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Many biomarkers, very few targets

In recent years, many CJD-related biomarkers have emerged, but only few hold potential as 
therapeutic targets

Glycoprotein nonmetastatic melanoma protein B 
(GPNMB) has recently been linked to neurodegenerative 
diseases.

Several studies showed a neuroprotective effect of 
GPNMB in disease models.

Is GPNMB involved in prion diseases?

Can it become a therapeutic target?



Our approach: CRISPR-based forward genetics

Cas9 enzyme sgRNA guide

Target gene

CRISPR-Cas9 system allows direct manipulation of 
individual genes, and potentially of the entire genome.

Genome-wide arrayed CRISPR activation screen for modifiers of GPNMB expression and secretion

Gene knockout Gene activation Gene silencing



Highly phagocytic microglia upregulated GPNMB upon prion infection

GPNMB is upregulated in prion-
infected mice starting from 30 
weeks post-inoculation and it 
increases over time.

ns

Purified prions Brain homogenate

Apoptotic bodies, but not 
prions, trigger GPNMB 
upregulation



Soluble GPNMB shows neuroprotective effects ex-vivo

Administration of recombinant soluble GPNMB prevents neuronal loss without reducing prion levels

Cerebellar organotypic cultured slices mimic 
neurodegeneration ex-vivo.

Massive neuronal death at 56 days post infection.



What are the implications and what remains to be done?

Increasing GPNMB expression and shedding could counteract neurotoxicity

Increase 
GPNMB 

expression

Step 
1

Increase 
shedding

Step 
2

Compounds 
against 

selected 
genes

Step 
3

Cell model and screen readouts: 
ready

CRISPR library:
ready

Screen: starting soon
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