
transcription factors

transcription factors are essential proteins that regulate gene expression by
binding to specific DNA sequences near target genes. These molecules
facilitate or inhibit the transcription process, controlling the conversion
of DNA to RNA. Transcription factors play a crucial role in numerous
biological processes, including cell differentiation, development, and
response to environmental signals. By influencing which genes are active at
any given time, transcription factors ensure proper cellular function and
organismal health. Understanding the mechanisms, types, and functions of
transcription factors is vital in fields such as molecular biology, genetics,
and biotechnology. This article delves into the definition, classification,
molecular mechanisms, and clinical significance of transcription factors. The
following table of contents outlines the main topics covered.
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Definition and Function of Transcription
Factors

Transcription factors are proteins that bind to specific DNA sequences, often
located in the promoter or enhancer regions of genes, to regulate the
transcription process. Their primary function is to modulate the recruitment
and activity of RNA polymerase, the enzyme responsible for synthesizing RNA
from a DNA template. By either promoting or repressing transcription,
transcription factors serve as key regulators of gene expression patterns
within cells.

DNA Binding and Gene Regulation

Transcription factors recognize and attach to specific nucleotide sequences
known as response elements. This binding facilitates the assembly of the
transcriptional machinery, influencing whether a gene is transcribed into
messenger RNA (mRNA). The precise control of gene expression mediated by
transcription factors is critical for cellular adaptation, differentiation,
and homeostasis.



Coactivators and Corepressors

Beyond direct DNA binding, transcription factors often interact with
coactivators or corepressors—proteins that modify chromatin structure or
recruit additional transcriptional components. Coactivators generally enhance
gene expression by loosening chromatin, while corepressors compact chromatin
to inhibit transcription. These interactions add layers of regulation,
allowing transcription factors to exert complex control over gene activity.

Classification and Types of Transcription
Factors

Transcription factors are classified based on their structural domains, DNA-
binding motifs, and mechanisms of action. Understanding the different types
aids in deciphering their specific roles in gene regulation.

Basic Structural Families

Common structural motifs used by transcription factors to bind DNA include:

Helix-Turn-Helix (HTH): Characterized by two α-helices connected by a
turn, enabling DNA recognition. Examples include homeodomain proteins
involved in development.

Zinc Finger: Utilizes zinc ions to stabilize finger-like loops that
interact with DNA. The C2H2 zinc finger is the most prevalent motif.

Leucine Zipper: Contains leucine residues spaced every seven amino
acids, forming a coiled-coil structure that mediates dimerization and
DNA binding.

Helix-Loop-Helix (HLH): Features two α-helices separated by a loop;
important in regulating differentiation and proliferation.

Functional Classes

Based on their role in transcription, transcription factors are broadly
categorized as:

Activators: Enhance gene expression by facilitating the assembly of RNA
polymerase and transcriptional machinery.

Repressors: Inhibit transcription by blocking access to DNA or
recruiting chromatin-modifying enzymes.

Dual-function factors: Possess the ability to act as activators or



repressors depending on context and interacting partners.

Molecular Mechanisms of Transcription Factor
Action

The activity of transcription factors involves a series of molecular events
that culminate in the regulation of gene transcription. These mechanisms are
highly coordinated and context-dependent.

DNA Recognition and Binding Specificity

Transcription factors achieve specificity through recognition of particular
DNA sequences. This specificity is determined by the shape, charge, and
hydrogen bonding capabilities of their DNA-binding domains. The precise
binding enables selective regulation of target genes.

Dimerization and Complex Formation

Many transcription factors function as dimers or part of larger protein
complexes. Dimerization can enhance DNA binding affinity and expand the range
of target genes. Interaction with other proteins also modulates their
activity, stability, and localization within the nucleus.

Post-Translational Modifications

Phosphorylation, acetylation, methylation, and ubiquitination are among the
post-translational modifications that influence transcription factor
function. These chemical changes can alter DNA binding, protein-protein
interactions, and degradation rates, allowing dynamic regulation in response
to cellular signals.

Role of Transcription Factors in Development
and Disease

Transcription factors are pivotal in orchestrating developmental processes
and maintaining cellular identity. Dysregulation of their function is
implicated in various diseases, including cancer, autoimmune disorders, and
genetic syndromes.



