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Abstract: Global climate change threatens the production, growth, and sustainability of plants. Crop wild relatives (CWRs) offer
a practical and sustainable solution to these climatic issues by boosting genetic diversity and crop resilience. Even though CWRs are wild
relatives of domesticated plants, they are nevertheless mostly neglected. This review focuses on the possible application of CWRs, which
are found in the United Arab Emirates (UAE) and are known for their abiotic stress tolerance and potential medicinal properties. In olden
days, traditionally, CWRs has been used as medicine for various ailments as they are rich in phytochemical compounds. However, the
medicinal potential of these wild plant species is decreasing at an alarming rate due to climate change stress factors. The medicinal
potential of these native crop wild plant species must be investigated because they could be a useful asset in the healthcare sector.
Research on pangenomics studies of certain CWRs is also highlighted in the review, which reveals genetic variability caused due to
climate change stress factors and how these genetic variability changes affect the production of secondary metabolites that have potent
medicinal value. This provides insights into developing personalized medicine, in which particular CWRs plant species can be chosen or
modified to generate medicinal compounds. Despite their superior medicinal properties, many CWRs in the UAE are still not well
understood. Finding the desired genes coding for the biosynthesis of specific phytochemicals or secondary metabolites may help us better
understand how these substances are synthesized and how to increase their production for a range of treatments.
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Introduction
Crop wild relatives (CWRs) encompass wild crop species that share genetic connections with economically significant
crops that are essential for food, forage, medicinal, ornamental, forestry, oil, and fiber production.' These untamed
relatives play a pivotal role in enhancing agricultural production and sustaining eco-friendly agro-ecosystems. They serve
as a vital reservoir of genes conferring resistance to biotic and abiotic factors such as pests, diseases, drought, and
extreme temperatures. Significantly, the integration of genes from wild relatives is a common practice in the creation of
modern varieties for many major crops. Crop wild relatives also enhance the nutritional profile in domesticated plants.”
In one of the studies, researchers have identified CWRs of wheat, fruits and condiments with potential medicinal
properties.> Comparative studies in Egypt have highlighted variations in phytochemical properties between cultivated
plants and their wild relatives, with certain wild species demonstrating greater nutrient density and antioxidant activity.*
Crop wild relative species also provide essential resources such as animal feed and building materials. As climate change
and ecosystem instability intensify, CWRs will likely become vital in ensuring future food security.’

On a global scale, utilization of CWRs in breeding programs has demonstrated significant economic benefits for the
agriculture sector. In 2020, annual economic contribution of CWRs to the global economy was roughly estimated to be
more than $150 billion.®’ Studies suggest that, since 1945, incorporation of CWRs in crop breeding improved the crop
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yields by around 30%, that is an estimated US $100 billion worldwide.® For example, in tomato plants, integrating
genes from a wild crop species resulted in a 2.4% rise in its solids content, contributing to an annual value of
$250 million. Similarly, genes of three wild peanut varieties showed enhanced resistance to root-knot nematodes,
resulting in annual global savings of approximately $100 million.'® These research studies of using wild crop species
genes in breeding programs highlight its significant economic benefits. Despite the invaluable potential of CWRs to
enhance some crop varieties in breeding programs, their conservation, both in their natural habitats (in situ) and outside
their natural habitats (ex situ), has been neglected for many years, placing them at risk of extinction.

Studies have been conducted to estimate the loss of CWR diversity and its conservation strategies. In the United
States, conservation data for 600 CWRs indicate that 7% are critically endangered in their natural habitats, 50% are

endangered, 28% are vulnerable, 11% are near-threatened, and 3% are least concern.!!

Another study revealed
a significant underrepresentation of their diversity in gene banks. In total, 29% lack germplasm accessions, and for
23% there are only fewer accessions available.'? A conservation study in Italyfound that 23 CWRs out of 29 species lack
a gene pool. Additionally, insufficient data is available regarding their ex-situ and in-situ conservation. Out of the
identified species, 16 were deemed high priority for ex-situ conservation, while 22 were prioritized for in-situ conserva-
tion efforts.’® In the Arabian Peninsula, excessive grazing by goats and camels poses a significant threat to plants,
including crop wild relatives. As CWRs grow in a wild environment without any protective measures, they are
susceptible to depletion. This issue is especially pronounced in interior deserts, where the breakdown of traditional
pastoral practices often leads livestock to venture into the desert areas.'*'> The Arabian Peninsula faces additional
challenges from the global warming phenomenon, both physically and biologically. Extreme temperature, rainfall,
frequent floods and drought are some of the stress factors that cause sand dunes formation, encroachment of sand and
dust storms and intensify the loss of plant diversity.'®'” These factors could lead to the extinction of CWR species that
holds significant agronomic and medicinal value. Therefore, it is essential to conserve, study and utilize the crop wild
relative species for the future. This review paper highlights the CWRs found in the United Arab Emirates that possess
important medicinal properties.

