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PLASTIDS : PLASTIDS, TYPES AND FUNCTIONS:  
 The plastid is a major double-membrane 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 cell.  

 Thus, they are primarily responsible for activities related to making and storing food.  

 They often contain pigments used in photosynthesis, and the types of pigments in a plastid determine 
the cell’s color.  

 

Some of the most common plastids include: 
1. Chloroplasts 
2. Chromoplasts 
3. Gerontoplasts and 
4. Leucoplasts 

Types and functions of Plastids: 
In plants, plastids may differentiate into several forms, depending upon the function they play in the cell. 
Undifferentiated plastids (proplastids) may develop into any of the following variants: 

 CHLOROPLASTS GREEN PLASTIDS: THEY ARE THE ORGANELLES FOR PHOTOSYNTHESIS; ETIOPLASTS, 
ARE THE PREDECESSORS OF CHLOROPLASTS. 

 CHROMOPLASTS COLORED PLASTIDS: THESE PLASTIDS PLAYS AN IMPORTANT ROLE IN PIGMENT 
SYNTHESIS AND STORAGE. 

 GERONTOPLASTS: THESE PLASTIDS CONTROL THE DISMANTLING OF THE PHOTOSYNTHETIC 
APPARATUS DURING PLANT SENESCENCE. 

 LEUCOPLASTS COLORLESS PLASTIDS: LEUCOPLASTS SOMETIMES DIFFERENTIATE INTO MORE 
SPECIALIZED PLASTIDS: 

 AMYLOPLASTS: THEY ARE MEANT FOR STARCH STORAGE AND DETECTING GRAVITY (FOR 
GEOTROPISM). 

 ELAIOPLASTS: THEY HELP IN STORING FAT. 

 PROTEINOPLASTS: THEY ARE INVOLVED IN STORING AND MODIFYING PROTEIN. 
 



 
Chloroplasts: The chloroplasts are the most-known of the plastids. These are responsible for 

photosynthesis. The chloroplasts are filled with thylakoids, where chlorophyll (green color pigment) is present 
and photosynthesis occurs. They are green in color. 
Structure of chloroplast : 

 
1. Like mitochondria, each chloroplast is bounded by two membranous envelopes, both of which do not 

have chlorophyll pigment.  
2. The third system of membranes called grana is present within the boundary of the inner membrane.  
3. The grana are the main functional unit of chloroplasts and are bathed in the homogenous matrix 

called stroma. 
4. The stroma contains a variety of photosynthetic enzymes and starch grains. 
5. The grana are the membranous flattened sacs.  
6. A chloroplast contains many such interconnected grana on which are located various photosynthetic 

enzymes, chlorophyll pigment to trap sunlight. 
7. The chloroplasts also contain DNA, ribosomes and complete protein synthetic machinery. 

 



Chromoplasts: It is a site for the synthesis and storage of pigments in the plant.  
1. They are colored organelles found in flowering plants, fruits, and aging leaves. 
2. The chloroplasts actually convert over to chromoplasts.  
3. There are carotenoid pigments in chromoplasts that allow for the different colors in fruits and the fall 

leaves.  
4. The green colored chromoplasts are called chloroplasts. 
5. One of the main reasons for these structures having colors is to attract pollinators. 

Gerontoplasts:  
1. They are basically chloroplasts that are going through the aging process.  
2. These are chloroplasts of the leaves that are beginning to convert into different organelles or are 

being re-purposed since the leaf is no longer utilizing photosynthesis (such as in the fall months). 
Leucoplasts:  

1. They are the non-pigmented organelles i.e. leucoplasts have no color at all. They are found in the non-
photosynthetic parts of the plant, such as the roots. 

2. Depending on what the plant needs, they may become essentially just storage sites for starches, 
lipids, and proteins.  

3. They are more readily used for synthesizing amino acids and fatty acids. 
Amyloplasts : 

1. They are the largest of the three and stores the starch.  
2. Then there are the proteinoplasts that help to store the proteins that a plant needs and are typically 

found in seeds.  
3. Finally, the elaioplasts are used to store fats and oils that are needed by the plant, specifically in 

seeds. 
 
 
 

Cilia and flagella are cell organelles that are structurally similar but different in the length and 

functions. 
Cilia are shorter and numerous than flagella. 
 

 
 

 

Cilia and flagella are the most common organelles for locomotion in unicellular 
organisms. 
 



