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ABSTRACT

The gut microbiota of rodents is shaped by highly diverse bacterial communities. Within the gut environment,
there are core gut bacteria that are responsible for facilitating essential bodily processes while maintaining the
health of the host rodents. Currently, research on the gut microbiota of wild rodents in Borneo remains limited,
especially those encompassing the potential influence of environmental factors. Through the Next-Generation
Sequencing (NGS) performed using Oxford Nanopore Technologies, a total of 1052 bacterial genera were detected
from 16 rodent individuals of six rodent species. These bacteria were found to be prevalent in the gut microbiota
of wild rodents in forested regions. Several bacterial families of importance belonging to the phylum Bacillota
were identified, including Lachnospiraceae (18%), Lactobacillaceae (20%) and Oscillospiraceae (19%). They were
found to have a high relative abundance when compared with other bacterial families. The diversity of gut
microbes among individual rodents showed no significant differences. However, the gut microbiome composition
of wild rodents appears to have been influenced by the host species and their life stages. The outcome of this study
allows for a better understanding of the prevailing core microbiome members shared across multiple wild rodent
individuals within forested areas.
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INTRODUCTION comprising of gut microbiota that contribute to
the various physiological processes of wild
The gut microbiota of rodents is a complex rodents.
ecosystem of microorganisms inhabiting their
gastrointestinal tracts. It comprises high
bacterial diversity, collectively forming a

dynamic and intricate community (Coyte &

The core gut microbiota refers to the bacteria
that would define the overall microbiome
composition of the host (Risely, 2020; Perlman

Rakoff-Nahoum, 2019). The gut bacterial
community plays a crucial role in maintaining
the health of the host by facilitating essential
processes such as digestion, nutrient absorption,
colonisation resistance and immune system
regulation (Kinross et al., 2011; Valdes et al.,
2018; Hou et al., 2022). The gut microbiome
may potentially influence wildlife behaviour
through chemical signalling and impacts on the
host nervous system (Archie & Tung, 2015).
Hence, the symbiotic relationship between these
microorganisms and their host allows the
formation of a stable bacterial community,

etal., 2022; Sharon et al., 2022). These microbes
could be essential in sustaining the overall gut
microbial community while ensuring host
survival. However, identifying keystone taxa
that help shape the ecological structure of the gut
microbiome is difficult, as highlighted by
Perlman et al. (2022). Instead, a more suitable
approach would be to determine recurring
microbiome members in multiple individual
hosts to gain an understanding of their
significance. The concurrent bacterial taxa found
across different individuals, even in an otherwise
variable  microbial  community,  could
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presumably be considered members of the core
gut microbiome (Turnbaugh et al., 2007).

The gut microbiome diversity of rodents
could exhibit variation among different host
individuals (Viney, 2019). This diversity is
shaped by a combination of host genetics and
environmental factors (Campbell et al., 2012),
and studies have demonstrated that seasonal
changes in rodents’ diet can lead to short-term
shifts in their gut microbial communities
(Maurice et al., 2015). Furthermore, the ageing
process of rodents was found to significantly
alter the composition and diversity of their gut
microbiome in the long-term (Fenn et al., 2023).
Despite  these  insights, the  specific
environmental factors directly influencing gut
microbiome diversity in rodents are still not well
understood. Environmental factors that are
distinct to the rodents’ natural habitat could play
a role in shaping their gut microbiome
composition (Teng et al., 2022).

The characterisation of the gut microbiome
within wild rodents would contribute to a better
understanding on the intricate relationships
between the bacterial community and their
rodent hosts. Currently, research on the gut
microbiota of wild rodents in Malaysia remains
limited, especially those encompassing the
potential influence of environmental factors.
Recent studies have instead focused on gut
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microbiome studies of other endangered
mammals such as flying foxes (Mohd-Yusof et
al., 2022), tigers (Khairulmunir et al., 2023;
Gani et al., 2024) and primates (Jose, et al.,
2024; Sariyati et al., 2024). Thus, the main
objectives of this study are to taxonomically
identify the gut microbiome of wild rodents and
to determine the potential environmental factors
that could shape their gut microbial diversity.

