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Exome sequencing—one test to rule them all?
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Advances in genomic testing have vastly improved clinicians’
ability to identify a molecular genetic cause for both common and
rare diseases. But could such testing replace more conventional
diagnostic modalities entirely? The study of Bourgon et al.
suggests that prenatal exome sequencing may be sufficient to
diagnose the cause of multiple congenital anomalies, without the
need for post-mortem examination [1]. In particular, the extra
phenotypic information derived from fetal post-mortem did not
substantially increase the diagnostic yield of exome sequencing. In
the presence of multiple congenital anomalies, the prenatal
phenotype identified through imaging may be sufficient to
interpret exome sequencing.
Exome sequencing is a valuable diagnostic tool—but it does

have limitations in the types of variant it can detect. A classic
limitation of exome sequencing is limited coverage of deep
intronic variants. Nicita et al. demonstrate this, and the need to
use orthogonal techniques, such as RNA sequencing, to identify
non-coding variants in a child with a biochemical diagnosis of
Krabbe disease [2]. Of course exome sequencing cannot detect
repeat expansions or methylation status, of relevance to myotonic
dystrophy type 1 [3]. Perhaps the most significant limitation to
exome sequencing is our ability to interpret the identified variants.
Chopra et al. describe how publication of the protein structure of
DNA polymerase delta was required to enable identification of a
pathogenic variant in the POLD1 gene [4]. Extensive exome
sequencing studies have been unable to identify recurrent protein
coding causes of cardiovascular laterality defects. Breuer et al.
identify novel candidate genes in a series of individuals with
laterality defects, but without significant replication in a larger
cohort [5]. Despite its limitations, trio exome sequencing is clearly
a powerful diagnostic tool. In this issue, Brea-Fernández et al.
identified a diagnostic yield of 25% from trio sequencing for
intellectual disability, which is similar to the results of other studies
[6]. Exome sequencing also increases our understanding of clinical
phenotypes. Al Shamsi et al. describe new cases of SLC25A32
deficiency presenting with hypoketotic hypoglycaemia without
neuromuscular features [7].
Identification of causal genetic variants is the science of

medicine. Helping families understand results and cope with
them is part of the art. Firth et al. describe the role of a clinical
psychologist in helping families come to terms with genetic
conditions as part of a Clinical Genetics service [8].

Alisdair McNeill1,2✉
1Department of Neuroscience, The University of Sheffield, Sheffield,

UK. 2Sheffield Clinical Genetics Department, Sheffield Children’s
Hospital NHS Foundation Trust, Sheffield, UK.

✉email: a.mcneill@sheffield.ac.uk

REFERENCES
1. Bourgon N, Garde A, Bruel AL, Lefebvre M, Mau-Them FT, Moutton S, et al. Same

performance of exome sequencing before and after fetal autopsy for congenital
abnormalities: toward a paradigm shift in prenatal diagnosis? Eur J Hum Genet.
2022. https://doi.org/10.1038/s41431-022-01117-7

2. Nicita F, Stregapede F, Deodato F, Pizzi S, Martinelli S, Pagliara D, et al. “Atypical”
Krabbe disease in two siblings harboring biallelic GALC mutations including a deep
intronic variant. Eur J Hum Genet. 2022. https://doi.org/10.1038/s41431-022-01111-z

3. Yanovsky-Dagan S, Cohen E, Megalli P, Altarescu G, Schonberger O, Eldar-Geva T,
et al. DMPK hypermethylation in sperm cells of myotonic dystrophy type 1
patients. Eur J Hum Genet. 2021. https://doi.org/10.1038/s41431-021-00999-3

4. Chopra M, Caswell R, Barcia G, Rondeau S, Jonard L, Nitchké P, et al. Mild MDPL in a
patient with a novel de novo missense variant in the Cys-B region of POLD1. Eur J
Hum Genet. 2022. https://doi.org/10.1038/s41431-022-01118-6

5. Breuer K, Riedhammer KM, Müller N, Schaidinger B, Dombrowsky G, Dittrich S,
et al. Exome sequencing in individuals with cardiovascular laterality defects
identifies potential candidate genes. Eur J Hum Genet. 2022. https://doi.org/
10.1038/s41431-022-01100-2

6. Brea-Fernández AJ, Álvarez-Barona M, Amigo J, Tubío-Fungueiriño M, Caamaño P,
Fernández-Prieto M, et al. Trio-based exome sequencing reveals a high rate of the
de novo variants in intellectual disability. Eur J Hum Genet. 2022. https://doi.org/
10.1038/s41431-022-01087-w

7. Al Shamsi B, Al Murshedi F, Al Habsi A, Al-Thihli K. Hypoketotic hypoglycemia
without neuromuscular complications in patients with SLC25A32 deficiency. Eur J
Hum Genet. 2021. https://doi.org/10.1038/s41431-021-00995-7

8. Firth C, Tripathi V, Kowalski Bellamy A, Somers N, Roos C, Tomlinson C. A unique
service: how an embedded psychology team can help patients and genetics
clinicians within a clinical genetics service. Eur J Hum Genet. 2022. https://doi.org/
10.1038/s41431-022-01112-y

AUTHOR CONTRIBUTIONS
AM conceived and wrote this paper.

COMPETING INTERESTS
The author declares no competing interests.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Alisdair McNeill.

Reprints and permission information is available at http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

www.nature.com/ejhg

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41431-022-01145-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41431-022-01145-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41431-022-01145-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41431-022-01145-3&domain=pdf
https://doi.org/10.1038/s41431-022-01145-3
https://doi.org/10.1038/s41431-022-01145-3
mailto:a.mcneill@sheffield.ac.uk
https://doi.org/10.1038/s41431-022-01117-7
https://doi.org/10.1038/s41431-022-01111-z
https://doi.org/10.1038/s41431-021-00999-3
https://doi.org/10.1038/s41431-022-01118-6
https://doi.org/10.1038/s41431-022-01100-2
https://doi.org/10.1038/s41431-022-01100-2
https://doi.org/10.1038/s41431-022-01087-w
https://doi.org/10.1038/s41431-022-01087-w
https://doi.org/10.1038/s41431-021-00995-7
https://doi.org/10.1038/s41431-022-01112-y
https://doi.org/10.1038/s41431-022-01112-y
http://www.nature.com/reprints
www.nature.com/ejhg

	Exome sequencing—one test to rule them all?
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION




