allogeneic neutrophils. The spheroids
readily induced NETosis, which was
inhibited in the presence of reparixin.
When tumour cell-targeted cytotoxic
lymphocytes (CTLs) and/or NK cells
were added, tumour cell spheroids
with NETs showed much better
survival than spheroids that had been
stripped of their NETs with DNAse I.

In mice that received xenografted
human tumour cell lines (HT-19
colorectal carcinoma) and human
neutrophils, abundant NETs were
detected in the tumours; however,
these were significantly reduced if the
animals were treated with reparixin
or pertussis toxin.

The in vivo relevance of the
protective role of NETs in tumours
was demonstrated in mouse
models of breast cancer (4T1)
metastasis, where treatment of the
animals with DNAse I or the small
molecule GSK484, an inhibitor
of NETosis, reduced the number of
micrometastases. However, the
treatment did not have any effect
in mice that lacked both T cells and
NK cells, confirming that NETs
provide protection from these
cells. In mice with established 4T1

Credit: Roman Samborskyi/Alamy

cells. MDSCs from human tumours
also showed an accumulation of
methylglyoxal, suggesting it could
serve as a molecular marker for MDSCs.
High levels of methylglyoxal were
responsible for the dormant metabolic
state of MDSCs, as neutralization of
methylglyoxal by dimethylbiguanide
(DMBQ) allowed MDSCs to regain
glycolysis to levels seen in monocytes.
Importantly, within 10 minutes after
contact with MDSCs, but not with
monocytes or DMBG-treated MDSCs,
methylglyoxal could be detected in

tumours, treatment with GSK484
showed a synergistic effect with dual
checkpoint inhibition (anti-PD1 and
anti-CTLA4), and this was dependent
on the presence of CTLs.

Further in vitro experiments, as
well as intravital microscopy in mice
injected with Lewis lung carcinoma
(LLC) cells, demonstrated that
NETs reduce the physical contact
between tumour cells and cytotoxic
lymphocytes. The authors speculate
that the shielding may extend beyond
the physical separation as NETs may
contain proteins that are detrimental
to NK cells and CTL cytotoxicity.

This study shows that tumours
induce the formation of NETs, which
coat and thereby shield tumour cells
against NK cell- and T cell-mediated
cytotoxicity. Moreover, it indicates
that inhibitors of NETosis may
be of value in combination with
checkpoint inhibitors.

Alexandra Flemming

ORIGINAL ARTICLE Teijeira, A. et al. CXCR1 and
CXCR2 chemokine receptor agonists produced by
tumors induce neutrophil extracellular traps that
interfere with immune cytotoxicity. Immunity
https://doi.org/10.1016/j.immuni.2020.03.001
(2020)

CD8* T cells. Moreover, T cells exposed
to DMBG-treated MDSCs acquired
effector functions, confirming that
MDSC-transferred methylglyoxal is
required for T cell suppression. Gain
of methylglyoxal in T cells coincided
with a reduction of free L-arginine
and a concomitant increase in the
products of glycation reactions
between methylglyoxal and L-arginine,
suggesting that depletion of L-arginine
in the cytosol paralyses T cell function
immediately.

So, can this suppressive pathway
be targeted to improve antitumour
T cellimmunity? Indeed, treatment
of tumour-bearing mice with DMBG
in combination with checkpoint
inhibitors had a synergistic effect,
leading to improved tumour regression
compared with each therapy alone.
Thus, the discovery of methylglyoxal
as a suppressor of T cell function opens
new avenues for targeted therapeutic
intervention in patients with cancer.

Lucy Bird

ORIGINAL ARTICLE Baumann, T. et al.
Regulatory myeloid cells paralyze T cells
through cell-cell transfer of the metabolite
methylglyoxal. Nat. Immunol. 21, 555-566 (2020)

RESEARCH HIGHLIGHTS

IN BRIEF

=J COVID-19

SARS-CoV-2-reactive T cells in patients and healthy
donors

In this preprint by Braun et al., CD4* T cell responses to
SARS-CoV-2 infection were characterized in 18 patients

with COVID-19 and 68 seronegative healthy donors (HDs).
Peripheral blood mononuclear cells from patients and

HDs were stimulated with peptide pools derived from the
SARS-CoV-2 spike (S) protein. S protein-specific CD4* T cells
were found in most of the patients with COVID-19, but also in
a portion of HDs. CD4* T cells from patients with COVID-19
had a phenotype of recent activation in contrast to those

from HDs. The authors suggest that S protein-specific T cells

in HDs may be cross-reactive clones developed following a
previous exposure to human endemic coronaviruses that cause
common cold. Further validation with larger cohorts and more
functional assessment, including the use of control peptides,
are needed to establish whether these T cells are truly reactive
to SARS-CoV-2.

ORIGINAL ARTICLE Braun, J. et al. Presence of SARS-CoV-2-reactive T cells in COVID-19

patients and healthy donors. Preprint at medRxiv https://doi.org/10.1101/2020.04.17.
20061440 (2020)

=4 COVID-19
Inactivated vaccine for SARS-CoV-2

In this preprint, Gao et al. describe the first evidence of
vaccine efficacy against COVID-19 in non-human primates.

A patient-derived SARS-CoV-2 isolate was expanded then
inactivated with B-propiolactone. Rhesus macaques were
immunized three times with inactivated virus plus alum,

then challenged 1 week later with a virus from a different
isolate. Although SARS-CoV-2 infection of rhesus macaques
doesn't fully recapitulate human pathophysiology, vaccinated
macaques had no symptoms and a rapid decrease in viral
loads. Vaccine safety was assessed in additional macaques
that showed no immediate adverse effects. This inactivation
technique is well known and adaptable for production in other
facilities, which argues for scalability. Phase | and Il clinical trials
are underway.

ORIGINAL ARTICLE Gao, Q. et al. Rapid development of an inactivated vaccine for
SARS-CoV-2. Preprint at bioRxiv https://doi.org/10.1101/2020.04.17.046375 (2020)

=34 COVID-19
Impaired interferon signature in severe COVID-19

In this preprint, Hadjadj et al. analyse the late-stage immune
responses in 50 patients with COVID-19 spanning a range of
disease severity but controlled for age, duration from symptom
onset and comorbidities. Compared with mild or moderate
cases, severe and critically ill patients have a profoundly
impaired type | interferon response, despite comparable viral
loads as measured by nasal swab. In addition, clinical severity
correlated with increased IL-6, TNF and chemokine signatures.
These findings suggest that type | interferon may hold promise
for prognostic and therapeutic strategies. Further studies

of these cytokines earlier in disease and with more precise
quantification of viral load in the respiratory tract will be crucial
to validate the result.

ORIGINAL ARTICLE Hadjadj, J. et al. Impaired type | interferon activity and exacerbated

inflammatory responses in severe Covid-19 patients. Preprint at medRxiv https://doi.org/
10.1101/2020.04.19.20068015 (2020)
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