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3. Timeline: 

6-9 months: individual center analysis; meta-analysis 

6 months: writing the manuscript 

 

4. Rationale:  

Odd-numbered chain fatty acids (OCFAs) are primarily produced by bacteria and 

other lower organisms.
1
 These fatty acids can be found in most animal tissues, 

although the levels are especially high in tissues of ruminant animals probably 

because ruminal microorganisms have particularly strong capacity of synthesizing 

OCFAs.
2
 Because human body cannot produce OCFAs through de novo synthesis, 

levels of these fatty acids in human tissues are determined by their intake levels and 

post-absorption metabolism within human body. A moderate to strong correlation 

was found between levels of certain OCFAs (15:0 and 17:0) and dairy fat intake in 

human observational studies,
3-5

 suggesting that at least some of OCFAs can be used 

as biomarkers of dairy fat consumption. However, it is unknown whether there are 

other factors, related to either diet or metabolism, that determine the levels of these 

fatty acids in human body.  

5. Main Hypothesis/Study Questions: 

In this analysis, we aim to shed light on the genetic determinants for the levels of 

OCFAs in plasma in a genome-wide association (GWA) analysis within the 

CHARGE Fatty Acid 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 data analysis, and any anticipated methodologic limitations or challenges if 

present). 

1. Outcomes:  

Levels of the following fatty acids in plasma phospholipids or erythrocytes: 

a) 15:0 (if available) 

b) 17:0 (if available) 

c) Sum of 15:0 and 17:0 (if both fatty acids are non-missing) 

d) 19:0 (available in the NHS and HPFS only) 

e) 21:0 (available in the NHS and HPFS only) 

f) 23:0 (available in the ARIC, NHS and HPFS only) 

 

2. Inclusion/exclusion criteria for participants: 

Inclusion: participants with European ancestry only. 

Exclusion: Missing data of 15:0 AND 17:0. 

 



3. GWA analysis 

a) Genotypes: Genotyped SNPs or imputed HapMap CEU SNPs (release r22).  

b) Chromosomes: All chromosomes excluding the sex-chromosomes 

c) Additive models using linear regression that takes into account uncertainty of 

imputation (i.e., dosage of imputed SNP alleles should be used). Robust variance 

estimators will be applied to derive standard errors and to calculate P values. 

d) Covariates: age (yr), gender, case-control status (if case-control study), study site 

(if applicable), population substructure (if needed, based on your judgment, please 

adjust principal components to correct for population stratification) 

e) Separate models for each fatty acid outcome. 

 

4. Meta-analysis: 

a) Fixed-effects model 

b) Weighed by using the inverse of the corresponding standard errors 

c) Significance threshold: P < 5×10
-8

 

d) Final QC step at meta-analysis stage: effect sample size > 150. 
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