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Estimados compañeros
Os enviamos la Newsletter del consorcio GeneStroke, donde esperamos encontraréis
información de vuestro interés sobre las novedades del consorcio y de la genética en el
ictus.
Equipo GeneStroke
www.GeneStroke.com
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Últimas publicaciones con participación de GeneStroke:
Loci associated with ischaemic stroke and its subtypes (SiGN): a genome-wide association study.
NINDS Stroke Genetics Network (SiGN); International Stroke Genetics Consortium (ISGC). Lancet Neurol. 2016; 15:
174–84.
Genome-wide meta-analysis of cerebral white matter hyperintensities in patients with stroke.
Traylor M, Zhang CR, Adib-Samii P, et al. International Stroke Genetics Consortium. Neurology. 2016 Jan 12;
86(2):146-53.
Epigenome-wide association study identifies TXNIP gene associated with type 2 diabetes mellitus and sustained hyperglycemia.
Soriano-Tárraga C, Jiménez-Conde J, Giralt-Steinhauer E, Mola-Caminal M, Vivanco-Hidalgo RM, Ois A, Rodríguez-Campello
A, Cuadrado-Godia E, Sayols-Baixeras S, Elosua R, Roquer J; GENESTROKE Consortium. Hum Mol Genet. 2016 Feb 1;
25(3):609-19.
DNA methylation levels are highly correlated between pooled samples and averaged values when analysed using the Infinium HumanMethylation450 BeadChip array.
Gallego-Fabrega C, Carrera C, Muiño E, Montaner J, Krupinski J, Fernandez-Cadenas I; Spanish Stroke Genetics Consortium.
Clin Epigenetics, 2015 Jul 31;7(1):78.
An Inflammatory Polymorphisms Risk Scoring System for the Differentiation of Ischemic Stroke Subtypes.
Muiño E, Krupinski J, Carrera C, Gallego-Fabrega C, Montaner J, Fernández-Cadenas I. Mediators Inflamm, 2015;
2015:569714.
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PROYECTOS GENESTROKE EN ACTIVO
Actualmente tenemos estos proyectos en curso:
Proyecto: Impacto de la polución ambiental aérea
(carbón negro y material particulado) en el ictus isquémico.
IP: Jaume Roquer (Hospital del Mar)
Estado: Financiado. Pendiente iniciar

¿Quieres realizar un estudio
y necesitas colaboraciones?
¡¡¡ Envía tu propuesta !!!
¡PARTICIPAD!

Proyecto: EWAL (Estudio de Epigenome Wide Association en Leucoaraiosis.
Contribución de la epigenética en el envejecimiento cerebral.
IP: Jordi Jiménez Conde (Hospital del Mar)
Estado: Financiado. Pendiente iniciar
Proyecto: GENERACIÓN (Estudio GENÉtico de mutaciones RAras en el ictus isquémico y creación de un
score clínico-genético de predicCIÓN de riesgo)
IP: Israel Fernández Cadenas (Vall d’Hebron Institut de Recerca i Mútua de Terrassa)
Estado: Financiado. Pendiente iniciar
Proyecto: miRO (miRNA associated to functional Outcome in Stroke)
IP: Cristòfol Vives (Hospital Son Espases)
Estado: En fase de análisis
Proyecto: ChiCHOS (Case/Control study to analyse tHe genetic risk factOrs of ischemic Stroke)
IP: Israel Fernández Cadenas (Vall d’Hebron Institut de Recerca i Mútua de Terrassa)
Estado: En fase de análisis
Proyecto: GODS project (Genetic contribution to functional Outcome and Disability after Stroke)
Coord: Jordi Jiménez Conde (Hospital del Mar). IPs grupo: Israel Fernández Cadenas (Vall d'Hebron); Xavier Estivill (Centro de
Regulación Genómica); Jerzy Krupinski (Mútua Terrassa) y Cristòfol Vives (Hospital Son Espases)

