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Cut or NoCut: the role of JADE1S in regulating
abscission checkpoint
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The last step of cell division is the separa-
tion of 2 daughter cells via a process known
as cytokinesis. After replication of the genetic
material, the mother cell divides by the forma-
tion of the cleavage furrow, leaving 2 daugh-
ter cells connected by a thin intracellular
bridge (ICB). The resolution of this bridge
(abscission) results in the separation of the 2
daughter cells. Recent work from many labo-
ratories has established abscission as a com-
plex event that involves coordinated changes
in cytoskeleton organization and membrane
transport.’

While the machinery governing abscission
during cytokinesis remains to be fully under-
stood, recycling endosomes and ESCRT pro-
tein complexes have emerged as key
regulators of abscission.? ESCRT complexes
(complexes 0, I, Il and Ill) were originally
described as regulators of multi-vesicular
body formation. Since then, several ESCRT
subunits, namely Tsg101, Alix, and ESCRT-III
complex proteins were demonstrated to be
required for cytokinesis.?> The model of ESCRT
recruitment to the ICB is as follows: Alix
and/or Tsg101 are recruited to the midbody
(MB) by binding to the midbody protein
CEP55. These components then recruit vari-
ous ESCRT-IIl members, such as CHMP4, to
the MB. CHMP4 has the ability to form> nm
filaments that are proposed to mediate
abscission.? The key to the recruitment of
the ESCRTs from the MB to the abscission
site remains somewhat unclear, but it was
shown to involve targeted delivery of
Rab11/FIP3-containing endosomes, eventu-
ally leading to severing of central spindle
microtubules and localized actin depolymer-
ization at the abscission site.®
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The abscission event involves the severing
of the ICB on one (asymmetric abscission) or
on both sides of the MB. In the case of asym-
metric abscission, one of the daughter cells
retains the MB." These post-mitotic MB deriva-
tives (MBY) were shown to be present in less
differentiated, stem cell-like populations in
vitro and in vivo.* Similarly, MBY accumulation
in cancer cells leads to elevated aggres-
siveness and increased proliferation.* Thus, it
is clear that the timing and location of the
abscission site is not a stochastic event, but is
tightly regulated by the dividing cell. Consis-
tent with that hypothesis, recent studies iden-
tified an abscission checkpoint (NoCut), which
is dependent on Aurora B and ANCHR (Abscis-
sion/NoCut Checkpoint Regulator) proteins.’
What remains essentially unknown is the
molecular machinery governing the activity of
the NoCut checkpoint. In this paper Maria
Panachenko and colleagues identified JADE1S
as novel regulator of the NoCut checkpoint.®
Just like ANCHR, JADE1S appears to be a nega-
tive regulator of abscission. Consistent with
this hypothesis, JADE1S overexpression arrests
cells in cytokinesis, while JADE1S depletion
leads to a decrease in cytokinesis frequency,
presumably due to faster cytokinesis. Finally,
the authors show that Aurora B activity is also
required for JADE1S repression of abscission.®
All data are consistent with JADE1S playing a
role in mediating NoCut checkpoint function.

JADE1S has emerged as a surprising com-
ponent of the NoCut checkpoint. Originally,
JADE1 was identified as a member of a family
of PHD zinc finger proteins that regulate his-
tone H4 acetylation by binding to histone ace-
tylase HBO1. Surprisingly, HBO1 is not
required for JADE1S function as a component
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of the NoCut checkpoint.6 Indeed, HBO1 does
not localize to the abscission site and HBO
depletion does not appear to affect abscis-
sion. Thus, regulation of the NoCut checkpoint
appears to be a completely novel function of
JADE1. Intriguingly, JADET comes in 2 differ-
ent splice isoforms, and only one of them,
JADETS, plays a role in regulating abscission.
Despite the emergence of JADETS as an
important mediator of the NoCut checkpoint,
many questions remain. It is unclear how
JADE1S actually functions. If it does not
require HBO1 for its cytokinetic function, does
it also bind to other acetylases that function
outside the nucleus? Or perhaps its NoCut
activity does not require acetylation? How
does Aurora B regulate JADE1S? Finally, what
is the connection between JADE1S and known
abscission regulators, such as microtubules,
the ESCRT complex and Rab11/FIP3-
endosomes? Additional research will needed
to understand the NoCut mechanism in
general and JADE1S function in particular.
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