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Research highlights

Cancer immunology

Microbiome 
checkpoint

The integrity of the intesti-
nal microbiome and specific 
bacterial species are impor-
tant for responses to immune 
checkpoint inhibitors in cancer 
treatment, but how this inter-
action is mediated is unclear. 
Data now published in Science 
Immunology show that a com-
bination therapy of anti-PD-1 
and anti-CTLA-4 antibodies 
enables the translocation of 
some intestinal bacterial species 
into B16 melanomas and their 
draining lymph nodes in mice, 
in a dendritic cell-dependent 
manner. The most abundant 
of these translocated species 
were shown to activate dendritic 
cells to prime T cell responses 
for anti-tumor activity. The 
researchers also found that 
immune checkpoint inhibition 
induced mesenteric lymph node 
remodeling, which facilitated 
bacterial translocation to 
tumors and their draining lymph 
nodes to ultimately control the 
growth of those tumors.
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Hematopoiesis

Modulating bone 
marrow niches

Bone marrow mesenchymal 
stem cells (BMSCs) can give rise 
to osteocytes and adipocytes, 
which support the development 
of lymphoid and myeloid cell 
lineages, respectively. In eLife, 
Zhang et al. find that BMSC func-
tion is coordinately regulated 
by post-translational modi-
fication of the transcription 
factors RUNX2 and C/EBPβ by 
O-linked β-N-acetylglucosamine 
(O-GlcNAc). Expression of 
Ogt, which encodes O-GlnNAc 
transferase (OGT), increases 
as BMSCs differentiate into 
osteocytes. Conditional dele-
tion of Ogt in mouse BMSCs 
leads to defective bone forma-
tion and a reduction in B cell 
lymphopoiesis; conversely, 
bone marrow adiposity and 
myelopoiesis is enhanced in 
these conditional OGT-deficient 
mice. Lymphopoiesis requires 
OGT-dependent O-GlcNAc 
modification of RUNX2, as 
alanine substitution at serine 
residues 32, 33 and 371 impairs 
osteogenesis. However, C/
EBPβ O-GlcNAcylation inhib-
its BMSC differentiation to 
adipocytes. The authors find 
that RUNX2 and C/EBPβ recipro-
cally regulate expression of 
lineage-instructing cytokines 
interleukin-7 (IL-7) and stem 
cell factor (SCF), encoded by 
Il7 and Kitl, respectively. This 
study indicates that reciprocal 
post-translational regulation of 
RUNX2 and C/EBPβ function is 
necessary to achieve balanced 
lymphoid and myeloid cell 
output.
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Neuroimmunology

Meningitis 
suppresses 
macrophages

Meningitis occurs when 
bacteria enter the lining of the 
brain and trigger an inflam-
matory response. In Nature, 
Pinho-Riberio et al. find that 
during meningitis, bacteria can 
stimulate nociceptors in the 
meninges to release calcitonin 
gene-related peptide (CGRP), 
which suppresses macrophage 
activity and exacerbates dis-
ease. Mice were intravenously 
injected with Streptococcus 
pneumoniae or Streptococcus 
agalactiae to induce bacterial 
meningitis. Depletion of noci-
ceptors resulted in decreased 
bacterial loads in the menin-
ges and brain, and increased 
immune cell infiltrate in the 
meninges. Bacterial pathogens 
activated nociceptors, result-
ing in the release of CGRP. 
CGRP signals through receptor 
activity modifying protein 1 
(RAMP1), which is expressed 
by meningeal macrophages. 
When RAMP1 expression was 
ablated in macrophages, there 
were decreased bacterial loads 
in the meninges and brain, 
increased macrophage expres-
sion of Cxcl10, Ccl3, Ccl2 and 
Tnf, and increased numbers of 
neutrophils and monocytes in 
the meninges. Thus, bacterial 
invasion results in CGRP release, 
which suppresses the activity 
of meningeal macrophages and 
enhances bacterial invasion.
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COVID-19

Vaccine-induced 
memory

SARS-CoV-2 breakthrough 
infections recall spike-specific 
memory T cells established by 
vaccination and induce pri-
mary T cell responses against 
non-vaccine-encoded viral 
antigens. In Immunity, Juno 
and colleagues use fluores-
cently conjugated pMHCI and 
pMHCII multimers that present 
known CD8+ and CD4+ T cell 
viral epitopes to examine the 
frequency and phenotype of 
CD8+ and CD4+ T cells after Delta 
or Omicron (BA.1 and BA.2) 
breakthrough infection in previ-
ously vaccinated individuals. 
They found that spike-specific 
CD4+ T cells occur at day 2, 
peak at day 5.4, and are mostly 
CD45RA−CCR7+ central memory 
and CD45RA−CCR7− effector 
memory T cells. Spike-specific 
CD8+ T cells expanded at day 
4 and peaked at day 6, with 
variable frequency between par-
ticipants. Nucleocapsid-specific 
T cells had a naive phenotype 
and low frequency at days 2–4, 
and progressively acquired 
a CD38+CCR5+CXCR3+GzmB
+CD71+ effector program. The 
frequency of spike-specific CD8+ 
T cells, but not the frequency 
of spike-specific CD4+ T cells, 
nucleocapsid-specific CD8+ 
T cells or neutralizing antibod-
ies titers, positively correlated  
with the rate of viral clear-
ance. Multiple vaccinations 
and infections resulted in 
3–240-fold higher frequen-
cies of spike-specific CD4+ 
and CD8+ memory T cells than 
pre-vaccination levels, which 
indicates the durability of 
vaccine-induced memory T cells.
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