CWRs in the United Arab Emirates (UAE)

The climatic condition of UAE experiences very less rainfall and during the summer season, the daytime temperatures can
exceed even 50 degrees. This extreme climatic condition is reflected in the soil’s fertility that are very poor, but rich in other
minerals like gypsum and lime. Due to extreme heat, the organic matter content in the soil is very low (less than 1%),
limiting the improvement of physical properties required for healthy plant growth. Additionally, the high calcium carbonate
levels in the soil create high buffering capacity and challenges its fertility causing unavailability of phosphorus and certain
micronutrients. CWRs plant species in this UAE region might possess extreme adaptations to these climatic conditions
which are essential in increasing the agricultural productivity. These wild plant species possess a global significance due to
their ability to withstand challenges like extreme heat, drought and salinity. This makes them crucial for utilization of
CWRs in a sustainable way.'* Crop wild relatives contain numerous abiotic stress tolerance genes that conferred resistance
to many climate change stress factors such as heat, salinity and cold,'® serving as a reservoir of alleles with substantial
agronomic significance. CWRs plant species exhibit greater genetic and phenotypic diversity compared to domesticated
species. CWRs provides breeders an extensive gene pool that proves to be a valuable resource. Furthermore, this resource is
expected to expand the genetic foundation of cultivated varieties by incorporating economically crucial genes, essential for
addressing the demands posed by food crises and climate change.'” In this comprehensive review, we have compiled
information on the CWRs found in the United Arab Emirates (shown in Figure 1 and Table 1)*° and their potential
utilization for medicinal applications and plant abiotic stress tolerance. A total of 87 crop wild relative species belonging to
various families like Leguminosae, Gramineae, and Cucurbitaceac have been reported in the UAE.

Multiple studies have demonstrated CWRs as an important source of tolerance to abiotic stress and withstanding
global climatic changes. Within the parameter of shifting climate strategies, drought has emerged as a key factor
hampering crop output. Despite having various tolerance genes or quantitative trait loci (QTLs) singled out among the
tomato’s wild relatives, their performance has not reached the required targets.21 It has also been observed that, in tomato
breeding programs for climate change resilience, the utilization of CWRs significantly increases the chance of high
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Figure 1 Number of CWRs species reported in the United Arab Emirates (UAE).

adaptive trait diversity.”> The CWR plant species “Solanum pennellii” utilizes water more efficiently in drought soil

under a unique and distinct dryland adaptation mechanism. On the other hand, salt tolerance in coastal areas was

observed in both “Solanum cheesmanii” and “Solanum peruvianum” due to an adaptation mechanism that was developed

Table | Crop Wild Relatives (CVWRs) and Species in the United Arab Emirates

Family Crop

Species

Amaranthaceae Amaranth (Amaranthus

retroflexus L.)

Amaranthus albus L.
Amaranthus graecizans L.
Amaranthus hybridus L.
Amaranthus viridis L.

Anacardiaceae Pistachio (Pistacia vera

L)

Pistacia khinjuk Stocks

Chenopodiaceae | Quinoa (Chenopodium
quinoa L).
Salt bush (Atriplex

halimus L.)

Saltwort (Salsola
vermiculata L.)

Sugar beet (Beta

Chenopodium murale L.

Atriplex leucoclada Boiss. var. inamoena (Allen) Zoh.

Atriplex leucoclada var. turcomanica (Moq). Zoh.

Atriplex tatarica L.

Salsola cyclophylla Baker

Salsola drummondii Ulbr.

Salsola imbricata Forssk.

Salsola rubescens Franchet

Beta vulgaris L. subsp. maritima (L.) Arcang. (Syn.: B. vulgaris L.)

Rapeseed, Turnip, etc.
(Brassica spp)

vulgaris L.)

Compositae Chicory (Cichorium Cichorium intybus L.
intybus L).
Lettuce (Lactuca sativa L.) Lactuca dissecta D. Don L.
Safflower (Carthamus Carthamus oxyacanthus M. Bieb.
tinctorius L.)

