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Summary. A l t h o u g h differentiation g r a d e i s a n

important prognostic factor for colorectal tumors, its
usefulness is limited since its predictive value for tumor
behavior is not very significant. This might be related to
the subjective nature of histological assessment of
differentiation grade, which allows the distinction of
only three grades, and with limited reproducibility.
Characterization of the differentiation process at the
biochemical level may improve our understanding of
normal and malignant differentiation, and is expected to
provide molecular markers with higher discriminative
potential than histomorphology. Several studies have
compared gene expression in undifferentiated and
differentiated c o l o n c a r c i n o m a c e l l s , and m a n y
differentially expressed genes have been identified.
Some of these, including HLA class I, nucleophosmin,
adenylosuccinate lyase, a-tubulin, and a novel gene
designated Drgl, were found to be expressed at different
levels in neoplastic as compared to normal tissue. In this
review the rationale, implementation, and results of this
approach are discussed, as well as the characteristics of
t w o novel differentially e x p r e s s e d g e n e s , I C T l
(previously named DS-1) and Drgl .
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Introduction

Billions of colon epithelial cells are shed into the
colon lumen daily. The high turnover relies on rapid
proliferation and differentiation of the colon epithelium,
which appears to be organized hierarchically. Stem cells
located at t h e crypt b o t t o m d i v i d e infrequently
and asymmetrically, presumably to minimize the
accumulation of replication errors in the stem cell
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compartment. The daughter cell that i s destined to
differentiate subsequently enters a rapid proliferation
phase and migrates upward in the direction of the
intestinal lumen. When the upper half of the crypt is
reached, proliferation ceases and differentiation ensues
(for reviews see Podolsky, 1993; Gordon and Hermiston,
1994; Potten et al., 1997). The hierarchical organization
of proliferation and differentiation at the cellular level
may underlie the observation that colon carcinomas,
which by histological criteria are classified as poorly
differentiated (and therefore contain cells with high
growth potential), generally show a worse prognosis
than well-differentiated tumors (Kronborg, 1993).
However, the histological assessment of differentiation
is limited to only three grades (poorly, moderately, and
well differentiated) and subject to significant intero b s e r v e r variability. R a t h e r than by a subjective
morphological impression, differentiation might also be
assessed through the analysis of the expression of
differentiation-related molecular markers that may be
visualized by immunohistochemistry. Elucidation of the
biochemical p a t h w a y s underlying morphological
differentiation could provide a range of new molecular
markers that may improve our understanding of normal
and malignant cell differentiation, and, ultimately,
patient stratification for additional therapy. This review
discusses the prognostic value of colon epithelial cell
differentiation markers for colorectal cancer. In addition,
the characteristics of two differentiation-related genes
recently cloned in our lab are summarized and updated.
The genetic abnormalities underlying colorectal
carcinogenesis, mucin-related antigens; and tumorassociated antigens, have recently been excellently
reviewed elsewhere (Grogan et al., 1996).
Differentiation markers

A rational approach for the analysis of differentiation in colorectal cancer has been the study of markers
of differentiation related with the cell lineages that can
be distinguished in colorectal mucosa. For stem cells,
few reliable markers have been described. Proliferation
is not limited to stem cells, and proliferation markers

