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ER stress responses in Bemisia tabaci and their role in Tomato yellow leaf

curl virus transmission

llana Kuzminsky'2, Murad Ghanim’
' Department of Entomology, Volcani Institute, Rishon LeZion 7505101, Israel;
2 Department of Agroecology and Plant Health, Faculty of Agriculture, Food and
Environment, The Hebrew University of Jerusalem. Rehovot 7610001, Israel.

ilana.kuzminsky@mail.huji.ac.il

Tomato yellow leaf curl virus (TYLCV), a Begomovirus transmitted by the
silverleaf whitefly Bemisia tabaci, poses a substantial threat to tomato cultivation
worldwide. While many molecular studies have examined how B. tabaci transmits
TYLCV, the mechanisms involved in the insect's immune response to the virus
remain poorly understood. Our study aimed to investigate the Endoplasmic
Reticulum (ER)-associated immune responses in insects during TYLCV infection.
The ER is a major organelle in the cell where stress responses such as autophagy
and apoptosis are initiated upon pathogen infection. In order to explore the ER
role in the virus-vector interactions, we identified three major ER stress sensor
proteins: ATF6, PERK and IRE1, which reside on the ER membrane and initiate
stress responses during pathogen infection. Immunolocalization revealed higher
expression and localization of these sensor proteins in viruliferous whiteflies
compared to non-viruliferous ones, suggesting an active ER stress response.
Ongoing inhibition studies aim to further determine whether these pathways play
a direct role in modulating viral accumulation and transmission within the insect.
Our findings highlight a possible role of the ER stress response in B. tabaci's
immune defense against TYLCV, offering potential molecular targets for

interfering with the virus transmission and protecting crops.
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Wolbachia-induced feminization in Mermessus fradeorum spiders is

temperature-sensitive

Virginija Mackevicius', Matthew R. Doremus?3, Jen White?, Yuval Gottlieb'
'Koret School of Veterinary Medicine, The Robert H. Smith Faculty of
Agriculture, Food and Environment, The Hebrew University of Jerusalem,
Rehovot, Israel
2Dep. Entomology, University of Kentucky, Lexington, KY, USA
3Dep. Entomology, University of lllinois at Urbana-Champaign, Urbana, IL, USA

virginij.mackevicius@mail.huji.ac.il

Maternally transmitted reproductive parasites are widespread among arthropods
and often skew sex ratios by favouring infected females. Co-infections with
vertically transmitted endosymbionts are common, but their interactive effects
remain poorly understood. In the spider Mermessus fradeorum (Araneae:
Linyphiidae), individuals are variably co-infected with five bacterial symbionts,
including Rickettsiella, Tisiphia, and three strains of Wolbachia (W1-3). Field-
collected spiders infected with all five symbionts produce nearly all-female
offspring. Across nine infection combinations, we identified that Wolbachia strain
W1 is the feminizing agent, converting genetic males into fertile phenotypic
females. Feminization is strongest when spiders are infected with all five
symbionts regardless of W1 titres, implying synergistic interaction. However,
despite its feminizing ability, W1 is found at intermediate frequencies in wild
populations, suggesting an environmental effect of W1 persistence and
phenotype. Hypothesizing that feminization is temperature-sensitive, we exposed
W1 co-infected spiderlings to heat stress for one generation and tracked
feminization, symbiont transmission, titer, and abundance across three
generations. Feminization remained stable in the exposed generation (F1) but
was disrupted in later generations (F2 and F3), likely due to temperature-induced
quantitative shifts in symbiont dynamics.

Here, we show that Wolbachia-induced feminization in spiders is temperature and
symbiont-assembly dependent with multi-generational impacts. The observed
temperature effect on co-infection dynamics may constrain the spread of

feminizing symbionts in natural populations.
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Toxic Threads: Investigating Oil Spill Effects on Ground Spider

Assemblages in Desert Habitats

Iman Abu Sara’, Adan Younis', Efrat Gavish-Regev'?
"National Natural History Collections, The Hebrew University of Jerusalem
(HUJ), Edmond J. Safra Campus, Giv’at Ram, Jerusalem 9190401, Israel.
°The Department of Entomology, The Institute of Environmental Sciences,
(HUJ), The Robert H. Smith Faculty of Agriculture, Food and Environment,
Rehovot 7610001, Israel.

iman.abusara@mail.huji.ac.il

Desert ecosystems are highly sensitive to anthropogenic disturbances, and
recovery is often slow or incomplete. The ‘Avrona nature reserve in southern
Israel, an arid ecosystem, was impacted by oil spills in 1975 and 2014. Spiders
(Araneae) can serve as bioindicators, due to their ecological diversity and
sensitivity to habitat changes, yet the long-term effects of oil contamination on
ground spiders remain poorly understood. Our research objectives were to: (1)
test the effect of the two oil spills on ground spider assemblages; and (2) test the
effect of habitat type (sand (2014 plots) vs. gravel (1975 plots)) and microhabitat
(under tree canopy vs. near tree (open microhabitats)) on these assemblages. We
hypothesized that fewer spider species and individuals would be active in
contaminated vs. uncontaminated control plots, and more spiders would be active
under canopy vs. open microhabitats. To test this, we sampled spiders using pitfall
traps (a total of 30 trees, for each tree, 3 traps under tree canopy and 3 traps near
tree), twice a year in 2016-2017 across contaminated and control plots of the
1975 (10 trees total) and 2014 (20 trees total) oil spills. Our results show that oil
contamination and microhabitat significantly affected abundance, with taxon-
specific responses. We concluded that oil spill effects should be evaluated across
taxonomic levels and spatial-temporal scales, as responses vary within the
assemblage. While opportunistic taxa may exploit contaminated areas, the
decline of sensitive species may release other taxa from competition. These
findings highlight the complex ecological consequences of oil contamination and
emphasize the value of spiders as bioindicators for monitoring disturbance and

