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Abstract

Objectives Angelica biserrata (commonly known as “Duhuo”), a traditional Chinese medicinal herb of the genus
Angelica within the Apiaceae family, is clinically valued for its therapeutic effects in dispelling wind-dampness (a TCM
syndrome manifesting as inflammatory arthritis, chronic headaches, and migratory pain) and alleviating arthralgia. Its
pharmacological properties are primarily attributed to coumarins, to elucidate the molecular mechanisms underlying
coumarin biosynthesis and facilitate the breeding of high-coumarin cultivars, we present the first draft genome
assembly and annotation of A. biserrata. The first genome assembly of A. biserrata will provide novel insights into
elucidating coumarin biosynthesis and advancing evolutionary biological studies.

Data description The genome of A. biserrata was sequenced using PacBio HiFi technology, generating 8.83 million
high-fidelity reads with an average length of 14.2 kb (125.34 Gb, sequencing coverage 41 X). The reads were
assembled to give a draft genome of 4.52 Gb with an N50 contig length of 35.72 Mb. Chromosome-scale scaffolding
was then performed using 300.87 Gb Hi-C data, resulting in a final genome assembly of 3.89 Gb with improved
continuity (contig N50=34.42 Mb, scaffold N50=325.77 Mb). The genomic integrity was 96.59% (based on the
embryophyta database of OrthoDB 10) through the evaluation of universal single copy direct homologous gene
(BUSCO). At the same time, 3811.62 Mb long sequences were attached to 11 chromosomes, accounting for 97.86%.
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Objective

Angelica biserrata, with the original name Angelica pubes-
cens £. biserrata, belongs to the Apiaceae family. Its dry root
is a traditional Chinese medicine [1]. Flora of China (FOC)
is distributed mainly in Chongqing, Anhui, Hubei, Jiangxi,
and Sichuan Provinces, etc., at altitudes of 1000-1700 m.
FOC is known as “Duhuo” or “Rouduhuo” in China, “Dok-
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of A. biserrata and feature a wide range of pharmacologi-
cal activities, including anti-inflammatory, antitumor and
antimicrobial properties, and take part in plant growth and
development, such as seed germination, defense against
plant pathogens and stress reactions [4, 5]. However, their
complex synthetic pathways are not fully known. The
chromosome-level genome assembly of Angelica sinensis
(2.3 Gb) has been successfully deciphered, providing novel
genomic insights into the biosynthetic machinery of simple
coumarins [6]. The coumarins in A. biserrata are more com-
plex and diverse than those of A. sinensis. High-quality ref-
erence genomes are important for research on the resource
protection of A. biserrata and the synthetic pathways of
coumarin and other active ingredients. This study com-
pleted the first assembly and annotation of the A. biserrata
genome. This work provides critical data for further analy-
sis of the biosynthetic pathways of the active ingredients of
A. biserrata, the development of molecular marker-assisted
breeding systems, and the formulation of scientific conser-
vation strategies. Moreover, sequencing the genome of A.
biserrata will be helpful for analyzing the evolutionary his-
tory of Umbelliferae medicinal plants.

Data

Several leaves were collected from a plant of A. biserrata
cultivated in Lanying Township, Wuxi County, Chongqing
City, China (N 29.531106°, E 106.598273°), snap-frozen in
liquid nitrogen, and stored in a —-80 C freezer in the labo-
ratory. Prior to sequencing, high-quality DNA and total
RNA were extracted from the samples. First, a DNBSEQ-
T7 genomic survey and sequencing were performed on the
[lumina sequencing platform, and 161.67 Gb of data (data
file 1) were obtained after quality control. Subsequently,

Table 1 Overview of data files
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approximately 125.34 Gb of data were generated through
Hi-Fi sequencing via the PacBio Revio sequencer (data file
2, data file 3, data file 4, data file 5, and data file 6). A Hi-C
library was constructed via methods such as cell cross-
linking and Hind III restriction enzyme digestion and then
sequenced via the DNBSEQ-T7 sequencer in 150-bp paired-
end mode. Hi-C sequencing yielded a total of approximately
300.87 Gb of data (data file 7). Finally, RNA-seq sequencing
was performed via the Illumina X-plus sequencer, generat-
ing approximately 6 Gb of data (data file 8), which was used
to assist in annotation.

