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Aβ42-P75 NEUROTROPHIN RECEPTOR DEATH 
SIGNALLING THROUGH G-PROTEIN ACTIVATED 
INWARDLY RECTIFYING POTASSIUM (GIRK) 
CHANNELS: A NEW MECHANISM OF EXCITOTOXIC 
NEURONAL DEATH?
May L.M. and Coulson E.J. 
Queensland Brain Institute, The University of Queensland, Brisbane 
4072 QLD. 

The Alzheimer’s disease peptide amyloid β (Aβ42) has been shown to 
induce neuronal death through the p75 neurotrophin receptor (p75NTR). 
We have previously identified a novel p75NTR-initiated death pathway 
involving pathological potassium efflux through activation of G-protein 
activated inwardly rectifying potassium (GIRK) channels. In the present 
study we investigated the link between these pathways. Using cultured 
hippocampal neurons we demonstrated that Aβ42 triggered the 
p75NTR-GIRK channel death pathway. Aβ42 treatment also increased 
intracellular calcium in synaptically active neurons which resulted in an 
increase in GIRK channel expression; this correlated with initiation of 
p75NTR-mediated neuronal death signals. Both calcium influx and GIRK 
channel upregulation was prevented by blocking NMDA receptors or by 
activation of GABAb receptors, both of which promoted neuronal survival. 
We demonstrated in vitro that glutamate also upregulated GIRK channel 
expression and potentiated p75NTR-induced death in hippocampal 
neurons. Importantly, GIRK channels were also upregulated in vivo in a 
seizure model, where p75NTR is known to cause neuronal death, and 
around amyloid plaques in APP/PS transgenic mice, as assessed via 
immunohistochemistry and electron microscopy. These data provide 
evidence that Aβ42 toxicity and p75NTR death signalling intersect at 
the point of GIRK channels. Our results demonstrate a mechanism of 
neuronal death where Aβ42 activates p75NTR while simultaneously 
increasing GIRK channel expression following calcium dysregulation. 
This upregulation increases the efficiency of the p75NTR-mediated 
pathological potassium efflux resulting in neuronal death. We propose 
that this mechanism serves as a general model for the neuronal death 
pathway triggered by other forms of excitotoxicity.

PLATELET-RELEASED FACTORS (PRFs) ATTENUATE 
NEURONAL APOPTOSIS

Au A.E-L., Sashindranath M., Borg R.J., Gardiner E.E., Medcalf R.L. 
and Samson A.L. 
ACBD, Monash University, Australia. 

The exchange of material between blood and the brain parenchyma 
is tightly regulated by the blood-brain barrier (BBB). In several 
neuropathologies, such as in stroke and traumatic brain injury (TBI), 
the BBB becomes compromised allowing extravasation of blood 
components, such as platelets, into the brain. Platelets are pivotal in 
processes of inflammation, thrombosis and in wound repair. In these 
processes, platelets become activated and release a plethora of bio-
active platelet-released factors (PRFs). Purpose: To investigate the 
effect of PRFs on neuronal viability which currently, is poorly understood. 
Method: Primary neurons were challenged with injury-mimicking 
agonists including etoposide, SIN-1, glutamate and OGD, either alone 
or in the presence of PRFs. The ability of PRFs to modulate the extent 
of neurotoxicity elicited by each injury agonist was assessed using 
biochemical assays that measure: 1) cell death, 2) cell viability and 
3) caspase 3/7 activity. Western blot analysis for PARP cleavage (an 
indicator of apoptosis) and evaluation of culture viability via fluorescence 
microscopy were performed accordingly. Results: PRFs significantly 
protected neuronal cultures in vitro against pro-apoptotic substances 
etoposide (n=4, p<0.05) and SIN-1 (n=4, p<0.05). Conversely, PRFs did 
not elicit any obvious protective effect on neuronal cultures subjected to 
glutamate (n=4) or OGD conditions (n=5). Conclusion: PRFs provide 
substantial protection to neuronal cultures challenged with pro-apoptotic 
reagents etoposide and SIN-1, but not to cultures exposed to glutamate 
or OGD conditions. Our data suggest that the neuroprotection offered 
by PRFs is injury-specific and may involve a selective protection against 
neuronal apoptosis. These novel findings have implications for stroke, 
TBI and other neurodegenerative conditions where platelet activation, 
BBB breakdown and neuronal injury coincide.

