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Abstract. The Internal Transcribed Spacer ITS method was used to diagnose the two species (Eruca
sativa Mill. And Eruca vesicaria L.) These plants belong to the Eruca Mill genus from the
Brassicaceae family. This study was conducted during the spring season of the year (2022-2023),
as all samples were taken from different regions in Iraq, after being classified from the Iragi flora.
(E. sativa Mill and E. vesicaria L) of the Brassicaceae family to find out the degree of relatedness
between the two species. of wildly growing plants in irag, as the Deoxyribonucleic acid DNA
bundles were extracted from agarose gel and the process of finding the sequence of nitrogenous
bases was performed. Eruca two species. E. sativa Mill. And E. vesicaria L. which belong to the
Brassicaceae family. With a percentage of 100% and 99.83% concordance. This method is
considered one of the accurate methods in the diagnosis of genus at the level of the one species
and between two species in addition to its ease to compare and and differentiate between the two
species.

Keywords: Eruca Sativa Mill and Eruca Vesicaria L., Brassicaceae Family, Sequence Of
Nitrogenous Bases, Molecular (gen ITS).
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I. INTRODUCTION

Eruca sativa with other species types such as Eruca vesicaria are an herb vegetables related to a family of the
Brassicaceae as in [1]. This is due to the environment of Mediterranean region, but also widely grown all over the
world. Both types considered as a medicinal plant [2]. Eruca sativa , which is also called in the second name of
watercress “salad,” is leafy salad type which that an eatable Brassicaceae family. Glucosinolates in addition to other
important phytochemicals such as flavanols, vitamins and minerals which demonstrated to be beneficial for human
health [3]. Through examination and chemical analysis, the ethanolic extract from the leaves of the Eruca sativa plant
has the potential to treat hyperuricemia and its associated diseases [4]. Watercress is an important industrial crop with
the ability to grow in difficult climatic conditions and on lands with poor fertility [5].

Light-emitting diode lamps provide a calibration among the conditions of lighting versus it’s quality/quantity for

the in artificial growth environments. Hence, photoperiod extension facilitating accurate resource management and
crop performance Eruca vesicaria [6]. Numerous scientific studies demonstrate how plants react differently
to different light levels, even when different species are exposed to the same light conditions [7].
Oilseed crop Taramira Eruca sativa L. has a wide range of industrial and medicinal uses [8]. Details about the
functional characteristics, phytochemical composition, and antioxidant activity of underutilized plants found in their
leaves, including figl Raphanus sativus L. and girgir Eruca sativa L. . It is important as a good source of
phytochemicals [9].

Against the tested strains, the antimicrobial activities of all the tested oils varied, Eruca oils were the most active
oils [10]. Antibiotic-resistant Gram-positive (Staphylococcus aureus and Bacillus subtilis) as well as Gram-negative
(Escherichia coli, Pseudomoms aeruginosa, and Shigella flexneri) bacteria are shown to be susceptible to the
antimicrobial effects of Eruca sativa seed oil. These seed oils are full of nutrients and phytochemicals, but because of
the possible health risks linked to erucic acid, their high content may make it unsuitable for use in food applications.
[11].

The study's findings showed that E. sativa essential oil is more resistant to self-oxidation, of higher quality, has a
longer shelf life, and may be used as cooking or salad oil. and has antimicrobial properties against seven different
kinds of harmful bacteria to humans. It is also edible. demonstrated antibiotic resistance [12].

study indicated that marinating meat with fresh watercress leaves and ethanolic extract [13]. The relationship between
genetic diversity, population structure, and the use of morphological traits is related to changing some quantitative
traits [14].

This crop is of great economic importance due to the oil content of its seeds, as well as some other parts of the
plant, such as the edible leaves, which fodder is one of its utilizations. Humans have extracted oil due to the privilege
of its seeds, which is named locally as Taramira. Cruciferae family plants mostly depend on insect pollination, the
number and quantity of seeds can be increased through pollination [15] Honey bees have a role in pollinating
Brassicaceae plants.

It has been observed that E. sativa attracts a large number of insect pollinators, and this may be attributed to the
difference in the amount of nectar and its chemical properties, as well as the number of flowers and pollen grains [16].
In the future, possible antifungal, cancer, and insect resistance medicines may be developed using EsNap of the E.
sativa species [17].

