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Introduction

Embarking on a journey of ancestry is truly nostalgic and customers will be introduced
to many different concepts and terms that GeneLife Generations will bring to them. As
many read through the report, they will discover what their DNA reveals about their
ancestral composition.

GenelLife Generations is a genetic composition analysis service that comprehensively

predicts the genetic composition of an individual and the story of your ancestors and
how you are connected to populations across the world.
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Our Testing Method

In order to estimate your ethnic composition, we use a reference panel comprising of a
range of ethnic groups from Asia and from around the world.

DNA results are matched against the reference panel in order to estimate an individual’s
ancestral composition. All ancestral groups might not fully be covered in our reference
panel, and in such a case, the exact sub-group would not be identified in the results
provided. Our reference panel will be continuously enriched to ensure most ancestral
groups are included.

In addition, ancestral composition estimates will feature a range of possible percentages
by making multiple comparisons of your DNA against our reference panel. While the
most consistent and related results will be displayed, the possible range are estimates.
This is a very common practice within the industry.

As more users undertake our genetic tests, our reference panel, algorithms and analysis
will be enhanced to provide more refined information as well as reflect latest
developments, technological updates and new scientific discoveries. We are transparent
about our science and look to keep enhancing our algorithms for further accuracy.

Your DNA does not change throughout your lifetime, however based on constant
research and development, Genelife keeps refining and improving its science.

This may result in getting the information and content displayed to be refreshed or
changed any time, including your results.

Our methodology

To estimate ethnic proportions for a customer, we use FastNGSAdmix, a machine
learning tool, that based on a population allele frequency panel (referred to herewith as
reference panel), will estimate the most probable ethnic proportions for the customer’s
genotype profile, using an expectation maximization algorithm. The technical details
about how it computes the estimates is detailed in Jorsboe et al., (2017).

Panel creation

We have developed an exhaustive panel to cover multiple ethnicities from all over the
world, including a range of sources.
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Sample collection

We have included samples from the 1000 Genomes Project Phase 3 (Auton et al., 2015),
the Human Genome Diversity Project (Bergstrom et al., 2020), and the Simons Diversity
Genome Project (Mallick et al., 2017) to cover most major populations from different
continents. Additionally, we have included samples from the Korean Personal Genome
Project, and the Singapore Genome Variation Project (Teo et al., 2009) to cover Korean
and Singaporean/Malaysian populations respectively. Finally, we included Indonesian,
Thai, Filipino, and Myanmar samples from our Genesis Asia database to boost our panel.

Panel curation

After compiling the list of candidate samples to include in our reference panel, we
removed all related samples using the KING relationship inference tool
(doi:10.1101/gr.095000.109) and filtered bi-allelic SNPs on MAF, HWE and LD using
PLINK (Prucell et al., 2007). Futher to this, we visualized population structures using PCA
to remove samples that might degrade the performance of our panel (e.g. mislabled
samples, non mono ethnic samples).

Research and Partnership

Genesis Healthcare and Genelife are actively involved in genetic research and
development across multiple domains. In the domain of ethnicity, ancestry composition
and population migrations, Genesis Healthcare has been collaborating in joint-research
with the National Institute of Genetics in Japan. For additional information, please visit
https://www.nig.ac.jp/nig/.

Technical Limitations and Updates

Ancestry estimation is a classification task based on a reference population panel.
Therefore, when a sample’s true ancestral population is missing from the database it is
impossible to recover that ethnicity for a customer. Instead the closest population will
be matched and displayed. However, as soon as novel representative samples for those
populations become available (e.g. from our customer database or from population
studies) we will update our reference panel to include these populations and improve
our ethnicity estimates.
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Glossary

SNP: single nucleotide polymorphism. A difference of a single building block of
DNA (a nucleotide) at a defined location in a genome.

MAF: Minor allele frequency: The frequency at which the second most common
SNP (allele) occurs in a specific population. Filtering is done to remove rare or
uncommon differences that are not generally shared between individuals.

HWE: Hardy-Weinberg equilibrium: A population genetics model that assumes
the proportions of genetic differences remain constant in a population. Variation
from the HWE can be used to filter out false differences.

LD: Linkage disequilibrium: A non-random association between different SNPs in
a genome.

For additional information, please visit the FAQs on our website. Users who have
undertaken the test are able to access more detailed references about ethnicity
composition in the GeneLife mobile application.
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