embryo development

embryo development is a fundamental biological process that marks the
beginning of a multicellular organism's life cycle. It encompasses a series
of highly regulated stages through which a fertilized egg transforms into a
complex organism. This intricate progression involves cell division,
differentiation, and morphogenesis, all orchestrated by genetic and
environmental factors. Understanding the mechanisms behind embryo development
is crucial for fields such as developmental biology, medicine, and
reproductive technology. This article explores the various phases of embryo
development, the cellular and molecular events involved, and the factors that
influence successful growth. Additionally, it delves into common
abnormalities and advances in research that enhance comprehension of
embryogenesis.
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Stages of Embryo Development

The process of embryo development can be divided into distinct stages, each
characterized by specific cellular activities and morphological changes.
These stages set the foundation for the formation of tissues and organs in
the developing organism.

Fertilization and Zygote Formation

Embryo development begins with fertilization, the union of a sperm and an egg
cell. This results in the formation of a zygote, a single diploid cell
containing a complete set of chromosomes. The zygote initiates a series of
rapid mitotic divisions known as cleavage, which increases the number of
cells without increasing the overall size.

Cleavage and Blastocyst Formation

During cleavage, the zygote divides into smaller cells called blastomeres.
These cells continue to divide and rearrange, leading to the formation of a
morula, a solid ball of cells. The morula then develops into a blastocyst,
which features a fluid-filled cavity and distinct cell layers, including the
inner cell mass that will give rise to the embryo proper.



Gastrulation

Gastrulation is a critical phase where the blastocyst reorganizes into a
three-layered structure called the gastrula. The three germ layers
formed—ectoderm, mesoderm, and endoderm—serve as the precursors for all
tissues and organs in the body.

Organogenesis and Morphogenesis

Following gastrulation, organogenesis begins, involving the differentiation
of germ layers into specific organs and tissues. Morphogenesis shapes the
overall body plan through coordinated cell movements and growth patterns,
leading to the recognizable form of the embryo.

Cellular and Molecular Mechanisms

Embryo development is governed by intricate cellular processes and molecular
signals that control cell proliferation, differentiation, and spatial
organization. These mechanisms ensure the correct formation of tissues and
organs.

Cell Division and Proliferation

Cell division during embryo development is predominantly mitotic, allowing
the embryo to increase its cell number rapidly. The timing and rate of
division are tightly regulated to support proper growth and patterning.

Cell Differentiation and Gene Expression

As cells divide, they begin to specialize through differentiation, a process
controlled by selective gene expression. Transcription factors and signaling
pathways, such as Wnt, Hedgehog, and Notch, play essential roles in guiding
cells toward specific lineages.

Cell Signaling and Communication

Intercellular communication via signaling molecules and receptors is vital in
coordinating embryo development. These signals determine cell fate, position,
and behavior, ensuring synchronized development across the embryo.

Factors Influencing Embryo Development

Multiple intrinsic and extrinsic factors can impact the progression and
success of embryo development. Understanding these influences is crucial for
improving reproductive outcomes and preventing developmental disorders.



Genetic Factors

Genetic integrity is fundamental for normal embryo development. Mutations or
chromosomal abnormalities can disrupt gene function, leading to developmental
defects or failure of the embryo to progress.

Environmental Factors

Environmental conditions, including maternal health, nutrition, and exposure
to toxins, significantly affect embryo development. Optimal conditions
promote normal growth, while adverse environments may cause malformations or
pregnancy loss.

Assisted Reproductive Technologies

In vitro fertilization (IVF) and related assisted reproductive technologies
(ART) rely on controlled embryo development outside the body. Factors such as
culture media composition and incubation parameters are critical for
supporting embryo viability during ART procedures.

Common Abnormalities in Embryo Development

Despite the robustness of embryo development processes, various abnormalities
can occur, resulting in developmental disorders or pregnancy complications.

Genetic Abnormalities

Anomalies such as aneuploidy, where there is an abnormal number of
chromosomes, are common causes of embryo developmental failure and
miscarriage. Single-gene mutations can also lead to congenital disorders.

Structural Defects

Errors during morphogenesis may cause structural abnormalities in organs or
tissues. Examples include neural tube defects, congenital heart defects, and
limb malformations.

Developmental Arrest

Embryos may experience developmental arrest at various stages due to genetic
or environmental insults, preventing progression to later stages and often
resulting in early pregnancy loss.

Advances in Embryo Development Research

Recent scientific advances have expanded the understanding of embryo
development, enabling improved diagnostics and therapeutic interventions.



