
Distinct strains of tau cause different 
pathologies in mice, according to a 
new study published in Neuron. The 
work provides strong evidence that 
different strains of tau can explain the 
origin of different tauopathies. The 
findings not only provide the basis 
for new insights into the pathogen-
esis of these diseases, but also have 
important implications for the design 
of anti-tau therapeutics.

Marc Diamond, who led the new 
study, and his colleagues were among 
the first to suggest that tau aggregates 
could function as prions, acting as 
seeds for further propagation of 
pathology throughout the brain. In 
the past few years, they have gone on 
to provide evidence to support this 
hypothesis.

“We have demonstrated that, for all 
intents and purposes, tau behaves as a 
bona fide prion,” explains Diamond. 
“It can propagate distinct structures 
indefinitely in cells and animals, these 
structures — or ‘strains’ — can be sta-
bly transmitted via serial inoculation, 
and they produce distinct pathological 
patterns in mice.”

In their new work, Diamond and 
co-workers aimed to gain further 
insight into the pathological con-
sequences of different tau strains. 
They started by generating a library 
of strains in a previously established 
cell-based system. Cells were treated 
with recombinant tau aggregates or 
aggregates from mouse or human 
brain samples, and strains were 
identified on the basis of distinct 
inclusion morphologies. In total, the 
researchers isolated 18 strains of tau, 
which they analysed in vitro to con-
firm that the tau strains were distinct 
from one another.

Each tau strain was then injected 
into the hippocampus of PS19 mice, 
which express human tau with a 
single disease-associated mutation. 
Brain pathology was analysed 4, 8 and 
12 weeks later. Each strain produced 
a unique pathology, characterized 
by different rates of propagation 
through the nervous system, and dis-
tinct patterns of neuronal pathology. 
Furthermore, injection of the tau 
strains into different brain regions 
showed that some induced pathology 

at every site, whereas others induced 
pathology only at some sites.

“Each strain produced a unique 
disease in mice,” summarizes 
Diamond. “This answers fundamen-
tal questions in the field: how can 
we get different diseases due to tau, 
why are some neurons vulnerable to 
disease and others are not, and why 
do some diseases progress faster than 
others?”

The findings suggest that differ-
ent tau strains are likely to underlie 
different tauopathies in humans, but 
Diamond says that making use of 
this knowledge presents several chal-
lenges. In particular, the dominant 
strains that are present in individual 
patients will need to be identified, 
ideally before symptoms develop. He 
also says that more work is needed to 
understand how the structural prop-
erties of tau strains lead to the variety 
of pathological consequences.

“Nevertheless, these results could 
have enormous implications for 
future clinical research,” Diamond 
continues. “Many pharmaceutical 
companies are developing anti-tau 
antibodies to treat tauopathy. Our 
work says that there is an enormous 
diversity of tau prion conformations, 
and that this needs to be taken into 
account when designing therapeutic 
antibodies or other small molecules 
that target tau prion activity, and 
when determining which patients 
are going to be treated with them.”
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