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Dear Editor,
Horticulture is a classical discipline that focuses on a wide

array of plants, including fruits, vegetables, ornamentals, bever-
ages, spices, and medicinal herbs. Unlike field crops, horticultural
plants require controlled conditions and specific equipment for
their growth [1] and consequently they share several biological
characteristics, such as asexual reproduction and grafting [2], a
long juvenile phase [3], various postharvest treatments of prod-
ucts [4], and unique secondary metabolism [5]. Over the years,
significant amounts of omics data [6] and tools have accumulated
for various horticultural plants [7, 8]. However, despite the con-
struction of genomic databases for some individual plants [9] and
the global recognition of horticulture as a classical discipline, a
comprehensive horticultural plant-centric database is still lack-
ing.

To fulfill the needs of comparative analyses in dry laboratories
and experimental studies in wet laboratories, we have developed
a user-friendly omics database for horticultural plants, utilizing
Java 11, Python 3.8, HTML5, R 3.6, and JavaServer Pages scripts.
This database, named HortDB V1.0 (https://bioinformatics.
hainanu.edu.cn/hortdb/), serves as a dependable repository
of genomic data for horticultural plants, alongside providing
bioinformatic tools for researchers and breeders. HortDB is hosted
on our dedicated server and operates with Apache Tomcat 8.5.47
as its web server. All pre-processed data are stored within the
MySQL 5.7.30 database, accessible through the HortDB front-end
web application. Genomic and transcriptomic data have been
meticulously cataloged within HortDB. Importantly, all data and
tools are freely accessible without requiring registration.

HortDB V1.0 is committed to providing users with a compre-
hensive array of genomic data and tools for 174 horticultural
plants (Table 1), and stores more genomic data than any other
horticultural database [10]. The homepage of HortDB features
a menu containing a range of tools, news updates, and helpful
information (Fig. 1). Quick links to five categories of horticultural
plants are conveniently provided on the homepage, facilitating
easy navigation. Database news is prominently displayed on the
HortDB homepage. To monitor user traffic and optimize web-
site performance, we employ RevolverMaps to track visits to the
database.

Table 1. Datasets included in HortDB.

Item Quantity

Families/genera/species 99/126/174
Beverages and spices 8
Vegetables 52
Fruits 62
Ornamentals 20
Medicinals 32
Number of genomes 203
Genome size 72.78 Gb
Number of GFF files 201
Size of GFF files 2.07 Gb
Number of CDS files 203
Size of CDS files 3.46 Gb
Number of protein files 203
Size of protein files 2.27 Gb
Genes/proteins 9 450 975/10 015 360
PFAM families/TF families 19 629/63
GO/KEGG/NR/PFAM/Swiss-Prot 3 497 703/3 373 751/7 581 636/

6 161 837/4 692 385
Horticulture related genes 17 777
Pathways 108
Species with JBrowse 170
Species with Blast+ 174
Expression data sets 134
References 373

Currently, HortDB encompasses 174 horticultural plant species,
comprising cultivated crops as well as their wild relatives. Each
species features an introduction section containing background
information, taxonomy, common names, and associated publi-
cations. For certain species, multiple genomic assemblies are
available within HortDB; for instance, there are four genomic
assemblies for apple and five for chrysanthemum. We aim for
these extensive datasets, information resources, and tools to facil-
itate rapid understanding of each species and its associated data
among researchers.

HortDB offers a comprehensive suite of built-in tools tailored
for comparative genomic research purposes (Fig. 1). The Blast+
and Batch Query toolkit allows rapid comparison, visualization,
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functions for online visualization, including Venn diagrams, heat
maps, Manhattan plots, violin plots, beeswarm plots, box plots,
volcano plots, ternary plots, and bubble plots. Furthermore,
the Sequence Fetch tool empowers users to extract sequences
from specified genomic positions. Extensive mining efforts have
been conducted across 41 horticulturally significant plants,
identifying 17 777 related genes associated with categories such
as ‘Anthocyanin Genes’, ‘Ascorbic Acid Genes’, ‘Glucosinolate
Genes’, ‘Grafting Genes’, and ‘Leaf Adaxial-abaxial Patterning
Genes’. In addition to these functionalities, HortDB offers online
primer design and SSR mining capabilities. Our goal is to provide
analytical tools within HortDB that facilitate researchers in
effectively harnessing genomic data related to horticultural crops.

