
While the Lausten-Thomsen et al paper is
not conclusive, it suggests an alternative model
of TEL-AML1 leukemogenesis (see figure,
Model B). In this model, the initiating event
(TEL-AML1 fusion) is as rare as the disease
itself, implying that a high proportion (per-
haps 100%) of babies born with a detectable
TEL-AML1 fusion are destined to develop
TEL-AML1� ALL. Could newborn screen-
ing for TEL-AML1 be considered in this sce-
nario? Assuming a sensitive and specific clini-
cal test could be developed, the problem of
what to do with the small number of babies
with positive screens would remain. How
would one determine whether treating
TEL-AML1� newborns during the preleuke-
mic phase could prevent the development
of ALL? Or whether using intensive surveil-
lance to detect the development of ALL
very early in the disease process could trans-
late into improved outcomes? These impor-
tant questions can only be answered with more
research in this fascinating aspect of leukemia
biology.
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EV(I1)olution of AML DNA methylation
----------------------------------------------------------------------------------------------------------------

Gordon D. Ginder VIRGINIA COMMONWEALTH UNIVERSITY MASSEY CANCER CENTER

High expression of the ecotropic viral integration site (EVI1) gene is associated
with poor outcome in acute myeloid leukemia (AML). In this issue of Blood,
Lugthart et al show that EVI1 expression is also associated with a specific gene pro-
moter DNA methylation signature in AML and present evidence for a mechanistic
link through interaction between EVI1 and the DNA methyl transferases
DNMT3A and DNMT3B.1

DNA methylation has long been associated
with gene silencing during normal devel-

opment2 and in human cancer.3 The majority
of DNA methylation in vertebrates occurs as
cytosine methylation within the dinucleotide
CpG. The association between DNA methyl-
ation and gene silencing is strongest for genes
with promoters that contain a high density of
the dinucleotide CpG in which the cytosine is
heavily methylated. Both myelodysplasia and
AML have been shown to be associated with
abnormal DNA methylation patterns in mul-
tiple studies. In the case of myelodysplasia,
inhibitors of DNA methylation, including
5-azacytidine and 5-deoxy-2-azacytidine, have
been shown to be of clear therapeutic benefit.4

Methods for assessing genome-wide cytosine
methylation status have evolved rapidly in
recent years. One such method, the HELP
assay, has been used to classify AML into dis-
tinct prognostic groups independent of other
known factors based on the patterns of methyl-
ation of specific sets of genes, most of which
contain CpG-rich regions.5

The EVI1 gene is aberrantly overexpressed
in up to 8% of cases of AML, many but not all
of which involve chromosome 3q26 lesions,
and its expression is associated with poor clini-
cal outcomes.1 EVI1 has been shown to associ-
ate with the histone methyl transferases
SUV39H1 and G9a as well as C-terminal
binding protein and to act as a transcriptional

repressor.6,7 It has also been shown to associate
with BRG-1 and has been implicated in damp-
ing the histone deacetylase repressor activity
of HDAC1 in the MBD3-NuRD complex,8

suggesting a possible role in transcription acti-
vation as well. In the article by Lugthart et al,
the HELP assay was used to define a distinct
signature of aberrant DNA methylation in
CpG-rich promoters in leukemia cells that
express EVI1, and an even more pronounced
signature in the highest EVI1-expressing
cases.1 Furthermore, evidence is presented
that EVI1 associates with the DNA methyl
transferases DNMT3A and DNMT3B, and
that EVI1 binds in vivo to a group of gene pro-
moters included in the hypermethylated gene
promoter signature set of EVI1-positive
AMLs. Previous studies have shown that the
oncogenic transcription factor PML-RARA
may mediate recruitment of DNA methyl
transferases and subsequent promoter hyper-
methylation.9 EV1-expressing AML provides
another example of how aberrant methylation
of genes in cancer cells can be determined
specifically rather than entirely stochastically
by selective pressure for growth or survival
advantage.

Several important questions remain about
the interplay among EVI1, aberrant DNA
methylation of specific genes, and leukemo-
genesis (see figure). Because histone methyl-
ation by SUV39H1 has been shown to be criti-
cal for some DNA methylation events,2 it
remains unclear whether EVI1 directs methyl-
ation of the genes to which it binds strictly by
recruiting DNMT3A and/or DNMT3B, or
whether histone methylation also plays a role.
The expression pattern of the hypermethyl-
ated signature gene set in EVI1-positive leuke-
mia was not directly determined by Lugthart
et al.1 Because EVI1 has also been associated in
vitro with gene activation mechanisms and
because methylated CpG-rich genes can in
some cases be expressed,10 the exact causal link
between EVI1 and silencing of a specific tumor
suppressor gene or genes and leukemogenesis
remains to be determined. As noted in the
article, animal models will be required to de-
finitively answer some of these questions.
Nonetheless, the association between EVI1
expression, and a distinct hypermethylation
signature of CpG-rich promoters, including
those of several putative tumor suppressor
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genes, is an important finding with clear impli-
cations for understanding the pathogenesis of
(and potentially developing more effective
targeted therapy for) this high-risk group of
AMLs. It is also clear that the concept of a role
for aberrant DNA methylation and the com-
ponents of the epigenetic machinery in the
pathogenesis of AML continues to gain mo-
mentum, and we can expect to see more ex-
amples of these relationships emerging in the
near future.
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An event of shear importance
----------------------------------------------------------------------------------------------------------------

Robert K. Andrews and Michael C. Berndt MONASH UNIVERSITY; DUBLIN CITY UNIVERSITY

In this issue of Blood, Yong and colleagues report that circulating blood platelets
and monocytes in stable coronary artery disease patients can become activated by
shear stress during passage through a stenosed sclerotic lesion, despite dual anti-
platelet therapy, and the absence of either plaque rupture or collagen exposure.1

A remarkable feature of the Yong et al
study was the collection of blood

samples from the coronary artery both up-
stream and downstream of the coronary le-
sion, as well as from the coronary sinus.
These multiple samples were combined with
the application of new computational angio-
graphic imaging technology so that cellular/
molecular changes in platelets or monocytes
could be correlated with the severity of ste-
nosis and the calculated degree of intravas-
cular shear stress. Blood platelets from
20 patients with stable angina undergoing
elective percutaneous coronary interven-
tions involving an epicardial coronary artery
showed significantly elevated surface ex-
pression of the �-granular activation
marker, P-selectin, and increased platelet-
monocyte aggregates downstream of the
stenosis.1 There was no significant increase
in the platelet levels of activated integrin
�IIb�3 which binds von Willebrand factor
(VWF) or fibrinogen in platelet aggregation,
possibly because all the patients studied
were on the antiplatelet drugs, aspirin and
clopidogrel (Plavix). The data suggest that
levels of shear stress under these conditions
are sufficient to activate platelets leading to
degranulation and monocyte interaction,
but without shear-induced platelet aggrega-
tion, raising important questions regarding
the efficacy of antiplatelet drugs in cardio-
vascular disease.

Activation of blood platelets by rheologic
shear stress has been known for decades,
stemming from studies of artificial heart

Proposed interactions of EVI1 with DNA methyl transferases DNMT3A and DNMT3B and other components of the epigenetic silencing machinery.
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