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ABSTRACT

It is well recognised that insects' gut microbiomes greatly influence
physiological aspects of their survival, such as diet, behaviour and health.
Spiders are one of the primary insect predators in nature, yet much is
known about their gut microbiomes. To learn more about the host-
bacterial connection, it is essential to examine the gut microbiomes of
spiders that inhabit the wild. Here, we examine the composition and
diversity of the gut bacterial, based on 16S rRNA gene sequencing, we
examined the composition and diversity of gut bacteria in Peucetia
viridana. The abundance of bacterial microbiota was demonstrated by the
results (p<0.05). Our findings suggest that a significant role in determining
the gut bacterial community in Peucetia viridanaspiders, although the
noticeable changes in bacterial composition are mostly caused by their
various dietary and physiological needs. The 40 bacterial classes, 156
family members and 251 genera were identified by analysis as being
present in the stomach. Acinetobacter, Pseudomonas, Clostridium,
Acetobacter, Lactobacillus, Exiguobacterium, Lactococcus, Massilia,
Flavobacterium and Stenotrophomonas are among the genus-level
organisms. The family Oxyopidae has significant richness and variety,
according to a comparison between and within subfamilies based on
diversity indices (alpha and beta diversity).
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INTRODUCTION

Arthropods with healthy gut communities of
bacteria can perform crucial and advantageous tasks
for their hosts, including nutrient production,
digestion, energy metabolism and immune system
regulation™. Numerous groups, including ants™,
Drosophila and isopterans®, have explored the
relationship between the phylogeny of the host species
and the phylogeny of the gut bacteria.Generalist
predators include spiders, which belong to the Order
Araneae™. Few species are used as biological
controlling agents on agricultural pests™, such as for
the control of cotton pests in China™, apple orchard
pests in Israel and Europe'™ ™. All species are not
useful against a specific pest. Additionally, they serve
as ecological indicators for environmental
monitoring™®. The endosymbionts in the stomach of
spiders, like those of other arthropods, are in charge of
altering the host's diet and sex ratio™??. Extra oral
digestion (EOD) is a technique used by spiders to
immobilise their prey by injecting venom and
regurgitating digestive fluid onto (or into) their prey
before sucking the resultant liquefied tissue back
up®*. Spiders are an interesting model to investigate
the make-up and function of their gut microbial
communities due to this kind of feeding habit.
However, little is known about this most diverse
group's gut bacterial diversity.

Arthropods various metabolic processes are
greatly influenced by their gut microbiome, which also
provides insight into how they have evolved and
helped them become more diverse as well as adapt to
new environments®. The diversity of bacterial
communities that were involved in many metabolic
processes including diet-nutrient improvement,
endosymbiosis, digestive assistance, mating and
reproductive systems are part of what makes insects
so abundant®?®. Researchers have investigated the gut
bacterial communities of honeybees®”, mosquitos®
and moths™®, as well as their potential roles in body
metabolism and evolutionary patterns. These
investigations have been made possible by advanced
sequencing techniques like next-generation sequencing
(NGS). The composition of the bacterial populations in
spider guts and associated putative metabolic roles,
however, are mostly unknown. The most varied
member of the Arachnida class, spiders are found all
over the world and play a significant part in preserving
the ecological balance through a prey-predator
interaction®®3Y,

India and Myanmar are home to the spider species
Peucetia viridana. A green lynxspider with brown dots
on its cephalothorax. There are a few spines in the
head area and in the middle, there is a deep, green

[7-8]

fovea. Two black lines that start at the base of the
middle anterior eyeballs go along the length of the
clypeus. Heart-shaped, pointed behind and covered in
hair and trees, the sternum is. The legs are powerful
and lengthy, with prominent black markings and sharp,
black spines covering them. Long and narrowing
behind, the abdomen is covered with fine hair. The
core of the abdomen is divided into lateral branches by
a longitudinal deep brown line . The males are around
8-10 mm in size and the females are roughly
10-12 mm®?,

MATERIALS AND METHODS
Spider and sample collection: From January 2021 to
December 2021, adult P. viridana specimens were
randomly collected using the pipe buckle method
handpicked and stored in sterile containersin the
Auxilium College campus in Katpadi, Vellore, Tamil
Nadu, India. Each plastic tube was 30 mm in diameter
and 110 mm long and cotton that had been moistened
was placed at the bottom to preserve air humidity. All
spiders were brought to the lab and maintained
individually in these tubes.