recovery in desert ecosystems.
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Tracking moth density and movement in an experimental pheromone
dispersion set-up under bat predation pressure by event-based

videography

Omri Yehuda Sherman
Department of Evolutionary and Environmental Biology, University of Haifa

omri.sherman@mail.huji.ac.il

Tracking nocturnal insect behavior in natural environments poses major
challenges, especially under low-light conditions. This study employed event-
based cameras to monitor the density and movement of Helicoverpa armigera, a
globally significant moth pest, across different pheromone dispersion layouts
under natural field conditions in open tomato fields, which included bat predation
pressure, which was recorded by acoustic recorders. Three treatments were
applied: Grouped, Uniform, and Control, in which pheromone dispensers were
concentrated in the middle of the field, spread out uniformly, and were absent,
respectively. Moth activity and movement were quantified using high-resolution,
high frame-rate event-based videography, along with ultrasonic acoustic
recordings of bat activity. Manual classification of moth trajectories distinguished
between “Attracted” and “Passed” flight types, enabling fine-scale behavioral
analysis. Moth densities and the proportion of Attracted flights were significantly
higher in the Grouped treatment. Movement analysis revealed that moths in the
Grouped treatment exhibited longer flight durations and distances, slower speeds,
and less linear trajectories, consistent with attraction behavior to the pheromone
source. While bat activity and feeding buzzes were detected, no significant
suppressive effect on moth density or movement was observed. These findings
highlight the utility of event-based cameras for field-based behavioral monitoring
and demonstrate how pheromone layout influences both moth densities and flight

behavior, with implications for pest management strategies.
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A summer-flowering desert tree supports local parasitoids: prospects for

conservation biological control

Norah Saabna’, Tamar Keasar?
'Department of Evolutionary and Environmental Biology, University of
Haifa, Israel
2Department of Biology, University of Haifa - Oranim, Israel

norahsaab1989@gmail.com

Conservation biological control often relies on adding herbaceous vegetation
within and around crop fields to support native natural enemies. In arid
ecosystems, however, this is limited by water scarcity. Many drylands contain
abundant and diverse parasitoid assemblages, yet such local parasitoids are
rarely used for conservation biocontrol. Ziziphus spina-christi L. (Rhamnaceae), a
common wild tree in Middle Eastern drylands, thrives under hot and dry conditions
and flowers for several months in summer. To explore Z. spina-christi's potential
to provide resources for local biocontrol agents, we characterized its parasitoid
community across seasons and in four sites along a climate gradient (200-600
mm annual rainfall) in Israel. A leafminer parasitoid wasp (Zagrammosoma
ramotensis, Eulophidae) dominated the samples, followed by two braconids
(Glyptapanteles sp. and Gnamptodon sp.) that parasitize various lepidopterans.
Parasitoid abundance showed no clear geographic trend but peaked in summer,
correlating with the trees’ flower number and with the wasps’ frequency of sugar
feeding. These findings suggest that adult parasitoids feed on nectar from Z
spina-christi flowers during the hot summer, when other nectar sources in the
desert are limited. Thus, Z. spina-christi may support natural enemies without
requiring irrigation. We will test this hypothesis by placing tomato plants, infested
by the leafminer pest Tuta absoluta, at increasing distances from flowering Z.
spina-christi trees. We will assess whether parasitism by Zagrammosoma
ramotensis and pest damage vary with distance. Insights from this research will
advance sustainable agriculture and shed light on plant—pest—natural enemy

interactions in dryland ecosystems.
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Enhancing Biological Control of Pests in Date Plantations through

Integration of Desert Wildflower Strips in Arid Agroecosystems

Ebby Soita, Laura Brohm, Michal Segoli, Carmi Korine, Noam Weiss, Jessica
Schackermann
Ben-Gurion University of Negev, Sde Boker Campus.

ebbysoita800@gmail.com

The overuse of chemical pesticides in agriculture has caused significant
environmental issues, such as biodiversity loss, ecological imbalances, and
pesticide resistance. As a sustainable alternative, integrated pest management
(IPM) is gaining attention, though its application in arid environments remains
underexplored. This study evaluates the use of desert-adapted wildflower strips
to enhance biological pest control in date plantations in the Southern Arava, Israel.
Focusing on the interactions between wildflowers and beneficial insects, the
research aimed to determine how different plant species attract natural enemies
of pests. By tracking flower phenology and sampling insect populations, the study
identified Erucaria microcarpa as the most effective wildflower species, attracting
49% of beneficial insects. It was followed by Rumex cyprius (24%) and Diplotaxis
acris (19%). Across all flower strips, bees were the most common visitors, with
ladybugs, hoverflies, and parasitoid wasps also present. The findings suggest that
specific desert wildflowers can significantly support both pest control i.e. attracting
natural enemies, and biodiversity in arid agricultural systems. These results
underscore the value of incorporating native flora into IPM strategies. Long-term
studies are recommended to explore seasonal insect dynamics, behaviors, and
the reproductive success of natural enemies, with implications for advancing