Cruciferae Cabbage, Mustard, Brassica tournefortii Gouan

Diplotaxis harra (Forssk). Boiss.

Eruca sativa Mill. (Syn.: E. vesicaria (L.) Cav)
Sinapis arvensis L.

Sisymbrium officinale (L). Scop.

Sisymbrium erysimoides Desf.

Sisymbrium irio L.

(Continued)
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Table | (Continued).

Family

Crop

Species

ucurbitaceae

Cucumber (Cucumis
sativus L.)
Watermelon (Citrullus
lanatus (Thunb)

Cucumis callosus (Rottler) Cogn. (Syn.: C. melo L.)
Cucumis prophetarum L.
Citrullus colocynthis (L.) Schrad

Gramineae Millet, Broomcorn Panicum antidotale Retz.
(Panicum miliaceum Panicum turgidum Forssk.
L)
Millet, Foxtail (Setaria Setaria pumila (Poir). Roem. et Schult.
italica (L.) P. Beauv Setaria verticillata (L.) P. Beauv.
Setaria viridis (L.) P. Beauv.
Oat (Avena sativa L.) Avena barbata Pott ex Link
Avena fatua L.
Pearl millet Cenchrus ciliaris L. (Syn.: Pennisetum ciliare (L.) Link)
(Pennisetum galucum Cenchrus pennisetiformis Steud. (Syn.: Pennisetum Cenchrus setigerus Vahl (Syn.: Pennisetum ciliare (L.)
(L) R. Br. Link. var. setigerum (Vahl) Leeke)
Pennisetum divisum (Forssk. ex ).F. Gmel). Henrard
Pennisetum orientale Rich
Pennisetum setaceum (Forssk). Chiov.
Pennisetum siberianum (Schitdl). Stapf et C.E. Hubb pennisetiforme (Hochst. ex Steud). Wipff)
Ryegrass (Lolium Lolium rigidum Gaudich.
perenne L.)
Sorghum (Sorghum Sorghum halepense (L.) Pers.
bicolor (L.) Moench)
Sugarcane (Saccharum Saccharum ravennae (L.) L.
officinarum L.)
Liliaceae Asparagus (Asparagus Asparagus falcatus L.
officinalis L.)
Moraceae Fig (Ficus carica L.) Ficus carica L.

Moringaceae

Drumstick (Moringa
oleifera Lam).

Moringa peregrina (Forssk). Fiori

Oleaceae Olive (Olea europaea Olea europea L. subsp. cuspidata (Wall. et G. Don) Cif.
L)
Papaveraceae Poppy (Papaver Papaver decaisnei Hochst. et Steud. ex Elkan

somniferum L.)

Polygonaceae

Sorrel (Rumex acetosa

L)

Rumex dentatus L.
Rumex vesicarius L.

Portulacaceae

Purselane (Portulaca
oleraceae L.)

Portulaca oleracea L.

Rhamnaceae Jujube (Ziziphus jujuba Mill) Ziziphus spina-christi (L.) Willd
Rosaceae Almond (Prunus dulcis Prunus arabica (Oliv). Meikle (Syn.: Amygdalus arabicus Oliv)
(Mill). D.A. Webb)
Solanaceae Eggplant (Solanum Solanum incanum L.
melongena L.) Solanum macranthum Dunal
Solanum nigrum L. (Syn.: S. americanum Mill)
Tobacco (Nicotiana Nicotiana plumbaginifolia Viv.
tabacum L.)
Umbelliferae Carrot (Daucus carota Daucus durieua Lange

L)
Dill (Anethum
graveolens L.)

Daucus subsessilis Boiss
Anethum graveolens L.a

Notes: Data from Kameswara Rao N. Crop wild relatives from the Arabian Peninsula. Genet Resour Crop Evol. 2013;60:1709-1725.20%°
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by the intricate root system.*® As for the salt stress tomatoes, some CWRs such as S. pennellii and S. pimpinellifolium
show a level of tolerance but the rest suffer as a result of diminished and in some cases drastic reductions to their
productivity. With the recent advancements in technology, especially gene editing and sequencing,** it was discovered
that S. pimpinellifolium also possess F1 resistant traits, genes that exhibit tolerance to salinity and other abiotic stress on
the root system. In tomatoes, the germination process has shown several QTLs, with some solely linked to
S. pimpinellifolium and S. pennellii ability to resist salinity.”>® Moreover, at vegetative and reproductive growth stages,
numerous QTLs from S. pimpinellifolium have been documented specific to the fruit number, fruit weight, and fruit
yield.?”*® Tt also analyzed the major associated genes with their QTLs and those genes could potentially be transferred
into cultivated tomato genotypes suitable for salt stress tolerance breeding.”’ Cold stress results in a low water and
nutrient absorption in plants, causing the cells to be starving for nutrients. On the other hand, heat stress causes radical
changes in the physiology and metabolism of the plants.*® It has been suggested that plants employ tolerance mechanisms
against chilling conditions by regulating gene expression of oxygen-free radicals scavenging protective proteins against
the cold stress.*’ A major enzyme catalase has a scavenging role of ROS, which is important as it detoxifies hydrogen
peroxide in the cell cytoplasm.>?

