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ABSTRACT:

Some children with ADHD also have social and comitatron difficulties similar to
those seen in children with autistic spectrum discs and this may be due to shared
genetic liability. As the oxytocin receptddXTR) gene has been implicated in social
cognition and autistic spectrum disorders, thislginvestigated wheth€@XTR
polymorphisms previously implicated in autism wassociated with ADHD and
whether they influence®XTR mRNA expression in 27 normal human amygdala
brain samples. The family based association saoguisisted of 450 DSM-IV
diagnosed ADHD probands and their parents. Althahghe was no association with
the ADHD phenotype, an association with social a@dggnimpairments in a subset of
the ADHD probands (N= 112) was found for SNP rs®38+5.24, p = 0.007) with
post hoc tests demonstrating that the AA genotyae associated with better social
ability compared to the AG genotype. Additionallygnificant association was also
found for rs13316193 (F=3.09, p = 0.05) with past kests demonstrating that the
CC genotype was significantly associated with poseeial ability than the TT
genotype. No significant association between ggreogndOXTR mRNA expression
was found. This study supports previous evidenatttteOXTR gene is implicated in

social cognition.
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ABBREVIATIONS:

ADHD, Attention Deficit Hyperactivity Disordef}-2M, beta 2-Microglobulin;
CEPH, Centre d'Etude du Polymorphisme Humain; CT&&ners Teacher Rating
Scale; DSM-IV, Diagnostic and Statistical ManuaMx¢éntal Disorders ; GAPDH,
Glyceraldehyde 3-phosphate dehydrogenase; LD, dmkisequilibrium; OD, Optical
density; ODD, oppositional defiant disorder; OXTdRytocin receptor; PMI, post
mortem interval; SCDC, Social and Communicationoders Checklist; SNP'’s,

single nucleotide polymorphisms; TDT, transmissiegequilibrium test

INTRODUCTION:

Attention Deficit Hyperactivity Disorder (ADHD) isne of the most prevalent and
heritable childhood psychiatric disorders (Asher2fio4), affecting an estimated 5%
of school aged children (Polanczyk and Rohde, 208 pyoportion of children with
ADHD also have social and communication difficidt@milar to those seen in the
autistic spectrum disorders (Pellham and Bend&219hese behaviours include use
of non verbal behaviours such as eye gaze, gestaréody postures, a lack of
seeking to share, failure to develop appropriats pelationships, lack of social
reciprocity, repetitive or stereotyped language lac#l of imaginative or imitative
play. Some of these apparent similarities areyikieé result of overlap of behaviours,
which on first sight appear similar but probablgrstfrom different origins e.g failing
to read social cues versus impulsive behaviourigheacially inappropriate.

However, this explanation is less likely for otlsecial communication symptoms:
some children with ADHD have significant difficid8 with eye gaze, use of gesture,

imitative and imaginative play and don't offer tease (Mulligan et al, 2009).



Mulligan et al (2009) also provided evidence tiat dverlap of some autism and
ADHD symptoms that they found in ADHD probands was$ due to measurement
artifact. Of particular interest are recent findirdpmonstrating that autistic and
ADHD traits share some underlying genetic liabi{iBonald et al. , 2008, Mulligan et
al. , 2009) suggesting that the two disorders nii@yessome common genetic

aetiology.