sustainable agriculture in dryland ecosystems.
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The role of Juvenile Hormone in regulating the chemical communication of

bumble bees

Tzvi S. Goldberg’, Jin Ge?, Xianhui Wang?, Guy Bloch'
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Jerusalem, Israel
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Institute of Zoology, Chinese Academy of Sciences, Beijing, PR China
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Communication between individuals in a group is crucial for social organization.
In many cases, efficient coordination relies on the synchronized regulation of
biochemical pathways and behaviors for timely signal production or sensing. In
social insects, including the annual eusocial bumble bee, Bombus terrestris,
cuticular hydrocarbons (CHCs) are key mediators of social information, with
colony members varying in their CHC profiles. The mechanisms regulating this
variation are unclear but may be influenced by Juvenile Hormone (JH), a key
regulator of social behavior, physiology, development, group organization, and life
history in social insects. Previous studies suggest a regulatory effect of JH on
CHC profiles in wasps, and anecdotal evidence in flies indicates an effect on
chemical sensing as well, yet these connections have not been tested in bees. To
investigate whether JH regulates signal production and perception in B. terrestris,
we examine CHC profiles and antennal odorant receptor expression in workers
with JH levels experimentally manipulated with Precocene-l, as well as in bees
with naturally varying levels of JH. Experimentally reducing JH titers altered
antennal gene expression, including reducing the expression of many odorant
receptors. However, these differences could not be observed among groups of
bees that naturally differ in their circulating JH titers. These results are consistent
with the hypothesis that JH titers influence the expression of antennal genes, and
particularly of ORs. However, our results suggest that JH is only one of several

mechanisms regulating antennal OR expression.
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Gut microbiome disruption by antibiotics reduces learning in honey bees

Maree Kadee, Sharoni Shafir
B. Triwaks Bee Research Center, Department of Entomology, Institute of
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Hebrew University of Jerusalem
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Honey bee learning is shaped by both diet and the gut microbiome. Tetracycline,
a widely used antibiotic in beekeeping to control brood diseases, disrupts the gut
microbiome, while dietary omega-6 to omega-3 fatty acid ratios (Omega-6:3
ratios) can influence the gut microbiome and affect learning ability. Since learning
and memory guide foraging, navigation, and pollination, it is important to
understand how antibiotics and diet together affect these processes.

We tested the effects of tetracycline exposure and dietary omega-6:3 ratio on
honey bee learning. Newly emerged bees were reared on diets with different
omega-6:3 ratios, with or without tetracycline, and their learning was measured
using the proboscis extension response (PER) assay.

Our results show that tetracycline drastically reduced learning ability in honey
bees; we are currently investigating potential interaction between diet and
antibiotics on learning. In addition, we found that omega-6:3 ratio in the diet
affected water responsiveness, pointing to a broader role of nutrition in sensory
physiology.

These findings highlight the critical role of the gut microbiome in honey bee

learning and point to a possible influence of dietary omega-6:3 ratio.
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Invasive weed species are primary threats to modern agriculture, directly affecting
crop productivity, land management, agrobiodiversity, and human health.
Cynanchum acutum L. (swallow-wort) is a perennial herbaceous vine from the
Asclepiadaceae family. In Israel, it is native to the Golan Heights, Galilee, and
northern Negev. However, it has become a local invasive species in the southern
Arava, endangering both young and mature date plantations. We examined the
biotic pollination of C. acutum and its role in plant reproduction and spread by (i)
identifying and evaluating C. acutum flower visitors during the blooming period
and (ii) assessing how biotic pollination influences fruit and seed set, as well as
shoot and rhizome development. We conducted a controlled experiment in a net
house, comparing fruit and seed set, along with dry shoot and root biomass,
between insect-pollinated and self-pollinated plants. Flies, ants, beetles,
butterflies, wasps, and bees (in decreasing order) dominated floral visitation.
Insect-pollinated plants produced significantly more fruits and seeds but had
significantly lower shoot and root biomass compared to self-pollinated plants.
Farmers could potentially delay their weeding efforts until shortly before seed
dispersal, when the plant has directed much of its energy into seed production
rather than rhizome growth. This approach would help limit both seed- and

rhizome-based spread.
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Collective obstacle-clearing by the Longhorn “crazy” ant