A third of the world’s principal agricultural production is made up of legume plants, which are also important sources of
food for both humans and animals.>* The most well-known legume fodder, Medicago sativa, or alfalfa, is grown on 32 million
hectares of land worldwide in more than 80 nations.** Given the focus on characteristics linked to high production, the
extended domestication of alfalfa plants may have resulted in a decreased tolerance for severe abiotic and biotic stressors. The
secret to accelerating Medicago sativa breeding is to use genetic variations associated with agronomic traits found in wild
cousins that are closely linked to cultivated Medicago.” Thus, genomic information derived from wild species provides
important information for improving traits linked to stress tolerance in bean feeds. Access to genetic resources rich in alleles
adapted to harsh conditions is essential for creating alfalfa varieties with increased resistance to environmental difficulties.
Wild species in the genus Medicago, such as Medicago falcata, Medicago ruthenica,”® Medicago polymorpha,’ and
Medicago truncatula (a model plant for legumes),*® are closely related to M. sativa.®® M. ruthenica most likely evolved
strong defenses against harsh environmental factors such as saline soil, dryness, and subfreezing temperatures. Among the
species of Medicago, M. ruthenica is a species that is relatively rare and highly adapted to severe conditions. M. ruthenicas
potential usefulness in these settings is assessed favorably. The exact functions of abiotic stress-related genes, such as those
from M. ruthenica’s AP2/ERF family, MYB/MYB-related family, bZIP, bHLH and WRKY, in granting stress resistance are
still unclear, though.***' These genes are essential for a number of regulatory processes that react to different abiotic stressors.

Many studies have shown that factors responsible for transcription, like bZIP, AP2/ERF, and WRKY, play crucial roles
in transmitting the ABA signal and orchestrating plant’s stress responses through their interactions.** Being close relative
with alfalfa, M. ruthenica shares similarities with alfalfa in terms of genome size, life cycle and pollination system, and is
additionally a perennial species. Notably, it is a wild species with several accessions that grows extensively in dry and/or
semi-arid areas and exhibits a high level of drought stress resistance. This trait has made it a significant source of parental
material for climate-resilient alfalfa breeding, which in turn improves alfalfa’s resistance to unfavorable environments.**-**
Studies revealed that, among the legume species tested, seedlings of M. ruthenica exhibited the highest drought resistance.
The ability of M. ruthenica to withstand drought was further demonstrated when it was found that, in contrast to other
legume forages, M. ruthenica seedlings were mostly unaffected by the same treatment. By using molecular breeding
techniques, it is possible to improve agronomic features linked to high yield and exceptional resistance to environmental
stress by comprehending the genome of M. ruthenica and discovering its resistance genes.’**

In comparison to their wild equivalent, Vigna, cultivated variants of the Vigna species usually known as cowpeas
have shown heightened vulnerability to drought. Notably, V. hainiana and V. stipulacea are renowned for their ability to
withstand high temperatures, whilst ¥ kirkii and V. heterophylla show heightened degrees of drought resistance.*’
Furthermore, because of their gene expression linked to proline and ABA biosynthesis, V. trilobata, V. exilis, and
V. riukiensis have been found to be drought-resistant.*® Mechanisms like antioxidant capacity, the presence of tiny leaves
that improve heat dissipation, and leaf hairiness are thought to be responsible for the wild Vigna species’ resistance to
heat and drought.*” Vigna riukiuensis is unique in that it can endure high temperatures because of its vast root system and

48-50

small leaves. Quantitative trait loci (QTLs) associated with salt resistance were identified in V. marina ssp. oblonga,
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a type known for its resilience to salinity. These findings present an opportunity for integrating salt tolerance traits into
cultivated cowpea varieties.”’ Given the significance of wild Vigna relatives in the enhancement of cultivated Vigna,>>
the ongoing efforts in crossbreeding are more crucial. More research should be done on the varied genetic composition of
wild cowpea germplasm,’* since it is an important source of abiotic stress resistance mechanisms.>> Numerous studies

have been conducted on CWRs for agronomic purposes, but research on their medicinal properties remains limited.