The chloroplast genome has been considered an "ultra-barcode"” for species recognition [18]. the chloroplast
genome is regarded as a "ultra-barcode" for species identification. For evaluating genome evolution and the
phylogenetic relationships of complex angiosperm families, the chloroplast (cp) genome is a perfect model [19].
Plasmodimes are ideal molecular markers for species identification and phylogenetic research because they are
haploid, maternally inherited, have a highly conserved structure, low mutation rates, and a slow evolutionary pace
[20].

The great change that took place in the science of classification began as a result of the development that occurred
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in the fields of molecular biology, and when specialists in the science of molecular classification provided very
important information through their analysis of the data of the Deoxyribonucleic acid DNA sequence [21]. | currently
use molecular data to draw genetic tree for organisms of all kinds and without specific groups that can be easily
distinguished [22].

The study of genetic and molecular variation can benefit from the use of DNA or molecular markers [23]. Genetic
relatedness and genetic distance between the distributions of E. sativa cultivars are unrelated to their geographical
origin. RAPD markers are an effective tool in studying E. sativa [24]. stated that molecular DNA indicators help to
draw family tree, understand genetic structure and evolution, as well as infer genetic variations, no matter how slight,
between species genera one, especially DNA indicators based on the polymerase chain reaction (PCR) enzyme, such
as DNA barcoding. It is a rapidly developing newer method that helps to diagnose species using fixed DNA sequences
[25].

The DNA barcoding method relies on the amplification of primers, as small standard DNA sequences are amplified
that are used to identify species by repossession of small DNA sequences, which A barcode is called from a standard
part of the genome of samples to be studied [26]. The barcode gene method is specialized in terms of its application
to plants and animals, as the mitochondrial gene Cytochrome oxidase and ITS are used on animals, and the
mitochondrial genes rbcL and matk are used on plants. Depending on the primer used, different Random Amplified
Polymorphic DNA-Polymerase Chain Reaction (RAPD PCR) reactions produced different results [27]. The genetic
diversity of E. sativa was determined by combining sequence-related amplified polymorphism (SRAP) and start codon
targeted polymorphism (SCoT), which may be helpful in enhancing population genetics and producing superior
hybrids in E. sativa. However, no discernible similarities were found between the genotypes' geographic origin and
the patterns related regarding the molecular markers [28].

E. sativa is a valuable resource for enhancing other Brassica species since, according to phylogenetic studies, it is
phylogenetically similar to the significant Brassica species [29]. enhanced knowledge of the genetic variety within
the Eruca plant gene pool, which will aid in identifying the genetic basis for plant and leaf features in future genomes,
identifying sources of variation, and selecting the finest cultivars for cultivated species breeding programs [30]. For
each crop development initiative, genetic diversity is essential for identifying elite genotypes [31]. confirmed that the
common bands indicate similarity in the genetic material of that region of the genome for studied genotype, It may be
represent similarity in genetic characteristics, anatomical traits, or similarity in environmental requirements. The used
primer identified the genetic variations required for comparison between the studied species, which can be used as
molecular genetic indicators.

Il. METHODS

Specimens Collection: This study was conducted at the Molecular Genetics Labssoratory of the College of
Education for Pure Sciences / University of Diyala — Irag. plant specimens were collected from different areas in Iraq,
with a total of 40 specimens, 10 samples for each species. The in Soft samples were placed in nylon bags and kept in
the refrigerator and carried over to the lab so that DNA could be extracted.

DNA Extraction: The DNA Promiga kit, produced by the Korean company Macrogen, was used to extract DNA
from fresh plant leaf samples, which were then stored at 4°C. Spectrophotometry was then used to estimate the amount
and quality of extracted DNA. The precise estimation of DNA content is achieved by the application of the
spectrophotometric approach. Given that DNA has a maximum UV absorption spectrum at 260 nm, the concentration
of DNA may be found by measuring the optical density (OD) in a spectrophotometer at this wavelength.

ITS gene amplification: The primer used amplification for ITS gene was ITS -f (5°-
TCCGTAGGTGAACCTGCGG-3’) and ITS R (5°- TCCTCCGCTTATTGATATGC -3°) [32]. The PCR mixture
contains 5 pL of overall master mix, 10 uL of the forward and revers primers, 1.5 pL. of DNA, and 16.5 pL of deionized
water, totaling 25 pL. The thermopolymer programming consists of five minutes of initial denaturation at 95°C, thirty
seconds of denaturation at 35 cycles, thirty seconds of annealing at 55°C, forty seconds of extension at 72°C, and
seven minutes of final extension at 72°C. The PCR results were examined using a UV lamp in an LG2020 Gel
Documentation System, electrophoresed, examined on a 1% agarose gel, and stained with 0.5ul ethidium bromide.
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For direct sequencing, ten PCR product samples of each kind were shipped to the Macrogene firm in South Korea.

