is composed of peptidoglycan that provides structure to the cell wall. 

Bacteria have some unique structures such as pili, flagella and capsule. 

They also possess extrachromosomal DNA known as plasmids. 

They have the ability to form tough, dormant structures known as endospores that 

helps them to survive under unfavourable conditions. The endospores become 

active when the conditions are favourable again. 

Archaeal Cells 

Archaebacteria are unicellular organisms similar to bacteria in shape and size. 

They are found in extreme environments such as hot springs and other places such 

as soil, marshes, and even inside humans. 

They have a cell wall and flagella. The cell wall of archaea does not contain 

peptidoglycan. 

The membranes of the archaea have different lipids with a completely different 

stereochemistry. 

Just like bacteria, archaea have one circular chromosome. They also possess 

plasmids. 

 

 

 

 

 

 

https://byjus.com/biology/lipids/
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EUKARYOTES 

Definition 

“Eukaryotic cells are the cells that contain a membrane bound nucleus and 

organelles.” 

 Contents 

• Explanation 

• Characteristics 

• Structure 

• Diagram 

• Cell Cycle 

• Examples 

What is a Eukaryotic Cell? 

Eukaryotic cells have a nucleus enclosed within the nuclear membrane and form 

large and complex organisms. Protozoa, fungi, plants, and animals all have 

eukaryotic cells. They are classified under the kingdom Eukaryota. 

They can maintain different environments in a single cell that allows them to carry 

out various metabolic reactions. This helps them grow many times larger than the 

prokaryotic cells. 

Characteristics of Eukaryotic Cells 

The features of eukaryotic cells are as follows: 

1. Eukaryotic cells have the nucleus enclosed within the nuclear membrane. 

2. The cell has mitochondria. 

3. Flagella and cilia are the locomotory organs in a eukaryotic cell. 

4. A cell wall is the outermost layer of the eukaryotic cells. 

5. The cells divide by a process called mitosis. 

6. The eukaryotic cells contain a cytoskeletal structure. 

7. The nucleus contains a single, linear DNA, which carries all the genetic 

information. 

https://byjus.com/#explanation
https://byjus.com/#characteristics
https://byjus.com/#structure
https://byjus.com/#diagram
https://byjus.com/#cell-cycle
https://byjus.com/#examples
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Structure of  Eukaryotic Cell 

The eukaryotic cell structure comprises the following: 

Plasma Membrane 

• The plasma membrane separates the cell from the outside environment. 

• It comprises specific embedded proteins, which help in the exchange of 

substances in and out of the cell. 

Cell Wall 

• A cell wall is a rigid structure present outside the plant cell. It is, however, 

absent in animal cells. 

• It provides shape to the cell and helps in cell-to-cell interaction. 

• It is a protective layer that protects the cell from any injury or pathogen 

attacks. 

• It is composed of cellulose, hemicellulose, pectins, proteins, etc. 

Cytoskeleton 

The cytoskeleton is present inside the cytoplasm, which consists of microfilaments, 

microtubules, and fibres to provide perfect shape to the cell, anchor the organelles, 

and stimulate the cell movement. 

Endoplasmic Reticulum 

It is a network of small, tubular structures that divides the cell surface into two 

parts: luminal and extraluminal. 

Endoplasmic Reticulum is of two types: 

• Rough Endoplasmic Reticulum contains ribosomes. 

• Smooth Endoplasmic Reticulum that lacks ribosomes and is therefore 

smooth. 

Nucleus 

• The nucleoplasm enclosed within the nucleus contains DNA and proteins. 

https://byjus.com/biology/endoplasmic-reticulum/
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• The nuclear envelop consists of two layers- the outer membrane and the 

inner membrane. Both the membranes are permeable to ions, molecules, and 

RNA material. 

• Ribosome production also takes place inside the nucleus. 

Golgi Apparatus 

• It is made up of flat disc-shaped structures called cisternae. 

• It is absent in red blood cells of humans and sieve cells of plants. 

• They are arranged parallel and concentrically near the nucleus. 

• It is an important site for the formation of glycoproteins and glycolipids. 

Ribosomes 

These are the main site for protein synthesis and are composed of proteins and 

ribonucleic acids. 

Mitochondria 

• These are also known as “powerhouse of cells” because they produce 

energy. 

• It consists of an outer membrane and an inner membrane. The inner 

membrane is divided into folds called cristae. 

