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Use of whole genome sequencing to determine genetic basis
of suspected mitochondrial disorders: cohort study

Katherine R Schon,*%? Rita Horvath,! Wei Wei,** Claudia Calabrese,*? Arianna Tucci,*
Kristina Ibafiez,” Thiloka Ratnaike,’>* Robert D S Pitceathly,® Enrico Bugiardini,®
Rosaline Quinlivan,® Michael G Hanna,® Emma Clement,” Emma Ashton,® John A Sayer,®
Paul Brennan,'® Dragana Josifova,'! Louise Izatt,!* Carl Fratter,'? Victoria Nesbitt,'?
Timothy Barrett,’*** Dominic ] McMullen,*? Audrey Smith,'* Charulata Deshpande,***
Sarah F Smithson, ® Richard Festenstein,” Natalie Canham,'® Mark Caulfield,*’

Henry Houlden,®?® Shamima Rahman,?®?*? Patrick F Chinnery,*??" on behalf of

the Genomics England Research Consortium

ABSTRACT

OBJECTIVE

To determine whether whole genome sequencing can
be used to define the molecular basis of suspected
mitochondrial disease.

DESIGN
Cohort study.

SETTING

National Health Service, England, including secondary
and tertiary care.

PARTICIPANTS

345 patients with suspected mitochondrial disorders
recruited to the 100 000 Genomes Project in England
between 2015 and 2018.

INTERVENTION

Short read whole genome sequencing was performed.
Nuclear variants were prioritised on the basis of gene
panels chosen according to phenotypes, Clinvar
pathogenic/likely pathogenic variants, and the top

10 prioritised variants from Exomiser. Mitochondrial
DNA variants were called using an in-house pipeline

MAIN OUTCOME MEASURE
Definite or probable genetic diagnosis.

RESULTS

A definite or probable genetic diagnosis was identified
in 98/319 (31%) families, with an additional 6 (2%)
possible diagnoses. Fourteen of the diagnoses (4%

of the 319 families) explained only part of the clinical
features. A total of 95 different genes were implicated.
0f 104 families given a diagnosis, 39 (38%) had a
mitochondrial diagnosis and 65 (63%) had a non-
mitochondrial diagnosis.

CONCLUSION

Whole genome sequencing is a useful diagnostic test
in patients with suspected mitochondrial disorders,
yielding a diagnosis in a further 31% after exclusion
of common causes. Most diagnoses were non-
mitochondrial disorders and included developmental
disorders with intellectual disability, epileptic
encephalopathies, other metabolic disorders,
cardiomyopathies, and leukodystrophies. These
would have been missed if a targeted approach was
taken, and some have specific treatments.
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How to choose a journal

Top tips

« Make sure your paper fits within the scope of the journal

s Assess the credentials of the journal or publisher

« Browse the content they publish for quality and relevance to your field

« Checkthe quality of their website

« Checkwhat tools and services they offer to authors

« Submit your research to one journal only, but check if they offer transfers to other journals

« Follow the instructions for authors carefully

There are two main factors to consider when choosing a journal: that your paper fits within the journal’s
scope, and the reputation of the journal itself. The reputation is not necessarily based on metrics such as
the impact factor, but on aspects such as the professionalism of the editorial team, the journal’s audience

and reach, or turnaround times, to name a few.

Whichever publisher or journal you choose, make sure they have high standards of peer review and
publication ethics. Think. Check. Submit. is a campaign that has been launched recently for this purpose,
and we recommend visiting their website for a useful checklist that will help you assess the credentials of a

journal or publisher.

The World Association of Medical Editors (WAME) has also provided some guidance to help editors,
researchers, funders, academic institutions and other stakeholders distinguish predatory journals from

legitimate journals: Identifying Predatory or Pseudo-Journals.

There are of course other factors to consider. You may want to ask the publisher about the tools and

services they offer to authors, check the quality of their website, and what content they publish.

If you have never submitted a manuscript before, be aware that submitting to more than one journal
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