dna replication factors

dna replication factors are essential proteins and enzymes that play critical
roles in the accurate and efficient duplication of the genetic material in
cells. DNA replication is a fundamental biological process that ensures
genetic information is faithfully transmitted from one generation to the
next. This intricate mechanism relies on a coordinated network of replication
factors that initiate, elongate, and complete the synthesis of new DNA
strands. Understanding these factors provides insight into cellular function,
genetic stability, and the molecular basis of many diseases. This article
explores the key dna replication factors, their specific functions,
regulation mechanisms, and their implications in health and disease. The
discussion will also cover the molecular machinery involved and the
checkpoints ensuring replication fidelity.
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Overview of DNA Replication

DNA replication is a highly regulated and complex process that occurs in all
living organisms to duplicate the genome before cell division. This process
ensures that each daughter cell inherits an exact copy of the DNA. It
involves unwinding the double helix, synthesizing complementary strands, and
proofreading to maintain genetic integrity. DNA replication factors are
indispensable components that facilitate these steps by coordinating
enzymatic activities and structural changes in the DNA molecule. The process
can be divided into initiation, elongation, and termination phases, each
requiring specialized proteins and complexes.

Basic Principles of DNA Replication

The fundamental principle of DNA replication is semiconservative replication,
where each original DNA strand serves as a template for a new complementary
strand. This process requires the separation of the double-stranded DNA helix
to expose single strands for copying. DNA polymerases synthesize new strands
by adding nucleotides complementary to the template strands. The replication
proceeds bidirectionally from origins of replication, generating replication
forks where the synthesis occurs. DNA replication factors ensure the
accuracy, speed, and coordination of these events.



Importance of DNA Replication Factors

Without the precise action of dna replication factors, DNA replication would
be inefficient and prone to errors, leading to mutations, genomic
instability, or cell death. These factors are critical for maintaining genome
integrity and preventing diseases such as cancer. They also respond to
cellular signals to synchronize replication with the cell cycle and repair
mechanisms.

Key DNA Replication Factors and Their Functions

Several proteins and enzymes act as dna replication factors, each fulfilling
specialized roles. These factors include helicases, primases, polymerases,
sliding clamps, single-stranded DNA-binding proteins, and ligases, among
others. Their coordinated activity is essential for the initiation and
elongation phases of DNA replication.

Helicase

Helicase is an enzyme responsible for unwinding the double-stranded DNA helix
into single strands, creating the replication fork. It breaks the hydrogen
bonds between nucleotide base pairs, enabling access for other replication
factors. The replicative helicase complex is highly conserved and plays a
pivotal role in replication fork progression.

Primase

Primase synthesizes short RNA primers on the single-stranded DNA templates.
These primers provide a starting point with a free 3’'-0OH group for DNA
polymerases to begin DNA synthesis. Primase activity is tightly coupled with
helicase function to ensure timely primer synthesis during replication.

DNA Polymerases

DNA polymerases are the core enzymes responsible for adding nucleotides to
the growing DNA strand in a 5’ to 3’ direction. Multiple polymerases
participate in replication, with DNA polymerase III being the primary enzyme
in prokaryotes and DNA polymerases & and & playing major roles in eukaryotic
replication. These enzymes possess proofreading exonuclease activity to
correct errors during synthesis.

Sliding Clamp

The sliding clamp is a protein complex that encircles the DNA and tethers DNA
polymerase to the template strand, enhancing processivity and replication
speed. In eukaryotes, this clamp is known as proliferating cell nuclear
antigen (PCNA), while in prokaryotes, it is the pB-clamp. The sliding clamp
ensures efficient and continuous DNA synthesis.



Single-Stranded DNA-Binding Proteins (SSBs)

SSBs bind to and stabilize single-stranded DNA exposed by helicase activity,
preventing secondary structures and degradation. By protecting the single
strands, SSBs facilitate the proper function of other replication factors and
maintain replication fork stability.

DNA Ligase

DNA ligase seals the nicks between Okazaki fragments on the lagging strand by
catalyzing the formation of phosphodiester bonds. This enzyme completes the
synthesis of a continuous DNA strand, ensuring the integrity of the
replicated genome.

Other Accessory Factors

Additional proteins such as the clamp loader complex, topoisomerases, and
replication protein A (RPA) assist in the loading of sliding clamps,
resolution of DNA supercoiling, and stabilization of single strands,
respectively. These factors work synergistically for efficient and accurate
replication.

Mechanism of Action of DNA Replication Factors

The process of DNA replication involves a well-orchestrated series of actions
by dna replication factors that ensure the faithful duplication of the
genome. The mechanism can be examined in the context of replication
initiation, elongation, and termination.

Initiation Phase

Replication begins at specific sites called origins of replication where
initiator proteins recognize and bind DNA sequences. These proteins recruit
helicases to unwind the DNA, allowing primase to synthesize RNA primers. The
formation of the replication fork marks the transition to elongation.
Licensing factors control the timing and location of origin activation to
prevent re-replication.

Elongation Phase

During elongation, DNA polymerases extend the primers by adding nucleotides
complementary to the template strand. The leading strand is synthesized
continuously, whereas the lagging strand is synthesized discontinuously in
short Okazaki fragments. The sliding clamp ensures polymerase processivity,
while SSBs maintain single-stranded DNA stability. DNA ligase joins Okazaki
fragments to produce a continuous strand.



Termination Phase

Termination occurs when replication forks converge or reach the end of linear
chromosomes. Specialized proteins disassemble the replication machinery, and
topoisomerases resolve DNA tangles and supercoils. Telomerase extends
telomeres in eukaryotic cells to prevent chromosome shortening during
replication. Checkpoint proteins verify replication completion and DNA
integrity before cell division proceeds.

Regulation of DNA Replication Factors

The activity of dna replication factors is tightly regulated to maintain
genomic stability and coordinate replication with the cell cycle. Multiple
layers of control ensure replication occurs once per cycle and responds to
DNA damage or replication stress.

Cell Cycle Control

Cell cycle regulators such as cyclin-dependent kinases (CDKs) modulate the
activity of replication factors by phosphorylation. Licensing factors are
activated during Gl phase and inhibited after initiation to prevent re-
replication. This temporal regulation ensures replication occurs only once
per cell cycle.

Checkpoint Pathways

DNA damage and replication stress activate checkpoint pathways that halt
replication and cell cycle progression. Proteins such as ATR and ATM kinases
phosphorylate replication factors and other targets to stabilize replication
forks and facilitate repair. This response preserves genome integrity under
adverse conditions.

Post—-Translational Modifications

Post-translational modifications including phosphorylation, ubiquitination,
and sumoylation regulate the stability, localization, and activity of
replication factors. These modifications fine-tune replication dynamics and
coordinate replication with other cellular processes.

DNA Replication Factors in Disease and
Therapeutics

Defects in dna replication factors can lead to genomic instability,
contributing to the development of cancer and other genetic disorders.
Mutations or dysregulation of these proteins often result in replication
stress, DNA damage accumulation, and cell cycle abnormalities.



Replication Factor Mutations and Cancer

Numerous cancers exhibit mutations in genes encoding replication factors such
as DNA polymerases, helicases, and licensing proteins. These mutations can
cause replication errors, chromosomal rearrangements, and tumor progression.
Targeting replication factors in cancer cells presents a promising
therapeutic strategy.

Therapeutic Targeting of Replication Factors

Several anticancer drugs target dna replication factors to inhibit tumor cell
proliferation. For example, inhibitors of topoisomerases and DNA polymerases
disrupt DNA synthesis. Emerging therapies aim to exploit replication stress
responses and checkpoint pathways to selectively kill cancer cells.

Inherited Disorders Linked to Replication Factor
Defects

Inherited mutations in replication factor genes are associated with syndromes
characterized by developmental abnormalities and cancer predisposition.
Examples include Bloom syndrome and Werner syndrome, which involve defective
helicase function and premature aging features.