Evidence from animal and human studies implicdtesokytocin system in the
development of social cognition. Many animal stsdiave demonstrated that
oxytocin has a role in social bonding (Keverne @udley, 2004, Winslow and Insel,
2002) and male mice with a targeted forebrain koatkfthe oxytocin receptor gene
(OXTR) exhibit social impairment (Lee et al. , 2008). gxedicted from these animal
studies, oxytocin plasma levels have been fouretdecreased in some prepubertal
individuals with autism compared to non autistiattols (Modahl et al. , 1998) and
oxytocin administration decreases repetitious behawn some autistic individuals
(Hollander et al. , 2007)n a recent study Domes et al. (2007b) showed that
intranasally administered oxytocin improved thdigbio infer the mental state of
others from social cues of the eye region. Oxyt@ciministration in normal
volunteers has also been shown to increase eygezgetime and emotional
recognition, which is believed to underlie the digdi in social communication
(Guastella et al. , 2008). Recently oxytocin nagafly has also been shown to
improve emotion recognition in young people diagrbwith autism spectrum
disorders (Guastella et al. , 2009) as well as ptersocial approach and social
comprehension in individuals with autism (Andaraét, 2010). The amygdala plays

an important role in emotional processing (David Whalen, 2001) including



recognition of facial emotions (Adolphs, 2002). Thetocin receptor is highly
concentrated in the amygdala (Huber et al. , 2b@ante and Freund-Mercier,
1997) and oxytocin has shown substantial bindingpéregion, as measured by
receptor autoradiography and in situ hybridisa{Bale et al. , 2001, Huber et al. ,
2005, Landgraf and Neumann, 2004). It is postul#tatioxytocin reduces activation
of the amygdala, inhibiting social anxiety, indiocgta neural mechanism for the

effects of oxytocin in social cognition in humaml@ofmes et al. , 2007a).

Previous studies have reported evidence that gevatiation in theOXTR gene may
be implicated in autism susceptibility. Two genowide linkage scans in autism
provided evidence for suggestive linkage at 3p2&geon of the genome that
includes theOXTR gene (Lauritsen et al. , 2006, McCauley et al03). TheOXTR
gene spans approximately 19 kilobases (kb) anchomnfour exons and three introns.
Intron 3 accounts for approximately 14 kb of thekb9Wu et al (2005) examined 4
single nucleotide polymorphisms (SNP’s) in a sangbl€hinese individuals with
autism and found association with the Intron 3 SNF2254298 and rs53576.
Subsequently Jacob et al (2007) found associatianGaucasian population with
rs2254298 reported by Wu et al (2005), but on therasting allele. In a recent case
control study, Lui et al (2010) also found evidefmeassociation of rs2254298 and
rs2268491with autistic spectrum disorder in a Japampopulation, which remained
significant after Bonferroni correction. Their fimg for rs2254298 was with the same
A allele as the Chinese population study of Wul ¢2@05). Lerer et al (2007)
investigated 18 SNPs in a sample of Israeli indiaid with autism and found several
to be nominally associated, concentrated mostliiwintron 3. A haplotype

containing the A allele of rs2254398 was found égpbotective, in keeping with the



Jacob et al (2007) study. Both family based and castrol analyses in the Lui et al
study suggested the A allele of rs53576 may alsa\adved in autism susceptibility
but this only just reached statistical significaiige0.05) in the case control analysis
and disappeared upon correction for multiple tgstiermter et al (2010) recently
demonstrated a significant association at p<0.@b kg2270465 in 100 autistic
spectrum cases but this finding did not surviveedron for multiple testing. They
also found overtransmission of several haplotypedaining the A allele of rs53576,

in keeping with both the Wu et al (2005) and Luak{2010) studies.

A recent investigation of the functionality of SN$Rireviously associated with autism
provided evidence that rs237885 and rs13316193anfiedOXTR mRNA

expression in human brain tissue, and that rs233885s237897 explained the most
variance seen in an allelic expression imbalansayas a lymphoblastoid cell line (L
Gallagher, personal communication). Additionallye@ory et al (2009) recently
reported a case of autism associated with a hgtgoos deletion of th©OXTR gene.
They also identified a single CpG dinucleotide witthe knownOXTR control region
overlapping exons 1-3, which showed a significaotease in methylation in
peripheral blood mononuclear cells and temporakgadrssue of autism cases
compared to controls. As predicted, the autismsat® demonstrated lower mRNA

OXTR expression compared to controls

Given the presence of social cognition deficitsame children with ADHD and the
shared genetic liability between ADHD and autisfymptoms reported by Mulligan
et al (2009), this study investigated whether sofrtbe SNP’s in th©XTR gene

previously implicated in autism susceptibility @leo associated with either the



ADHD phenotype or social cognition traits in ADHDopands. We also investigated
whether risk alleles of SNP’s associated with antisducedDXTR mMRNA levels in

human post mortem amygdala brain tissue.

