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Summary:  

Overweight and obesity are one of our world's largest health problems today. The causes are 
most likely the western lifestyle today, which is more sedentary compared to other historical 
eras, accompanied by a constant access to low-cost high-calorie foods. Obesity has a major 
effect on society, both from an economic viewpoint and in a health perspective. Obesity has a 
high hereditability, as established through twin-studies. One hereditary factor found to have a 
significant meaning in the development of obesity is the fat mass and obesity associated gene 
(FTO), which has been suggested to be involved in feeding behavior and energy expenditure. 
FTO is ubiquitously expressed, highly expressed in the brain and especially in the 
hypothalamus. This project aims to validate earlier methods used to detect FTO gene 
expression and to explore FTO expression in reward pathway associated regions of the brain 
via qRT-PCR on rat tissues. 36 rats were given a choice of three diets, one palatable high fat 
diet and two reference diets (w/ protein or carbohydrate) for 5 days. After 5 days of food 
preference there was a washout period when the rats had free access to regular chow, so that 
any acute effects of the diets on gene expression subsides or diminishes. Tissue collection was 
made from all 36 rats 12 days after the food preference paradigm. Caudate putamen (CPu) 
and nucleus accumbens (NAcc) tissue, two nuclei in the brain’s reward system was collected 
from the rats and kept at -80° C in RNAse free solution. RNA isolation was then performed 
and cDNA was generated. Expression of different FTO splice variant related exons (exon 3, 
2+4, 5-6, 7 and 8) was performed on these nuclei. Results show some differential regulation 
of the different exons, which may explain some previous contradictory results. We also 
observe regulation of FTO transcripts in both the CPu and NAcc, which has previously not 
been published. 
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Introduction: 

Overweight and obesity are associated to increase the risk to develop many serious chronic 
diseases such as cardiovascular diseases, type-2 diabetes and cancer. It also is an important 
factor in developing sleep apnea and respiratory problems. During the last three decades the 
prevalence of obese or overweight people has increased massively and at a very high rate. In 
the year of 2005 the World Health Organization WHO estimated that there were 1.6 billion 
adults (over 16 years of age) in the world who were overweight and 400 million people who 
were obese. Overweight and obesity are defined with a Body Mass Index, (BMI) and is a 
number based on weight (in kilograms) divided by the square of height (in meters). 
Overweight is defined as BMI >25, and obesity as BMI >30. There are today more people that 
are overweight than underweight, which causes not only major health problems but also 
reduced life expectancy and discrimination that can affect the quality of life(Fredriksson et.al 
2008).    
 
The FTO (fat mass and obesity-associated) gene.  
 
The FTO gene is located at chromosome 16 on 16q12.2 (fig. 1) and has 9 exons in humans. 
FTO is expressed mostly in the brain and FTO mRNA has been located especially in the 
hypothalamus, pituitary gland and adrenal glands but also in adipose tissue and beta cells. 
FTO is expressed in other tissues as well. Humans that have a duplication of the region where 
FTO is located have an obese phenotype, mental retardation, as well as serious bilateral 
malformations in fingers and toes (van der Hoeven et al 1994). FTO was first identified in 
mouse by positional cloning when they discovered that one of the genes in a 1.6 megabase 
deletion of six genes on chromosome 8 including FTO which gave the phenotype fused toes 
(Ft)(Fawcett and Barroso. 2010). That is where the FTO gene originally got its name. Now 
when more of its function is known the name is still the same but definition has been changed 
to fat mass and obesity-associated (FTO) gene by the HUGO Gene Nomenclature Committee. 
FTO also exists under the name fatso at NCBI (Fredriksson et.al 2008).  In 2007, single 
nucleotide polymorphisms (SNPs) in the FTO gene region became correlated with BMI. The 
risk to develop obesity was identified in many different populations, which made FTO the 
first locus to be directly linked to adiposity.  The function of FTO was first unknown but with 
experiments of in vitro, in vivo and in silico studies on model organisms and humans 
improved knowledge and results show that FTO plays a part in controlling feeding behavior 
and energy expenditure( Fawcett and Barroso. 2010).  The different variants of the FTO gene 
is a very well conserved gene and has been found in vertebrate species in a single copy in 
both chicken and fish for example which suggests a common ancestor that existed over 450 
million years ago. The gene has even been found in two different species of algae but not in 
any other invertebrate species which could mean that the gene has undergone a horizontal 
gene transfer (Fredriksson et.al 2008). The biological function and signaling pathways of the 
FTO gene products are still unknown (Allzén 2009).  
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Figure1. Mouse and human Fto/Ftm gene cluster. SNPs (single nucleotide polymorphisms) 
associated with BMI (body mass index) are indicated (Stratigopoulos et al 2008). 

