[bookmark: _GoBack]Introduction
 The regulation of melatonin synthesis and release depends on rhythmic outputs of the circadiancentral rhythms master pacemaker, the hypothalamus suprachiasmatic nuclei (SCN) of the hypothalamus, via a multisynaptic pathway chain (Klein and Moore, 1979). Melatonin, in turn, modulates the mammalian circadian system as well (Starkey et al., 1995). For example, Application application of exogenous melatonin can phase-shift the firing rate of SCN neurons in vitro (Starkey et al., 1995; Mcarthur et al., 1997; Liu et al., 1997) and entrain locomotor activity in nocturnal and diurnal animals (Redman Slotten et al., 2000; Slotten at al., 2002; Schuhler et al., 2002). 	Comment by Autor desconhecido: Essa frase ficou um pouco deslocada. Muda a fase dos disparos neuronais? Precisa de uma explicação mais detalhada aqui. 
In humans, melatonin is considered a chronobiotic – a substance capable to adjust the timing of internal biological rhythms (Arendt and Skene, 2005; Cardinali, 2016), with phase-advance and phase-delay effects depending on the phase response curve (PRC) (Lewy et al., 1992; Burgs et al., 2008; Keijzer et al., 2014). Melatonin administration appearsseems to be an effective treatment for a numberseveral of circadian rhythm sleep disorders (CRSD) such as shift work, jet lag, advanced and delayeds sleep phase syndromes (Sack et al., 2007, Pandi-Perumal et al., 2008; Burgess and Emens, 2016). Also, melatonin can decreases sleep onset latency, increases total sleep time and improves overall sleep quality in primary sleep disorder (Ferracioli-Oda et al., 2013, 2014). 
The melatonin regulatory effects in the SCN are exerted through the activation of the high-affinity membrane G protein–coupled melatonin receptors MT1 and MT2, whose activation may lead to differential cellular responses (Liu et al., 2016). The MT1 receptor activation reduces the Inhibitory action of SCN neuronal firing rateis linked to an activation of the MT1 receptor, while phase shifting effect of neuronal firing rhythms is linked to MT2, resulting indriving the entrainment of circadian rhythms (Dubocovich and Markowska, 2005; Dubocovich, 2007; Pfeffer et al, 2012).	Comment by Autor desconhecido: Quando você diz phase-shifiting of neuronal firing, você deve especificar para qual direção ocorreu o shift e se aumentou o reduziu o firing rate dos neuronios. Soa estranho para mim a forma como está escrito.
These findings indicate that genetic variations ion the melatonin receptor geness may be involved in sleep regulation and circadian entrainment in humans. Few studies have investigated the involvement of MT1 and MT2 receptors polymorphisms in MT1 and MT2 receptors withon sleep disorders and insomnia and they found ??? (Ebisawa et al, 1999; Ebisawa et al., 2000; Park et al., 2011). Recently, Chang et al. (2016) demonstrated that a rare variant in MT2 coding gene (MTNR1B) gene was associated with REM sleep latency. Another polymorphism in the same gene was related to the circadian phase of dim light melatonin offset onset and melatonin release duration of elevated melatonin (Lane et al., 2016). However, there were notwere no association studies involving variations in MTNR1B melatonin receptor genes gene and diurnal preference, a circadian behavioral output associated to several…….  	Comment by Autor desconhecido: Esses achados indicam que mudanças na sinalização dos receptores MT modulam o firing rate no SCN, mas não diz nada sobre genetic variations. That’s wrong!	Comment by Autor desconhecido: O prof Richard, na sua palestra sobre publicações, comentou que utilizar o autor como sujeito da oração é um horrível hábito dos “portuguese speakers”!!
A single nucleotide polymorphism (SNP), rs4753426 (−1193C/T), in MT2 encoding gene (MTNR1B) has beenwas associated with recurrent depressive disorder risk (Gałecka et al., 2011) and higher fastingelevated plasma glucose concentrations (Staiger et al., 2008), suggesting a functional role for this SNP. Moreover, theits frequency of the X allele was correlated with daily sunshine durationthe photophase lenght among worldwide human populations, suggesting indicating a potential adaptative role forthatthe −1193C/T polymorphism and an involvement incould be related to adaptation to diverse sunshine durations and consequently, the role of melatonin in circadian entrainment of circadian rhythms (Ji et al., 2010). The aim of the present study was to analyze investigate the potential association between the polymorphism rs4753426 (−1193C/T) and the extreme diurnal preference and sleep habits (VEJA NA LITERATURA SE PODEMOS USAR ESTE TERMO..TENDO EM VISTA QUE NÃO UTILIZAMOS OUTROS QUESTIONÁRIOS DE SONO…)in a sample fromof the Brazilian population. 	Comment by Autor desconhecido: Padronizar: chamar SEMPRE de -1193C/T OU rs4753426, evitar ficar alternando, confunde o leitor.	Comment by Autor desconhecido: Choose one

