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Abstract

Today, the genome sequence of most organisms has been
identified, and this information is useful in understanding
the function and characteristics of organisms. In the
meantime, there is unprocessed information that can be
used to study unknown proteins and genes with the
advancement of technology and the use of bioinformatics
tools. In this research, the sequence of a gene with
unknown function from Arabidopsis thaliana with
accession number of X91953.1 in NCBI database was
used to investigate and study its structure and possible
function. This gene is related to chromosome number one
in Arabidopsis thaliana and with 676 base pairs, it
produces a protein with 150 amino acids and a molecular
weight of approximately 15 kD. By using bioinformatics
servers, the characteristics of both gene and protein
sequences were investigated and it was found that it has 18
types of regulatory motifs, the functions of some of which
are known, which can be related to the response to light
and the activity of Cis elements for expression in the
meristem. The analyzes showed that this protein has 38
motifs, three of them are conserved with high frequency.
This protein has a signal peptide at its Nt and is leaked into
the extracellular space. Therefore, its presence in the
intercellular space is more likely than the nucleus and
intracellular organelles. There is also a regulation site of a
microRNA on its transcript and this microRNA is active in
response to salinity and also in the embryo. This unknown
protein has about 90% homology with another protein in
Arabidopsis with accession number of UPF0540
(At1g62000), which can be used for further studies to
identify the role of the desired protein. This protein is
expressed in 10 different tissues, mainly in embryo and
seed endosperm. Based on all the analyzes carried out, two
functions of seed coat differentiation and the biosynthesis
of secreted substances due to light can be predicted for this
protein. In the continuation of this work, laboratory
methods are recommended for testing the functions
attributed to this gene.
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Table 1. Web resources for prediction of protein function by sequence

Website Description URL
GoFigure GO annotation by homology search http://udgenome.ags.udel.edu/
frm go.html
FASTA Sequence homology search http://www.ebi.ac.uk/fasta33/
BLAST suite Sequence homology search http:/mww.ncbi.nih.gov/BLAST/
Pfam Protein family alignment database http://mww.sanger.ac.uk/Software/
Pfam/
PROSITE Functional motif database http://us.expasy.org/prosite/
Blocks Database of conserved regions of proteins http://blocks.fhcrc.org/
SMART Domain-based annotation resource http://smart.embl-heidelberg.de/
PRINTS Protein fingerprint database http://bioinf.man.ac.uk/dbbrowser/PRINTS/
ProtFun GO functional category prediction http://www.cbs.dtu.dk/services/
ProtFun/
PFP GO function prediction server http://dragon.bio.purdue.edu/pfp
Gotcha GO function prediction software http://mww.compbio.dundee.ac.uk
/Software/Gotcha/gotcha.html
KEGG Genes Genome sequence collection http:/Amww.genome.jp/kegg/genes.html

COG Clusters of orthologous groups of proteins

http:/Amww.ncbi.nlm.nih.gov/COG/
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Table 2. Name and URL address of the databases exploited in this research

Database URL
Expasy http://web.expasy.org/compute_pi/
GSDS http://gsds.cbi.pku.edu.cn/
MEME http://meme-suite.org/
SMART http://smart.embl-heidelberg.de/
PlantCare http://bioinformatics.psh.ugent.be/webtools/plantcare/html/
UniProt https://www.uniprot.org/
MOTIF Search https://www.genome.jp/tools/motif/
CELLO http://cello.life.nctu.edu.tw/
AntiBP Server https://webs.iiitd.edu.in/raghava/antibp/submit.html
STRING https://string-db.org
AodPred http://www.mirbase.org
Mirbase http://www.mirbase.org
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Figure 1. The Phylogenetic Relationship of X91953.1 Protein with Other Proteins. Using the results of NCBI

site and sequences with the most homology, the alignment of the first 10 samples was used to plot the
phylogenetic tree using the MEGA..6 software based on the neighbor joining method (N.J) and bootstrap test.
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Figure 2. Prediction of 3D structure of the protein: The three-dimensional structure of this protein
was obtained using the EXISSY SWISS-MODEL tool.
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Figure 3. The motifs in the protein sequence. A: Identification of motifs by the MOTIF SEARCH site, where these motifs
have specific functions for the protein. B: Protein-protected motifs were reported by the site MEME 3 Protected Motif for
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Figure 4. The prediction of the protein expression by GENEVESTIGATO.
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Table 3. The names of the regulatory elements and their functions

Site Name Sequence Function
ABRE S\égﬁge cis-acting element involved in the abscisic acid responsiveness
AE-box AGAAACTT part of a module for light response
ARE AAACCA cis-acting regulatory element essential for the anaerobic induction
Box 4 ATTAAT part of a conserved DNA module involved in light responsiveness
CAAT-box CCAAT common cis-acting element in promoter and enhancer regions
CAT-box GCCACT cis-acting regulatory element related to meristem expression
CTAG-motif ~ ACTAGCAGAA
ERE ATTTCATA
ATTTTAAA
G-Box CACGTG cis-acting regulatory element involved in light responsiveness
GATA-motif ~ AAGGATAAGG  part of a light responsive element
MBS CAACTG MYB binding site involved in drought-inducibility
MYC CATGTG
Myb CAACTG
STRE AGGGG
TATA-box TATA core promoter element around -30 of transcription start
ATTATA
TGA-element  AACGAC auxin-responsive element
Unnamed 4 CTCC
W box TTGACC
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