Ehud Fonio
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Ants tend to move stuff with their mandibles. Some carry food items like seeds or
live prey, back to their nest. Others may move larvae around the nest or even
carry other live nest-mates during nest relocation or dead ones as part of regular
nest sanitation. In all these occurrences, the connection, between the behavior
and the function it serves, is clear. However, there are other occasions in which
ant use their mandibles to carry stuff around in a less straightforward context.
Many ants clear soil during nest excavation. Some, as in the leaf-cutter ants (Atta),
are specialized in cutting and carrying pieces of leaves back to their nest as the
raw material for special compost on which these ants grow their food. Others, like
in the harvester ant (Messor), remove grass and other small obstacles, creating
clear trunk trails. Here we describe a novel type of secondary clearing behavior
performed by the longhorn “crazy” ants Paratrechina longicornis. Surprisingly,
although this behavior is being utilized by the same mechanism of mass
recruitment behavior, it is exclusively performed in the context of cooperative

transport of large loads when it is most needed.
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Neurogenesis in the Trunk and Brain of the Milkweed Bug Oncopeltus

fasciatus

Nitzan Alon, Ariel D. Chipman
The Department of Ecology, Evolution & Behavior, The Alexander Silberman
Institute of Life Sciences, The Hebrew University of Jerusalem Jerusalem, Israel

nitzan.alon@mail.huji.ac.il

Current research on insect neurogenesis is focused on Holometabola, which
undergo a derived developmental mode including metamorphosis, causing
underrepresentation and a derived view of neurogenesis in the embryonic insect
brain. We investigated neurogenesis in the hemimetabolous insect Oncopeltus
fasciatus, focusing on both the trunk and brain regions. Our findings reveal early
neuroblast formation in the brain, followed by a second wave in the whole embryo.
Notably, no pro-neural clusters marked by bHLH genes were found in Oncopeltus,
and the brain exhibits characteristics that do not exist in the trunk. We also
highlight the relationship between segmentation and neurogenesis, proposing
that spatial cues play a key role in this differentiation, as there is no difference in
timing. Our analysis suggests that brain development follows a separate trajectory
from trunk neurogenesis in at least one neuroblast population. These findings
enrich the view of insect neurogenesis and offer new insights into the ancestral

roles of key genes involved in neural development.
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Sex-specific transcriptomic signatures in the black soldier fly Hermetia
illucens across reproductive states
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The black soldier fly (Hermetia illucens) is gaining increasing attention for its role
in sustainable waste management and animal feed production. Maximizing its
industrial utility depends on a deeper understanding of its reproductive biology,
particularly the molecular mechanisms underpinning sex-specific physiology and
behavior. To this end, we performed a comparative transcriptomic analysis of
males, virgin females, and mated females. Our results reveal distinct sex- and
state-dependent expression patterns that extend well beyond the chemosensory
repertoire. Specifically, we identified sets of genes associated with reproduction,
metabolism, signaling, and stress response that are differentially expressed
between sexes and reproductive stages. These findings suggest that mating
status shapes female molecular physiology in ways that may influence oviposition
and fecundity, while males exhibit their own specialized expression profiles linked
to reproductive investment. Taken together, our study provides the first
comprehensive transcriptomic resource highlighting sex-specific genes in H.
illucens, laying the foundation for both fundamental insights into insect
reproductive biology and applied strategies to enhance black soldier fly mass-

rearing efficiency.
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Engineered sex ratio distorters (SRDs) are a promising genetic approach for
suppressing harmful insect pests by inducing male-biased offspring ratios.
Previously established proof-of-concept SRDs located on autosomes have
demonstrated efficacy in mosquitoes and in the model Drosophila melanogaster.
However, autosomal SRD constructs are vulnerable to negative selection, leading
to allele loss and requiring repeated releases. Linking SRDs to the Y chromosome
would enhance their stability by shielding them from selection and resulting in
invasiveness of the engineered Y containing the SRD. However, the development
of Y-linked SRD systems in mosquitoes faces significant challenges due to
transcriptional silencing of Y-linked constructs during meiosis. This transcriptional
silencing during meiosis of sex chromosome genes has been observed in many
species, from mosquitoes to mice and is called meiotic sex chromosome
inactivation (MSCI). Interestingly, there is an ongoing debate and contradictory
data whether MSCI affects the Y chromosome of Drosophila. Here we directly test
this by integrating a meiotic SRD based on [32-tubulin-driven Cas9 on the fly Y-
chromosome and compare its activity to the same construct inserted in an
autosome. While the autosomal construct induced high levels of male-bias in
offspring, the Y-linked construct produced equal male and female ratios,
confirming that the fly Y-chromosome undergoes transcriptional silencing. We
confirmed transcriptional silencing using quantitative RT-PCRs from dissected
testes of autosomal and Y-linked transgenic males. We are now exploring how to
overcome MSCI using pre-meiotic expression and post-transcriptional regulation
to delay SRD to meiosis. A number of well-studied regulatory elements from
Drosophila have been cloned upstream of the Cas9 transgene and are being

evaluated for SRD, initially from autosomes to get rates of SRD.
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Telomeric repeats in Hymenoptera: “curiouser and curiouser”?
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Hymenoptera constitute an extremely species-rich, taxonomically complicated
and economically important insect order. It harbors two suborders, Symphyta and
Apocrita, or lower and higher Hymenoptera, respectively. In turn, the latter
suborder includes two informal groupings, i.e., Parasitica (parasitoids) and
Aculeata (stinging Hymenoptera). For about a decade, all members of this
enormous order considered to have the canonical insect telomeric motif,
(TTAGG)n. However, only the honeybee and about two dozen ant species were
actually studied in this respect before the 2010s. During the last 15 years,
evidence for the absence of the TTAGG telomeric repeat in most Hymenoptera
gradually accumulated. Specifically, this motif was not detected in many Aculeata
and in almost all Parasitica. In particular, our experiments on fluorescence in situ
hybridization (FISH) with the (TTAGG)n probe failed to reveal this repeat in a
number of parasitoids, which belonged to the families Ichneumonidae
(Ichneumonoidea), Eurytomidae and Torymidae (Chalcidoidea) as well as in
gallwasps of the family Cynipidae (Cynipoidea). On the other hand, we confirmed
for the first time the presence of the TTAGG motif in the lower Hymenoptera, i.e.,
in the family Tenthredinidae, using the same FISH technique. Eventually,
bioinformatic research detected this repeat in all studied members of Symphyta,
suggesting its ancestral nature in the order Hymenoptera. In addition, the TTAGG
motif was discovered in several parasitoid and stinging wasp species from
different families. On the contrary, chromosomes of most Aculeata and Parasitica
carry alternative telomeric repeats, which usually contain 6 to 11 nucleotides, e.g.,
TTATTGGG or TTAGGTCTGGG. Taken together, the currently available data on
telomeric motifs in Hymenoptera suggest that this order represents the most