Developmental Regulation

During embryogenesis, transcription factors control gene networks that
specify cell fate, tissue patterning, and organogenesis. Examples include the
Hox family, which determines anterior-posterior axis formation, and MyoD,
which governs muscle differentiation.

Transcription Factors in Cancer

Aberrant expression or mutation of transcription factors can lead to
uncontrolled cell proliferation and tumorigenesis. For instance, the
transcription factor p53 acts as a tumor suppressor by inducing cell cycle
arrest or apoptosis in response to DNA damage. Conversely, overexpression of
oncogenic transcription factors such as MYC promotes cancer progression.

Other Diseases Linked to Transcription Factor
Dysfunction

Mutations in transcription factors are associated with a range of disorders,
including:

Autoimmune conditions like systemic lupus erythematosus, involving
dysregulated NF-κB activity.

Developmental syndromes such as Waardenburg syndrome caused by mutations
in PAX3.

Metabolic diseases influenced by transcription factors regulating lipid
and glucose metabolism.

Techniques for Studying Transcription Factors

Various experimental methods enable the analysis of transcription factor
binding, activity, and function, providing insights into gene regulatory
networks.

Electrophoretic Mobility Shift Assay (EMSA)

EMSA is a widely used technique to detect DNA-protein interactions. It
assesses the binding of transcription factors to labeled DNA probes by
observing shifts in electrophoretic mobility.



Chromatin Immunoprecipitation (ChIP)

ChIP allows the identification of transcription factor binding sites in vivo
by crosslinking proteins to DNA, immunoprecipitating with specific
antibodies, and analyzing the associated DNA sequences. Variants such as
ChIP-seq combine this with high-throughput sequencing for genome-wide
mapping.

Reporter Gene Assays

These assays involve cloning target gene promoters upstream of a reporter
gene, such as luciferase, to quantify transcriptional activation or
repression mediated by transcription factors under experimental conditions.

Gene Knockout and RNA Interference

Genetic approaches like CRISPR/Cas9-mediated knockout or RNA interference
allow functional studies by eliminating or reducing transcription factor
expression, elucidating their biological roles.

Frequently Asked Questions

What are transcription factors and what role do they
play in gene expression?

Transcription factors are proteins that bind to specific DNA sequences to
regulate the transcription of genetic information from DNA to messenger RNA,
thereby controlling gene expression.

How do transcription factors recognize specific DNA
sequences?

Transcription factors recognize specific DNA sequences through their DNA-
binding domains, which interact with particular nucleotide motifs or
consensus sequences in the promoter or enhancer regions of target genes.

What is the significance of transcription factors in
development and differentiation?

Transcription factors are crucial in development and cell differentiation as
they activate or repress genes that determine cell fate, enabling the
formation of diverse cell types and tissues.

How are transcription factors involved in diseases



such as cancer?

Abnormal activity or mutations in transcription factors can lead to
misregulation of gene expression, contributing to diseases like cancer by
promoting uncontrolled cell growth, evading apoptosis, or altering cell cycle
regulation.

Can transcription factors be targeted for therapeutic
interventions?

Yes, transcription factors are promising targets for drug development because
modulating their activity can correct gene expression patterns associated
with various diseases, including cancer, inflammation, and genetic disorders.

What are the common methods used to study
transcription factor binding sites?

Common methods include chromatin immunoprecipitation followed by sequencing
(ChIP-seq), electrophoretic mobility shift assays (EMSAs), and DNA
footprinting, which help identify where transcription factors bind on the
genome.

How do transcription factors interact with other
proteins to regulate transcription?

Transcription factors often form complexes with co-activators, co-repressors,
and components of the basal transcription machinery to modulate the
initiation and rate of transcription.

What is the difference between general and specific
transcription factors?

General transcription factors are required for the transcription of all
protein-coding genes and assist RNA polymerase II in initiating
transcription, whereas specific transcription factors regulate the expression
of particular genes in response to cellular signals.

How does epigenetic modification influence
transcription factor activity?

Epigenetic modifications, such as DNA methylation and histone modification,
can alter chromatin structure, thereby affecting transcription factor
accessibility to DNA and influencing gene expression.

What advances have recent technologies brought to the
study of transcription factors?