Stem Cell Research

Studies using embryonic stem cells provide insights into differentiation
pathways and tissue regeneration, offering potential for treating
developmental disorders and injuries.

Genomic and Epigenetic Technologies

High-throughput sequencing and epigenetic profiling have uncovered complex
regulatory networks controlling embryo development, facilitating
identification of critical genes and epigenetic marks.

Improvements in Assisted Reproductive Techniques

Advancements in embryo culture systems, genetic screening, and
cryopreservation have enhanced success rates in ART, allowing better
selection and preservation of viable embryos.

1. Fertilization and zygote formation initiate embryo development.
2. Cleavage leads to blastocyst formation with distinct cell populations.
3. Gastrulation establishes the three germ layers.

4. Organogenesis and morphogenesis form functional tissues and body
Structures.

5. Cellular and molecular mechanisms regulate growth and differentiation.
6. Genetic and environmental factors influence developmental success.

7. Research advances improve understanding and clinical outcomes.

Frequently Asked Questions

What are the main stages of embryo development?

Embryo development typically includes the zygote, cleavage, blastula,
gastrula, and organogenesis stages, leading to the formation of a fully
developed embryo.

How long does embryo development take in humans?

In humans, embryo development spans approximately the first 8 weeks after
fertilization, after which the embryo is referred to as a fetus.

What role does the zona pellucida play in embryo



development?

The zona pellucida is a glycoprotein layer surrounding the oocyte and early
embryo, protecting it and regulating sperm binding and fertilization.

How does cell differentiation occur during embryo
development?

Cell differentiation occurs as embryonic cells receive specific signals that
activate certain genes, leading them to develop into specialized cell types
and tissues.

What is the significance of the blastocyst stage in
embryo development?

The blastocyst stage is critical as it involves the formation of an inner
cell mass that will develop into the embryo, and an outer layer that forms
the placenta.

How do environmental factors affect embryo
development?

Environmental factors like temperature, nutrition, toxins, and maternal
health can influence embryo development, potentially causing developmental
abnormalities or affecting viability.

What advances have been made in studying human embryo
development?

Recent advances include improved imaging techniques, single-cell RNA
sequencing, and in vitro culture systems, enhancing understanding of early
human development and disease.

Can embryo development be influenced by genetic
mutations?

Yes, genetic mutations can disrupt normal embryo development, leading to
developmental disorders, miscarriages, or congenital abnormalities.

What ethical considerations are involved in embryo
research?

Ethical considerations include the moral status of embryos, consent,
potential for exploitation, and regulations governing embryo manipulation and
research.

Additional Resources

1. Principles of Developmental Biology

This comprehensive book covers the fundamental concepts of developmental
biology, including detailed chapters on embryo development. It explains the
molecular and cellular mechanisms that guide the formation and



differentiation of the embryo. The text is enriched with illustrations and
experimental approaches, making it a valuable resource for students and
researchers alike.

2. Embryology: Constructing the Organism

Focused on the intricacies of embryo formation, this book delves into the
stages of embryogenesis from fertilization to organ development. It discusses
genetic regulation, signaling pathways, and morphogenetic processes. The
clear explanations and up-to-date research findings help readers understand
how complex organisms arise from a single cell.

3. Molecular Embryology of the Mouse

This specialized text explores the molecular basis of mouse embryo
development, a key model organism in developmental biology. It covers gene
expression patterns, developmental genetics, and experimental techniques used
to study embryos. Researchers interested in mammalian development will find
this book particularly insightful.

4. Developmental Biology by Scott F. Gilbert

A classic and widely used textbook, it provides an in-depth overview of
developmental processes, including embryo development across various species.
The book integrates classical embryology with modern molecular biology and
genetics. It is well-illustrated and includes case studies that link
developmental biology to human health and disease.

5. Early Development of the Embryo

This book focuses on the earliest stages of embryogenesis, from zygote
formation through blastocyst implantation. It covers cellular
differentiation, pattern formation, and crucial signaling events during early
development. The text emphasizes experimental data and developmental
mechanisms conserved across species.

6. Human Embryology and Developmental Biology

Targeted towards medical students and professionals, this book provides a
detailed examination of human embryo development. It highlights clinical
correlations and congenital anomalies linked to developmental processes. The
clear and concise format makes it an essential guide for understanding human
developmental stages.

