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Chromosomal Variants Help Explain Why People With 
Obesity Often Develop Diseases Such as Asthma and 
Diabetes 

The link between obesity and other diseases may be found in chromosomal 

inversions 

Barcelona, 28 May 2020 - People who are obese often have comorbid 

conditions, for example hypertension, asthma, diabetes or depression. While 

the authors of many epidemiological studies have postulated an association between these 

diseases and obesity, until now it was not known whether obesity was a cause or a 

consequence of these comorbidities or the result of shared genetic conditions. 

Now, a study led by the Barcelona Institute for Global Health (ISGlobal), a centre supported 

by the ”la Caixa” Foundation, has identified several chromosomal alterations that explain 

the tendency for obesity to be associated with certain other diseases. The research, recently 

published in the American Journal of Human Genetics, is the result of a collaboration with 

Pompeu Fabra University (UPF) in Barcelona, the University of Adelaide, the Estonian 

Genome Centre and the Barcelona Supercomputing Centre.  

Analysing data from over 400,000 individuals, the researchers identified 

chromosomal inversions responsible for shared susceptibility to obesity and 

certain related diseases. “Chromosomal inversions are rearrangements that cause a 

segment of DNA to be reversed end to end, that is, the fragment is arranged in the opposite 

direction to the linear sequence of the reference DNA segment,” explains Juan Ramón 

González, first author and coordinator of the study and head of the Bioinformatic Research 

Group in Genetic Epidemiology (BRGE) at ISGlobal. “These types of mutations can alter the 

function of several genes located in or near the inverted regions. This is why inversions make 

certain people more susceptible to diseases that often occur concomitantly, such as 

obesity and hypertension, for example”. 

The findings of this study indicate that certain inversions often found in the population are 

more frequent in people who are obese and have at least one of the diseases 

typically associated with excess body weight. In fact, the research team identified 

three chromosomal inversions that are common in people who have obesity and 

asthma, obesity and hypertension, or obesity and depression.  

“This is the first study to thoroughly assess the role played by common inversions in human 

traits”, explains González, who, together with his team, has invested ten years of intense 

work in the development of the bioinformatic tools that have made it possible to study 

these kinds of variations, which were—until now—impossible to analyse on a large scale. 

Obesity and Diabetes 

One of most interesting findings was the increased frequency in obese and diabetic people 

of an inversion located on chromosome 8: “We observed this phenomenon in the large 

population cohort of the UK biobank and validated it in the largest global diabetes 

consortiums (70KforT2D),” specifies, González. “In fact, we went a step further and 

established the possible molecular mechanisms by which this inversion can link the 

two diseases”. According to the article, this chromosomal inversion can change gene 

http://www.isglobal.org/en/


 

 

expression or alter the effect certain genetic variants have on the expression of genes, which 

are key to obesity and insulin regulation, ultimately causing diabetes. 

Obesity is a complex disease that is becoming increasingly prevalent in society and the 

accompanying conditions have a very negative impact on the quality of life and life 

expectancy of those affected. González concludes, “Our results shed light on the complex 

relationships between obesity and its comorbidities and define a causal pathway linking 

chromosomal inversions and conditions, such as diabetes, that are prevalent in people who 

are obese”. 
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