Methods
Subjects
The questionnaires were applied on From the initial total sample of 1223 Brazilian university students (xxx females) screenedfrom ( Alagoas state, (latitude 9°S).outh VEJA COMO REPRESENTA NA LITERATURA), 820 subjects (556 female and 264 male; age: 21.36 ± 2.74 yrs [mean ± SD], and, age range from 18 to 30 years old.) were included in this study. The eExclusion criteria were (1) incomplete questionnaire (2) age < 18 or >30 years, (3) self-report of past or current history of psychiatric disorder, (5) use of an alarm clock on weekend; (6) sleep duration <3 h or >14 h; and (7) use of sleep or psychoactive medication (SE ESTES CRITÉRIOS ESTÃO EMBASADOS EM OUTROS ARTIGOS, INCLUIR REF AQUI). The study was approved by the Institutional Ethics Committee at the Federal University of Alagoas (number XXXX), and a written informed consent was obtained from all subjects after explanations about the study’s purposes. 
Diurnal Preference and sleep habits
Diurnal preference was assessed withthrough the BrasilianBrazilian Portuguese version of Morningness-Eveningness Questionnaire (MEQ) (A VALIDAÇÃO DA VERSÃO EM PORTUGUÊS FOI PUBLICADA??foi, é da Maria Amélia Benedito Horne and Östberg, 1976). This questionnaire hasis composed of 19 items ranging from 16 to 86 points. Lower score are eveningness people and with high scores areindicating increased morningness people.and lower scores indicating increased eveningness. Separating in quartiles Based on their score, individuals were placedclassified into three diurnal preference categories (QUAL O CRITÉRIO AQUI???): evening types (N= 195), intermediate types (N=411) and morning types (N=208). From a population of  820 volunteersFor genotyping and….purpose (AQUI NÃO ESTÁ CLARO PORQUE CLASSIFICOU DE 2 MANEIRAS…, two groups (n= 56 for each) were selected within the extreme 7 percentile for morning and evening preference based on their MEQ scores distribution, together with a control group of equal size of the intermediate MEQ score for genotyping (Robilliard et al., 2002). TALVEZ FIQUE MELHOR SE DISSER…: Extreme diurnal preferences were determine by….
The self-reported sleep habits were assessed by the BraZsilian Portuguese version of Munich Chronotype Questionnaire (MCTQ) (VERSÃO PORTUGUES VALIDADA??Roenneberg et al., 2003). This questionnaire uses simple questions about sleep times, consideringaddressed separately for weekdays and weekend separately. From MCTQ was extracted bData for bedtime (an indirect measure for sleep onset)(EXPLICAR PRA NÃO CONFUNDIR COM SLEEP DURATION), wake up time, time in bed (sleep duration) and the midpoint of sleep were obtained from MCTQ separately for weekdays and weekend  (Roenneberg et al., 2004). Besides of sleep habits, social jetlag was also evaluated by MCTQ. Social jJetlag indicatess a discrepancy between biological and social timing, and its quantification is based on the difference between mid-sleep times on weekdaysweekend and on weekend weekdays (Wittmann et al, 2006). For comparison purposes, tThree groups of social jetlag (<1 hour: N = 348; 1–2hours: N= 281; and >2 hours: N = 185) were defined.

