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An adaptive immune response occurs 
in the blood and cerebrospinal fluid 
(CSF) of individuals with Alzheimer 
disease (AD), according to a new 
study in Nature. Identification of the 
antigens that mediate this response 
could provide therapeutic targets for 
the disease.

Neuroinflammation is present in 
the brains of individuals with AD, and 
many studies have investigated the role 
of the non-specific innate immune 
response in the disease. However, the 
contribution of the specific adaptive 
immune response to AD is unclear.

In the adaptive immune response, 
T cells in the peripheral blood  
are activated by an antigen from a  
pathogen. Each T cell expresses 
a different type of T cell receptor 
(TCR) that responds to a specific 
antigen. Once activated, a T cell 
produces clones of itself, a process 

known as ‘clonal expansion’. These 
clones patrol the body on the lookout 
for the antigen.

“Although several small studies 
have characterized peripheral 
immune changes in AD, they have 
relied on conventional methods that 
suffer from the limitations of small 
sample sizes,” explains David Gate, 
who led the new study alongside 
Tony Wyss-Coray. “We wanted to 
expand upon this field by assessing 
multiple large patient cohorts with 
novel techniques.”

The researchers used mass cytom-
etry to analyse immune cells in the 
blood of healthy individuals and indi-
viduals with AD or mild cognitive 
impairment (MCI). A subpopulation 
of T cells, known as CD8+ T effector 
memory CD45RA+ (TEMRA) cells, was 
increased in the individuals with AD 
or MCI. TEMRA cells are associated 
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T cells on patrol in 
Alzheimer disease

optimal recovery after stroke requires 
clearance of dead cells and cell debris 
from the brain by microglia and blood- 
derived macrophages — collectively 
termed microglia/macrophages or MΦ. 
According to new research led by  
Jaroslaw Aronowski at the university 
of Texas Health Science Center at 
Houston, uSA, this process is mediated 
by retinoid X receptor- α (RXRα), 
and the findings suggest that this 
molecule  represents a promising 
therapeutic target.

RXRs are transcription factors 
that belong to the nuclear receptor 
superfamily and are known to have 
beneficial anti- inflammatory effects. 
“The RXRα isoform is [preferentially] 
expressed in macrophages, where 
it plays many essential functions, 
including tuning the expression 
of many genes associated with 
phagocytosis,” explain Aronowski and 
colleagues in the new paper published 
in Stroke.
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Retinoid X receptor mediates 
brain clean-up after stroke
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Alzheimer disease-associated gene increases  
tau pathology
Among the susceptibility loci for Alzheimer disease that have 
been identified in genome-wide association studies, PICALM is 
one of the most significant, and a new study has demonstrated 
that reduction in its expression increases tau pathology. PICALM 
encodes phosphatidylinositol binding clathrin assembly protein 
(PICALM), which is involved in endocytosis and autophagy. 
In their study, Ando et al. showed that levels of soluble PICALM 
were reduced and autophagy was impaired in post-mortem 
brains from humans with tau-associated frontotemporal 
dementia. Furthermore, in a mouse model that expresses 
mutant human tau, haploinsufficiency of Picalm led to higher 
levels of pathological tau, more severe motor deficits and 
abnormal autophagy. The evidence demonstrates the link 
between PICALM expression and tau pathology and indicates a 
mechanism for the link between PICALM and Alzheimer disease.
ORIGINaL aRtIcLE Ando, K. et al. Picalm reduction exacerbates tau pathology in a 
murine tauopathy model. Acta Neuropath. https://doi.org/10.1007/s00401-020-02125-x 
(2020)
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Antisense oligonucleotide hope for childhood 
epilepsies
Treatment with an antisense oligonucleotide increases survival 
in mouse models of two epileptic encephalopathies, according 
to a recent study. The antisense oligonucleotide was against  
the SCN8A transcript, which encodes the sodium channel 
NaV1.6. Mutations in this channel lead to a gain of function 
that causes SCN8A encephalopathy, characterized by 
severe, frequent seizures. The condition is similar to Dravet 
syndrome, which is caused by mutations in SCN1A. Guy Lenk 
and colleagues used the antisense oligonucleotide to treat 
mice with Scn8a mutations or Dravet syndrome. Mean survival 
increased from 15 days to 65 days in the model of SCN8A 
encephalopathy and from 3 weeks to >5 months in the model 
of Dravet syndrome. The results suggest that this approach is 
promising as a therapy for intractable childhood epilepsies.
ORIGINaL aRtIcLE Lenk, G. M. et al. Scn8a antisense oligonucleotide is protective  
in mouse models of SNC8A encephalopathy and Dravet syndrome. Ann. Neurol. https:// 
doi.org/10.1002/ana.25676 (2020)
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Brain waste clearance reduced by ageing
Clearance of the glymphatic system and putative meningeal 
lymphatic vessels is impaired with increasing age, a new study 
has revealed. Ying Zhou and colleagues studied 25 patients 
undergoing MRI for various neurological conditions. They used 
gadolinium contrast agent in combination with T1-weighted 
imaging to assess the function of glymphatic pathways and 
with T2-fluid-attenuated inversion recovery imaging to 
simultaneously visualize the putative meningeal lymphatic 
vessels. Clearance of fluid in both pathways was impaired with 
ageing, most likely as a result of changes in cerebrovascular 
function with age. The associated reduction in waste clearance 
from the brain could have implications for neurodegenerative 
disease because toxic proteins, such as amyloid-β, are more 
likely to accumulate. The authors say their method will help to 
investigate the role of waste clearance in neurological disease.
ORIGINaL aRtIcLE Zhou, Y. et al. Impairment of glymphatic pathway and putative 
meningeal lymphatic vessels in aging human. Ann. Neurol. https://doi.org/10.1002/
ana.25670 (2020)

mice with 
selective 
deletion of the 
RXRα gene in 
MΦ … showed 
greater pro-
gression of 
brain atrophy 
and poorer 
functional 
recovery after 
stroke than 
their wild-type 
counterparts
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