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Abstract

The 21st century is the life science and biotechnology century in
which developmental biology plays a leading role. Research in the
field of developmental biology has gone through three stages:
morphological description, cellular mechanism and molecular
mechanism. In the 21st century, focuses on key developmental
processes have shifted from single cell type to interaction among
different cell types and from one molecule to multi-molecule
networks, Current studies in the field show several characteristics
including extensive use of suitable model systems, whole organism
level, dynamic visualization, detailed molecular mechanism and
interdisciplinary cooperation. Research findings from developmental
biology studies will not only contribute to understanding the nature
of life but help identify causative factors of human reproductive and
developmental defects and diseases. The latter may be applied for
diagnosis, prevention and therapy. Therefore, research capacity in
developmental biology is becoming one of important indications for
science and health levels of a nation or a region.

Development of an organism is a self-command and self-
assembly process under the instruction of genetic information. The
important research areas in developmental biology include
developmental and metabolic functions of parental factors during

early embryogenesis, reprogramming of the zygotic genome and
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zygotic genome activation, regulation of patterns in embryos and
tissues, morphogen pattern formation and function, coupling of cell
cycle and cell fate, molecular mechanisms underlying mother-
embryo interaction for pregnancy outcome, genetic and epigenetic
mechanisms of abortion and birth defects, regulation of tissue/organ
primordia formation, mechanisms of cell differentiation and
morphogenesis during organogenesis, growth and size control of
organs, coordination during formation of different organs,
regulatory function of metabolism on development and homeostasis,
regulation of embryonic development by extraembryonic tissues,
mechanisms of congenital organ defects, identification of adult stem
cells and their embryonic origins, activation of proliferation and
differentiation of adult progenitor cells, regulatory mechanisms of
homeostasis of adult tissues and organs, mechanisms of tissue/organ
damage and repair, mechanisms of tissue/organ regeneration,
mechanisms of fate determination and homing of primordial germ
cells, regulation of meiosis initiation and progressing of primordial
germ cells, interaction of germ cells with somatic cells, regulation of
follicle survival, regulation of germ cell maturation, genetic and
environmental influence on infertility, transdifferentiation of somatic
cells to germ cells, plant meristem and organogenesis, response of
plants to environmental cues and developmental plasticity, plant cell
fate determination and totipotency, regulation of plant pollination
and fertilization, development of plant embryo and endosperm,
impact of environmental factors on reproduction and development,
evolution of developmental programs, and technology innovation for
developmental biology studies.

China is the second largest economy and is moving towards the
first place in economy as well as in science and technology.

Strengthening of developmental biology studies will be essential to



Abstract

lead life sciences in the near future. Besides, China has the largest
population with the highest number in infertility, birth defects and
development-related adult diseases. Since 2000, research level in
developmental biology in China has been rapidly elevating, Now the
number of publications in this field in China is the second highest in
the world and the impact has been increasing markedly. It is a right
time for the government to invest more on developmental biology
research in priority areas to make significant breakthroughs in basic
theory and advanced technology, which would provide support for
population health, give renewed impetus to the biomedical and
health industries, and form solid foundation for continuous gains in
agricultural productivity, The priority areas in developmental
biology research in China would include analysis of natural birth
cohort and assisted reproductive technology birth cohort, developmental
characteristics of pigs and monkeys and modeling of related human
diseases, functional and mechanistic studies of maternal factors,
embryonic development and embryo-derived diseases, homeostasis
of important tissues and organs, generation of organoids, regulation
of germ cell meiosis, mechanisms of infertility, developmental
plasticity of plants, emergence and evolution of reproductive
isolation and reproductive barriers in plants, long-range transpor-
tation of substances in plants, and public resource banks and

databases,
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