Obesity and the brain. 

Our bodyweight is kept in balance by our brain, which regulates appetite and satiety. By 
sending chemical signals that is secreted into our circulation from our energy supply, the fat 
storing adipose tissue, tells us how much energy is needed and our gastric system tell us how 
much food/energy that is available. These tools help us uphold the energy balance in our body 
through our appetite. The hypothalamus plays a very central part of regulating our appetite 
and over 50 years ago surgeries were performed on lateral hypothalamus (LH), which resulted 
in a decreased appetite as well as lesions on ventral medial hypothalamus (VMH) that resulted 
with an increase in appetite. Today LH is referred to as the hunger centre and VMH as the 
satiety centre in the brain though the whole system that involves feeding regulation are far 
more complex and has several other parts of hypothalamus involved, for example the arcuate 
nucleus (ARC) (Näslund and Hellström 2008). 
 
Reward pathways in the brain 
The reward system in the brain involves two pathways, the mesolimbic and the mesocortical 
pathway. The mesolimbic pathway goes from the ventral tegmental area (VTA) via the medial 
forebrain bundle to the nucleus accumbens where the neurons have their primary release of 
dopamine. The mesocortical pathway goes from the ventral tegmentum to the cerebral cortex 
and is another major dopamine pathway.  
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Dopamine 
Dopamine is a catecholamine neurotransmitter that plays an important role in many functions 
in the brain. Behavior, reward, motivation, learning, and movement are just some of them. 
Neurons whose primary neurotransmitter is dopamine are called dopaminergic neurons.  The 
release of dopamine makes us feel happy, satisfied, joyful and also motivated to proactively 
perform activities that reinforce these feelings again. This is what happens in drug abuse thus 
cocaine and amphetamines directly lead to an increase of dopamine in the mesolimbic 
pathway (http://encefalus.com/neurology-biology). Fig. 2 shows the dopamine pathways in 
the brain. 
 

 
Figure 2. Dopamine (red lines) reward pathways in the brain. Nucleus accumbens receives 
dopaminergic projections from a cluster of neurons in the ventral tegmental area (VTA). VTA 
also provides the dorsal striatum (caudate and putamen) with dopaminergic projections via 
the substantia nigra as well as the whole frontal cortex area. (Picture remodeled from 
http://encefalus.com/neurology-biology)  
 
Nucleus Accumbens. 
Nucleus accumbens is a nucleus in the brain that is a part of the limbic system. The function 
of the limbic loop is to take input signals from the amygdala, the orbital-medial prefrontal 
cortex and the subiculum (a ventral division of the hippocampal formation) and convert them 
to emotional reinforcements to the ventral parts of anterior striatum where the nucleus 
acccumbens is the largest component. This nucleus contains medium spiny neurons that under 
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the influence of dopamine excite telencephalic (forebrain) inputs and it is the primary site 
where drugs of abuse go from a neuronal signal to being an emotional reinforcement. Nacc 
receives its dopaminergic projections from a cluster of neurons in the ventral tegmental area 
(VTA). When a VTA projection neuron is excited it releases dopamine into Nacc and this 
activates the limbic system.  The activation in the limbic circuits is believed to immediately 
increase the rewarding effects by the release of dopamine to experiences like food, water, sex 
and other social rewards (Purves et al, 2008).   
 
Caudate Putamen. 
The caudate and the putamen are two nuclei that are included in the basal ganglia group called 
corpus striatum. Corpus striatum is the largest basal ganglia group of the motor nuclei. Basal 
ganglia in mammals are involved in motor control, emotion and cognition. The caudate nuclei 
are located next to thalamus in the centre of the brain and you have one caudate in each 
hemisphere. They are very innervated by dopamine neurons that come from VTA and 
substantia nigra compacta. The putamen is also a part of the basal ganglia. Together caudate 
and putamen form the dorsal striatum. They both contain the same type of neuron and circuits 
and they both regulate the neurotransmitter dopamine. When a neuron in caudate or putamen 
fires an actionpotential dopamine is released from the presynaptic terminal into the synaptic 
cleft. 	  
	  