PIKFYVE INHIBITION AFFECTS AUTOPHAGY IN 
NEURONS AND PROMOTES NEURONAL CELL DEATH

Martin S., Harper C.B., May L.M., Coulson E.J., Meunier F.A. and 
Osborne S.L. 
Queensland Brain Institute, The University of Queensland, Brisbane, 
Qld 4072. 

Purpose: Phosphoinositides are a family of lipid molecules with diverse 
roles in cellular processes including cytoskeletal remodelling and 
membrane trafficking. The phosphoinositide PtdIns(3,5)P2 is synthesised 
by the kinase PIKfyve. PIKfyve forms a complex with Fig4 and Vac14. 
Disruption of this complex reduces PtdIns(3,5)P2 levels and leads to 
strong neurodegenerative phenotypes. In Fig4 and Vac14 mutant mice, 
PtdIns(3,5)P2 levels are significantly reduced and swollen vacuole-like 
structures are observed in neurons, the appearance of which is proposed 
to precede the onset of neurodegeneration. Here we investigate the effect 
of directly reducing PIKfyve activity on neuronal cell death and autophagic 
status using the specific PIKfyve inhibitor YM-201636. Methods: E18 
hippocampal neurons were cultured for 48h prior to incubation with 1 μM 
YM-201636 or DMSO alone for 22-24h. Neurons were used for survival 
assays, for immunocytochemistry using sub-cellular markers, or for 
Western blotting to detect changes in the level of LC3-II, a marker for 
autophagic activity. Results: We demonstrate that YM-201636 treatment 
causes significant neuronal death that cannot be rescued by the pan-
caspase inhibitor Z-VAD-fmk (n=4). YM-201636 treatment promotes the 
appearance of swollen vacuole-like structures in neuronal cell bodies 
that can be visualized by light microscopy and are LAMP1 positive (a 
lysosomal marker). Time-lapse imaging demonstrates that the formation 
of vacuoles precedes cell death (n=3). By Western blotting, YM-201636 
treatment increases LC3-II levels (n=4) in neurons and PC12 cells, a sign 
of increased autophagic activity. Conclusion: Direct inhibition of PIKfyve 
activity causes death of cultured E18 hippocampal neurons through a 
caspase-independent mechanism. Since PIKfyve inhibition increases 
autophagic activity, we are investigating the possibility that cell death 
occurs through an autophagy-related process.

REMOVING THE DEAD: OLFACTORY ENSHEATHING 
CELLS PHAGOCYTOSE AXONAL DEBRIS

Ekberg J.A.K., Lineburg K., Chehrehasa F., Amaya D., Mackay-Sim 
A. and St John J.A. 
Eskitis Institute for Cell and Molecular Therapies, Griffith University, 
Brisbane Australia. 

Olfactory ensheathing cells (OECs) are the glial cells of the olfactory 
system. Their primary role is thought to be to provide support and 
guidance for primary olfactory axons. However, OECs are known to 
phagocytose bacteria and express immune markers and thus they 
may help to maintain a healthy environment. Interestingly, following 
widespread death of primary olfactory axons, there is minimal 
mobilisation of macrophages but yet the axonal debris is rapidly cleared. 
Purpose: We have therefore investigated whether OECs are the cells 
that are primarily responsible for removal of axonal debris. Methods: We 
cultured red fluorescent OECs from S100beta-DsRed mice and green 
fluorescent primary olfactory neurons from OMP-ZsGreen mice. Results: 
In explant cultures of DsRed-OECs and ZsGreen-neurons, OECs clearly 
contained green fluorescent axonal debris. When cellular debris from 
green fluorescent neurons was added to cultured OECs, the OECs 
extended pseudopodia and rapidly phagocytosed the axonal debris (n=5). 
We examined sections through the olfactory system in healthy animals 
throughout development (E15 to adult, n=5 animals at each time point) 
and found that with increasing age OECs contained increasing levels of 
axonal debris. Following degeneration of olfactory neurons by injection of 
methimazole, OECs had significantly more axonal debris (30-50% more, 
n=5, p<0.005) compared to controls. In comparison, macrophages within 
the olfactory system did not display increased levels of axonal debris, 
indicating that OECs, rather than macrophages, are the cells that are 
primarily responsible for removal of axonal debris. Conclusion: These 
results clearly demonstrate that OECs actively phagocytose cellular 
debris and thus is another mechanism by which they maintain the health 
of the olfactory system.