Technologies like CRISPR-based genome editing, single-cell RNA sequencing,
and improved high-throughput binding assays have enhanced our ability to
study transcription factor functions, interactions, and dynamics in precise
and comprehensive ways.



Additional Resources
1. Transcription Factors: Methods and Protocols
This comprehensive volume provides detailed protocols and methodologies for
studying transcription factors. It covers a variety of experimental
approaches including DNA-binding assays, chromatin immunoprecipitation, and
gene expression analysis. Ideal for both beginners and experienced
researchers, the book emphasizes practical techniques to explore
transcription factor function and regulation.

2. Transcription Factors: Normal and Malignant Development of Blood Cells
Focusing on hematopoiesis, this book explores the critical roles
transcription factors play in the development and differentiation of blood
cells. It also addresses how dysregulation of these factors contributes to
blood cancers. The text integrates molecular biology, genetics, and clinical
perspectives, making it valuable for researchers and clinicians alike.

3. Transcriptional Regulation in Eukaryotes: Concepts, Strategies, and
Techniques
This work delves into the complex mechanisms of transcriptional regulation in
eukaryotic cells, emphasizing the role of transcription factors. It discusses
various regulatory elements, co-factors, and epigenetic modifications that
influence gene expression. The book also outlines experimental strategies to
dissect transcriptional control, supporting a deep understanding of gene
regulation.

4. The Biology of Transcription Factors
Offering a broad overview, this book covers the structure, function, and
classification of transcription factors across different organisms. It
highlights their involvement in development, cellular responses, and disease
states. With clear explanations and illustrative examples, it serves as a
foundational text for students and researchers new to the field.

5. Transcription Factors in Cancer
This specialized book examines the contribution of transcription factors to
oncogenesis and tumor progression. It reviews key transcription factors
implicated in various cancers and discusses therapeutic strategies targeting
these proteins. The text integrates molecular insights with clinical
applications, providing a bridge between basic research and cancer treatment.

6. Gene Regulation by Transcription Factors and MicroRNAs
Exploring the interplay between transcription factors and microRNAs, this
book reveals how these regulators coordinate to control gene expression
networks. It covers mechanisms of action, regulatory circuits, and the impact
on development and disease. The book is particularly useful for understanding
post-transcriptional regulation alongside transcriptional control.

7. Structural Basis of Transcription Factor-DNA Recognition
Focusing on the molecular interactions between transcription factors and DNA,
this book provides detailed structural analyses and crystallographic data. It
explains how specificity and affinity are achieved at the atomic level,
enhancing comprehension of gene regulation mechanisms. Researchers interested
in structural biology and biochemistry will find this resource invaluable.

8. Transcription Factors and Chromatin Remodeling
This title explores how transcription factors interact with chromatin
remodelers to regulate gene accessibility and expression. It discusses the
dynamic nature of chromatin and the role of epigenetic modifications in
transcriptional control. The book integrates current research on chromatin



architecture and transcription factor function.