MATERIALS AND METHODS
Study Sites

The study sites consist of multiple mixed
dipterocarp forested areas situated in both
protected and non-protected regions of Sarawak,
Borneo (Figure 1). The chosen locations host a
variety of native forest rodent species, adapted to
their respective habitats within the study sites.
Among the protected areas are Gunung Gading
National Park (N1°41'27.0" E109°50°45.0") and
Lambir Hills National Park (N4°11'57.5"
E114°02'34.3"), while Marup Atas Engkilili
(N1°07'08.3" E111°38'15.8"), Ulu Poi Kanowit
(N1°57'09.9" E112°1323.0"), and Sungai Sibau
Kapit (N2°00'02.7" E112°56'16.4") represent
the non-protected areas (Supplementary Table
2). Rodent trapping was carried out from
October 2021 to March 2023.
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Figure 1. Map of sampling sites in Sarawak, highlighted in green (QGIS v3.21). Non-protected areas are marked

with red dots while protected areas are marked as blue
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Sampling Methods

Each sampling site involved five nights of
trapping, with a total of 50 cage traps and 120
Sherman traps being used for the rodent
trapping. The same traps were deployed at each
site and sanitised beforehand using 70% ethanol
to kill microorganisms and bleach to degrade the
DNA of previously trapped rodents. The traps
were baited with banana covered with peanut
butter. The traps were checked from 0900 hours
to 1200 hours, as well as from 1400 hours to
1700 hours, with bait replacement occurring
every two days. Morphological measurements of
the captured rodents, including head body, tail
ventral, ear, hindfoot, sex, weight and life stages,
were also recorded. Then, the rodents were
transferred to separate sterilised breathable
containers to avoid cross contamination during
faecal collection. The rodents were identified in
the field using descriptions and keys from Payne
et al. (1985) and Phillipps and Phillipps (2018).
Molecular methods were later used to confirm
the species identification due to the presence of
several cryptic species. Fresh faecal samples
were collected using sterile forceps as soon as
the rodents defecate in the sterilised containers.
The faecal samples of each captured rodent were
transferred to sterilised 1.5 ml collection tube
containing RNAlater (Ambion, USA) using
sterilised forceps. The collection tubes
containing faecal samples were immediately
stored in a cooler box. Upon arrival at the
laboratory, the sample was promptly transferred
to a -20 °C freezer for DNA preservation and
stability.

DNA Extraction and Molecular Species
Identification

A QIAmp PowerFecal Pro DNA Kit (Qiagen,
Germany) was used according to the
manufacturer’s protocol to extract the DNA
from collected rodent faecal samples. The
extracted DNA was amplified through
polymerase chain reaction (PCR), targeting the
cytochrome b region of the mtDNA. The primer
set used were LGL 765 (5’-GAA AAA CCA
YCG TTG TWA TTC AAC T-3’) and LGL 766
(5-GTT TAATTAGAATYT YAG CTT TGG
G-3’) (Bickham et al., 1995). The PCR
conditions were: pre-denaturation at 94 °C for 7
minutes, 34 cycles of: denaturation at 92 °C for
1 minute, annealing at 50 °C for 1 minute and
extension at 72 °C for 1 minute, followed by 72
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°C final extension for 7 minutes. The PCR
products were sent to a commercial sequencing
company for purification and sequencing
(Apical Scientific, Malaysia). Sequencher 4.1.4
(Gene Code, USA) was then used to clean the
obtained DNA sequences and the NCBI Basic
Local Alignment Search Tool (BLAST) was
used for species identification based on the
lowest E-values of the uploaded sequences. The
lower E-values indicate high degree of similarity
between sequences defined by many identical
residues and few substitutions or gaps (Kerfeld
& Scott, 2011). Finally, the DNA sequences,
along with sequences from GenBank were
analysed in MEGA-X 10.2.4 software to
generate a Maximum-Likelihood phylogenetic
tree and calculate the pairwise genetic distance
between rodent individuals subjected to Kimura
two-parameter model (Kimura, 1980). The
sequences of the sampled rodents were
submitted to the GenBank and Sequence Read
Archive databases (Supplementary Table 3).

Next-Generation Sequencing

A DeNovix DS-11  Spectrophotometer
(Denovix, Delaware, USA) was used for
quantification of the extracted faecal DNA as
preparation for nanopore sequencing. DNA with
a concentration above 20 pg/ml and a purity ratio
between 1.8 and 2.0 at 260 nm and 280 nm
absorbance are considered to have passed the
quality check. The PCR amplification of 16S
rRNA gene (27F and 1482R) were done using
16S Barcoding Kit (SQK-RAB204) from
Oxford Nanopore Technologies, United
Kingdom (ONT). The quality of PCR products
were checked and only passed products
(concentration above 20 pug/ml; absorbance ratio
between 1.8 and 2.0 at 260/280 ratio) proceeded
to sample pooling and library preparation
following the manufacturer’s protocol (ONT).
The Flow Cell Priming Kit (EXP-FLP002) was
then used to prime the flow cell (R9.4.1) and
load the samples. Lastly, a MinlON Mk1C
sequencer (ONT) was used to perform nanopore
sequencing for around 17 hours for each
sequencing run.