Each spider was sterilised by 75% ethanol for
5 min before to dissection and impurities on its body
surface were removed by washing the spider three
times in sterile water both before and after
sterilisation. The remaining water on the spider's
surface was then sucked up by sterilised filter paper.
The gut was dissected under a microscope using a
sterilised scissor and sterile phosphate-buffered saline
(PBS) solution. To get rid of the non-native microbes in
the stomach, spiders were fasted for 10 days before
being dissected®™. The aseptic table was sterilised with
75% ethanol three times and exposed to an ultraviolet
light for 60 min to guarantee sterility during dissection.
It was then cleaned with sterile water, putinto a
1.5 mL microcentrifuge tube and temporarily keptin a
refrigerator (Haier BCD-252WBCS, Qingdao, China) at
-20°C. On ice, the dissection procedure was
completed. AUCMA DW86L500, Qingdao, China)-80°C
freezer until DNA extraction. Ten guts were put to a
tube as one sample and immediately quick-frozen in
liquid nitrogen.

DNA extraction and 16S rRNA gene amplicon
sequencing: Each pooled sample's total DNA was
extracted according to the manufacturer'sinstructions
using the Fast DNA Spin Kit for Soil (MP Biomedicals,
USA). The concentrations and purities of the DNA
samples were examined using a Nano Drop 2000
spectrophotometer (Thermo Fisher Scientific,
Wilmington, USA) and their quality and integrity using
1% agarose gel electrophoresis. The 16S rRNA gene
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V3-V4 (Product size: ~459 bp) region of the 16S RNA
gene was used to amp up the DNA using certain
primers. Re-amplifying the PCR-amplified product using
particular V3-F and V4-R primers and an overhang
adaptor is known as PCR.

V3-F =16S Amplicon PCR Forward Primer
TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG
V4-R =16S Amplicon PCR Reverse Primer
GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC.

The following ingredients are used in the
Polymerase Chain Reaction (PCR) amplification: 4 uL of
5 buffer, 2 puL of dNTPs (2.5 mM), 0.8 pL each of
forward and reverse primers (5 mM), 0.4 pL of DNA
polymerase, 10 ng of template DNA and lastly 20 pL of
ddH,0. Denaturation at 95 degrees Celsius for three
minutes is followed by 29 cycles of annealing at 53°
Celsius for 30 sec, extension at 72° Celsius for 45
seconds and final extension at 72 degrees Celsius for
ten minutes in the PCR process. According to the
manufacturer's instructions, the PCR product was
extracted from a 2% agarose gel, purified using an
AxyPrep DNA Gel Extraction Kit from Axygen
Biosciences in Union City, California and quantified
using a QuantusTM Fluorometer from Promega in the
United States. An lllumina MiSeq platform was used for
the sequencing at Majorbio BioPharm Technology Co.,
Ltd. in Shanghai, China®.

Bioinformatics, sequence analysis and statistical
analysis: After the assignment of reads to species and
strain level, DESeq2 differential abundance testing for
sequencing data, was performed. padj values lower
than 0.05 and log2 fold-change greater than 1.5 were
considered to determine statistical differences in
taxonomic and gene data accordingto the intervention
(WD or FMD) or the stability of the microbiota (robust
or non-robust). Statistically significant clades of the
different species of the spider were analysed through
hierarchical all-against-all association testing (HAIIA)
(huttenhower.sph.harvard.edu/halla last accessed on
19 November 2020)3*. Pairwise Pearson coefficients
were calculated considering g-values and a Bonferroni
false discovery rate of 0.05. Moreover, multi-omic data
integration using the DIABLO biomarker discovery
pipeline, was used to determine the microbial
population profiles. The population profile was further
evaluated for alpha diversity using the QIIME/
MOTHUR/KRAKEN/BRACKEN workflows. The alpha
diversity profile was interpreted in the form of pie
charts for the purpose of graphical representation. This
workflow enables highly accurate investigations at
genus level. The databases used are SILVA/
GREENGENES/NCBI. Each read is classified based on %