9. Transcription Factors in Development: Methods and Protocols
Designed as a practical guide, this book presents experimental techniques for
studying transcription factors during organismal development. It includes
protocols for genetic manipulation, expression analysis, and in vivo
functional assays. The text supports developmental biologists aiming to
dissect transcriptional regulatory networks in embryogenesis.
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  transcription factors: Eukaryotic Transcription Factors David S. Latchman, 1995
Understanding the mechanisms of eukaryotic gene regulation is essential for students and scientists
working in a wide range of clinical and basic disciplines. However, keeping track of the vast number
of transcription factors which are central to gene regulation can prove daunting. The fourth edition
of Eukaryotic Transcription Factors not only provides the reader with a clear and concise
understanding of transcription factors but also of their vital role in the regulation of transcription in
different cell types during development, in response to specific stimuli and in disease.--BOOK
JACKET.
  transcription factors: A Handbook of Transcription Factors Timothy R. Hughes, 2011-05-10
Transcription factors are the molecules that the cell uses to interpret the genome: they possess
sequence-specific DNA-binding activity, and either directly or indirectly influence the transcription
of genes. In aggregate, transcription factors control gene expression and genome organization, and
play a pivotal role in many aspects of physiology and evolution. This book provides a reference for
major aspects of transcription factor function, encompassing a general catalogue of known
transcription factor classes, origins and evolution of specific transcription factor types, methods for
studying transcription factor binding sites in vitro, in vivo, and in silico, and mechanisms of
interaction with chromatin and RNA polymerase.
  transcription factors: Transcription Factors Joseph Locker, 2003-12-16 This book focuses on
the DNA-binding transcription factors and the proteins with which they directly interact. It examines
the regulatory systems that modulate gene expression in all cells and the more specialized systems
that regulate localized gene expression throughout the mammalian organism.
  transcription factors: Transcription Factors David S. Latchman, 1993 Transcription factors
are proteins that interact with specific DNA sequences to enable transcription to occur. The second
edition of this popular hands-on guide includes extensive updates as well as new chapters on the use
of in vitro transcription assays, the analysis of chromatin structure, the use of genomic binding site
assays, and the analysis of transcription factor modifications. It is a concise and up-to-date resource
for the essential techniques.
  transcription factors: Transcription Factors Joseph Locker, 2000-06-15 Transcription factors
are important in regulating gene expression, and their analysis is of paramount interest to molecular
biologists studying this area. This book looks at the basic machinery of the cell involved in
transcription in eukaryotes and factors that control transcription in eukaryotic cells. It examines the
regulatory systems that modulate gene expression in all cells,a s well as the more specialized
systems that regulate localized gene expression throughout the mammalian organism. Transcription
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Factors updates classical knowledge with recent advances to provide a full and comprehensive
coverage of the field for postgraduates and researchers in molecular biology involved in the study of
gene regulation.
  transcription factors: Transcription Factors Manfred Gossen, Jörg Kaufmann, Steven J.
Triezenberg, 2012-12-06 With contributions by numerous experts
  transcription factors: Transcription Factors Katya Ravid, Jonathan D. Licht, 2003-10-21
Transcription Factors Normal and Malignant Development of Blood Cells Katya Ravid and Jonathan
Licht The role of transcription factors in activating specific genes in blood cells is an important facet
of hematopoiesis. Equally important, however, is the pursuit of genes rearranged and aberrantly
activated in leukemias (blood malignancies). Transcription Factors: Normal and Malignant
Development of Blood Cells focuses on those major transcription factors involved in activation of
lineage-specific gene expression during normal versus malignant development of specific blood
lineages, as revealed from gene promoter studies, knockout of transcription factors in mice models,
and the identification and characterization of chromosomal rearrangement in human blood
leukemias. This complete digest of current transcription factor data offers comprehensive coverage
of the myriad of transcription factors in blood cell development, composed by established experts in
the field. In addition to updating the reader on the connection between chromosomal translocations
involving transcription factors and cellular transformation leading to leukemia, Transcription
Factors also reviews such subjects as: * Transcription factors and the megakaryocytic, myeloid, and
erythroid lineages * Leukemias due to chromosomal translocations involving gene encoding
transcription factors * Oncogenesis and hematopoiesis * In vivo studies of transcription factors
implicated in hematopoiesis * And much more Appealing to both the researcher and the clinician in
the field of hematology, Transcription Factors is a timely presentation of cell lineage development
and sheds light on the processes involved in the development of specific leukemias. Providing insight
into the study of transcription factors, readers will gain an understanding of mechanisms that lead to
normal lineage commitment and terminal differentiation.
  transcription factors: Eukaryotic Transcription Factors David S. Latchman, 2010-07-28
Transcription, or the process by which DNA produces RNA, is a central aspect of gene expression.
Transcription factors regulate transcription during development and in disease states. As such, it is
critical for researchers to gain a good understanding of the relationship between the structure of
various families of transcription factors and their function, as well as roles in human disease. Since
publication of the Fourth Edition, there have been major advances, notably in the areas of chromatin
remodeling and genome-scale analyses. This complete update includes all new coverage of the latest
developments, from enabling genomic technologies to studies on the importance of
post-translational modifications beyond phosphorylation events. - Potential of transcription factors as
therapeutic targets in human disease - Importance of histone modifications - Use of genome-based
sequence analysis and high-throughput methods - Applications of the chromatin
immunoprecipitation (ChIP) assay - Transcriptional elongation - Regulation by post-translational
modifications - Regulatory networks and bioinformatics
  transcription factors: Plant Transcription Factors Daniel H Gonzalez, 2015-07-07 Plant
Transcription Factors: Evolutionary, Structural and Functional Aspects is the only publication that
provides a comprehensive compilation of plant transcription factor families and their complex roles
in plant biology. While the majority of information about transcription factors is based on
mammalian systems, this publication discusses plant transcription factors, including the important
aspects and unifying themes to understanding transcription factors and the important roles of
particular families in specific processes. - Provides an entry point for transcription factor literature -
Offers compilation of information into one single resource for rapid consultation on different plant
transcription factor features - Integrates the knowledge about different transcription factors, along
with cross-referencing - Provides information on the unique aspects surrounding plant transcription
factors
  transcription factors: Plant Transcription Factors Vikas Srivastava, Sonal Mishra, Shakti