Sequencing of ITS gene: Using BioEditing Software version 7, the ITS gene's nucleotide sequence was compared
to samples from the two species Eruca sativa and Eruca vesicaria. Sequences that were similar were combined into a
single haplotype and translated through sequencing.

I1l. RESULT AND DISCUSSIONS

The resulting data were analyzed from the DNA segments, and all of them contained single bundles, and there were
no cases of genetic polymorphism, the bundles that appeared in the gel, and the information obtained from the
amplification of the DNA segments was recorded by PCR technology for two species E. sativa and E. vesicaria used
with ITS.

3.1. Analysis of genetic relationships and measurement of genetic distances.

Genetic relationships were analyzed and genetic distances measured by calculating the data obtained from the analysis
of the locations of DNA segments, which were projected onto specific sites of the gel after electrophoresis. Genetic
distance (GD) was estimated. Each species is shown based on the data matrix using Genius PC software by Macrogen
Corporatio via email https: www.geneious.com for the purpose of performing cluster analysis to draw a tree diagram
of the two species of the genus Eruca using the ITS gene.

The species E. sativa and E. vesicaria belonging to the genus Eruca under study showed one bundle at 500bp base
pair and all bundles were of the single type (Figure 1) .
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Figure 1. Electrophoresis of DNA amplification results extracted from Eruca L. using primers especially
ITS. M represents the molecular size index (bp100), meaning the ladder marker. (1.5 acarose) and 500
represents the PCR product.

3.2. Cluster Analysis
Dendrogram genetic analysis tree was designed according to the method of [33] and showed the genetic distance.

The genetic analysis tree of the species E. sativa contained two main groups, the first group branched into two
sub-groups, and the species falls within the first sub-group Figure 2.
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Figure 2. Cluster analysis chart (kinship tree) for E. sativa

The percentage of match was this species E. sativa with the samples in the Gen Bank, as the similarity rate was
about 100%, and the ID code AY254536 in the NCBI existing sample E. sativa, as the length of the gene was 670
subunits of ribosomes (S5.8), the classification code in the Gen Bank 29727 [22], Figure 3.
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The genetic analysis tree of the species E. vesicaria contained a main group, the first group branched into two sub-
groups, and the species falls within the first sub-group, Figure 4 .
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Figure 4. Cluster analysis chart (kinship tree) for E. vesicaria.

The percentage of congruence in this type E. vesicaria with the samples in the Gen Bank was 99.83%. The ID
KX824487 in the Gen Bank was for a sample between the type E. vesicaria, as its length was 586 and ribosome units
S5.8, classification code 180536 in the Gen Bank [34],Figure 5.
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Figure 5. represents the species similarity with the species in the E. vesicaria gene bank.
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We notice a difference in the nitrogenous bases, one mutation occurred for the sample E. vesicaria at site 46, as
the nitrogenous base A was replaced with the two universes G, as it was observed there is a difference in nitrogenous
bases [35], we note that the reason for the occurrence of mutations is the result of chemical changes and factors
environment as shown in, Figure 6.
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Figure 6. shows the data obtained from the NCBI database and the genetic mutations of E. vesicaria.

The current study has contributed to giving important results in diagnosing the genus E. sativa, according to what
was shown in the data bases. The percentage of conformity of this type, E. sativa, with the samples in the Gen Bank
was 100%, as ID AY254536 was in the Gen Bank, as the length of the gene was 670 rRNA units equal to S5.8, and
no difference was observed in the nitrogenous bases. As for the species E. vesicaria, information was entered to
identify the species E. vesicaria in the database. The result showed that the sequence of nitrogenous bases belonged
to the species E. vesicaria by knowing the sequence of nitrogenous bases in the NCBI site, and the result was as shown
in Figure 6.

IV. CONCLUSION

The result showed that the sequence of nitrogenous bases belongs to the type E. vesicaria, and with a percentage
of 99.83, we note the occurrence of a genetic mutation in this type.
Therefore, molecular techniques that allow comparison of the nitrogenous base sequences of the genus Eruca.
Unknown with known genera within a database is one of the most accurate and easy methods than the traditional
methods, as this method is based on the amplification of the ITS region within the DNA to diagnose species at the
genus level.
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