coverage and identity. The 16S workflow will be useful
in identifying pathogens in a mixed sample or
understanding the composition of a microbial
community. All statistical tests were computed on R
v3.5.0.

RESULTS AND DISCUSSION

The study on the diversity and structure of the
bacterial community in the gut of the spider Peucetia
viridana sheds light on the intriguing relationship
between arachnids and their gut microbiota. The
Peucetia viridana species produced a total of 23070
readings. All projected coverage values were over 99%,
indicating that the variety of the sample of bacterial
communities was well represented by the existing
sequences. The number of reads (measured in millions)
was 0.2M, while GC content was 53%. The QC details
concentration is >30 ng pL. The amplicon size (bp) in g
DNA gel is about 600 bp. To perform quality control
checks on the raw sequence data that high throughput
sequencing processes produce. FastQC data are
combined by MultiQC into a single report. The current
work is an exhaustive comparative analysis of the gut
bacterial diversity of Peucetia viridana spider (Fig. 1).

Members of the phyla Proteobacteria, Firmicutes,
Actinobacteria and Bacteroidetes make up the core
microbiome, which is crucial for nutrition and energy
metabolism®. The group of taxa that are found in a
significant portion of the population over a certain

Fig. 1: gDNA Gel Image and 16s PCR GEL Image
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Fig. 2: Phylum of Peucetia viridana spider species
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Fig. 3: Class of Peucetia viridana spider species
Order
71— I I I I I ]
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Acholeplasmatales B Acidaminococcales B Acidobacteriales B Actinomycetales B Aeromonadales B Alteromonadales
B Anaerolinezles 1 Bacillales W Bacteriovoracales 1 Bacteroidales W Bacteroidetes Order II. Incertze sedis W Bdellovibrionales
1 Bifidobacteriales  Bryobacterales u Burkholderiales u Campylobacterales  Candidatus Babeliales u Caulobacterales
B Cellvibrionales B Chitinophagales u Chloroflexales B Chromatiales u Chroococcales B Clostridiales
B Coriobacteriales B Corynebacteriales H Cytophagales  Deinococcales B Desulfobacterales 1 Desuffovibrionales
B Desulfuromonacales B Eggerthellales 1 Elusimicrobiales 1 Enterobacterales 1 Erysipelotrichales 1 Flavobacteriales
B Fusobacterizles B Gemmatzles 1 Gemmatimonadales 1 Holosporales 1 Ignavibacteriales Isosphaerales
B Lactobacillales B Legione/lales Marinilabiliales B Micrococcales 1 Micromonosporales Mycoplasmatales
B Myxococcales  Neisserizles Neus<iales u Nitrosomonadales u Nitrospirales Nostocales
B Oceanospirillales 1 Opitutales 0Osclllatoriales B Parachlamydiales Pasteurelales Pelagibacterales
Pirellulales Planctomycetales Propionibacteriales Pseudomonadales Pseudonocardiales Puniceicoccales
Rhizobiales Rhodobacterales Rhodocyclzles Rhodospirillales Rickettsiales Sedimentisphaerales
Solirubrobacterales Sphingobacteriales Sphingomonadzles Spirochaetzles Streptomycetales Streptosporangizles
Synechococcales Syntrophabacterales Tepidiformales Thermoanaerobacterales Thiotrichales Tissierellzles
Veillone lales Verrucoricrobiales Vibrionales Victivallales Xanthomonacales
Fig. 4: Orderof Peucetia viridana spider species
Table 1: QC details
QC details lane Sample name Conc (ng uL™) Amplicon size (bp) Library QC Qc
5 EGL/PON/21/00126/001 >30 600bp Passed Passed

