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Alzheimer's therapy
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Timeline of iPSC derived neuron generation. (A) E8 media until differentiation
was required. Three day exposure (day −3 to day 0) to induction media
containing doxycycline initiated NGN2 cortical neuron transcription factor gene
expression. Cells were then cultured on poly L ornithine plates in cortical neuron
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media. (B) SDS-PAGE of purified sAPPα stained with colloidal Coomassie
(lane 2) and a Western blot with N-terminal APP antibody (lane 3) which
confirms the identity of sAPPα. Lane 1 has broad range protein markers
(Biorad), (C) Brightfield photographs illustrating the generation of neurons
generated from an mNGN2-iPSC colony (Day −5). Initially the iPSC colony is
passaged as a single cell suspension (day −3, not shown) and after 2 days
exposure to doxycycline the cells have elongated and neurites beginning to
develop (day −1). After 3 days exposure to doxycycline the cells are committed
to the neuron fate and are plated onto poly L ornithine plates where neurites
develop further and lengthen (Day 1 and 6) and make connections with other
neurons (Day 13). DIV 18 i3Ns were probed with antibodies against MAP2
(dendrite). Credit: Frontiers in Neuroscience (2022). DOI:
10.3389/fnins.2022.858524

A brain protein with high potential to delay or reverse the onset of
Alzheimer's disease has been exploited by University of Otago
researchers. 

Co‑author of the study, Emeritus Professor Warren Tate, of the
Department of Biochemistry, says there are currently no effective
therapies to treat Alzheimer's, but the new research has found a
neuroprotective brain protein that could change that.

"After decades of intense international research that, so far, have
disappointingly failed to come up with ways to control dementia, this is a
promising indication that a pathway to future success might be finally
emerging," he says.

In the study, published in Frontiers in Neuroscience, the researchers
found a particular brain protein changed the gene expression and protein
profile of the human neuron in pathways linked to enhancing learning
and memory.
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"It was surprising that this natural therapeutic protein alone was able
bring about so many changes in the human neuron to mechanisms of
memory enhancement, nerve cell proliferation, modification or
protection. The human brain protein sets off a cascade of important
events for regulating the nerve cell in its important neurological
functions," Professor Tate says.

The researchers used human neurons in culture as a model system. This
enabled, with state-of-the-art analytical technologies, for the global
molecular changes occurring in the human cells to be examined when
they were exposed to the promising therapeutic protein. 

"Understanding how the protein affects the human neuron is a
significant step towards harnessing it for a therapy against the memory
loss seen in the dementia of Alzheimer's disease."

While it is too early to talk about its value for clinical use, Professor
Tate says the team of collaborating Alzheimer's researchers at Otago are
now investigating how this promising protein, or small derivatives of it,
could be delivered to the brain and thereby be used as a therapy. 

  More information: Katie Peppercorn et al, Secreted Amyloid
Precursor Protein Alpha, a Neuroprotective Protein in the Brain Has
Widespread Effects on the Transcriptome and Proteome of Human
Inducible Pluripotent Stem Cell-Derived Glutamatergic Neurons Related
to Memory Mechanisms, Frontiers in Neuroscience (2022). DOI:
10.3389/fnins.2022.858524
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