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3. Timeline:  Analysis to begin in ARIC to begin as soon as approval is granted  

     First draft by June 2012 

 

4. Rationale:  

 

Fetuin-A is a protein that is produced almost exclusively by hepatocytes and secreted into 

the bloodstream.
1,2

  Fetuin-A directly binds and inhibits the insulin receptor on 

adipocytes and skeletal muscle cells.  When bound, it decreases the rate of insulin 

receptor tyrosine kinase activity, and downstream intracellular signaling cascades, 

resulting in insulin resistance.
7, 8

 This function is conserved in multiple mammalian 

models in vitro
9-12

 and in vivo.
7, 8, 12

 The fetuin-A knock-out mouse has improved insulin 

sensitivity by euglycemic clamp experiments, lower triglyceride and FFA levels, 

resistance to weight gain, and less adiposity.
13, 14

  We
15

 and others
16, 17

 have shown that 

higher fetuin-A is cross-sectionally associated with insulin resistance and longitudinally 

associated with incident diabetes in older adults.
18,19

  

The gene encoding fetuin-A (AHSG) is located on Chr 3 (3q27); a locus that has been 

linked with phenotypes of the metabolic syndrome and T2DM.
20,21

 A French group 

conducted a detailed candidate gene association study of the AHSG gene by directly 

sequencing the gene-encoding exons and the flanking regions. They identified 9 single 

nucleotide polymorphisms (SNPs) with a minor allele frequency of 5% or more, and 

showed strong linkage disequilibrium (LD) among the SNPs in the entire region. In a 

case-control study, they found that one SNP (rs1071592) had a significantly higher 

prevalence among those with T2DM compared to normoglycemic controls. Two other 



SNPs that were in almost complete LD (rs4917 and rs2248690) showed the same 

tendencies, although associations with these SNPs with T2DM did not reach statistical 

significance.
22

     

 

In the literature, variation in the AHSG gene is associated with fetuin-A levels. Carriers of 

the major alleles of rs2248690 (A; frequency in Caucasians ~74%), rs4917 (C; ~77%), 

and rs4918 (T ~66%) have higher levels of circulating fetuin-A, compared to carriers of 

the variant alleles.
23-25

 However, it is not known whether other genetic loci can be 

identified that play a role in the regulation of fetuin-A concentrations. So far, no genome-

wide analyses have been performed to identify genetic determinants of fetuin-A.  

Hence, the current proposal aims to include ARIC  GWAS data in a meta-analysis of 

cohorts with fetuin-A levels available in the CHARGE consortium (FHS, CHS, ARIC), 

the Health ABC cohort, and the Nurses’ Health Study.  

 

5. Main Hypothesis/Study Questions: 

 

To identify the common genetic determinants of fetuin-A levels. 

 

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). 

 

In ARIC, fetuin-A concentrations will be taken from measurements performed on visit 1 

plasma samples in the random subcohort selected for the “Inflammatory Precursors of 

Type 2 Diabetes” ancillary study. 

 

SAMPLES 

Men and Women.  

 

EXCLUSIONS 

1. Missing genotype data 

2. Missing data on fetuin-A concentrations 

 

STRATIFICATION OF SAMPLE 

Analysis will be conducted separately for Caucasians and African-Americans. 

 

TRAIT OF INTEREST 

Fetuin-A (g/L), untransformed. 

 

COVARIATES 

Age, age
2
, sex, field center, and principal components, where appropriate. 

 

Brief analysis plan and methods: 



 
Genetic model: additive model 

Fetuin-A (untransformed) = age +age
2
 +sex + principal components/field center +SNP 

QC methods at cohort levels as previously described at  

http://depts.washington.edu/chargeco/wiki/QCprocedures 

 
Meta-analysis: 

Cohort-specific results will be meta-analyzed using MetABEL or Metal software. 

a. Fixed Effects 

b. Significance threshold: p< 5x10
-8  

 

c. Final QC step (e.g. filtering MAF at 1%) at meta-analysis stage 
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public has access to the published results of NIH funded research.  It is your 
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