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Abstract: Honey bees (Apis mellifera) are essential pollinators that support global food
productionand economicstability. Their healthand survival are threatened by diminishing floral
resources, pesticide exposure, parasitic mites, and microbial and viral diseases. Among these
stressors, viral infections are particularly challenging, often exacerbated by the parasitic

mite Varroa destructor, a competent vector of multiple honey bee viruses. Understanding the
mechanisms underlying honey bee-virus interactions is critical for mitigating the negative
impact of infections on colony health. One understudied aspect is the role of microRNAs
(miRNAs) in viral pathogenesis and antiviral defense. miRNAs are short, non-coding RNAs
produced by both hosts and pathogens that act as post-transcriptional regulators of gene
expression and can influence host-pathogen dynamics duringinfection. In this study, we used a
honey bee-derived cell line to test the hypothesis that viral infection perturbs honey bee- and
viral-encoded miRNA expression.

Plain language summary: This study tested an effect of a virus, Acute Bee Paralysis Virus (ABPV)
on honey bee cell line. This shows what happens with the cells when honey bees are infected
with the virus, without the confounding effects of other factors such as colony and organism
level variables. Usingthis approach, it is possible to find anti-viral drugs or therapies for honey
bee health.
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Abstract:

A honey bee colony's well-being is its ability to nurture larvae into healthy adults.

Understanding how nutrition supports brood rearing is crucial for developing diets that could
aid against environmental threats. Nutritional research on whole-colony brood development
has been historically challenging because of difficulties documenting the diet'simpact on brood
production over time. We describe a novel semi-field method to study the influence of nutrition
on brood rearing using standardised small colonies formed de novo (ca. 1500 nurse-age bees
and a queen) housed in adapted mating-nucs, placed inside an enclosure and limited to feeding
on chemically defined diets. Complete assessments were conducted every 15 days, assisted by a
bespoke device to photograph every frame to measure cell contents. A novel metric describes
the number of bees generated per gram of diet consumed, measuring the impact of nutrition

on brood rearing and overall colony size.

Plain language summary: In this study, the researchers closely examined honey bee colony
every 15 days. They used a custom-built camera to photograph every frame in the hive and
measure what was happening in the brood cells. Using this information, they created a new
measurement that shows how many bees were produced for each gram of food consumed. This
approach makesit easier to understand how nutrition affects brood development and overall

colony growth.
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Abstract:

The honeybee Apis mellifera plays a crucial role in global agriculture but faces significant threats
from pathogens, pesticides, and nutritional stress in the beekeeping industry. In this study, we
evaluate the potential application of Bacillus subtilis MBLB2796 isolated from the honeybee gut.
Solid-state fermentation of soybean meal with MBLB2796 reduced allergenic proteins and anti-
nutritional factors, enhancing its nutritional quality. Strain MBLB2796 also exhibited high
hydrolytic enzyme activities (15.5 mm of protease, 13.5 mm of amylase, and 15.0 mm of
cellulase), strongantimicrobial activity (20.5 mm) against Paenibacillus larvae, and antioxidant
activity against DPPH and ABTS radicals (66.2% and 62.3%, respectively). Strain MBLB2796
demonstrated a strong survival rate after freeze-drying up to 94.4%, excellent stability during
long-term storage, and superior acid and bile salt tolerance compared to commercial strains.
Adhesion to Caco-2 cells was also comparable to the probioticreference and commercial strain.
Optimization of culture conditions using a one-factor-at-a-time approach identified 2.0% of
yeast extract, 1.0% of galactose, and 0.25% of K;HPO, as major medium components, increasing
about 2.6-fold of biomass productionin the flask cultivation system. Batch fermentation in a 5-L
bioreactor achieved an 11.8 g/L DCW, which was a 5.1-fold increase in biomass yield compared
to basal flask cultivation. These results suggest that the industrial potential of MBLB2796 as a
probiotic starter for honeybee feed additive, offering both functional and economic benefits.

Plain language summary: Authors of this study isolated probiotic bacteria Bacillus subtilis from
honey bee gut. This bacteria was grown in the laboratory and then mixed with soybean meal
patty and fed to honey bees. The results indicate that adding probiotic bacteria to bee feed
provides digestive enzymes and antioxidant activity. It also inhibited AFB-causing bacteria.
Overall, the results support adding probiotic bacteria to honey bee feed.
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Abstract:

Plant-pollinatorinteractions are essential for plant productivity but face growing threats from
climate change, including vegetation loss and mismatches in flowering. Yet, the consequences
for bee food resources remain poorly understood at continental scales. Here, we analyse 2 500
samples collected by honey bees (Apis mellifera) between May and August 2023 from 310
locations across Europe using ITS2 metabarcoding. We derive climatic response curves of floral
resources and assess exceedance risks of interactionloss under projected climate scenarios. Our
findings reveal that rising temperatures and reduced precipitation decrease the diversity of
foraging resources across Europe, pushing many plants beyond critical limits. When both
warming and drying coincide, the potentialfor resilience through temporal or spatial buffering
is strongly constrained. These declines pose serious risks to bee nutrition, ecosystem
functioning, and food security. Our study underscores the urgency of mitigating climate change
to preserve vital plant-pollinator systems and the services they sustain.

Plain language summary:

In this study, researchers analyzed 2,500 pollen samples collected by honey bees from more
than 300 locations across Europeduring the summer of 2023. Using DNA-based methods, they
identified the plants bees were visiting and examined how these floral resources respond to
different climate conditions. The results show that higher temperatures and lower rainfall
reduce the variety of plants available for bees to forage on across Europe. When warming and
drying occur at the same time, plants are pushed beyond conditions they can tolerate, leaving
bees with fewer alternative food sources. This limits the ability of ecosystems to adapt or
recover. These changesthreaten bee nutrition, the health of ecosystems, and food production

that depends on pollination.
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