Molecular Approach in Taxonomy:
Molecular systematics is the discipline of classifying organisms based on differences in protein and DNA in order to make fine taxonomic classifications that are not solely based on morphology. Molecular taxonomy utilizes molecular data, like DNA and protein sequences, to understand and classify organisms, providing a more precise and detailed view of evolutionary relationships than traditional morphological approaches. This approach helps in understanding genetic relationships, reconstructing evolutionary history, and determining the time of species divergence. This molecular Taxonomy uses information from molecules within organisms (like DNA and proteins) to classify them and then understand their relationships. Also, It goes beyond simply looking at physical traits (morphology) to examine genetic differences. 
Following are some major steps taken in molecular analysis of taxonomy.
1. Sequence Comparison:
Comparison of the DNA or protein sequences of different organisms done to see how similar or different they are. 
2. Phylogenetic Trees:
The data from these comparisons is used to build phylogenetic trees, which show the evolutionary relationships between species. 
3. Molecular Markers:
It is also use the specific DNA sequences or other molecular markers to identify and distinguish different groups of organisms, according to a study on molecular plant taxonomy. It is important, because --
More precise classification: Molecular data can reveal subtle genetic differences that are not visible in physical traits. 
Understanding evolution: It helps us understand the evolutionary history and relationships between different species. 
Resolving taxonomic problems: Molecular taxonomy can help clarify difficult taxonomic questions and resolve disagreements. 
New discoveries: It has led to the discovery of new species and the reclassification of existing ones.
The tools used in molecular Taxonomy
· DNA barcoding.
· DNA hybridization.
· DNA Finger printing.
· Polymerase chain Reaction (PCR)
· Restriction Fragment Length Polymorphisms analysis (RELP).

Molecular Taxonomy and Molecular Marker
Taxonomy based on external features, i.e. phenotype, is still considered to be the mainstay of this science, but there are problems too. Phenotypic characters are highly variable in respect to climatic conditions and often create major problems in proper identification. Recent advances in molecular techniques have come up with solutions. Basic molecules of life like DNA, RNA and proteins can be used as much more reliable identification markers as they are very stable in nature. So based on these molecules one can identify a particular organism or can assess relationships between different organisms. This new approach of taxonomy has been named as “Molecular Taxonomy” and molecules based on which classification is done are called Molecular Markers. 
Molecular markers can also be defined as signs especially along the DNA that pin-point the location of a species or an individual of a species from the chromosome. A particular fragment of DNA can be used as a marker when differences can be detected in that fragment’s DNA sequence among multiple plants or plant lines. A molecular marker, also known as a genetic marker, is a DNA sequence used to identify specific locations or variations within a genome. These markers are employed in various fields like molecular biology and biotechnology to pinpoint specific DNA sequences or regions of interest, enabling researchers to study genetic variations, map genomes, and identify genes linked to traits or diseases. 
These sequence variations in the chromosomes are called polymorphisms, can be associated with different forms (alleles) of nearby genes involved with particular traits. The polymorphism, or difference, is the clue to find the gene of interest which are called markers. Molecular markers are versatile tools in various fields other than taxonomy like physiology, embryology, genetic fingerprinting etc.
Molecular marker are of two categories. Those are biochemical in which isoenzymes used for analysis and other is more vital, i.e. genetic material. These molecular markers may be of dominant and co-dominant types. Following are few types of markers.
Dominant type :
Random Amplified Polymorphic DNA (RAPD)
Amplified Fragment Length Polymorphism (AFLP)
Co-dominant types :
Restriction Fragment Length Polymorphism (RELP)
Single Nucleotide Polymorphism (SNP)
Simple sequence Repeat (SSR)
etc.
Molecular phylogenetics and systematics have been found to be greatly promising in recent years, due to the development of new and diverse methods for analysis of molecular markers. Molecular taxonomic approaches permit an exact and rapid method of distinguishing specimens based on their interspecific variations. These methods allow estimation of the genetic variability of the biota carrying to a super-estimation on the global biodiversity besides the relationships among taxa.
· Applications:
Molecular markers are used for:
. Genetic mapping: Creating maps of genes and their locations on chromosomes. 
. Diversity analysis: Studying genetic diversity within populations. 
. Fingerprinting: Creating unique DNA profiles for individuals. 
. Marker-assisted selection: Selecting individuals with desirable traits based on their marker genotypes. 
. [bookmark: _GoBack]Diagnosis and disease detection: Identifying genetic conditions or diseases.
