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Mediastinal B-cell Two very recent studies based on gene- while to embark on molecular biologic
lymphoma, classical expression profiling, including the work of  studies further illuminating the common
Hodgkin disease, and Savage and colleagues (in this issue, page mechanisms in tumorigenesis and mecha-
the winds of change 3871), give substantial support to this nisms explaining the unquestionable differ-

emerging concept. Rosenwald et défine ences such as histology, gender predomi-
mediastinal B-cell lymphoma as a recogniz- nance, and spread, which for so long have

For many years, the bifurcation between  able entity different from the “germinal clouded the relationship between medias-
Hodgkin disease and non-Hodgkin lym- center” and from the “activated” group, as tinal B-cell lymphoma and classical
phomas appeared settled: the former com- previously defined by these authors by a  Hodgkin disease.

prised an easily recognizable lymphoma  characteristic signature. Surprisingly, —Peter Mdller
category and the latter was a heterogenous probing cell lines on a previously published University of Uim, Germany
group of T- and B-cell neoplasias. The clini- Lymphochip comprising 12 196 cDNAs re- | = g cnvaida. Wright G, Leroy K, et al. Molecular
cally aggressive B-cell lymphomas were vealed a similarity between Hodgkin cell diagnosis of primary mediastinal B cell lymphoma
regarded as a rather fuzzy group of tumors lines and both the putatively mediastircalll :gfg”;'fgfjjlTﬁﬁ;;ﬁﬂﬂ;ﬁg{j{’;ﬁ f;] z%?;ﬂrf ,fy?:,ffuse
composed of more or less large neoplastic line Karpas1106 and whole tumor tissue— phoma. J Exp Med. 2003;198:851-862.

cells. As is often the case in pathology, this derived RNAfrom mediastinal B-cell lym-

view turned out to be naive. Hodgkin phomas. In essence, the conclusions drawn Hypomethylation therapy

disease is presently grouped into 2 subcatefrom this gigantic set of data are confirmed for hemoglobin

gories: “classical,” which current opinion by conclusions drawn by Savage and col- gisorders is back at

regards as germinal-center—derived in nearlyeagues from their own data based on the center stage

all cases (rare T-cell cases excluded), and U133A and U133B Affymetrix chips. Again,

“lymphocyte predominant,” which com- mediastinal B-cell ymphoma had a signa- The discovery of the inverse relationship
prises cases that are believed to always be ture differing from those of other large between methylation of cytosine residues
of germinal-center origin. Large-scale gene B-cell lymphomas, including several with  ang gene expression provided an early
expression studies profiling diffuse, large  secondary mediastinal involvement. In addi-gimpse of the important role of epigenetic
B-cell lymphomas revealed different expres-tion, the profiles of mediastinal B-cell lym-  mogifications in the regulation of globin
sion patterns, called signatures, that mim- - phoma resembled those of Hodgkin cell  gene expression. The use of 5-azacytidine to
icked the steps in normal B-cell ontogeny. jines. Both studies constitute an important  induce hypomethylation of silenced fetal
step forward. Both papers contain a wealth globin genes to reactivate their expression
of new genes of interest that may now may in adult life heralded a new era in molecular
be studied in detail, including confirmation therapy Although the induction of fetal

on the protein level. Proof-of-principle ex- hemoglobin (HbF) by 5-azacytidine was
amples are given by Rosenwald et al (eg, impressive, serious concerns about its po-
the MAL protein, previously published as a tential short- and long-term side effects pre-
characteristic of mediastinal B-cell lym- vented its widespread use in sickle cell
phomas, in Reed-Sternberg cells) and by  disease and/ds-thalassemia. Interestingly,
Savage et al (eg, the nuclear localization of controversy over the proposed mechanism
c-REL protein in mediastinal B-cell lym- of induction of HbF by 5-azacytidine led to
phoma, a feature that had been recently  the identification of hydroxyurea as another
Molecular cytogenetics strongly suggest thatsshown in Hodgkin cases with gains of 2p, chemotherapeutic agent that can activate

primary mediastinal B-cell lymphoma is a including the REL locus). HbF expression in adult life. A large, multi-
disease of its own in the large B-cell lym- The next step to be taken is the expres- center, randomized, placebo-controlled study
phoma group, and studies recently producedion profiling of Reed-Sternberg cells iso- demonstrated a reduction by about half in
the startling idea that mediastinal B-cell lated from the ex vivo situation. This is es- vasoocclusive crises and acute chest syndrome

