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A chromosome-level genome 
assembly of the Leschenault’s 
rousette (Rousettus leschenaultii)
Lijia Chen1,2, Guang Yang2,3, Shengwei Hou1 ✉ & Simin Chai2 ✉

The Leschenault’s rousette (Rousettus leschenaultii) represents a medium-sized bat of the genus 
Rousettus that feeds on fruits or flowers, mainly distributed in Southeast Asia. Here, we generated a 
chromosome-level genome assembly of R. leschenaultii using a hybrid MGI and PacBio sequencing 
approach, facilitated by the chromosome assignment using the high-throughput chromatin 
conformation capture (Hi-C) sequencing technology. The genome size was 1.95 Gb with a scaffold N50 
of 116.99 Mb, and 99.00% of the assembled sequences were anchored to 17 autosomes and the two sex 
chromosomes (X and Y). The completeness of the assembly was estimated to be 96.4% using BUSCO. In 
total, 19,625 genes were predicted from this genome assembly, with 97.83% of them being functionally 
annotated. This high-quality assembly of R. leschenaultii serves as a valuable genetic resource for 
exploring the genomic basis of evolutionary adaptation, and for conducting population, ecological, and 
conservation genomic studies.

Background & Summary
The Leschenault’s rousette (Rousettus leschenaultii) is a tropical cave-dwelling species that can survive in a tem-
perate climate, and it inhabits a range of environments, from tropical forests to urban areas1. A colony of these 
bats can contain up to several thousand individuals. In a previous study, the population size of this species was 
assessed as “least concern” (LC), showing a stable population trend as reported by the International Union for 
Conservation of Nature (IUCN)2. However, a subsequent assessment by the IUCN3 has identified a decline in 
the population size of R. leschenaultii, prompting a reassessment of the species as near threatened (NT). It is of 
paramount importance to maintain a stable population size and to investigate the genetic bias underlying the 
intriguing traits of R. leschenaultii.

R. leschenaultii is an informative diploid mammalian model for studying adaptive evolution. It exhibits pro-
nounced ecological versatility—forming large cave colonies, foraging across forest–urban mosaics, and contrib-
uting to seed dispersal4,5. It further displays rapid postnatal wing growth and tongue-click echolocation, which 
is uncommon in bats and unique within the family Pteropodidae6,7. Early population genetic analyses based on 
mitochondrial DNA suggested high gene flow and little substructure across populations8. In addition, compar-
ative genomic analyses of olfactory and trace-amine receptor families and immune pathways reveal signatures 
of lineage-specific or convergent adaptation9,10. To conduct rigorous analyses of structural and copy-number 
variation and genome-wide selection scans, high-quality, chromosome-level reference genomes are indispensa-
ble. Although a chromosome-level genome assembly has recently been available for R. leschenaultii11, additional 
high-quality reference genome resources remain valuable for rigorous evolutionary and population-genomic 
analyses in broader comparative contexts.

In this study, we employed a hybrid sequencing approach combining MGI short-read sequencing (65.20 Gb) 
and PacBio HiFi long-read sequencing (91.54 Gb) for assembly, and used the Hi-C technology (61.63 Gb) for 
chromosomal assignment (Table 1). R. leschenaultii is a diploid mammalian species, and the genome pre-
sented here represents a haploid-sized primary assembly derived from a diploid individual, resulting in a 
chromosome-level assembly of R. leschenaultii with a total length of 1.95 Gb and a scaffold N50 of 116.99 Mb. 

1Department of Ocean Science and Engineering, Southern University of Science and Technology, Shenzhen, 518055, 
China. 2Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou, 511458, China. 
3Jiangsu Key Laboratory for the Biodiversity Conservation and Sustainable Utilization in the Middle and Lower 
Reaches of the Yangtze River Basin, College of Life Sciences, Nanjing Normal University, Nanjing, 210023, China. 
✉e-mail: housw@sustech.edu.cn; chaisiminendeavor@163.com

Data Descriptor

OPEN

https://doi.org/10.1038/s41597-026-07043-3
mailto:housw@sustech.edu.cn
mailto:chaisiminendeavor@163.com
http://crossmark.crossref.org/dialog/?doi=10.1038/s41597-026-07043-3&domain=pdf


2Scientific Data |          (2026) 13:673  | https://doi.org/10.1038/s41597-026-07043-3

www.nature.com/scientificdatawww.nature.com/scientificdata/

Our assembly offered an important genomic asset for evolutionary and population genomic studies of R. 
leschenaultii.

