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Outline of Manuscript: 

I. Introduction
Obesity is governed by environmental and genetic factors and their complex interactions. Epigenetic changes represent a mechanism at a DNA level underlying the gene-environment interaction. Both obesity measures and DNA methylation change with age. Available data indicate that epigenetic profiles influence body mass index (BMI) and vice versa. The objective of this study is to examine the temporal relationship between DNA methylation profiles and BMI in a longitudinal cohort in Bogalusa Heart Study.
II. Methods

a. Study sample and data required
The study cohort consists of 138 adults who have DNA methylation and BMI measured two times at baseline (2006-2007) and follow-up (2008-2010). DNA methylation data on 480,000 CpG sites were completed in Microarray Core Facility, University of Texas Southwestern Medical Center, Dallas, TX using Illumina Infinium HumanMethylation450 BeadChip Kit. The DNA methylation data will be cleaned with proper samples and probes exclusion, normalization and transformation. Covariates will include age, race, gender, and self-reported current smoking status (yes/no).
b. General Analysis Plan

Descriptive statistics will be calculated for all study variables. The baseline and follow-up BMI and DNA methylation values will be adjusted for age, sex and smoking by regression residual analyses and then standardized with Z-transformation by race groups. The cross-lagged path coefficients will be estimated simultaneously based on the correlation matrix of the quantitative variables of interest using the maximum likelihood method. The validity of model fitting is indicated by a goodness-of-fit Chi-square test and a comparative fit index. Path analysis will be performed by the program LISREL version 8.52 separately by race groups.

Table 1. Characteristics (Mean±SD, Median with quartiles, %) of study variables by race and gender
Figure 1.  Manhattan plot of the associations between BMI and DNA Methylation by race at baseline and follow-up
Figure 2.  Cross-lagged panel design of longitudinal changes in BMI and DNA Methylation
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