HortDB aspires to stand as a premier platform for horticulture
research. All data within HortDB are openly accessible to the pub-
lic, encompassing news updates, conference details, researcher
profiles, and external links to related databases. Additionally, 373
genome publications have been meticulously collected and made
available. The homepage of HortDB hosts an annual bluebook
detailing advancements in genome sequencing of horticultural
plants. To aid users, frequently asked questions (FAQs) and a com-
prehensive user guide are provided for reference and assistance.

In summary, HortDB serves as a comprehensive platform hous-
ing a wealth of available omics data for horticultural plants,
complemented by a suite of built-in bioinformatics tools. Mov-
ing forward, HortDB is committed to continuously updating its
data and tools to address the growing demand for comparative
genomics in the era of big data. With the aim of becoming a
central hub for data collection and online analyses in horticulture
research, we envision HortDB expanding its repository and toolkit
significantly in the coming years. HortDB actively encourages data
sharing among users and warmly welcomes valuable suggestions
for enhancements from researchers worldwide. By collaborating
to collectively maintain and improve HortDB, we aim to foster a
vibrant and dynamic research community dedicated to advancing
horticulture research.

Acknowledgements
This work was supported by the National Natural Science
Foundation of China (32172614), the Hainan Province Science
and Technology Special Fund (ZDYF2023XDNY050), Hainan
Provincial Natural Science Foundation of China (324RC452), and
the Project of National Key Laboratory for Tropical Crop Breeding

(NKLTCB202337). We thank the editor and reviewers for their
insightful comments and suggestions.

Author contributions
F.C. designed and supervised this study. Z.L., C.W., and S.W.
performed the data collection and database construction. W.W.
helped collect data and information for the database. Z.L. took
part in the database construction and participated in polishing
the manuscript. F.C. and Z.L. wrote the manuscript. All authors
approved the final manuscript.

Conflict of interest
No conflict of interest declared.

References
1. Yan J, Liu J, Yang S. et al. Light quality regulates plant

biomass and fruit quality through a photoreceptor-dependent
HY5-LHC/CYCB module in tomato. Hortic Res. 2023;10:
uhad219.

2. Loupit G, Valls Fonayet J, Prigent S. et al. Identifying early
metabolite markers of successful graft union formation in
grapevine. Hortic Res. 2022;9:uhab070

3. Wu YM, Ma YJ, Wang M. et al. Mobility of FLOWERING LOCUS
T protein as a systemic signal in trifoliate orange and its
low accumulation in grafted juvenile scions. Hortic Res. 2022;
9:uhac056.

4. Liu T, Kawochar MA, Begum S. et al. Potato tonoplast sugar trans-
porter 1 controls tuber sugar accumulation during postharvest
cold storage. Hortic Res. 2023;10:uhad035.

5. Amato A, Cardone MF, Ocarez N. et al. VviAGL11 self-regulates
and targets hormone- and secondary metabolism-related genes
during seed development. Hortic Res. 2022;9:uhac133.

6. Zhou Y, Zhang J, Xiong X. et al. De novo assembly of plant
complete genomes. Trop Plants. 2022;1:7.

7. Zhang L. Advance of horticultural plant genomes. Hortic Plant J.
2019;5:229–30

8. Chen F. Plant genomes: toward goals of decoding both complex
and complete sequences. Ornament Plant Res. 2022;2:24

9. Chen F, Song Y, Li X. et al. Genome sequences of horticultural
plants: past, present, and future. Hortic Res. 2019;6:112

10. Chen F, Dong W, Zhang J. et al. The sequenced angiosperm
genomes and genome databases. Front Plant Sci. 2018;9:418.

D
ow

nloaded from
 https://academ

ic.oup.com
/hr/article/11/10/uhae224/7731608 by guest on 12 February 2026


	 HortDB V1.0: a genomic database of horticultural plants
	Acknowledgements
	Author contributions
	Conflict of interest


