


































































































































































Dissection of pleiotropic effects in genome-wide association studies of phenotypes related to 
cardiometabolic health 

80 2 | Literature review 

 

and, thus, the many shared associated variants between T2D and glycaemic traits (as represented in 
figure 2.15). T2D and glycaemic traits GWAS meta-analyses showed directional consistency, with 
increased FG levels for most identified T2D signals; however, we already discussed the fact that the 
mechanisms responsible for the pathogenesis of T2D and those influencing physiological glucose 
homeostasis do not completely overlap. To this end, it is noteworthy that most of T2D risk variants 
are related to decreased • -cell function, while variants at only a few loci (PPARG, FTO, and IRS1 
(insulin receptor substrate 1)) are associated with increased insulin resistance. IRS1 locus is in fact 
associated with increased risk of T2D, insulin resistance, along with decreased HDL, increased TG, 
and increased risk of cardiovascular disease19. 
T2D-susceptibility loci were also associated with other phenotypes apart from cardiometabolic 
traits: variants at HNF1B and JAZF1 (juxtaposed with another zinc finger gene 1) showed clear 
effects on susceptibility to prostate cancer, while CDKAL1 is also a susceptibility locus for Crohn’s 
disease100. 
 
Lipids lipoprotein levels in plasma are related to cardiovascular disease; in fact, several HDL and TG 
loci are also associated with cardiovascular disease (IRS1, C6orf106, KLF14 and NAT2 (N-
acetyltransferase 2)), suggesting that there may be selective mechanisms by which HDL or TG can be 
altered in ways that also modulate heart disease19. 
However, lipid traits share associated variants also with other cardiometabolic phenotypes, as 
represented in figure 2.26. For example, at the glucokinase regulator gene GCKR one common 
variant allele increases TG levels, but also lowers glucose levels, effects that run counter to 
epidemiological correlations156. 

 
 

Figure 2.25: Overlapping association signals between T2D and other metabolic traits. 