Methods
Sample collection and sequencing.  A naturally deceased specimen of R. leschenaultii was obtained 
from a cave in Dali City, Yunnan Province. The deep thigh muscle of the individual was promptly frozen in 
liquid nitrogen for preservation, serving as the sequencing tissue. DNA samples for short-read sequencing and 
long-read sequencing were extracted from the muscle tissue of R. leschenaultii using the CTAB method, and 
DNA libraries were constructed by MGIEasy Universal DNA Library Prep Kit V1.0 (CAT#1000005250, MGI) 
following the standard protocol. Then, qualified libraries were sequenced on the DNBSEQ-T7 platform with 
paired-end 150 bp reads in GrandOmics Bioscience Co., Ltd. As a result, a total of 65.20 Gb of short reads were 
obtained.

For PacBio long-read sequencing, SMRTbell libraries were constructed according to PacBio’s standard pro-
tocol (Pacific Biosciences, CA, USA) using 15 kb size-selected DNA preparation. Sequencing was performed on 
a PacBio Revio instrument with Sequencing Primer V5 and Revio Binding Kit 2.2 in GrandOmics Bioscience 
Co, Ltd, generating a total of 91.5 Gb raw data, with the maximum read length of 57.90 kb and the N50 of 
19.15 kb.

For the Hi-C sequencing, muscle tissue was used for genomic DNA sequencing. Cells were cross-linked 
with 1% formaldehyde, and chromatin was digested with the restriction enzyme DpnII. Proximity ligation was 
then performed to ligate spatially proximal DNA fragments within cross-linked chromatin12. After reversal of 
cross-links, biotin-labelled DNA fragments were enriched and used for library construction with the NEBNext 
Ultra II DNA Library Prep Kit for Illumina (NEB) according to the manufacturer’s instructions. The final library 
was sequenced on the DNBSEQ-T7 platform with paired-end 150 bp reads, resulting in the generation of 61.63 Gb 
raw data.

Genome survey.  To obtain the main characteristics of the genome, including estimated genome size, dupli-
cated sequence content, and heterozygosity through a genome survey, MGI short reads (65.2 Gb) were assessed 
and trimmed by Fastp v0.23.413 with default parameters. Then, the genome survey was conducted by Jellyfish 
v2.2.1014 and GenomeScope v2.015 based on the 21-mer distribution. The estimated genome size of R. leschenaultii 
was 1.77 Gb with a duplicated content of 39.20% and a heterozygosity of 1.03% (Fig. 1a).

Library Read length/ size selection (bp) Reads number Raw data (Gb) Coverage (×)

MGI 150 434,651,852 65.20 33.4

PacBio 15,000 4,967,715 91.54 46.9

Hi-C 150 410,859,976 61.63 31.6

Table 1.  Sequencing data and methods used in this study to assemble the R. leschenaultii genome.

Fig. 1  Overview of the genome of R. leschenaultii. (a) The k-mer distribution of MGI paired-end reads inferred 
by GenomeScope based on the 21-mer. (b) Genome-wide Hi-C heatmap of R. leschenaultii; the blue squares 
represent chromosomes.
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Genome assembly.  The contig-level assembly was obtained using hifiasm v0.19.8-r60316 with default 
parameters based on the PacBio HiFi long reads. Redundant fragments in the contig assembly were removed 
by Purge_dups v1.2.617. To obtain the chromosome-level assembly, Hi-C data were used to further anchor 
the assembly. Specifically, the contig sequences were indexed by SAMtools v1.1618, Hi-C clean reads were 
mapped to the contig assembly using BWA19, and duplicated reads were marked by picard20. A nearly 
chromosome-level assembly was conducted by Juicer v1.221 and YaHS v1.222. Subsequently, Juicebox v2.17.0023 
was employed to manually correct the chromatin contact matrix, and the final assembly was recombined by 
Juicer v1.2. The heatmap was drawn to illustrate the interaction of each chromosome (Fig. 1b). Consequently, 
the final assembly has a genome size of 1.95 Gb and scaffold N50 of 116.99 Mb (Table 2). The genomic charac-
teristics of the assembled genome are visualized in Circos plots, showing gene density, GC content, and repeat 
density (Fig. 2).