Genotyping 
BuccalOral swab samples were collected from all participants using sterile cytobrush. The DNA was extracted using salting out adapted protocol (Aljanabi and Martinez, 1997). The DNA pellets were resuspended in 60 μl of TE (10 mM Tris-Cl, pH 7.6, 0.1 mM EDTA) and stored at -20°C. The amount of genomic DNA was quantified using spectrophotometer (Eppendorf® AG, Hamburg, Germany) and normalized to a concentration of 4ng/μl. The SNP rs4753426 (−1193C/T) of MTNR1B was genotyped using a commerciall kity available TaqMan SNP Genotyping Assays (Assay ID: C_289583_10, Applied Biosystems, Foster City, CA, USA). The polymerase chain reactions (PCR) were performed with 5.0µL 2X TaqMan Genotyping Master Mix, 0.125µL TaqMan 40X assay mix, and 4.87µL of DNA normalized to 4ng/μl, for a 10μl of total volume. The PCR programs were 10 minutes at 95°C followed by 40 cycles at 92°C for 15 seconds and 60 °C for 1 minute using StepOnePlus™ Real-Time PCR System (Applied Biosystems, USA). Allelic discrimination was performed for end point reading on StepOnePlus™ software version 2.3. 	Comment by Autor desconhecido: Opte por um

Statistical Analysis
Statistical analysisanalyses were performed using SPSS version 23.0 for windows (Statistical Package for the Social Sciences, IBM, Armonk, New York, USA). CorrRelations between MEQ scores and age or sleep habits parameters were examined by Pearson’s correlation coefficient test. A one-way analysis of variance (ANOVA) was used to compare means of sleep habits and diurnal preference among the three MTNR1B genotypes and t-tests was used for allele comparisons at the allele level. To assess the differences in genotype/allele distributions and to verify Hardy–Weinberg equilibrium, a Chi-square analysis was performed. Additionally, two-way factorial analysis of variance (ANOVA) was used to investigate the influence of the homozygous genotypes (−1193T/T and −1193C/C) and diurnal preference (morning and evening types) on the sleep habits. Significant interactions were analyzed using an independent t-test to explain the nature of significant effects. The partial eta was reported because this measure is one of the most common measures of effect size used in factorial ANOVA designs. The significance level considered was set at p <0.05.	Comment by Autor desconhecido: Não foi posthoc?
  
Results


The MEQ scores ranged from 18 to 77 with a mean of 50.96 ± 10.91, whereas MCTQ scores varied from -00:36 hours to 12:12 hours with a mean of 04:03 ± 01:40 hours, in a sample of 820 volunteers. Frequency distribution of MEQ and MCTQ scores demonstrated the normal distribution of the data (Fig 1). In addition, the Q-Q plots indicated normality of both instrument scores. Diurnal preference was normally distributed in the study population, with a slight tendency towards morningness (Fig 1a). MEQ did not significantly differ between genders (females 51.27 ± 10.87, males 50.31 ± 11.00; t(818)= 1.185, p=.236) and no correlation was found between age and MEQ scores in our sample (r= -0.010, p=.236). 
MEQ scores correlated negatively with MCTQ scores (r= -.611, p< .001); bedtime (r= - .567, p< .001), wake up (r= -.384, p< .001) and midpoint of sleep (r= -.615, p< .001) on weekdays; bedtime (r= -.615, p< .001), wake up (r= -.647, p< .001) and midpoint of sleep (r= -.698, p< .001) on weekends; and social jetlag (r= -.328, p< .001), demonstrating that evening types go to sleep and wake up later than morning types during the weekdays and weekends as expected. Also, evening students have more social jetlag compared to morning ones. Positive correlation was observed between MEQ and sleep duration on weekdays (r= .174, p<.001), but no correlation was found on weekend (r= -.027, p=.217), suggesting that morning types have spend more hours of sleeping than evening types on weekdays and they both sleep the same amount of time on weekends. 

Analysis of MTNR1A genotypes versus MEQ score and sleep habits(REPENSAR SUBTÍTULO)

