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Abstract

MYB transcription factors play an important role in the biosynthesis of fatty acids in plants. Olive (Olea europaea

L.) is one of the woody plants that has been used the longest for the production of oil. However, their functions

in fatty acid metabolism of Olive fruit is not well defined. This study identified 212 OLR2R3 MYB genes from the olive
genome, which were unevenly distributed across 23 chromosomes. A phylogenetic analysis revealed that they are
clustered into six subgroups, and the OLR2R3 MYB gene members in different subgroups have similar gene structures
and conserved motifs. A collinearity analysis revealed 17 pairs of segmentally duplicated OLR2R3 MYB genes. The
levels of expression of each OLR2R3 MYB gene in the fruit, flower, and bud tissues from various varieties of olive were

into the function of these genes in olive plants.

analyzed. This revealed that 50 genes may be involved in the development of olive fruit. A co-expression network
analysis showed that OLMYB185 is co-expressed with the genes for the biosynthesis of fatty acids. The overexpres-
sion of OLMYB185 in Arabidopsis seeds significantly increased the seed size compared to the wild type. These results
further elucidate the role of OLR2R3 MYB in the biosynthesis of fatty acids in olive fruit and provide new insights
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Introduction

MYB is the largest family of transcription factors (TFs) in
plants. The MYB proteins contain two domains, includ-
ing a DNA-binding domain (MYB domain) and a domain
responsible for the regulation of protein activity [1]. The
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MYB domain typically consists of up to four imperfect
amino acid sequence repeats (R) with each approxi-
mately 52 amino acids long that forms three a-helices [2].
Based on the number of repeats (R) in the MYB domain,
the MYB family can be divided into different classes,
including 1R-MYB, R2R3-MYB, 3R-MYB, and 4R-MYB.
The first functional MYB gene discovered in plants was
ZmMYBC1, which is involved in the regulation of antho-
cyanin biosynthesis in Zea mays [3]. With the extensive
reporting of plant genome information, R2R3-MYB TFs
in various plants have been found to be involved in the
responses to various physiological environments and reg-
ulating their own development [4, 5].

Triacylglycerol (TAG) is the primary storage form of
lipids in plants and directly affects the oil content of fruits.
TAG is synthesized from fatty acids that are produced in
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the plastid and then transported to the endoplasmic retic-
ulum (ER) for completion [6, 7]. In many plants, MYB
TFs mediate the biosynthetic pathway for fatty acids.
Study of the metabolism in Arabidopsis revealed that
MYBS increases the accumulation of fatty acids in seeds
by upregulating the expression of the negative fatty acid
regulator TT8 [8]. Arabidopsis MYB30 is involved in the
regulation of long-chain fatty acid synthesis [9]. Moreover,
some MYBs can indirectly affect the content of impor-
tant TAG components, such as fatty acids. AtMYBI107
promotes the transcription of fatty acyl-CoA reductase
(FAR), which facilitates the degradation of fatty acids by
this enzyme, while AtMYB92 promotes the biosynthesis
of fatty acids [10]. CzMYBI, a conserved MYB transcrip-
tion factor in green algae, plays an important role in the
lipid metabolic pathway that regulates TAG accumulation
[8]. The MYB gene family in walnut genome was identi-
fied and the candidate genes of JrMYBI116, JrMYB118,
JrMYB119 and JrMYBI121 involved in fatty acid biosyn-
thesis were screened [35]. In addition to providing energy
for the growth and development of plants, fatty acids also
participate in the process of the maturation of seeds. For
example, Arabidopsis WRI1 recruits BLI to the AW boxes
of the promoters of genes related to fatty acid biosynthesis
to regulate the biosynthesis of fatty acids, and the knock-
out of BLI results in significantly smaller Arabidopsis
seeds compared to the wild type [11].

Olive (Olea europaea L.) is a member of the Oleaceae
family and an important economic crop for its fruit.
The extra virgin olive oil extracted from olive contains
approximately 98%-99% fatty acids, particularly mono-
unsaturated fatty acids [12, 13]. Despite the large area
of olive cultivated around the world, many varieties are
grown, and the yield of oil from the olives varies substan-
tially in different regions. Research on the involvement
of MYB TFs in the biosynthesis and metabolism of fatty
acids in olive is still limited and merits further study. In
this study, we first identified the R2R3 MYB TF family
members of olive and analyzed their chromosomal dis-
tribution, homology, and evolutionary relationships. We
also analyzed the profiles of gene expression in the fruits
of different varieties of olives, constructed a co-expres-
sion network between the R2R3 MYB TFs and the genes
for the biosynthesis of fatty acids, screened for related
R2R3 MYB TFs, and confirmed their function in Arabi-
dopsis. These results provide insights into the biosynthe-
sis and metabolism of fatty acids in olive.