The findings suggested that the genome size of A.
biserrata is approximately 3.03 Gb, with a heterozygos-
ity rate of approximately 0.27% and a repetitive sequence
content of approximately 83.59%. It is a complex and
large genome. HiFi sequencing yielded 8.83 million high-
fidelity reads with an average length of 14.2 kb. Hifiasm
(V 0.19) [7] was used to splice the genome, and the total
length of the contig sequence was 4.55 Gb (N50 = 35.4
Mb). After nucleoside alignment and elimination of the
Hi-C signal redundancy, the total length of the genome
contig sequence was 3.89 Gb, and the contig N50 was
34.42 Mb. In accordance with OrthoDB 10 (http://cegg.
unige.ch/orthodb) and BUSCO (V 5.2.1) [8], the integrity
of the A. biserrata genome was determined to be 96.59%.
HiC-Pro [9] (v2.10.0) was adopted to filter and evaluate
the Hi-C data to obtain high-quality clean data. Through
BWA [10] (version: 0.7.17-r1188; comparison mode: aln;
other parameters are default), the double-end sequence
data were aligned with the sequence of the assembled
genome. The genome sequence was grouped, sequenced
and oriented with LACHESIS [11] software, and then
the final version of the genome was obtained after Hi-C

Label Name of data file File types (file Data repository and identifier (DOI or accession number)
extension)
Data file 1 Raw short whole genome Fasta file (fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
lllumina sequencing reads CRA024320. https://ngdc.cncb.ac.cn/gsa/browse/CRA024320/CRR1712864 [19]
Data file 2 Raw long whole genome Fasta file (.fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
Hi-Fi sequencing reads 1 CRA024335. https://ngdc.cncb.ac.cn/gsa/browse/CRA024335/CRR1713706 [20]
Data file 3 Raw long whole genome Fasta file (fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
Hi-Fi sequencing reads 2 CRA024335. https://ngdc.cncb.ac.cn/gsa/browse/CRA024335/CRR1713707 [21]
Data file 4 Raw long whole genome Fasta file (fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
Hi-Fi sequencing reads 3 CRA024335. https://ngdc.cncb.ac.cn/gsa/browse/CRA024335/CRR1713708 [22]
Data file 5 Raw long whole genome Fasta file (fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
Hi-Fi sequencing reads 4 CRA024335. https://ngdc.cncb.ac.cn/gsa/browse/CRA024335/CRR1713709 [23]
Datafile 6 Raw long whole genome Fasta file (fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
Hi-Fi sequencing reads 5 CRA024335. https://ngdc.cncb.ac.cn/gsa/browse/CRA024335/CRR1713710 [24]
Data file 7 Raw Hi-C reads Fasta file (fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
CRA024325. https://ngdc.cncb.ac.cn/gsa/browse/CRA024325/CRR1713007 [25]
Data file 8 Raw RNA-seq reads Fasta file (fastq) CNCB Big sub-Genome Sequence Archive (GSA) Accession number
CRA024296. https://ngdc.cncb.ac.cn/gsa/browse/CRA024296/CRR1711832 [26]
Data file 9 Assembled genome Fasta file (fastq) CNCB Big sub-Genome Warehouse (GWH) Accession number GWH-
FQYNO0000000.1 https://ngdc.cncb.ac.cn/gwh/Assembly/92525/show [27]
Data file 10 Genome annotation Gff3 file (gff3) Figshare, https://doi.org/10.6084/m9.figshare.28740092.v1 [28]
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error correction, auxiliary chromosome mounting and
redundancy removal. The assembly result was 3894.84
Mb, the contig N50 was 34.42 Mb, and the scaffold N50
was 325.77 Mb (data file 9). Among them, the 3811.62
Mb genome sequence was located on 11 chromosomes,
accounting for 97.86% of the genome, indicating high
integrity of the assembly. Then, repeatModeler2 [12]
(v2.0.1), RepeatMasker [13] (V4.1.2) and other software
were used for ab initio prediction of repeat sequences;
Augustus [14] (v3.1.0) and SNAP [15] (2006-07-28)
were utilized for ab initio prediction of structural genes;
GeMoMa [16] (V1.7) was used to predict homologous
species; and PASA [17] (v2.4.1) was used for transcrip-
tome-assisted gene prediction. Finally, EVM [18] (v1.1.1)
was adopted to combine the prediction results from the
above three methods, and 98.66% of the genes (a total
of 44603 genes) were annotated (data file 10), indicating
high annotation quality.

Limitations

Although we have successfully assembled a chromo-
some-level genome of A. biserrata (Duhuo), the biosyn-
thetic pathways of its active compounds (e.g., coumarins)
and the genetic mechanisms governing its medicinal
properties require further investigation. Future studies
will employ integrated multiomics approaches involving
comparative genomics, metabolomics, transcriptomics,
and in vitro enzymatic functional validation to system-
atically elucidate the complex coumarin biosynthesis net-
work and its regulation in this medicinal species.

Abbreviations

BUSCO  Benchmarking Universal Single-Copy Orthologs
CNCB China National Center for Bioinformation
PacBio Pacifc Biosciences

Hic High-throughput chromosome conformation capture
™M Traditional Chinese Medicine
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