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As international programs explore expanding the use of newborn genomic
sequencing, machine learning can help to improve and standardize what genes
and conditions should be included.

More than a decade ago, researchers launched the BabySeq Project, a pilot
program to return newborn genomic sequencing results to parents and measure
the effects on newborn care. Today, over 30 international initiatives are
exploring the expansion of newborn screening using genomic sequencing
(NBSeq), but a new study by researchers from Mass General Brigham highlights
the substantial variability in gene selection among those programs. In a paper
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Genetics and Genomics, they offer a data-driven
approach to prioritizing genes for public health

consideration.

“It's critical that we be thoughtful about which
genes and conditions are included in genomic
newborn screening programs,” said co-senior
author Nina Gold, MD, [2 director of Prenatal
Medical Genetics and Metabolism at

Massachusetts General Hospital (MGH), a Left to right: Julie Yeo, BS (not
founding member of the Mass General Brigham an author on this paper); Sophia
healthcare system. “By leveraging machine Adelson, BA; Nina Gold, MD;
learning, we can provide a tool that helps Sarah Bick, MD; Thomas Minten,
policymakers and clinicians make more informed PhD. Credit: Courtesy of Nina
choices, ultimately improving the impact of Gold, Mass General Brigham

genomic screening programs.”

The authors introduce a machine learning model

that brings structure and consistency to the selection of genes for NBSeq
programs. This is the first publication from the International Consortium of
Newborn Sequencing (ICoNS), founded in 2021 by senior author Robert C.
Green, MD, MPH, (7 director of the Genomes2People Research Program at
Mass General Brigham, and David Bick, MD, PhD, of Genomics England in the
United Kingdom.

Researchers analyzed 4,390 genes included across 27 NBSeq programs,
identifying key factors influencing gene inclusion. While the number of genes
analyzed by each program ranged from 134 to 4,299, only 74 genes (1.7%) were
consistently included in over 80% of programs. The strongest predictors of gene
inclusion were whether the condition is on the U.S. Recommended Uniform
Screening Panel, has robust natural history data, and if there is strong evidence
of treatment efficacy.

Using these insights, the team developed a machine learning model
incorporating 13 predictors, achieving high accuracy in predicting gene
selection across programs. The model provides a ranked list of genes that can
adapt to new evidence and regional needs, enabling more consistent and
informed decision-making in NBSeq initiatives worldwide.
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“This research represents a significant step toward harmonizing NBSeq

programs and ensuring that gene selection reflects the latest scientific evidence
and public health priorities," said Green.

Read the paper (@

Authorship: In addition to Gold and Green, Mass Brigham General authors
include Sarah Bick, and Sophia Adelson. Additional authors include Thomas
Minten, Sophia Adelson, Nils Gehlenborg, Laura M. Amendola, Frangois Boemer,
Alison J. Coffey, Nicolas Encina, Alessandra Ferlini, Janbernd Kirschner, Bianca
E. Russell, Laurent Servais, Kristen L. Sund, Ryan J. Taft, Petros Tsipouras, Hana
Zouk, ICoNS Gene List Contributors, David Bick and the International
Consortium on Newborn Sequencing (ICoNS).

Disclosures: Amendola, Coffey and Taft are employees and shareholders at
lllumina Inc. Gehlenborg is co-founder and equity owner of Datavisyn. Gold
provides occasional consulting services to RCG Consulting and receives
honoraria from Ambry Genetics. Green has received compensation for advising
the following companies: Allelica, Atria, Fabric, Genomic Life and Juniper
Genomics; and is co-founder of Genome Medical and Nurture Genomics.
Russell and Sund are consultants at Nurture Genomics. Servais received
personal compensation from Zentech and lllumina Inc. Tsipouras is a co-
founder of PlumCare RWE, LLC.

Funding: This work was supported by the following grants: T32GM007748,,
ROTHGO011773, KOBHG012811-01, TRO03201, HDO77671, TR0O03201, and EU-IMI
H2020 GRANT (101034427).

Paper cited: Minten T, et al. “Data-driven consideration of genetic disorders for
global genomic newborn screening programs” Genetics in Medicine DOI.
10.1016/j.gim.2025.101443
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