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ICH GWAS Recruitment Updates

ICH GWAS Investigators Meeting:
To be held during the ISGC Workshop
in Sydney, Australia. Date and time TBD.

Please contact Valerie (vvalant@partners.org) or Sarah Gramann (gramansc@UCMAIL.UC.EDU) for
additional details
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This is the 25th issue of the ISGC ICH bi-monthly newsletter. This newsletter is a tool for updating all
members of the ISGC on aspects of projects relating to Intercerebral Hemorrhage. In addition to project

updates, this will also include information on phenotyping, genotyping, data analysis and other logistics.

The newsletter will be sent out bi-monthly on the 15" of each release month (or nearest workday) as an
email attachment from the Coordinating Center at Massachusetts General Hospital. Both Dr. Jonathan
Rosand of Massachusetts General Hospital and Dr. Daniel Woo of The University of Cincinnati oversee this
Newsletter. For study specific questions, please contact either Valerie Valant or Sarah Gramann who can

direct your inquiry toward the investigating researcher.

If you would also like to add topics to the next newsletter, or provide feedback on the current newsletter,
please contact Valerie Valant.

Valerie Valant Sarah Gramann

Massachusetts General Hospital The University of Cincinnati
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Study Updates

ERICH (Ethnic and Racial Variation in Intracerebral Hemorrhage)

Contact Site: University of Cincinnati

Aims: The ERICH study is a multi-center, prospectively recruited case-control study of
spontaneous intracerebral hemorrhage. Site selection for  enrollment
targeted minority populations of African-American and Hispanic populations with a
goal of recruiting 1000 cases in each ethnic minority as well as 1000 cases
among non-Hispanic Whites. Controls are identified from the same region as the
cases through random-digit dialing and all subjects undergo a direct interview and
cases undergo an additional chart abstraction, 3, 6 and 12 month follow-up.
Centralized neuroimaging review is performed on all cases and every fifth subject
has a study-MRI performed.

Status: The study is over 80% of targeted enrollment for the time period and is adding
centers.

GERFHS: Genetic and Environmental Risk Factors for Hemorrhagic Stroke

Contact Site: University of Cincinnati

Aims: The GERFHS study is a population-based, prospectively recruited case-control study
of spontaneous intracerebral hemorrhage. Demographically mached controls are
identified by random digit dialing and a direct interview and chart abstraction is
performed on enrolled cases and a chart abstraction on all cases of ICH within the
region. Aims: To perform a genome-wide association study of ICH using Affymetrix
6.0 array to identify common variants associated with ICH.

Status: Recruitment is at 80% of target and should complete in the coming year. 50% of
genotyping is completed with a final anticipated total genotyped size of 916 cases
and 916 controls.

ICH GWAS (Intercerebral Hemorrhage — Genome Wide Association Study)
Contact Site: Massachusetts General Hospital and University of Cincinnati
Aims: This multi-center genome-wide association study (GWAS) is designed to identify
genetic determinants of:
1) Risk of intracerebral hemorrhage (ICH) using a case-control design
2) Clinical course of ICH using a cohort design of individuals who have suffered
an ICH.
Status: We are currently in the process of genotyping warfarin related ICH cases and
controls. Currently outlining replication steps as described below in “Chromosome 11:
Tagman Replication.”



COL4A1/COL4A2

Contact Site: Massachusetts General Hospital

Abstract: Collagen, type IV, alpha 1 (COL4A1) and alpha 2 (COL4A2) form heterotrimers
and are abundant components of basement membranes, including those of the
cerebral vasculature. COL4A1 mutations are an increasingly recognized cause of
multisystem disorders, including highly penetrant cerebrovascular disease and
intracerebral hemorrhage (ICH). Because COL4A1 and COL4A2 are structurally and
functionally associated, we hypothesized that variants in COL4A2 would also cause
ICH.We sequence COL4A2 in 96 patients with ICH and identify three rare,
nonsynonymous coding variants in four patients that are not present in a cohort of
144 1CH-free individuals. All three variants change evolutionarily conserved amino
acids. Using a cellular assay, we show that these putative mutations cause
intracellular accumulation of COL4A1 and COL4A2 at the expense of their secretion,
which supports their pathogenecity. Furthermore, we show that Col4a2 mutant mice
also have completely penetrant ICH and that mutations in mouse and human lead to
retention of COL4A1 and COL4A2 within the endoplasmic reticulum (ER).
Importantly, two of the three putative mutations found in patients trigger ER stress
and activate the unfolded protein response. The identification of putative COL4A2
mutations that might contribute to ICH in human patients provides insight into the
pathogenic mechanisms of this disease. Our data suggest that COL4A2 mutations
impair COL4A1 and COL4A2 secretion and can also result in cytotoxicity. Finally, our
findings suggest that, collectively, mutations in COL4A1 and COL4A2 contribute to
sporadic cases of ICH.

