
Research Report for the CJD Foundation-funded project entitled: 
 

Investigating the Potential of the Neuroprotective N1 Fragment of the Prion   
Protein as a New Treatment Against Prion Diseases 
 
Objective: To investigate anti-prion and neuroprotective effects of a fragment of the prion 
protein (that is usually generated by an enzymatic cleavage event under physiological 
conditions) upon overexpression in transgenic mice 
 
Background: 
An N-terminal fragment of the cellular 
prion protein (PrPC, green in the 
adjacent figure) is constitutively cleaved 
off from a fraction of all prion proteins by 
action of a currently unknown enzyme 
(blue) and released from the cell. This 
so-called N1 fragment is known to bind 
and block toxic protein oligomers 
associated with neurodegenerative 
conditions such as Alzheimer`s disease. 
Although N1 likewise contains binding sites for interaction with pathogenic, misfolded PrPSc 
(i.e., the supposed toxic entities generated in prion diseases), it is unclear whether N1 would 
similarly act against PrPSc seeds and prions (red). The idea here was that released N1 binds 
to and sequesters these toxic conformers preventing them from binding to PrPC at the cell 
surface and, thus, interfering with the templated and progressive conformational conversion 
as well as the neurotoxicity underlying prion diseases. To gain knowledge in this regard, and 
considering that the responsible enzyme generating N1 is unknown and, thus, not ‘druggable’ 
at the moment, we decided to generate mice (tgN1) that overexpress this N1 fragment. 
 
Summary of findings, scientific challenge & outlook: 
Although we have accomplished our aims of characterizing these mice in detail and 
investigating them in the context of prion diseases as formulated in our grant proposal, we 
painfully had to learn that our initial strategy failed. Here is why: 
As presented in our recent article in the journal Molecular Neurobiology (currently in press), 
the transgenically expressed N1 is not secreted/released by the cells into the extracellular 
space (i.e., the place where we wanted to have it) but instead gets stucked inside the cells 
(i.e., the cytosol). This seems to be due to the fact that N1 is a so-called intrinsically disordered 
protein and, due to the lack of structural elements in its amino acid sequence, cannot follow 
the normal secretory pathway of proteins that are intended to face the “outside” world of a cell. 
This biological principle has been worked out recently (in parallel to us generating these mice) 
by prion researcher Jörg Tatzelt (Bochum, Germany) and colleagues. As such, our tgN1 mice 
may be considered the first in vivo (i.e., animal-based) proof of this paradigm and may well 
serve further studies on this aspect of general cell biology. However, and this is the unfortunate 
news here, since N1 in these mice is not located in a place where it could potentially interfere 
with prions, we consequently did not observe any protective effects in that regard. Yet, (and 
this may be considered good news) this does not at all mean that the concept of N1 as an anti-
prion effector is wrong – I am still convinced that there is a relevant potential. We ‘simply’ have 
to get N1 to the correct place. 
 
Experimental research can be frustrating indeed (and believe me: it really is on a regular basis). 
But –as in probably all facets of life– one can (and should) learn from failure. And particularly 
in Science you can do so on a daily basis. The important thing here is to adapt and modify 
hypotheses and working plans to the most current knowledge. In fact, we have learned many 
aspects that will help in devising improved models to study effects of N1 in neurodegenerative 
diseases. And we have immediately reacted by generating a new mouse model. These 
transgenic mice (tgN1Fc) now overexpress an N1 fragment to which we have ‘added’ or ‘fused’ 



a structured domain derived from antibodies (called Fc). This ‘tag’ helps N1 to be secreted 
outside the cells and also seems to increase its biostability (protecting it from degradation). 
Interestingly, a fraction of this N1Fc fusion protein still seems to be cleaved into its parts, N1 
and Fc. In sum, we find increased levels of both, the fusion protein and N1, in the brains of 
these animals. We are currently characterizing these mice in great detail and will soon perform 
prion inoculation studies to investigate the (hopefully protective) effects against prion diseases. 
If this approach finally works out, we are optimistic that this may open a new therapeutic 
avenue based on administration of N1-derived fragments. And I am sure that knowledge 
‘painfully’ gained from our initial model will be very instrumental in this regard. 
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