In the total of 820 individuals, sSix samples failure to amplify and therefore genotyping was not performed for 814 subjects. The −1193C allele frequency was 0.51 and −1193T was 0.49, with genotype distributions in Hardy-Weinberg equilibrium (χ2=.310, d.f.= 1 p= .577, 814 subjects). The allelic and genotypic frequencies in the 7 percentile of individuals with extreme morning and, evening preferences and the same amount of intermediate were tested for associations (56 subjects for each diurnal preference). For the MEQ and sleep habits values, a one-way ANOVA showed no difference between genotypes and, correspondingly, t-test for the −1193C/T allele frequency was also nonsignificant (Table 1). FICOU CONFUSO AQUI PQ VC APRESENTA INICIALMENTE COMO CATEGORIA OS CRONOTIPOS, DEPOIS OS DADOS SÃO DE GENÓTIPO COMO CATEGORIA. Estes dados são somente dos grupos de 56 indivíduos??precisa especificar na tabela...se for, porque não foi feito com os 814 indivíduos... acho que vale apresentar assim Tb. Se for correspondente aos 814, muda a ordem no texto para deixar mais claro...
Genotype and allele frequencies for −1193C/T SNP in subjects with extreme morningness, extreme eveningness, and intermediate preferences are shown in fig 2. No significant trend was observed among the three groups with χ2 (4) = 7.16, d.f.= 4, p = .127 at the genotype level, whereas a weak trend towards an association between the −1193C allele and morningness was seen with χ2 (2) = 4.97, d.f.=1, p = .083. When the allele analyses were performed for the morningness and eveningness group only, a significant association was found, with the −1193C allele frequency significantly higher in the morning preference group (χ2=4.60, d.f.= 1 p= .032, odds ratio=1.78, 95%CI = 1.05-3.04) (Table 2). Differences were not statistically significant when the followinged groups were tested: morningness versus intermediate (χ2=2.61, d.f.= 1 p= .106) and intermediate versus eveningness (χ2=.28, d.f.=1 p= .596). 
Pearson’s qui square test to investigate whether the −1193C/T frequencies differed significantly from sleep duration on work/weekend and social jetlag was also performed. The results were not significant for sleep duration on weekdays higher than 8:00hs and lower than 8:00hs at genotypic (χ2=.262, d.f.= 2 p=.873) and allelic levels (χ2=.087d.f.= 1 p= .767). However, a significant trend was observed in allelic frequencies between sleep duration on weekends higher than 8:00hs (−1193C: 0.48, −1193T: 0.52) and lower than 8:00hs (−1193C:0.60, −1193T: 0.40) , with the frequency of −1193T allele significantly higher in the group that stay in bed higher than 8:00hs compared to the group that stay in bed less than 8:00hs (χ2=4.137, d.f.=1 p=.042, odds ratio=1.23, 95%CI = 1.01-2.43)A CLASSIFICAÇÃO EM ACIMA E ABAIXO DE 8H FOI BASEADA EM QUE CRITÉRIO??DESCREVER NA METODOLOGIA. None of the three groups of social jetlag (<1:00, 1:00-2:00 and >2:00 hours of sleep debt over the week that is compensated for on weekendsDEIXE ESTA EXPLICAÇÃO NA METODOLOGIA APENAS PARA DEIXAR TEXTO MAIS CONCISO) were associated with −1193C/T genotypes (χ2=3.19, d.f.= 4, p=.526) or alleles (χ2=3.56, d.f.= 2 p= .168).
