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DESCRIPTION
A transcription factor is a protein that binds to a specific DNA
sequence and governs the rate of transcription of genetic
information from DNA to messenger RNA in molecular biology.
The role of transcription factors is to regulate or switch on and
off genes so that they are expressed in the proper cells at the
right time and in the right amount throughout the cell's and
organism's lives. TFs work together to control cell division,
growth, and death throughout life, as well as cell migration and
organisation throughout embryonic development and
occasionally in response to signals from outside the cell, such as
hormones. The human genome contains up to 1600
transcription factors. Transcription factors are both proteome
and regulome members. TFs promote (as an activator) or block
(as a repressor) the recruitment of RNA polymerase to certain
genes, either alone or in combination with other proteins in a
complex. At least one DNA-binding domain, which connects to
a specific region of DNA close to the genes that they regulate, is
a distinguishing property of TFs. The DNA-binding domains of
TFs are used to classify them. Other proteins that regulate gene
expression but do not have DNA-binding domains include
coactivators, chromatin remodelers, histone acetyltransferases,
histone deacetylases, kinases, and methyltransferases. TF
mutations can cause certain diseases, and treatments could be
developed to target them.

Transcription factors are required for the regulation of gene
expression and are found in all living organisms as a result, The
number of transcription factors present inside an organism
grows in proportion to the size of its genome, and larger
genomes have more transcription factors per gene. There are
around 2800 proteins with DNA-binding domains in the human
genome, and 1600 of these are thought to operate as
transcription factors, however some research suggest a lower
number. As a result, transcription factors are coded for by
roughly 10% of the genes in the genome, making them the
single biggest family of human proteins. Furthermore, genes are
frequently flanked by multiple transcription factor binding sites,
and successful expression of each of these genes necessitates the
cooperation of multiple transcription factors. As a result, the

unique regulation of each gene in the human genome during
development is simply explained by the combinatorial usage of a
fraction of the approximately 2000 human transcription factors.
Transcription factors are a type of protein that reads and
interprets the genetic "blueprint" contained in DNA. They
attach to DNA and aid in the start of a gene transcription
increase or decrease programme. As a result, they play an
important role in a variety of cellular processes.

Transcription factors bind to enhancer or promoter regions of
DNA in close proximity to the genes they control. The
transcription of the neighbouring gene is either up or down-
regulated depending on the transcription factor. Transcription
factors regulate gene expression through a variety of ways.
Transcription factors are a type of protein that reads and
interprets the genetic "blueprint" contained in DNA. They
attach to DNA and aid in the start of a gene transcription
increase or decrease programme. As a result, they play an
essential role in a variety of cellular activities. There are a variety
of technologies for analysing transcription factors. DNA
sequencing and database research are extensively used at the
genomic level. Specific antibodies can be used to detect the
transcription factor's protein version. A western blot identifies
the sample. The activation profile of transcription factors can be
determined using an electrophoretic mobility shift test. A TF
chip device, which can detect several distinct transcription
factors in simultaneously, is a multiplex technique for activation
profiling. Chromatin immunoprecipitation is the most popular
approach for discovering transcription factor binding sites. This
method involves chemically fixing chromatin with formaldehyde,
then co-precipitating DNA and the transcription factor of
interest with an antibody that binds that protein specifically. To
detect transcription factor binding sites, the DNA sequences can
be discovered using microarray or high-throughput sequencing.
DamID may be a viable alternative if no antibody for the protein
of interest is available.

Duplications of genes have been important in the evolution of
organisms. This is especially true with transcription factors.
Once they appear as duplicates, accumulating mutations
encoding for one copy can occur without impacting downstream
targets' regulation. Changes in the DNA binding specificities of
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the single-copy Leafy transcription factor, which is found in
most land plants, were recently discovered. In this way, a single-
copy transcription factor can change its specificity without losing
function by passing through a promiscuous intermediate. All

different phylogenetic hypotheses, as well as the function of
transcription factors in the evolution of all species, have
postulated similar methods.
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