ICH Meta-Analysis

Contact Site: Massachusetts General Hospital

Aims: To identify and uncover the common genetic determinants of risk of non-warfarin
intracerebral hemorrhage.

Status: Meta-analysis of GOCHA and GERFHS data in all ICH and ICH subtypes (lobar
and deep ICH) showed a significant association between all ICH and SNPs on
chromosome 11 and several promising stacks on other chromosomes. Further
investigation has shown these SNPs on chromosome 11 lie on an uncategorized
pseudo-gene, which is also a CNV region. We are currently performing a CNV
analysis of the GOCHA and GERFHS subjects as well as running Tagman replication
of the top two SNPs from the meta-analysis (described below in “Chromosome 11:
Tagman Replication.”)

Chromosome 11: Tagman Replication
Contact Site: Massachusetts General Hospital
Aims: To replicate association of chromosome 11 SNPs from GOCHA-GERFHS meta-
analysis.
Status: GOCHA and GERFHS have selected top SNPs from chromosome 11 for replication
in previously non-genotyped samples. We will run the assays and look for association
of these two SNPs with non-warfarin ICH. Projected completion is February 2012.
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ExomeChip Genotyping
Contact Site: Massachusetts General Hospital and University of Cincinnati
Aims: To test the rare variant risk hypothesis of ICH in samples which have already
completed genotyping through GWAS.
Status: We are currently in the beginning stages of sample submission for genotyping.
Chips are to be shipped to the Broad Institute, where genotyping will take place.
Results are to be received in early spring 2012.

A Genetic Score Analysis: Common Genetic Variants (CGVs) for Hypertension
and Risk of Intercerebral Hemorrhage
Contact Site: Massachusetts General Hospital
Aims: 1) To examine whether increasing numbers of common genetic variants associated
with hypertension influence the risk of ICH.
Hypothesis: Increasing numbers of CGVs associated with HTN produce
additive increases in ICH risk.
2) To examine whether increasing numbers of common genetic variants associated
with hypertension influence the radiological features and clinical outcome of ICH.
Hypothesis: Increasing numbers of CGVs associated with HTN produce larger
hematomas, as measured upon at admission and at 24 hours, and worsens
clinical outcome.
Status: Oral presentation at ISC 2012. Data analysis completed. Manuscript in preparation.
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US GOCHA Site Recruitment Update

Principal Investigator Warfarin Cases Warfarin Control
Institution Recruited: Recruited:

Last Name  First Name 9/1/11-12/31/11 9/1/11-12/31/11
Brown Devin University of Michigan 0 0
Majersik Jennifer University of Utah 0 1
Meschia James Mayo Clinic, Jacksonville 0 0
Rosand Jonathan Massachusetts General Hosp. 9 0
Selim Magdy Beth Israel Deaconess Med. Ctr. 0 0
Silliman Scott University of Florida 0 2
Tirschwell David University of Washington 2 2
Worrall Brad University of Virginia 2 0
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Sites recruiting prospectively as part of ICH GWAS

Principal Investigator

Institution C"“r?”.y € Status
: Origin

Last Name First Name
Thijs Vincent University Hospital Leuven Belgium Joining
Slowik Agnieszka Jagiellonian University, Poland Joined

Krakow

Schmidt Reinhold Medical University Graz Austria Joined
Dichgans Martin Ludwig Maxm ::?::nhs University, Germany Joined

Sites recruiting retrospectively as part of ICH GWAS
Data presented in the table below are estimates of the number of samples each participating center has pledged to
provide for the ICH GWAS. Actual numbers of samples analyzed will vary depending on DNA and phenotype quality.

o : SEMIES
P [ ;

ISRC A e e o Country  Numberof  NUMPEr  \eceived by

: Institution o of .
First of Origin Cases Controls Genotyping
Last Name Name Center
Dichgans Martin Munich Germany 50 50 Yes
Levi Chris University of Newcastle Australia 25
Lindgren Arne University Hospital, Lund Sweden 153 167 Yes
Macleod Mary University of Aberdeen UK 40 40
St. George's,
Markus Hugh University of London UK 200 200
Melander Olle Malmo University Sweden 100 300
Hospital
Montaner Joan Vall d’Hebron Hospital Spain 169 176 Yes
Rothwell Peter Oxford UK 40 40 Yes
Roquer Jaume Hospital del Mar Spain 200 200 Yes
Schmidt Reinhold Medical University Graz Austria 42 400 Yes
Hammersmith Hospitals
Sharma Pankaj & Imperial College UK 49 Yes
London
Slowik Agnieszka Jagiellonian University Poland 224 420 Yes
. Western General,
Sudlow Cathie Edinburgh UK 100 100

For further information on these topics please contact either:

Valerie Valant Sarah Gramann
Massachusetts General Hospital The University of Cincinnati
vvalant@partners.org gramansc @UCMAIL.UC.EDU
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