Methods

Identification of the members and physicochemical
properties of MYB Genes

The genomes and gene annotation files of olive, wild
olive, sesame (Sesamum indica L.), and soybean (Glycine
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max L.) were downloaded from the NCBI database, while
the relevant data for Arabidopsis were downloaded from
TAIR [14]. Arabidopsis MYB genes were used as refer-
ence genes to preliminarily screen the olive genome
using an HMM search to identify possible MYB TFs. The
presence of conserved MYB domains was further veri-
fied using the Batch CDD-search database (https://www.
ncbinlm.nih.gov/Structure/cdd/wrpsb.cgi) [15]. Expasy
(https://www.expasy.org/) [16] was used to calculate and
statistically analyze the biochemical indicators of the
candidate olive MYB TF proteins, including their isoelec-
tric point, molecular weight, hydrophilicity average coef-
ficient, and protein instability coefficient.

Phylogenetic Analysis of the R2R3-MYB Gene Family
Members

Based on the screened olive MYB genes and Arabidop-
sis MYB genes, a multiple sequence alignment was per-
formed using Clustal X. The screened conserved region
was used to construct a phylogenetic tree using MEGA
6.0 with the Neighbor-Joining (NJ) method, and the
bootstrap reliability analysis was set to 1,000 iterations.

Gene structure, conserved motif, and domain analysis

of the R2R3-MYB gene family members

Gene structure information is extracted from genome
annotation files and visualized in TBtools [17]. The con-
served motif and domain were analyzed using the MEME
online tool and InterPro (https://www.ebi.ac.uk/inter
pro/) [18], and the number of Motifs was set to 10, Visu-
alization through the gene structure module in TBtools.

Collinearity analysis

McscanX tool of TBtools is used for collinearity analysis,
statistic of Collinearity gene pair and tandem gene pair,
and the results were visualized using TBtools. To deter-
mine the evolutionary pressure of gene pairs in OLR2R3
MYB gene family, KaKs_Calculator was used to calculate
the ratio of nonsynonymous substitution to synonymous
substitution of gene pairs (Ka/Ks).

Analysis of the Expression of the R2R3-MYB Gene Family
Members

The transcriptome data for different tissues of olive were
downloaded from the NCBI SRA database (https://
www.ncbi.nlm.nih.gov/sra) [19]. The t raw data is fil-
tered through Trimmomatic(trimmomatic-0.39).
hisat2(version=2.2.0) was used to index the olive
genome, and transcriptome data were compared on the
index to obtain expression matrix. DEGseq was used to
screen differential genes. The differential expression of
OLMYB genes in the transcriptome data was screened
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using NovaSeq (Illumina) RNA-seq. Log2 (RPKM +1)>5
in any sample transcriptome were screened as differential
genes.

WGCNA Screening of the Genes

All the differentially expressed genes (DEGs) were stand-
ardized using log2 transformation. Based on these val-
ues, a gene co-expression network was constructed using
a Weighted Gene Co-Expression Network Analysis
(WGCNA) [20]. The adjacency matrix was calculated using
the soft threshold, with the soft threshold power selection
criterion based on scale-free topology (fit index=0.9). The
adjacency matrix was further transformed into a Topologi-
cal Overlap Matrix (TOM) to reduce the interference from
noise. The gene modules were determined using a fast
greedy modular optimization algorithm.

Vector Construction and Transformation of Arabidopsis
The OLMYB185 sequence was cloned into the pCAM-
BIA1300 plasmid and driven by the CaMV 35S promoter.
The constructed vector was transformed into Agrobac-
terium tumefaciens GV3101 and used to transform the
wild-type (WT) Arabidopsis Col-0 using the floral dip
method.

Measurement of the Size of the Arabidopsis Seeds

and Other Indicators

The seed size was determined by measuring the length
and width of 50 seeds from the WT Col-0 Arabi-
dopsis using Image] (NIH, Bethesda, MD, USA). The
volume was estimated using the ellipsoid formula (vol-
ume =4/3 X1 x length x width x depth).