Data Analysis

FASTQ files of the 16S rRNA sequences were
obtained using Guppy 5.1.12 (ONT), which is
the basecaller integrated in the MinKNOW
21.11.6 (ONT) operating system. The EPI2ME
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(ONT) application was used to perform
taxonomic classification of bacterial species
according to the National Center for
Biotechnology Information (NCBI) taxonomic
records at 95% confidence threshold. Reads
below the threshold of the default quality score
of 7 were excluded. The range of the library sizes
was between ~25,000 and ~1,300,000 reads. The
R package phyloseq (McMurdie & Holmes,
2013) was used to normalise the dataset to the
library with the lowest number of reads for
further analysis using the rarefying method. The
gut microbiome of rodents was visualised using
the MiscMetabar package (Taudiére, 2023) to
produce a Sankey chart. Also, the ggplot2
package (Wickham, 2011) was used to produce
an abundance graph of bacterial genera for each
rodent individual. Alpha diversity was estimated
using the Shannon index and plots of diversity
indices were done using the phyloseq package
(McMurdie & Holmes, 2013).

RESULTS

A total of 16 rodent individuals (15 adult; 1
juvenile) belonging to six different species from
various study sites were used in this study (Table
1). Among the sites, Sungai Sibau Kapit had the
highest number of rodent captures, with a total
of five individuals. For the lowest number of
sampled rodents, Gunung Gading National Park
and Lambir Hills National Park recorded only
two individuals each. Furthermore, Sungai Sibau
Kapit had the highest diversity as four species
were caught during rodent sampling. In contrast,
Gunung Gading National Park recorded just one
species. The phylogenetic tree and genetic
distances between rodent’s species (K2P)
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confirm the species identification of the wild
rodents (Table 2; Figure 2).

The combined gut microbiome of all rodent
individuals was distinguished at different
taxonomic levels (Figure 3). After filtering, the
average read length of all sequences of bacteria
were around 1,500 bp. Overall, the most
abundant phylum across all rodent species is
Bacillota (formerly Firmicutes) which represents
around 78% of the total abundance. The three
most dominant bacterial families belong to this
phylum, which includes Lachnospiraceae (18%),
Lactobacillaceae (20%) and Oscillospiraceae
(19%). At the genus level, a total of 1052
bacterial genera were detected, with the most
abundant consisting of Ruminococcus (12.2%),
Ligilactobacillus (8.9%), and Lactobacillus
(7.2%) (Table 3). Comparing each rodent
individual, their gut microbiome composition
did not adhere to a strict pattern (Figure 4). The
relative abundance of these predominant genera
differs from each rodent individual. In particular,
one juvenile rodent individual from Lambir Hills
National Park (L1) had genus Ligilactobacillus
(77.8%) as the most dominant genus.

The estimated alpha diversity, based on the
Shannon diversity index values, displayed
variation among the gut microbiomes of all
rodent individuals, ranging from 2.2 in Lambir
Hills National Park to 5.0 in Sungai Sibau Kapit
(Figure 5). Non-parametric Kruskal-Wallis test
was used to assess the differences between alpha
diversity according to each study site and
revealed these differences were not significant (p
<0.05).

Table 1. Number of individuals of rodent species from Gunung Gading National Park (GGNP), Lambir Hills
National Park (LHNP), Marup Atas Engkilili (MAE), Sungai Sibau Kapit (SSK) and Ulu Poi Kanowit (UPK)

Rodent Species GGNP LHNP MAE SSK UPK
Maxomys surifer 0 0 0 1 0
Maxomys tajuddini 0 0 2 1 1
Maxomys whiteheadi 2 0 1 0 0
Niviventer cremoriventer 0 1 1 2 1
Rattus tanezumi 0 0 0 0 1
Sundamys muelleri 0 1 0 1 0
Total 2 2 4 5 3
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Table 2. Average percentage of K2P genetic distance values among rodent species based on cytochrome b gene