Mehrotra, Santosh Kumar Upadhyay, 2022-11-09 Plant Transcription Factors: Contribution in
Development, Metabolism, and Environmental Stress provides comprehensive coverage of plant TFs
and their various functions, evaluating their crucial role in growth and development, signaling,
stress management and other key plant processes. Sections cover the significance of plant TFs in
functional genomics, the influence of phyto-hormones on the modulation of plant TFs, plant
development and metabolism, including shoot development, flowering development and alkaloid
biosynthesis. The book's final section reviews the role of TFs in various plant stresses, including
temperature, water and heavy metal stress. Written by leading experts around the globe, this book is
an essential read to researchers interested in plant signaling and plant genomics. - Presents the
latest advances in plant transcription factors and their functions - Discusses the influence of
phyto-hormones on the modulation of plant transcription factors - Highlights the relationship
between plant TFs and plant development
  transcription factors: Forkhead Transcription Factors Kenneth Maiese, 2010-07-29 Forkhead
Transcription Factors: Vital Elements in Biology and Medicine provides a unique platform for the
presentation of novel work and new insights into the vital role that forkhead transcription factors
play in multiple systems throughout the body. Leading international authorities provide their
knowledge and insights to offer a novel perspective for translational medicine that highlights the
role of forkhead genes and proteins that may have the greatest impact for the development of new
strategies for a broad array of disorders. Equally important, Forkhead Transcription Factors: Vital
Elements in Biology and Medicine clearly sets a precedent for the necessity to understand the
diverse and complex nature of forkhead proteins since this family of transcription factors can limit as
well as foster disease progression depending upon the cellular environment. The presentation and
discussion of innovative studies and especially those that examine previously unexplored pathways
that may influence clinical survival and longevity offer an exciting approach to address the potential
of forkhead transcription factors for new therapeutic avenues in multiple disciplines.
  transcription factors: Transcription Factors and Human Disease Gregg L. Semenza, 1998
Several general principles have emerged from the study of human transcription factors. First,
germline mutations in genes encoding transcription factors result in malformation syndromes in
which the development of multiple body structures is affected. Second, somatic mutations involving
many of the same genes contribute to tumorigenesis. Third, transcriptional regulatory mechanisms
demonstrate remarkable evolutionary conservation. Fourth, prenatal development and postnatal
physiology are unified by the demonstration that a single transription factor can control the
proliferation of progenitor cells during development and the expression within the differentiated
cells of gene products that participate in specific physiologic responses. Transcription Factors and
Human Disease presents the basic science of transcriptional regulation and then describes inherited
human diseases attributable to mutations in DNA sequences encoding transcription factors or their
cognate binding sites. The involvement of transcription factors in somatic cell genetic diseases
(cancer) and epigenetic disease (teratogenesis) is briefly discussed. The effect of specific mutations
on transcription factor activity and the relationship between transcriptional dysregulation, dominant
or recessive inheritance patterns, and disease pathogenesis are also explored. This book thus
provides a direct connection between molecular defects in transcriptional regulation and human
pathophysiology.
  transcription factors: Transcription Factors in the Nervous System Gerald Thiel,
2006-05-12 This first book to cover neural development, neuronal survival and function on the
genetic level outlines promising approaches for novel therapeutic strategies in fighting
neurodegenerative disorders, such as Alzheimer's disease. Focusing on transcription factors, the
text is clearly divided into three sections devoted to transcriptional control of neural development,
brain function and transcriptional dysregulation induced neurological diseases. With a chapter
written by Nobel laureate Eric Kandel, this is essential reading for neurobiologists, geneticists,
biochemists, cell biologists, neurochemists and molecular biologists.
  transcription factors: New Frontiers in Cancer Therapies: Focus on Transcription