Statistical Analysis

The statistical significance of various comparisons was
analyzed using a one-way analysis of variance (ANOVA)
or multiple paired ¢-tests with Origin 7.5 (OriginLab,
Northampton, MA, USA).

Results

In this study, we identified 212 OLR2R3 MYB genes
from the olive genome and named them OLMYBI-
OLMYB212 based on their chromosomal locations (Sup-
plementary Table 1). A protein analysis revealed that all
the OLR2R3 MYBs contain two highly conserved MYB
binding domains. The lengths of the OLR2R3 MYB pro-
teins in each gene family vary widely and range from 157
(OLMYB162) to 941 (OLMYBI179) amino acids. Their
molecular weights range from 60,198.18 (OLMYB27) to
18,001.37 (OLMYB162) and their isoelectric points from
10.27 (OLMYB201) to 4.78 (OLMYB57). Among them, 96
are hydrophobic proteins (PI>7). All the OLR2R3-MYBs
are localized to the nucleus (Fig. 1).
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To analyze the developmental relationships and func-
tions of the OLR2R3 MYB gene family members in olive,
we constructed a phylogenetic tree using the amino acid
sequences of the OLR2R3 MYB gene family members
from olive and Arabidopsis. The 212 OLR2R3 MYB genes
from olive can be divided into six subgroups (O1-06)
(Fig. 2). Combined with the 23 subfamilies in Arabidop-
sis, O1 includes subfamilies S2, S14, S9, S13, and S11;
O2 corresponds to subfamilies S12, S21, and S22; O3
includes subfamilies S3, S18, and S24; O4 corresponds
to subfamilies S16, S19, and S23; O5 corresponds to
subfamilies S4, S6, S7, and S10; and O6 corresponds to
subfamilies S20 and S24. No members of the Arabidop-
sis-specific subfamily S9 were identified. O2 was the larg-
est subgroup with 37 family members (Fig. 2). Previous
studies have shown that the OLR2R3 MYB genes within
the same subgroup have similar functions. There is a
potential correlation between the subfamily classification
and functional similarity of the OLR2R3 MYB genes.

We also mapped the chromosomal locations of the 212
OLR2R3 MYB genes and found that only 110 of them
are located on the chromosomes (Fig. 2). The remaining
members could not be successfully mapped owing to the
incomplete annotation of the genome. The 110 OLR2R3
MYB genes are unevenly distributed across 23 chromo-
somes. Chromosome 1 contains 10 members; chromo-
some 22 contains only one member, and chromosome 23
lacks OLR2R3 MYB genes.

The analysis of the 212 OLR2R3 MYB members
included examining conserved motifs, domains, and gene
structures. The conserved motif analysis showed that all
the OLR2R3 MYB genes contain introns, with complex
exon and intron distributions. This indicates that the
diversity of OLR2R3 MYB is related to their mechanisms
of formation and evolutionary processes (Fig. 3). Most
members within the same subgroup share one or more
identical motifs, and closely related members exhibit
common motif compositions. This suggests that mem-
bers of the same subgroup have similar functions. All the
family members contain two highly conserved motifs:
motif 1 and motif 2. Different groups have distinct con-
served motifs, with motif8 only identified in group 2.

We analyzed the collinearity of the OLR2R3 MYB
gene family and found that there are 7 pairs of tandem
duplicated genes, such as OLMYB63-OLMYB64 and
OLMYB90-OLMYB91, and 17 pairs of segmentally
duplicated genes (Fig. 4). These results indicate that the
OLR2R3 MYB genes underwent chromosomal segmen-
tal duplications and tandem duplications, and segmen-
tal duplications occurred at greater distances on the
chromosomes. To evaluate the evolutionary relation-
ships of gene families, the selection pressure of OLR2R3
MYB gene pairs was examined by the non-synonymous
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Fig. 1 Phylogenetic tree of olive and Arabidopsis R2R3 MYBs. Constructed using the Neighbor-Joining (NJ) method based on the protein

sequences, with 1,000 bootstrap replicates

and synonymous substitution ratio (Ka/Ks). The results
showed that the Ka/Ks ratio of OLR2R3 MYB duplicate
gene pairs was less than 1, indicating that OLR2R3 MYB
gene had undergone purifying selection.