Summary of Key DNA Replication Factors

e Helicase: unwinds double-stranded DNA

e Primase: synthesizes RNA primers

e DNA Polymerases: synthesize new DNA strands

e Sliding Clamp: increases polymerase processivity

e Single-Stranded DNA-Binding Proteins: stabilize single strands
e DNA Ligase: seals nicks between DNA fragments

e Topoisomerases: relieve DNA supercoiling

e Clamp Loader Complex: loads sliding clamps onto DNA

Frequently Asked Questions

What are DNA replication factors and why are they
important?

DNA replication factors are proteins and enzymes that facilitate the accurate
copying of DNA during cell division. They ensure that the genetic material is



duplicated precisely, which is critical for maintaining genomic integrity and
proper cell function.

Which proteins are considered key DNA replication
factors in eukaryotic cells?

Key DNA replication factors in eukaryotic cells include DNA helicase, DNA
polymerase, primase, single-strand binding proteins (SSBs), sliding clamp
(PCNA), clamp loader (RFC), and ligase. These proteins work together to
unwind DNA, synthesize new strands, stabilize single strands, and Jjoin
fragments.

How does the DNA helicase function as a replication
factor?

DNA helicase unwinds the double-stranded DNA by breaking hydrogen bonds
between base pairs, creating two single strands that serve as templates for
replication. This unwinding is essential for replication machinery to access
the DNA strands.

What role does DNA polymerase play in replication?

DNA polymerase 1s responsible for synthesizing the new DNA strand by adding
nucleotides complementary to the template strand. It also has proofreading
capabilities to correct errors, ensuring high fidelity during DNA
replication.

Why is the sliding clamp (PCNA) critical among DNA
replication factors?

The sliding clamp, known as PCNA in eukaryotes, encircles DNA and holds the
DNA polymerase in place, increasing its processivity. This allows the
polymerase to synthesize long stretches of DNA efficiently without
dissociating.

How do replication factors coordinate to replicate
the leading and lagging strands?

Replication factors coordinate by synthesizing the leading strand
continuously and the lagging strand discontinuously. DNA polymerase
synthesizes the leading strand in the 5' to 3' direction, while primase and
ligase assist in creating and joining Okazaki fragments on the lagging
strand.

What happens if DNA replication factors malfunction
or are deficient?

Malfunction or deficiency in DNA replication factors can lead to replication
errors, genomic instability, mutations, or cell cycle arrest. This can
contribute to diseases such as cancer, developmental disorders, and aging-—
related conditions.



Additional Resources

1. DNA Replication: Mechanisms and Dynamics

This book provides a comprehensive overview of the molecular mechanisms
behind DNA replication. It delves into the various replication factors
involved, including helicases, primases, and polymerases. The text also
addresses the regulation of replication and how errors are corrected to
maintain genomic integrity.

2. Replication Forks and Associated Proteins

Focusing on the replication fork, this book explores the role of key proteins
that coordinate the unwinding and copying of DNA strands. It covers the
structure and function of replication factors like the sliding clamp, clamp
loader, and single-strand DNA-binding proteins. The book also discusses how
these components interact during replication stress.

3. The Biology of DNA Polymerases

Dedicated to DNA polymerases, this title examines their enzymatic activity
and specificity during DNA synthesis. It describes different polymerase
families and their roles in replication, repair, and recombination. The book
also highlights the importance of accessory replication factors in polymerase
function.

4. Helicases in DNA Replication and Repair

This book focuses on helicases, essential enzymes that unwind DNA strands
during replication. It outlines the diverse helicase families and their
mechanisms of action. Additionally, the text discusses how helicases
collaborate with other replication factors to ensure efficient and accurate
DNA replication.

5. Regulation of DNA Replication Initiation

This volume addresses the complex control of replication initiation,
emphasizing the role of initiator proteins such as the origin recognition
complex (ORC). It provides insights into the timing and selection of
replication origins and the involvement of replication factors in licensing
and firing origins.

6. Single-Stranded DNA Binding Proteins and Genome Stability

Exploring single-stranded DNA binding proteins (SSBs), this book highlights
their crucial role in protecting ssDNA during replication. It discusses how
SSBs stabilize replication intermediates and coordinate with other
replication factors. The book also covers their involvement in DNA repair
pathways.

