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Nature has the answers: Discovering, validating, and better understanding natural
bioactives for human health

Nature has the answer to almost all our questions about human health. Natural bioactives, especially when derived from
sustainable plant and food sourcesl, provide a plethora of molecular solutions to nutritionally actionable, chronic conditions.
The spectrum of these conditions, such as metabolic, immune, and gastrointestinal disorders, has changed with prolonged human
life span, which should be matched with an appropriately extended health span: “adding years to life and adding life to years™2.

Natural bioactives can be classified into (a) micronutrients (i.e. vitamins, essential fatty and amino acids, minerals)3; (b)
phytonutrients (e.g. polyphenols)4; (¢) bioactive peptides5; and (d) pre- and probiotics6. While discovery and validation of single
micronutrients have been accomplished in the 20th century, their interactive functions and holistic benefits for health have only
become recently appreciated7, within the concept of ‘systems health’: “we are not eating single molecules, but complex diets”.
Phytonutrients form an established body of (e.g. immune and metabolic) health-beneficial compounds, yet the vast majority of
these bioactives remains to be discovered. Likewise, bioactive peptides have remained largely underexploited as molecular means
for health promotion, mainly due to the following reasonsS: (a) (assumed-to-be) poor bioavailability after oral consumption due
to breakdown along the gastrointestinal tract; (b) limited transport from gut to blood; and, importantly, (c) inefficient discovery
and translation based on serendipitous research and/or high-throughput screening. Pre- and probiotics, as parts of the intestinal
microbiome, can be more efficiently discovered and validated by an integrative, symbiotic, ‘seeding through feeding’ strategy6.

The future of translational science on natural bioactives is being built on (a) the systems-level rather than the reductionist approach to
understanding their interdependent, and at times synergistic, functions8; and (b) the leverage of artificial intelligence for discovery
and validation, thereby dramatically reducing the time from idea and concept to finished solutions for consumers and patients.

Figure 1: Natural bioactives and epigenetics: one-carbon and tetrahydrofolate cycles. Dietary components shown in
boxes: vitamins (gray) and other organics (black). Methyltransferases use S-adenosylmethionine to transfer a methyl
group to macro- and small molecules.
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