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Te NEW ENGLAND JOURNAL of MEDICINE

The 100,000 Genomes Pilot on Rare-Disease Diagnosis

S WITH RARE DISEA

AND NO DIAGNOSIS — PRELIMINARY REPORT

2183 Probands w1th 161 undlagnosed dlsorders

{
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of diagnoses were identified of diagnoses required
through automated pipeline additional research

Novel 3 19

. . new disease genes new disease-gene
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Diagnostic
pipeline

25% of genetic diagnoses had immediate ramifications

for clinical decision making.

The 100,000 Genomes Project Pilot Investigators 10.1056/NEJMo0a2035790

Copyright © 2021 Massachusetts Medical Society

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

100,000 Genomes Pilot on Rare-Disease
Diagnosis in Health Care — Preliminary Report

The 100,000 Genomes Project Pilot Investigators

ABSTRACT

BACKGROUND

The U.K. 100,000 Genomes Project is in the process of investigating the role of
genome sequencing in patients with undiagnosed rare diseases after usual care
and the alignment of this research with health care implementation in the U.K.
National Health Service. Other parts of this project focus on patients with cancer
and infection.

METHODS

We conducted a pilot study involving 4660 participants from 2183 families, among
whom 161 disorders covering a broad spectrum of rare diseases were present. We
collected data on clinical features with the use of Human Phenotype Ontology
terms, undertook genome sequencing, applied automated variant prioritization on
the basis of applied virtual gene panels and phenotypes, and identified novel
pathogenic variants through research analysis.

RESULTS

Diagnostic yields varied among family structures and were highest in family trios
(both parents and a proband) and families with larger pedigrees. Diagnostic yields
were much higher for disorders likely to have a monogenic cause (35%) than for
disorders likely to have a complex cause (11%). Diagnostic yields for intellectual
disability, hearing disorders, and vision disorders ranged from 40 to 55%. We
made genetic diagnoses in 25% of the probands. A total of 14% of the diagnoses
were made by means of the combination of research and automated approaches,
which was critical for cases in which we found etiologic noncoding, structural,
and mitochondrial genome variants and coding variants poorly covered by exome
sequencing. Cohortwide burden testing across 57,000 genomes enabled the discov-
ery of three new disease genes and 19 new associations. Of the genetic diagnoses
that we made, 25% had immediate ramifications for clinical decision making for
the patients or their relatives.

CONCLUSIONS

Our pilot study of genome sequencing in a national health care system showed
an increase in diagnostic yield across a range of rare diseases. (Funded by the
National Institute for Health Research and others.)
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Genomics England PanelApp

A crowdsourcing tool to allow gene panels to be shared, downloaded, viewed and evaluated by the
Scientific Community

Home

Latest news: 29th July 2021

Read our new publication in the American Journal of Human Genetics highlighting the benefits
of using the PanelApp platform in harmonising gene and panel curation efforts across healthcare

News

Navigate & Explore

Reviewers. systems in collaboration with PanelApp Australia.

Guidelines Scaling national and international improvement in virtual gene panel curation using a
i to di ion, AJHG, 2021

APl

FAQs

May 2021: NHS GMS Panels Resource Now Available!

Contact, Content & Glossary

Introducing

NHS Genomic Medicine Service INHS|

(GMS) Panels Resource England

https://panelapp.genomicsengland.co.uk
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PanelApp Australia

A crowdsourcing tool to allow gene panels to be shared, downloaded, viewed and evaluated by the

Scientific Community

Home

News

Navigate & Explore
Reviewers
Guidelines

API

FAQs

Contact, Content & Glossary

Welcome to PanelApp Australia

HOT OFF THE PRESS

Read our new publication in the American Journal of Human Genetics highlighting the benefits of
using the PanelApp platform in harmonising gene and panel curation efforts across healthcare
systems:

Scaling national and international improvement in virtual gene panel curation using a
collaborative approach to discordance resolution

Zornitza Stark, Rebecca E. Foulger, Eleanor Williams, Bryony A. Thompson, Chirag Patel, Sebastian
Lunke, Catherine Snow, Ivone U.S. Leong, Arina Puzriakova, Louise C. Daugherty, Sarah Leigh,
Christopher Boustred, Olivia Niblock, Antonio Rueda-Martin, Oleg Gerasimenko, Kevin Savage,
William Bellamy, Victor San Kho Lin, Roman Valls, Lavinia Gordon, Helen K. Brittain, Ellen R. A.
Thomas, Ana Lisa Taylor Tavares, Meriel McEntagart, Susan M. White, Tiong Y. Tan, Alison Yeung,
Lilian Downie, lvan Macciocca, Elena Savva, Crystle Lee, Ain Roesley, Paul De Fazio, Jane Deller,
Zandra C. Deans, Sue L. Hill, Mark J. Caulfield, Kathryn N. North, Richard H. Scott, Augusto
Rendon, Oliver Hofmann, Ellen M. McDenagh

Global Alliance

/\//\ Australian
v\ Genomics

https://panelapp.agha.umccr.org
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