We analyzed the promoter binding elements in the
upstream 2000 bp promoter regions of the 212 OLR2R3

MYB genes (Fig. 5). A total of 11 types of abiotic and
biotic stress response elements, 11 types of plant hor-
mone response elements, and 18 types of plant growth
and development-related promoter cis-elements were
found. Among them, the largest number of elements
were related to abiotic and biotic stress response, and 744
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Fig. 2 Distribution of 110 OLMYB genes on 23 olive chromosomes. The left scale represents chromosome length. Scale:Mb

MYC response elements were the most abundant. Other
elements are associated with low temperature, drought,
and wounding. Of the response elements that are associ-
ated with plant growth and development, Box 4 (675) and
G box (402) are associated with the light response; the
CAT Box (77) is associated with the expression of mer-
istems expression, and the RY-element (14) is associated
with seed regulation. These were identified in 13 OLMYB
genes. For the plant hormone response elements, eth-
ylene-responsive element (ERE) (346) was the most
abundant, while as-1 (21), which is associated with the
response of seeds to gibberellin (GA), was the least com-
mon. Other response elements associated with gibberel-
lin, salicylic acid, and auxin were also found. In summary,
the OLMYB gene family is involved in regulation of the

response of olive to various abiotic and biotic stresses, as
well as its growth and development.

To further explore the evolutionary relationships of the
OLR2R3 MYB genes, we examined the homologous evo-
lutionary relationships among olive, wild olive, sesame,
soybean, and Arabidopsis. The results showed that the
olive OLR2R3 MYB genes are homologous with the genes
from the other four plants, with 162 homologous gene
pairs with soybean, 119 with sesame, 101 with wild olive,
and 44 with Arabidopsis (Fig. 6). The results indicate
that olive is more closely related to soybean, while wild
olive (Olea europaea var europaea) has fewer homolo-
gous gene pairs compared to soybean and sesame. Inter-
estingly, the homologous genes of these species with
olive vary, which indicates that the MYB genes are not
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Fig.3 Conserved motifs and gene structure of 212 OLMYB genes. A Conserved motifs in the OLR2R3 MYB protein sequences. Different colored
boxes with numbers represent different conserved motifs. B Exon/intron/UTR regions of the OLR2R3 MYB genes. Exons are shown as pink boxes;
introns as black lines, and UTRs as green boxes. UTR, untranslated region
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Fig. 4 Intraspecies homology of the OLR2R3 MYBs. Red lines, duplicated gene pairs of OLR2R3 MYB. Gray lines, whole genome duplicated gene

pairs

conserved during evolution. This may be related to the
functional divergence of these genes.

To understand the role of the OLR2R3 MYB genes in
the growth and development of olive, we obtained tran-
scriptome data on the differentiation of flower buds and
fruit from three different cultivars of olive from the NCBI
database. Based on the log2 (RPKM + 1) transformed val-
ues, we constructed heatmaps of the levels of expression

of the OLR2R3 MYB genes in the three different olive.
Orange represents high levels of expression, while blue
represents low levels of expression. The results show that
different OLR2R3 MYB members have varying levels of
expression; OLMYBI85 and OLMYBI49 were highly
expressed in the three olive cultivars but not in the flower
buds (Fig. 7A). A PPI interaction analysis revealed the
protein functional relationships of the homologous genes
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<« Fig.5 Cis-elements in the OLMYB promoters. A Different colors,
different numbers of cis-elements. B Statistical chart of the different
types of cis-elements in OLR2R3 MYB: orange, hormone response;
green, biotic or abiotic stress response; purple, plant growth
and development response

AT,

of OLMYBI8S in Arabidopsis and demonstrated that it is
related to the fatty acid biosynthetic pathway, including
CER2 (ECERIFERUM 2), FAR3 (fatty acyl-CoA reductase
3), and KCRI (3-oxoacyl-CoA reductase 1) (Fig. 7B).

T

WGCNA

We performed a WGCNA analysis on the transcriptome
data and identified 18 modules, with the brown module
positively correlated (0.98) with the content of olive oil.
OLMYBI85 was also included in the brown module. Cal-
culation of the correlation between OLMYB185 and the
other genes related to fatty acids in the module (R*>0.85,
P<0.05) revealed that the patterns of expression of
OLMYBI8S in the fruit positively correlated with FARI
and ACAT?2 (acetyl-CoA acetyltransferase 2) in the fatty
acid biosynthetic pathway. This suggests that OLMYB185
may be involved in the regulation of the biosynthesis of
fatty acids in the fruit (Fig. 8). The Top 20 KEGG enrich-
ment of the brown module gene showed that the pathway
related to fatty acid biosynthesis was enriched (Fatty acid
degradation, Fatty acid Synthesis, Synthesis of unsatu-
rated fatty acids).

