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Symbiosis

Pseudomonas  
against cancer

Increasing evidence points at 
a therapeutic role of bacteria 
in the treatment of different 
types of cancer. The cupredoxin 
azurin secreted by the oppor-
tunistic pathogen Pseudomonas 
aeruginosa has been demon-
strated to enter cancer cells 
and induce apoptosis, with no 
effect on normal cells. However, 
the exact physiological mecha-
nism and regulation remains 
unknown. In this new study, 
Choi et al. show that azurin 
secretion by P. aeruginosa is 
positively correlated with the 
number of human cancer cells in 
patients with breast cancer and 
melanoma. The authors show 
that in response to the presence 
of P. aeruginosa, cancer cells 
secrete aldolase A at higher 
levels than normal cells, and  
that the levels of secreted  
azurin and aldolase A by 
P. aeruginosa and cancer cells, 
respectively, are higher at 
shorter distances between the 
bacteria and the cells. Further, 
the authors demonstrate that 
aldolase A induces P. aeruginosa 
adhesion to and colonization in 
cancer cells. Azurin-expressing 
P. aeruginosa was abundant in 
tumours and was an important 
factor for positive prognosis  
of patients with cancer. experi-
ments with a transgenic mouse 
model of tumorigenesis 
demonstrated that azurin can 
inhibit tumour growth. In 
sum, a mutualistic interaction 
between P. aeruginosa and 
cancer cells modulates tumour 
homeostasis.
Agustina Taglialegna 

Original article: Choi, J. K. et al. Cross-
talk between cancer and Pseudomonas 
aeruginosa mediates tumor suppression. 
Commun. Biol. https://doi.org/10.1038/
s42003-022-04395-5 (2023)

Techniques & applications

SURFing  
SARS-CoV-2  
inhibition

To start infection, SARS-CoV-2  
uses its spike protein to 
interact with the host recep-
tor  angio tensin-converting 
enzyme 2 (ACe2). Currently, 
small- molecule drugs that stop  
SARS-CoV-2 infection are 
urgently needed. In this new 
study, Yang et al. present an 
improved fluorogenic revers-
ible reporter named SuRF  
(split unaG-based reversible  
and fluorogenic protein– 
protein interaction reporter)  
to visualize real-time interac-
tions between the spike protein 
and ACe2 in living cells and  
thus identify compounds that 
block such interaction. First, the 
authors engineered the reporter 
to become fluorescent when 
spike and ACe2 interact. Next, 
they adapted SuRF and made 
it suitable for high-throughput 
screening of approved drugs 
and natural compound libraries 
to select the best candidates 
inhibiting spike–ACe2 interac-
tion. Gamabufotalin, anisomy-
cin and bruceine A were the top 
compounds blocking receptor 
binding of SARS-CoV-2, includ-
ing Delta and Omicron variants, 
in vitro. In particular, bruceine 
A and gamabufotalin showed 
effective antiviral activity 
against SARS-CoV-2 infection 
in primary human cells and in 
mice, and they were effective 
when administered together as 
prophylactic treatment. In sum, 
the SuRF reporter is a valuable 
resource to identify inhibitors  
of SARS-CoV-2 infection.
Agustina Taglialegna 

Original article: Yang, J. et al. Fluorogenic 
reporter enables identification of 
compounds that inhibit SARS-CoV-2.  
Nat. Microbiol. https://doi.org/10.1038/
s41564-022-01288-5 (2023)

Microbiome

Bacteria worsen  
allergies

Allergic rhinitis, which is also 
known as hay fever, is a common 
disorder that affects the qual-
ity of life of millions of people 
globally and that is caused by 
immune-mediated reactions 
against inhaled allergens. The 
pathogenesis of allergic rhinitis 
involves the infiltration of the 
nasal epithelium by immune cells 
and cytokine release. However, 
the role of the nasal microbiome 
in allergic rhinitis is incompletely 
understood. Li and colleagues 
now show that the nasal micro-
biome of patients with allergic 
rhinitis is distinct compared 
with that of healthy individuals; 
specifically, bacterial heteroge-
neity was strongly decreased and 
the abundance of the commen-
sal Streptococcus salivarius was 
increased. The authors were also 
able to show that S. salivarius 
induced cytokine gene expres-
sion in allergen-induced nasal 
epithelial cells in vitro as well as 
cytokine gene expression and 
enhanced epithelial thickness  
in vivo in a mouse model of  
allergic rhinitis. Finally, they 
found that allergen-induced  
conditions in the nasal epithe-
lium led to increased adher-
ence of S. salivarius, and the 
authors speculate that this 
facilitates contact between pro- 
inflammatory factors located  
on the surface of bacteria and 
their receptors on the nasal 
epithelium. The finding that 
S. salivarius exacerbates allergic 
rhinitis could have implica-
tions for the  development of 
therapeutics.
Andrea Du Toit 

Original article: Miao, P. et al. Exacerbation 
of allergic rhinitis by the commensal 
bacterium Streptococcus salivarius.  
Nat. Microbiol. https://doi.org/10.1038/
s41564-022-01301-x (2023)

Bacterial pathogenesis

A bacterial  
reservoir

urinary tract infections (uTIs) 
are common, recurrent infec-
tions, and Acinetobacter 
baumannii is one of the most 
common causative health-care-
associated uTI pathogens. 
A. baumannii is known to cause 
medical device-associated  
infections, such as catheter-
associated uTIs, and the 
increase in multidrug resistance 
in A. baumannii poses a great 
threat to public health. uropath-
ogenic Escherichia coli (uPeC), 
the most common cause of uTIs,  
has been shown to establish 
intracellular reservoirs in the 
bladder that can seed recurrent 
infections following catheteri-
zation. In a new study, Feldman  
and colleagues report that infec-
tion also reappears in mice with  
resolved A. baumannii primary 
infection following cath-
eterization. They ruled out 
the gastrointestinal tract and 
vagina as a potential reservoir. 
By contrast, the authors found 
that the bacteria could form 
intracellular reservoirs in the 
mouse bladder, which persisted 
for months and were similar to 
the reservoirs formed by uPeC. 
The authors speculate that 
A. baumannii could be asymp-
tomatically carried by patients 
in intracellular reservoirs in the 
bladder (or other organs) before 
hospitalization, and that sub-
sequent medical interventions, 
such as the use of  catheters, 
could trigger a resurgence of 
A. baumannii infection from 
such reservoirs.
Andrea Du Toit 

Original article: Hazen, J. E. et al. 
Catheterization of mice triggers resurgent 
urinary tract infection seeded by a bladder 
reservoir of Acinetobacter baumannii. Sci. 
Transl Med. 15, eabn8134 (2023)
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