7. Sliding Clamps and Clamp Loaders: Architects of Replication

This title delves into the structure and function of sliding clamps and clamp
loader complexes, which enhance the processivity of DNA polymerases. It
explains how these replication factors assemble and disassemble during
replication. The book also explores their evolutionary conservation and roles
beyond replication.

8. Replication Stress and the Role of Accessory Factors

Focusing on the cellular response to replication stress, this book examines
how accessory replication factors help resolve stalled replication forks. It
covers proteins involved in fork stabilization, restart, and damage
tolerance. The text also discusses implications for genome stability and
disease.

9. Chromatin and DNA Replication Factors: Interplay and Regulation



This book investigates the relationship between chromatin structure and DNA
replication factors. It highlights how chromatin remodeling and histone
modifications influence replication origin accessibility and progression. The
book provides a detailed look at how replication factors coordinate with
chromatin to ensure faithful DNA duplication.
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phenomena are interconnected to genome instability and development of various diseases. By
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new concepts are being generated to explain how genome DNA replication is achieved with such
high adaptability and plasticity. With the development of new methods including cryoelectron
microscopy analyses of huge protein complexes, single molecular analyses of initiation and
elongation of DNA replication, and total reconstitution of eukaryotic DNA replication with purified
factors, the field is enjoying one of its most exciting moments, and this highly timely book conveys
that excitement to all interested readers.
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National Institutes of Health. Cold Spring Harbor Monograph, Volume 31 Extensive text on the
replication of DNA, specifically in eukaryotic cells, for researchers. 68 contributors, 54 U.S.
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Nicholas H. Heintz, 1994 Initiation of DNA synthesis: a general model from studies with prokaryotes.
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dna replication factors: Fundamentals of Cellular and Molecular Biology Sanaullah Sajid,
Sajjad Ur Rahman, Shahid Mahmood, Shayan Bashir, Mudasser Habib, 2024-05-11 Fundamentals of
Cellular and Molecular Biology is a comprehensive textbook designed to explain the molecular
mechanisms that underpin the functions and structures within living organisms. This resource
focuses on improving the reader's understanding and exploration of the cellular and molecular basis
of life, emphasizing the latest research findings and technological advancements. The book is
structured into 18 chapters that systematically cover topics ranging from the basic structural
components of cells to the complex processes of gene expression, protein synthesis, and cell
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signaling. It offers a detailed examination of DNA replication, repair mechanisms, and the molecular
basis of genetic diseases. Additionally, the book explains the application of molecular biology in
biotechnology, medicine, and environmental science, as well as advanced topics like cloning, gene
therapy, and molecular diagnostics. Key features: - Clear explanations of complex concepts, bridging
basic biology concepts with applied scientific fields - Uses real-world examples to illustrate scientific
principles - Includes information on the latest research and technological breakthroughs. -
Glossaries and references for each chapter - Facilitates learning with diagrams, flowcharts, and
tables that summarize critical information, making complex subjects accessible. Fundamentals of
Cellular and Molecular Biology is an essential resource for students in life science courses such as
biology, biochemistry, biotechnology, and medicine.

dna replication factors: DNA Replication and the Cell Cycle Ellen Fanning, Rolf Knippers,
Ernst-L. Winnacker, 2012-12-06 Provided here is an easily accessible introduction to the
mechanisms of DNA replication, regulation and the biochemistry of cell cycle control. An overview of
this rapidly developing field is presented to orient the reader, followed by a series of contributions
by leading researchers summarizing recent results on selected topics, such as protein
phosporylation, tumor suppressor genes, and signal transduction in prokaryotic and eucaryotic
systems. The reader will gain an overview of our current understanding of DNA replication and the
cell cycle, and a selection of useful recent references for further reading.

dna replication factors: Handbook of Growth Factors (1994) Enrique Pimentel, 2017-11-22
Volume I of this book provides a comprehensive discussion of the factors involved in regulation of
the cell cycle, the general biological properties of growth factors, and the receptor and postreceptor
mechanisms of action of these signaling agents. It evaluates the possible role of growth factors in
the regulation of proto-oncogene and tumor suppressor gene expression, and the development of
neoplastic processes is discussed in detail.

