Summary

In this thesis, a series of studies were conductéavestigate different aspects of the genetiasating disorders.
Eating disorders are distinguished into anorexiagsa (AN), bulimia nervosa (BN) and eating disosdeot otherwise
specified (EDNOS). Chronicity and mortality of patts with eating disorders are among the higheall pkychiatric
illnesses. Despite substantial efforts to identdysal pathways for AN and BN, very little is knoalmout the aetiology
of eating disorders

Chapter 2 reviews the different studies that Haaen performed to explore the biological backgrooingating
disorders. Family studies have shown that AN andaB&strongly familial, and that familial aetiolodgactors appear
to be shared by both disorders. Twin studies mdodyssed on broader phenotypes or subthreshaljedisorders.
These studies consistently yielded moderate totgotial heritability estimates for both AN (rangihgtween 48 and
76%) and BN (ranging between 30 and 83%). Howelig,to the low prevalence of both disorders, ahdaguently
the small numbers of affected twins, the statisficaver, even when using broader phenotypes, wasdia adequate.
Genomewide screens have demonstrated linkage farakBl on chromosomes 1p33-36 and 4q13, for ANudatg
behavioral covariates on chromosomes 131, 2p11ag#3, and for BN on chromosomes 10p13, and 12§22-
Many genetic association studies have been condlirctating disorders, in which genetic variatiathim a candidate
gene is compared between cases and controls. Nebofythese studies did not lead to any defindgaclusion. Typical
of the association studies in this field is theesscof small, discrepant studies.

In chapter 3 we evaluated whether the disordesidgebehavior (DEB)-scale was comparable betweem amd
women. We described five different steps of a rgitiup discrete factor analysis accumulating intocalel of
complete measurement invariance, which was appliadsample of 1195 adolescent men and 1507 adolies®men
from the Netherlands Twin Registry (NTR). DEB whe sum score of four items on clinical featuresnfdifferent
eating disorders: dieting, fear of weight gain, artance of body weight or shape on self-evaluagiot binge eating.
For DEB, the model of full measurement invarianétwespect to sex (model 5), did not fit the datdl. If this model
had fitted, the probability of a certain responeeaajiven item would have been the same for atigigants with the
same value on the underlying trait (DEB) regardigfdhe sex of the participant. However, this wasthe case. The
underlying common factor might not be the only seuwf difference between the sexes with respetttetdour items.
The sum score based on the four eating disordesitberefore cannot be taken to represent exdmlgdme
underlying trait in men and women. This means $eatdifferences in this sum score might be duedasurement bias
instead of a true difference in the underlyingttrai

In chapter 4 we reported the results of a bivariain study on DEB and body mass index (BMI) i@ 47
monozygotic twin pairs (194 male and 280 femaleg)aB10 dizygotic twin pairs (140 male and 170 désrpairs), and
45 incomplete twin pairs (22 men and 23 women) ftbenNTR. The sibling group was comprised of 6Xlecs and
115 sisters. Because the DEB items were not measumtanvariant with respect to sex (chapter 3),gbeetic analyses
were performed separately in men and women. Twiess-twin, and twin-sibling correlations indicatbdt a large
part of the variance in both DEB and BMI was expdai by genetic factors, and that genetic comporveets
underlying the overlap between DEB and BMI in womiEine bivariate analysis showed that DEB is a lyidiaritable
trait in women (40.65) and moderately heritable in mefr@39), whereas BMI is highly heritable in both wem
(a?=0.80) and men {&0.76). The remaining variance in both traits wesl@ned by unique environmental factors. In
addition, additive genetic factors were respondibiehe total overlap between the two charactessyielding a
genetic correlation of 0.43 in women and 0.51 imnigespite the overlap between BMI and DEB, theoniigj of the
genetic influences on DEB were due to genetic &ffdtat are independent of BMI in women as welnas.

