
 

 

 

 

 

Cell is the basic structural and fundamental unit of life. 

Robert Hooke in 1665 discovered dead cells under a thin slice of cork (bark of tree) with the help 

of a primitive microscope. While examining, he observed that the cork resembled the structure of 

honeycomb consisting of little compartments. He named these compartments as “cells”. 

Leeuwenhoek discovered free living cells in pond water in 1674 with improved microscope. 

Robert Brown in 1831 discovered the nucleus in the cell. 

Jan Evangelista Purkinje in 1839 coined the term “protoplasm” for the fluid substance of the cell. 

Matthias Jacob Schleiden (1838) and Theodor Schwann (1839) were the two biologists who 

presented the cell theory. In 1855 Rudolf Virchow further expanded the cell theory. 

Cell Theory: 

1. All living things are composed of cells. 

2. Cells are the basic units of structure and function in living things. 

3. All cells are produced from other cells. 

Various cells in human body: 

• Human body has cells of different kinds.  

• The shape and size of cells are related to the specific function they perform. 

• Some cells like nerve cells have a typical shape as they send messages. 

• Some cells like WBC’s change shape like amoeba. 
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Structural organization of a cell: 

Almost all cells have three features: Plasma membrane, nucleus and cytoplasm. 

Plasma/Cell membrane: It is a semipermeable or selectively permeable membrane that allows or 

permits the entry or exit of some materials in an out of the cell. It separates the contents of the cell 

from its external environment. 

Plasma membrane is flexible and is made up of organic substances called lipids and proteins. 

Endocytosis: The process by which Amoeba acquires its food. Because of flexibility of plasma 

membrane Amoeba and other cells are able to engulf food.  

Diffusion: Movement of a substance from a region of high concentration to a region of low 

concentration. 

When substances like CO2 accumulates in high concentration inside the cell. Outside the cell the 

concentration of CO2 is less as compared to inside. Due to difference in concentration CO2 moves 

out of the cell by the process of diffusion. Similarly, O2 moves inside the cell by the process of 

diffusion when level of O2 inside cell decreases. 

Osmosis: Osmosis is the passage of water from a region of high-water concentration through a 

selectively permeable membrane to a region of low water concentration. Osmosis is a special case 

of diffusion. 

The movement of water across the plasma membrane is affected by the amount of substances 

dissolved in water. Based on the concentration of water there are three types of solutions: 

Hypotonic Solution: Medium surrounding the cell has higher water concentration, that is the 

outside solution is very dilute. In hypotonic solution cell will gain water and swell up due to 

endosmosis. Water will move through the cell membrane in both directions but more water will 

come inside the cell. 

Isotonic Solution: Medium surrounding the cell has exactly same water concentration as the cell. 

In isotonic solution there is no change in size of the cell. Water will move through the cell 

membrane in both directions but amount going out is same as amount of water coming in the cell, 

so there is no net movement of water. 

           

 

 

 

 

Hypertonic Solution: Medium surrounding the cell has lower water concentration, that is the 

outside solution is very concentrated. In hypertonic solution cell will lose water and shrink due 

to exosmosis. Water will move through the cell membrane in both directions but more water 

will leave the cell. 
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Cell Wall: Plant cells, have another rigid outer covering outside plasma membrane called cell wall. 

Plant cell wall is made up of cellulose, which is a complex substance that provide structural strength 

to plants. 

Plasmolysis: When a living plant cell loses water through osmosis there is shrinkage or contraction 

of the contents of the cell away from the cell. It happens in hypertonic solution. 

In hypotonic solution cells take up water from dilute external media and swell up. This builds a 

pressure against cell wall. Cell wall also exerts an equal pressure against swollen cell. Because of 

cell walls, cells can withstand greater changes in surrounding medium. 

 

 

 

 

 

Some prokaryotes such as cyanobacteria (photosynthetic bacteria) perform photosynthesis despite 
lacking chloroplasts as they have what is called a photosynthetic membrane (membrane with 
photosystems embedded in it) which has in folded regions that function like thylakoids. So, 
photosynthesis takes place due to the presence of photosystems in the cytoplasmic membrane. 

Eukaryotes: Eukaryote, any cell or organism that possesses a clearly defined nucleus. The 

eukaryotic cell has a nuclear membrane that surrounds the nucleus, in which the well-

defined chromosomes (bodies containing the hereditary material) are located. Eukaryotic cells also 

contain organelles, including mitochondria (cellular energy exchangers), a Golgi 

apparatus (secretory device), an endoplasmic reticulum (a canal-like system of membranes within 

the cell), and lysosomes (digestive apparatus within many cell types). There are several exceptions 

to this, however; for example, the absence of mitochondria and a nucleus in red blood cells. 