 
 

CENTRIOLES ARE CYLINDRICAL, ROD-SHAPED, MICROTUBULAR STRUCTURES. 
1. They occur in a pair near the nucleus. 
2.  The pair of centrioles is often called diplosome.  
3. The two centrioles are usually at right angles when they are close to each other. 
4. A pair of centrioles is contained within a structure called centrosome, present near the nucleus.  
5. The structure of a centriole is an array of nine groups of microtubules equally spaced around the 

perimeter of an imaginary cylinder.  
6. The space between and immediately around the triplet is filled with an amorphous, electron-dense 

material. The centrioles lack limiting membrane and DNA or RNA.  
7. The centrioles are found in pairs but move towards the poles (opposite ends) of the nucleus during 

cell division. 
8. Centrioles are approximately 0.3-0.5 µm in length and 0.15µm in diameter.  
9. They are found in most algal cells, except red algae, moss cells, some fern cells and most animal cells.  
10. They are absent in prokaryotes, yeast, cone-bearing and flowering plants. 
11. They are also not present in non- flagellated or non- ciliated protozoans such as amoebae. 

Function of a Centriole: 
1. Centrioles are a very important part of centrosomes.  
2. Centrosomes are involved in organizing microtubules in the cytoplasm. 
3. The position of the centriole determines the position of the nucleus and plays a significant role in the 

spatial arrangement of the cell.  
4. Microtubules play a major role in cell division, motility, intracellular transport, and are also important 

to maintain the structural integrity of a cell. 
5. Microtubules are cytoskeletal fibres that have an important role in the mitotic spindle during mitosis. 



 

 
 
NUCLEUS:The most integral component of the cell is the nucleus (plural: nuclei).  
Nucleus Definition: 
A nucleus is defined as a double-membraned eukaryotic cell organelle that contains the genetic 
material.Nucleus as a cell organelle was first described by Robert Brown.  
 
Structure Of Nucleus: 

1. It is generally the most prominent organelle in the cell. 
2. The nucleus is completely bound by membranes. 
3. It is surrounded by a structure called the nuclear envelope. 
4. This membrane separates the contents of the nucleus from the cytoplasm. 
5. The cell’s chromosomes are also enclosed within it. 
6. DNA is present in the Chromosomes and they provide the genetic information required for the 

creation of other cell components and also for reproduction of life. 
 
Nucleus Function: 

1. It contains the cell’s hereditary information and controls the cell’s growth and reproduction. 
2. The nucleus has been clearly explained as a membrane-bound structure that comprises the genetic 

material of a cell. 
3. It is not just a storage compartment for DNA but also happens to be the home of some essential 

cellular processes. 
4. The nucleus is the spot of transcription.  
5. Transcription is the process of creating different types of RNA from DNA.  

Chromosome Structure 

 Each cell has a pair of each kind of chromosome known as a homologous chromosome. 

 Chromosomes are made up of chromatin, which contains a single molecule of DNA and associated 
proteins. 

  Each chromosome contains hundreds and thousands of genes that can precisely code for several 



proteins in the cell.  

 Structure of a chromosome can be best seen during cell division. 
 
Main parts of chromosomes are: 
Chromatid: Each chromosome has two symmetrical structures called chromatids or sister chromatids which is 
visible in mitotic metaphase. 
Each chromatid contains a single DNA molecule 
At the anaphase of mitotic cell division, sister chromatids separate and migrate to opposite poles 
Centromere and kinetochore: Sister chromatids are joined by the centromere. 
Spindle fibres during cell division are attached at the centromere 
The number and position of the centromere differs in different chromosomes 
The centromere is called primary constriction 
Centromere divides the chromosome into two parts, the shorter arm is known as ‘p’ arm and the longer arm 
is known as ‘q’ arm. 
The centromere contains a disc-shaped kinetochore, which has specific DNA sequence with special proteins 
bound to them 
The kinetochore provides the centre for polymerisation of tubulin proteins and assembly of microtubules 
Secondary constriction and nucleolar organisers: Other than centromere, chromosomes possess secondary 
constrictions. 
Secondary constrictions can be identified from centromere at anaphase because there is bending only at the 
centromere (primary constriction) 
Secondary constrictions, which contain genes to form nucleoli are known as the nucleolar organiser 
Telomere: Terminal part of a chromosome is known as a telomere. 
Telomeres are polar, which prevents the fusion of chromosomal segments 
Satellite: It is an elongated segment that is sometimes present on a chromosome at the secondary 
constriction. 
The chromosomes with satellite are known as sat-chromosome. 

