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Objectives Garden sage (Salvia officinalis L) is a traditional medicinal plant known for its rich bioactive secondary
metabolites. However, there is limited information about the diversity of endophytic microbial communities, including
bacteria, fungi, archaea, and viruses. Therefore, the study employs shotgun metagenomics to generate and make
publicly available a dataset representing the leaf endophytic microbiome of Salvia officinalis.

Data description Metagenomic DNA was extracted from leaves of S. officinalis collected as three biological
replicates and sequenced using the Illumina NovaSeq X platform. Host-derived and contaminant sequences were
removed by mapping reads to the S. officinalis reference genome using BWA-MEM. The resulting high-quality FASTQ
files were analyzed to characterize the taxonomic composition of the endophytic microbiome using Kraken2-based
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Objective

Garden sage (Salvia officinalis L.) belongs to the family
Lamiaceae. It is a traditional medicinal plant known for
its rich bioactive secondary metabolites. It is native to
the Mediterranean region (the Dalmatian region of Yugo-
slavia) and naturalized in various parts of the world [1].
In India, it is not widespread but is sparingly cultivated
at high altitudes in the Himalayas (Jammu, Himachal
Pradesh, Uttarakhand) and the Western Ghats (Tamil
Nadu, Karnataka, Kerala) [2, 3]. As it is a medicinal plant,
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the endophytic microbiome plays a significant role in
plant growth and secondary metabolism [4, 5]. However,
information on the microbial diversity and functional
insights into the endophytic microbes of garden sage
is limited. To our knowledge, the number of studies on
endophytic microbes on S. officinalis is very few (in sin-
gle digits) [6, 7]. So far, most studies focus on its allied
species, such as Salvia miltiorrhiza and S. abrotanoi-
des [8]. To address the lack of information on microbial
diversity and the functional genes involved in metabo-
lite pathways, culture-dependent methods are often not
sufficient. Therefore, this study presents the shotgun
metagenome datasets of the endophytic microbiome
inhabiting the leaves of garden sage. The data from this
study provide insights into the diversity and abundance
of bacteria, fungi, viruses, and archaea, as well as their
functions. Such information enhances our understanding
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of the diversity of endophytic microorganisms and their
potential roles in plant growth promotion and secondary
(specialized) metabolism in S. officinalis.

Data description

Sampling

The dataset comprises raw next-generation sequencing
reads generated through whole-metagenome (shotgun)
sequencing of DNA isolated from Salvia officinalis leaf
tissues. Leaf samples were collected from 9-month-old
healthy S. officinalis plants grown in the plant contain-
ment facility, Department of Biotechnology, Bharathiar
University, Coimbatore, Tamil Nadu, India (11.042496° N
latitude, 76.876982° E longitude). The plants were grown
under consistent cultivation conditions throughout the
experiment. Vermicompost was applied monthly, and
plants were regularly irrigated to ensure optimal growth
and minimize abiotic stress that could affect microbial
community composition. For shotgun metagenomic
analysis, three independent biological replicates, each
from a different plant, were selected to strengthen the
reliability of the study. From each plant, leaves represent-
ing three distinct developmental stages: young, interme-
diate, and fully matured leaves were collected. Leaves
from the three stages of each plant were pooled to obtain
a single composite sample per plant, yielding a total of 3
biological replicates (n=3). Immediately after collection,
samples were placed in sterile containers, transported to
the laboratory on ice, and stored at 4 °C prior to metage-
nomic DNA extraction.

Metagenome DNA extraction, library construction, and
sequencing

100 mg of plant leaf tissue was processed for metage-
nomic DNA extraction with the NucleoSpin Plant II
Mini Kit (MACHEREY-NAGEL GmbH & Co. KG, Ger-
many) according to the manufacturer’s guidelines. Fol-
lowing isolation, DNA concentration was quantified
using a Qubit 4 Fluorometer (Thermo Fisher Scien-
tific, USA), and DNA quality was assessed by Agarose
gel electrophoresis. Qualified DNA samples were used
for Ilumina library preparation with the TruSeq DNA
PCR-Free Library Prep Kit (Illumina Inc., USA). Library
construction involved DNA fragmentation, end repair,
A-tailing, size selection, and ligation of Illumina-com-
patible indexed adapters. Concentration of the prepared
library was determined using a QuantStudio Real-Time
PCR System (Applied Biosystems, USA). After dilu-
tion to 1 ng/pl, library insert size was assessed using an
Agilent 2100 Bioanalyzer (Agilent Technologies Inc.,
USA). Libraries meeting quality requirements, includ-
ing an appropriate insert size of 300-350 bp and a
concentration of more than 2 nM, were subjected to
high-throughput paired-end sequencing on the Illumina
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NovaSeq X platform (Illumina Inc., USA) with a read
length of 150 bp. High-throughput sequencing generated
48,406,856 reads for sample S1/R1, 64,038,698 reads for
sample S2/R2, and 60,334,676 reads for sample S3/R3,
with an average sequencing depth of 57,593,410 reads
per sample across the three libraries, providing sufficient
coverage for downstream metagenomic analyses.

