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We are happy to report that during the 12 months of the Award, we were able to successfully 
complete the proposed studies, even surpass some of the original goals, as follows: 
 
- E200K CJD patient-specific iPSC library: We have successfully generated the largest E200K 
specific iPSC library in existence. We started by recruiting blood samples from a large family of 
E200K carriers and non-carriers, including two carriers that lived to 95 and 96 years old, which 
we referred as super-resilient. We have reprogrammed, characterize, expanded and banked 
three independent clones from 16 individual iPSC lines. This comprehensive list include carriers 
and non-carriers, as well as the two super resilient samples. All lines expressed pluripotency 
markers and have normal iPSC morphology upon extended in vitro culture. 
 
- Establishment of a syngeneic iPSC platform: the ultimate control in the field of iPSC-based 
disease modeling is the generation of a syngeneic platform, meaning the creation of a paired 
iPSC platform consisting of a mutant and its genetically corrected counterpart. In order to do 
so, we have utilized CRISPR-CAS9 mediated gene editing to correct the genetic change 
responsible for the E200K mutation in two independent mutant lines. This syngeneic platform 
will provide the goal standard control to verify whether the phenotypic and molecular 
abnormalities we find in the differentiated neurons are actually caused by the presence of the 
aberrant PrPsc.   
 
- Differentiation of iPSC into cortical neurons: as originally proposed we have successfully 
established the differentiation protocol of the iPSC into cortical neurons with up to ten 
individual lines, further validating the robustness of the protocol. Indeed, 
immunohistochemistry confirmed first the formation of characteristic neural rosettes positive 
for Pax6 and Nestin, and then the expression of several cortical markers including Tuj1, MAP2, 
Satb2, TBR2 and Vglut1. As a proof of principle to demonstrate the maturity of the obtained 
neurons, we also tested the firing potential of the cells by patch clamp. Indeed, as neurons 
mature, they progressed from firing a short burst of action potentials in response to current 
injection, to sustained action potential firing virtually indistinguishable from normal primary 
cortical neurons. 
 
- Expression of PrPc and PrPsc: a key aspect of our proposal relied on whether the differentiated 
neurons express the prion protein and even more, whether the mutant cells have detectable 
levels of the aberrant PrPsc. We were very pleased to find robust expression of PrP upon day 60 
of differentiation, as detected by anti-PrP antibody staining. When we used a reagent capable 
of binding with high affinity the PrPsc , named Thioflavin, in combination with PK treatment, we 
were able to evidence the specific expression of PrPsc in the mutant cells and not in the normal 
ones.  
 
- Abnormal phenotype of the mutant neurons: One potential effect of the presence of the 
aberrant prion protein is the induction of an abnormal synaptic reaction. One approach to 
measure this is by analyzing the correlation of expression of the synaptic proteins NMDAR1 and 



PSD95. We have found that consistently all tested CJD mutant derived-neurons have a 
significant decrease in NMDAR1/PSD95 colocalization, compared to non-mutant cells. We have 
also started to analyze the morphology of the dendritic spines, which are also associated with 
aberrant neural function.  
 
- Whole exome sequencing: in order to study the presence of gene modifiers, specifically taking 
into account the fact that two of our samples are from super-resilient individuals, we have 
successfully completed whole exome sequencing of all blood samples in our library. The 
analysis of the sequencing is currently ongoing.  
 
Work currently ongoing: we are in the process of differentiating all the mutant and non-mutant 
lines into cortical neurons to repeat the characterization and confirm the phenotypic 
differences between them. In parallel, we will also repeat the same using the isogenic lines 
which will provide the ultimate confirmation that the mutant prion protein is responsible for 
the neural phenotype. In addition we will perform RNA-sequencing to analyze the 
transcriptomic signature of both the mutant vs the normal neurons, which will provide a 
roadmap to understand the molecular consequences of having the aberrant prion protein and 
eventually help design novel therapeutic targets. In this regard, we will expose the mutant and 
normal neurons to several compounds that we have previously identified as capable of 
preventing neural damage in mouse cells, to verify their effect in human cells.  


