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Maintenance of haematopoietic
stem/progenitor cells not only relies on
their intrinsic genetic program but also
on interactions with their cellular
microenvironment, called “niche”,
which is required to safeguard stemness.
The niche concept proposed by Scho-
field in 1978 while studying mouse hae-
matopoiesis came to reality with works
on Drosophila germ cells and has been
extended to other tissues and organ-
isms.1 Remarkably, the identification of
a haematopoietic niche in Drosophila
promoted the use of this model organ-
ism to investigate the fundamental pro-
cesses regulating haematopoiesis.

Indeed thanks to the phylogenetic con-
servation of several aspects of blood cell
development from fly to mammals, a Dro-
sophila larval haematopoietic organ called
the lymph gland (LG) has become a popu-
lar model to study the intrinsic and extrin-
sic mechanisms controlling blood system
homeostasis. In third instar larva, this
organ is composed of multiple lobes: the
posterior ones contain almost exclusively
blood cell progenitors (prohemocytes),
whereas the anterior/primary lobes con-
tain prohemocytes in the Medullary Zone
that give rise to differentiated hemocytes
in the Cortical Zone (Fig. 1). At their
posterior tip, primary lobes also present a
small cluster of cells, the Posterior Signal-
ling Centre (PSC), expressing the EBF
transcription factor Collier (Col), the
HOX factor Antennapedia (Antp) and
different signalling molecules including
Hedgehog (Hh). Importantly, the PSC
was proposed to act as a niche required for

progenitor fate maintenance in the LG.2,3

Notably it was shown that col mutant lar-
vae, which lack a PSC, exhibit massive
prohemocyte differentiation and that
inhibiting Hh signalling pathway in the
prohemocytes promote their differentia-
tion. Moreover, several reports showed
that modulating PSC size/activity affects
the balance between progenitor and differ-
entiated blood cells.

In contrast with this model, our
recent results show that blood cell pro-
genitor maintenance is independent of
the PSC, strongly undermining the
notion that the PSC is a niche.4 Using a
cell ablation strategy, we generated LG
deprived of PSC, yet these “niche-less”
LG harboured a normal proportion of
prohemocytes, which remained quies-
cent and did not display any sign of dif-
ferentiation. To circumvent possible
shortcomings of this strategy, we also re-
assessed the phenotypes of col and Antp
mutant larvae, which are both devoid of
PSC. While massive differentiation was
observed in col LG, Antp LG maintained
their pool of progenitors. These results
suggested that col acts outside of the
PSC to sustain prohemocyte fate.
Indeed, beside its high expression in the
PSC, col is expressed at low level in the
prohemocytes and inhibiting col expres-
sion in the prohemocytes is sufficient to
cause their differentiation even in the
presence of PSC.4 These findings lead to
a paradigm shift concerning Drosophila
haematopoiesis: we propose that the
PSC is not the LG haematopoietic niche
and that Col directly promotes blood

cell progenitor maintenance indepen-
dently of its requirement for PSC
development.

It will be interesting now to decipher
the upstream mechanisms controlling col
expression within blood cell progenitors
and to tackle the potential role of EBF
factors in mammalian HSCs. There are
also pending questions concerning Col
mechanism of action. What are its target
genes in the prohemocytes versus the
PSC? Is their regulation dependent on
Col level or cell type specific partners?
Which Col targets participate in blood
“stemness”? Along that line, a recent
report revealed that, contrary to the
common belief, blood cell progenitors
are present in Drosophila adults and
seem to originate from larval LG cells
expressing col.5 col may therefore also
contribute to adult haematopoiesis by
maintaining these blood cells undifferen-
tiated during larval life.

Although the PSC is not required for
blood cell progenitor maintenance, it is
not neutral for LG homeostasis. First,
PSC-less larvae fail to differentiate a speci-
alised blood cell type following wasp infes-
tation,2,5 indicating that the PSC is
important for mounting a proper immune
response. Second, in light of previous
publications, one could speculate that the
PSC is not only a source of pro-mainte-
nance factors but also of pro-differentia-
tion molecules. In the absence of PSC
both signals are removed and LG develop-
ment seems sufficiently robust to result in
minimally altered blood cell homeostasis
whereas modifying PSC activity may tilt
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the balance of pro/anti-differentiating
molecules and affect haematopoiesis. Tal-
lying with its name, the PSC may thus be
an important signalling centre that

integrates developmental and environ-
mental cues to fine-tune blood cell
production.

Clearly, our findings challenge the idea
that the PSC is the haematopoietic niche

for LG prohemocytes. Where and what is
the niche then? To answer this question, it
will be interesting to study the presence of
other sources of Hh than the PSC as this
signalling seems crucial for prohemocyte
maintenance.3 Also, differentiated blood
cells feedback on prohemocytes to keep
them undifferentiated.6 In addition, a
compact extracellular matrix (ECM) is
observed around the Medullary Zone/pro-
hemocytes and modulating ECM compo-
sition affects prohemocyte maintenance.7

Furthermore, one could speculate that
cells of the cardiac tube that are lining the
LG participate in prohemocyte mainte-
nance. As for mammalian HSC, the LG
niche may be a complex structure with
contribution from different cell types.
Future studies, by decrypting this com-
plexity, should bring valuable insights into
the microenvironmental interactions con-
trolling haematopoietic progenitor
behaviour.
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Figure 1. The Drosophila lymph gland. Upper part: schematic representation of lymph gland orga-
nisation. The anterior and posterior lobes are arranged on either side of the dorsal vessel and sepa-
rated by (non-haematopoietic) pericardial cells. Lower part: EBF/Collier expression level in the
different compartments is shown in gray scale.
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