METHODS:

Association Sample

For this study 450 ADHD probands (inclusive of twelaffected siblings) and their
parents were recruited from several child psychiatinics in the UK (N=183) and
Ireland (N=267), following approval from the apprigpe research ethics committees.
After complete description of the study to the selg, written informed consent was
obtained from parents and children (some youngidrelm gave assent). For 380 of
the probands from the UK and Ireland, parents waterviewed by trained
psychiatrists or psychologists employing the Chddd Adolescent Psychiatric
Assessment (CAPA) (Angold et al. , 1995). Consistaterview procedures were
employed across the two centres with researchers feach centre receiving a
common training in the use of the CAPA. Inter-rateiability kappa coefficients
were calculated for ADHD subtype diagnoses=Q(82; CI = 0.71-0.94). The
remaining 70 UK probands were interviewed with plagent version of the K-SADS
interview (Kaufman et al. , 1997) by a trained gmyjogist.

In addition teacher ratings were obtained for akitdby the Conners Teacher Rating
Scale (CTRS) (Conners, 1995). This was to confliat symptoms met the criterion
of pervasiveness. Established cut-off points fossible and likely ADHD caseness
on the CTRS were adhered to i.e. a T score aboweaSSequired. All 450 probands
were white and born in the UK or Ireland (Age radg&6 years). The sample was

predominantly male (90.1%) with no significant diénce in sex ratio between the



two study recruitment centres. All probands fléfil DSM-1V diagnostic criteria for
Attention Deficit Hyperactivity Disorder (ADHD). fOthese N=42 (9.3%) had the
inattentive subtype, and N=38 (8.4%) had the hyg®m impulsive subtype, the
remainder had combined subtype (82.3%). Childretih \an 1Q below 70, or
significant medical conditions such as epilepsyenexcluded. Specifically, children
with diagnosed autism, atypical autism or Asperggrslrome were excluded as were
any children who required further assessment o§iptes autistic spectrum disorder
after the research interview procedure used in ghisly. Two hundred and eleven
children (46.9%) had comorbid oppositional defidisiorder (ODD) and 69 children
(15.3%) fulfilled criteria for comorbid conduct disler. Frequencies of subtype and
comorbidity were similar across the two recruitmeahtres. The social cognition
phenotype was assessed by the Social and CommanicBisorders Checklist
completed by parents. The SCDC is a 12 item se#kehigh reliability and validity
and is an efficient first-level screening questiaina for autistic traits (Skuse et al. ,
2005) (Appendix I). Each item can be scored betwBeand 2 with the total
guestionnaire score ranging from 0-24. The domahgontent of the questions
comprise social reciprocity, non-verbal skills, gmatic language usage and
functional impairment. In Skuse’s original publicat, the mean SCDC score for a
group of children with autism and atypical autisaswl6.6 (SD=5.7), psychiatric
clinic control children mean score was 13.0 (SD¥@dd normal population control

children mean score was 2.9 (SD=4.0).