No. Rodent Species 1 2 3 4 5 6
1 Maxomys surifer -

2 Maxomys tajuddini 14.5 -

3 Maxomys whiteheadi 12.6 9.7 -

4 Niviventer cremoriventer 16.6 16.3 15.9 -

5 Rattus tanezumi 16.5 17.3 16.5 16.2 -

6 Sundamys muelleri 17.8 18.0 17.0 17.2 15.9 -

Table 3. Relative abundance table in percentages of the top 23 most abundant bacterial genera (>1% overall
relative abundance) according to rodent species

) MaX(_)mys Mz_axorr)y_s Mz_ixomys_ Nivivgnter Rattus ) Sundamy_s overall
Bacterial Genera surifer tajuddini whiteheadi  cremoriventer tanezumi  muelleri
(n=1) (n=4) (n=3) (n=5) (n=1) (n=2)
Ruminococcus 9.69 5.68-26.8 2.59-12.5 0.76-14.2 5,54 225-404 12.2
Ligilactobacillus 0.26 0.03-0.12  0.06-0.10 0.03-77.8 0.38 0.03-0.09 8.93
Lactobacillus 11.61 3.64-9.17 11.6-25.5 0.03-1.49 466 1.00-8.11 7.19
Blautia 5.37 1.91-8.80 0.97-5.49 0.45-11.38 3.62 1.93-359 4.07
Lachnoclostridium 5.87 291-12.1 1.27-3.97 0.41-7.80 296 1.87-259 3.68
Flintibacter 3.12 1.82-5.28 0.66-2.76 0.24-2.80 6.22 3.24-480 2.80
Limosilactobacillus 1.59 0.75-5.46  2.10-4.04 0.03-4.33 6.12 1.11-342 2.62
Flavonifractor 2.18 2.40-3.48 1.31-3.00 0.22-4.00 482 243-3.79 252
Clostridium 3.57 1.09-3.05 1.09-6.40 0.34-3.03 1.90 1.11-211 219
Duncaniella 1.90 0.64-2.13 2.45-3.81 0.39-5.74 477 056-091 2.04
Klebsiella 0.06 0.38-3.35  1.00-7.38 0.07-11.9 0.09 0.06 1.89
Anaerostipes 0.96 1.41-421 0.55-1.34 0.26-6.39 155 137-231 1.72
Muribaculum 1.61 0.52-1.89 2.17-3.32 0.34-4.53 3.30 0.33-054 1.70
Prevotella 0.68 0.37-2.80 0.83-4.52 0.06-2.80 3.38 154-272 159
Romboutsia 4.85 0.02-4.06 0.02-11.1 0.01-1.65 0.13 0.03-0.14 1.49
Lacrimispora 1.03 0.92-3.13  0.20-1.45 0.40-2.82 1.53 1.10-340 1.48
Escherichia 0.31 0.29-3.13 0.84-1.71 0.13-3.73 0.18 0.16-0.27 1.43
Intestinimonas 2.26 1.01-2.23 0.52-2.35 0.10-1.44 1.85 1.82-1.86 1.35
Lachnospira 0.82 0.21-3.42 0.07-0.29 0.06-3.98 0.77 0.63-1.39 1.16
Phascolarctobacterium  0.74 0.00-3.59  0.00-5.61 0.00-0.17 0.00 0.69-2.25 1.08
Bacillus 1.06 0.79-1.28 0.82-1.08 0.98-1.55 1.11 0.61-1.03 1.07
Bacteroides 1.92 0.25-2.63 0.87-3.62 0.28-0.94 1.02 0.38-0.61 1.06

Anaerobutyricum 0.52 0.53-3.47 0.14-0.87 0.12-2.69 1.18 0.64-1.26 1.00
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GGNP21-008 Lundu, Sarawak, nwB0O
JF437018.1 Sarawak, BO
MW209722.1 Sabah, neBO
GGNP21-011 Lundu, Sarawak, nwB0O . ,
MAE22-009 Lubok Antu, Sarawak, nwBO Maxomys whiteheadi
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K(878156.1 East Kalimantan, eBO
K(C878158.1 Johor, PM
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MAE22-006 Lubok Antu, Sarawak, nwB0O
| UPK23-005 Kanowit, Sarawak, nwB0 Maxomys tajuddini

MAE22-010 Lubok Antu, Sarawak, nwB0
SSK22-009 Kapit, Sarawak, nwBO -
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K(878141.1 Sumatra, Indonesia
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JF436975.1 Sarawak, BO Rattus tiomanicus