dna replication factors: Molecular Biology and Biotechnology Robert Allen Meyers,
1995-06-29 This is one volume 'library' of information on molecular biology, molecular medicine, and
the theory and techniques for understanding, modifying, manipulating, expressing, and synthesizing
biological molecules, conformations, and aggregates. The purpose is to assist the expanding number
of scientists entering molecular biology research and biotechnology applications from diverse
backgrounds, including biology and medicine, as well as physics, chemistry, mathematics, and
engineering.

dna replication factors: Genetics, Molecular Nature, and Clinical Implications of R Factors ,
1968

dna replication factors: Comprehensive Insights into Epstein-Barr Virus (EBV): From
Discovery to Integrative Management Dr. Spineanu Eugenia, 2025-03-12 Dive into the depths of
Epstein-Barr Virus (EBV) with our comprehensive treatise, covering its discovery, structure,
genomic organization, epidemiology, clinical manifestations, viral replication, host-virus interactions,
and immune response. Explore the intricate mechanisms of cellular transformation, immune evasion,
and EBV-associated diseases such as infectious mononucleosis and various cancers. Discover
integrative therapies, herbal remedies, and nutritional strategies aimed at managing EBV-related
conditions. With expert insights and evidence-based recommendations, this treatise serves as a
holistic guide for healthcare professionals, researchers, and individuals seeking a deeper
understanding of EBV and effective strategies for its management. Unlock the mysteries of EBV and
empower yourself with knowledge for optimal health and well-being.

dna replication factors: The Molecular Repertoire of Adenoviruses II Walter Doerfler,
Petra Bohm, 2012-12-06 For decades this virus system has served--and continues to do so--to pioneer
investigations on the molecular biology, biochemistry and genetics of mammalian cell systems. This
three volume work presents an up-to-date account of recent basic research in one of the most
important experimental systems for biochemical, cell biological, genetic, virological and
epidemiological investigations in mammalian molecular biology. In this, the second of three volumes,
the attention is turned to such topics as DNA replication, recombination and integration, and



post-transcriptional control. The chapters have been written by an international group of leading
experts in their respective fields of interest.

dna replication factors: Introduction to Molecular Biology Mr. Rohit Manglik, 2024-07-27
EduGorilla Publication is a trusted name in the education sector, committed to empowering learners
with high-quality study materials and resources. Specializing in competitive exams and academic
support, EduGorilla provides comprehensive and well-structured content tailored to meet the needs
of students across various streams and levels.

dna replication factors: Handbook of Growth Factors Enrique Pimentel, 1994-06-02 Volume I
of this book provides a comprehensive discussion of the factors involved in regulation of the cell
cycle, the general biological properties of growth factors, and the receptor and postreceptor
mechanisms of action of these signaling agents. It evaluates the possible role of growth factors in
the regulation of proto-oncogene and tumor suppressor gene expression, and the development of
neoplastic processes is discussed in detail.

dna replication factors: Molecular Virology of Human Pathogenic Viruses Wang-Shick Ryu,
2016-03-30 Molecular Virology of Human Pathogenic Viruses presents robust coverage of the key
principles of molecular virology while emphasizing virus family structure and providing key context
points for topical advances in the field. The book is organized in a logical manner to aid in student
discoverability and comprehension and is based on the author's more than 20 years of teaching
experience. Each chapter will describe the viral life cycle covering the order of classification, virion
and genome structure, viral proteins, life cycle, and the effect on host and an emphasis on virus-host
interaction is conveyed throughout the text. Molecular Virology of Human Pathogenic Viruses
provides essential information for students and professionals in virology, molecular biology,
microbiology, infectious disease, and immunology and contains outstanding features such as study
questions and recommended journal articles with perspectives at the end of each chapter to assist
students with scientific inquiries and in reading primary literature. - Presents viruses within their
family structure - Contains recommended journal articles with perspectives to put primary literature
in context - Includes integrated recommended reading references within each chapter - Provides
access to online ancillary package inclusive of annotated PowerPoint images, instructor's manual,
study guide, and test bank