Estado: En fase de replicación
Proyecto: Pharmastroke (Epigenética en pacientes tratados con antiagregantes)
IP: Israel Fernández Cadenas (Vall d’Hebron Institut de Recerca i Mútua de Terrassa)
Estado: En fase de publicación
Proyecto: MENEAS (MEthylation of DNA depending on Nutrition and Exercise habits. Developing a marker of
“biological Age” and risk of Stroke)
IP: Jordi Jiménez Conde (Hospital del Mar)
Estado: En fase de publicación
Proyecto: Cardioembolic Exome (Secuenciación de exoma completo de pacientes con ictus cardioembólicos)
IP: Israel Fernández Cadenas (Vall d’Hebron Institut de Recerca i Mútua de Terrassa)
Estado: En fase de publicación
Proyecto: EWAS-Stroke (Estudio de Epigenome-Wide Association en los subtipos etiológicos de ictus isquémico)
IP: Jaume Roquer (Hospital del Mar)
Estado: En fase de publicación
Proyecto: GWAs GenotPA (Estudio de Genome-Wide Association en pacientes tratados con tPA)
IP: Israel Fernández Cadenas (Vall d’Hebron Institut de Recerca i Mútua de Terrassa)
Estado: En fase de replicación
Proyecto: GWALA!! (Bases genéticas de la leucoaraiosis.
Estudio de Genome Wide Association en población española)
IP: Jordi Jiménez Conde (Hospital del Mar)
Estado: En fase de publicación
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Para solicitar más información sobre
los proyectos podéis contactar conmigo

Marina Mola
(mmola@imim.es)

NOVEDADES SOBRE GENÉTICA EN EL ICTUS:
Loci associated with ischaemic stroke and its subtypes (SiGN): a genome-wide association

ISGC study.

NINDS Stroke Genetics Network (SiGN); ISGC. Lancet Neurol. 2016; 15: 174–84.

Abstract
BACKGROUND: The discovery of disease-associated loci through genome-wide association studies (GWAS) is the
leading genetic approach to the identification of novel biological pathways underlying diseases in humans. Until
recently, GWAS in ischemic stroke have been limited by small simple sizes and yielded few loci associated with
ischemic stroke. We did a large-scale GWAS to identify additional susceptibility genes forstroke and its subtypes.
METHODS: To identify genetic loci associated with ischaemic stroke, we did a two-stage GWAS. In the first stage,
we included 16 851 cases with state-of-the-art phenotyping data and 32 473 stroke-free controls. We constructed case-control strata by identifying samples that were genotyped on nearly identical arrays and were of similar
genetic ancestral background. We did genome-wide testing to identify stroke associated loci within each stratum
for each available phenotype, and we combined summary-level results using inverse variance-weighted fixedeffects meta-analysis. In the second stage, we did in-silico lookups of 1372 single nucleotide polymorphisms identified from the first stage GWAS in 20 941 cases and 364 736 unique stroke-free controls. Results from the two
stages were then jointly analysed in a final meta-analysis.
FINDINGS: We identified a novel locus (G allele at rs12122341) at 1p13.2 near TSPAN2 that was associated with
large artery atherosclerosis-relatedstroke (first stage odds ratio [OR] 1·21, 95% CI 1·13-1·30, p=4·50 × 10-8; joint
OR 1·19, 1·12-1·26, p=1·30 × 10-9). Our results also supported robust associations with ischaemic stroke for four
other loci that have been reported in previous studies, including PITX2 (first stage OR 1·39, 1·29-1·49, p=3·26 × 10
-19
; joint OR 1·37, 1·30-1·45, p=2·79 × 10-32) and ZFHX3 (first stage OR 1·19, 1·11-1·27, p=2·93 × 10-7; joint OR 1·17,
1·11-1·23, p=2·29 × 10-10) for cardioembolic stroke, and HDAC9 (first stage OR 1·29, 1·18-1·42, p=3·50 × 10-8; joint
OR 1·24, 1·15-1·33, p=4·52 × 10-9) for large artery atherosclerosis stroke. The 12q24 locus near ALDH2, which has
previously been associated with all ischaemic stroke but not with any specific subtype, exceeded genome-wide
significance in the meta-analysis of small artery stroke (first stage OR 1·20, 1·12-1·28, p=6·82 × 10-8; joint OR 1·17,
1·11-1·23, p=2·92 × 10-9).
INTERPRETATION: Our results suggest that all ischaemic stroke-related loci previously implicated by GWAS are
subtype specific. We identified a novel gene associated with large artery atherosclerosis stroke susceptibility.
Follow-up studies will be necessary to establish whether the locus near TSPAN2 can be a target for a novel therapeutic approach to stroke prevention. In view of the subtype-specificity of the associations detected, the rich
phenotyping data available in the Stroke Genetics Network (SiGN) are likely to be crucial for further genetic discoveries related to ischaemicstroke.
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Association of MTHFR C677T Genotype With Ischemic Stroke Is Confined to Cerebral Small

ISGC Vessel Disease Subtype.