abundance threshold is referred to as the core
microbiome. In order to do this analysis, the count
data is converted to compositional (relative)
abundance. The data was shown with a relative
abundance of 0.1% and a sample prevalence of 20%.
The research reveals a rich and diverse community of
bacteria residing in the gut of P. viridana. This diversity

is consistent with emerging studies highlighting the
importance of gut microbiota in various arthropods,
including insects and spiders®? (Table 1) (Fig. 2-6).
Our findings suggest that sexual variation plays a
significant role in determining the gut bacterial
community in Peucetia viridana spiders, although the
noticeable changes in bacterial composition are mostly

| ISSN: 1993-6095 | Volume 17 | Number 12 |

48

| 2023 |



45-54, 2023

Res. J. Med. Sci., 17 (12)

%007

9830BIG0.DIW0INLIA
2E3)E||alauue |
Je3DRISPRYOPIOIAS
ELEH{V [V
aeade|dsopoyy
9B3DEIPIEIOUOPNIS]
3830822020UB]d
aeage|lydiuoidad
98308.210R0[EX0
3BDEPIOIPIEION
9e0BLIIPEGOIAN
9Ba2232000101N
aeaoeAquAjoldal
umw”um_umsamOm,
9EaDELIECOIIBH
3B2IEPRUOWINRWWRY |
Jealelumiy m
JENEIZ}BQ W
2E20E2002EWIRQ W
9e3ddelspeqono) m
9BgDe|[gussua)suy) W
2e922J2108G0INE) W
9geadeuspeqiaalg m
9830BUOLIGIA0|I2pg W
aeaoejewse|deuy m
3e20BPRUOWOIRY W

%06

ELEREIENEIN
Jeadesapeqoydoijuis
araoedn020jAydels
38DE[|UBMALS
2ERIGOPOLY
3B3DEPEUOLIOPNIS]
3822E130AUI0DURL]
9820£20000)d3d
9e20e11ds0]|19S0
3e30eIpIeI0N
28328 NDEQLIN|
383DELIIRGONIN
aeaoe|auoida]
aeadeifuelodsesju)
930EPEUOLLOEH
9BALIRWIWDD
3832220000.3)U3
9e80EPEUOLIOININSST
9ea0eIAEGRWIR]
3820LIDPEGIXIUO)
3E32EX3[J0.0]D
2ead2URNIRGOUIE)
seaveiqoziyApelg
Jeade|auopieg W
3B9223UI|0JDEUY W
JeaeladAwouy B

%08 %01

aea0e||eqoly L
22308|[2191NS
seanejeeypoulds
983082D020UIWINY
9B9DEIB)ILGOPOYY
aeadelapeqiuoidoly
2R30BIS)IAYIUIDSIE
seaoesapeqfelag
Jeaoenydg W
seanelidsoN
EEEREEIEITIY
aeadejydojAyian
90308/[128G0}0E]
JeDeLIAIEGIARLS,
9e3)EI0NOLIBYIEGOJEH
9B3DBLILYOSNS
Je30elIR)IeqOIAU3
3E3DEUOLIGIADYINSAQ
aeaded0000uleq M
3E3)EPRUOLLIEWIO) W
seaefeydouniyy m
3ea)eI|aqed Sniepipue) M
aeaoe|pLogog W
9e30eDI0sA1IRE W
aeanelaeydsojeyoloeuy |
aeaeliagoeqopy

%09 %05

Jeadelodsoucwounay]
seaeidueladsaydang
aeaoepeuowoduiyds
ELERTENEN
aEaIeIS)IRGOULPOUY
983DRIBIDEQIXI[0d
aeade|nflalid
aede||2In215ed
9e32012)2841I0P0
38302PRUOLIOSOIIN
38 30E||OXEJON
aeadeLIa)IEGOAYIBIN
seaoe|n|jaiidie]
Jeadelqo.niwoydAy
aeajealley |
aea0eUaEGONR] W
3e3001GO.0ILIS[T W
383DEIGODILICYNSQ |
seavefeydoihy m
X Ajiwe sajeipisor) m
2837820000)€[8Y) W
aeadelapeqolidwe) m
JeadeLapeqee|g B