Data processing

The reads obtained after sequencing were first QC
checked with the tool FastQC v0.10.0 (https://www.bioi
nformatics.babraham.ac.uk/projects/fastqc/). The reads
were then trimmed with Trimgalore v0.6.10 [9] using
default parameters to remove adapters. The clean reads
were mapped against the S. officinalis reference genome
(GenBank Accession Number: GCA_047404455.1)
retrieved from the NCBI database using BWA-MEM
v0.7.19 [10] to remove host contamination. The tool
Kraken2 [11] was used to assign taxonomy and calculate
relative abundances for unmapped reads using a custom-
ized reference database constructed for metagenomic
analysis. Approximately 10% of the reads remained
unclassified after Kraken2 taxonomic assignment. The
Kraken classification reports were then converted to
BIOM format using the KrakenTools v1.2.1 [12]. The
Krona charts of the microbiome distribution were gen-
erated using Krona Tools v2.8.1 [13] with the Kraken
report as input. The Sankey plots were generated using
the Pavian R package v1.2.1 [14] with the same Kraken2
reports as input.

The metagenomic dataset was deposited in the
SRA database at NCBI under the BioProject acces-
sion PRJNA1400257. The submitted metadata can be
retrieved and downloaded via https://identifiers.org/ncb
i/bioproject:PRINA1400257.

Limitations

The dataset was generated from leaf samples collected at
a single geographical location and time point, which may
limit its representativeness across different environments
or seasons. Leaves from multiple developmental stages
were pooled for each biological replicate, restricting
stage-specific resolution of the endophytic microbiome.
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Table 1 Overview of data files/data sets
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Label Name of data file/data set File types Data repository and identifier
(file extension) (DOI or accession number)

Data General information on dataset Microsoft Excel file (xIsx) Mendeley Data (https://doi.org/10.17632/2yc77x-
file 1 mé6mv.1) [15]
Data Raw Sequence Reads of the Endophytic Microbi-  FASTQ file NCBI Sequence Read Archive
file2  ome of Salvia officinalis (Garden Sage) — S1/R1 (fastq.gz) (https:/identifiers.org/ncbi/insdc.sra:SRR36746394) [16]
Data Raw Sequence Reads of the Endophytic Microbi-  FASTQ file NCBI Sequence Read Archive
file 3 ome of Salvia officinalis (Garden Sage) — S2/R2 (fastq.gz) (https://identifiers.org/ncbi/insdc.sra:SRR36746393) [17]
Data Raw Sequence Reads of the Endophytic Microbi-  FASTQ file NCBI Sequence Read Archive
file 4 ome of Salvia officinalis (Garden Sage) — S3/R3 (fasta.gz) (https://identifiers.org/ncbi/insdc.sra:SRR36746392) [18]
Data Overview of microbial community structure in- HyperText Markup Language ~ Mendeley Data (https://doi.org/10.17632/2yc77x-
file 5 ferred from the dataset using Krona chart visualiza- file mé6mv.1) [15]

tions (S1,52 & S3 or R1, R2 & R3) (html)
Data Core endomicrobiome of Salvia officinalis leaves Joint Photographic Experts Mendeley Data (https://doi.org/10.17632/2yc7
file 6 illustrated through Sankey plot analysis (51, S2 & Group 7xm6émv.1) [15]

S3 orR1,R2 & R3) (jpa)

Abbreviations

DNA Deoxyribonucleic Acid

QC Quality Check

PCR Polymerase Chain Reaction

NCBI National Center for Biotechnology Information

R1/S1,R2/52, &R3/S3  Represent biological replicates/samples of leaf tissue

collected from healthy Salvia officinalis plants
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