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Molecular genetics of myelodysplastic syndrome

Seishi Ogawa

Department of Regeneration Medicine for Hematopoiesis,

Graduate School of Medicine, University of Tokyo

Myelodysplastic syndrome (MDS) is a constellation of
bone marrow failure states characterized by a clonal
expansion of abnormal hematopeietic progenitors, in-
effective hematopoiesis, and frequent progression to
acute myeloid leukemia (AML). Although pathegene-
sis of this intractable and mostly incurable disorder
stifl remains to be fully understood, significant pro-
gress has been made to characterize molecular or

genetic abnormalities that explain pathogenesis of this
syndrome, including mutations of N-RAS, p53, AMLI,
and other genes, translocations involving MLL, Evil,
and TEL/ETV'6 genes, and abnormally methylated pI5
gene. This review provides an overview of recent ad-
vances in the field of molecular genetics of the patho-
genesis of MDS with its focus on genetic abnorma-
lities.

Introduction

Myelodysplastic syndrome (MDS) is a group of clonal
myeloid disorders introduced into the FAB classification
system to reorganize and reclassify ‘refractory anemias'
showing varying degrees of cytopenia with morphologic
abnormalities in multiple blood components and a high
predisposition to acute myeloid leukemia (AML)', al-
though it has been criticized that MDS contains heteroge-
neous groups of disorders having different clinical
courses and pathogenesis’. In addition, it shows apparent
overlaps with other bone marrow failure states, including
aplastic anemia, paroxysmal nocturnal hemoglobinuria
(PNH), and myeloproliferative disorders (MPDs) in terms
of responses to immunosuppressive therapies, appearance
of PNH-positive blood cells, their clonality and
cytogenetic profiles, and natural disease courses®. In
boundary cases, therefore, some confusion may arise in
differential diagnosis of these entities. In spite of these,
however, common features of this syndrome are still evi-
dent in typical cases and consist of failure to produce ma-
ture blood components, clonal hematopoiesis, and a
predisposition to AML, and currently it has been well es-
tablished that a number of genetic alterations are involved
in development of MDS. Although several other mecha-
nisms have been also implicated in the pathogenesis of
MDS, the primary roles of genetic alterations in this
neoplastic disease should be underscored. In this review

major findings on these genetic abnormalities in MDS in
recent years will be summarized.

Clonality of MDS

Clonal hematopoiesis in MDS patients has been repeat-
edly tested using different methodologies” ™. Cytogenetic
abnormalities are simple and reliable makers for evaluat-
ing clonality, but they may represent only specific
subclenes when it comes to multilineage contributions of
the original MDS clone. Thus early studies on clonality in
MDS by Fialkow et al., based on the hypothesis of ran-
dom inacticvation of X chromosomes, employed the
polymorphism of G6PD protein in women genetically
heterozygous for this locus®, and more recently, the poly-
morphism of the androgen receptor gene has been utilized
for analyzing much larger numbers of women®’, although
several caveats should be still in mind'. With these meth-
odologies, the clonal origins of granulocytes and
erythroid progenitors have been unequivocally demon-
strated for MDS. On the other hand, the clonal origin of
lymphocytes remains controversial, where B lymphocytes
are variably involved and T lymphocytes are usually not
affected in MDS'". This may represent the fact that MDS
is originated exclusively from a myeloid precursor or al-
ternatively, the disease involves a pluripotent stem cell
and makes it incapable of producing mature B and/or T
lymphocytes. It is of special note, in view of therapeutic

Address correspondence to 8. Ogawa, Department of Regeneration Medicine for Hematopoiesis, Graduate School of Medicine, University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8655, Japan. Tel: +81-3-3815-5411; Fax: +81-3-5804-6261; E-mail: sogawa-tky@umin.ac jp

10

-14 -

Education Program Book



