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Outline of Today’s Talk

• Introduction to the Viking Genes Biobank

• Recruitment, engagement & involvement of >8,000 participants with 
ancestry from the Northern Isles of Scotland

• Progress towards return of actionable genetic results

• Framework for other cohorts and biobanks considering return of results
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“Viking Genes” − The Northern Isles of Scotland

People from Orkney & Shetland have the highest 

degree of “Norse blood” in the British Isles & Ireland  
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VIKING I cohorts – clinic recruitment from 2005 – 2015

~4,000 participants 
from Orkney or Shetland

Consent for feedback of phenotype 

from clinic visit, not for genetic results

• Have supported hundreds of research papers

• Blood collected in clinics for plasma, serum, RNA 
and DNA – “multiomics”

• The DNA samples were genotyped, then some 
WGS and finally all exome sequenced

• Linkage to NHS data

www.ed.ac.uk/viking
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VIKING cohorts – rare genetic variants

Research using the increasingly 
detailed genetic data shows a 
different pool of rare gene variants 
compared to cosmopolitan 
populations

Some rare variants are medically relevant.

And some of those are “actionable”

Actionable finding: a gene change that is 

linked to a condition or disease that can be 

prevented or improved by (NHS) treatment.

Actionable variant = AV

•PMID: 31765389
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• Analysis from WGS of 5 actionable variant 

LQTS carriers from Shetland: distant 

relationship from a common ancestor

• Carriers in “Family B” not connected to “Family 

A” in recorded pedigree or genealogy

• Therefore Family B was not identifiable by 

cascade testing in a clinical setting 

• We returned results via GPs (primary care) 

based on ECG data (prolonged QTc

phenotype)

An AV that increases risk of sudden death
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• VIKING II is an online study, no clinics

• Online consent & questionnaire, “spit-and-post” saliva collection for DNA

• Eligibility: two or more grandparents Orkney or Shetland, >4,000 new volunteers

• Electronic health record linkage (all three Viking Genes cohorts ~8,000 people) “longitudinalisation”

• REC-approved consent for return of selected actionable genetic results

• Worldwide recruitment

VIKING II cohort - recruitment launched January 2020

Time Course of Questionnaire Completions

VIKING II Participant Locations

Northern Isles 46.3%      Rest of Scotland 35% 

Rest of UK 10.2% Rest of World 8.5%
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VIKING II: DNA Extraction & Sequencing

Need sequence data to find actionable variants

DNA extractions delayed due to covid research prioritisation by the core lab, which in turn delayed the sequencing
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Actionable BRCA1 variant found in 20 participants of Westray descent 

– a founder mutation

Classification: Pathogenic in ClinVar database, 
familial breast-ovarian cancer

Nearly 500-fold higher variant frequency in 
Orkney compared to UK Biobank
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• Most genetic AVs act dominantly, i.e., when present in a single copy (heterozygote)
• Many are in genes that can affect risk for cardiovascular conditions, or cancer
• No return of results of clinically uncertain significance
• By definition, return of AV results is not the same as sharing all genetic data with volunteers:

Actionable genetic variants: ~1 - 4% of populations

- Does not disclose genetic variants predisposing to 
conditions with no treatment

- Does not disclose variants that act recessively

- Reduces issues of family structure e.g., non-paternity

- New AVs will continue to emerge, therefore long-term 
engagement with volunteers is important
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Checklist of steps for RoR

• Consider which results to return

• Develop a plan for return of results

• Obtain participant informed consent 

• Collect and analyse data

• Confirm results 

• Disclose research results 

• Follow-up and monitor 

Vears et al, manuscript in preparation, Isabelle Budin-Ljsne
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Return of results is in partnership 

with UK NHS Clinical Geneticists

Prof. Zosia Miedzybrodzka Dr. John Dean
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Summary & Next Steps
• Offer consent for RoR to existing biobank participants

• Finish analyses of research data (exome sequence) in Viking Genes to 
identify actionable findings

• Agree list of variants to be returned (clinical input)

• Implement Return of Results (~120 people in 8,000 Viking Genes 
participants)

- Research results, so verify by a different analysis method
- We send a letter, with an invitation to find out more

• NHS will offer counselling, and take a new blood sample for analysis

• Materials & experience from Viking Genes should be of wider value: 
- Both consent at recruitment, and re-consent of existing cohorts
- Participant engagement and involvement, benefit sharing
- In line with international policy and the wishes of participants



September 6-8, 2022       #nordicbiobank2022       nbc.biobanksverige.se

VIKING Genes
Social Media:

@vikinggene

@vikinggenes

@viking_genes

Viking Genes Team –
Rachel Edwards, David Buchanan and Prof Jim Wilson

NHS Grampian Clinical Genetics
Dr Lucija Klaric

Clinical Research Facility, University of Edinburgh

The Volunteers!

https://www.facebook.com/vikinggene/
https://twitter.com/vikinggenes
https://www.instagram.com/viking_genes/
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Email: Shona.kerr@ed.ac.uk

Thank you!

@shona_kerr

mailto:Shona.kerr@ed.ac.uk