7. Cellular and Molecular Mechanisms of Embryonic Development

This book offers a deep dive into the cellular behaviors and molecular
signaling that drive embryo formation and growth. It covers processes such as
cell division, migration, and differentiation in the context of
embryogenesis. The text is ideal for readers interested in the mechanistic
aspects of development at the cellular level.

8. Comparative Embryology: A Functional Approach

By comparing embryo development across different species, this book
highlights evolutionary patterns and developmental strategies. It discusses
how variations in embryogenesis contribute to diversity in form and function.
The comparative perspective enriches the understanding of developmental
biology in an evolutionary context.

9. Stem Cells and Early Embryonic Development

This book explores the role of stem cells in the formation and development of
embryos. It explains how pluripotent stem cells contribute to tissue
formation and organogenesis. The text also covers advances in stem cell
research and their implications for regenerative medicine and developmental
biology.
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embryo development: Preimplantation Embryo Development Barry D. Bavister, 2012-12-06
This volume contains the Proceedings of the Serono Symposium on Pre implantation Embryo
Development, held in Newton, Massachusetts, in 1991. The idea for the symposium grew out of the
1989 Serono Symposium on Fertilization in Mammals* at which preimplantation development was
the predominant suggestion for a follow-up topic. This was indeed a timely subject in view of the
recent resurgence of interest in this funda mental phase of embryogenesis and its relevance to basic
research and applied fertility studies in humans, food-producing animals, and endangered species.
The symposium brought together speakers from a broad range of disciplines in order to focus on key
regulatory mechanisms in embryo development, using a wide variety of animal models, and on
representative topics in human preimplantation embryogenesis. The culmination of preimplantation
development is a blastocyst con taining the first differentiated embryonic tissues and capable of
initiating and sustaining pregnancy. The central objective of the symposium was to throw light on
the regulation of cellular and molecular events underlying blastocyst formation. It was particularly
appropriate that the date of the symposium marked the 20th anniversary of the publication of the
classic volume Biology of the Blastocyst, the proceedings of an international workshop held in 1970.
This book, which summarized most of the information then available on this topic in mammals, was
edited by the pioneer in blastocyst research, Dr. Richard Blandau, who was the guest speaker at the
symposium.

embryo development: Avian incubation conditions: Role in embryo development,
physiology and adaptation to the post-hatch environment Servet Yalcin, Edgar Orlando
Oviedo, 2023-02-16

embryo development: Atlas of Human Embryo Development Nicolas Plachta, Stephanie
Bissiere, 2025-08-21 This important and exciting atlas shows with unprecedented resolution the
development of the human embryo from fertilization to the end of pre-implantation development.
Technology can now capture dynamic changes at the subcellular level that drive embryogenesis and
development, allowing the whole team in reproductive medicine to move on from traditional imaging
of fixed specimens or classic light microscopy to seeing, as if in 3D and real time, the process of
fertilization and development of the human embryo - and of developmental defects. The human
embryo research documented here will be of paramount importance for reproductive health, offering
the chance to advance fertility treatments, genetic disease prevention, and our understanding of
early human development.

embryo development: Model Organisms in Embryonic Development Michael Schubert,
Gabriella Lania, Alice Jouneau , Denhi Schnabel, 2025-08-25 The field of developmental biology and
the study of embryonic development relies on a diverse range of model systems that offer unique
advantages and perspectives, allowing researchers to uncover fundamental principles and
mechanisms underlying this intricate process. This Research Topic aims to explore the diverse array
of model organisms used in the study of embryonic development and highlight their valuable
insights. Contributions to this collection may encompass various experimental approaches,
comparative analysis revealing different models’ specific strengths and contributions, and covering
all aspects of research investigating embryonic development. From the more well-established
models such as fruit flies, zebrafish, and Caenorhabditis elegans which have elucidated the
mechanisms of embryogenesis, pattern formation, and tissue morphogenesis, to mice, frogs, and
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more which have allowed us to in-depth genetic manipulation and greater experimental accessibility.
We welcome many article types, including Original Research articles, (mini-)Reviews, Methods,
Perspectives, and Opinion pieces, to provide a comprehensive and multidimensional view of the
field. Topics of interest include, but are not limited to: * Comparative studies examining similarities
and differences in embryonic development across different model organisms, shedding light on
evolutionary conserved mechanisms. ¢ Studies investigating the genetic and molecular factors
regulating key developmental processes, such as gastrulation, organogenesis, tissue patterning, and
cell fate determination. * Research exploring the roles of various signaling pathways, such as Wnt,
Notch, TGF-beta, and Hedgehog, in orchestrating embryonic development in different organisms. A
full list of accepted article types, including descriptions, can be found at this link.

