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Repair or replacement of neurons lost as a result of neurodegen-
erative disease has been a long-sought goal. The discovery of cel-
lular reprogramming methods, recognized by the Nobel Prize in
Physiology or Medicine awarded to Drs. John Gurdon and
Shinya Yamanaka in 2012, opened the door to new ways of
overcoming the unique hurdle of the central nervous system’s
overall lack of spontaneous neuroregenerative ability. Therapeutic
progress with this approach so far, however, has been relatively
limited. The main focus of reprogramming efforts for neurode-
generative disease to date has been on producing cells that could
be transplanted into the brain using neurosurgical interventions.
There are many challenges with this approach, including the fea-
sibility of restoring a complete neural circuit with transplanted
neurons as well as the potential for harmful immunological
responses to either the reprogramming vectors or transplanted tis-
sue.1 The study by Qian and colleagues2 reports on an entirely
new approach to the problem, using conversion of existing brain
astrocytes into neurons to repair the nigrostriatal circuit that is
damaged in Parkinson’s disease (PD).

In their manuscript, Qian and colleagues2 expanded on the capa-
bility of reprogramming somatic cells into neurons via the depletion
of the RNA-binding protein polypyrimidine tract-binding protein
(PTB), previously shown to be a key neuronal lineage transcriptional
regulator in transforming fibroblasts into functional neurons.3 Here,
Qian and colleagues2 demonstrate that adeno-associated virus medi-
ated knockdown of PTB in midbrain astrocytes leads to their con-
version into cells with properties of functional dopamine neurons.
Surprisingly, when this reprogramming is conducted in vivo, newly
converted dopamine neurons in the mouse nigra are able to develop
working synapses in the striatum. Using the 6-hydroxydopamine
model of PD to deplete dopamine neurons in the substantia nigra,
the authors show that their astrocyte-to-neuron conversion is not
only able to restore lost dopamine function in the nigrostriatal circuit
but also can reverse the motor phenotype associated with dopamine
depletion. For the group’s concluding experiment, they show that
reprogramming does not require the use of viral vectors; they are
able to use short-term administration of antisense oligonucleotides
directed toward PTB alone to alleviate 6-hydroxydopamine motor
symptoms.

This work provides an exciting glimpse of the future of
neurodegenerative disease treatment. The reprogramming of
cells already present in the brain could become a preferred
approach for targeting not only PD but also a wide range of
other disorders. Similar success has recently been reported by
another group in the same PD model as well as another model
for glaucoma using the same PTB knockdown strategy.4

There are important questions about in situ reprogramming that
remain to be examined. Key issues will be the durability of the effect
(the experiments here were limited to a few months), the extent of
reprogramming, and reinnervation that can be obtained (only a small
fraction of the astrocytes were converted) as well as screening for any
potentially off-target or tumorigenic effects of this type of therapy.
Nevertheless, this work marks an important milestone in the search
for a cure for PD and other neurodegenerative disorders.
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