	  

Aim:  

The aim of this study is to investigate how the different splice variants of the FTO gene 
expression is expressed in reward system pathways, and how they are affected by a calorie-
rich palatable diet. Previous studies have shown FTO to be regulated in feeding models. 
However, results remain inconclusive as to the direction of FTO-regulation by these models. 
The aim of this project was also to consider the specificity of primers used to detect 
expression in previous experiments, and to whether this could have affected the observed 
effects. 
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Material and methods: 

Wild type rat strains arrived from Taconic in Denmark 14 days old. The first 14 days the rats 
(all male) had an adaptability period of two weeks to get used to the environment in the new 
facility.  Day 15 and 16 behavioral tests were performed to investigate associations of 
anxiety-like behavior and food intake. At the end of this period, intake of standard chow is 
determined for each animal. Days 18 to 22 the rats got 5 days of access to three diets, a 
palatable high-fat diet and two reference diets (w/ protein or carbohydrate). Values presented 
in results are amount of high-fat diet consumed divided by total amount of food consumed. 
Eight animals are excluded because they did not reach stable preferences over the paradigm. 
Day 23 to 31 there was a washout period when the rats ate regular chow, so that any effects of 
the diets on gene expression subsides or diminishes. On day 31 tissue collection was made 
from 36 rats, when gene expression had returned to 'baseline'. CPu tissue and NAcc was 
collected from the rats and kept in RNA later and kept in the freezer.  

RNA isolation and cDNA synthesis: 

Tissue was transferred to 1.5 ml microcentrifuge tubes. 300 µl TRIzol reagent (Invitrogen, 
Breda, The Netherlands) and RNAse free glass beads were added and then the tissue was 
homogenized in a bullet blender for 3 minutes on speed 6. The liquid was transferred to 
eppendorf tubes and additional TRIzol was added to gain the volume of 1000 µl . Samples 
were incubated in room temperature for 5 minutes and then 200 µl chloroform was added to 
each sample. Samples was then mixed by turning them vigorously by hand for 15 seconds and 
incubated in room temperature for 2-3 minutes. Then samples were centrifuged at 12 000 g 
for 15 minutes at 4°C to separate the mixture into a lower red, phenol-chloroform phase, an 
interphase, and a colorless upper aqueous phase were the RNA is located. The upper aqueous 
phase were transferred to new eppendorf tubes and 500 µl was added,  then samples were 
incubated at - 20°C for 2 h or over night to precipitate the RNA.   

Samples were then centrifuged at 12 000 g for 10 minutes at 4°C to form an RNA pellet. The 
supernatant was removed and the pellet were washed by adding 1000 µl 75 % ethanol and 
then spun down at 12 000 g for 5 minutes at 4°C. Supernatant was then removed and the 
pellets were washed again. After second wash all of the supernatant was thoroughly removed 
and pellets air dried quickly. RNA pellets were then dissolved in RNAse free water and 
10xDNAse buffer was added. Samples were then incubated at 75°C for 15 minutes. DNA 
contamination was removed with treatment with DNAse Ι  (Roche Diagnostics, Uppsala, 
Sweden) at 37°C for 3 h.  The absence of genomic DNA was confirmed by PCR with primer 
700 from mouse and rat on DNAse treated RNA. RNA concentration was determined using a 
Nanodrop ND-1000 Spectrophotometer (NanoDrop Technologies, Wilmington, DE). cDNA 
was then synthesized with MMLV reverse transcriptase (General Electric, Uppsala, Sweden) 
using a random hexamers as primers according to the manufacturer´s instructions. cDNA 
synthesis was confirmed by PCR with mouse and rat primers.  
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Figure3. Animals are singly housed during food choice paradigm to allow the determination 
of individual food intake and preferences (Photo by Johan Alsiö). 

Table 1. Nutrient content in the different diets the rats could choose from during 5 days. 
HFD=High fat diet, HPD=High protein diet, HCD=High carbohydrate diet.  