1Bl
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Transformation of Arabidopsis
In phylogenetic tree clustering results, we found that
OLMYBI185 and AtMYB94 belong to the O4 subgroup,
and AtMYB94 plays a crucial role in the accumulation of
fatty acid biosynthesis. In addition, OLMYB185 has six
ABRE promoter cis-elements associated with the accu-
mulation of fatty acid biosynthesis. Therefore, we used
Agrobacterium-mediated transfer of OLMYBI85 into
Arabidopsis to obtain transgenic Arabidopsis plants over-
B expressed with OLMYBI18S, and compared the seed size
L B P growts st dovapenn with that of the wild type of Arabidopsis (W'T Col-0).
w| The overexpression of OLMYBI85 in Arabidopsis
o resulted in eight lines. Measurements of the various indi-
- cators of the S3 generation Arabidopsis seeds showed
w . i that the seed surface area and size of the OLMYBI185
Pow overexpression lines were significantly higher than those
of the WT Col-0 (Fig. 9).

Cis-promoter number
3

Discussion

Olive is a type of fruit-bearing tree that yields economi-
cally valuable oil. The whole genome sequencing and
annotation of regular olive and its wild counterpart
have been completed, which enabled the widespread
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Fig. 6 Homology analysis of the OLMYB genes. A Collinearity of Olive and soybean MYB genes, (B) Collinearity of olive and Arabidopsis MYB genes,
(C) Collinearity of olive and wild olive MYB genes, (D) Collinearity of olive and sesame MYB genes. Gray lines, syntenic genes between different

species; red lines, homologous gene pairs of MYBs

identification of gene families. The olive genome con-
tains 103 bZIP genes, 12 HSP90 genes, and 40 FAD genes
[21-23]. This study identified 212 OLR2R3 MYB genes
in the olive genome, which was higher than the 138 gene
sequences found in Arabidopsis. This difference in quan-
tity may be related to the whole genome duplication
(WGD) event that occurred during the evolutionary pro-
cess of plants [24].

Predictions of protein chromosome locations and sub-
cellular localization indicate that 110 OLR2R3 MYB are
unevenly distributed across different olive chromosomes,

and chromosome 1 has the most. This pattern of distri-
bution of the MYB genes is similar to the results recorded
for other species in previous studies [25].

The phylogenetic analysis constructed using the Arabi-
dopsis R2R3 MYB proteins showed that the OLR2R3
MYB genes can be divided into six subgroups, which cor-
responds to 20 Arabidopsis subfamilies [26]. However,
three Arabidopsis subfamily classifications are missing,
which suggests that the OLR2R3 MYB genes under-
went functional diversification during evolution to adapt
to environmental selection pressures. Moreover, the
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Arabidopsis-specific S9 subgroup was not found in olive,
which indicates that there were differences between their
ancestors and the potential disappearance of species-
specific MYBs in either olive or Arabidopsis. Members
within the same subgroup tend to have conserved func-
tions. The results of an analysis of gene structure dem-
onstrate that, similar to the studies of gene structure in
other species, all the OLR2R3 MYB genes possess con-
served MYB gene sequences, while different subgroups
have distinct gene sequences [27].

Events, such as tandem repeats and segmental dupli-
cations, which are forms of gene duplication, pro-
mote the functional diversification of plant genes and

the formation of new genes [28]. The olive MYB genes
exhibit signs of 17 segmental duplication events and
seven tandem repeat gene pairs. The Ka/Ks values of
these OLR2R3 MYB gene pairs were all less than 1, indi-
cating that the OLR2R3 MYB gene underwent purifi-
cation selection during evolution. This suggests that
tandem repeats and segmental duplications may enable
olive to adapt to its environment, while the segmental
duplications primarily influenced the expansion of the
olive MYB gene family. Genes can be duplicated to form
multiple new genes among homologous (closely related)
species. Olive has a higher number of homologous genes
with soybean and sesame compared to Arabidopsis [29].
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represents the weight of co-expression. Thicker lines, higher weights; thinner lines, lower weights. C KEGG enrichment of the brown module genes.
KEGG, Kyoto Encyclopedia of Genes and Genomes; WGCNA, Weighted Gene Co-Expression Network Analysis
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It is worth noting that olive has fewer homologous genes
than wild olive, which suggests that environmental fac-
tors played a role in shaping the traits of olive during the
process of domestication.

