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and neTosis in plaques, which was 
reversed by Nlrp3 or Casp1 and Casp11 
deficiency. This finding “provides 
the first genetic evidence linking 
nlRP3 inflammasome activation to 
neutrophil accumulation and neTosis 
in atherosclerotic plaques”. However, 
“the mechanisms linking cholesterol 
accumulation in myeloid cells to 
inflammasome activation need to be 
further explored”, says Westerterp.

Patients with Tangier disease carry 
mutations in ABCA1 and have higher 
plasma levels of Il-1β compared 
with age-and-gender-matched 
individuals, suggesting conservation of 
cholesterol-dependent inflammasome 
activation in humans. low levels of 
myeloid ABCA1 and ABCG1 are seen 
in diabetes mellitus and ageing. “our 
findings point to the importance 
of inflammasome-targeted, 
anti-inflammatory therapy, 
such as Il-1β antibodies,” 
concludes Westerterp.

Alexandra Le Bras

plaque load after stroke compared 
with control. Similarly, the use of 
RAGE-specific small interfering 
RNA or HMGB1-specific 
monoclonal antibodies reduced 
vascular inflammation after stroke.

The acute stroke response also 
involved sympathetic activation, 
which drove egress of monocytic cells 
from the bone marrow. “Enhanced 
vascular inflammation after stroke 
depended on a synergistic effect 
of sympathetic recruitment of 
monocytes from the bone marrow 
niche and subsequent activation of 
innate immune and endothelial cells 
by circulating alarmins,” summarize 
the researchers. Liesz and colleagues 
now plan to investigate whether 
“the exacerbation of vascular 
inflammation after stroke leads to 
plaque rupture with arterio-arterial 
embolism, which would explain  
the increased risk of recurrent  
stroke events”.

Gregory B. Lim

Distinct leukocyte populations have been associated with atherosclerosis 
development and progression or with atheroprotection. However, most of 
these subsets were defined using preselected markers, and the actual subset 
heterogeneity in atherosclerotic lesions and the exact contribution of each 
leukocyte population is not well defined. Two studies now take advantage of 
novel high-dimensional techniques to provide a more detailed insight into 
leukocyte phenotypic and transcriptional heterogeneity in atherosclerosis.

Combining mass cytometry (CyTof) and single-cell RnA sequencing 
(single-cell RnA-seq) with bioinformatic tools, Dennis Wolf and colleagues 
found high leukocyte diversity in mouse atherosclerotic aortas, with 11 
leukocyte populations with distinct phenotypic and spatial characteristics. By 
contrast, mouse healthy aortas had a small number of leukocyte subsets. The 
phenotypic diversity of the clusters was confirmed with a 35-panel CyTof and 
conventional flow cytometry, and the subsets showed a high correlation with 
previously defined transcriptomes. Genetic deconvolution analysis of 
microdissected mouse aorta and of 126 human plaques showed that monocytes, 
macrophages, and T cells were predominantly present in plaques and B cells in 
the adventitia. finally, absence of one T-cell cluster was associated with a 
higher cardiovascular risk in patients. “our data suggest that the traditional 
classification of leukocytes based on principal haematopoietic lineages and 
known lineages is too coarse,” says Wolf. “We hope that our cell atlas will open 
new avenues in atherosclerosis research and inspire others to more precisely 
look at leukocyte diversity.” The researchers plan to study further some of the 
newly identified subsets to understand the biological meaning of their findings.

The team led by Alma Zernecke, Clément Cochain, and Antoine-emmanuel 
Saliba, used single-cell RnA-seq to analyse the transcriptional profile of CD45+ 
cells from mouse healthy and atherosclerotic aortas. The analysis identified 13 
cell clusters. A population of resident-like macrophages was found in both 
healthy and atherosclerotic aortas, whereas monocytes, monocyte-derived 
dendritic cells, and two macrophage populations were almost only detectable  
in atherosclerotic aortas. The two macrophage populations associated with 
atherosclerotic lesions were inflammatory macrophages enriched in Il1b and 
TRem2high macrophages, characterized by a gene expression signature 
reminiscent of osteoclasts (which suggests a role in lesion calcification) and 
putative functions in lipid metabolism and catabolism, as revealed by 
differential gene expression and gene ontology enrichment analyses. TRem2high 
macrophages were also detected in advanced atherosclerosis, and TRem2 
expression was found in human atherosclerotic lesions. “our work provides a 
global overview of the transcriptional landscape of macrophages and other 
immune cells in atherosclerotic vessels with unprecedented resolution, and 
may prove a valuable resource for other researchers,” explain the investigators. 
The research team plans to assess whether similar macrophage populations are 
present in human atherosclerotic lesions and to investigate some of the newly 
identified targets that might control macrophage-mediated inflammation  
in atherosclerosis.

Irene Fernández-Ruiz

ORIgInAL ARTICLE Roth, S. et al. Brain-released 
alarmins and stress response synergize in 
accelerating atherosclerosis progression after 
stroke. Sci. Transl Med. 10, eaao1313 (2018)

Acute stroke 
produces a  
massive 
release of pro-
inflammatory 
alarmin 
proteins
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ORIgInAL ARTICLE Westerterp, M. et al. 
Cholesterol efflux pathways suppress 
inflammasome activation, NETosis and 
atherogenesis. Circulation https://doi.org/ 
10.1161/CIRCULATIONAHA.117.032636 (2018)

This finding 
provides the 
first genetic 
evidence 
linking NLRP3 
inflammasome 
activation to 
neutrophil 
accumulation 
and NETosis

ORIgInAL ARTICLES Winkels, H. et al. Atlas of the immune cell repertoire in mouse atherosclerosis defined by 
single-cell RNA-sequencing and mass cytometry. Circ. Res. https://doi.org/10.1161/CIRCRESAHA.117.312513 
(2018) | Cochain, C. A. et al. Single-cell RNA-seq reveals the transcriptional landscape and heterogeneity of aortic 
macrophages in murine atherosclerosis. Circ. Res. https://doi.org/10.1161/CIRCRESAHA.117.312509 (2018)
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Redefining leukocytes i n  
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