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            Abstract
We identified a PSEN1 (presenilin 1) mutation carrier from the world’s largest autosomal dominant Alzheimer’s disease kindred, who did not develop mild cognitive impairment until her seventies, three decades after the expected age of clinical onset. The individual had two copies of the APOE3 Christchurch (R136S) mutation, unusually high brain amyloid levels and limited tau and neurodegenerative measurements. Our findings have implications for the role of APOE in the pathogenesis, treatment and prevention of Alzheimer’s disease.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 / 30 days
cancel any time

Learn more



Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Fig. 1: Brain imaging shows limited tau pathology and neurodegeneration despite high amyoid-β plaque burden in an individual homozygous for APOE3ch.


Fig. 2: The Christchurch mutation impairs the heparin binding of APOE.
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Extended data

Extended Data Fig. 1 Subject’s genealogy.
Circles represent females, squares represent males, diamonds represent individuals whose gender has been masked for privacy, arrowhead depicts proband individual with MCI and shading indicates individual with history of dementia. Deceased individuals are marked with a crossed bar. APOE genotypes are indicated as appropriate to preserve anonymity. Family links were verified by three family informants. Genotypes of relatives of the R136S homozygote individual were determined by Sanger sequencing (Extended Data Fig. 2).


Extended Data Fig. 2 Sanger DNA sequencing of homozygous APOEch carrier individual.
Representative direct sequencing results of amplicon in APOE gene from control, proband, and descendants’ samples. R136 homozygous sequence is shown in upper panel from a control individual. In the middle panel, proband case is shown. R136S homozygous mutation can be observed, resulting from a change from cytosine (C) to adenine (A). In bottom panel a R136S heterozygous mutation from a descendant is identified. Data representative of n = 2 independent experiments and further validated independently with whole exome and whole genome sequencing.


Extended Data Fig. 3 APOE3ch modulates Aβ aggregation.
(a) Rate of Aβ42 fibril formation in the presence of C-terminus fragments of APOE3 wild-type (WT), APOE3ch, or in the absence of APOE as detected by Thioflavin T fluorescence. Changes in relative fluorescence units (RFU) were plotted for time in minutes (min). Aβ42 fibrillation rate was lower in the presence of APOE3ch compared to APOE3 WT (****p=0.00000797 for 55 μM Aβ42 + APOE3WT vs. 55 μM Aβ42 + APOE3ch; ****p=0.0000000042 for 55 μM Aβ42 vs. 55 μM Aβ42 + APOE3WT; ***p=0.00022 for 55 μM Aβ42 vs. 55 μM Aβ42 + APOE3ch, 2-way ANOVA followed by Tukey’s multiple comparisons test; n = 3 represended as mean ± SEM.). (b) Schematic representation of the split-luciferase complementation triggered by amyloid oligomerization in vitro. (c) Percentage of luminescence expressed as relative luminescence units (RLU) was obtained by split-luciferase complementation assay after 24 hours in culture media from 293 T cells transfected with full-length APOE3ch or APOE3 WT cDNA. Luciferase luminescence produced by oligomer formation is significantly reduced in APOE3ch compared to APOE3 WT, indicating lower aggregation. (*p=0.0202, 2-tailed unpaired T-test, n = 6). Representative data presented as individual values ± SEM of n = 3 independent experiments.
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