SIpag ae}Iadu|

9EIDEPEUOLIOIB)|Y W
8DEDCIOUILIEPDY W

%07 %0t

$IPaS 2BLIAOU] *[I] AllWeS $3[E1919BGOIRUBOULIDY L
2eaoe3aAwoydans
Jeaoenzpeqoduiyds
230l NIIY
2e0RIGOTIYY
28908]|210/31d
seadelapeqolAyd
seadelpAwelydeled
2E)E0ISON B
EEERIERIEN]
aeadelodsouowony
3E3)EI0}50U0ONIT
aeadeildsouyoe]
3e3eIaRqoUWAH
aeadelujeH
2ea0eIaPEqOIYIAI
EEERLIEINIE: 2]
aeadeqinqoyinsag W
2e20EL210EGOPAD I
9R30RIPLISO) W
9E3DRUOLIGIN[3D) B
aeadeuaployIng M
JeadeL)IeqOPYIg W
Jeadeigodoyy W
aeaeuadiedy m
aeadejewse|daoyay B

%0T %07

%0

Ajiwey

ELEAITTGETY
2832020020}d3115
3B3DRI)IE]05
9230BULIYIOPOYY
2E)EII001RINUNG
aeazeiBuedjod
aeanenn0d01dansoidad
2ea0e||12eqIuaed
aeadesdalpedon |
Jeadejewse|dodApy m
382)83[0001IA W
aeadelyouoidal m
ELEAIEIO ]
3eDeIPLISOPIAjEUNy W
9830812]02q099 W
aeaoeyaLofedishi m
Jeadepeuoweuosshq m
aeadesa)eqo)|nseq |
seadeusidegaukiod |
2EDELIIPEGOWOIY) W
aeadepeuowojn|js) |
ELERERIIEE |
seeppuLaliag m
seedayjoueydy |
3e3dEISUEULIDY B
3e908/9122q0)0Y M

TESSUEPUIAEINRIIAd

1es

dana spider speci

Family of Peucetia viri

Fig. 5

| 2023 |

49

1993-6095 | Volume 17 | Number 12 |

| ISSN



45-54, 2023

Res. J. Med. Sci., 17 (12)

