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The development of specialized cell types is called differentiation (Table). 
These overt changes in cellular biochemistry and function are preceded by a 
process involving the commitment of the cell to a certain fate.  
At this point, even though the cell or tissue does not appear phenotypically 
different from its uncommitted state, its developmental fate has become 
restricted. The process of commitment can be divided into two stages. 
 
The first stage is a labile phase called specification. The fate of a cell or a tissue 
is said to be specified when it is capable of differentiating autonomously when 
placed in a neutral environment such as a petri dish or test tube. (The 
environment is neutral with respect to the developmental pathway.) At this stage, 
the commitment is still capable of being reversed. 
 
The second stage of commitment is determination. A cell or tissue is said to be 
determined when it is capable of differentiating autonomously even when placed 
into another region of the embryo. If it is able to differentiate according to its 
original fate even under these circumstances, it is assumed that the commitment 
is irreversible  



The defect experiment, wherein one destroys a portion of the embryo and 
then observes the development of the impaired embryo. 
 
The isolation experiment, wherein one removes a portion of the embryo 
and then observes the development of the partial embryo and the isolated 
part. 
 
 The recombination experiment, wherein one observes the development of 
the embryo after replacing an original part with a part from a different 
region of the embryo. 
 
 The transplantation experiment, wherein one portion of the embryo is 
replaced by a portion from a different embryo. This fourth technique was 
used by some of the same scientists when they first constructed fate maps 
of early embryos (see Mangold and Spemann). 



Weismann's theory of inheritance (1883) 



1. Defect experiment (Roux, 1888) 



2. Isolation experiment (Driesch, 1892) 



3. Recombination experiment (Driesch, 1893) 



Second, Driesch concluded that the sea urchin embryo is a “harmonious 
equipotential system” because all of its potentially independent parts functioned 
together to form a single organism.  
 
Third, he concluded that the fate of a nucleus depended solely on its location in 
the embryo.  

First, Driesch had demonstrated that the prospective potency of an isolated 
blastomere (those cell types it was possible for it to form) is greater than its 
prospective fate (those cell types it would normally give rise to over the 
unaltered course of its development).  
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Problem solving 1. 
a. Deletion of Gene A gives a phenotype  

b. The phenotype involves many cells 

c. Too many cells 

Is the phenotype cell-autonomous? 
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