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Summary of project aims and findings: 
 
We made the interesting observation that platelets, essential participants in clot formation, 
also release molecules that protect neuronal cells from injury. The idea that we were 
pursuing was that these molecules could be harnessed for possible therapeutic benefit in 
patients suffering brain injury, for example following an ischaemic stroke or following 
traumatic brain injury (TBI). During the course of this project, we had identified a number of 
candidate platelet derived neuro-protective molecules. Our aim was to further identify and 
characterise these molecules and to then evaluate them in in vivo models of brain injury as a 
proof in principle support that these agents may have therapeutic potential 
 
We obtained from commercial sources some of the candidate platelet derived molecules to 
determine whether these could replicate the neuroprotective effect we observed with the 
activated platelet releasate. Up until now we are unable to identify the actual protective 
molecule responsible for this effect. However, we did reveal the signalling pathway that was 
being activated in target cells that empowered these cells to be resistant to toxic stimuli (the 
toxic stimuli we used was etoposide, a commonly used anti-cancer drug that promotes 
apoptosis by inducing DNA damage). This pathway activated was the DNA-PK pathway, 
which is well known for its role in DNA repair. Working backwards, we found out that this 
pathway was being activated by an unidentified molecule belonging to the EGF family of 
ligands that engage the EGF receptor. We performed deep proteomic sequencing of the 
platelet releasates yet we were unable to identify any EGF like molecule that could be 
responsible for this activity. We therefore came to the conclusion that the active molecule 
was an atypical member of the EGF family that is yet to be identified. We are still keen to 
identify this important molecule. We would also like to add that platelet concentrates have 
long been used clinically at sites of injury to expedite recovery of bone, skin and other 
organs. Based on our research it is likely that the atypical EGF ligand we have identified is 
the source of this clinical benefit in these other conditions.  
 
We are very happy to mention that the work funded by the Brain Foundation has been 
accepted for publication in the leading journal, Cell Death and Disease: 
 

Au, A., Sashindranath, M., Borg, R., Kleifeld, O., Andrews, R., Gardiner, E., Medcalf, R.L., 
Samson, A.L. (2014). Activated platelets rescue apoptotic cells via paracrine activation of 
EGFR and DNA-dependent protein kinase. Cell Death Disease (in press accepted July 12, 
2014). 
 
We expect this paper to appear in Pubmed in the next couple of weeks. Below is a diagram 
that outlines the protective pathway that is being activated by this atypical EGF molecule: 
This particular image is also to be published in our recently accepted manuscript. 
 



 
 
 Legend: Working model of platelet released molecule (PRM)-mediated cytoprotection against 
etoposide injury. (a) Etoposide injury in the absence of platelet activation allows etoposide to injure 
cells by inhibiting DNA-topoisomerase II and inducing double-stranded DNA damage. Initial caspase 
activation following DNA damage leads to DNA-PK degradation, thereby preventing DNA repair and 
promoting irreversible initiation of the caspase-8 (extrinsic) and caspase-9 (intrinsic) arms of 
apoptosis. (b) Etoposide injury in the presence of platelet activation does not eventuate in apoptosis. 
This is because activated platelets release an EGF-like protein (blue) that binds to and promotes 
phospho-activation of the EGFR. The phospho-activated EGFR translocates to the nucleus and forms 
a complex with DNA-PK. As the EGFR:DNA-PK complex is resistant to caspase-mediated 
degradation, any etoposide-induced DNA damage is amenable to repair and thus leads to cell 
survival 
 
We have also submitted an application to the NHMRC to enable us to continue funding into 
this extremely interesting area of research. Funding outcome will be announced in October 
2014. We are committed to continue this line of research subject to funding as we have in 
vivo animal models available where we can more clearly determine the therapeutic potential 
of these protective platelet-derived molecules. One can imagine that if we can eventually 
isolate the molecule in question, then it stands to reason that this molecule could be 
developed to aid in these beneficial aspects of platelet concentrates, rather than having to 
rely on platelet concentrates derived from blood banking donations from members of the 
public at large. 
 
On behalf of my colleagues, we are immensely grateful to the Brain Foundation for the 
support provided to our laboratory. Not only did this support help to underpin a Ph.D. project 
(successfully completed in 2014), but it has provided us with solid data to continue this line 
of research that otherwise would not have been possible. 
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