The eukaryotic cell nucleus. The cell nucleus (plural: cell nuclei) is a membrane bound structure 

that contains the cell's genes and controls the cell's growth and reproduction. It is usually the 

Prokaryotic cell or Prokaryotes: A 

prokaryote is a unicellular organism that lacks a 

membrane-bound nucleus, mitochondria, or 

any other membrane-bound organelle. 

Prokaryotes are divided into two domains, 

Archaea and Bacteria. Prokaryotes are asexual, 

reproducing without fusion of gametes. The 

first organisms are thought to have been 

prokaryotes. Their four main structures are 

the plasma membrane, cytoplasm, ribosomes 

and genetic material (DNA and RNA). Instead of 

nucleus they have nucleoid without membrane 

which contains genetic information. 
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 most prominent organelle in a cell. The nucleus is small and round, and it works as the cell's 

control center. 

Nuclear membrane: Double layered covering which has pores to allow the transfer of material 

from inside the nucleus to its outside. 

Nucleoplasm: Similar to the cytoplasm of a cell, the nucleus contains nucleoplasm, also known as 

karyoplasm, or nucleus sap. Many substances such as nucleotides (necessary for purposes such as 

DNA replication) and enzymes (which direct activities that take place in the nucleus) are dissolved 

in the nucleoplasm. 

DNA (Deoxyribo Nucleic Acid) molecules contain the information necessary for constructing and 

organizing cells. Functional segments of DNA are called genes. 

 

Chromatin: When a cell is not dividing DNA is present in the form of entangles mass of thread like 

structures. When cell is about to divide, the chromatin material gets organized into chromosomes. 

Chromosomes: Chromosomes are composed of DNA and protein. 

 Rod- shaped structures visible only when cell divides. 

Contains information for inheritance of characters from parents to next generation in the form of 

DNA molecules. 

Chromatid:  Either of the two daughter strands of a replicated chromosome that are joined by a 

single centromere and separate during cell division  

Cell Organelles:  Cells use membrane-bound little structures called organelles which perform 

different activities. Various organelles are: 

Endoplasmic Reticulum, Golgi Bodies, Lysosomes, Mitochondria, Plastids (only in plant cell) and 

vacuoles. 

Endoplasmic Reticulum:  Large network of membrane bound organelle in continuation with 

nuclear membrane. 

The endoplasmic reticulum (ER) is of two types – rough endoplasmic reticulum (RER), and smooth 

endoplasmic reticulum (SER). The endoplasmic reticulum is found in most eukaryotic cells. 

It is a large network of membrane bound tubes and sheets. It looks like long tubules or round or 

oblong bags(vesicles).  The membranes of the ER are continuous just like plasma membrane. The 

endoplasmic reticulum is not found in red blood cells. 
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The rough endoplasmic reticulum (RER) is commonly associated with the function of synthesizing 

proteins and transporting protein molecules to different parts of the cell. The membrane of the 

rough ER is studded with ribosomes so it is looks rough, which are components that produce 

proteins from their building blocks, amino acids. 

Ribosomes are the sites of protein synthesis. 

Smooth ER is not associated with ribosomes, and its functions differ. The smooth ER is involved in 

the synthesis of lipids, including cholesterol and phospholipids, which are used in the production 

of new cellular membrane. 

The process of making cell membrane using proteins and lipids is known as membrane biogenesis. 

functions of ER: 

• Some proteins and lipids produced here function as enzymes and hormones. 

• Serve as a channel for transport of materials (specially protein) between cytoplasm and 

nucleus. 

• Cytoplasmic framework providing a surface for some biochemical activities. 

• In the liver cells of vertebrates, SER detoxify many poisons and drugs. 

 

Golgi Apparatus: These were described by Camillo Golgi. The Golgi apparatus, also 

called Golgi complex or Golgi body, is a membrane-bound organelle found in eukaryotic cells that 

is made up of a series of flattened stacked pouches called cisternae, parallel to each other 

connected with the membranes of ER. It is located in the cytoplasm next to the endoplasmic 

reticulum and near the cell nucleus. 

Function of Golgi Apparatus: 

• It stores, modifies and packages the products of vesicles. 

• Dispatch the material synthesized near ER to various targets inside and outside the cells. 

• Make complex sugars from simple sugars. 

• Involved in the formation of lysosomes. 

Lysosomes: A lysosome is a membrane-bound organelle found in many animal cells. They are 

spherical vesicles that contain hydrolytic enzymes that can break down many kinds of biomolecules.  

 Digestive enzymes filled in lysosomes are made by RER.  

Function of lysosomes: 

• Complex substances like any foreign material such as bacteria or food as well as old 

organelles are broken down into simpler substances by the powerful enzymes of lysosomes. 
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So, lysosomes are a kind of waste disposal system which keep the cell clean. 

