
Functional studies supported the fact that
BRM cells differentiate into immuno-
globulin M (IgM) antibody-secreting cells.
In terms of their functional significance,
these are most likely to give rise to IgM-
secreting cells previously described in the
gut to preserve commensal bacteria but
may also play a role in protection against
infectious disease.6 The question is whether
gut BRM cells will undergo antibody
isotype-switch and produce IgA or will
continue as IgM remains to be answered.
Immunoglobulin heavy-chain gene vari-
able region mutational analysis of this
novel memory B-cell subset will provide
further insight into the differentiation status
and will allow probing of the link between
BRM cells and IgA1 B-cell memory. The
further question is whether effective vac-
cines against enteric pathogens should
aim to induce BRM cells, hence possibly
requiring delivery via mucosal routes.

This study parallels one of BRM cells
found in the lung in mice with distinctive
properties but lacking the ability to cir-
culate.7 For these lung BRM cells, there
was an apparent requirement for local
antigenic challenge to fully differentiate
into BRM cells. In the case of the gut BRM
cells, the antigens are presumably local
commensal or pathogenic bacteria.

BRM cells express genes associated with
effector function ready to contribute to
an early plasmablastic antibody response
to antigens. In this respect, there is a
parallel with tissue-resident memory T
(TRM) cells, which are highly functional
and express high levels of cytolytic and
activation molecules.8,9 The other striking
parallel with TRM cells in lacking the
ability to circulate points out that these
highly functional lymphocytes may be
best placed where they are needed to
combat the ever-hostile encounters with
pathogens or cancer or, in the case of
BRM cells, also to maintain microbiota.6

Further insights into the biology of nor-
mal BRM cells might provide insight into
the cell of origin for B-cell malignancies,
which reflect these features, including
those originating in mucosal sites.
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TCL1 and TCR collaborate
to drive T-PLL
Claire Dearden | The Royal Marsden Hospital

In this issue of Blood, Oberbeck et al1 have undertaken a comprehensive eval-
uation of the biology and genetics of T-cell prolymphocytic leukemia (T-PLL),
focusing on the cooperation between the T-cell receptor (TCR) and the proto-
oncogene T-cell leukemia 1A (TCL1A) in promoting the growth and survival of
T-PLL cells.

T-PLL is a rare, aggressive, and ultimately
fatal malignancy. To date, understanding
of the pathogenesis of T-PLL has been
elusive, and successful therapy evenmore
so. In this paper, Oberbeck et al report the
results of a series of elegant experiments
on a large collection of 188 primary T-PLL
cells, supplemented by murine models to
validate their findings. First, the authors
confirm that surface marker and gene
expression reveal a central memory T-cell
phenotype in the majority of T-PLL sam-
ples, albeit with some heterogeneity,
which is distinct from normal naive T cells.
Second, they show that the T-PLL cells
have an activated phenotype, with over-
expression of proliferation markers, such
as CD38, CD69, CD40L, and Ki67. Inter-
estingly, this does not appear to change
during disease progression, although
further longitudinal studies may be re-
quired to confirm this. This activation
state is maintained by constant low-level
antigen stimulation via the TCR and is
coupled to downregulation of inhibitory

coreceptors (eg, CTLA4), resulting in per-
sistence of the T-PLL clone. Restingmemory
T cells depend on low-level TCR input, but
the threshold for activation is much lower in
T-PLL than in normal T cells. Third, Ober-
beck et al interrogated the role of TCL1A,
which has been recognized for.20 years as
the most frequently occurring genetic al-
teration in T-PLL.2 This antiapoptotic pro-
tooncogene has a twofold impact (see
figure). It enhances the response to T-cell
stimulation leading to a growth advantage
over normal T cells and facilitates trans-
formation. In addition, it promotes re-
sistance to activation-induced programmed
cell death (AICD) via its interaction with the
prosurvival kinase AKT. The fact that most
T-PLL cells are ataxia telangiectasia mutated
(ATM) deficient further compromises the
intracellular apoptotic machinery.3 All of
these features, memory T-cell phenotype,
activation markers, and high expression of
TCL1 protein, are associated with poor
clinical outcomewhenqueried in thepatient
cohort. For example, overall survival was
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99months for T-PLL patients with low (,5%)
expression of TCL1A compared with
21 months for those patients with high ex-
pression (.5%).1 Indeed, promotion of
growth and failure of apoptosis are the
hallmarks of successful leukemia. Fur-
thermore, the long-term persistence of
apoptosis-resistant memory T cells renders
them subject to additional transformational
events, such as JAK/STAT pathway aber-
rations, which may play a role in disease
progression.

This picture of chronic receptor stimula-
tion, enhanced intracellular signaling,
proliferation, and prolonged survival is
similar to other lymphoid leukemias, such

as chronic lymphocytic leukemia (CLL)
and T-cell large granular lymphocyte
leukemia. From the translational view-
point, it makes sense to target these
signaling pathways therapeutically. The
use of agents that block the B-cell re-
ceptor signaling pathway and/or remove
the resistance to apoptosis has been a
very successful strategy in CLL.4 It is of
interest, therefore, that anecdotal clinical
experience reported here and supported
by some in vitro drug sensitivity assays,5

suggests that a similar approach may be
effective in T-PLL. The mechanisms in-
volved have not yet been fully eluci-
dated. A single patient with refractory
T-PLL responded to the combination

of ibrutinib (BTK/ITK inhibitor) and ven-
etoclax (BCL2 inhibitor).1 This potential
treatment strategy will need confirmation
within a clinical trial but may provide a
platform for a novel therapeutic approach,
combining blockade of TCR- and survival-
signaling pathways. The recent standard-
ization of criteria for diagnosis and treatment
response evaluation by the T-PLL Interna-
tional Study Group will facilitate such clin-
ical trial activity.6 Future work also needs
to integrate the pathogenetic model
proposed in this paper with the other
aberrant pathways identified in T-PLL,
including genomic lesions in ATM and
JAK/STAT signaling.

This paper is an important contribution to
the field of T-PLL, a very rare disease with
limited treatment options and a hitherto
dismal outcome for patients, offering some
hope of a new way forward.
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Proposed model of the proleukemogenic cooperation of TCL1A with TCR signaling. TCL1A confers a survival
benefit, supported by the effect of additional genomic alterations (eg, ATM) and contributes to resistance to
programmed cell death (AICD). The figure has been adapted from Figure 7E in the article by Oberbeck et al that
begins on page 2786.
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