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Early Development 

DIFFUSIBLE FACTORS AND CELL DIFFERENTIATION. 
J.B. Gurdon, Wellcome CRC Institute of Cancer and Devel. Biol., 
Tennis Court Road, Cambridge CB2 IQR, England. 

All adult organs consist of several different cell-types; these first 
appear in embryos, and are then maintained, and usually replenished 
from stem cells, in later life. In humans and in vertebrate animals, 
interactions between cells are of overwhelming importance in 
initiating (and maintaining) cell differentiation. Major advances have 
recently been made in identifying the kinds of molecules which can 
initiate cell differentiation in embryos through cell interactions. 
These include a number of known "growth factors" such as basic FGF, 
TGFP, Activin, Wnt-8, etc. 

These factors, which are products of genes active in early 
development, are usually short-lived and, in contrast to hormones, are 

effective only over short distances of a few hundred microns or less 
than 10 cell diameters. Special mechanisms regulate the distance, and 
hence numbers of cells, over which these factors exert an influence in 
early development. One of these is the limited time over which cells 
are competent to respond to signalling molecules. Another is the 
nature of the extracellular material by which cells adhere to each 
other. 

The complete specialization of a cell-type usually depends on a 
sequence of cell interactions, such that cells formed as a result of one 
interaction, themselves emit a signal to which other cells respond. 
Most of the known cell interactions are of the paracrine type 
involving an interaction between different kinds of cells. But an 
example is also known in which cells of like type interact with each 
other, by a "community effect", and apparently by an autocrine 
mechanism. The general principle by which cell differences are 
generated in early vertebrate development differs from a typical 
hormone action in two major respects. First the signals are strictly 
limited in the distance they travel from their source. Second, many 
more cells have the ability to respond to the signal (by possession of 
appropriate receptors) than actually respond in normal life. 

Most of the locally acting diffusible factors of the kind just referred 
to have dramatically divergent effects on different cell-types at 
different stages of development. This diversity of response to the 
same factor may be achieved at the level of second messenger 
pathways or by the selective interaction of proteins with the 
promoters of early response genes. Examples of this last kind will be 
described. 

Short-lived locally acting factors seem to be of widespread 
importance in adult stem cells as well as in embryos, and may 
therefore be of clinical importance in regulating the production of 
differentiated cells from stem cells, and in preventing the proliferation 
and spread of cancer cells. 
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The Andrea Prader lecturer and awardee, selected by the 
European Society for Paediatric Endocrinology, will be an- 
nounced at the meeting. 
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