• They help in the regulation of cell metabolism. 

Lysosomes 

They are known as “suicidal bags” because they possess hydrolytic enzymes to 

digest protein, lipids, carbohydrates, and nucleic acids. 

Plastids 

These are double-membraned structures and are found only in plant cells. These 

are of three types: 

• Chloroplast that contains chlorophyll and is involved in photosynthesis. 

• Chromoplast that contains a pigment called carotene that provides the 

plants yellow, red, or orange colours. 

https://byjus.com/biology/plant-cell/
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• Leucoplasts that are colourless and store oil, fats, carbohydrates, or 

proteins. 

Structure of Eukaryotic Cell  

Eukaryotic cell diagram mentioned below depicts different cell organelles present 

in eukaryotic cells. The nucleus, endoplasmic reticulum, cytoplasm, mitochondria, 

ribosomes, lysosomes are clearly mentioned in the diagram. 

 

Eukaryotic Cell Diagram illustrated above shows the presence of a true nucleus. 

Eukaryotic Cell Cycle 

The eukaryotic cells divide during the cell cycle. The cell passes through different 

stages during the cycle. There are various checkpoints between each stage. 
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Quiescence (G0) 

This is known as the resting phase, and the cell does not divide during this stage. 

The cell cycle starts at this stage. The cells of the liver, kidney, neurons, and 

stomach all reach this stage and can remain there for longer periods. Many cells do 

not enter this stage and divide indefinitely throughout their lives. 

Interphase 

In this stage, the cells grow and take in nutrients to prepare them for the division. It 

consists of three 

Checkpoints 

Gap 1 (G1) – Here the cell enlarges. The proteins also increase. 

Synthesis (S) – DNA replication takes place in this phase. 

Gap 2 (G2) – Ther cells enlarge further to undergo mitotic division. 

Mitosis 

Mitosis involves the following stages: 

• Prophase 

• Prometaphase 

• Metaphase 

• Anaphase 

• Telophase 

• Cytokinesis 

On division, each daughter cell is an exact replica of the original cell. 

Examples of Eukaryotic Cells 

Eukaryotic cells are exclusively found in plants, animals, fungi, protozoa, and 

other complex organisms. The examples of eukaryotic cells are mentioned below: 
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Plant Cells 

The cell wall is made up of cellulose, which provides support to the plant. It has a 

large vacuole which maintains the turgor pressure. The plant cell contains 

chloroplast, which aids in the process of photosynthesis. 

Fungal Cells 

The cell wall is made of chitin. Some fungi have holes known as septa which allow 

the organelles and cytoplasm to pass through them. 

Animal Cells 

These do not have cell walls. Instead, they have a cell membrane. That is why 

animals have varied shapes. They have the ability to perform phagocytosis and 

pinocytosis. 

Protozoa 

Protozoans are unicellular organisms. Some protozoa have cilia for locomotion. A 

thin layer called pellicle provides supports to the cell. 
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Comparison of prokaryotic and eukaryotic cells (or)  

Difference between Prokaryotic and Eukaryotic Cells 

Though these two classes of cells are quite different, they do possess some common 

characteristics. For instance, both possess cell membrane and ribosomes, but the similarities end 

there. The complete list of differences between prokaryotic and eukaryotic cells are summarized 

as follows: 

 
Prokaryotes Eukaryotes 

Type of Cell  Always unicellular Unicellular and multi-cellular 

Cell size Ranges in size from 0.2 μm – 

2.0 μm in diameter 

Size ranges from 10 μm – 100 μm 

in diameter 

Cell wall Usually present; chemically 

complex in nature 

When present, chemically simple 

in nature 

Nucleus Absent Present 

Ribosomes Present. Smaller in size and 

spherical in shape 

Present. Comparatively larger in 

size and linear in shape 

DNA 

arrangement 

Circular Linear 

Mitochondria Absent  Present 

Cytoplasm Present, but cell organelles 

absent 

Present, cell organelles present 

Endoplasmic 

reticulum 

Absent Present 

Plasmids Present Very rarely found in eukaryotes 

Ribosome Small ribosomes  Large ribosomes 

Lysosome Lysosomes and centrosomes 

are absent 

Lysosomes and centrosomes are 

present 
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Cell division Through  binary fission Through mitosis 

Flagella The flagella are smaller in size The flagella are larger in size 

Reproduction Asexual Both asexual and sexual 

Example Bacteria and Archaea Plant and Animal cell 
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Cell Membrane – Fluid Mosaic Model of Membrane 

Structure and its Composition 
 

CELL MEMBRANE 

Eukaryotic cells generally have three main components: A cell 

membrane, a nucleus, and a variety of other organelles. 

