ARIC Manuscript Proposal #2806

PC Reviewed: 08/09/16 Status: Priority:
SC Reviewed: Status: Priority:

1.a. Full Title: B-vitamin Dietary Intake & DNA methylation: The CHARGE Consortium
b. Abbreviated Title (Length 26 characters): EWAS of B-vitamin

2.  Writing Group:
Writing group members: CHARGE Epigenetics and Nutrition Working Groups, ARIC Members include Anne Justice,
Misa Graff, Kari North, and other investigators welcome

I, the first author, confirm that all the coauthors have given their approval for this manuscript proposal. AEJ

Contact Author: Anne Justice
Address: 137 East Franklin Street, Suite 306
Department of Epidemiology
University of North Carolina at Chapel Hill
Chapel Hill, NC 27514
Phone: 919.966.1403 Fax: 919.966.9800
E-mail: anne.justice@unc.edu

ARIC author to be contacted if there are questions about the manuscript and the first author does not respond or
cannot be located (this must be an ARIC investigator).
Name: Kari North
Address: 137 East Franklin Street, Suite 306
Department of Epidemiology
University of North Carolina at Chapel Hill
Chapel Hill, NC 27514
Phone: 919.966.2148 Fax: 919.966.9800
E-mail: kari_north@unc.edu

3. Timeline: 1 year

Study-level statistical analyses: July-August 2016
Interpretation and meta-analyses: September-December 2016
Manuscript preparation: January- February 2017

e Manuscript submission: March 2017

4. Rationale: One carbon metabolism is an important biological network which is linked to DNA methylation via several
metabolites, enzyme activities and dietary micronutrients. These factors serve as methyl donors to homocysteine, which
in turn incorporates the methyl groups to the DNA by s-adenosylmethionine. One of the widely studied groups of
methyl-donor micronutrients are B-vitamins (Figure 1) *2. Their role in regards to clinical outcomes are fairly known;
however, little is studied about their influence in changing epigenetic patterns 13-, A few studies have investigated their
associations with global (LINE-1) methylation ®%, but their association with methylation at specific locations on a
genome-wide scale remains unknown.



5. Main Hypothesis/Study Questions:

The objective of this study is to investigate
the associations of intake of methyl-donating
B-vitamins (Vitamin B2, B6, B12, folate &
choline) as well as intake of methionine with
leukocytic genome-wide DNA methylation,
measured using Infinium [llumina HM450k
arrays in the Cohorts for Heart and Aging
Research in Genomic Epidemiology (CHARGE)
Consortium.

6. Design and analysis (study design,
inclusion/exclusion, outcome and other
variables of interest with specific reference
to the time of their collection, summary of

Figure 1. Diagram illustrating the role of methyl-

donors in the one-carbon pathway that are
interest in the current study.
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Study design: This study will be a meta-analysis of study-specific association results available through the CHARGE
Consortium (Table 1). For the ARIC study results, we will use cross-sectional data taken from visit 2 or 3 (dependent on
availability of nutritional data for those with methylation typing, N=562) in the ARIC African American participants.

Exclusion:
e Individuals < 18 years of age
e Pregnant women
e Missing epigenetic data

e  Missing or unrealistic values (e.g. Participants with almost no (<500) or extreme energy (>5000) intake must be

excluded)
e Missing covariates
e Subjects with cancer

Exposures:
e Vitamin B2
e Vitamin B6
e Vitamin B12
e Folate
e Methionine
e Choline

Outcome data:

e Genome-wide DNA methylation Beta values assessed by 450k arrays

Biological covariates:

e Total energy Intake

e Total protein Intake only for the “methionine intake data”, since

Table 1.

Replication cohorts with nutrient data

available through CHARGE Consortium.

Cohort Ethnicity(ies) Sample
Name Size
FHS/FHSgen2  European Descent 2,498
GOLDN European Descent 991
RS-l European 457
RS-BIOS European 642
CODAM European 186
LBC36 European 900
CHS European 227
MESA European, African, and 1,264
Hispanic Americans

TwinsUK European 708
YFS European 167
ARIC African American 562

methionine intake is associated with Total protein intake.

o Age
e Sex
e BMI

e Technical covariates (e.g. Differential % white blood cell counts, batch effects, row effects).

e Smoking status (Current/Former/Never)




e  Physical Activity
0 Note: Following the harmonization methods in Kilpeldinen et al. ° categorizing it into a dichotomous
variable (physically inactive versus active).
e Supplement Intake for Folate/Vitamin B12/Multivitamins/B-vitamins (Users/Non-users)

Summary data analysis:
Exposures
We will examine both tertiles of nutrient intake and nutrient intake in continuous values.

Tertiles: For the Residual variables of each nutrient, we will calculate tertiles, coded as 0,1, and 2. Tertiles will be used
for the analysis with linear mixed models. No outliers are removed since we are using tertiles.

Continuous: In addition to tertiles, separate analysis will also be done on continuous variables. Outliers in this case will
be removed for each exposure that are < Q1 — (M x IQR) or > Q3 + (M x IQR), where Q1 is the Quartile 1 value, Q3 is
Quartile 3 value, IQR is the observed interquartile range (IQR), and M, a multiplying factor, is equal to 3.

Outcome Variables
Probe filtering: Probe filters may be study specific. Probes which fail the general QC criteria should be removed (e.g.
missing rate >5%)

Normalization: Depends on the cohort. ARIC used BMIQ.

Association Analyses

Linear Mixed Models will be used, wherein the technical covariates are treated as random factors and biological
covariates are treated as fixed factors. Each analysis will be performed stratified by dietary supplement status and
ancestry. Therefore, each nutrient will have a total of four analyses per ancestry (e.g. 1) Tertiles: Dietary Supplement-
Yes; 2) Tertiles: Dietary Supplement-No; 3) Continuous: Dietary Supplement-Yes; 4) Continuous: Dietary Supplement-
No), for a maximum of 24 models across six dietary exposures. Note: ARIC does not have data on choline, and therefore
will have only 20 models (4 x B2, 4 x B6, 4 x B12, 4 x methionine, 4 x folate).

Meta-Analysis

Given the different analytic strategies and cell types used among the participating studies, we will conduct a sample size-
weighted meta-analysis implemented in METAL. Significance will be assessed based on P<0.05/# of methylation sites
examined (~480,000 sites or P<1E-7).

Limitations/challenges: The methods discussed herein may be supplemented or altered as newly established methods
develop or should harmonization issues arise among participating studies.
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