embryo development: Laboratory Production of Cattle Embryos Ian Gordon, 2003-01-01
3000 new references added since the first editionGives information necessary to produce embryos
totally through in vitro techniques Shows commercial applications of embryo and oocyte
researchCattle remain at the forefront of many new developments in reproductive technology and
what can be done for the cow today will later be applicable to other farm livestock and perhaps
humans. This new edition reviews the considerable advances and issues in embryo production
technology, based on reports since the first edition in 1994. This is a must have volume for those
who own the first edition, and in itself an incredibly informative text.

embryo development: Drug Toxicity in Embryonic Development I Robert J. Kavlock,
George P. Daston, 2012-12-06 Having received the invitation from Springer-Verlag to produce a
volume on drug-induced birth defects for the Handbook of Experimental Pharmacology, we asked
ourselves what new approach could we offer that would capture the state of the science and bring a
new synthesis of the information on this topic to the world's literature. We chose a three-pronged
approach, centered around those particular drugs for which we have a relatively well established
basis for understanding how they exert their unwanted effects on the human embryo. We then
supplemented this information with a series of reviews of critical biological processes involved in the
established normal developmental patterns, with emphasis on what happens to the embryo when the
processes are perturbed by experimental means. Knowing that the search for mechanisms in
teratology has often been inhibited by the lack of understanding of how normal development
proceeds, we also included chapters describing the amazing new discoveries related to the
molecular control of normal morphogenesis for several organ systems in the hope that the
experimental toxicologists and molecular biologists will begin to better appreciate each others
questions and progress. Several times during the last two years of developing outlines, issuing
invitations, reviewing chapters, and cajoling belated contributors, we have wondered whether we
made the correct decision to undertake this effort.

embryo development: Signalling Pathways in Embryonic Development Juan J.
Sanz-Ezquerro, Andrea E. Miinsterberg, Sigmar Stricker, 2017-11-30 The formation of a complex
multicellular organism from a single cell is one of the most amazing processes of biology. Embryonic
development is characterised by the careful regulation of cellular behaviours such that cells
proliferate, migrate, differentiate and form tissues at the correct place and time. These processes
are genetically controlled and depend both on the history of cells, their lineage, and on the activities
of signalling pathways, which coordinate the cell interactions leading to organogenesis. The aim of
the Frontiers research topic “Signalling pathways in embryonic development” has been to provide a
forum for experts in cell and developmental biology to share recent advances in the field of
signalling during embryonic development. Sixteen articles in a variety of formats are united in this
Topic, offering a valuable collection for researchers looking for an update in the knowledge of
signalling pathways operating during embryogenesis. The works, focused mainly on vertebrates,
explore different aspects of this theme from cell communication to organ formation and have
implications for areas as distant as evolution or pathology. Understanding developmental signalling
pathways is important for several reasons. It gives us information about basic mechanisms of cell
function and interactions needed for morphogenesis and organogenesis. It uncovers the basis of



congenital malformations, since errors at any step of cell signalling during development are a major
cause of defects. This fundamental insight gives us clues to understand the mechanisms operating in
evolution that explain diversity in form and function. And finally, it allows the identification of
possible causes of disease in the adult organism (such as cancer or degenerative diseases)
pinpointing possible targets for therapeutic approaches.

embryo development: Drug Toxicity in Embryonic Development II Robert J. Kavlock,
George P. Daston, 2012-12-06 Having received the invitation from Springer-Verlag to produce a
volume on drug-induced birth defects for the Handbook of Experimental Pharmacology, we asked
ourselves what new approach could we offer that would capture the state of the science and bring a
new synthesis of the information on this topic to the world's literature. We chose a three-pronged
approach, centered around those particular drugs for which we have a relatively well established
basis for understanding how they exert their unwanted effects on the human embryo. We then
supplemented this information with a series of reviews of critical biological processes involved in the
established normal developmental patterns, with emphasis on what happens to the embryo when the
processes are perturbed by experimental means. Knowing that the search for mechanisms in
teratology has often been inhibited by the lack of understanding of how normal development
proceeds, we also included chapters describing the amazing new discoveries related to the
molecular control of normal morphogenesis for several organ systems in the hope that experimental
toxicologists and molecular biologists will begin to better appreciate each others questions and
progress. Several times during the last two years of developing outlines, issuing invitations,
reviewing chapters, and cajoling belated contributors, we have wondered whether we made the
correct decision to undertake this effort.