THE CELL MEMBRANE 

1. A cell cannot survive if it is totally isolated from its environment. 

The cell membrane is a complex barrier separating every cell from its 

external environment. 

2. This "Selectively Permeable" membrane regulates what passes into and 

out of the cell. 

3. The cell membrane is a fluid mosaic of proteins floating in a 

phospholipid bilayer. 

 

  

 

 

 

 

 

4. The cell membrane functions like a gate, controlling which molecules 

can enter and leave the cell. 

5. The cell membrane controls which substances pass into and out of the 

cell. Carrier proteins in  or on the membrane are specific, only 

allowing a small group of very similar molecules through.  For 

instance, α- glucose is able to enter; but β – glucose is not.  Many 

molecules cannot cross at  all. For this reason, the cell membrane is 

said to be selectively permeable. 
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6. The rest of the cell membrane is mostly composed of phospholipid 

molecules. They have only two fatty acid ‘tails’ as one has been 

replaced by a phosphate group (making the ‘head’). 

 

7. The head is charged and so polar; the tails are not charged and so are 

non-polar. Thus the two ends of the phospholipid molecule have 

different properties in water. The phosphate head is hydrophyllic and 

so the head will orient itself so that it is as close as possible to water 

molecules. The fatty acid tails are hydrophobic and so will tend to 

orient themselves away from water. 

8. So, when in water, phospholipids line up on the surface with their 

phosphate heads sticking into the water and fatty acid tails pointing 

up from the surface. 

9. Cells are bathed in an aqueous environment and since the inside of a 

cell is also aqueous, both sides of the cell membrane are surrounded 

by water molecules. 

10. This causes the phospholipids of the cell membrane to form two 

layers, known as a phospholipid bilayer. In this, the heads face the 

watery fluids inside and outside the cell, whilst the fatty acid tails are 

sandwiched inside the bilayer. 

11. The cell membrane is constantly being formed and broken down in 

living cells. 
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CYTOPLASM 

 

Everything within the cell membrane which is not the nucleus is known as 

the  cytoplasm. 

Cytosol is the jelly-like mixture in which the other organelles are 

suspended, so  cytosol + organelles = cytoplasm. 

Organelles carry out specific functions within the cell. In Eukaryotic cells, 

most organelles are surrounded by a membrane, but in Prokaryotic cells 

there are no membrane-bound organelles. 

 

 

 

 

 

 

 

 FLUID MOSAIC MODEL OF CELL MEMBRANES 

 

 

 

 

 

 

1. Membranes are fluid and are rather viscous – like vegetable oil. 

2. The molecules of the cell membrane are always in motion, so the 

phospholipids are able to drift across the membrane, changing places 

with their neighbour. 
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3. Proteins, both in and on the membrane, form a mosaic, floating in amongst 

the phospholipids. 

4. Because of this, scientists call the modern view of membrane 

structure the ‘Fluid Mosaic Model’. 

5. The mosaic of proteins in the cell membrane is constantly changing. 

  

MEMBRANE PROTEINS 

 

1. A variety of protein molecules are embedded in the basic 

phospholipid bilayer. 

 

 

 

 

 

 

 

2 Some proteins are attached to the surface of the cell membrane on 

both the internal and external surface. These may be hormone 

receptors, enzymes or cell recognition proteins (or antigens) 

3. Other proteins are embedded in the phospholipid bilayer itself. These 

are often associated with transporting molecules from one side of the 

membrane to the other and are referred to as carrier proteins. 

4. Some of these form channels or pores through which certain 

substances can pass (facilitated diffusion), whilst others bind to a 

substance on one side of the membrane and carry it to the other side 

of the membrane (active transport) 

5. Proteins exposed to the cell's external environment often have 

carbohydrates attached to them which act as antigens (e.g. blood 

groups A & B – group AB has both; group O has neither). 

6. Some viruses may also bind here too. 
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Cell Cycle  

 Definition, Phases And Stages 
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