Whole-genome alignment.  Whole-genome alignment analysis was performed based on the R. 
leschenaultii genome assembled in this study, a previously published R. leschenaultii assembly11, and an assembly 
from the closely related species R. aegyptiacus24. Sequence homology was identified with MUMmer425 and then 
visualized using NGenomeSyn26 (Fig. 3). The chromosome X was identified based on extensive conserved homol-
ogy with the chromosome X of R. aegyptiacus. Given the high interspecific variation of the Y chromosome27, 
the blastn28 was therefore used to validate the assembly of the Y chromosome by aligning with Y-linked genes in 
mammals (USP9Y and UTY, Supplementary Table 1)29. Together, the highly matched homology and the Y-linked 
gene placements support the accuracy of our assembly.

Repeats prediction.  Both de novo and homology-based prediction methods were employed to annotate 
transposable elements (TEs) of the R. leschenaultii genome. Briefly, a de novo repeat library was constructed 

Feature Value

Estimated genome size (bp) 1,770,337,585

Total length (bp) 1,952,227,642

Contigs number 109

Contigs N50 (bp) 101,034,847

Scaffold number 74

Scaffold N50 (bp) 116,991,804

GC content (%) 40.37

Total base on chromosomes (bp) 1,932,802,446

Number of gaps (consecutive run of “N”s) 35

Table 2.  Estimates of the basic genomic features of R. leschenaultii.

Fig. 2  Circos plot illustrates the genomic structural characteristics of R. leschenaultii assembly in the present 
study. Tracks from outer to inner display information for chromosomes, gene density, GC content, and repeat 
density, respectively.
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using RepeatModeler v2.0.330. The homology method was performed using RepeatMasker v4.1.331 against the 
Dfam database and species-specific repeat library. Dfam TEs and De novo TEs denote RepeatMasker annotations 
based on the Dfam library and the RepeatModeler-derived de novo library, respectively. Protein TEs were iden-
tified by annotating the genome with the RepBase protein data32 using RepeatProteinMask31. Correspondingly, 
in Table 3, Dfam TEs and Protein TEs were obtained using homology-based approaches, whereas de novo TEs 
were predicted through de novo repeat discovery; Combined TEs represent the results obtained by integrating 
the repetitive element annotations above and removing redundancy. A total of 38.23% of the genome was iden-
tified as repetitive elements, of which transposable elements accounted for 35.35% of the genome. Specifically, 
predicted TEs contain DNA transposons (3.83%), LINEs (20.28%), SINEs (3.76%), LTRs (6.57%), and unknown 
(0.34%) (Table 3).

Gene prediction and functional annotation.  De novo prediction and homology-based methods were 
combined to perform gene prediction after masking the repeat sequences in R. leschenaultii. The de novo 
approach was conducted by Augustus v3.4.033, GlimmerHMM34, and GENSCAN35. For the homology-based 
gene prediction, the published genome sequence and annotation of seven species, including four bats 
(Desmodus rotundus (GCF_022682495.1), Pteropus vampyrus (GCF_902729225.1), Rhinolophus ferrumequi-
num (GCF_004115265.2), Phyllostomus discolor (GCF_004126475.2)) and three other mammals (Homo sapi-
ens (GCF_000001405.40), Canis lupus familiaris (GCF_011100685.1), Equus caballus (GCF_002863925.1)) 
from NCBI GenBank were used for aligning the protein sequences of R. leschenaultii using GeMoMa36. 
The results of these two approaches were merged into a consensus gene set by using EvidenceModeler v237. 
Eventually, 19,625 genes were predicted in the genome. Furthermore, the functional annotation was con-
ducted by alignment to the NR38, Swiss-Prot39, Pfam40, and eggNOG41 databases. A total of 19,199 genes 
(97.83%) were annotated (Table 4), and the results of functional annotation were visualized by a Venn42 plot 
(Fig. 4).

Fig. 3  Whole-genome alignment and sequence homology among assemblies of R. aegyptiacus and R. 
leschenaultii. Chromosomes for R. leschenaultii genome assembly from the present study are explicitly labeled.