%0

BIUISIAA SeuowoLjuex Japoeqojuex BIYDEG|OM
WINIGODIWOINLIBA HIENGIIEYS XEIONOLIBA sn220203eA
ewsuodaiy wnjnoegoulayL WNLIE]OIIBUBOULIBYL ewdoyipida) Bj|aJauue]
snioyanyng wniSuelodsoydans saoAwordons snoooydans 191eqOpPI0IAS
snooodojAydels e|jaoiuiso8uiyds sixAdoBuiyds seuowoBuiyds wnigo8uiyds
snjjosaeyds wnigue.os e3Je}l|0S sn|[Ioeqios SeUOWOUIS
e[jauemays eljellas B|[2UOW|eS elodsouowoJeyddes BqlBWLLNY
Jayoequyny elyyoy elspadIIY saue|dopoyy SN22020poLY
eluols|ey J912eq0IYdASd saue|dopoylopnasqd 1820UOPN3S] SEUOLIOPN3sd
snajoid wnjydiuiayoid €[|310A3.d Ja19EgIIuod J3peqoapnuijod
E|n|R1id wnuajoeqojAuayd eauljo]ad J3peqolad wniiaoeqige|ad
SN220301pad J312eqIoNed wnjnJeqinied SN2000EJEd Ja2eqIORUR
sn||ioeqiuaed sauagi|edjeused WNIqoRIWIUIYNWIO snnydo
13)0EGIOPO sn|peqouBaI0 wnigo8uiydsonon J0150N sisdoipiedon
exdsonIN SEUOLOSOI}IN 101ONpaINEN = SND20JLIGIN e|jagelN =
eLIassIaN ewse/dodApy wnuaPeqodAy B wn[naequniy suetoAluDNy B
ejjauesion B||3XEI0N BXIN B snshoruny OLIGIABDI B
eSeydojAylay wnuapeqojAylsIn winiqozIyIossN | esaeydseday | |
elwiayuuey wnjjLidsoysusey = Ja10eqosA] | sn|(ioeqiuisA] eajelaIn =
203}50U02N3] eAqS8uAjordal m ejjaucigal m EIEIENELTE ] esgeydsiunde] m
snjjIDeqoloe] winIpLIISo|JouyIe] m SNJ20201A) W ej|aqquiy Jayoeqiaejefewoy m
EIEELEN] wniuadiniuoingolsy m smoooo1jeSiosr | winusdeqoUIyIuef wnuaegineus] |
Japeqiiadiy J3peqouawiy m efeydouadoipAy m wnipusodlaleduny wnjjudseqiay ®
SEUOWO|eH XeJOAOLI3]1JeqOjEH B snjjioeqojey | wniBueleq = snjiydowsaey m
elusgiosn m JEIRLLEL N | | Seuowjewwsn elewwso u
wni1seqosny m wnuapeqonely | [ ] Japeqiunyine]{ m 101614 W
ejdisolpiise{ = es|eyljedseq B | wnuapegonsixy | BIYoLBydsy |
sn22020i93ul W Jaypeqosul | J930eqopadwy B wnigoJonuisn|3 | eifupjyyeqez3 |
J910eC0pRAQ W wnjnueigisojoq m eiz1alg m eISOADQ W OLIGIA0YINS3] W
BUIDIESOJNS3] wnigo.niwojnsaq ® eqgae|Soynsagq | esdedoynsaq ® se|[ejjnsaQg ®
elyjeq W snadodoutaqg M wnliaeqopA) | wnuapeqin) B wnuaypeqoun)
wnuajeqauiio) m ejIeSiewoljelo) | J1910eqIX3U0) B e|jasuljo) = wnipu3so =
Jayoeqon) W eauljoasiiy) m wnuseqoasiiy)y B e||auasualsuy) | snxa|joJojy) M
13peqInAjoUnIy) W 5n200201e3Y) W OUqIA|3) W seuowojn|ja) m PESLELIETED |
wnusjoeqouwie) | efeydojfooude)y m J1912egolewaulydix sniepipue) | 1919€q1|0S Snjepipue) B SEUOLIIBUYDOES SNIEPIPUE) B
ewse|dojhyd sniepipue) m e|ageg sniepipue) W winjiayoeqoueAlo|aly sniepipue) | JapeqojAdwe) m e|njaidoyiAg m
SEUOWIPUNA3IG M wnuseqiAalg | sn|eqiAalg | wnjijonalg m easog W
wnuspeqene|g | wnusoeqopylg | ouLqIAojj3pg B E|]auopeq ® saploialoeg W
wnjjuidsozy m snojeozy W siinesexnsy W seuowualy m J930eqolly W
e|jaBuocasuy m sn|jpeghxouy m sadijsoiaeuy m eJaeydsojeyoiaeuy | SNJ3020J3EUY B
sadnsijy | seuasijea)y B EISUBLLIDY B seuowossy B wniqosiwolsy B
EINpewourdy m Japegolauny | SN23000UIWEPIDY B J91RGOWOIYIY B ewse|dajoyoy m
%001 %06 %08 %0L %09 %05 %0% %0€ %0T %01
[ . f
snuap

