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Pan- coronavirus epitope buried in spike
With spillover of several coronaviruses to humans in the 
past few decades and continued evolution of variants, 
developing ‘pan- coronavirus’ antibodies and vaccines remains 
a high priority. To find such a broadly neutralizing antibody, 
Sun et al. screened the plasma from previously infected 
individuals for binding to the S2 region of spike from SARS- CoV, 
SARS- CoV-2 and MERS- CoV, which is more conserved than the 
receptor- binding domain- containing S1. One sample showed 
cross- reactivity, also against spike proteins of seasonal CoVs. 
The authors then isolated a monoclonal antibody, 76E1, from 
this individual and showed that it neutralizes all variants of 
concern up to Omicron BA.1 in vitro. Furthermore, 76E1 showed 
therapeutic activity against SARS- CoV-2 and a phylogenetically 
removed seasonal coronavirus. Structural work showed that 
76E1 targets a highly conserved epitope in the prefusion spike 
complex that is exposed during receptor binding.
OrIgInal artIcle Sun, X. et al. Neutralization mechanism of a human antibody with 
pan- coronavirus reactivity including SARS- CoV-2. Nat. Microbiol. 7, 1063–1074 (2022)
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Routes of soil microbiome dispersal
Dispersal is assumed to contribute to microbiome composition 
and function; however, it is difficult to measure. Walters et al. 
now set out a 6- month experiment looking at different dispersal 
routes of environmental microorganisms to the surface soil 
layer. They set up different ‘traps’, either glass slides or freshly 
cut grass, to determine the number, identity and function 
of incoming microorganisms. The traps ‘recorded’ dispersal 
through air, from plants and their litter, or from below through 
the decomposing litter and bulk soil. This was achieved by 
placing the traps either on a pedestal, closing them off at the 
bottom or leaving them open, respectively. The authors found 
that the overall dispersal rate was low, with little influence 
of the route, with only 0.5% incoming bacterial cells per day 
compared with the number of resident cells. However, the 
dispersal routes did influence microbiome composition, at least 
if from above and close to the surface. Finally, without dispersal, 
the initial decomposition of the cut grass was slower.
OrIgInal artIcle Walters, K. E. et al. Routes and rates of bacterial dispersal impact 
surface soil microbiome composition and functioning. ISME J. https://doi.org/10.1038/
s41396-022-01269-w (2022)
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Bacterial collective harvests carbon
Bacteria cells can form ‘social’ structures, such as biofilms and 
swarms, experiencing both cooperation and competition. 
Schwartzman et al. show that the marine bacterium Vibrio splen-
didus 12B01 forms multicellular aggregates around alginate, 
a polysaccharide produced by algae, and differentiates into 
transcriptionally distinct subpopulations. The aggregates are 
densely packed around the alginate, enabling the cells to digest 
the substrate, with an inner ‘core’ group of mobile cells and an 
outer static ‘shell’. The inner cells showed rapid growth and 
accumulated carbon in storage granules; however, they became 
nitrogen- limited and the aggregates ‘ruptured’, releasing the 
mobile cells that then could form new clusters on fresh alginate. 
The authors conclude that these phenotypically distinct sub-
populations carry out division of labour and speculate that the 
outer shell might protect the aggregates from phage or protist 
predation, although this last function remains to be verified.
OrIgInal artIcle Schwartzman, J. A. et al. Bacterial growth in multicellular aggregates 
leads to the emergence of complex life cycles. Curr. Biol. https://doi.org/10.1016/j.cub. 
2022.06.011 (2022)

Arboviruses require a vertebrate host 
and a vector for transmission. This 
process involves the localization of 
an infected host by haematophagous 
arthropods, which get infected during  
feeding and become competent  
for onward transmission. Pathogen- 
infected hosts may be more attractive 
for haematophagous arthropods, but 
it remains unclear whether arbovi-
ruses manipulate mosquito attraction 
to enhance the probability of viral 
dissemination. Evidence suggests  
that host odorants (skin volatiles)  
are key host cues to manipulate  
the feed ing motivation of haemato-
phagous vectors. In this study, 
Zhang et al. show that flaviviruses 
promote the proliferation of 
acetophenone-producing skin 
commensal bacteria, which enhances 
mosquito attraction and thus 
 flavivirus transmission.

The authors first showed that 
Aedes aegypti mosquitoes prefer  
to seek and feed on mice infected  
with flaviviruses (dengue virus 2 or  
Zika virus) than uninfected controls. 
Further experiments revealed that 
host CO2 emission or body tempera-
ture were not driving this selective 
behaviour in their experimental 
settings, and they hypothesized that 
changes in host volatile production 
promotes mosquito attraction. 
Indeed, they identified the host 
volatile acetophenone, which elicited 
a significant electrophysiological 
response of the antenna of A. aegypti 
and, when applied to animal skin, 
attracted more mosquitoes than other 
compounds or mock treatment. In 
agreement with this, volatile extracts 
from patients with dengue fever con-
tained high levels of acetophenone 
and attracted more mosquitoes than 

extracts from healthy individuals 
when applied to human skin.

But what is the source of aceto-
phenone? As acetophenone is a 
common metabolic by-product from 
bacteria, the authors speculated that 
this compound is produced by skin 
commensals. Indeed, they showed 
that depletion of the skin microbiota 
strongly decreased the volatilization 
of acetophenone and rendered the 
infected mice much less attractive 
to mosquitoes, similar to uninfected 
controls. Furthermore, the abundance 
of acetophenone-producing bacteria, 
including species in the Bacillus and 
Staphylococcus genera, was increased 
on the skin of flavivirus-infected 
hosts, and mice treated with potent 
producers of acetophenone were 
more attractive to mosquitoes than 
those treated with bacteria that lacked  
the capacity to produce acetophenone.

Finally, infection was shown to  
suppress the expression of the host 
antimicrobial protein RELMα, which  
might explain the expansion of 
acetophenone-producing commensal 
bacteria in infected mice. Dietary 
administration of the vitamin A deriv-
ative isotretinoin increased RELMα 
expression in flavivirus-infected 
animals and reduced mosquito 
host-seeking  activity and thus  
flavivirus transmission.

In summary, the study shows that 
flavivirus infection increases the pro-
duction of the mosquito attractant 
acetophenone by resident commensal 
bacteria on the host skin, enhancing 
viral transmission.

Andrea Du Toit
OrIgInal artIcle Zhang, H. et al. A volatile 
from the skin microbiota of flavivirus-infected 
hosts promotes mosquito attractiveness. Cell 
https://doi.org/10.1016/j.cell.2022.05.016 (2022)
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An attractive scent
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