KY611382.1 Sabah, neBO Rattus baluensis

MN126569.1 Sabah, neBO Rattus exulans
FR775876.1 Vietnam Rattus norgevicus
HM217373.1 Thailand Rattus argentiventer
KY464174.1 Sahah, neBO Sundamys infraluteus
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KY117585.1 Kedah, PM
KY754160.1 Sumatra, Indonesia
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MN964112.1 Thailand
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Figure 2. Maximum-Likelihood phylogenetic tree of sequenced rodent individuals highlighted in blue font. Red
diamonds indicate nodes with bootstrap values >90. (PM = Peninsular Malaysia, BO = Borneo, nBO = North
Borneo, nwBO = Northwest Borneo, neBO = Northeast Borneo, wBO = West Borneo, eBO = East Borneo)
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Figure 3. Sankey chart of combined gut microbiome composition of all rodent individuals (n = 16) according to
different taxa levels. Only bacterial genera with relative abundance of >1% were shown. Number above nodes
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Figure 5. Box plot of Shannon diversity index of the gut microbiome of rodent individuals across different study
sites



Azmi et. al. 2024

DISCUSSION

The gut microbiomes across different rodent
individuals have shown patterns of variation,
indicating the presence of distinct bacterial
communities. Various factors, including dietary
preferences, host genetics, and environmental
exposures, have been reported to contribute to
the observed heterogeneity (Campbell et al.,
2012; Maurice et al., 2015). However, a
consistent  finding throughout all these
microbiomes is the dominance of the Bacillota
phylum. Similarly, recent studies have identified
Bacillota, previously recognised as Firmicutes,
as one of the most abundant bacterial phyla
within the gut microbiota of wild rodents
(Weldon et al., 2015; Jahan et al., 2021). These
microbes are commonly found within the
mammalian gut microbiota, contributing to the
regulation of the host’s immune system and the
development of the gut epithelium (Leser &
Mglbak, 2009).

One of the most abundant bacterial family
observed in the gut microbiota of rodents was
Oscillospiraceae. This family is also recognised
as Ruminococcaceae, which is considered as a
heterotypic synonym to Oscillospiraceae
(Euzéby, 2010). Members of this bacterial
family, alongside Lachnospiraceae, are common
in the gut environment and plays a vital role in
digestion and nutrient absorption. They were
found to be specialised for degrading complex
plant material through enzymatic activities
(Biddle et al., 2013). The genus Ruminococcus,
belonging to the family Oscillospiraceae, is the
most abundant genus observed across all rodent
individuals.  Studies have shown that
Ruminococcus is a constituent of the rodent core
gut bacteria based on their significant abundance
(Wang et al., 2019). The high prevalence of this
bacteria observed in wild rodents could have
potential importance to their feeding behaviours
(e.g., Kohl etal., 2022). Forest rodents in Borneo
have very specialised diets and lifestyles
(Phillipps & Phillipps, 2018). Since most of the
rodent species found in this study typically
inhabit forested areas, the presence of
Ruminococcus may suggest that the readily
abundant vegetation leads them to consume a
substantial amount of plant material.

Lachnospiraceae is also a prominent bacterial
family and is represented by multiple genera at
varying abundances. Among these, the genus
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Blautia was observed as the most highly present
genus. Liu et al. (2021) have highlighted the
nutritional benefits of some Blautia species for
their probiotic properties in mammals. However,
they have also stated that further research is
required due to the lack of comprehensive
review concerning this genus. Although it was
observed at relatively low abundance, another
noteworthy bacterial genus within the same
Lachnospiraceae family is Anaerobutyricum.
Similar to Blautia, certain strains of
Anaerobutyricum could potentially serve as
probiotics, and recent studies have undergone
preclinical testing in mice models for medical
use (Wortelboer et al., 2022). The presence of
various Lachnospiraceae members within the gut
microbiota suggests their pivotal role as a
component of the bacterial community, and
further research on the significance of this family
could contribute to advancements in wildlife and
humans in general.

Another dominant bacterial family is
Lactobacillaceae which recorded the highest
abundance for the overall combined gut
microbiome of wild rodents. This family
represents the lactic acid bacteria that are
responsible for metabolising lactose within the
gut environment (Kénig & Frohlich, 2017). This
includes the genus Lactobacillus which were
found to be significantly higher in
reproductively active wild female rodents
(Maurice et al.,, 2015). Notably, the gut
microbiota of a  juvenile  Niviventer
cremoriventer individual from Lambir Hills
National Park was observed to be predominantly
Ligilactobacillus, another genus from the family
Lactobacillaceae that was formerly known as the
Lactobacillus salivarius group (Zheng et al.,
2020). It is possible that Ligilactobacillus could
share similar properties with Lactobacillus as
lactic acid bacteria. The relative abundance of
Ligilactobacillus in the other adult N.
cremoriventer individuals were noticeably lower
(0% to 39.8%) than the juvenile individual
(77.8%). The prevalence of this genus in the gut
of the young rodent could imply its significance
during infancy, potentially contributing to the
digestion of maternal milk.

