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Abstract 

Objectives: Pearl millet (Pennisetum glaucum) is a staple cereal crop for semi-arid regions. Its whole genome 
sequence and deduced putative gene sequences are available. However, the functions of many pearl millet genes are 
unknown. Situations are similar for other crop species such as garden asparagus (Asparagus officinalis), chickpea (Cicer 
arietinum) and Tartary buckwheat (Fagopyrum tataricum). The objective of the data presented here was to improve 
functional annotations of genes of pearl millet, garden asparagus, chickpea and Tartary buckwheat with gene annota-
tions of model plants, to systematically provide such annotations as well as their sequences on a website, and thereby 
to promote genomics for those crops.

Data description: Sequences of genomes and transcripts of pearl millet, garden asparagus, chickpea and Tartary 
buckwheat were downloaded from a public database. These transcripts were associated with functional annota-
tions of their Arabidopsis thaliana and rice (Oryza sativa) counterparts identified by BLASTX. Conserved domains in 
protein sequences of those species were identified by the HMMER scan with the Pfam database. The resulting data 
was deposited in the figshare repository and can be browsed on the Terse Genomics Interface for Developing Botany 
(TGIF-DB) website (http:// webpa rk2116. sakura. ne. jp/ rlgpr/).
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Objective
Pearl millet (Pennisetum glaucum) is a staple cereal crop 
for semi-arid regions. Its whole genome was sequenced 
and putative gene sequences were deduced [1]. Func-
tions of some of the pearl millet genes have also been 
either examined by experiments or predicted on the basis 
of their homologies to specific, targeted gene sets with 
known functions ([2, 3]; for example). However, func-
tional annotations of the pearl millet genes are neither 
sufficient nor systematic. Situations are similar in many 
other plant species such as garden asparagus (Aspara-
gus officinalis), chickpea (Cicer arietinum) and Tartary 
buckwheat (Fagopyrum tataricum) [4–6 respectively, 
for analyses of their genomes]. Arabidopsis thaliana and 

rice (Oryza sativa) are dicot and monocot model spe-
cies, respectively, and have better functional annotations 
for each gene ([7, 8]; for example). The objective of the 
data presented here was to improve the functional anno-
tations of genes of pearl millet by systematic homology 
searches with databases for Arabidopsis genes, rice genes 
and protein conserved domains, to develop a platform 
for browsing the resulting data, and thereby to promote 
pearl millet genomics.

Data description
The whole genome sequences and transcript (or protein 
coding) sequences that were deduced from the genome 
sequences of pearl millet, garden asparagus, chickpea 
and Tartary buckwheat as well as genome annotation 
files in the general feature format (GFF) were down-
loaded from the International Pearl Millet Genome 
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Table 1 Overview of data files/data sets

Label Name of data file/data set File types (file extension) Data repository and identifier (DOI or accession number)

Data set 1 Ao_gene_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 2 Ao_promoter_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 3 Ao_protein_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 4 Ao_proteins_At_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 5 Ao_proteins_ELM.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 6 Ao_proteins_Os_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 7 Ao_proteins_Pfam.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 8 Ao_transcript_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 9 Ao_transcripts_hairpin_miRNA_blastn.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 10 Ca_gene_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 11 Ca_promoter_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 12 Ca_protein_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 13 Ca_proteins_At_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 14 Ca_proteins_ELM.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 15 Ca_proteins_Os_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 16 Ca_proteins_Pfam.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 17 Ca_transcript_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 18 Ft_gene_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 19 Ft_promoter_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 20 Ft_protein_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 21 Ft_proteins_At_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 22 Ft_cds_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 23 Ft_proteins_Os_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 24 Ft_proteins_Pfam.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 25 Ft_transcript_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 26 Pg_gene_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 27 Pg_promoter_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 28 Pg_protein_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 29 Pg_proteins_At_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 30 Pg_proteins_ELM.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 31 Pg_proteins_Os_proteins_blastp.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 32 Pg_proteins_Pfam.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 33 Pg_transcript_seqs.fa Fasta (.fa) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data set 34 Pg_transcripts_hairpin_miRNA_blastn.txt Text (.txt) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Data file 1 Figure_TGIF-DB_snapshots.tif Figure (.tif ) file Figshare (https:// doi. org/ 10. 6084/ m9. figsh are. 13565 168. v2) [16]

Sequencing Consortium (IPMGSC) website [9], the 
Asparagus Genome Project website [10], the National 
Center for Biotechnology Information (NCBI) Chickpea 
Genome website (with Genome ID 2992) [11] and the 
MBKBASE Tartary Buckwheat Genome Project website 
[12], respectively. The sequences and functional annota-
tions of Arabidopsis proteins (TAIR10 versions) were 
downloaded from The Arabidopsis Information Resource 
(TAIR) website [7], and those of rice (RGAP 7 versions) 
were downloaded from the Rice Genome Annotation 
Project (RGAP) website [8]. BLASTX on the BLAST + 
suite [13] was performed with the transcript sequences of 

those crop species as queries and with either the Arabi-
dopsis protein sequences or rice protein sequences as 
the database. The threshold E-value was set as 1e − 20, 
which is more stringent than the default value (10.0), for 
this analysis. The transcripts (or genes) of the crop spe-
cies were then associated with the functional annotations 
of the corresponding Arabidopsis and rice proteins iden-
tified by the BLASTX search. Protein sequences of pearl 
millet, garden asparagus, chickpea and Tartary buck-
wheat were deduced from their transcript sequences, 
and the Pfam database [14] was searched by the 
hmmscan program for HMMER (version 3.3) [15] to 
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identify conserved domains in those proteins. The thresh-
old E-value was set as 1e −  5, which is more stringent 
than the default value (10), for this analysis. A genomic 
locus sequence, which consists of exons and introns, and 
a promoter sequence, which is a 3-kb upstream sequence 
from the start codon, for each gene were extracted on 
the basis of the whole genome sequences and the GFF 
files. The resulting data for the gene sequences and their 
functional annotations for pearl millet, garden aspara-
gus, chickpea and Tartary buckwheat were deposited in 
the figshare repository (Data sets 1–34 in Table 1) [16]. A 
website, Terse Genomics Interface for Developing Botany 
(TGIF-DB), was developed to browse these data [17] (see 
Data file 1 in Table 1 for a TGIF-DB interface). The pro-
grams in the BLAST+ suite [13] and the genome browser 
JBrowse [18] were included as a part of TGIF-DB.

Limitations

• Some proteins of the species used do not appear to 
have conserved domains and/or any close homolog 
in either Arabidopsis or rice.

• Some pearl millet genes have been characterized by 
targeted analyses ([2,3]; for example) but information 
about such analyses has not been included in the data 
set presented.

Abbreviation
GFF: General feature format.
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