©e[|assIap
e|jassdani
HIEIENLN
seuowoydoijouals
wnuapeqoulyds
eluB WIS
snoJ0d0UuIWNY
wniqoziyy
shigejopnasd
eljodsounoejueld
J310eGOpad
eJlaeydsipnjed
$N22020U30
wnjidsianiN
eaejefewoyoan
J910eqiuiSe|niy
SnIOAOJAYIBIN
13)0BQOULIBIA
Seuowran]
$N2202032€]
BLINDOY
wnigoniwoydAH
13)0BqO2I[9H
©||313552B|9
[S[EINED)
OLIGINOLI3
JapeqoiyiAig
JaypeqowsosAg
win[nJewo}onsag
J9)0RgRWISQ
snpiaedn)
S3pIoIPLIISO|D
efeydouniyd
ej|al1ue||315e)
elpAwie|yoojoid snepipued

eliapjoysng
ennelg

SN2202IPIY2eIY
Ja1oeqouyiAiaInyy
sadAwounoy
1910€(0}30Y

TESsUEpUInENS13d

1es

dana spider speci

Genus of Peucetia viri

Fig. 6

| 2023 |

50

1993-6095 | Volume 17 | Number 12 |

| ISSN



Res. J. Med. Sci., 17 (12): 45-54, 2023

m Acinetobacter
m Pseudomonas
®m Clostridium
m Acetobacter

®m Lactobacillus

Exiguobacterium
Lactococcus
¢+ Massilia

Flavobacterium

Stenotrophomonas

Fig. 7: Top 10 Enriched Genus of Peucetia viridana spider species

caused by their various dietary and energetic needs. 40
bacterial classes, 156 family members and 251 genera
were identified by analysis as being present in the
stomach. To allow for more physiologically significant
comparisons, data normalisation attempts to
overcome the variability in sample depth and the
sparsity of the data. Data was purified to fit into a
small library. To scale the data uniformly across all
samples, the Total Sum Scaling (TSS) factor was used.
The presence of diverse bacterial taxa suggests
potential mutualistic interactions between P. viridana
and its gut microbiota. Similar to other arthropods,
these microbes may assist in nutrient digestion,
detoxification and pathogen defense(Fig. 2-6)%.

Acinetobacter, Pseudomonas, Clostridium,
Acetobacter, Lactobacillus, Exiguobacterium,
Lactococcus, Massilia, Flavobacterium and

Stenotrophomonas are the top 10 enriched genera of
Peucetia viridana spider species. The detailed view
mode of about <1500 features was used to create the
heat map at the genus taxonomic level. This study
underscores the possibility of coevolutionary processes
shaping the spider-gut microbe relationship.
Coevolution between arthropods and their gut
microbiota is an evolving field of study and
understanding these dynamics can provide valuable
insights into host-microbe coevolution®.
Furthermore, the PICRUSt2 research showed that
they are also engaged in processes including fatty acid
and sugar metabolism, the breakdown of organic
molecules and the creation of vitamin cofactors like
vitamin E (tocopherols). Peucetia viridans' stomach
bacterial populations were grouped apart from those
of other spider species, which may be connected to
their preferences for prey, their location, or unusual
prey consumption prior to capture®®. In the families
Oxyopidae, the Proteobacteria and Firmicutes are two