Different cis-regulatory elements in the sequences
of the promoters may result in different patterns of
expression [30]. To explore whether the OLR2R3 MYB

genes are regulated by cis-acting elements to enable the
adaptation of olive to its environment, we analyzed the
cis-acting elements present in the 2 kb upstream pro-
moter sequences of the OLR2R3 MYB genes. OLR2R3
MYB contains 11 types of abiotic and biotic stress-
related, 11 types of plant hormone-related, and 18 types
of plant growth and development-related promoter
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cis-acting elements. There are abundant EREs, and hor-
mone response elements, such as those for gibberellin
and salicylic acid, are also present [31]. This indicates
that the OLR2R3 MYB gene members participate in the
regulatory networks of hormone signal transduction.
Additionally, the presence of abiotic and biotic stress
response elements, those involved in the development
of plant meristems (CAT-box), and seed-specific regu-
lation elements (RY-element) suggests that the OLR2R3
MYB gene family may participate in the responses of
plants to various abiotic stresses and in the regulation
of growth and development [32, 33].

The combination of the phylogenetic tree analysis
and the analysis of the cis-elements related to growth
and development of the plants aids in the selection of
candidate genes for the accumulation of oil in the fruit
[34]. We analyzed the patterns of expression of the
MYB genes in different tissues of the olive plants and
the fruit of different varieties. Preliminary transcrip-
tome screening led to the identification of two candi-
date genes, OLMYBI185 and OLMYBI49, which may
be related to these traits in olive fruit. A further co-
expression network analysis revealed that OLMYBI185
is associated with genes related to fatty acid biosynthe-
sis, which suggests that the OLMYBI185 may directly
or indirectly participate in this process. The WGCNA
analyzed the enrichment results of the brown module
gene KEGG, and the results showed an enrichment of
the pathway related to the biosynthesis of fatty acids.
OLMYBI85 strongly correlated with ACAT2, FARI and
other genes associated with the biosynthesis of fatty
acids. The overexpression of OLMYBI185 in Arabidopsis
thaliana resulted in larger fruits compared to the WT,
which indicated that OLMYBI85 is involved in the bio-
synthesis and accumulation of fatty acids in the fruit.

Seed size and oil content are important agronomic
traits during crop domestication [36]. Fatty acids are syn-
thesized mainly in the plastid of plant cells and combine
with glycerol to form triglycerides, which are the main
form of plant seed oil [37]. Overexpression of the fatty
acid-associated AtFAXI gene in Arabidopsis resulted in
increased oil content and increased seed size, most likely
due to increased oil and protein accumulation [38]. AP2
family members are involved not only in fatty acid syn-
thesis but also in the regulation of seed size. It has been
reported that overexpression of the AP2 gene increases
the size of seed outer coat cells, indicating the role of AP2
in the regulation of seed size [39]. In this study, the over-
expression of the OLMYBIS85 gene associated with the
fatty acid pathway in Arabidopsis Thaliana showed sig-
nificant changes in seed size, which may be related to the
regulation of fatty acid accumulation by the OLMYB185
gene.
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Conclusions

Members of the R2R3-type transcription factor gene
family (OLR2R3 MYB) were retrieved based on the
whole genome information of olive. A total of 212
OLR2R3-MYB genes were identified, which is a sub-
stantial number compared to those of other species.
The genes from olive were divided into six subgroups
using the Arabidopsis thaliana MYB genes as a refer-
ence. It is worth noting that the OLR2R3 MYB genes
had previously been divided into six subgroups. Thus,
it is likely that these six subgroups represent a more
detailed classification.

An additional analysis was conducted on the gene
structure, sequence organization, repeats, homol-
ogy, and cis-regulatory elements of these OLR2R3
MYB genes. Transcriptome datasets related to the
development of fruit were analyzed using olive as the
research subject, and the differentially expressed genes
(DEGs) associated with the development of fruit were
identified.

The use of a co-expression network analysis and the
examination of patterns of expression enabled the
screening of OLMYBI8S, which is related to the bio-
synthesis of fatty acids in fruit, as a candidate gene.
The overexpression of OLMYBI185 in the model plant
Arabidopsis thaliana resulted in larger fruit pheno-
types compared to the wild type.

This study contributes to understanding the evolution
and functional diversification of MYB genes in the olive
genome and provides useful information for the breed-
ing of edible cultivars of olive.
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