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4. Rationale:

Lipid homeostasis in animals is regulated by the sterol-dependent cleavage of sterol
regulatory element-binding protein 1 (SREBP1) and sterol regulatory element-binding
protein 2 (SREBP2), membrane-bound transcription factors that control the expression of
genes involved in the synthesis of cholesterol, fatty acids, triglycerides, and
phospholipids in the liver and other organs. Proteolytic release of SREBPs from the cell
membrane requires the presence of SREBP cleavage-activating protein (SCAP) that
contains a sterol-sensing domain and forms a complex with the SREBPs. In cells lacking
sterols, SCAP transports SREBPs from the endoplasmic reticulum (ER) to the Golgi
complex where the SREBPS are activated through cleavage by site-1 protease and site-2
protease before subsequent entry into the nucleus . The product of the insulin-induced
gene 2 (INSIG2) is a 225 amino acid protein containing six membrane-spanning helices.
If sterols are available, INSIG2 blocks lipid synthesis by preventing the activation of
SREBPs by SCAP so that the SREBPs are retained in the ER and transcription of target
genes declines®.

INSIG2 also regulates the level of cholesterol contained in cell membranes by binding
to the enzyme 3-hydroxy-3-methylglutaryl coenzyme A reductase (HMG CoA reductase)
which catalyzes the rate-limiting step in cholesterol biosynthesis. Following interaction
with INSIG2 and INSIG1 (insulin-induced gene 1), a protein highly expressed in liver
with 59% amino acid identity to INSIG2, HMG CoA reductase is ubiquitinated and
rapidly degraded in the proteasome’™°. In order to establish the role of insig-2 in
lipogenesis in vivo, Takaishi et al. infected Zucker diabetic fatty rats with recombinant
adenovirus containing the insig-2 cDNA and found that insig-2 overexpression resulted
in decreased levels of triacylglycerols in the liver and plasma when compared to
uninfected control diabetic rats **.

Herbert et al. identified a genetic variant (rs7566605) 10 kb upstream of the INSIG2
gene associated with obesity as assessed by a BMI>=30 kg/m2 in participants in the
Framingham Heart Study*2. This finding was subsequently replicated in four of five
additional populations including individuals of Western European ancestry, African-
Americans, and children. Since the CC genotype conferring susceptibility was found to
be present in about 10% of the individuals studied, the authors speculated that although
the rs7566605 single nucleotide polymorphism (SNP) has a moderate influence on the
risk for obesity (pooled odds ratio (OR) of case-control studies = 1.22, 95% confidence
interval (CI) = 1.05-1.42, P value = 0.0080) there could be a considerable impact on
public health due the high frequency of the allele in the population. However, the
absence of an association between the rs7566605 SNP and BMI levels when DNA
samples from the Nurses Health Study cohort were genotyped suggests that the SNP may
be associated with obesity in some but not all populations. The results of linkage
analyses in both humans®® and mice™* also suggest that the INSIG2/Insig2 region may harbor a



quantitative trait locus for obesity. We therefore propose to study the association of the
INSIG2 polymorphism with obesity in the biracial prospective ARIC study. The
7566605 SNP has recently been genotyped on the entire ARIC cohort.

Since obesity is a well-established risk factor for non-insulin dependent diabetes
mellitus (NIDDM)™ *®, the possibility that the risk for diabetes is influenced by an
individual’s INSIG2 genotype and that disease susceptibility may be modified by obesity
will also be addressed.
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5.  Main Hypothesis/Study Questions:

1. To estimate the frequency distribution of INSIG2 gene variation in a population-based
sample of whites and African-Americans

2. To evaluate the independent effect of INSIG2 gene variation on measures of body size
including body mass index (BMI), weight, waist circumference, and waist-to-hip ratio in
a race-specific manner. Age, gender, and field center will be included as covariates.

3. To evaluate the independent effect of INSIG2 gene variation on prevalent diabetes
case status in a race-specific manner. Age, gender, and field center will be included as
covariates.

4. To evaluate whether obesity as assessed by various measures of body size including
BMI, weight, waist circumference, and waist-to-hip ratio modulates the independent
effect of INSIG2 gene variation on diabetes susceptibility. These analyses will be carried
out using age, gender, and field center as covariates.

6. Data (variables, time window, source, inclusions/exclusions):

Caucasian and African-American participants will be evaluated separately for this
analysis. The usual DNA restriction, ethnic group, and missing data exclusion criteria
will be used. In analysis models, BMI will be used as both a categorical and a continuous
variable. Division into categories of BMI will be carried out based on standard criteria
where an individual with a BMI>=25 kg/m? is considered overweight, a BMI>=30 kg/m?
is considered as a measure of obesity, while those individuals with a BMI>=40 kg/m* are
considered morbidly obese. Waist-to-hip ratio will be analyzed separately for males and
females after division into quartiles in controls by gender. Logistic regression will be
used to predict prevalent diabetes case status.
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