Human Post-Mortem Brain Sample
Twenty-seven samples (20 male, 7 female) of hunast-mmortem amygdala were

obtained from the Medical Research Council (MRQ)J&n Death Brain and Tissue



Bank, Edinburgh prior to this study. Deceased iitilials were aged 16-70 (mean age
= 42.7). The mean post mortem interval (PMI) washbdrs (SD = 18.0). However,
since sample optical density (@JOD,g ratios) and pH are regarded as more
relevant indicators of RNA purity and integrityath PMI or duration of agonal state
per se (e.g. Bahn et al. , 2001; Harrison et 2003), these were measured. Optical
density (OD) was measured by a NanoVue (GE Hea#tte)Cand samples ranged
from 1.6- 2.1. The pH of samples ranged from 57Z-BRNA and DNA extraction was
carried out using the MELTY Total Nucleic Acid Isolation System (Applied
Biosystenf,"' Foster City, 1983) The cDNA was synthesised wRkverse
Transcriptase-mediated Polymerase Chain ReactionT-P@R) using the
AffinityScript ™ QPCR cDNA Synthesis Kit (Stratagene, CA 600559) tha

Mx3005P machine (Stratagene, CA).

Genotyping

For association study samples, high molecular wejgimomic DNA was extracted
from whole blood (Wizard Genomic DNA purificationl820, Promega W1), cheek
swab (Freeman et al. , 2003) or Oragene salivaaah systems (DNA Genotek,
Ontario) according to standard procedures. Mamh®fSNP’s across tH@XTR gene
are in high LD with each other and SNP’s were chds&ing this into account so as
to limit genotyping redundancy. Five SNP’s (4 itrdm 3 and 1 in the 3'UTR) (see
Table 1) were chosen based on previous finding237&35, rs13316193 and
rs237995 were recently demonstrated to have fumaticonsequences 0OXTR
MRNA (L Gallagher, personal communication); rs133%in addition to rs6770632
was also in several significant haplotypes assediaftith autistic spectrum disorder in

Lerer et al (2007); rs53576 has been previouslpaated with autism with several



positive replications. Pre-designed SNP genotypasgays were obtained from
Applied Biosystems for use on the Stratagene MxBO@&al-time PCR machine

(Stratagene, CA) following standardised protocots/gled with the assays.

MRNA Expression

The OXTR primers and probe sequences were acquired fromidgpBiosystems
(Foster City, CA). The probe was FAM labelled atebigned based on sequences
spanning across Exons 1 and 2 of the gene (Hs0134421). Endogenous control
gene assays were human GAPDH and huf&M (Applied Biosystems, Foster
City, CA). Quantitative PCR was performed in ticgpte for each sample on a
Stratagene Mx3005P using a standard protocol. ekipeession data produced were
analysed and converted into threshold cycle va(@svalues) using the software

program MxPro Version 4.0 (Stratagene, CA).

Satistical Analyses

For the association studies, TDT analysis for esahple was carried out using the
programme software UNPHASED 3.1 (Dudbridge, 20@)idence for association
was set at the 0.05 significance level. For the ARMpression studies, mean values
were obtained from the triplicate Ct values forte@cobe per sample. The target
OXTR mRNA expression was normalised to endogenousemeder genes3(2M and
GAPDH) to generate ACt value. The relationship between th€t values OXTR
MRNA relative expression) and the different genetygroups were analysed by
ANOVA with Tukey post-hoc analyses in the analytipgogramme SPSS Data

Editor Version 17.0. All p values are reportediasorrected.



RESULTS:

ADHD Association Study Results

There were no Mendelian inheritance errors detebtetiaploview (Barrett et al. ,
2005). TDT analysis for the five SNP markers witthe OXTR gene genotyped in an
ADHD family-based sample did not demonstrate sigaift association of the gene
with ADHD (Table 1). There was minimal linkage eligiilibrium (LD) between the
genotyped markers as determined by Haploview (Bagtel. , 2005) with all marker
pairs having an®r<0.2, except between rs53576 and rs237895=(0.43). TDT
analysis for pair-wise haplotypes between all markehowed no significant

associations.