Based on the overview of genetic studies presantelapter 2 and the update given in chapteri4 dkear that the
serotonin pathway has mostly been indicated asantén the development of eating disorders, bexafigs
involvement in a broad range of biological, physgtal and behavioral functions, for example bodyght regulation,
eating behavior, perfectionism, impulsivity and efsionality. But the involvement of many other ddatk genes has
also been studied in eating disorders. So far tifyeassociation with a ‘hypothesis based’ candidgiee that has been



observed in at least two large association stusiéasbetween brain-derived neurotrophic factor ahld Brom a
‘hypothesis free’ approach the associations with tandidate genes have been observed in at leasatge studies,
namely serotonin receptor 1D and opioid recepttinde

In chapter 5, we evaluated the association ofBsSfrom four candidate genes serotonin receptofHIDR1D),
stathmin (STMNZ1), brain-derived neurotrophic fagl8DNF) and tryptophan hydroxylase 2 (TPH2), witittbAN
and eating disorders characterized by self-indwositing (SV). First, we performed genetic assdoiatnalyses in
cases from the GenED study (182 AN cases and 14€aS¥s) and random controls from the NTR (N=607o#inal
significant associatiorp&0.05) was observed for TPH2 rs1473473 in AN ad agBV. This SNP was subsequently
tested for replication in a meta-analysis with &dulitional independent eating disorder case-costimiples from
Germany and the Netherlands together providing/d8tases, 306 SV cases and 1914 controls. For therr@-allele
(frequency 0.16) of TPH2 SNP rs1473473 a signifieesociation was observed in the meta-analysésheih AN
and SV. We observed an OR of 1.25 (95% CI 1.065543.009) for AN, and an OR of 1.34 (95% CI 1.06-1.69
p=0.013) for SV. The OR for the combined group of aht/or SV cases (n=1073) was 1.24 (95% CI 1.06;1.4
p<0.006). Based on the genotype frequencies of HéZISNP rs1473473 we expected a dominant effdmt to
underlying the association. Therefore, we evalutltedhssociation with this SNP in the combined -@aseip under a
dominant genotypic model. Homo- and/or heterozygrausers of the minor allele of rs1473473 hadghér risk of
either AN or SV (OR=1.38, 95% CI 1.16-1.6%0.0003). The TPH2 gene encodes the main raterdetieig enzyme
in the synthesis of serotonin in the brain (Zileét 2007). Serotonin is involved in satiety, amus and obsessional
behavior, mood, and impulse control, featuresitaitied to eating disorders (Kaye, 2008; Lucki, 1998)

Chapter 6 explored the hypothesis that genetiatian in the TPH2 gene (associated to a high&rfas AN
and/or SV in chapter 5), explains the overlap betweating disorders, perfectionism and impulsiligyperforming
three analyses. In the extensive phenotypic arslyse confirmed earlier observations that participavith AN and/or
SV score different from healthy controls on perfifagism and impulsivity as measured by the Multidirsienal
Perfectionism Scale and Dickman Impulsivity Invegtdro study the involvement of four TPH2 SNPs in
perfectionism and impulsivity in the absence oédie, genetic analyses were performed in a rangonwbased
control group (N=512). We observed an associatiith tie Youth Self Report item on impulsivity fava SNPs. The
minor allele of rs1473473 (OR =1.49, 95% CI 1.0272p=0.04) and rs1007023 (OR=1.60, 95% CI 1.08-2p36,02)
were more frequent in impulsive controls. Next,tested whether these two SNPs were also assotiateqbulsivity
(as measured by the Dickman Impulsivity Inventonyan eating disorder case group (N=267). An assioci was
observed for both rs1007023 (OR=1.79, 95% CI 1.0%7-3=0.05) and rs1473473 (OR=1.83, 95% CI 1.08-3.08,
p=0.02). Genetic variation at the TPH2 gene thugapa to affect impulsivity which in turn might gdigpose to the
AN and/or SV phenotype.