HÁ UMA DIFICULDADE PARA SABER COM QUE AMOSTRA VOCê TÁ TRABALHANDO (814 OU 56X3 OU 56X2). PROCURE DEIXAR MAIS CLARO ISTO E SE POSSÍVEL ORDENAR DE FORMA A PARTIR DO GRUPO MAIOR PARA MENOR 
A two-way ANOVA was conducted to investigate the role of diurnal preference and genotype on the sleep habits (for this all intermediate types and heterozygous were excluded from the 814 samples). The analysis revealed a significant main effect of the diurnal preference at the all sleep habits parameters: bedtime  (F(1, 198)=115.4, p<.001, ηp²=.36), wake up  (F(1, 198)= 59.15, p<.001, ηp²=.23), sleep duration: (F(1, 198)= 9.36, p=.003, ηp²=.045), mid-sleep phase (F(1, 198)=120, p<.001, ηp²=.37) on weekdays and bedtime (F(1,198)=158, p=<0.001, ηp²=.44; wake up (F(1, 198)=228, p<.001, ηp²=.53; sleep duration (F(1, 198)=4.88, p=.028, ηp²=0.024; mid-sleep phase (F(1, 198)=256, p<0.001, ηp²= 0.56) on weekends, and also in social jetlag : F(1, 198)=40, p<0.001, ηp²=.16).  No significant main effect of genotype at on sleep habits was found (bedtime: F(1, 198)=.54, p=.46, ηp²=.003; wake up: F(1, 198)= .10, p=.75, ηp²=.001; sleep duration: F(1, 198)= .96, p=.32, ηp²=.005; mid-sleep phase : F(1, 198)=.16, p=<.68, ηp²=.001 on weekdays and bedtime: F(1,198)=.16, p=.68, ηp²=.001; wake up: F(1,198)=.08, p=.78, ηp²=.00; sleep duration: F(1, 198)=0.03, p=0.83, ηp²=0.00; mid-sleep phase: F(1, 198)=0.18, p=0.67, ηp²= .001 on weekends; Jetlag: F(1, 198)=.04, p=.83, ηp²=.00) (table 3). 
However, a significant interaction for diurnal preference X and genotype was detected only for bedtime on weekdays (F(1, 198)=4.07, p=.045, ηp²=.02), bedtime on weekends (F(1, 198)=7.57, p=.006, ηp²=.037), mid-sleep phase on weekends (F(1, 198)=4.54, p=.034, ηp²=.022), and a trend to sleep duration in weekdays (F(1, 198)=3.44, p=.065, ηp²=.015). In Regarding bedtime on workdays and weekends, the interaction was driven by the fact that, in evening types, the −1193T/T genotypes demonstrated sleep earlier(É ISTO MESMO? NÃO TERIA UM TERMO MELHOR? JÁ QUE SE TRATA DE IR DEITAR…) than −1193C/C ones (bedtime on weekdays: t(102)= -1.84, p=.065, bedtime on weekends: t(102)=-2.19, p=.032). For the morning group, no difference was found (p≥0.20). Besides of the week trend interaction effect (O QUE SIGNIFICA ISTO??) on sleep duration in weekdays, a t test indicated that morning and evening chronotypes differ significantly on the time of sleep in −1193T/T group (t(93)= 2.77, p=.007), with morning types sleeping more than the morning?????. Into the −1193C/C group, nNo difference was sawn observed in −1193C/C group  (t(105)= .26, p=.79),; indicating that, morning and evening types sleep the same timehave the same sleep duration in this group. Additionally, in mid-sleep phase on weekends there was a weak trend in eveningness t(102)= -1.73, p=0,083, but not in morningness (t(96)= -1.28, p=,23), comparing both genotypes, indicating that the −1193T/T genotype seems to have a lower(OU EARLIER??) mid-sleep phase  than −1193C/C ones in this chronotype. 