Rutten-Jacobs LC, Traylor M, Adib-Samii P, Thijs V, Sudlow C, Rothwell PM, Boncoraglio G, Dichgans M, Meschia J,
Maguire J, Levi C, Rost NS, Rosand J, Hassan A, Bevan S, Markus HS. Stroke. 2016 Mar;47(3):646-51.

Abstract
BACKGROUND AND PURPOSE: Elevated plasma homocysteine levels are associated with stroke. However, this
might be a reflection of bias or confounding because trials have failed to demonstrate an effect from homocysteine lowering in stroke patients, although a possible benefit has been suggested in lacunar stroke. Genetic studies could potentially overcome these issues because genetic variants are inherited randomly and are fixed at
conception. Therefore, we tested the homocysteine levels-associated genetic variant MTHFR C677T for association with magnetic resonance imaging-confirmed lacunar stroke and compared this with associations with large
artery and cardioembolic stroke subtypes.
METHODS: We included 1359 magnetic resonance imaging-confirmed lacunar stroke cases, 1824 large artery stroke cases, 1970 cardioembolicstroke cases, and 14 448 controls, all of European ancestry. Furthermore,
we studied 3670 ischemic stroke patients in whom white matter hyperintensities volume was measured. We tested MTHFR C677T for association with stroke subtypes and white matter hyperintensities volume. Because of the
established association of homocysteine with hypertension, we additionally stratified for hypertension status.
RESULTS: MTHFR C677T was associated with lacunar stroke (P=0.0003) and white matter hyperintensity volume
(P=0.04), but not with the otherstroke subtypes. Stratifying the lacunar stroke cases for hypertension status confirmed this association in hypertensive individuals (P=0.0002), but not in normotensive individuals (P=0.30).
CONCLUSIONS: MTHFR C677T was associated with magnetic resonance imaging-confirmed lacunar stroke, but
not large artery or cardioembolicstroke. The association may act through increased susceptibility to, or interaction with, high blood pressure. This heterogeneity of association might explain the lack of effect of lowering homocysteine in secondary prevention trials which included all strokes.

ISGC Low-frequency and common genetic variation in ischemic stroke: The METASTROKE collaboration.

Malik R, Traylor M, et al. ISGC Analysis Group; METASTROKE collaboration; Wellcome Trust Case Control Consortium 2 (WTCCC2); NINDS StrokeGenetics Network (SiGN). Neurology. 2016 Mar 2.

Abstract
OBJECTIVE: To investigate the influence of common and low-frequency genetic variants on the risk of ischemic
stroke and etiologic stroke subtypes.
METHODS: We meta-analyzed 12 individual genome-wide association studies comprising 10,307 cases and
19,326 controls imputed to the 1000 Genomes (1 KG) phase I reference panel. We selected variants showing the
highest degree of association (p < 1E-5) in the discovery phase for replication in Caucasian (13,435 cases and
29,269 controls) and South Asian (2,385 cases and 5,193 controls) samples followed by a transethnic metaanalysis. We further investigated the p value distribution for different bins of allele frequencies for all IS
and stroke subtypes.
RESULTS: We showed genome-wide significance for 4 loci: ABO for all IS, HDAC9 for large vessel disease (LVD),
and both PITX2 and ZFHX3 for cardioembolic stroke (CE). We further refined the association peaks for ABO and
PITX2. Analyzing different allele frequency bins, we showed significant enrichment in low-frequency variants
(allele frequency <5%) for both LVD and small vessel disease, and an enrichment of higher frequency variants
(allele frequency 10% and 30%) for CE (all p < 1E-5).
CONCLUSIONS: Our findings suggest that the missing heritability in IS subtypes can in part be attributed to lowfrequency and rare variants. Larger sample sizes are needed to identify the variants associated with all IS
and stroke subtypes.
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Shared genetic contribution to Ischaemic Stroke and Alzheimer's Disease.

Traylor M, Adib-Samii P, Harold D; Alzheimer's Disease Neuroimaging Initiative; International Stroke Genetics Consortium (ISGC), Dichgans M, Williams J, Lewis CM, Markus HS; METASTROKE; International Genomics of
Alzheimer's Project (IGAP), investigators. Ann Neurol. 2016 Feb 23.

