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Secondary metabolites, used as a single compound or as a mixture, are medicines that can be effective and safe even

when synthetic drugs fail. They may even potentiate or synergize the effects of other compounds in the medicine. To meet

the positive demands, heterologous expression of the genes involved in the biosynthesis of the potent compound will help

in the production on the required scale. Further modifications to enhance the ADME properties of the compounds will have

a significant advantage in the drug’s biological activities and bioavailability.
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Background

There has been extensive research on medicinal plants for their use as alternative medicine and nutraceuticals . Most

of the plants found in nature produce the secondary metabolites (SM) during their stress conditions, and these are

essential for their survival (Plant immunity) . Secondary metabolites are compounds other than primary metabolites and

are not required for the plant for metabolic functions. SM are composed of phenolic compounds, aromatic compounds,

flavonoids, anthraquinones, terpenoids, alkaloids, antibiotics, quinolines etc. to name a few selected important ones .

These SM have found to be beneficial to humans and animals as they have demonstrated an array of pharmacological

benefits like anti-oxidant, anti-tumor, anti-bacterial, anti-inflammatory, anti-diabetic, anti-allergic, anti-fungal, etc. .

In this context, it’s important that we research on medicinal plants having biological activities elucidate their chemical

structures along with their commercial-scale production using their biosynthetic gene clusters in a heterologous host. The

new discoveries may help us to combat the present hot topic of antibiotic resistance, diabetes, address the cure for

cancer and HIV infections, along with many other diseases .

Research design

Plant materials will be collected and the scientific name of the plants will be identified from the concerned authorities.

Crushed and powdered plant samples will be either extracted with ethanol, hexane and ethyl acetate or separately

scrubbed hydro distilled in a Clevenger-type apparatus to get the oils. The extracts and the oils from the plants will be

analyzed using HPLC, LC-MS, GC, and GC-MS to find the compounds present in the sample. Each fraction of extract will

be evaluated for biological activities like anti-oxidant potential, anti-cholinesterase activity, anti-inflammatory activity, anti-

diabetic activities, etc. The active major component of the fraction will be further processed for structural elucidation using

NMR. If we get a novel compound, we may want to do genome sequencing of the plant and obtain the biosynthetic

pathways using bioinformatic tools (Genome mining). The pathway may also be introduced in heterologous hosts like E.
coli for mass production of the active compounds. Further modifications like glycosylation, methylation, hydroxylation,

sulfonation, etc. could be experimented to enhance the ADME properties and bioactivities of the compounds.
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