  HFD HPD HCD 
Maize oil 200 100 100 
Lard 195   
Casein  200 495 200 
Maize starch 220 220 515 
Sucrose 100 100 100 
Cellulose 50 50 50 
Vitamin mix 5 5 5 
Mineral mix 20 20 20 
DL-methionine 10 10 10 
     
Fat (% kcal) 63 21 21 
Protein (% 
kcal) 14 48 19 
CHO (% kcal) 23 31 59 
Energy (kcal/g) 6.22 3.62 3.53 
    
    
Energy (kJ/g) 26.05 15.18 14.8 
    
 1000 1000 1000 
    
Q-PCR: 

First each tissue was run with housekeeping gene GAPDH with 1ul cDNA sample to 
determine cDNA concentration. Samples were then diluted to match 5ng/µl. To get 
normalization factors three housekeeping genes were run on CPu and NAcc. Housekeeping 
genes used was GAPDH, BTUB and RPL19.  Each of the 5 splice variants were then run on 
both tissues with quantitative real-time PCR. See table 4 below for plate setup on a 96well 
plate and mastermix receipt used. Table 2 below shows all FTO exon primers used for the 
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reactions. Splice variants were designed and chosen after mouse and human examples at 
ensemble. Accordingly to Ensemble primers for exon 5-6 is not established in rat or humans 
though this primer for mouse is used as a pilot study to see if there is any response to this 
transcript.  

Primers were designed to detect to differentiate between splice variants of special interest.  

Table 2.Primers of choice.  

Exon 3 Putative functional domain of de-methylase 
activity 

Exon 2+4 One splice variant lacking the exon 3 
functional domain (Ensembl). 

Exon 5-6 Primers used previously by Gereken et al 
2007. 

Exon 7 Primers used previously by Olszewski et al 
2009 

Exon 8 Exons encompass the most abundant exon in 
human transcripts (Ensembl). 

 

NAcc tissue: 2 × 5µ l cDNA sample of each of the 36 rats added to the wells. 15 µl mastermix 
was then added to all samples and 20 ul to the four negative controls.   

CPu tissue:  2 × 5 µl cDNA sample of each of the 36 rats added to the wells. 15 µl mastermix 
was then added to all samples and 2 0ul to the four negative controls 

Table 3. Plate setup for Q-PCR  

             
 1 2 3 4 5 6 7 8 9 10 11 12 
A 1 1 2 2 3 3 4 4 5 5 6 6 
B 7 7 8 8 9 9 10 10 11 11 12 12 
C 13 13 14 14 15 15 16 16 17 17 18 18 
D 19 19 20 20 21 21 22 22 23 23 24 24 
E 25 25 26 26 27 27 28 28 29 29 30 30 
F 31 31 32 32 33 33 34 34 35 35 36 36 
G - - - -                 
H                         
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Table 4. Mastermix receipt.  

 
Mastermix x1   x84  
H2O  9.52 84 799.7  
Buff  2.00 84 168.0  
dNTP  0.20 84 16.8  
MgCl2  1.60 84 134.4  
Fwd.primer 100pm/ul 0.05 84 4.2  
Rev.primer 100pm/ul 0.05 84 4.2  
DMSO  1.00 84 84.0  
SYBR  0.50 84 42.0  
Taq  0.08 84 6.7  

cDNA 
5 
ng/ul 5.00 84   

  20.0 84 1260 15 
 

Table 5. Primers used for Q-PCR and annealing temperatures for each primer.  

Rat:	   	   ann.t.	  
rrFTO_exon_3_S.1	   CTCAATGACTACCTACAG	   56	  
rrFTO_exon_3_A.1	   CATGAAGTTTAGCAAAGT	   56	  
rrFTO_exon_2+4_S.1	   ACACTTGGCTTCCTTACCT	   60	  
rrFTO_exon_2+4_A.1	   TGGACTCGTCATCGCTTT	   60	  
rrFTO_exon5-‐6_S.1	   CTCACAGCCTCGGTTTAG	   60	  
rrFTO_exon5-‐6_A.1	   CAGCGTTGTAAGATATAATCCA	   60	  
rrFTO_exon_8_S.1	   GTGGAACAAAGGAGTGAA	   56	  
rrFTO_exon_8_A.1	   CCATTCTTTCCTCAGATTCT	   56	  

no.	  89	  “FTO_1”	  (exon	  7)	  Sense	   aacaccaggctcttcacc	   62	  

no.	  89	  “FTO_1”	  (exon	  7)	  antisense	   cacttcatcatcgcaggac	   62	  
 

Results: 

Wildtype rats had a period of 5 days to choose between three different diets, one palatable 
high fat diet and two reference diets (w/ protein or carbohydrate). Then there was a "wash-
out" period of 12 days when given standard rodent chow. This was done in an effort to allow 
gene expression to return to baseline conditions. Tissue collection of CPu tissue and NAcc 
was made from 36 rats and kept in RNAse free solution. RNA isolation was made by 
extracting RNA from the brain using the TRIzol method and then converted to cDNA using 
reverse transcriptase for analyzing expression of different FTO exons in the tissue via 
quantitative PCR. See material and methods for more information.  

