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DNA micro-array analysis of myelodysplastic syndrome

HIROYUKI MANO

Division of Functional Genomics, Fichi Medical School, Kawachigun, Tochigi, Japan

Abstract

Myelodysplastic syndrome (MDS) is an enigmatic disorder characterized by ineffective hematopoiesis and dysplastic
morphology of blood cells. The clinical course of MDS consists of distinct stages, with early stages often progressing to
advanced ones or to acute myeloid leukemia (AML). Little is known of the molecular pathogenesis of MDS or of the
mechanism of its stage progression. DNA micro-atray analysis, which allows simultaneous monitoring of the expression
levels of tens of thousands of genes, has the potential to provide insight into the pathophysiology of MDS. Several studies
have applied this new technology to compare gene expression profiles either between MDS and the healthy condition, among
the different stages of MDS or between MDS-derived AML and de novo AML.. Selection of an appropriate hematopoletlc
fraction is important for such studies, which to date have been performed with differentiated granulocytes, CD34"
progenitors and CD133" immature cells. These studies have revealed that each stage of MDS has its own ‘molecular
signature’, indicating the feasibility of differential diagnosis of MDS based on gene expression profile. They have also
demonstrated that the current clinical diagnosis of MDS results in the misclassification of patients with regard to these
molecular signatures.

Keywords: Myelodysplastic syndrome, DNA micro-array, acute myeloid leukemia, stage progression, gene expression profile

Introduction

Myelodysplastic syndrome (MDS) is an enigmatic
disorder that is characterized by 2 clinical mani-
festations: ineffective hematopoiesis (cytopenia in
peripheral blood despite hyper- or normal cellularity
in bone marrow) and dysplastic morphology of blood
cells [1]. MDS mostly affects the elderly, with an
incidence of 15-50 cases per 100000 people per
year [2]. Clonality in multiple lineages of blood cells
is found in individuals with MDS, suggesting that
MDS is a clonal disorder of multi-potent stem cells
in bone marrow [3].

An important aspect of MDS is that it comprises
different clinical stages. According to the World
Health Organization (WHO) classification of MDS
[4], affected individuals whose bone marrow con-
tains < 5% blasts are diagnosed with refractory
anemia (RA), RA with ringed sideroblasts (RARS),
refractory cytopenia with multi-lineage dysplasia
(RCMD) or refractory cytopenia with multi-lineage
dysplasia and ringed sideroblasts (RCMD-RS),
whereas those whose bone marrow contains 5-9%

or 10-19% blasts are diagnosed with RA with excess
blasts (RAEB)-1 or RAEB-2, respectively. About
10-30% of MDS patients at the early stages (RA,
RARS, RCMD or RCMD-RS) will eventually
undergo stage progression to RAEB and, subse-
quently, to acute myeloid leukemia (AML).

Despite the relatively high incidence of MDS,
its molecular pathogenesis is poorly understood
(Figure 1). Gene mutations or other genomic altera-
tions that might give rise to RA or RCMD remain to
be identified and the ineffective hematopoiesis appa-
rent in MDS patients remains to be characterized at
the molecular biological level. It is also not known
what triggers progression of early stages of MDS to
advanced ones in some individuals but not others.

Cytopenia in peripheral blood is also found in
patients with aplastic anemia (AA). Although the
bone marrow of most individuals with AA is
characterized by hypocellularity, the difference in
marrow cellularity between patients with AA and
those with RA or RCMD is not always clear. Anti-
thymocyte globulin, a standard treatment for AA, is
also effective in a sub-set of patients at the early
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