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Abstract

Sceliphron curvatum (Smith, 1870), a solitary, invasive wasp species, builds a mud nest. This species is a new
record for Tirkiye. This study was carried out to determine the bacterial flora in mud nests made by S.
curvatum wasps. Bacterial isolations were made from mud nests made by adult bees collected from the town
of Persembe in Ordu province. As a result of the study, five isolates were obtained and three of these isolates
were identified. Isolate 1 was identified as Staphylococcus vitulinus, isolate 3 Aeromonas sobria and isolate 4
Pseudomonas aeruginosa. Identification percentages of the isolates were determined as 84% for S. vitulinus,
84% for A. sobria and 94% for P. aeruginosa, respectively. It has been determined that these bacterial species
are important bacterial species that cause effective infections on humans and other living things.
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Yabanai istilaci Yaban Arilarinin (Sceliphron curvatum Smith, 1870) Camur

Yuvalarinda Bakteriyel Flora Analizi
0z
Yalniz, istilaci bir yaban arisi tiirti olan Sceliphron curvatum (Smith, 1870) camurdan yuva yapar. Bu tir Tirkiye
icin yeni bir kayittir. Bu galisma, S. curvatum yaban arilarinin yaptiklari camur yuvalarinda bakteri florasinin
belirlenmesi amaciyla yapilmistir. Ordu ili Persembe ilgesinden toplanan ergin arilarin yaptigi ¢amur
yuvalarindan bakteri izolasyonlari yapilmistir. Calisma sonucunda bes izolat elde edilmis ve bu izolatlardan (g
tanesi tanimlanmistir. izolat 1 Staphylococcus vitulinus, izolat 3 Aeromonas sobria ve izolat 4 Pseudomonas
aeruginosa olarak belirlenmistir. izolatlarin tanimlama yiizdeleri sirasiyla S. vitulinus icin %84, A. sobria igin

%84 ve P. aeruginosa igin %94 olarak tespit edilmistir. Bu bakteri tiirlerinin insanlar ve diger canllar tGzerinde
etkili enfeksiyonlara neden olan 6nemli bakteri tirleri oldugu belirlenmistir.

Anahtar Kelimeler: yabanci istilaci, gamur yuva yapan yaban arisi, gamur yuvasi
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Introduction

The Sphecidae family includes solitary wasps of the order Hymenoptera, usually medium-large-
bodied, in the suborder Apocrita and in the group Aculeata. The wasps of the genus Sceliphron Klug,
known as potter wasps, are distinguished by their elongated body from 30 with 40 mm (15 to 25
mm) long, their black coloration with yellow or reddish spots, their very long legs, their small
abdomen with a long petiole, and their habit of building mud cells that they supply with numerous
spiders to feed the larvae (Bohart et al., 1976; Kohl, 1918). The genus Sceliphron is represented by
few species in the New World and only two species are native to Argentina: S. asiaticum (L.) and S.
fistularium (Dahlbom) (Van der Vecht & Van Breugel, 1968). These two species have a wide
distribution in South America, where they are the only one’s present. The natural area of distribution
of S. curvatum spans India, Nepal, and Pakistan to Kazakhstan in Central Asia (Hensen, 1987). In the
1970s it was introduced in Austria and has now spread throughout much of Europe, covering the
Mediterranean region from the south of France to Greece and north to Germany and the Czech
Republic (Ertiirk & Tas, 2022; Schmid-Egger, 2005).

Sphecids are found in all zoogeographic regions except glaciers and are particularly common and
diverse in temperate regions. Adult sphecids help pollinate flowering plants by feeding mostly on
nectar. Larvae are carnivores. It attacks the adults or nymphs of other insects and spiders, stings it,
paralyzes it, and carries it to it nest in the soil it digs. Then they lay eggs on the prey and come out
and close the mouth of the hole. The bee larva that emerges from the egg develops by eating the
prey and becomes an adult. Because they are predators, they keep the populations of insects and
spiders they hunt under control and thus contribute to the maintenance of the biological balance in
nature (Bohart et al., 1976)

S. curvatum is an anthropophilic species. They especially prefer to build their mud nests in houses.
Their nests are usually attached to various parts of the houses such as ceilings, curtains, walls,
clothes, bedspreads, books, closets, and frames (Bitsch & Barbier, 2006; Ertirk & Tas, 2022). In this
study, S. curvatum mud nests were obtained from village houses in Ordu (Ertlirk & Tas, 2022). Each
nest is filled with paralyzed spiders that serve as food for the larvae. Like all Sceliphron species, S.
curvatum is not aggressive unless threatened (Bogusch et al., 2004; 2005; Gepp & Bregant, 1986).
Considering the current world distribution, it is expected that this species has spread to different
regions in Turkiye. The first records of the S. curvatum species in Tlrkiye are quite recent, and it has
been reported to be present in the provinces of Tokat, Samsun, Ordu from Central Black Sea Region
and lzmit from East Marmara Region in northern Anatolia (Ertirk &Tas, 2022; Gilmez & Can, 2015)