• When cells get damaged, lysosomes burst and the enzymes digest the cell. 

So, lysosomes are also called suicide bags of the cell. 

Mitochondria: Power house of the cell and site of respiration. 

Double membrane organelle. Outer membrane is porous and inner membrane is deeply folded. 

These folds increase the surface area for ATP (Adenosine Tri Phosphate) generating chemical 

reactions. 

Mitochondria releases energy in the form of ATP, which is called the energy currency of the cell. 

The body uses energy stored in ATP for making new compounds and for mechanical work. 

Mitochondria have their own DNA and ribosomes so they make their own protein. 

Why Red blood cells have no mitochondria? 

In mature RBC’s all organelles including nucleus are expelled out as their function is to carry oxygen 

to all parts. 

Plastids: The plastid is a membrane-bound organelle found in the cells of plants, algae, and some 

other eukaryotic organisms. 

 Plastids are the site of manufacture and storage of important chemical compounds used by the 

cells of autotrophic eukaryotes. They often contain pigments used in photosynthesis, and the types 

of pigments in a plastid determine the cell's color.  

There are three types of plastids: 

Chromoplast: Chromoplasts are found in fruits, flowers, roots, and stressed and aging leaves, and 

are responsible for their distinctive colors(orange, yellow). 

Chloroplast 

Chloroplasts   are the  organelles that conduct photosynthesis, where the photosynthetic pigment 

chlorophyll captures the energy from sunlight, converts it, and stores it in the energy-storage 

molecules ATP  and NADPH (Nicotinamide adenine dinucleotide phosphate), while 

freeing oxygen from water in plant and algal cells.  

Chloroplasts carry out a number of other functions, including fatty acid synthesis, amino 

acid synthesis, and the immune response in plants. 

Old Chloroplast is called Gerontoplast. 
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Leucoplasts: are non-pigmented, white or colorless in contrast to other plastids such as the 
chloroplast. 

Lacking photosynthetic pigments, leucoplasts are not green and are located in non-photosynthetic 
tissues of plants, such as roots, bulbs and seeds. They may be specialized for bulk storage of  

• starch (amyloplasts) 

• lipid (elaioplasts) 

•  protein (proteinoplasts or aleuroplasts) respectively. 

 

Vacuoles: A vacuole is a membrane-bound organelle which is present in 

all plant and fungal cells and some protist, animal and bacterial cells.  Vacuoles are essentially 

enclosed compartments which are filled with water containing inorganic and organic molecules 

including enzymes in solution, though in certain cases they may contain solids which have been 

engulfed. Vacuoles are formed by the fusion of multiple membrane vesicles and are effectively just 

larger forms of these. The organelle has no basic shape or size; its structure varies according to the 

requirements of the cell. 

Vacuoles are storage sacs for solid or liquid contents. In plant cells  

• vacuoles may occupy 50-90% of the cell volume. 

• are full of cell sap. 

• provide turgidity and rigidity to the cell. 

• store amino acids, sugars, various organic acids and some proteins. 

Difference between Plant Cell and Animal Cell 
Plant cell is larger in size. An animal cell is smaller in size. 

 
It is enclosed by a rigid cellulose cell wall. It is enclosed by thin, flexible plasmam 

membrane. 
 

Plastids are present. Plastids are absent. 
 

Plant cell has a large central vacoule. Animal cell has small vacoule. 
 

Lysosomes are rare. Lysosomes are always present. 
 

Nucleus lies on one side in the cytoplasm. Nucleus lies in the centre. 
 

Plant cell does not burts in hypitonic solution 
due to cell wall. 

Animals cells usually burst in hypotonoc 
solution. 
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Cell Division: Cell division is the process by which a parent cell divides into two or more daughter 

cells. Cell division usually occurs as part of a larger cell cycle. New cells are formed in organism to 

grow, to replace old, dead and injured cells and to form gametes required for reproduction. 

 In eukaryotes, there are two distinct types of cell division:  

Mitosis: A vegetative division, whereby each daughter cell is genetically identical to the parent 

cell. This division takes place for the repair and growth of tissues in organisms. 

 

Meiosis: a reproductive cell division, whereby the number of chromosomes in the daughter cells 

is reduced by half to produce haploid gametes. Meiosis results in four haploid daughter cells by 

undergoing one round of DNA replication followed by two divisions. Homologous chromosomes 

are separated in the first division, and sister chromatids are separated in the second division. Both 

of these cell division cycles are used in the process of sexual reproduction at some point in their 

life cycle.  

 

 

Meiosis takes place in specific cells 

of reproductive organs or tissues 

in animals and plants divide to 

form gametes, which after 

fertilization give rise to offspring. 

Cells divide by two consecutive 

divisions. The new cells only have 

half the number of chromosomes 

than that of the mother cells. 
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