diverse animal taxon in terms of telomere structure.
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Biparental care evolved independently across the animal kingdom, including
insects, fish, birds, amphibians, and mammals, and often involves provisioning
offspring with food. The mechanisms and implications of biparental food
provisioning are not well understood, particularly in invertebrates. Plasticity in
provisioning effort may allow flexibility to respond to new challenges, such as the
loss of a mate. We tested whether similar flexibility is present in an invertebrate
system of family-burrowing terrestrial isopods, Hemilepistus reaumuri. Pairs of
isopod parents were either left and observed as pairs or manipulated by removal
of one partner. Burrows were observed for foraging for several weeks after
manipulation. In all treatments, parents decreased the daily number of foraging
trips. Foraging trips decreased at a faster rate for unpaired males than for paired
males; this pattern was not seen in females. The number of foraging trips for both
parents in paired burrows was combined as a proxy for the amount of food
received by offspring in burrows with paired versus unpaired parents. The amount
of food received by offspring decreased over time at a faster rate for unpaired
burrows. Females started and ended foraging at the same time regardless of the
manipulation and throughout the entire experiment, while unpaired males started
foraging later in the day over time, and paired males started earlier. These results
indicate some flexibility, mostly on the part of males, to adjust their behavior in
response to the loss of a partner. We discuss the possibility that males are

forfeiting investment or females are already operating at their maximum.
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Comparative chemosensory mechanisms underlying larval foraging and

competitive advantage in Aedes albopictus and Aedes aegypti

Dor Perets', Haoqin Ke 2, Giulia Campli®#, Evyatar Sar-Shalom?', Flavia
Krsticevic', Esther Yakir!, Robert M. Waterhouse?, Yinlang Wang?, Philippos A.
Papathanos’, Jonathan D. Bohbot'

Department of Entomology, The Hebrew University of Jerusalem, Rehovot
76100, Israel
°Northeast Normal University, China
3SIB Swiss Institute of Bioinformatics, Lausanne, Vaud, Switzerland
4Department of Ecology and Evolution, University of Lausanne, Vaud,
Switzerland

dor.perets@mail.huji.ac.il

The invasive Asian tiger mosquito, Aedes albopictus (Skuse), and yellow fever
mosquito, Aedes aegypti (L.) are known to compete for resources during the larval
stage, often resulting in the ecological displacement of Ae. aegypti by Ae.
albopictus. The chemosensory system plays a pivotal role in larval foraging
behavior and may contribute to the competitive advantage. Here, we employed
comparative transcriptomics and functional characterization of odorant receptors
(ORs) to investigate species-specific differences in larval olfaction. Notably, we
uncovered functional variation within the conserved olfactory indole receptor
clade, indicating distinct ecological adaptations across species and life stages.
We also developed a novel approach to functionally characterize the larval
sensory cone and mapped its receptor neuron projections to two key brain
regions: the antennal lobe and the subesophageal ganglion. This study provides
new insights into the molecular and neural basis of chemosensory-driven behavior
in mosquito larvae and highlights the potential role of olfaction in shaping

interspecies competition and ecological success.
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All eyes on caves: comparative anatomy of eyes and brains of the cave

funnel-web spider genus Tegenaria Latreille, 1804 (Araneae: Agelenidae)

Evgenia Propistsova'?, Gabriele UhI®, Ariel Chipman', Prashant Sharma*®, Efrat
Gavish-Regev?
" The Department of Ecology, Evolution and Behavior, The Hebrew University of
Jerusalem, Israel
2The National Natural History Collections, The Hebrew University of Jerusalem,
Israel
SDepartment of General and Systematic Zoology, Zoological Institute and
Museum, University of Greifswald, Germany
“Department of Integrative Biology, University of Wisconsin-Madison, USA
SZoological Museum, University of Wisconsin-Madison, Madison, USA

evgeniia.propistsova@mail.huji.ac.il

The reduction and loss of eyes is a recurring trait in various obligate cave-dwelling
taxa, but there are multiple mechanisms whereby eyes can be lost. To date, no
studies have compared the neuroanatomy of eye-bearing spiders to
troglomorphic counterparts. Here, we applied histology, transmission electron
microscopy and computer tomography to describe and compare the anatomy of
eyes and brains in three closely related cave funnel-web spiders: Tegenaria
pagana C. L. Koch, 1840 (fully developed eyes), Tegenaria yaaranford Aharon &
Gavish-Regev, 2023 (reduced eyes) and Tegenaria ornit Aharon & Gavish-
Regev, 2023 (completely blind). We show that principal eyes in T. yaaranford are
more reduced than secondary eyes by comparison to T. pagana. By contrast,
there are no traces of eyes at all in T. ornit. The relative volumes of arcuate and
mushroom bodies are much larger in T. pagana compared to its troglomorphic
congeners. Comparison between these three taxa substantiates a model of a
gradual reduction of the eyes and neuropils associated with the processing of