It has been reported that the nest made by the wasp S. curvatum contains very different materials
from other bee nests (Ertlirk et al., 2019). This study investigates the isolation and characterization of
bacteria from the sludge-origin nest of S. curvatum wasp and reveals the relationship of these
microorganisms with honeybees. Also, this work is targeted to expose the available knowledge
regarding the determination of the bacterial flora characteristics of the nests. The current study is
the first study on the nest bacterial flora of S. curvatum in Turkey and will form the basis for future
studies.

Materials and Methods

Sampling of Mud Dauber Wasp Nests

The nests of S. curvatum samples was gathered from the province of Ordu, Persembe (Figure 1).
Exemplification locations: Ten wasp nests, the nests were constructed in a wooden village summer
home on the bed cloth. 41°06'47" N, 37°46'03" E coordinates, Ordu, Persembe, Mersin District, 27 m
above sea level. Four wasp nests were taken from behind a picture frame and over a curtain in a
reinforced concrete house located at 41°03'16" N, 37°40'56" E coordinates at an altitude of 429 m
above sea level in Ordu, Persembe, Ortatepe District.
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Figure 1. Mud Nests of Sphecid Wasp (Ertlirk & Tas, 2022).

Bacterial Isolation from Mud Dauber Wasp Nests

While mud nest samples were taken for bacterial isolation, the insides of the nests were emptied
without any damage. The samples were crushed in a sterile environment. To isolate bacteria from
collected wasp sludge nest samples, 5 sludge nests were selected and placed in separate sterile
tubes. Surface sterilization of the nests placed in the tubes was made with 70% alcohol (Poinar &
Thomas, 1978). After this procedure, the samples were washed three times with sterile distilled
water under aseptic conditions. In this method, 10 mL of sterile distilled water was added to the
tubes and the samples were crushed in distilled water until they became homogeneous. After this
process, 100 pL of nutrient agar was added and spread plate cultivation was performed. Petri dishes
prepared by this method were incubated at 28°C for 5-6 days. Colonies formed on nutrient agar at
the end of incubation were separated according to colony morphology and colony color. Colonies
that were different from the separated colonies were determined and planted on nutrient agar by
sequential sowing method and thus pure cultures were obtained. At the end of this method, 5
different bacterial isolates were obtained.

Identification of Bacteria

The morphologically diverse samples were stained using various techniques. As a result of staining,
the model bacteria in terms of shape and color were chosen to serve as the experimental material.
First, basic staining was done to identify the cell morphologies of the isolated organisms. Afterwards,
crystal, endospore, and Gram stains were carried out.

On nutrient medium plates, stock culture strains of bacteria obtained from wasp mud nests were
subcultured to ensure their purity. Gram stain was initially used to distinguish between Gram-
positive and Gram-negative bacteria in all bacterial isolates. After that, it was examined for biological
responses. Using VITEK® 2 bacterial identification kits (product no. 21341 and 21342, BioMerieux,
Craponne, France), Gram-negative and Gram-positive bacteria isolated were identified. In
accordance with the manufacturer's recommendations, ID-GNB cards were used to create
identification with the VITEK® 2 system. There are 41 tests on the 64-well plastic ID-GNB cards,
including 18 tests for sugar assimilation, 18 tests for sugar fermentation, 2 tests for decarboxylase,
and 3 other tests (for urease, malonate utilization, and tryptophane deaminase). The cards are
manually placed into the VITEK® 2 reader-inoculator module after being spontaneously signed and
transfused with a 0.5 McFarland suspension of the organism from an 18—20-hour Columbia sheep
blood agar license plate (BioMérieux) using vacuum equipment. Every 15 minutes, fluorescence is
assessed, and results are evaluated with ID-GNB database after 3 hours. The features of these tests
were also evaluated because the VITEK® system requires oxidase (Gram-negative) and catalase
(Gram-positive) test results for identification (Barry et al., 1982).
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Results and Discussion

In this study, the bacterial flora of S. curvatum mud nests collected from the town of Persembe in
Ordu province was tried to be determined. As a result of the studies, a total of 5 pure cultures were
obtained. While 3 Gram-negative bacteria were obtained in these, 2 of our species could not be
identified. Isolates were coded and numbered (Table 1). No spore-forming bacteria were found in
any of them. VITEK® 2 fully automatic bacterial identification system installed in Samsun Training and
Research Hospital Microbiology Laboratory was used to determine the species of isolates. According
to VITEK® 2 results, 3 of the isolates were identified at the species level. As a result of the study from
these isolates, isolate No. 1 was determined as Staphylococcus vitulinus (Table 1).

