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Summary. Transdifferentiation is a process in which a 
cell committed to a particular specialization changes to 
another quite distinct type. It occurs  during 
embryological development and some pathological 
processes, and causes the tumor cells to express a 
phenotype different from that of their normal 
progenitors. Neoplastic transdifferentiation involves 
pathogenesis of cancer subtype, transition between 
neoplastic epithelia and neuroendocrine cell, transition 
between neoplastic epithelia and mesenchyme, as well as 
transition between non-neuroectodermal and 
neuroectodermal cells. We propose that differentiation 
disturbance of cancer cells should include not only 
lower-, un-, or  de-differentiation, but a lso 
transdifferentiation. Tumor cell transdifferentiation 
results from genetic instabilities. In some type of 
neoplastic transition, the initiation may be induced by 
extracellular matrix and growth factors. 
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Introduction 

Differentiation may be defined as the process by 
which cell achieves its specialization in function and 
structure. Differentiation implies that a cell has switched 
on a particular set of genes. Before the phenotype of cell 
can be expressed and recognized in the differentiation 
process, there is a stage in which the developmental fate 
of the cell is established. This status is called cell 
commitment (or determination).  Now we regard 
commitment as being encoded as  a combination of 
transcription factors present in the cell. 

Once cells are committed, their differentiation 
directions to special phenotypes are  s table  and 
inheritable. When a cell's commitment to a particular 
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specialization changes to another quite distinct type, the 
cell is said to be transcommitted (transdetermined) and 
transdifferentiated. The  phenomenon of trans- 
determination was discovered first in Drosophila 
development. It was found that mutants may cause fruit 
fly to develop a second pair of wings or grow legs 
instead of antennae on the head (Wang, 1990). We now 
know this is because of homeotic gene mutation. Eguchi 
and Okada demonstrated through clonal cell culture 
studies that retina1 pigmented epithelial cells from 
chicken embryo at a late developmental stage can switch 
their cell type to those of lens cells, and develop lentoids 
(Eguchi and Okada, 1973). 

In the normal development  of any embryo, 
transitions between different cell types have to be 
occurred at some stages. At the blastula stage of an 
embryo, only single cell type proto-epithelium exists. 
All tissues and cells of adult are derived from this 
embryonic epithelia. The transition of proto-epithelium 
to primitive mesenchyme is the first and most important 
step in ontogenesis. During organogenesis, certain 
primitive mesenchyme may regain epithelial phenotype. 
For example, the highly proliferative mesenchyme of 
metanephric blastema is converted into primitive renal 
vesicle (epithelial structure). It is known the migratory 
neural crest cells in vertebrate embryo may differentiate 
into a large variety of derivatives, including the so-called 
mesectoderm, which plays a crucial role in the formation 
of connective and skeletal structures of the head. 

Some fetal epithelia still retain the potential to 
change into mesenchymal cells. During development of 
the fetal palate, two palatal shelves fuse at the midline. 
Epithelia1 cells on each side of the fused area are 
converted into fibroblasts (Fitchet and Hay, 1989; 
Griffith and Hay, 1992). 

In the adult body, transition between different types 
of epithelium may be a normal phenomenon. The 
superficial layer of the stratified squamous epithelium 
lining the mouse vagina changes cyclically into cuboidal 
mucinous cells in response to sex hormones secreted 
during the normal estrous cycle (Horvat et al., 1992). In 
pathological conditions, mature epithelial cells of one 




























