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Q&A 

 

(3 points each; total 15 points; indicate all correct answers; only a correct set of answers given to a 

question adds up your score with 3 points – otherwise no marks are gained for that question; 

questions are quite similar to exam multiple choice questions) 

 

1. Select the correct statement(s) 

a. Pleiotropic genes exhibit single phenotype 

b. Pleiotropy is caused by a gene that has multiple phenotypic effect 

c. Lethal genes causes the appearance of ancestral characters 

 

2. Studies on eQTLs aim to  

a. discover genetic variants that explain variation in gene expression levels;  

b. discover environmental factors that implact a quantitative trait; 

c. discover exposures to a quantitiative trait. 

 

3. Bayesian colocalizationa analysis, aiming to estimate the posterior probability that the same 

variant is causal in both a GWAS and eQTL study while accounting for the uncertainty of LD, may 

derive posterior support for the hypothesis 

a. no causal variants for either trait; 

b. two distinct causal variants, one for each trait; 

c. a single causal variant common to both traits (co-localization). 

 

4. Which statement(s) about interactions in statistical models is(are) false: 

a. The scale on which the outcome variable is modelled matters 

b. Spurious interactions can arise when explanatory variables are correlated and there are 

unmodeled nonlinear relationships 

c. Interactions can be nonlinear such that the interaction term x1x2 will not capture all 

interactions of biological interest 

 

5. Alice performed an expression quantitative trait locus (eQTL) analysis using left ventricular 
myocardium samples of 5204 individuals. She identified many statistically significant associations, 
amongst which an eQTL for the SNP rs7612445 and the gene GNB4 (Figure 1). Den Hoed et al. 
published the results of a genome-wide association study on heart rate in 2013, in which they 
identified an associated locus on chromosome 3 (Figure 2). The statistically most strongly 
associated SNP is rs7612445. This SNP is associated with increased heart rate (effect allele = C). 
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Figure 1: A mean and standard-error 
plot for an eQTL of the gene GNB4. 

Figure 2: Overview of a heart rate 
associated locus. 

 

 

Combining these data, which of the following statements are true: 

(I) The more copies of the C allele a person possesses, the higher their heart rate and the 
higher their expression of GNB4 in the left ventricular myocardium. 

(II) The SNP rs7612445 is the causal SNP underlying increased heart rate.  
 

a. Only statement I is true. 

b. Both statements are true. 

c. Both statements are false.  
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Literature style 

 

(15 points; Papers are organized around the following themes. Each group selects one paper. Further 

instructions: same as homework assignment 1) 

 

Interactions 

 

 

Networks 

 

 

Multi-omics 
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