Table 1 shows the 36 different rats total food intake, their bodyweight at the end of the 
experiment, their standard rodent chow intake and the percentage of high fat diet intake 
during the experiment. Figure 2 shows the representative intake of 6 individual rats. 
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Table 6. Data of correlation between gained bodyweight and high fat diet for each and one of 
the 36 rats during the period of food preference.  

 HFD% Preference for the palatable high-fat diet  

 Total 
Total intake (grams) during the food choice 
paradigm 

 Bw Body weight at the end of the experiment  
 Chow Intake of standard rodent chow during pretest 
       
ID HFD% Total Bw Chow Grp1  

1 0.47 60.0 470.8 1135 0.47  
2  76.9 429.5 1291 0.05  
3 0.58 64.6 449.4 1298 0.58  
4 0.34 70.2 478.3 1296 0.34  
5 0.51 70.1 428.4 1272 0.51  
6 0.94 54.6 436.0 1322 0.94  
7 0.36 68.0 463.9 1243 0.36  
8  65.1 441.8 1174 0.27  
9 0.88 70.6 445.7 1189 0.88  

10 0.55 67.0 468.3 1123 0.55  
11  68.0 488.0 1224 0.29  
12  66.6 411.7 1171 0.39  
13 0.79 59.0 474.8 1175 0.79  
14 0.56 67.2 459.8 1186 0.56  
15 0.70 63.0 455.3 1286 0.70  
16 0.39 71.1 454.0 1282 0.39  
17 0.45 62.1 458.6 1382 0.45  
18  76.6 416.3 1323 0.23  
19 0.80 60.7 483.4 1136 0.80  
20 0.28 68.8 415.6 1244 0.28  
21 0.58 59.3 430.1 1185 0.58  
22 0.26 65.5 470.3 1151 0.26  
23 0.95 53.8 393.6 1132 0.95  
24  63.0 447.1 1240 0.27  
25 0.67 64.3 413.8 1363 0.67  
26 0.51 65.4 467.7 1262 0.51  
27 0.39 62.5 405.1 1149 0.39  
28  53.7 436.4 1202 0.39  
29 0.60 59.2 425.5 1219 0.60  
30 0.39 62.1 412.9 1258 0.39  
31 0.56 65.9 443.1 1129 0.56  
32 0.63 60.8 430.0 1032 0.63  
33  65.3 398.6 1131 0.56  
34 0.90 55.5 422.1 1190 0.90  
35 0.89 62.1 459.4 1238 0.89  
36 0.40 71.5 363.7 1228 0.40  
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Figure 4. Representative food intake of 6 rat individuals, note the large variance between the 
preferences of food in different rats. 

Analysis of FTO gene expression of FTO exons 2+4, 3, 5-6, 7 and 8 on tissue CPu and 
NAcc with Q-PCR (real-time).  

First each tissue was run with housekeeping gene GAPDH with 1ul cDNA sample to 
determine cDNA concentration. Concentration cDNA was then measured and samples were 
then diluted to match 5ng/ul. To get normalization factors three housekeeping genes were run 
on CPu and NAcc. Housekeeping genes used was GAPDH, BTUB and RPL19.  Different 
splice variants of FTO were then run on both tissues with quantitative real-time PCR. Graph 1 
to 8 below show the correlation between total food intake, standard chow intake, preference 
for a high fat diet and the bodyweight at the end of the experiment of all FTO exons in both 
tissues.  
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Figure 4. Correlation between food intake in 36 rats and the amount of FTO gene expressed 
in the CPu nuclei. Each of the bars in the graph represents all 36 animals grouped together. 
Y-axis is 0 correlation and X-axis shows slope in beta value. Graph A. Correlation between 
the total food intake during the experiment and the expression of FTO exons. Exon 2+4 shows 
a p= 0,0072  significant correlation. Graph B. Correlation of the total intake of standard 
chow during the experiment and the FTO exons  expression. No significant correlations. 
Graph C. Correlation of preference for a high fat diet during the experiment and the FTO 
exons expression. Exon 7 shows a p=0,0345 significant correlation. Graph D. Correlation of 
bodyweight at the end of the experiment and the FTO exons expression. Exon 5-6 shows a p= 
0,0166 significant correlation.  