Abstract
OBJECTIVE: Increasing evidence suggests epidemiological and pathological links between Alzheimer's disease (AD)
and Ischaemic Stroke (IS). We investigated the evidence that shared genetic factors underpin the two diseases.
METHODS: Using genome wide association study (GWAS) data from METASTROKE+ (15,916 IS cases and 68,826
controls) and IGAP (17,008 AD cases and 37,154 controls), we evaluated known associations with AD and IS. On
the subset of data for which we could obtain compatible genotype-level data (4,610 IS cases, 1,281 AD cases and
14,320 controls), we estimated the genome-wide genetic correlation (rG) between AD and IS, and the three subtypes (cardioembolic, small vessel, large vessel), using genome-wide SNP data. We then performed a metaanalysis and pathway analysis in the combined AD and small vessel stroke datasets to identify the SNPs and molecular pathways through which disease risk may be conferred.
RESULTS: We found evidence ofa shared genetic contribution between AD and small vessel stroke
(rG(SE)=0.37(0.17); p=0.011). Conversely, there was no evidence to support shared genetic factors in AD and IS
overall, or with the other stroke subtypes. Of the known GWAS associations with IS or AD, none reached significance for association with the other trait (or stroke subtypes). A meta-analysis of AD IGAP and METASTROKE+
small vessel stroke GWAS data highlighted a region (ATP5H/KCTD2/ICT1), associated with both diseases (p=1.8x108
). A pathway analysis identified four associated pathways, involving cholesterol transport and immune response.
INTERPRETATION: Our findings indicate shared genetic susceptibility to AD and small vessel stroke and highlight
potential causal pathways andloci. This article is protected by copyright. All rights reserved.

ISGC

Genome-wide meta-analysis of cerebral white matter hyperintensities in patients with stroke.

Traylor M, Zhang CR, Adib-Samii P, Devan WJ, et al. International Stroke Genetics Consortium. Neurology.
2016 Jan 12;86(2):146-53.

Abstract
OBJECTIVE: For 3,670 stroke patients from the United Kingdom, United States, Australia, Belgium, and Italy, we
performed a genome-wide meta-analysis of white matter hyperintensity volumes (WMHV) on data imputed to
the 1000 Genomes reference dataset to provide insights into disease mechanisms.
METHODS: We first sought to identify genetic associations with white matter hyperintensities in a stroke population, and then examined whether genetic loci previously linked to WMHV in community populations are also associated in stroke patients. Having established that genetic associations are shared between the 2 populations, we
performed a meta-analysis testing which associations with WMHV in stroke-free populations are associated overall when combined with stroke populations.
RESULTS: There were no associations at genome-wide significance with WMHV in stroke patients. All previously
reported genome-wide significant associations with WMHV in community populations shared direction of effect
in stroke patients. In a meta-analysis of the genome-wide significant and suggestive loci (p < 5 × 10(-6)) from community populations (15 single nucleotide polymorphisms in total) and from stroke patients, 6 independent loci
were associated with WMHV in both populations. Four of these are novel associations at the genome-wide level
(rs72934505 [NBEAL1], p = 2.2 × 10(-8); rs941898 [EVL], p = 4.0 × 10(-8); rs962888 [C1QL1], p = 1.1 × 10(-8);
rs9515201 [COL4A2], p = 6.9 × 10(-9)).
CONCLUSIONS: Genetic associations with WMHV are shared in otherwise healthy individuals and patients with
stroke, indicating common genetic susceptibility in cerebral small vessel disease.
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PUBLICACIÓN ESPECIAL
Se publica en Lancet Neurology el Trabajo más ambicioso hasta el momento
en el campo de la Genética del Ictus.

Participación sustancial de GeneStroke a
través del ISGC tanto en la fase de descubrimiento (HdMar) como en la de replicación (HVHebron).
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CONGRESOS Y REUNIONES DE INTERÉS 2016-2017
25 European Stroke Conference, April 13-15, 2016. Venice, Italy.
American Academy of Neurology Annual Meeting (AAN), April 15-21, 2016. Vancouver, Canada.
European Stroke Organisation Conference, May 10-12, 2016. Barcelona, Spain.
The European Human Genetics Conference, May 21-24, 2016. Barcelona, Spain.
10th FENS Forum of Neuroscience, July 2-6, 2016. Copenhagen, Denmark.
Canadian Stroke Congress, September 14-17, 2016. Québec City, Québec.
American Society of Human Genetics (ASHG), October 18-22, 2016. Vancouver, Canada.
10th World Stroke Congress, October 26-29, 2016. Hyderabad, India.
Society for Neuroscience (SFN) Annual Meeting. November 12-16, 2016. San Diego, USA.
LXVIII Reunión Anual de la Sociedad Española de Neurología, November 2016. Valencia.
International Stroke Conference, February 22-24, 2017. Houston, Texas.
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Sugerencias…
mmola@imim.es
Estamos en la web!
www.genestroke.com

