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From clinic to genes and molecules – and back
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MS patients
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MS clinic MRI facility
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MS aetiology is complex
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HLA genes are associated with MS risk

HLA DQ6- DR2-B7-A3 haplotype /HLA-DRB1*1501: 60% MS, 30% controls  
Jersild et al 1972  - Sawcer and IMSGC, 2011
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International MS Genetics Consortium

IMSGC
https://www.imsgc.org/

Nordic MS
Genetics 
Network



• >52 non-HLA MS risk loci identified
• 9,772  MS cases
• 17,376 controls
• 475,806 SNPs 

IMSGC & WTCCC2 Nature (2011) 476; 214-9

MS group OUS/UiO

IMSGC
https://www.imsgc.org/



Approx. 200 MS risk variants identified in 2016

IMSGC,  in progress

35,314 MS

48,848 controls

IMSGC
https://www.imsgc.org/

Preliminary data 
IMSGC MS chip project:



Follow-up 1: 
Identification of molcular pathways can be based on genetic screens

IMSGC & WTCCC2 Nature (2011) 476; 214-9



Follow-up 2:  Genetics and clinical features

Summary MS genetic score is higher in 
MS with oligoclonal bands in CSF

Control/MS-OCB+ /MS-OCB- Control/MS-OCB+ /MS-OCB-

MS genetic score + HLA
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UCSF

MS genetic score  -HLA



DNA is hypermethylated in CD8+ T cells 
from untreated MS females
Bos, et al.I PlosOne 2015, 
collaboration with UC Berkeley (L. Barcellos)

Folllow-up 3:

Methylation and gene expression patterns
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Distribution of MS lesions on 
MRI is associated with specific 
MS-associated genes in an 
American cohort of 350 MS

Large -scale international 
study in progress

Folllow-up 4: 

Integration of brain imaging and genetic data



Example of European research initiative:
EU Horizon 2020 grant application 2016 Multiple 

MS



MultipleMS project strategy



Available MS data for the MultipleMS project



MultipleMS Stakeholder Forum

“..Stakeholders will be asked to provide MultipleMS with their knowledge and (in 
kind) contribution when needed. In addition, it will be discussed
with these stakeholders how they can be involved in exploiting relevant Multiple 
MS output….”



Summary and perspectives: MS genetics and beyond

• Genetic profiling - is available

– Including  genetic and molecular risk 
markers - research purpose

• Molecular subphenotyping - in progress

– Better characterization of patients

• Pharmacogenomics and use of 
biomarkers- personalized therapy

– Genetic variants, molecular
mechamisms and MRI are biomarkers 
for treatment effect and can be used  
in personalized therapy

«The future has already happened»   
Francis Collins, NIH Director



Thanks!
Collaborators:

• Our patients and controls

• MS research group at Department of 
Neurology, Oslo University Hospital (OUH) 
and University of Oslo (UiO)

• Institutes  of  Immunology, Medical 
Genetics, Basic Medical Sciences, 
Psychology, Biostatics, UiO

• Departments of Neurology, 
Neuroradiology, Ophthalmology, OUH

• Norwegian MS registry and biobank

• Nordic MS genetics Network

• University of Cambridge, UK

• University of San Francisco, USA

• International MS Genetic Consortium 
(IMSGC) and collaborating institutions
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• Norwegian Research Council (NRC)

• NevroNor, NRC

• Oslo University Hospital

• University of Oslo

• Norwegian South East Health 
Authorities

• Wellcome Trust, UK  through IMSGC 
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• Odd Fellow MS society, Norway 
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• Novartis, Biogen Idec, Aventis, 
Schering, Norway (unrestricted 
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Our patients

MS Research Group
OUH/UiO

IMSGC
https://www.imsgc.org/