Factors, GTPases, Phosphatases and GPCRs, 2018-2030 Roots Analysis, 2018-05-01 The ‘New
Frontiers in Cancer Therapies: Focus on Transcription Factors, GTPases, Phosphatases and GPCRs,
2018-2030’ report provides a comprehensive study on the current market and therapeutic potential
of the various pharmacological interventions designed against difficult-to-modulate cancer targets. It
features an elaborate discussion on the future potential of this evolving domain, focusing on
phosphatases, transcription factors, small GTPases (specifically Ras family) and undruggable
G-protein coupled receptors (GPCRs). One of the key objectives of the study was to review and
quantify the future opportunity for the ongoing product development programs of both small and big
pharmaceutical firms. Amongst other elements, the report features: 1) A detailed assessment of the
current market landscape of drugs being developed against various undruggable cancer targets,
featuring information on the developer, phase of development (clinical, preclinical or discovery
stage) of product candidate(s), information on type of molecule(s), biological target(s), mechanism of
action, route of administration, and key therapeutic indication(s). 2) Elaborate profiles of key
companies (selected based on pipeline strength); each profile features an overview of the company,
details on it product portfolio, technology overview (wherever applicable), detailed information on
advanced stage pipeline candidates (featuring a drug overview, clinical trial information and recent
developments) and a comprehensive future outlook. 3) A section on emerging technologies and
platforms that are aiding the development of therapies capable of targeting biological molecules
which were previously considered as undruggable. 4) A detailed publication analysis on more than
70 research articles that have been published between January 2014 and March 2018, highlighting
the key focus areas (biological targets and indications) of the ongoing research activity in this field.
5) An analysis of the partnerships that have been established in this domain in the recent past,
covering R&D agreements, license agreements, clinical trial collaborations, mergers and
acquisitions, and other relevant agreements. 6) An analysis of the investments made at various
stages of development in companies that are focused in this area, including seed financing, venture
capital financing, debt financing, grants, capital raised from IPOs and subsequent offerings. 7) A
compilation of key insights derived based on various parameters; these include [A] a bull’s eye
analysis highlighting the distribution of pipeline candidates in terms of phase of development, type
of target family and type of molecule [B] a three-dimensional and five-dimensional spider web
analyses of candidate therapeutics based on different parameters, namely number of publications,
grants awarded to promote development, active clinical trials, current phase of development and the
number of companies developing drugs against various undruggable targets, and [C] a world map
representation, depicting the most active geographies in terms of the presence of companies
developing drug candidates against difficult-to-modulate cancer targets.
  transcription factors: Transcription Factors for Abiotic Stress Tolerance in Plants Shabir
Hussain Wani, 2020-08-05 Transcription Factors for Abiotic Stress Tolerance in Plants highlights
advances in the understanding of the regulatory network that impacts plant health and production,
providing important insights for improving plant resistance. Plant production worldwide is suffering
serious losses due to widespread abiotic stresses increasing as a result of global climate change.
Frequently more than one abiotic stress can occur at once, for example extreme temperature and
osmotic stress, which increases the complexity of these environmental stresses. Modern genetic
engineering technologies are one of the promising tools for development of plants with efficient
yields and resilience to abiotic stresses. Hence deciphering the molecular mechanisms and
identifying the abiotic stress associated genes that control plant response to abiotic stresses is a
vital requirement in developing plants with increased abiotic stress resilience.Addressing the
various complexities of transcriptional regulation, this book includes chapters on cross talk and
central regulation, regulatory networks, the role of DOF, WRKY and NAC transcription factors, zinc
finger proteins, CRISPR/CAS9-based genome editing, C-Repeat (CRT) binding factors
(CBFs)/Dehydration responsive element binding factors (DREBs) and factors impacting salt, cold and
phosphorous stress levels, as well as transcriptional modulation of genes involved in
nanomaterial-plant interactions.Transcription Factors for Abiotic Stress Tolerance in Plants provides