dna replication factors: Nucleic Acids and Molecular Biology Fritz Eckstein, David M. ]. Lilley,
2012-12-06 Molecular biology is one of the most rapidly growing developing and at the same time
most exciting disciplines. The key to molecular biology lies in the understanding of nucleic acids -
their structure, function, and interaction with proteins. Nucleic Acids in Molecular Biology keeps
scientists informed of the explosively growing information and complies with the great interest in
this field by offering a continued high standard of review.

dna replication factors: Genetic Engineering Jane K. Setlow, 2001-08-31 Over the past decade,
our laboratory and others have been concerned with molecular archaeological studies aimed at
revealing the origins and evolutionary histories of permeases (1). These studies have revealed that
several different families, defined on the basis of sequence similarities, arose independently of each
other, at different times in evolutionary history, following different routes. When complete microbial
genomes first became available for analysis, we adapted p- existing software and designed new
programs that allowed us quickly to identify probable transmembrane proteins, estimate their
topologies and determine the likelihood that they function in transport (2). This work allowed us to
expand previously-recognized families and to identify dozens of new families. All of this work then
led us to attempt to design a rational but comprehensive classification system that would be
applicable to the complete complement of transport systems found in all living organisms (3). The
classification system that we have devised is based primarily on mode of transport and energy
coupling mechanism, secondarily on molecular phylogeny, and lastly on the substrate specificities of
the individual permeases (4).
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dna replication factors: Cell Cycle Control Michele Pagano, 2013-06-29 Addressing the




regulation of the eukaryotic cell cycle, this book brings together experts to cover all aspects of the
field, clearly and unambiguously, delineating what is commonly accepted in the field from the
problems that remain unsolved. It will thus appeal to a large audience: basic and clinical scientists
involved in the study of cell growth, differentiation, senescence, apoptosis, and cancer, as well as
graduates and postgraduates.

dna replication factors: The Liver Irwin M. Arias, Allan W. Wolkoff, James L. Boyer, David A.
Shafritz, Nelson Fausto, Harvey ]J. Alter, David E. Cohen, 2011-08-24 In its Fifth Edition, this classic
book retains its traditional strength of relating molecular physiology to understanding disease
pathology and treatment as it explores the current state and future direction of hepatology.
Painstakingly revised, this edition includes 60 new chapters. As in previous editions, a section called
Horizons summarizes advances of extraordinary nature in areas expected to have a substantial
impact on hepatology. The Fifth Edition’s Horizons section includes emerging topics such as tissue
engineering of the liver, liver-directed gene therapy, decoding the liver cancer genome, and imaging
cellular proteins and structure. To preserve essential background information which has not
changed while making room for the panoply of major new contributions to understanding of liver
disease, 14 chapters from the previous edition are freely available online at gastrohep.com. To view
these chapters visit - http://www.gastrohep.com/theliver/

dna replication factors: A Textbook of Biotechnology Vol-I Rehana Khan, 2007

dna replication factors: Current Advances in Osteosarcoma Eugenie S. Kleinerman, M.D.,
2014-06-12 Current Advances in Osteosarcoma edited by Dr. Eugenie S. Kleinerman summarizes
molecular and genetic characteristics, new therapeutic ideas, and biological characteristics that
have been uncovered in the past 10 years. Osteosarcoma is an aggressive malignant neoplasm and it
is also the most common histological form of bone cancer. It accounts for approximately 56% of new
bone tumors, making it the most primary malignant bone tumor in children and adolescents. The
lungs are the most common site of metastases and once osteosarcoma spreads to the lungs, it is very
difficult to treat. To improve the outcome of this disease, the biology of osteosarcoma needs to be
better understood. There are numerous investigators around the world who have made seminal
discoveries about the important molecular pathways and genetic alterations that contribute to the
development and metastases of osteosarcoma. Other investigators have proposed novel therapeutic
strategies including some based on the molecular and genetic phenotype of the disease. Current
Advances in Osteosarcoma summarizes all of these new discoveries in one singular text, which will
help move the field forward.
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Edition Colmar - Guebwiller - DNA Votre week-end avec les DNA Le vendredi a 12h30. Tous les
vendredis, découvrez nos sélections, conseils et bons plans pour inspirer vos week-ends. Peut
contenir des publicités.

