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Subcontinental Genetic Variation in the All of Us Research
Program: Implications for Biomedical Research

PATIENT-FRIENDLY TRANSLATION

Original Article: https://pubmed.nchi.nlm.nih.qov/40480197/

This research study, based on the All of Us Research Program, analyzed the DNA of 230,016

people across the United States. It looks at how a person's "self-reported race" (what you check on a
census form) compares to their "genetic ancestry" (what is actually in your DNA). Think of DNA as a
master blueprint or a permanent "instruction manual" for your body. DNA contains all the genetic
information needed to build and operate you—determining everything from your eye color to how
your organs function. It is a permanent record that you inherit from your parents and pass on to your
children. A DNA mutation is a permanent change in the master blueprint of a cell. Because DNA is
the permanent record stored in your cells, a mutation here is like a permanent error in an instruction
manual

1. The Main Discovery: Labels vs. Reality

The researchers found that the standard racial and ethnic categories used in the U.S. (like "Black,"
"White," or "Hispanic") are often too simple to capture the full picture of a person's genetics.

e A Spectrum, Not Clusters: Instead of people fitting into neat, separate boxes, human genetics
is a "gradient." This means people's DNA often blends together from many different parts of
the world.

e The "Hispanic or Latino" Example: This group showed the most variety. People who identify
as Hispanic or Latino have widely different mixtures of African, Indigenous American, and
European DNA. Using one label for everyone in this group hides this rich diversity.

2. Genetic Ancestry and Your Health (BMI and Height)

One of the most important parts of this study was looking at how ancestry affects physical traits
like Body Mass Index (BMI) and height.

e Fine-Scale Matters: The researchers found that "continental" ancestry (like just saying
"African") wasn't enough information. They had to look at "subcontinental" ancestry (like
West African vs. East African).

e Opposite Effects: For example, the study found that having ancestry from West-Central
Africa and East Africaactually had opposite associations with BMI.

o Beyond Lifestyle: These patterns remained even after the scientists accounted for other
factors like age, income, education, and where a person lives.
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3. Diversity Across the United States

The study showed that genetic ancestry changes depending on which state you live in, often
reflecting historical events like colonization, the slave trade, and recent migration.

e Black/African American Ancestry: Total African ancestry was higher in Southern states
(like South Carolina at 85.6%) compared to Western states (like California at 77.3%).

e Hispanic/Latino Ancestry: Native American ancestry was highest in the Southwest (like New
Mexico at 38%), while European ancestry was higher in states like Florida (64.3%).

4. Why This Matters for You (Precision Medicine)

This research is a big step toward Precision Medicine—healthcare that is tailored to your specific
genetic makeup rather than just your race.

¢ More Accurate Studies: When doctors study which genes cause diseases (like diabetes or
heart disease), they need to know a patient's exact subcontinental ancestry. If they just use
broad racial labels, the results might be wrong or confusing.

o Better Tools for Everyone: Because this study included so many people who are usually left
out of science, it helps ensure that future medical tests and treatments work for everyone,
not just people of European descent.

The Bottom Line

Your "race" is a social and cultural identity, but your "ancestry" is a biological record of where your
ancestors lived. This study proves that to provide the best medical care, doctors need to look deeper
than the boxes we check on a form. By understanding these "fine-scale" genetic details (subtle genetic
variations within broader populations that reveal hidden ancestry, migration patterns, and local adaptations
missed by broad labels, scientists can develop more accurate ways to predict, prevent, and treat
diseases for people of all backgrounds.
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