a useful reference by unravelling the transcriptional regulatory networks in plants. Researchers and
advanced students will find this book a valuable reference for understanding this vital area. -
Discusses abiotic stress tolerance and adaptive mechanisms based on the findings generated by
unlocking the transcriptional regulatory network in plants - Presents various kinds of regulatory
gene networks identified for drought, salinity, cold and heat stress in plants - Highlights urgent
climate change issues in plants and their mitigation using modern biotechnological tools including
genome editing
  transcription factors: The FOS and JUN Families of Transcription Factors Peter E. Angel,
Peter Herrlich, 1994-09-29 This book introduces and analyzes the crucial role of AP-1 in cell growth,
proliferation, differentiation, and apoptosis. AP-1 is the endpoint of several pathways of signal
transduction, including one that triggers cancerous growth. The control of its activity is an issue of
basic science, cancer therapy, and other diseases. The chapters provide multiple viewpoints of the
emerging data on AP-1, including its role as a factor regulating genes involved in the metastatic
properties of cancer, as a factor that interacts with viral gene products, and as a part of the
mechanism by which steroid and retinoic acid receptors function as anti-inflammatory proteins.
  transcription factors: Transcription Factors CREB and NF-κB: Involvement in Synaptic
Plasticity and Memory Formation Benedict C. Albensi, 2012 The main theme of this book is to
critically survey the role of two recognized protein molecules (i.e., transcription factors) in processes
of human memory. In addition, authors provided recent data from their own labs and provided a
perspective relevant to specific neurological diseases and potential drug targets. Historically, the
transcription factor cAMP response element-binding (CREB) has been the most well documented
transcription factor shown to play a role in memory. CREB has several functions, but its most
notable function has to do with the formation of long-term memories. More recen.
  transcription factors: Transcription Factors for Biotic Stress Tolerance in Plants Shabir
Hussain Wani, Vennampally Nataraj, Gyanendra Pratap Singh, 2022-10-10 With the erratic changes
in climate, crop plants are facing many forms of biotic stresses. When plants are under stress,
among several gene families, regulatory genes play a vital role in signal transduction in modulating
the expression of genes underpinning several defense pathways and targeting regulatory proteins
(viz, transcription factors (TFs)) can be the alternative. Transcription factors directly regulate the
downstream R genes and are excellent candidates for disease resistance breeding. Till date,
numerous transcription factors have been identified and characterized structurally and functionally.
Of them, TF families such as WRKY, NAC, Whirly, Apetala2 (AP2), ethylene responsive elements
(ERF) etc. are found to be associated with transcriptional reprogramming of plant defense response.
These TFs are responsive to the pathogen’s PAMPs/DAMPs - host’s PRR protein interactions and
specifically binds to the cis-elements of defense genes and regulate their expression. With this
background, realizing the importance of TFs in resistance breeding, this book discusses the recent
research and developments in this field for various crops.
  transcription factors: Chromatin Proteins and Transcription Factors as Therapeutic
Targets , 2017-02-17 Chromatin Proteins and Transcription Factors as Therapeutic Targets, the
latest volume in the Advances in Protein Chemistry and Structural Biology series is an essential
resource for protein chemists. Each volume brings forth new information about protocols and
analysis of proteins, with each thematically organized volume guest edited by leading experts in a
broad range of protein-related topics. - Provides cutting-edge developments in the field - Contains
chapters written by authorities - Targeted to a wide audience of researchers, specialists, and
students
  transcription factors: Signalling Mechanisms — from Transcription Factors to Oxidative
Stress Lester Packer, Karel W.A. Wirtz, 2013-06-29 A NATO Advanced Study Institute on Molecular
Mechanisms of Transcellular Signaling: from the Membrane to the Gene was held on the Island of
Spetsai, Greece, from August 15- 27, 1994. The aim of this Institute was to bring together
researchers in the field of signal transduction mechanisms, transcription factors and gene regulation
with those actively involved in studies on the implications of oxygen radicals and antioxidant defence



mechanisms for cell function. As diverse as these fields may be, the emergence of their
interconnection during the course of the Institute was an eye-opener for students and lecturers
alike. 2 Presentations and discussions focussed on the role of Ca +, G-proteins, protein kinase C and
phospholipases in signaling mechanisms. These broad principles were extended to transcription
factors and gene regulation with an emphasis on the steroid hormone receptor superfamily and
NFKB. Basic principles of free radical formation and antioxidant action (vitamin E and C) were
presented and discussed in connection with effects on signaling pathways. This book present the
content of the major lectures and a selection of the most relevant posters. These proceedings offer a
comprehensive account of the most important topics discussed at the Institute. The book is intended
to make the proceedings accessible to a large audience.

