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ABSTRACT

Nutrigenomics is all about how our food choices and our genes mix together, affecting everything from how we digest meals to our chances of
facing certain diseases. With breakthroughs like recombinant DNA technology, the Human Genome Project, and a bunch of advanced “omics”
tools (genomics, transcriptomics, proteomics, metabolomics you name it), scientists are finally getting a clearer picture of the relationship between
nutrients and genes. These technologies let researchers pinpoint specific genetic and molecular signs that link to chronic illnesses, which pushes
personalized nutrition beyond just an idea. This review goes over the basics of nutrigenomics—how nutrients and genes interact, the impact of
single nucleotide polymorphisms (SNPs), what role epigenetics plays, and how “omics” technologies help scientists keep people healthy or unlock
what's going wrong in disease. It also dives into how nutrigenomics could help prevent and manage things like obesity, heart disease, type 2
diabetes, cancer, and other long-term health issues by using targeted diets. Pulling together molecular biology, bioinformatics, and nutrition,
researchers can do more than ever before: prevent disease, find new biomarkers, and create diets that fit each person. As this science moves ahead,
nutrigenomics has the potential to shake up preventive health care. Nutrition advice could become deeply personal, and that might go a long way
toward lowering the impact of chronic diseases.
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1.INTRODUCTION

When scientists finally cracked the human genome, nutrition took a
turn no one saw coming. Enter nutrigenomics a whole new field that
looks at how our genes and food actually have conversations. Instead
of just counting carbs or calories, researchers now want to know how
what you eat can flip certain genes on or off, mess with your
metabolism, or set you up for disease. And here's the kicker: your
unique DNA means your body reacts to food differently from anyone
else's (Hyman, 2010; Kaput & Rodriguez, 2006).

Back in the day, nutrition seemed pretty cut and dry. Eat some veggies
to dodge scurvy, get enough calcium so your bones stay strong. But
once conditions like obesity, diabetes, heart disease, and cancer started
hitting more people, nutrition had to dig way deeper. Scientists started
zooming in at the molecular level. Now, nutrigenomics pulls from all
sorts of research—genomics, transcriptomics, metabolomics,
epigenetics, you name it. The real goal is to figure out exactly how food
tweaks our genes and impacts our health.

One of the most important discoveries? Single nucleotide poly-
morphisms, or SNPs. These tiny genetic differences explain why your
buddy can scarf down pizza with zero issues and you can't. This is why
personalized nutrition is exploding—scientists and dietitians are
moving toward diets tailored to your exact DNA, instead of guesswork
(Neeha & Kinth, 2013).

All of this really kicked off after the Human Genome Project. With
fancy tech like DNA microarrays and high-throughput sequencing,
researchers started catching food-gene interactions in action. They
found biomarkers signals in your body that flag risks for disease or hint
at how healthy you actually are. Even before hi-tech machines, doctors
noticed that genes and diet sometimes ganged up, causing things like
phenylketonuria or lactose intolerance. Those early cases showed how
personal nutrition can get.

If you think about it, humans have always adapted to whatever food
was on hand. Our genes and diets have shaped each other for ages,
which explains why groups process nutrients so differently and face
different health issues. That's a huge reason precision nutrition matters
now. Nutrigenomics sits right in the middle of this, blending cutting-
edge science with a push to prevent disease and create care that's
actually personal. This is where nutrition's headed and honestly, it
couldn't come soon enough.

Molecular Basis of Nutrigenomics

Nutrigenomics digs into how what you eat actually interacts with your
genes and influences your health. Imagine your nutrients chatting with
your DNA, shaping everything from how your body functions to
whether you're prone to certain diseases. To really understand this
process, nutrigenomics taps into several big scientific areas genomics,
transcriptomics, proteomics, metabolomics, and epigenetics. When
researchers put all these pieces together, they start to see how every
meal changes your body's response and what your own nutrition needs
look like.

Omics Technologies in Nutrigenomics

Omics technologies have pushed nutrigenomics to a whole new level.
Scientists can now scan thousands of genes, proteins, and metabolites
at once. It's not just about tracking which genes react to food; it's about
getting a close look at all the tiny workings in your cells to see how
food affects you from the inside out. Because of these breakthroughs,
the field has shifted from general diet advice to the exciting idea of
precision nutrition tailoring diets and health plans to match your
unique genetic profile.

Biomarkers and Genetic Variations

Genetic biomarkers things like single nucleotide polymorphisms, or
SNPs help explain why two people can eat the same food and have
totally different results. Some people just seem wired for certain
chronic diseases, and these markers give us real clues about why that
happens. Researchers use them to figure out how our genes and the
things we eat interact. Now, we're finally able to shape diets around
what actually works for each person, not just a vague idea of “healthy
eating.” That's huge for stopping disease before it starts or at least
keeping it under control.

Clinical Applications of Nutrigenomics

Nutrigenomics is changing how doctors approach chronic conditions.
Instead of guessing or sticking to generic guidelines, doctors now have
the tools to look at a person's genetic makeup and zero in on nutrition
strategies that work for them specifically. This matters for all kinds of
problems obesity, diabetes, heart disease, cancer, metabolic syndrome,
and even aging itself. The whole mindset is shifting toward medicine
that's personalized and about prevention, not just treating what's
already wrong.

Precision Nutrition and Functional Foods
Precision nutrition is all about making your diet fit you—not the other
way around. It's personal, using everything from your genetics to your

I International Journal of Scientific Research 5



Volume - 15 | Issue - 08 | August - 2026

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

daily routines. The whole point is to match what you eat with who you
are. This is where functional foods and nutraceuticals step in. They're
not just about calories; they're packed with ingredients that actually
impact your genes, boost your metabolism, and lower your risk for
chronic diseases.

Challenges and Future Perspectives

Still, putting nutrigenomics into everyday healthcare isn't simple.
Everyone's genetics are different, the clinical evidence isn't always
solid, and there are still some tough ethical issues to work through. And
let's be real, the way genes and the environment interact can get pretty
complicated. To really move forward, researchers need to combine
data from all sorts of scientific fields, use AI to make sense of
everything, and set up strong clinical trials. That's how nutrigenomics
turns into something practical for everyday healthcare.

CONCLUSION

Nutrigenomics is really picking up speed. It's the meeting point of
nutrition, genetics, and some seriously advanced technology basically,
scientists are digging into how our genes and our diets interact, and
what that actually means for our health. What's exciting is how this
could totally change the game with personalized nutrition. Imagine
catching illnesses early, or finding smarter ways to manage tough
conditions like diabetes, heart disease, or obesity. Advances in
genomics and bioinformatics mean we can finally start matching
nutrition advice to a person's genetic blueprint.

Of course, it's not all smooth sailing yet. Turning these discoveries into
routine medical care is tricky, and sorting through mountains of
complex data takes time. But the research just keeps moving forward,
and as the tech gets sharper, nutrigenomics is on track to play a huge
role in preventive and precision medicine. Down the road, the payoff
could be huge—a world with fewer people struggling with chronic
diseases and areal shot at better overall health.
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