Insert Table 1 here

Social Cognitive Score Association results

SCDC scores for 119 of the UK ADHD probands werailable for analysis by
genotype group. 7 extreme outliers were removedjng 112 probands (92.86%
male) for analysis. There was no statistically gigant difference in terms of number
of ADHD or ODD symptoms or gender between thesedd®ands and the
remainder of the 450 probands for whom no dataavagable. The mean SCDC
score was 18.17 (SD 4.58). Scores were normaltyilnlised. Genotype frequencies
in the parents of the 112 cases did not depart fiandy Weinberg equilibrium:
rs237895 p=0.47, rs53576 p=0.4, rs13316193 p=3/835 p=1, rs6770632 p=0.68.
Potential confounders between SCDC scores and yanatuch as ADHD symptoms
were investigated by correlational analysis. Hyptva impulsive DSM IV symptom

count was weakly, but significantly correlated wB&DC scores (r = 0.23, p = 0.02).



Given the very weak correlation, and therefore plid lack of biological relevance,
analyses were initially performed without this coate. Results are shown in Table 2.
For rs13316193, the CC genotype was significargbpaiated with poorer social
cognitive ability than the TT genotype (Tukey’s ©:64) and for rs53576, the AA
genotype was associated with better social cognéhility compared to the AG
genotype (Tukey’'s p = 0.008). The analysis wastrevith the covariate of
hyperactivity/ impulsivity score and the SNP rs58%iriding remained significant

(F=4.57, p = 0.01)

Insert Table 2 here

OXTR mRNA Expression

Gene expression of tl@XTR gene in 27 human post-mortem amygdala samples was
approximated by the measurement of mMRNA levels quantitative PCROXTR
MRNA expression levels were normally distributedKklomogorov Smirnov tests,
and co-factors such as OD ratio, pH, post mortderval and sex were not correlated
with OXTR mRNA and therefore not included as covariatesirther analyses. There
were no batch effects for different QuantitativeFPZins. ANOVA demonstrated no
significant difference in mMRNA expression by gemaygroup for any of the SNP’s

(data not shown).



DISCUSSION:

The diagnostic overlap and similarities between AD&hd autistic spectrum
disorders has long been acknowledged (Pellham andd3, 1982) but has recently
received more attention. Current evidence indictitatsthis overlap is due partly to
shared genetic factors and is not merely the re$ufteasurement artifact (Mulligan
et al, 2009). Children with ADHD have significantfitulties in social interactions
and communication (Reiersen et al. , 2007, SardadMijovic, 2004) which are
similar to those seen in pervasive developmensairders and exceed that which are
found in control subjects (Hattori et al. , 2008ignificant correlations between
ADHD and autistic traits have been demonstrated. tcommunity twin sample,
Ronald et al, (2008) reported that between 72-96#%eophenotypic correlation of
autistic and ADHD traits were explained by genetftuences. Mulligan et al (2009)
recently demonstrated in a large sibling study ¢hdtiren with ADHD (who did not
fulfil diagnostic criteria for an autistic spectrutisorder) had more autistic traits
compared to their non-ADHD sibs or controls and thase traits were partly
independent of symptoms of ADHD. They reportedpgéreentage of phenotypic
correlation due to shared familial influence to3®&86 in males, (it could not be
calculated for females) again suggesting some camumderlying aetiology to both

groups of symptoms.

Given the evidence for shared genetic liabilityA@fHD and autistic symptoms this
study investigated whether genetic variation in@x& R gene which has previously
been associated with autism and social behaviowag,also be associated with

ADHD. Although there was no evidence for involvermehtheOXTR gene in ADHD

symptoms per se, we did find preliminary evideri tt may be involved in the



social cognitive deficits seen in some ADHD childr&he G allele of rs53576 and
the C allele of rs13316193, which were associatiéld poorer social ability are the
same alleles that were overtransmitted (albeistaitstically significantly) to ADHD
offspring. These results should be interpreted wathition as they have not been
corrected for multiple testing. For the specificCBCanalysis, the finding for rs53576
would remain significant if corrected for the fitests performed (p=0.035) but if
corrected for all the analyses presented hereitiveould no longer reach statistical

significance.

