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. Recent studies have revealed a link between PDS expression levels
Introduction and monoterpene biosynthesis. Silencing or downregulating PDS expression
through genetic manipulation or RNA interference techniques resulted in

Understanding the intricate pathways governing plant metabolism is altered monoterpene profiles in various plant species. These changes were
crucial for enhancing crop productivity, quality, and stress resilience. Phytoene  attributed to the redirection of metabolic flux within the MEP pathway, leading to
desaturase (PDS) is a key enzyme involved in carotenoid biosynthesis, differential accumulation of intermediates and end products. Additionally, PDS
influencing various aspects of plant physiology. This article explores the  gjlencing may influence the expression of genes encoding enzymes involved

implications of silencing PDS on monoterpene volatiles, particularly those iy monoterpene biosynthesis, further modulating monoterpene production [4].
associated with the methylerythritol phosphate (MEP) pathway, shedding light

on potential applications in agriculture and biotechnology. The exact mechanisms underlying the crosstalk between PDS and

monoterpene hbiosynthesis remain to be fully elucidated. However, several

H hypotheses have been proposed based on experimental evidence. One
Description » prop P

possibility is that PDS silencing alters the availability of precursors or cofactors
required for monoterpene synthase activity, thereby affecting monoterpene
production. Another hypothesis suggests that PDS-mediated changes in
plastid physiology and redox status could indirectly impact the activity of

Plants produce a diverse array of secondary metabolites, including
terpenoids, which play essential roles in defense, communication, and
stress tolerance. The hiosynthesis of terpenoids occurs through two distinct . ) o .
pathways: the mevalonate (MVA) pathway in the cytoplasm and the MEP enzymes |nvolved.|n the MEI.D.pat_hway. Furthermore, trgnscrlptlonal regulation
pathway in plastids. Phytoene desaturase (PDS) is a vital enzyme in the MEP and post-translational modifications may also contribute to the observed
pathway, catalyzing the conversion of phytoene to Hcarotene, a precursor of  ©ffects of PDS silencing on monoterpene metabolism.
carotenoids. Recent studies have demonstrated that altering PDS expression Understanding the regulatory networks governing terpenoid biosynthesis,
levels can |.mpact. not only carotenmq accumullatlon put al§o other metabollc including the interplay between PDS and monoterpene pathways, holds
pathyvays,. including m0n0telrpen.e biosynthesis. T,h's article examlnes'the significant implications for agriculture and biotechnology. Manipulating
relationship between PDS silencing and changes in monoterpene volatiles, PDS expression could be exploited to enhance the production of specific

elucidating the underlying mechanisms and potential implications for . . )
agrioulture and biotechnology [1]. monoterpgne compounds with desirable Fralts, such al's aroma, flavor, or
therapeutic properties. Furthermore, targeting PDS-mediated pathways may

Carotenoids are pigments synthesized by plants, algae, and some offer novel strategies for engineering stress-tolerant crops with improved

bacteria, serving various functions such as photosynthesis, photoprotection,  resilience against biotic and abiotic challenges. However, further research is

and attraction of pollinators. Phytoene desaturase (PDS) is a key enzyme in  needed to validate these approaches and optimize their application in diverse

the carotenoid biosynthesis pathway, catalyzing the desaturation of phytoene plant species [5].

to yield Mcarotene, a pivotal step in carotenoid synthesis. Carotenoids are

not only essential for plant development and stress responses but also have .

significant nutritional and industrial applications. Therefore, understanding the COﬂClUSIOﬂ

regulation of PDS expression and its downstream effects is of great interest [2].

Phytoene desaturase (PDS) plays a central role in carotenoid biosynthesis,

Monoterpenes are a class of terpenoids comprising two isoprene units, with emerging evidence suggesting its involvement in the regulation of other

widely distributed in the plap t kingdom, anq contributing o the charagterlstlc metabolic pathways, including monoterpene biosynthesis via the MEP pathway.
aromas of many plant species. These volatile compounds play roles in plant

defense against herbivores and pathogens, as well as attraction of pollinators Silencing PDS expression has been shown to influence monoterpene profiles
and seed dispersers. The MEP pathway is the primary route for monoterpene in various plant species, highlighting the interconnectedness of plant metabolic
biosynthesis in plastids, starting from the condensation of pyruvate and  networks. Elucidating the mechanisms underlying PDS-mediated regulation
glyceraldehyde-3-phosphate. Several enzymes, including geranyl diphosphate ~ of monoterpene metabolism provides valuable insights for agriculture,
synthase (GPPS) and monoterpene synthases, participate in the MEP pathway biotechnology, and our understanding of plant biology. Future research efforts
to produce a diverse array of monoterpene compounds [3]. should focus on unraveling the intricate molecular interactions and harnessing
this knowledge to enhance crop productivity, quality, and resilience in a
changing environment.
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