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Promoter-proximal pausing model
JILted

Promoter-proximal pausing, a block to elongation in
which RNA polymerase II (Pol II) pauses downstream of
the promoter, regulates the transcription of many

eukaryotic genes. One recent model suggests that, in Drosophila, JIL-1-
dependent phosphorylation of histone H3 at serine 10 (H3S10) releases Pol II
from promoter-proximal pausing. But, on p. 2917, Kristen Johansen and
colleagues comprehensively refute this model and suggest instead that the
transcriptional defects seen in JIL-1 null fly mutants are caused by global
chromatin structure alterations. Using several histone H3S10 phosphorylation
antibodies and an acid-free polytene chromosome squash protocol, the
researchers show that there is no redistribution or upregulation of JIL-1 or
histone H3S10 phosphorylation in transcriptionally active puffs in heat-shocked
Drosophila salivary glands. They also show that the elongating form of Pol II is
present at heat-shock induced puffs in JIL-1 null mutants and that Hsp70
mRNA is robustly transcribed in these mutants. Thus, they conclude, JIL-1-
mediated histone H3S10 phosphorylation is not required for Pol II-mediated
transcription at active loci in Drosophila. 

Bone regeneration: a tale of two
progenitors

The skeleton is a self-renewing tissue, but what is the
source of the stem cells that drive this renewal? Given the

skeleton’s dual embryonic origin – the cranium is derived from the neural crest
(NC), the rest of the skeleton arises from mesoderm – are there one or two
populations of skeletal stem cells? Now, on p. 2845, Jill Helms and colleagues
report that two such populations exist in mice, and that their embryonic origin
and Hox status influence their fate during adult bone regeneration. Using
genetic cell labelling, they show that NC-derived skeletal stem cells heal
injured mandibles and that mesoderm-derived stem cells heal tibial defects.
In grafting experiments, although NC-derived stem cells heal both mandibular
and tibial injuries, mesoderm-derived stem cells heal only tibial injuries, a
limitation that is attributable to a mismatch between Hox expression in the
host and donor cells. The researchers propose that this molecular difference
gives skeletal stem cells a ‘positional memory’ that may influence the outcome
of bone grafts. 

Pioneering insights into axonal
pathfinding

During nervous system development, axons navigate to
their targets by responding to environmental guidance

signals and by following pioneer axons. The role of this second mechanism is
mainly unexplored in large vertebrate axon tracts, but Pittman and co-workers
now demonstrate that interactions between zebrafish retinotectal axons play
a key role in guiding axons from the retina to the tectum (see p. 2865). To study
the role of axon-axon interactions in retinotectal development, the researchers
selectively removed early-born retinal ganglion cells (RGCs) by knocking down
ath5, a transcription factor needed for the development of these cells. Early-
born RGCs, they report, are both necessary and sufficient for later axons to exit
the eye. Further experiments in which transplanted axons that lack the Robo2
guidance receptor replaced the early-born RGCs indicate that axon guidance
from eye to tectum also relies heavily on axon-axon interactions. Overall, the
researchers conclude that axon-axon interactions and environmental guidance
signals have equal and cooperative roles in axon guidance in developing
vertebrate axon tracts. 

Balancing early lineage
differentiation in hESCs 

Canonical Wnt/β-catenin signalling is required for the
formation of the primitive streak (PS), mesoderm and
endoderm during early vertebrate embryogenesis. Now,

using an in vitro model that recapitulates early human embryogenesis, Sumi
and colleagues show that Wnt/β-catenin signalling cooperates with
Activin/Nodal and BMP signalling to direct the early lineage specification of
human embryonic stem cells (hESCs; see p. 2969). The stabilized expression of
β-catenin, they report, perturbs hESC self-renewal and results in 80% of hESCs
developing into posterior PS/mesoderm progenitors. The Wnt/β-catenin and
BMP signalling pathways, they reveal, cooperate to establish these progenitors
because blockade of BMP signalling diverts the hESCs to an anterior
PS/endoderm fate. Activin/Nodal and Wnt/β-catenin signalling, however,
synergistically induce hESC differentiation into anterior PS/endoderm
progenitors. Thus, the balance of Activin/Nodal and BMP signalling defines the
cell fate of the nascent PS cells that are induced by canonical Wnt/β-catenin
signalling in hESCs. This information, the researchers suggest, could facilitate
the production of specific cell types from hESCs for
transplantation. 

New regulatory twist to TGF-β
signalling

TGF-β/Activin/Nodal signalling regulates many
developmental processes and is itself regulated in a

highly complex fashion. Now, Batut and co-workers unexpectedly reveal that
two closely related regulatory subunits of the serine/threonine protein
phosphatase PP2A – Bα and Bδ – modulate TGF-β/Activin/Nodal signalling in
opposite ways (see p. 2927). TGF-β/Activin/Nodal ligands bind to type II
serine/threonine receptor kinases, which phosphorylate and activate type I
receptor kinases. These phosphorylate receptor-regulated Smads, which form
complexes with Smad4 that affect development by regulating target gene
expression. The researchers show that Bα knockdown in Xenopus embryos
and in mammalian cells in culture suppresses TGF-β/Activin/Nodal-dependent
responses, but that Bδ knockdown enhances these responses. Other
experiments indicate that Bα enhances TGF-β/Activin/Nodal signalling by
stabilizing type I receptor basal levels, whereas Bδ reduces signalling
by restricting receptor activity. Thus, suggest the researchers, the ratio of Bα to
Bδ in a cell will influence its threshold response to TGF-β/Activin/Nodal ligands
and consequently determine its subsequent behaviour. Jane Bradbury

ZWILLE finds its niche 

Despite its central role in organ formation throughout a
plant’s life, little is known of how the shoot meristem forms
in the Arabidopsis embryo. Now, on p. 2839, Tucker and
colleagues reveal that the ARGONAUTE (AGO) family
member ZWILLE (ZLL) signals from the embryo’s vascular

primordium to potentiate the function of WUSCHEL (WUS), a transcription
factor that maintains stem cells in an undifferentiated state. In a feedback
loop that controls stem cells numbers, shoot meristem cells receive WUS
signals and express the signal peptide CLAVATA3 (CLV3), which in turn restricts
WUS expression. However, in zll mutant embryos, the authors report, WUS
expression expands abnormally and CVL3 expression decreases, probably
because WUS function is impaired and cannot maintain CVL3 expression. The
authors also show that embryos with a partial loss of ZLL function develop
more severe defects when AGO1 is also mutated. Together, these findings
indicate that, in a process that potentially involves small RNAs, ZLL promotes a
signal from the vasculature that maintains the stem cell niche. 
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