embryo development: Maternal, Fetal, & Neonatal Physiology Susan Tucker Blackburn,
2007 No further information has been provided for this title.

embryo development: In Vitro Embryogenesis in Plants Trevor A. Thorpe, 1995-04-30 In
vitro Embryogenesis in Plants is the first book devoted exclusively to this topic. As the ultimate
demonstration of totipotency in plants, somatic and haploid embryogenesis is of vital importance to
all those working on or interested in basic and applied aspects of plantlet information and
regeneration. The text includes comprehensive reviews written by experts, on all facts of in vitro and
in vivo embryogenesis. Some chapters deal with the morphogenic, structural and developmental,
physiological and biochemical, and molecular biological aspects of the subject. Chapters are also
devoted to haploid embryogenesis, asexual embryogenesis in nature, zygotic embryogenesis, and
zygotic embryo culture. Detailed tables summarizing successful somatic embryogenesis in all
vascular plants are also included. This book, therefore, brings together previously scattered
information to provide an indispensable reference book for both active researchers, graduate
students and anyone interested in this aspect of tissue culture technology and plant development.

embryo development: The RNA Revolution in Embryonic Development and Cell
Differentiation in Health and Disease Francesco Fazi, Alessandro Rosa, Constance Ciaudo, Pavel
Sumazin, 2021-11-02

embryo development: Fertilization and Embryonic Development In Vitro Luigi
Mastroianni, John D. Biggers, 2012-12-06

embryo development: Molecular genetics analysis of in vitro produced preimplantation
stage_Bovine embryos for developmental competence Solomon Mamo Geneme, 2004

embryo development: Gametogenesis, Early Embryo Development and Stem Cell
Derivation Tiziana A.L. Brevini, PENNAROSSA GEORGIA, 2012-09-30 This Brief offers a concise,
handy overview of the main concepts related to Embryology, revisited through the novel concepts
that are applied daily in stem cell research and cell therapy oriented investigations. It is based on
three main areas: -The process involved in female gamete differentiation and maturation. The main
aspects related to cell biology will be covered and an overview of the epigenetic regulation of
gametogenesis will be presented. -Early stages of embryo development with a careful analysis of the
regulatory mechanisms driving cleavage, polarization and genome activation. -Stem cell and



gametogenesis. The use of the oocyte as a possible source for the derivation of stem cell lines is
discussed and depicted as a powerful tool to investigate oocyte potency and asymmetric imprinting.
The potential biological implications are evaluated and use of stem cells to derive oocytes is
presented.

embryo development: Physiological Ecology of Pacific Salmon Cornelis Groot, 2010-10-01
Every year, countless juvenile Pacific salmon leave streams and rivers on their migration to feeding
grounds in the North Pacific Ocean and the Bering Sea. After periods ranging from a few months to
several years, adult salmon enter rivers along the coasts of Asia and North America to spawn and
complete their life cycle. Within this general outline, various life history patterns, both among and
within species, involve diverse ways of exploiting freshwater, estuarine, and marine habitats. There
are seven species of Pacific salmon. Five (coho, chinook chum, pink, and sockeye) occur in both
North America and Asia. Their complex life histories and spectacular migrations have long
fascinated biologists and amateurs alike. Physiological Ecology of Pacific Salmon provides
comprehensive reviews by leading researchers of the physiological adaptations that allow Pacific
Salmon to sustain themselves in the diverse environments in which they live. It begins with an
analysis of energy expenditure and continues with reviews of locomotion, growth, feeding, and
nutrition. Subsequent chapters deal with osmotic adjustments enabling the passage between fresh
and salt water, nitrogen excretion and regulation of acid-base balance, circulation and gas transfer,
and finally, responses to stress. This thorough and authoritative volume will be a valuable reference
for students and researchers of biology and fisheries science as they seek to understand the
environmental requirements for the perpetuation of these unique and valuable species.

embryo development: Early Embryonic Development of Animals Wolfgang Hennig, 2013-06-05
Four of the major animal systems studied for the mechanisms of their early embryonic development
are treated in this volume. The articles address the specific questions studied in the various systems,
discuss the fundamental questions raised by the particular organism and explain the techniques
used to find answers to these questions. Questions of patternformation, early organogenesis and the
genetics of the early development arecovered as well as the question of parental imprinting
phenomena in mammals which are important for the early differentiation. The development of the
mouse, Drosophila, Caenorhabditis and the zebrafish is emphasized by leading experts of their
fields, and current problems in each system are exposed. For the zebrafish the advantages of this
new system for developmental biology studies are summarized and discussed in their values, while
in the other system the emphasis is laid on one of the actual field of research.