Related to transcription factors
Transcription factors (article) | Khan Academy Proteins called transcription factors, however,
play a particularly central role in regulating transcription. These important proteins help determine
which genes are active in each cell of
Stages of transcription - Khan Academy An in-depth looks at how transcription works. Initiation
(promoters), elongation, and termination
Regulation of transcription (video) | Khan Academy In eukaryotes, transcriptional regulation
tends to involve a combination of interactions between several transcription factors which allows for
a more sophisticated response to multiple
Response to a signal (article) | Khan Academy This growth factor pathway has many targets,
which it activates through a signaling cascade that involves phosphorylation (addition of phosphate
groups to molecules). Some of the pathway's
Signal transduction pathway | Cell signaling (article) | Khan Academy What isn't shown in the
diagram is that each kinase phosphorylates the next until one phosphorylates a transcription factor.
In most cases, the activated transcription factor then
Overview: Eukaryotic gene regulation (article) | Khan Academy Binding of the growth factor
causes the receptor to change shape, triggering a series of chemical events in the cell that activate
proteins called transcription factors. The transcription factors
Overview of transcription - Khan Academy In the following articles, we'll take a more in-depth
look at RNA polymerase, the stages of transcription, and the process of RNA modification in
eukaryotes. We'll also consider some
Oncogenes (video) | Gene control | Khan Academy The MYC oncogene codes for a transcription
factor that induces cell proliferation and there's a very common translocation involving MYC
between chromosomes 8, where the MYC
Regulation after transcription (article) | Khan Academy In eukaryotic cells like photoreceptors,
gene expression is often controlled primarily at the level of transcription. However, that doesn't
mean transcription is the last chance for regulation
Homeotic genes (article) | Cell division | Khan Academy Each gene encodes a transcription
factor that is expressed in a specific region of the fly starting early in its development as an embryo.
The transcription factors change the expression of
Transcription factors (article) | Khan Academy Proteins called transcription factors, however,
play a particularly central role in regulating transcription. These important proteins help determine
which genes are active in each cell of
Stages of transcription - Khan Academy An in-depth looks at how transcription works. Initiation
(promoters), elongation, and termination
Regulation of transcription (video) | Khan Academy In eukaryotes, transcriptional regulation
tends to involve a combination of interactions between several transcription factors which allows for
a more sophisticated response to multiple
Response to a signal (article) | Khan Academy This growth factor pathway has many targets,
which it activates through a signaling cascade that involves phosphorylation (addition of phosphate



groups to molecules). Some of the pathway's
Signal transduction pathway | Cell signaling (article) | Khan Academy What isn't shown in the
diagram is that each kinase phosphorylates the next until one phosphorylates a transcription factor.
In most cases, the activated transcription factor then
Overview: Eukaryotic gene regulation (article) | Khan Academy Binding of the growth factor
causes the receptor to change shape, triggering a series of chemical events in the cell that activate
proteins called transcription factors. The transcription factors
Overview of transcription - Khan Academy In the following articles, we'll take a more in-depth
look at RNA polymerase, the stages of transcription, and the process of RNA modification in
eukaryotes. We'll also consider some
Oncogenes (video) | Gene control | Khan Academy The MYC oncogene codes for a transcription
factor that induces cell proliferation and there's a very common translocation involving MYC
between chromosomes 8, where the MYC
Regulation after transcription (article) | Khan Academy In eukaryotic cells like photoreceptors,
gene expression is often controlled primarily at the level of transcription. However, that doesn't
mean transcription is the last chance for regulation
Homeotic genes (article) | Cell division | Khan Academy Each gene encodes a transcription
factor that is expressed in a specific region of the fly starting early in its development as an embryo.
The transcription factors change the expression of
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