 
Chromatin: Chromosome is made up of chromatin.  
Chromatin is made up of DNA, RNA and proteins.  
At interphase, chromosomes are visible as thin chromatin fibres present in the nucleoplasm.  
During cell division, the chromatin fibres condense and chromosomes are visible with distinct features. 
The darkly stained, condensed region of chromatin is known as heterochromatin. It contains tightly packed 
DNA, which is genetically inactive. 
The light stained, diffused region of chromatin is known as euchromatin. It contains genetically active and 
loosely packed DNA. 
At prophase, the chromosomal material is visible as thin filaments known as chromonemata. 
At interphase, bead-like structures are visible, which are an accumulation of chromatin material called 



chromomere. Chromatin with chromomere looks like a necklace with beads. 
Structural Organisation of Chromatin. 
Chromatin consists of DNA and associated proteins. DNA is packaged in a highly organised manner in 
chromosomes. 
Nucleosomes are the basic unit of chromatin. It is 10 nm in the diameter. 
DNA packing is facilitated by proteins called histones. DNA is wound around histone proteins to form a 
nucleosome. 
There are 5 types of histone proteins in the eukaryotic chromosomes, namely H1, H2A, H2B, H3 and H4 
Histones are positively charged due to the presence of amino acids with basic side chains and it associates 
with negatively charged DNA due to the presence of phosphate groups. 
Histone proteins play an important role in gene regulation. 
Nucleosomes are made up of 146 base pair of DNA coiled around a core of eight histone molecules (2 
molecules of 4 histone proteins). 
Nucleosomes prevent DNA from getting tangled. 
Linker DNA and the fifth histone (H1) pack adjacent nucleosomes to a 30 nm compact chromatin fibre 
These fibres form a large coiled loop held together by non-histone proteins (actin, 𝛂 and 𝛃 tubulin, myosin) 
called scaffolding proteins to form extended chromatin which is 300 nm in diameter 
Chromatin further condenses with the help of protein known as condensin, it binds to DNA and wraps it into 
coiled loops and we get the compacted chromosome. 
 
Types of Chromosome 
Based on the number of centromeres present.

 
 
Monocentric: having only one centromere. 
Holocentric: having diffused centromere and microtubules are attached along the length of a chromosome. 
Acentric: chromosome may break and fuse together to form a chromosome without a centromere.  
It cannot attach to the mitotic spindle 
Dicentric: chromosomal aberration where chromosomes break and fuse together with two centromeres. They 
are also unstable as two centromeres tend to migrate to opposite poles resulting in fragmentation. 
Based on the position of the centromere: 
Functions of Chromosomes: 

The main function of chromosomes is to carry the genetic material from one 
generation to another. 
Chromosomes play an important role and act as a guiding force in the growth, reproduction, repair and 
regeneration process, that is important for their survival 
Chromosomes protect the DNA from getting tangled and damaged. 
Histone and non-histone proteins help in the regulation of gene expression. 



Spindle fibres attached to centromere help in the movement of the chromosome during cell division. 
Each chromosome contains thousands of genes that precisely code for multiple proteins present in the body. 

 
 
Microbody 
A microbody (or cytosome) is a type of organelle that is found in the cells of plants, protozoa, and animals. 

Organelles in the microbody family include peroxisomes, glyoxysomes, glycosomes 
and hydrogenosomes. 

1. Microbodies are different type of bodies present in the cytosol, also known as cytosomes. A 
microbody is usually a vesicle with a spherical shape, ranging from 0.2-1.5 micrometers in diameter. 

2. They are surrounded by a single phospholipid bilayer membrane and they contain a matrix of 
intracellular material including enzymes and other proteins, but they do not seem to contain any 
genetic material to allow them to self-replicate. 

 
Function 
Microbodies contain enzymes that participate in the preparatory or intermediate stages of biochemical 
reactions within the cell. This facilitates the breakdown of fats, alcohols and amino acids.  
Generally microbodies are involved in detoxification of peroxides and in photo respiration in plants.  
 
Different types of microbodies have different functions: 
 
Peroxisomes: 
A peroxisome is a type of microbody that functions to help the body break down large molecules and detoxify 
hazardous substances. It contains enzymes like oxidase, react hydrogen peroxide as a byproduct of its 
enzymatic reactions.  
 
Glyoxysomes: 
Glyoxysomes are specialized peroxisomes found in plants and mold, which help to convert stored lipids into 
carbohydrates so they can be used for plant growth. In glyoxysomes the fatty acids are hydrolyzed to acetyl-
CoA by peroxisomal β-oxidation enzymes. Besides peroxisomal functions, glyoxysomes also possess the key 
enzymes of the Glyoxylate cycle. 
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