Wu et al (2005) reported evidence that the A aléles53576 was associated with
autism in a Chinese Han population, both as aesimgirker and within several
significantly associated haplotypes. More recehtlyet al (2010) also found weak
association of the A allele with autistic spectrdisorder in a Japanese population. In
our study, we also found evidence that rs5357683s@ated with social cognitive
deficits in ADHD children, but the A allele was asmted with better social cognitive
ability. The A allele frequencies for each populatare similar (Wu et al study =
0.662; Lui et al study = 0.667; this study = 0.7aajl the difference may reflect
different haplotype structure between our Eurogegpulation and the Chinese
population. This is supported by data from the HapMroject which demonstrates a
considerably different haplotype structure acrogSXXTR gene between the Chinese
Han and Japanese samples compared to the Europ#dth €amples. This suggests
that rs53576 is not the true functional varianttbat its two alleles have arisen on
different haplotypes in different populations, btill in LD with the true functional
variant in those different populations. A recenidstby Wermter et al, (2010)

provides evidence that possibly contradicts thigaation as they demonstrated



overtransmission of several haplotypes contairegA allele of rs53576 to autistic
individuals of European ancestry, although thelsingarker analysis was not
significant. However this was a small study in H@8es where no finding survived
correction for multiple testing. It therefore remspossible that the A allele is
‘tagging’ a functional variant associated with aatiin Asian populations, whereas in
Caucasian populations, the G allele is in LD witl tunctional variant. However,
studies of other empathy related phenotypes haeefalind significant associations
with poorer empathy and the A allele of rs5357@eGtudy of Caucasian mothers
demonstrated that those with the AA or AG genotypes53576 showed lower levels
of sensitive responsiveness (which presupposesaess of and empathy with
children’s needs) towards their toddlers (Bakermaraenburg and van ljzendoorn,
2008) and another recent study also found thaviddals with one or two copies of
the A allele exhibited lower behavioural and disposal empathy (Rodrigues et al. ,

2009).

Rs53576 is located in Intron 3, a region previousiglicated in autism. Lerer et al
(2007) found evidence for several single SNP amuddtygpoe associations across the
OXTR gene, with the most significant haplotype (p =00@6) spanning 5 SNP’s
across the region of Intron 3 containing rs5357@difionally, rs2254298 which was
also significantly associated in the Wu et al st(2805) is also within the region that
this haplotype spans providing converging evideghegthis region may be
implicated in social cognitive deficits. Lerer ¢(2007) speculated that their
significant SNP’s and haplotypes were in LD witbrdical splice site polymorphism
and Mizumoto et al (1997) reported that a genagtement in intron 3 may be

involved in transcriptional suppression perhapslbgring methylation sites.



Subsequently, two regions of tXTR gene (one overlapping exons 1, 2 and 3, and
one in intron 3) have been shown to be methylateldagsociated with differential
expression of the gene in liver and myometrium (#ianet al. , 2003, Kusui et al. ,
2001). Rs53576 in intron 3 lies 2.8kb from this nyddted region and 4.6kb from the
exon 1-3 methylated region so is unlikely to beclity involved in this process,
although may be in LD with a relevant functionatiaat. Gregory et al (2009)
identified a single CpG dinucleotide within the kmoOXTR control region
overlapping exons 1-3, which showed a significaotease in methylation in
peripheral blood mononuclear cells and temporakgadrssue of autism cases
compared to controls, providing evidence that argnmethylation of th©XTR gene

may contribute to autism.