Actualités Strasbourg : toutes les infos en direct, faits divers - DNA Retrouvez les dernieres
actualités a Strasbourg et ses alentours. Restez informés avec Les Dernieres Nouvelles d'Alsace :
infos en direct, photos, vidéos

Edition de Molsheim - Obernai - DNA - les Derniéres Nouvelles Actualités Edition Molsheim -
Obernai : en direct, photos et vidéos. Restez informés avec Les Dernieres Nouvelles d'Alsace
Edition Haguenau - Wissembourg Actualités Edition Haguenau - Wissembourg : en direct, photos
et vidéos. Restez informés avec Les Derniéres Nouvelles d'Alsace



Région - Les Dernieres Nouvelles d'Alsace Retrouvez les derniéres actualités a Alsace et ses
alentours. Restez informés avec Les Dernieres Nouvelles d'Alsace : infos en direct, photos, vidéos
Orange frappe fort : un forfait inédit pour protéger vos - DNA Notre comparateur de forfait
mobile met actuellement en avant une édition spéciale de I'offre SaferPhone proposée par Orange,
exclusivement destinée aux moins de 18 ans. Facturé 9,99

CLASSEMENT CHOISEUL ALSACE 2025 - 4 | Matthieu BALMELLE 40 ans | Illkirch-
Graffenstaden Directeur général ACTUA Agence d’emploi

DNA - Les Dernieres Nouvelles d'Alsace : actualité en direct et info Toute I'info locale a
Strasbourg et en Alsace, et 1'actualité en direct en France et dans le monde : faits divers, société,
sport, politique, économie, santé, environnement

Faits divers en Alsace - DNA Les dossiers de la rédaction Il y a 50 ans a Strasbourg : dans les
archives des DNA En live : spectacles, concerts et événements en Alsace

Info Colmar : actualités, méteéo, faits divers, culture et sport - DNA Vous pouvez exercer en
permanence vos droits d’acces, rectification, effacement, limitation, opposition, retirer votre
consentement et/ou pour toute question relative au traitement de vos

Edition Colmar - Guebwiller - DNA Votre week-end avec les DNA Le vendredi a 12h30. Tous les
vendredis, découvrez nos sélections, conseils et bons plans pour inspirer vos week-ends. Peut
contenir des publicités.

Actualités Strasbourg : toutes les infos en direct, faits divers - DNA Retrouvez les dernieres
actualités a Strasbourg et ses alentours. Restez informés avec Les Dernieres Nouvelles d'Alsace :
infos en direct, photos, vidéos

Edition de Molsheim - Obernai - DNA - les Derniéres Nouvelles Actualités Edition Molsheim -
Obernai : en direct, photos et vidéos. Restez informés avec Les Dernieres Nouvelles d'Alsace
Edition Haguenau - Wissembourg Actualités Edition Haguenau - Wissembourg : en direct, photos
et vidéos. Restez informés avec Les Derniéres Nouvelles d'Alsace

Région - Les Dernieres Nouvelles d'Alsace Retrouvez les dernieres actualités a Alsace et ses
alentours. Restez informés avec Les Dernieres Nouvelles d'Alsace : infos en direct, photos, vidéos
Orange frappe fort : un forfait inédit pour protéger vos - DNA Notre comparateur de forfait
mobile met actuellement en avant une édition spéciale de I'offre SaferPhone proposée par Orange,
exclusivement destinée aux moins de 18 ans. Facturé 9,99

CLASSEMENT CHOISEUL ALSACE 2025 - 4 | Matthieu BALMELLE 40 ans | Illkirch-
Graffenstaden Directeur général ACTUA Agence d’emploi

Back to Home: https://ns2.kelisto.es



https://ns2.kelisto.es