visual information.
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Extending the shelf life of medicinal larvae for maggot debridement

therapy

David Ben-Gershon (Chernoguz), Netanel Tal, Reizl Milson, Nehama Milson
Ben-Gershon
CalliFarma Therapeutics, Israel
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Maggot debridement therapy (MDT) with sterile Lucilia sericata larvae is an
effective method for debriding chronic wounds, yet its adoption is limited by the
larvae’s short shelf life of 2 days under standard storage, requiring precise
logistics and restricting access in remote areas. We developed a protocol based
on food-induced quiescence, a reversible metabolic suppression triggered by
nutritional stress, to extend larval viability. Larvae were removed from their food
source and maintained under controlled temperature, high humidity, and aeration,
inducing quiescence and preserving their viability and ability to resume feeding
(which is critical for their debridement utility) for up to 10-14 days. Laboratory
conditioning allowed larvae to be applied at peak feeding activity, improving
debridement efficiency and enabling accurate dosing by live weight. Preliminary
results indicate that pre-starvation larval weight and starvation duration are critical
to survival and post-starvation performance. This approach overcomes key
logistical barriers, enabling extended storage, reduced costs, and rapid
deployment, and has potential applications in other insect biotechnologies. We

have started to supply extended shelf-life maggots to hospitals across Israel.
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The assassin bug genus Afrodecius (Hemiptera: Reduviidae) is endemic to the
montane forests of Cameroon, and represents one of the most morphologically
divergent lineages within Hemiptera. Known from only a handful of specimens, its
most striking feature is a pair of crab claw-like mouthparts that deviate radically
from the conserved piercing-sucking apparatus maintained across Hemiptera for
over 350 million years. To investigate this aberrant morphology of the mouthparts
of Afrodecius, we collected fresh specimens and employed synchrotron-based X-
ray computed microtomography (micro-CT) to reconstruct the internal
musculoskeletal architecture in unprecedented detail. The scans revealed a
profound reconfiguration of the feeding apparatus, including novel joint
articulations and muscle insertions, suggesting a functional shift in prey capture
and processing. To complement the morphological data, we performed genome
skimming on the alimentary canal, recovering the complete mitochondrial genome
of Afrodecius alongside foreign DNA fragments. Metabarcoding of mitochondrial
and ribosomal sequences from gut contents identified a narrow spectrum of prey
taxa, indicating a high degree of trophic specialisation. These findings suggest
that the extreme morphological divergence of Afrodecius is tightly coupled to its
ecological niche, representing a rare case of deep evolutionary innovation within
a typically conservative lineage. Our integrative approach, which combinines
high-resolution imaging, mitogenomics, and dietary metabarcoding, provides new
insights into the evolutionary plasticity and feeding ecology of assassin bugs, one

of nature’s largest groups of predatory arthropods.
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Cave ecosystems are shaped by unique environmental constraints, influencing
species distributions, trophic interactions, and competitive dynamics. This study
explores the dietary composition and trophic interactions of cave-dwelling spiders
across multiple geographically distinct caves using molecular gut content
analysis. Through the integration of network analysis and NMDS, we assess
variations in trophic interactions, hunting strategies, and spatial dynamics within
cave zones. Our results reveal dietary variation among cave-dwelling spiders
across different zones. Network analysis indicates that dietary composition differs
by cave zone, with flying insects serving as the dominant shared food source.
NMDS analysis suggest that, while individual spiders exhibit diverse diets, web-
building spiders tend to have more similar dietary patterns compared to others
within their guild, whereas actively hunting spiders display greater variability in
their prey selection. An additional NMDS analysis highlights similarities in the
average diet of spiders in caves without bats, contrasting with those in bat-
inhabited caves, despite some degree of overlap. Future analyses will further
explore differences in trophic affinities (troglobites vs. troglophiles), along with
ecological interactions of different caves, hunting strategies, and the presence or
absence of bats. As key predators in subterranean habitats, spiders provide an

important ecological perspective on cave food webs.
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Transmission of Spiroplasma and Its Impact on Reproduction in Naive