Medicinal Properties of CWRs in the UAE

CWRs are valued not only for their agricultural significance, but also possess invaluable medicinal properties. Naturally many
CWRs contain phytochemicals, with medicinal properties, including antioxidants, antimicrobials, anti-inflammatory and anti-
cancer activities.”® Exploring plant extracts from CWRs could unveil their pharmaceutical promise. In some regions, local
communities have traditional knowledge about CWRs and their medicinal properties. They were being used for treating skin
disorders, wounds, burns, bruises, cold, cough, swollen joints, fertility, childbirth, post and prenatal care.>® However, in the
UAE, research into CWRs and their medicinal attributes remains limited. With their genetic diversity, CWRs contains novel

Table 2 Medicinal Properties of CWRs in the United Arab Emirates (UAE)

Scientific Name Parts Used | Phytochemical Compounds Medicinal Properties References
Amaranthus viridis L. Leaves and Tannins, saponins, alkaloids, proteins, Antimicrobial [57]
seeds glycosides, phenols, flavonoids
Anethum graveolens Leaves Essential oil Antigiardial [58]
A. abolinii Popov Leaves Polyphenols Kidney disease, hypertension, burns, [59]
demulcent
Beta vulgaris Leaves Phenolic compounds, flavonoids Antioxidant and antitumor [60]
Carthamus oxyacantha Roots Cyanidine, syringic acid, ferulic acid, Antioxidant and anticancer [61]
M.Bieb apigenin, morin, piperine, coumarin
Cenchrus ciliaris L. Aerial parts Coumarin, vanillin, dodecanoic acid, ethyl | Anti-inflammatory, antipyretic and anti- [62]
palmitate, B-sitosterol nociceptive
Cenchrus Stem, leaves | -Propanol-2-2-hydroxypropxy, Antifungal [63]
pennisetiformis and Benzofuran 2.3-dihydro, |-Eicosene,
inflorescence | ethanone
Chenopodium murale Leaves Essential oil, phenols Antioxidant and antimicrobial [64]
Cichorium intybus L. Aerial parts Inulin, sesquiterpene lactones, coumarin | Antiviral [65]
derivatives, cichoric acid, phenolic acids
Citrullus colocynthis (L). | Roots, stem, | Flavonoids, alkaloids, glycosides, Antioxidative, hypoglycemic, antibacterial, [66]
Schrad seeds, saponins, terpenoids, steroids, lectins anti-cancerous, anti-inflammatory, anti-
flowers, microbial, antidiabetic, and immune-
leaves, fruit stimulatory
Crotalaria aegyptiaca Leaves Isoflavonoids Antioxidant, anti-inflammatory, and [67]
analgesic
Cucumis callosus Fruit Alkaloids, saponin, carbohydrate, Anti-urolithiatic [68]
protein, flavonoids, phenolic/tannin
Lactuca dissecta D. Leaves Alkaloids, flavonoids, tannins, cardiac Antioxidant [69]
glycosdies, saponins
(Continued)
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Table 2 (Continued).

Scientific Name Parts Used | Phytochemical Compounds Medicinal Properties References
Medicago laciniata (L). | Aerial parts | Alkaloids, flavonoids, saponins, tannins, Anti-inflammatory [70]
mill steroids, terpenoids, phlobatannins
Medicago polymorpha Leaves Phenols, flavonoids Antioxidant [71]
Melilotus indicus (L). Whole plant | Quercetin Anticancer [72]
All.
Nicotiana Leaves Cardiac glycosides, tannins, phenolic Antibacterial [73]
plumbaginifolia Viv compounds, flavonoids, terpenoids,
alkaloids
Panicum antidotale Aerial parts Benzoic acid, chlorogenic acid, cinnamic | Anti-inflammatory, analgesic, and antipyretic | [74]
acid, coumaric acid, ferulic acid, gallic
acid, quercetin, sinapic acid, synergic acid
Papaver somniferum Aerial parts Alkaloid Antimicrobial [75]
Salsola imbricata Aerial parts Tannins, anthraquinones, alkaloids, Anti-inflammatory, analgesic, antipyretic [76]
saponins, flavonoids
Sorghum halepense (L). | Rhizomes Alkaloids, cardiac glycosides, flavonoids, | Antioxidant and anti-diabetic [77]
Pers terpenes, steroids
Trigonella stellata Whole plant | Hydrocoumarin, p-Lactose, Phthallic acid | Antioxidant [78]

compounds for drug discovery. Researchers can isolate compounds from CWRs in the UAE to unlock potential for developing
new drugs aimed at combating diseases. Previous research studies have shown the medicinal potential of some species of
CWRs found in the UAE as represented in Table 2. Pangenomics to study the medicinal property of CWRs.