embryo development: Plant Propagation by Tissue Culture Edwin F. George, Michael A. Hall,
Geert-Jan De Klerk, 2007-10-24 For researchers and students, George’s books have become the
standard works on in vitro plant propagation. For this, the third edition of the classic work, authors
with specialist knowledge have been brought on board to cover the hugely expanded number of
topics in the subject area. Scientific knowledge has expanded rapidly since the second edition and it
would now be a daunting task for a single author to cover all aspects adequately. However, this
edition still maintains the integration that was characteristic of the previous editions. The first
volume of the new edition highlights the scientific background of in vitro propagation. The second
volume covers the practice of micropropagation and describes its various applications.

embryo development: Somatic Embryogenesis in Woody Plants S. Mohan Jain, Pramod K.
Gupta, R.J. Newton, 1995-05-31 The quality of human life has been maintained and enhanced for
generations by the use of trees and their products. In recent years, ever rising human population
growth has put tremendous pressure on trees and tree products; growing awareness of the potential
of previously unexploited tree resources and environmental pollution have both accelerated
development of new technologies for tree propagation, breeding and improvement. Biotechnology of
trees may be the answer to solve the problems which cannot be solved by conventional breeding
methods. The combination of biotechnology and conventional methods such as plant propagation
and breeding may be a novel approach to improving and multiplying in large number the trees and
woody plants. So far, plant tissue culture technology has largely been exploited in the propagation of




ornamental plants, especially foliage house plants, by com mercial companies. Generally, tissue
culture of woody plants has been recal citrant. However, limited success has been achieved in tissue
culture of angiosperm and gymnosperm woody plants. A number of recent reports on somatic
embryogenesis in woody plants such as Norway spruce (Picea abies), Loblolly pine (Pinus taeda),
Sandalwood (Santalurn album), Citrus, Mango (Mangifera indica), etc. , offer a ray of hope of: a)
inexpensive clonal propa gation for large-scale production of plants or emblings or somatic embryo
plants, b) protoplast work, c) cryopreservation, d) genetic transformation, and e) artificial or
manufactured seed production.

embryo development: Fetal Medicine Charles H. Rodeck, Martin J. Whittle, 2009-01-01 Fetal
medicine has emerged as a separate subspecialty over the last 30 years as a result of major
advances in a number of areas, in particular ultrasound imaging, cytogenetics, molecular biology
and biochemistry. The widespread use of antenatal screening and diagnostic tests has led to an
increased need for obstetricians to have knowledge and skills in fetal medicine. This book provides
the information that underpins training programmes in fetal medicine and integrates science and
clinical disciplines in a practical and useful way. Clinical sections include: the latest advances in
prenatal screening; a systems-based presentation of the diagnosis and management of fetal
malformations; complete coverage of common and rare fetal conditions including growth restriction,
endocrine and platelet disorders, early pregnancy loss, and twins/multiple pregnancy. More focus on
important basic-science concepts, such as maternofetal cell trafficking, and the relevance to clinical
management.

embryo development: Cell Signaling During Mammalian Early Embryo Development
Henry J. Leese, Daniel R. Brison, 2015-05-08 The book considers signaling events from the zygote
embryo through to the blastocyst with relevant data from embryonic stem (ES) cells, including
dialogue with the extracellular environment and with the maternal tract during the implantation
process. Application of the knowledge described to improve the success of human and animal
assisted conception is considered where appropriate, but the focus is largely on fundamental rather
than applied cell/molecular biology, as this is the area that has historically been neglected. While the
general features of metabolism during preimplantation development are well established, especially
in terms of nutrient requirements, uptake and fate, remarkably little is known about early embryo
signaling events, intracellular or intercellular, between individual embryos in vitro or with the
female reproductive tract in vivo. This contrasts with the wealth of information on cell signaling in
somatic cells and tissues, as a glance at any textbook of biochemistry illustrates. This lack of
information is such that our understanding of the molecular cell biology of early embryos -- a
prerequisite to defining the mechanisms which regulate development at this critical stage of the life
cycle -- is seriously incomplete. This volume is the first to address this issue by describing the
current state of knowledge on cell signaling during mammalian early embryo development and
highlighting priority areas for research.
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