Discussion

 Melatonin seems to beis involved in a the regulation of mammalian circadian rhythms thought activation of MT1 and MT2 receptors in SCN (Pevet, 2014). In the present study, we hypothesized that diurnal preference and sleep habits in human populations could be further modulated through genetic variationsalterations in the MT2 conding-gene. O TEXTO QUE SEGUE NÃO CORRESPONDE À HIPÓTESE…VAMOS TER QUE REFORMULAR A ESTRUTURA...SUGIRO JÁ APRESENTAR O RESULTADO PRINCIPAL DE FORMA SINTÉTICA NO PRIMEIRO PARÁGRAFO E DEPOIS DESENVOLVER OUTROS ASPECTOS. 
[bookmark: __Fieldmark__710_1816794007]Our results showed a clear and consistent difference in hours of sleep habits?? between morning and evening types. This finding is in accordance with large studies (Taillard et al., 1999; Morgrain et al., 2004; Roepke et al., 2010; Boketic et al., 2016; Paine and Gander, 2016). Also, we found a negative correlation between MEQ scores and social jetlag, demonstrating that, for the evening subjectspeople, early work and school times lead to an increasing sleep debt over the week that is compensated on weekends, which was consistent with other studies (Wittmann et al., 2006a; Levandovski et al., 2011).TENDO EM VISTA QUE ESTES DADOS NÃO SÃO NOVIDADE, ELES NÃO DEVEM FICAR EM PRIMEIRO PLANO AO LONGO DO TEXTO
According to −1193C/T polymorphism analysis, MEQ score and sleep habits did not associate with the −1193C/T genotypes. However, TRAGA O DADO POSITIVO PARA PRIMEIRO PLANO, OU SEJA APRESENTE PRIMEIRO…an association was found between the allelic frequency and diurnal preference in our study population, with the −1193C allele significantly higher the extreme morning compared to extreme evening types. TALVEZ O TEXTO QUE SEGUE FIQUE MELHOR MAIS PRA FRENTE NA DISCUSSÃO APÓS APRESENTAR OUTROS DADOS….This finding provides some insights into the potential function of MTNR1BA gene in biological rhythm entrainment. (******Since…) 
Activation of MT2 is involved in melatonin-related phase shift response in the SCN (Pfeffer et al, 2012). The pPhysiological melatonin concentrations significantly advanced phase shift the peak REFORMULAR..TÁ ESTRANHO…of circadian rhythms in vitro (Hunt et al., 2001; Dubocovich et al., 2005) and also in vivo (Dubocovich et al., 1998; Pfeffer et al., 2012) and this effect could also be observed depending on the levels of melatonin receptors. Higher levels of MT2 could trigger a stronger activation SCN neurons and therefore…..CONCLUIR RACIOCÍNIO E VER SE EXISTE ALGUMA EVIDÊNCIA NA LITERATURA RELACIONANDO O ALELO E NÍVEIS DO PRODUTO GÊNICO
In addition, how(******) Since the −1193C/T polymorphism is located in the promoter region, it could be involved inalter MTNR1A regulatory site and the expression levels of melatonin receptor 1BMT2 receptor (Qiu et al., 2007). 
Ji and co-workers (2010) investigated the correlations between the rs4753426 (−1193C/T) prevalence and sunshine duration among worldwide human populations from twelve regions in the CEPHHGDP (??) database. They found a negative correlation between −1193C allele and sunshine duration, indicating that selection of this derived (TEM COMO CONFIRMAR QUE O O T É ANCESTRAL??) allele could provide a selective advantage to populations adapting to different regions with less daily sunshine durations and consequently, a more efficient temporal adaptation (Ji et al., 2010). FALTA RELACIONAR COMO A ASSOCIAÇÃO DE C COM MATUTINIDADE PODERIA ESTAR RELACIONADA COM ÁREAS DE MENOR DURAÇÃO DA LUZ..TERIA A VER COM PERÍODO???RELACIONAR COM INFORMAÇÕES APRESENTADAS ABAIXO
[bookmark: __Fieldmark__903_1816794007] The results from factorial ANOVA analysis demonstrated a main effect of diurnal preference in sleep habits. No effect of −1193T/T and −1193C/C genotypes alone was observed in sleep habits. NOVAMENTE, TRAGA O DADO MAIS SIGNIFICATIVO PARA PRIMEIRO PLANO…DEVE SER A PRIMEIRA FRASE LIDA DO PARÁGRAFO…A significant interaction between genotype and diurnal preference was seen on weekend bedtime and t-test indicated that in the evening group of evenings, −1193T/T genotypes have an earlier bedtime compared to −1193C/C genotype on weekends. On the other hand, no genotypice differences were found in the morning onesgroup. Morning-evenings preferencetypes differs in their intrinsic circadian period, with shorter periods associated with more morning-type and longer periods associated with evening-type (Duffy et al., 1999). SoAs a consequence (PODEMOS DIZER ISTO??), morning person prefers to go to bed and awake early, while evening types prefer to go to bed and awake later (Liu et al., 2000). These findings suggest that carrying the −1193C/C genotype seems involved in the effectiveness(O QUE SIGNIFICA??PARECE VAGO) of the entrainment process. TALVEZ SEJA MELHOR APRESENTAR ANTES 
Besides of the weak interaction effect between both genotypes and diurnal preference in sleep duration on weekend, morning-evening types with −1193T/T differentiate significantly in the hours of sleep, with evening types sleeping more than mornings ones. In contrast, no mean variation was detected in −1193C/C genotypes, rereflecting?? the possible adaptive role of this allelePQ? EXPLICAR…TB ESCLARECER SE VESPERTINO DORME MENOS OU MATUTINO DORME MAIS COM ESTE GENÓTIPO..(TB NOS RESULTADOS..ACHO QUE UMA FIGURA VAI AJUDAR). These results also explain the association of the −1193T allele with the group that staying in bed higher than 8:00hs. Furthermore, in accordance with some researches, our findings did not found differences in sleep duration on weekends when just diurnal preference was considered alone (Morgrain et al., 2004; Roepke et al., 2010; Paine and Gander, 2016).ESTE ÚLTIMO DADO REFERE-SE À GENÓTIPO? SE FOR , ESCLARECER, SE NÃO, REALOCAR PARA NÃO CONFUNDIR 

(***)A potential limitation…

FINALIZAR COM ESSE PARÁGRAFO: In summary, this study demonstrated that the −1193C allele was associated with morningness AND T/T GENOTYPE….. To our knowledge, this is the first report involving associating a polymorphism in the MT2 a melatonin receptor gene related toand diurnal preference, adding to previous information regarding melatonin function on the circadian rhythm regulation. Also, this genetic variability may affect sleep and potentially the action of melatonin agonists used in the treatment of sleep and circadian disorders (DÊ UMA OLHADA NA LITERATURA SOBRE ISTO). suggesting its involvement in a regulation of the biological rhythms. 