Pangenomic studies are highly valuable to study the CWRs or wild relatives of domesticated plants with medicinal
properties. Pangenomic studies help to understand genetic variations and how different plant varieties produce various
medicinal compounds. Pangenome represents the entire set of genes of any given plant species. All plants species share
the core gene component, whereas the dispensable or variable gene component is only present in some species as
represented in Figure 2. Pangenomic studies have been conducted on CWRs to enhance agronomic traits in agriculture.®
However, such studies focusing on the medicinal applications of CWRs remain limited. Pangenomic research offers
valuable opportunities to uncover genetic diversity that has been lost over time. By exploring CWRs, it may be possible
to identify and recover medicinal properties diminished due to climate change and associated stress factors. These studies

can uncover how plants adapt to varying environmental conditions, which may impact the production of secondary

Core genes

Analysis of genetic Effective use in

Crop Wild variants for desired traditional and
Relatives ﬁ medicinal compound ﬁ modern medicine
(CWRs) production and high

yield

Dispensable genes

Figure 2 Medicinal properties of CWRs studied pangenomically.
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metabolites, the compounds typically responsible for their medicinal properties. Cannabis sativa is a globally significant
drug producing plants. The pangenomic study of cannabis plant has been constructed with 181 new and 12 old genomes.
High levels of genetic and structural variation with a single cannabis species has been discovered. There are acyl-lipid
thioesterase (ALT) gene variants linked to fatty acid chain length variation and the synthesis of the uncommon
cannabinoids cannabidiol varin (CBDV) and tetrahydrocannabinol varin (THCV). Cannabis contains over 100 chemical
compounds known as ‘cannabinoids’ with therapeutic effects that can be used for medical conditions such as cancer,
inflammatory rheumatoid arthritis, epilepsy, headache, migraine, chronic pain and dermatitis.”” Another study focused on
plants of the Panax genus, known for producing ginsenosides — secondary metabolites with significant medicinal value.
The content and composition of ginsenosides were analyzed across 20 different Panax species. The study reported
diverse biological activities associated with the structural and genetic variations of these ginsenosides, across the species
highlighting their potential to optimize ginsenosides production for use in treating cancer, diabetes, cardiovascular
diseases, and neurological disorders.** These pangenomics studies are increasingly important as they offer
a comprehensive view of the genetic makeup of medicinal plants, enabling more effective use of these plants in
traditional and modern medicine.

Conclusion

CWRs are plant species that shares genetic traits with domesticated crops. CWRs are essential for phytoremediation, soil
rehabilitation, sustainable agriculture, and a host of other industrial and medical uses. Although CWRs are widely
distributed in the United Arab Emirates, little is known about their amazing therapeutic qualities, which include
antibacterial, anticancer, antioxidant, and anti-inflammatory effects. Because of their high genetic variety, CWRs are
important resources for enhancing the production of therapeutic compounds. Limited research on CWRs medicinal plants
has revealed genetic and structural variations that lead to the increased secondary metabolites production, which are often
key medicinal compounds. CWRs contain special phytochemicals and metabolites that have invaluable medicinal
properties which are not found in domesticated plants. Investigating these phytochemical compounds produced by
CWRs may result in novel therapies. Conserving and investigating CWRs is essential given the escalating threat
posed by climate change. Pangenomic studies can assist in finding the genetic changes in CWRs which is due to climate
change stress factors. This provides an insight on how CWRs adapt to climate change, and determines how they affect
the synthesis of phytochemicals with potential medicinal properties. CWRs plant species containing high levels of
medicinal compounds can be chosen by examining the particular genetic variations, leading to more potent treatments.
Pangenomic studies on CWRs is becoming more significant as they offer a thorough insight about their genetic
composition. This understanding enables more efficient utilization of these plant species (CWRs) in both traditional
and modern medicine while promoting the sustainable use of natural resources in the United Arab Emirates.
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