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The Rice Annotation Project Database (RAP-DB) has been providing functional annotation for rice genes for over 20 

years. Over the past year, we have manually curated and updated information on the exon-intron structure and 

function of approximately 700 loci by thoroughly reviewing relevant literatures. To date, we have curated rice gene 

information for approximately 6,000 loci. Notably, in response to user feedback, we recently revised the gene 

annotations for over 1,000 nucleotide-binding leucine-rich repeat containing receptor genes reported in Gottin et al. 

(2021). Furthermore, to improve the efficiency of literature curation, we have integrated natural language processing 

technology into our workflow. A newly developed system utilizes AI models to identify publications containing 

rice gene-related information, greatly accelerating the curation process.

The following data and features will be available in near future. 1) Orthologous Gene Information Across Model 

Crops: we have inferred orthologous gene candidates for model crops such as wheat, maize and soybean based on 

amino acid sequence similarity and synteny. This information will be accessible via each gene page, enabling the use 

of agronomically important gene information across species. 2) User Feedback System: A feedback system will be 

launched to allow users to contribute additional literature references, functional annotation, or proposed corrections 

to gene structures. This will facilitate community-driven updates and ensure RAP-DB remains a comprehensive 

resource of rice genes. We hope that these updates will make RAP-DB a more user-friendly and reliable resource for 

rice genomics research. Please follow our X account (@rapdbjp), where we post information about rice-related 

research, updates on RAP-DB, etc.

Comparison of two major gene annotation

for the ‘Nipponbare’ reference genome

RAP-DB RGAP
Organization NARO, Japan UGA, USA

Release 2024-07-12 Release 7

Last upadate Jul 12, 2024 Feb 7, 2012

Frequency of updates twice a year no updates

# of loci 45,878 55,986

# of transcripts

- Protein-coding 50,778 66,338

- Non-coding 2,332 0

BUSCO (%, Protein)

- Complete (Single, Dup.) 99.1 (85.3, 13.8) 91.6 (70.7, 20.9)

- Fragmented 0.5 5.0

- Missing 0.4 3.4

URL https://rapdb.dna.affrc.go.jp/ https://rice.uga.edu/

Functional annotation of rice genes in RAP-DB

New features are coming soon!How we update gene annotation

Curated gene information from 

the research community

Curated gene annotation from research 

groups can also be a very important source 

for the updates. 

We have been conducting manual curation by 

referring to several papers so far.

The curated gene annotation data 

is greatly welcome!!
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TASUKE+ with over 1,300 rice accessions

We have obtained and analyzed whole genome resequence data of over 1,300 rice accessions from 

various research groups, making genome-wide polymorphism data accessible on TASUKE+. 

Additionally, we plan to release other TASUKE+ systems, which allows users to view polymorphism data 

for NARO rice collection and major cultivars commonly used in Japan.

C. quinoa (High-protein superfood)

V. marina (Salt-tolerant wild azuki bean)

G. max (Soybean)

A. thaliana

Z. mays (Maize)

T. aestivum (Wheat)

H. vulgare (Barley)

O. sativa (Rice)

Ortholog information

Information on agriculturally useful rice genes can be 

utilized for the molecular breeding of other crops and 

plants. We will release ortholog information for the 

following plant species.

Community feedback system for curation

We have implemented a feedback system for users to 

provide information about literature, functions, and 

structures of specific genes. If you have any literature or 

information on gene symbols that are not described in 

RAP-DB, please give us feedback!!
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5990 transcripts

(5743 loci)

Curator

S-domain subfamily 

of receptor-like kinase 

(SDRLKs)

Leucine-rich repeat-

containing receptors (LRRs)

To improve the efficiency of curation, we 

have developed a system that uses ‘AI’ to 

evaluate papers in PubMed and identify 

those that describe functional information 

on rice genes, which can be ‘Useful’ for 

curation.  

Natural Language 

Processing library 

developed by 

Google and Meta.

Manual Curation through Literature Review by experts

Based on the information reported in the literature, we have updated gene structures, gene functions, etc.

Expression profile under 

more than 700 experimental 

conditions

Known functional alleles for 

approximately 600 loci 

extracted from the literature.

Genome-wide polymorphisms (SNPs and 

InDels) can be browsed on TASUKE+.

A 23-bp insertion mutation 

causing a frameshift, which 

has been reported to be 

present in glutinous rice 

varieties.

Genes can be searched by ID, symbol, etc., 

and results can be downloaded.
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Waxy locus

AI model performance evaluation 

with newly published 216 papers
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