primary dominating phyla. Furthermore, the presence
of the Paraclostridium genus (56%) (phylum
Firmicutes) in Peucetia viridans is responsible for the
high abundance of Firmicutes in the family Oxyopidae.
Similar findings high phylum Proteobacteria abundance
were also found in the guts of a variety of arthropods,
including spiders®, butterflies®”, bugs®, bees®® and
moths®”. In addition, the differences in prey and
ambient settings may account for the variance in
bacterial abundance by genus in the guts of seven
spider species®. In addition, Kennedy et al.** found
that prey has a significantimpact on the gut microbiota
of spider species, which changes over time depending
on the prey diet. It might be explained by the stress
that is brought on when spiders are raised and given a
set diet of prey. Additionally, substantial sampling
from various environmental settings has been
necessary to better understand the basic gut bacterial
populations in spiders. Insects can acquire
microbiota from their surrounding habitats®*” and
environmental variables have been shown to play
essential roles in the assembly of the gut microbiota in
arthropods”®. The composition and diversity of gut
bacteria in P. viridana may be influenced by
environmental factors. Investigating how
environmental conditions impact the spider's gut
microbiota can deepen our understanding of the
adaptability of these communities®”. The gut
microbiome of P. viridana may have broader ecological
implications, influencing the spider's role in its
ecosystem. Spider gut microbes can contribute to
nutrient cycling and impact predation dynamics*?.
Further research can explore the functional roles of
specific bacterial taxa within P. viridana's gut.
Functional metagenomics and experimental studies
can elucidate how these microbes contribute to the
spider's physiology and ecology™™"\.
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CONCLUSION 6. Sanders, J.G., S. Powell, D.J.C. Kronauer,
In conclusion, the research on the composition H.L. Vasconcelos, M.E. Frederickson and
and diversity of the bacterial community in the N.E. Pierce, 2014. Stability and phylogenetic
stomach of the interesting arachnid species Peucetia correlation in gut microbiota: Lessons from ants

viridanahas shed important light on its microt?ial and apes. Mol. Ecol., 23: 1268-1283.

ecology. . We have .un.ct?ver.ed a r'_Ch ‘aer va.rled 7. Chandler, J.A., J.M. Lang, S. Bhatnagar, J.A. Eisen

cor’nmumty o'f bacteria living in the spider's |ntest|r.1es and A. Kopp, 2011. Bacterial communities of

using exten5|.ve.molecular.research and sequencing diverse drosophila species: Ecological context of a

tools. The findings of this study underscore the .

T . . . T host—microbe model system. PLoS Genet., Vol. 7.

significance of the gut microbiota in Peucetia viridana .

and potentially other spider species. The presence of 10.1371/journal.pgen.1002272.

'p v . P p' ) P . 8. Wong, A.C.N., J.M. Chaston and A.E. Douglas,

a diverse bacterial community suggests possible 2013 Thei robi fd i

mutualistic relationships, aiding in nutrient digestion, A e inconstant gut microbiota o rQSop 'a

immunity and overall fitness of the spider. species revealed by 16s rRNA gene analysis. ISME.
Furthermore, this research contributes to our 1'17:'1922'1932- )

broader understanding of the intricate interactions 9. Dietrich, C,, T. Kéhler and A. Brune, 2014. The

between spiders and their gut microbes, shedding light cockroach origin of the termite gut microbiota:

on the coevolutionary processes that have shaped Patterns in bacterial community structure reflect
these relationships over time. As we delve deeper into major evolutionary events. Applied Environ.

the complexities of the spider gut microbiome, we Microbiol., 80: 2261-2269.

open up avenues for further research. Future studies 10. Bristowe, W.S., 1941. Ray Society. The Community

can explore the functional roles of specific bacterial of Spiders.

taxa, their potential contributions to the spider's 11, Marc, P., 1993. Intraspecific predation in clubiona

fecology and hoyv these relationships might b.e corticalis  (walckenaer,  1802)  (araneae,

!nfluer'mcec'l by environmental factors. In summ:a'ry, thIS clubionidae): A spider bred for its interest in

|nvest|ga-t|o.n enhancgsoyr'knowledgeofthe microbial biological control. Memoirs. Queensland.

yvorldtwnhmfPfudce.tla wf[lda.na ta)mi u'ndersior'zs th(eja Museum., 33: 607-614.

impaortance of studying gut microbiota inarachnids an 12. Douglas, A.E., 2015. Multiorganismal insects:

other organisms. It is our hope that this research will . . . . . .

. L Diversity and function of resident microorganisms.
serve as a foundation for future inquiries into the
. . . . Annual. Rev. Entomol., 60: 17-34.

fascinating interplay between spiders and their hul q |

bacterial partners, providing insights into the broader 13. Mansour, F., D'_ Rosen, A. S u ovand H.N. Plaut,

field of arachnid biology and ecology. 1980. Mechanisms underlying the effects of
spiders on pest populations. Acta. Oecologica.
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