 

Results indicate that the gene expression of exon 2+4 decreased with a p= 0,0072    
significance in correlation with the total food intake after completing the experiment. The 
high fat diet decreased the gene expression of exon 7 with a significance of p=0,0345  and the 
bodyweight correlation has a decreased gene expression of exon 5-6 with a significance of p= 
0,0166.  
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Figure 5. Correlation between food intake in 36 rats and the amount of FTO gene expressed 
in the Nacc. Each of the bars in the graph represents all 36 animals grouped together.	  Y-axis 
is 0 correlation and X-axis shows slope in beta value. Graph A. Correlation between total 
food intake during the experiment and the expression of FTO exons. Exon 8 shows a p=0,011 
significant correlation.	  Graph B. Correlation of preference for a high fat diet during the 
experiment and the FTO exons. No significant correlations.	  Graph C. Correlation of the total 
intake of standard chow during the experiment and the  expression of FTO exons. Exon 2+4 
shows a p= 0,046 significant correlation.  Graph D. Correlation of bodyweight at the end of 
the experiment and the FTO exons. Exon 3 shows a p=0,040 significant correlation.	  

Analysis of the NAcc tissue indicate that the gene expression of exon 8 increased with a 
p=0,011 significance in correlation with the total food intake after completing the experiment. 
The bodyweight correlation has an increased gene expression of exon 3 with a significance of 
p= 0,040. The intake of standard chow during the entire experiment shows a decrease 
expression of exon 2+4 with a p= 0,046 significance.  

Discussion:  

Gene expression analysis shows some differential regulation of different FTO exons in the 
NAcc and CPu. Correcting for multiple testing (n=40) gives us no p-values that reach 
statistically significant levels (p<0.00125). However, there is a strong trend for exon 2+4 in 



14	  
	  

the CPu to be negatively correlated to the total amount of ingested food during the food 
preference paradigm. The product measured by these primers encodes a truncated transcript 
that is missing the putative functional domain of exon 3. This transcript encodes a protein 
according to Ensembl but the function of this protein is unknown. The primers previously 
used by Gerken et al. encodes a product spanning the exon 5-6 border. This transcript shows 
some differential regulation compared to transcripts containing exon 3, exon 7 and exon 8 in 
the CPu when measuring how these transcripts correlate to body weight at the end of the 
paradigm. However, the p-value did not reach statistical significance when correcting for 
multiple testing. It is possible that transcripts containing this exon are regulated differently, 
which could explain some of the contradictory results obtained in gene expression studies on 
FTO from this group.  

In general, there is a trend for products containing more common exons, according to 
Ensembl, e.g. exon 7 and exon 8, to be regulated in the same direction. The largest differences 
and inconsistencies can be observed for the less common exons, exon 2+4 and exon 5-6. The 
transcripts containing exon 3 appear to be regulated in a similar manner as exon7 and exon 8. 

Accordingly to Church et al. 2010 an enhanced expression of FTO leads to an increased food 
intake and obesity in mice. Interestingly mice that were given a high fat diet, and had an 
overexpression of Fto, were 18% heavier that control mice also on a high fat diet. Recent 
results also show that the human risk-allele for obesity leads to higher transcription of the 
FTO-gene (Berulava et al. 2010). Humans carrying both high-risk alleles for FTO are 3.4 % 
heavier than those carrying the low-risk allele (Church et al. 2010). 

My results suggest FTO to be regulated in reward pathways of the brain, which implicates 
these systems as a potential target for the effect conferred by FTO risk-alleles. This has 
previously not been shown.  

Finding the central molecular pathways controlling why people overeat and become obese are 
of great importance to our world today. More and more people become obese and daily life 
becomes a challenge for these people. Living with obesity also confers the risks of developing 
associated illnesses such as cardiovascular disease, hypertension and diabetes. Identifying the 
genetic factors that increase the risk of developing a higher BMI gives us insight into the 
molecular pathways controlling this development and potentially new entry-points for 
treatment and prevention.  
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