lymphoma and classical Hodgkin disease sential inorder to discern the “true” situation  in hydroxyurea-treated patiefité.onger fol-
might be pathogenetically related because in classical Hodgkin disease, uninfluenced low-up of patients enrolled in this studiem-
they share characteristic chromosomal aberby effects of clonal progression and selec- onstrated a survival advantage of treatment
rations, especially gains on 2p and 9p. tion in vitro. Only then will it be worth- with hydroxyurea in sickle cell disea8e.
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In spite of the remarkable benefits of
hydroxyurea in sickle cell disease, approxi-
mately half of the treated patients do not
respond to this therapy. An earlier study by
Koshy et al* showed that in all patients who
did not respond to hydroxyurea, HbF levels
increased in response to intravenous decit-
abine, a new analogue of 5-azacytidine that
has more potent hypomethylation activity
and a more favorable safety profile. The
article by Sauntharargjah and colleagues
(page 3865) represents an important
advance that brings hypomethylation
therapy back to center stage. The authors
extend their earlier observations and show a
more impressive increase in HbF levels fol-
lowing intermittent subcutaneous adminis-
tration of low-dose decitabine. All 8 patients
enrolled in this study had a significant in-
crease in their HbF levels, including those
with low baseline HbF levels who failed to
respond to hydroxyurea. Such patients
would probably be butyrate unresponsive
too since a low baseline HbF level appears
to predict failure to respond to butyrate® Just
as importantly, the studies of Sauntharargjah et
d demondtrate, for the first time, that the ob-
served induction of HbF is associated with de-
creased methylation a key cytosine residues in
the promoters of the y-globin genes. In addi-
tion, this study demonstrates significant im-
provements in the parameters of red cell adhe-
sion, endothelid damage, and activation of the
coagulation pathway following decitabine expo-
sure. The only short-term toxicity that was ob-
served was grade 4 neutropeniaiin 1 patient and
grade 3 neutropeniain 2 others. It is till not
clear whether the high HbF levels would persist
following long-term subcutaneous therapy
with decitabine and what the potential tox-
icity of such long-term treatment might be.
It is aso not clear whether decitabine would
also be active in B-thalassemia where hy-
droxyurea has been rather disappointing.
Like al good studies, this one raises as
many new questions as it answers. Nonethe-
less, the resurrection of hypomethylation
therapy for hemoglobin disorders opens
several new avenues of clinical investigation
into the potential benefits of new therapeutic
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agents that target epigenetic modifications
that regulate gene expression.
—George F. Atweh
Mount Sinai School of Medicine
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Microvillar loss: when
your pERM won’t hold

Circulating lymphocytes exhibit an in-
triguing segregation of adhesion proteins
with respect to microvillar membrane
domains. Proteins such as L-selectin that
mediate initia tethering to endothelia cells
are enriched at the tips of microvilli, a dis-
tribution that has been shown to enhance
the frequency at which rolling is initiated.
In contrast, integrins such as leukocyte
function-associated antigen 1 (LFA-1) that
are involved in strong adhesion are distrib-
uted randomly or are enriched on the lym-
phocyte cell body. Endothelium-displayed
chemokines trigger a rapid up-regulation of
integrin avidity through a process involving
release of integrins from the cortical actin
cytoskeleton.? This leads to the arrest of the
lymphocyte on the endothelium and, ulti-
mately, to transmigration across the endo-
thelium. Scanning electron microscopy
studies have shown that initial contact
between the lymphocyte and the endothe-
lium is made by contacts with the tips of
microvilli, whereas strong adhesion is asso-
ciated with both a loss of microvilli and the
formation of contacts with irregular surface
folds on the lymphocyte cell body. It has
been proposed that the relative paucity of

blood

LFA-1 in the microvillar tips functions to
diminish nonspecific adhesion to blood
vessels and that chemokine-induced loss of
microvilli is important for the formation of
strong adhesive contacts.!

In this issue, Brown and colleagues
(page 3890) address the mechanisms regu-
lating microvillar remodeling in chemokine-
stimulated T cells. This study draws from
lessons learned in cell biology, where
members of the ezrin/radixin/moesin (ERM)
family are known to link cell surface and
cytosolic proteins to the actin cytoskeleton
and to recruit these proteins into microvilli.3
Brown and coworkers show that in human
periphera blood T cells, the loss of mi-
crovilli upon chemokine stimulation is ac-
companied by dephosphorylation of moesin
and ezrin at a specific C-terminal threonine
known to control ERM linker activity by
regulating an intramolecular autoinhibitory
interaction. ERM dephosphorylation is ac-
companied by loss of these proteins from
the cytoskeletal fraction, in keeping with the
idea that dephosphorylation inhibits linker
activity. As expected for chemokine-induced
signaling, ERM dephosphorylation is very

rapid and sensitive to G-protein inhibitors.
Further substantiation of the role of ERM
proteins in organizing T-cell microvilli
comes from experiments showing that ex-
pression of a dominant-negative ERM
mutant leads to complete loss of microvilli
whereas expression of a constitutively active
form of moesin leads to increased mi-
crovillar structures.

This work convincingly demonstrates
that ERM proteins are key regulatory
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