Several potentially pathogenic bacterial
genera were detected at low abundance in
multiple rodent individuals from various
localities. This includes Bacillus, Bacteroides,
Clostridium, and Escherichia. Certain species
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from these genera are considered pathogenic to
humans as they can cause illnesses and can be
transmitted to both humans and animals through
multiple pathways (e.g., direct contact with
infected animals or ingestion of contaminated
food or water) (Wexler, 2007; Erickson, 2016;
Carlson et al., 2019; Fagre et al., 2022). While
the combined abundance of these bacteria is
lower than that of the other bacterial taxa, their
prevalence in all wild rodent individuals
indicates the potential existence of a commensal
relationship between them. These bacteria may
possess the capability to coexist within the
established bacterial community in the rodent
gut microbiota, capitalising on the nutrient-rich
environment derived from the gut microbiota
(Bédumler & Sperandio, 2016). Nevertheless,
rodents are recognised as reservoir hosts for
pathogenic bacteria, and conducting specific
analyses that emphasise the prevalence of
pathogenic bacteria occurring at low abundances
could lead to a better understanding of their
transmission dynamics.

The interactions between specific
environmental factors and the composition of the
wild rodent gut microbiome remains largely
unknown. Shifting the focus towards the dietary
behaviours and the vegetation composition of
the natural habitat would help determine the
factors that contribute to the variations in the gut
microbial communities within mammals (e.g.,
Fan et al., 2022). However, it is apparent that the
host rodent species plays a substantial role in
shaping their gut microbiota. For instance, in
Maxomys species, Lactobacillus is one of the
most dominant taxa with a relative abundance
ranging from 3.64% to 25.50%. In contrast, for
other rodent genera (Niviventer, Sundamys and
Rattus), the relative abundance of Lactobacillus
falls between 0.03% to 8.11%. Anders et al.
(2021) reported similar findings, noting clear
differences in the gut microbiome compositions
among three wild rodent species (Apodemus
speciosus, A. argenteus and Myodes rufocanus).
The monophyletic relationship among Maxomys
individuals implies that the phylogenetic
similarity of rodent species may reflect their gut
microbiome composition. According to Wang et
al. (2022), gut microbiota among individuals of
the same species from two distant locations are
more similar, compared to individuals of closely
related species within the same geographical
area. However, the habitats are similar overall,
with the main differences being in annual
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temperature and precipitation. Nevertheless, due
to the higher number of rodent individuals within
genus Maxomys, this assumption needs to be
treated with caution. On the other hand, the life
stage of the rodents seems to affect their gut
microbiota based on the observed low alpha
diversity exhibited by the juvenile N.
cremoriventer individual from Lambir Hills
National Park. As highlighted by Fenn et al.
(2023), microbiome alpha diversity increases
with age for wild rodents as there is a positive
shift in species richness. This pattern might arise
due to the incomplete development of the
bacterial community within the gut environment
of young rodents.

The characterisation of the combined core gut
microbiota in this study may not accurately
reflect the microbiome composition of distinct
rodent species. Given the non-invasive nature of
faecal sampling, it is recommended to obtain a
larger sample size that encompasses a diverse
range of wild rodent species and accounts for
different life stages. This approach would yield
a more comprehensive understanding on the
dynamics of the host-specific core gut
microbiome, especially with an increased
number of representatives for each species.
Furthermore, including more localities with
distinct habitat types and incorporating
additional  environmental data into the
characterisation of the rodents’ gut microbiome
would provide insights into the constituents that
influence the structure of the bacterial
community (e.g., Lobato-Bailén et al., 2023).
Determining the effects of distinct habitats on
the rodent gut microbiome could have
significant implications for zoonotic disease
risks, as certain environmental factors may
potentially influence pathogenic bacteria
transmission.

CONCLUSION

This study effectively characterises the gut
microbiome of multiple wild rodents inhabiting
forested areas in Sarawak, Borneo as bacteria
with high relative abundance hold potential as
core constituents of the rodent gut microbiome.
Furthermore, it appears that the gut microbiome
composition of wild rodents is influenced by the
host rodent species and their life stages, as
evidenced by the abundance patterns of certain
bacterial taxa.
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