Table 1. The VITEK® 2 Bacterial Identification System Identified Bacterial Species According to Their
Names and Identification Percentages of Organisms

Isolate No. Bacteria Name Source % Possibility
1 Staphylococcus vitulinus In the mud nest of S. curvatum 84%
3 Aeromonas sobria In the mud nest of S. curvatum 84%
4 Pseudomonas aeruginosa In the mud nest of S. curvatum 94%

Honeybee colonies can be influenced by biotics such as pathogens, parasites, and abiotic factors such
as environmental pollution and insecticide implementation for agricultural aim. Honeybees are
constantly submitted to pathogenic microorganisms due to distinct sources. These organisms cause
major infections in honeybees and affect honeybee biology. Some of these bacteria are also
pathogenic for honeybees. S. vitulinus is a Gram-positive, coagulase-negative associate of the
bacterial genus Staphylococcus consisting of clustered cocci. The varieties were essentially isolated
from food (beef, chicken, lamb, and other meats) and animals (mammals with the inclusion of horse,
vole, and whale) and was denominationed S. vitulus (Webster et al.,, 1994). The name was later
altered to S. vitulinus for correct Latin grammar (Triper & de' Clari, 1998). The varieties
Staphylococcus pulvereri, originally isolated from humans and from a diseased chicken carcass
(zakrzewska-Czerwinska et al., 1995) was afterwards decided to be synonymous with S. vitulinus
(Svec et al., 2004).

Aeromonas sobria was found as isolate 3 in our research (Table 1). A species of Gram-negative,
facultative anaerobic, rod-shapedier bacteria known as Aeromonas resembles members of the
Enterobacteriaceae family morphologically. The majority of the 14 identified variants have been
associated with diseases that affect humans. The most significant pathogens are A. hydrophila, A.
caviae, and A. veronii biovar sobria. They can be found in both fresh and brackish water (Martinez-
Murcia et al., 1992).

Pseudomonas aeruginosa was identified as isolate number 4 in our study (Table 1). In most habitats,
such as soil, plants, and animal tissue, P. aeruginosa can be isolated as a Gram-negative aerobic rod-
shaped bacterium. With its potent binding components, including flagella, pili, and biofilms, this
bacterium can survive on water, various surfaces, and medical equipment. As a result, P. aeruginosa
is widespread in both natural and man-made settings, such as lakes, hospitals, and domestic sink
drains (Diggle & Whiteley, 2020; Remold et al., 2011; Stover et al., 2000). P. aeruginosa is a
multidrug-resistant bacterium with major medical significance. It is known for being widespread,
having innately improved antibiotic resistance mechanisms, and working with serious disorders like
ventilator-associated pneumonia and various sepsis syndromes. Bees from many different habitats,
particularly those contaminated with some common bacterial strains such as P. aeruginosa and
Serratia marcescens, die and are dismembered from septicemia. Adult bees with the bacterial illness
septicemia are likely to get a secondary, deadly infection (Bailey, 1968). P. apiseptica is one of the
most frequent pathogens of this disease. In one study, honeybees kept in hives were experimentally
infected by immersion in a bacterial suspension of Pseudomonas aeruginosa ATCC 27014 (P.
apiseptica), which is known to cause septicemia. The highest mortality rate (66.8%) was reported to
occur 10-50 hours after infection. The number of bacteria isolated in the hemolymph of diseased
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honeybees was found to be approximately 10°-10° CFU per hemolymph (Papadopoulou-Karabela et
al., 1992). Due to the presence of this bacterium in the mud nest of S. curvatum, we think that these
bees may cause infection if they encounter honeybees.

Conclusion

As a result, the VITEK® 2 system has been evaluated as a reliable, fast, sensitive, and species-level
identification system. According to the results obtained, it was determined that some bacteria were
present in the nests of mud nest wasps, but the number of bacterial species was low. Due to a lack
of quantitative information on the topic, the interpretation of these findings is limited by the
discovery of three separate bacterial isolates in the wasp mud nests. When wasps built their mud
nests, they may have brought in bacteria-contaminated water or water-contaminated soil. It has
been determined that the bacterial species detected in mud nests are important bacterial species
that cause effective infections in humans and other living things. The VITEK® 2 system has been
proven to be a trustworthy, quick, sensitive, and species-level identification method as a
consequence.
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