Hosts
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Endosymbiotic bacteria can modify arthropod reproductive modes, and these can
be applied for biological pest control. One such modification is induction of
cytoplasmic incompatibility (Cl), which occurs when infected males mate with
uninfected females, resulting in fertilization failure and embryonic death.
Wolbachia is the most common and well-studied CI inducer and is currently the
only symbiont applied in biocontrol programs. However, its intracellular nature
makes it difficult to transfer into novel hosts. Unlike Wolbachia, Spiroplasma (sDis
strain) is an extracellular Cl inducer. We thus hypothesize that sDis extracellular
lifestyle allows easier transmission and Cl induction in other organisms, to
broaden the potential of Cl applications in pest and disease control. To test this,
we transferred sDis from its native host, the parasitic wasp Lariophagus
distinguendus, to inter and intra taxon naive hosts: the parasitoid Muscidifurax
raptor and the fruit fly Drosophila melanogaster, and tested whether successful
transmission induced CI. Individuals were microinjected with hemolymph from
sDis-infected wasps, after which transmission was confirmed using diagnostic
PCR. Cl was tested by crossing infected males with uninfected females, alongside
compatible crosses controls to establish baseline reproductive patterns. We found
that sDis transmission and infection was successful in both M. raptor and D.
melanogaster, with positive detections in injected individuals and their offspring.
Preliminary results from M. raptor Cl crosses showed slightly fewer emerging
females compared to controls indicating some fertilization failure. Further crossing
experiments and statistical analyses are required to confirm ClI induction and to
identify other, yet unknown, effects of sDis infection on naive hosts. These
findings demonstrate the potential of sDis to expand reproductive manipulation

strategies for biocontrol programs.
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Monitoring arthropod diversity can be tedious and resource-intensive, but it is vital
for understanding spatial and temporal shifts in assemblages and biodiversity
discovery. Such monitoring also reveals how direct (e.g., cultivation, urbanization)
and indirect (e.g., global warming) anthropogenic effects impact biodiversity,
supporting long-term conservation. We monitored arthropods for 24 months using
pitfall-traps in a Plio-Pleistocene canyon within Nahal Keziv Nature Reserve,
Upper Galilee. The site shows sharp contrasts between north- and south-facing
slopes, including solar radiation and vegetation cover. Sampling yielded 1748
arachnids representing 111 taxa across five orders. Arachnid abundance and
richness were significantly higher on the south-facing slope. Six spider species
from Zodariidae were recorded, with two species: Pax islamita and Lachesana
salam represented by over 50 individuals each, showing contrasting spatial and
temporal patterns. Pax islamita was more abundant on the north-facing slope (113
vs. 43) and peaked in spring-summer, while Lachesana salam was more
abundant on the south-facing slope (45 vs. 3) and occurred mainly in early winter.
On the south-facing slope, Pax islamita occurred under trees and shrubs, while
Lachesana salam was primarily in open patches without woody vegetation. We
also described morphological differences among regional Lachesana species.
This study highlights the value of continued sampling and the importance of
microhabitats with sharp gradients for understanding Mediterranean species

distributions.
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Cytoplasmic incompatibility (Cl) is a symbiont-induced reproductive manipulation
in which sperm from symbiont-infected males is modified during spermatogenesis,
causing embryonic death after fertilization, unless rescued by an infected female.
While Cl is a widespread phenotype and can be induced by several symbionts
such as Wolbachia and Spiroplasma, the molecular mechanism of sperm
modification and its rescue is only known for Wolbachia induced CI. In order to
elucidate the mechanism of Spiroplasma-induced Cl we took advantage of the
symbiont's extracellular lifestyle and established a culture of Spiroplasma from the
parasitoid Lariophagus distinguendus (sDis). We then tested whether cultured
bacteria are sufficient to induce Cl, and if Cl strength is dependent on symbiont
density. Using naturally infected, symbiont-free, and cultured sDis-reintroduced
lines, we performed crosses in all combinations. We found that cultured sDis
induce CIl to levels seen in naturally infected wasps, confirming that the
transferred sDis titers were sufficient for Cl induction. Assuming that sDis titer
decreased with male age, we crossed males in different ages to uninfected
females, however no change in sDis titers or Cl strength was observed. Since
sperm development in parasitoids occurs during the pupal stage, we extended
male developmental time by incubating them at 18°C to allow more sperm
modification. Indeed, CI strength was higher when males developed slowly at
18°C compared with 25°C, while compatible crosses were unaffected. Together,
these results demonstrate that sDis-induced CI strength is dependent on sDis
efficiency to modify sperm. This and the establishment of sDis culture provide

critical steps to further study sDis induced Cl mechanism.
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Cytoplasmic incompatibility (Cl) is the most common form of reproductive
manipulation caused by symbiotic bacteria in arthropods. It occurs when
intracellular bacteria induce incompatibility between sperm carrying the bacterium
and eggs that lack it or carry a different strain. In haplodiploid Hymenoptera,
where males are haploid and females are diploid, Cl prevents female
development but, allows the producing of haploid males. Recently
Spiroplasma(Mollicutes) was shown to induce CIl. In the parasitoid wasp
Lariophagus distinguendus, a biological control agent of grain beetle pests, which
is used to reduce economic losses in storage facilities. Spiroplasma is present in
several strains of L. distinguendus including: Stuttgart (STU) and Cannstatt (CAN)
strains. Interestingly, Spiroplasma induces Cl in STU, whereas no Cl is observed
in CAN. Previous studies showed that CAN wasps are resistant to Cl, and this
resistance is a male host trait. To identify the genetic basis of the resistance
mechanism to Cl in L. distinguendus, hybrid males will be generated through an
introgression process, producing individuals with a low percentage of the CAN
genome in an STU background. These males will be crossed with uninfected STU
females to assess Cl levels and determine inheritance patterns, chromosome
involvement, and candidate loci. Males obtained from Cl and resistance crosses
will be subjected to genomic analyses and identified loci will be further validated.
Our preliminary results indicate a Mendelian mode of resistance inheritance.

