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The article from K€ury and collaborators, published in EBioMedi-
cine, demonstrates for the first time the worth of an innovative phe-
notyping screening for the identification of myelin repair drugs [1].
This original approach is based on the previous identification from
the same research group that the cyclin dependent kinase inhibitor
p57kip2 is a main intrinsic, negative regulator of both Schwann cell
[2] and oligodendrocytes differentiation [3], glial cells involved in
peripheral and central nervous system (CNS) myelination, respec-
tively [4]. In particular, the subcellular translocation of p57kip2 leads
to oligodendrocytes precursor cells (OPCs) differentiation and myelin
formation. Therefore, the phenotypic screening here proposed is par-
ticularly suitable to identify molecules able to induce myelination,
with the aim to counteract demyelination [1]. Demyelinating dis-
eases, affecting the nervous system with a variety of etiologies, can
be classified into primary disorders, such as multiple sclerosis (MS)
and other idiopathic inflammatory-demyelinating diseases, and sec-
ondary disorders that can be originated by infectious, ischemic, meta-
bolic or toxic causes. The most common demyelinating disease, MS, is
a progressive inflammatory, autoimmune disorder characterised by
inflammatory cells infiltration, demyelination, gliosis and axonal loss,
affecting the optic nerves, brainstem, spinal cord, cerebellar and sub-
cortical white matter, thus resulting in chronic progressive motor dis-
abilities, as well as cognitive and psychiatric disturbances [5]. MS
affects more than 2 million people worldwide, twice as many women
as men, primarily younger adults (average onset age is 30 years). At
25 years after diagnosis, about half of patients will require permanent
wheelchair use, so MS represents a crucial medical, social and eco-
nomic problem that absolutely requires to be addressed. In fact, no
cure is now available and pharmacological treatments can only
relieve symptoms [6]. Thus, there is urgent need for a specific drug
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development to treat MS and the other demyelinating disorders.
Actually, there are two principal rational approaches for MS drug
development: counteracting demyelination or promoting remyelina-
tion. These approaches are not mutually exclusive and can be
directed either towards immune cells, to reduce inflammation and to
modulate their activation, or towards oligodendrocytes, to induce
myelination/remyelination [7,8]. Oligodendrocytes are glial cells
derived from neural stem cells (NSCs) and/or OPCs, which differenti-
ate to produce myelin sheet that wrap neurons, allowing fast axonal
conduction and supporting neuronal survival and function. Myelina-
tion is a physiological process that massively takes place during post-
natal development; in differentiated CNS, remyelination continu-
ously occurs during all the life, but especially after injuries due to
many different pathological causes. In MS, inflammatory events
determine demyelination, thereby remyelination is necessary to
repair the damage and to protect neurons, but, first, remyelination
requires oligodendrocytes differentiation. Therefore, the new frontier
in therapeutic approaches to counteract MS is the identification of
drug candidates able to induce oligodendrocytes differentiation [9].
In this framework, the screening procedure proposed by K€ury and
collaborators is useful not only to identify new compounds, but also
for drug repurposing, which is particularly interesting for a fast
development of new therapeutic approaches. In fact, these authors
clearly demonstrated that the subcellular localization of p57kip2 eas-
ily allows identifying pro-differentiation and pro-myelinating mole-
cules in rodent OPCs, further tested in ex vivo and in vivo models, i.e.
organotypic cerebellar slices and the cuprizone-mouse model of
demyelination respectively [1]. The role of this cell cycle inhibitor
depends on its subcellular localisation: nuclear accumulation of
p57kip2 blocks differentiation of OPCs and therefore myelination,
while its nuclear export leads to oligodendrocytes differentiation and
therefore, myelination [10]. Thus, the subcellular localisation of
p57kip2 might be used as a marker of myelination’s induction, as
well as a readout to screen molecules for myelin repair, as success-
fully shown in this issue. In fact, with this approach, a library of more
than 1000 FDA-approved compounds was rapidly tested leading to
the identification of 21 molecules able to enhance p57kip2 nuclear
export in primary rodent OPCs; among them, compounds already
identified as involved in OPCs differentiation pathways have been
selected, further demonstrating the validity of this phenotypic
screening. These molecules were also tested for OPCs differentiation
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through the analysis of myelin protein expression, thus selecting 4
compounds, which were further analysed for their promyelinating
effect in the in vitro model of primary human OPCs, in the ex vivo
model of organotipic slices and in vivo, in the rat cuprizone model of
de- and re-myelination. This approach allowed unequivocally identi-
fying 2 compounds able to enhance remyelination in all these differ-
ent models, i.e. parbendazole and danazol, which are respectively
FDA-approved drugs as anthelmintic and for the treatment of endo-
metriosis [1]. Thus, K€ury and collaborators clearly demonstrated that
this phenotypic screening based on p57kip2 nuclear export is a pow-
erful approach, which can be extended to larger libraries, to identify
compounds able to induce OPCs differentiation and therefore myeli-
nation to counteract MS and other devastating demyelinating disor-
ders, which is an urgent, unmet medical need.
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