Type

Dfam TEs Protein TEs De novo TEs Combined TEs

Length (bp) % of genome Length (bp) % of genome Length (bp) % of genome Length (bp) % of genome

DNA 71,036,879 3.638 2,038,976 0.104 47,512,604 2.434 74,673,482 3.825

LINEs 352,070,466 18.033 125,564,073 6.431 288,626,555 14.783 395,954,545 20.28

SINEs 66,434,017 3.403 0 0 39,652,863 2.031 73,452,089 3.762

LTRs 121,478,682 6.222 6,937,738 0.355 83,807,509 4.293 128,212,337 6.567

Unknown 1,408,296 0.072 0 0 5,332,145 0.273 6,655,070 0.341

Total 665,823,786 34.103 134,535,352 6.891 468,686,903 24.006 690,199,901 35.351

Table 3.  Statistics of repeat elements of the R. leschenaultii genome. Dfam TEs and Protein TEs were identified 
using homology-based methods, whereas de novo TEs were predicted using de novo prediction methods.

Database Number Percent (%)

eggNOG 18,076 92.11

Pfam 18,015 91.80

Swiss-Prot 19,029 96.96

NR 19,195 97.81

Merge 19,199 97.83

Table 4.  Statistics of gene functional annotation in the R. leschenaultii genome.
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Data Records
The sequencing reads generated in this study are available in the NCBI Sequence Read Archive (SRA) under 
BioProject accession PRJNA133584443, with run accessions SRR3576121244 (MGI sequencing), SRR3576121045 
(Hi-C sequencing), and SRR3576121146 (PacBio sequencing). The genome sequence has been deposited in 
GenBank under the accession number JBRKBD00000000047, and the corresponding annotation files are available 
on Figshare48.

Technical Validation
The completeness and accuracy of the assembly of R. leschenaultii were evaluated by multiple methods. The 
Benchmarking Universal Single-Copy Orthologs (BUSCO v5.4.7)49 was used to evaluate the completeness 
of both the genome and predicted gene set against the mammalia_odb10 database, yielding completeness 
scores of 96.4% and 98.2%, respectively. Base-pair accuracy was further assessed using Merqury v1.350, 
which produced a consensus quality value (QV) of 47.95. In addition, the mapping rates of MGI short reads 
and PacBio long reads were 99.92% and 99.99%, respectively, suggesting a high recruitment of generated 
reads (Table 5). Compared with the chromosome-level assembly reported by Liu et al.11, our assembly 
demonstrates higher base-level accuracy and gene completeness (Table 6). Taken together, these results 
suggested that the assembled R. leschenaultii genome was of high quality at the chromosome level.

Ethics statement.  No live animals were used or euthanized in this study. The specimen analyzed in this 
study was a naturally deceased individual of Rousettus leschenaultii encountered during fieldwork in Yunnan 
Province, China.

Data availability
Raw sequencing reads are available in the NCBI SRA under BioProject PRJNA1335844. This Whole 
Genome Shotgun project has been deposited at GenBank under the accession JBRKBD000000000 (version 
JBRKBD020000000), and the corresponding genome annotation files are available on Figshare (https://doi.
org/10.6084/m9.figshare.30360511.v3).

Fig. 4  Venn diagram of protein-coding genes annotated against different databases.

Type

Genome assembly Predicted genes

Number Percentage (%) Number Percentage (%)

Complete BUSCOs 8894 96.4 9061 98.2

Single-Copy BUSCOs 8873 96.2 9045 98.0

Duplicated BUSCOs 21 0.2 16 0.2

Fragmented BUSCOs 68 0.7 5 0.1

Missing BUSCOs 264 2.9 160 1.7

Short-read mapping rate — 99.92 — —

PacBio long-read mapping rate — 99.99 — —

Table 5.  Summary of read mapping rates and BUSCO results for the R. leschenaultii genome assembly and 
predicted genes.

https://doi.org/10.1038/s41597-026-07043-3
https://doi.org/10.6084/m9.figshare.30360511.v3
https://doi.org/10.6084/m9.figshare.30360511.v3


6Scientific Data |          (2026) 13:673  | https://doi.org/10.1038/s41597-026-07043-3

www.nature.com/scientificdatawww.nature.com/scientificdata/

Code availability
No special code or scripts were used in this work, and data processing was carried out based on the protocols and 
manuals of the corresponding bioinformatics software.
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