However, further analyses are needed to confirm this.
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In the mango stem borer (Batocera rufomaculata) larvae develop inside the stem
of a host (fig) tree feeding on its tissues. Some larvae develop in live host trees
whereas others develop in dead or decaying hosts leading to variance in larval
diet quality. We tested how a diet of fresh tree branches (simulating a healthy host
tree) versus a diet of stale branches (simulating a declining host tree) affects larval
growth and development. Between September 2023 and May 2024 eggs collected
from 25 field-collected beetles were housed individually and the larvae that
hatched from these eggs were divided into two treatment groups. The larvae of
the first group (n= 63 larvae) were fed fresh fig branches. Larvae in the other
group (n= 54) were fed stale 2-3 weeks old branches. Body mass of the larvae
was recorded weekly for fresh branches group and once in two weeks in the stale
branches group and fitted with logistic growth models. Mortality in both groups
resulted in 74 larvae reaching the pupae stage (30 from the fresh diet group and
44 from the stale diet group). Larvae reared on fresh wood took significantly longer
to reach pupation (217.7 + 20.3 vs. 178.5 + 26.1 days) but emerged with
significantly greater adult body mass (3.05 £ 0.77 vs. 2.66 + 0.55 g). Females
attained a significantly higher adult body mass than males (5.81 £ 1.11 vs. 4.96
0.91 g). The results suggest that larval diet quality and sex jointly shape growth
and adult body size in Batocera rufomaculata. Larvae experiencing low quality
diets seem to present an escape tactic by emerging as smaller adults. to allow the
flying adult to search for a new host tree. This tactic may come at the expense of
reduced fecundity, especially in females, explaining the intersex differences

observed here.
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Honey bee drones are essential for colony reproduction, yet little is known about
how their nutrition after emergence influences reproductive maturation. Drones
develop from sexually immature to fertile adults during the first 6—16 days of life,
relying entirely on nurse-derived secretions processed from pollen. As floral
diversity declines, understanding how nutrition shapes drone fertility is critical for
colony reproductive success.

This study investigates how post-emergence nutrition influences drone sexual
maturation at molecular, physiological, and behavioral levels. We established an
in vitro rearing protocol where drones were raised under controlled dietary
treatments: a pollen-rich diet, a diluted pollen-cellulose mix, or a pollen-free
sucrose control. Drones were sampled at 0, 8, and 16 days post-emergence, and
reproductive tissues were collected for gene expression analysis using RT-gPCR.
Preliminary gene expression data are currently being analyzed and are expected
to reveal diet-driven regulatory patterns in reproductive tissues. Future
experiments will assess semen characteristics and mature drone flight
performance. Together, these results will provide new insight into how post-
emergence nutrition shapes drone fertility and colony reproductive success under

nutritional stress.
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T. urticae is a pest mite, damaging numerous plant species. In recent years, in
the Mediterranean basin, it is becoming a pest of high economic impact. T. urticae
is now considered a primary pest in some crops, where it was previously a minor
one. This is hypothesized to be linked to global warming. This mite is highly
thermophilic; studies show it can thrive in temperatures far over 30°C.
In this study, we tested the effect of a two hour exposure to extreme heat on the
pesticide resistance abilities of T. urticae adult females, when given at different
timings.

Three field populations and one lab-reared population of T. urticae were used.
Our results uncover many aspects that may indicate the difficulty in predicting the
effects of global warming on T. urticae's pesticide resistance abilities.
First of all, we saw that heat alone may affect populations differently, with one field
population being significantly more sensitive to heat than others.
Secondly, we found that the timing of pesticide spray in relation to heat exposure
can greatly affect the efficiency of the pesticide, with heat exposure after spray
inducing significantly higher mortality. To confirm this finding, we picked the least
pesticide-susceptible population from our study and exposed it to three more
pesticides, with and without heat exposure. We found that heat exposure after
pesticide spray consistently induce more mortality.

Our results highlight the possible difficulties in our abilities to predict the effects of

heat on pesticides' efficiency in the field in warming climates.

64


mailto:adi.kliot@volcani.agri.gov.il

Attraction to date extract in Aedes mosquitoes reveals species-specific

foraging strategies

Neta Keren, Evyatar Sar-Shalom, Jonathan Bohbot
Department of Entomology, The Robert H. Smith Faculty of Agriculture, Food
and Environment, The Hebrew University of Jerusalem

neta.keren@mail.huji.ac.il

Aedes aegypti and Aedes albopictus are major mosquito species that transmit
arboviruses such as dengue, Zika, chikungunya, and yellow fever. While their
host-seeking behavior is well studied, less is known about their use of plant-
derived sugar sources, which are essential for survival and daily activity. Date
extract is known to attract mosquitoes, but the specific volatiie compounds
responsible for this response remain unclear. Volatile compounds were identified
via GC-MS analysis of date extracts. The goal is to isolate a minimal set of
odorants that consistently attract both species and deepen our understanding of
mosquito olfactory ecology. This study explores the olfactory-guided behavior of
Aedes mosquitoes in response to different odorants present in date extract. We
used behavioral assays featuring custom 3D-printed traps of various shapes and
sizes, along with a fine-tuned object detection model, to quantify attraction. Initial
results suggest species-specific preferences for trap types, possibly reflecting
different foraging strategies. These findings provide a basis for broader

investigations into mosquito foraging strategies and sensory decision-making.
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