We also investigated whether the SNP’s genotypethfe study, influence@XTR
MRNA expression in human amygdala brain sample$oouid no association. The
use of post mortem brain tissue has several adyasit@avein vitro techniques. The
endogenous promoters and all other gene sequettcesezled for gene regulation are
present in the tissue and this arguably provide®ee relevant paradigm than cell
lines and reporter vector systems, which do natessgnt normal tissue. However,
brain tissue is composed of a variety of cell typash that mMRNA expression levels
of genes may vary between samples as a resulffefatices in cell composition of
the particular piece of tissue used. Additionalhe tissue employed for this study
was from ‘normal’ individuals with no known histoof psychiatric disorder
(although this can not be ruled out). We cannat ault the possibility of a Type II
error as our sample size was small but furtheratgation using larger samples and

brain tissue from individuals with autism is wartech



In summary, this study supports previous evidehaedenetic variation in th@eXTR
gene influences social cognition and that this @asion but may be found in other
diagnostic groups which display some impairmergaaial communication.
However, replication in larger independent sampfe&DHD individuals with social
cognitive phenotypic information is needed. Theerg@vidence that oxytocin
improves emotion recognition and social approagbeiople with autistic spectrum
disorders (Guastella et al., 2009; Andari et al,®dnay have implications for
treating these deficits in individuals with ADHDdother diagnoses with social

cognitive deficits.



APPENDIX 1

Social and Communication Disorders Checklist (Sletsd, 2005)

1. Not aware of other people’s feelings

2. Does not realise when others are upset or angry

3. Does not notice the effect of his/her behavmunther members of the family

4. Behaviour often disrupts family life

5. Very demanding of other people’s time

6. Difficult to reason with when upset

7. Does not seem to understand social skills, egysistently interrupts
conversations

8. Does not pick up on body language

9. Does not appear to understand how to behave ainefe.g. in shops, or other
people’s homes)

10. Does not realise if s/he offends people wittihie behaviour

11. Does not respond when told to do something

12. Cannot follow a command unless it is carefulorded
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Table I: TDT Analysis oOXTR gene SNP’s

Chr Gene SNP HW % MAF P Over-transmitted

SNP Location Position Alleles P value Genotyped (Allele) value Allele T NT OR 95% CI
0.243

rs6770632 8733724 3'UTR AIC 0.59 98.8 (A) 0.51 C 98 89 1.21 0.81-1.82
0.469

rs237885 8735543 Intron 3 GIT 1.00 95.7 (M 0.69 T 119 113 111 0.77-1.59
0.348

rs13316193 8742743 Intron 3 CIT 0.16 95.3 (©) 0.72 C 101 96 1.11 0.75-1.64
0.289

rs53576 8744371 Intron 3 AIG 0.95 98.0 (A) 0.18 G 108 89 147 0.99-2.18
0.403

rs237895 8747423 Intron 3 CIT 0.40 96.8 (M 0.64 C 116 109 1.13 0.78-1.64

Legend: Chr — Chromosome; HW — Hardy-Weinberg; MAMinor Allele Frequency; T — Transmitted; NT — Néransmitted; OR — Odds Ratio; Cl — Confidencervdé
Odd Ratios and Confidence Intervals calculatedgubitp://www.hutchon.net/ConfidORnulhypo.htm



Table II: ANOVA results for SCDC score by genotype.

SNP Mean SCDC score F p
(SD)

rs6770632 (N)

AA (10) 19.10 (3.14)

AC (38) 17.32 (5.11) 0.94 0.39

CC (60) 18.43 (4.48)

rs237885 (N)

GG (29) 19.00 (3.11)

GT (65) 18.11 (4.99) 0.90 0.41

TT (16) 17.12 (4.92)

rs13316193 (N)

CC (14) 20.71 (2.23)

CT (53) 18.02 (5.19) 3.09 0.05

TT (42) 17.26 (4.10)

rss3576 (N)

AA (8) 14.25 (4.53)

AG (41) 19.44 (4.18) 5.24 0.007

GG (61) 17.67 (4.53)

rs237895 (N)

CC (47) 17.83 (4.07)

CT (44) 18.52 (4.96) 0.86 0.43

TT (14) 16.71 (5.15)




