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Thousands of amyloids may foil 
Alzheimer’s drugs
Amyloid diversity could explain repeated drug failures in Alzheimer’s 
disease.

A study that maps both RNA and DNA 
in samples from human prefrontal 
cerebral cortices may have pinpointed 

one reason why amyloid-β  has proven such 
an elusive target for companies developing 
Alzheimer’s drugs: the brain tissue of 
an older person expresses a bewildering 
variety of truncated and potentially toxic 
mRNA isoforms of the amyloid-β  precursor 
protein (APP). Because an amyloid-directed 
antibody may target only one or a few 
related potentially toxic protein variants, this 
could explain why such therapeutics have 
had little clinical impact.

Neuronal tissue from people with 
sporadic Alzheimer’s disease is genetically 
mosaic for certain genes; it has been 
known for several years, for instance, that 
Alzheimer’s-affected brains contain more 
copies of the APP gene than do brains 
from healthy people. Now work from 
researchers at Sandford Burnham Prebys 
Medical Discovery Institute confirms that 
neuronal DNA exhibits a high degree of 
genetic recombination or reshuffling, at 
least in APP. This recombination, which 
takes place in both normal and disease-
affected brains, can result in thousands of 

distinct genomic variants of APP, the group 
reported in a recent paper (Nature 563, 
639–645, 2018).

The amyloid cascade hypothesis postulates 
that amyloid-β  peptide aggregates in the 
brain are central to Alzheimer’s disease 
pathology, and these molecules arise through 
the action of the β -secretase enzyme. But 
that may be an overly simplified viewpoint, 
according to Jerold Chun, senior vice 
president of neuroscience drug discovery 
at Sandford Burnham Prebys and principal 
investigator for the study. “The vast majority 
of [Alzheimer’s disease] therapies are 
targeting single molecular entities, most 
of them connected to amyloid-β ,” he says, 
“but it is clear now that [...] to be effective, 
a drug would have to engage a universe of 
additional, potentially toxic molecules.”

Tetsu Maruyama, CSO at the Dementia 
Discovery Fund, says he finds the result 
“fascinating” and points out that the study 
raises many questions, “including how 
many other genes may demonstrate such 
recombination in the neurons of people with 
dementia and how the novel APP variants 
reported might contribute to [Alzheimer’s 
disease] pathology.”

Amyloid-β  deposits appear to be crucial in Alzheimer’s disease pathology, but therapies designed to 
clear these peptides have yet to prove efficacious in the clinic. New work suggests one possible reason 
why. Credit: Living Art Enterprises/Science Source

Aquaporin autoimmunity
A monoclonal antibody directed against 
interleukin-6 receptor (IL-6R) made by 
Chugai Pharmaceutical has met with 
success in a rare central nervous system 
condition, neuromyelitis optica spectrum 
disorder (NMOSD). Phase 3 trial results 
with satralizumab were announced  
by Chugai, a Tokyo-based drug maker  
and member of the Roche Group, on  
19 December 2018.

NMOSD is a rare autoimmune  
disease that attacks the optic nerve and 
spinal cord. It can lead to blindness, 
paralysis and death. There are currently 
no approved therapies for NMOSD, 
and although it can be managed with 
immunosuppressive drugs, other 
treatment options are needed, especially 
for patients with refractory disease who 
experience relapses. Two-thirds of NMOSD 
patients have autoantibodies against the 
aquaporin-4 channel, which regulates  
water homeostasis in the central nervous 
system, and IL-6 promotes the production 
of these antibodies.

Chugai’s satralizumab is a humanized 
monoclonal antibody (mAb) that binds to 
and blocks the IL-6R. In pivotal NMOSD 
trials, satralizumab, combined with 
immunosuppressive therapy, reduced 
the likelihood of relapse by 62%. The 
study included patients both positive and 
negative for acquaporin-4 autoantibodies.

Chugai’s mAb, however, is in a 
close race with Soliris (eculizumab), a 
humanized mAb against complement 5,  
which its developer Alexion said in 
September met primary endpoints in 
phase 3 studies for NMOSD. In addition, 
Actemra (tocilizumab) from Chugai, an 
anti-IL-6R mAb already approved for 
rheumatoid arthritis, has completed phase 
1 trials in NMOSD. Other companies 
with anti-IL-6R drugs in development for 
other conditions, including London-based 
Tiziana Life Sciences; Vancouver, British 
Columbia-based Vitaeris; and Biocad, 
located in Moscow, may also consider 
NMOSD as a supplemental indication. 
Meanwhile, Viela Bio announced on  
3 January that a pivotal trial of anti-CD19 
mAb inebilizumab met its primary 
endpoint and key secondary endpoint 
in patients with NMOSD. Roche’s 
anti-CD20 mAb Rituxan (rituximab) has 
completed phase 1 trials, and a number 
of other companies are developing small 
molecules for NMOSD.
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