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(1) BEFZOEAPBE (Basic Concepts in Developmental Biology)
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Development ¥5/E : Development is the process by which a complex multicellular organism arises from a
single cell. It involves an increase in cell number, differentiation, pattern formation and morphogenesis, as
well as net growth. Development is a gradual process, so the complexity of the embryo increases
progressively.

Growth 4 F & Cell division #5324 : Although development involves both cell division and growth,
these processes can occur independently. During the cleavage divisions that occur in early animal
development, there is an increase in cell number without growth, so that the egg is divided into a series of
progressively smaller cells. Later in development, cell division and growth occur together, although growth
may occur without cell division through changes in cell size and the deposition of materials such as bone
into the extracellular matrix.

Differentiation 771t : Differentiation is the process by which different cell types are generated. Cells

become structurally and functionally specialized by synthesizing different proteins. Differentiation thus

reflects the activation and maintenance of different patterns of gene expression.



Pattern formation /X% — > JZfk : All embryos of a given species have a similar structure or body plan

because the cells become organized in the same way. The body plan is progressively filled with detail as
development proceeds. To organize themselves in this way, cells must know where they are in relation to
other cells in the embryo. This is achieved by giving each cell a positional value in relation to the principle
embryonic axes, often in response to a morphogen gradient. Later in development, pattern formation
generates the fine details of emerging organs. A variety of different mechanisms is involved, some intrinsic

and others requiring cell-cell interactions.

Morphogenesis ZHE/ZEL : Morphogenesis is the creation of shapes and structures. This is governed by
different forms of cell behavior, including differential rates of cell proliferation, changes in cell shape and

size, the movement of cells relative to each other, cell fusion and cell death.
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Hi# : The INSTANT NOTES series: “Developmental Biology”, by R. M. Twyman, Springer-Verlag New
York.