(**) It would be interesting if However, the same an association study should with this polymorphism could be performed on a larger sample,populations with different background and living in different latitudes, to confirm the effects observedassociation of −1193C with the morning-type diurnal preference phenotype. We investigated a miscigenated sample from the Brazilian population living near the equator (9°S) with small seasonal variations in light and temperature. 
(***) A potential limitation of our study is related to the use of self-report questionnaires. However, MEQ and MCTQ scores have been significantly correlated with the internal t (Duffy et al., 1999; Kantermann et al., 2015). Also, we chose to select subjects who are extreme morning or evening types to reduce sample variance and increase the power per genotyped individual. This method has been previously used for association studies involving diurnal preference (Robilliard et al., 2002).  In spite of no information about rs4753426 SNP, functionality has been described, the understanding of the relationship between non-clock genes alterations with morningness-eveningness could provide a new genetic approach to knowledge of circadian rhythm regulation. (**)It would be…












Fig 1: Histograms of the MEQ and  MCTQ scores. The data sets were normally distributed, and the histograms are shown with their corresponding normal curves
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	MEQ score
	50.9 ± 18.5
	52.2 ± 17.2
	45.4 ± 14.8
	49.9 ± 17.2
	2.27
	.10
	51.4 ± 17.9
	48.3 ± 16.2
	1.64
	.10

	Bedtime weekdays  (h:min)
	0:13 ± 1:55
	23:45 ± 1:30
	0:15 ± 1:50
	 0:00 ±1:45
	.90
	.40
	0:00 ± 1:47
	0:00 ± 1:35
	0.07
	.94

	wake up  weekdays   (h:min)
	6:40 ± 1:30
	6:30 ± 1:35
	6:45 ± 1:40
	6:40 ± 1:30
	.36
	.69
	6:38 ± 1:30
	6:40 ± 1:36
	-.13
	.89

	Sleep duration weekdays (h:min)
	6:30 ± 1:40
	6:45 ± 1:30
	6:35 ± 1:20
	6:37 ± 1:30
	.28
	.75
	6:34 ± 1:32
	6:39 ± 1:21
	-.30
	.76

	Midpoint of sleep weekdays (h:min)
	3:25 ± 1:30
	3:08 ± 1:20
	3:25 ± 1:30
	3:20 ± 1:30
	.77
	.46
	6:19 ± 1:30
	6:19 ± 1:30
	.00
	.99

	Bedtime weekend (h:min)
	0:30 ± 2:15
	0:25 ± 2:22
	1:00 ± 1:00
	0:40 ± 2:15
	.84
	.43
	0:30 ± 2:30
	0:47 ± 2:10
	-1.10
	.26

	Wake up weekend (h:min)
	8:40 ± 2:08
	8:45 ± 2:38
	9:15 ± 2:20
	8:50 ± 2:20
	.83
	.43
	8:42 ± 2:19
	9:00 ± 2:23
	-1.20
	.23

	Sleep duration weekend (h:min)
	8:08 ± 1:20
	8:15 ± 1:20
	8:15 ± 1:20
	8:50 ± 1:20
	.06
	.93
	8:10 ± 1:21
	8:13 ± 1:20
	-.32
	.74

	Midpoint of sleep weekend (h:min)
	4:40 ± 2:10
	4:40 ± 2:20
	5:10 ± 1:55
	4:45 ± 2:18
	.90
	.40
	4:36 ± 2:13
	8:53 ± 2:10
	-1.18
	.23

	Social Jetlag
	1:12 ± 1:20
	1:20 ± 1:35
	1:40 ± 1:20
	1:20 ± 1:30
	1.28
	0.27
	1:16 ± 1:28
	1:34 ± 1:28
	-1.76
	0.07


Table 1:  Morningness-Eveningness Preference and Sleep Habits of for the Three MTNR1B -1193T/C GenotypeS Groups and Alleles.
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Table 2:  Allele Frequencies in, Morning Types, Intermediate Types, and 
Evening Types and in the General whole sSample (814 subjects). 
	
	−1193C 
	−1193T 
	χ2
	p-value

	Group
	
	
	
	

	Evening
	0.47
	0.53
	
	

	Intermediate
	0.51
	0.49
	4.97
	.083

	Morning
	0.62
	0.38
	
	

	General sample
	0.53
	0.47
	
	


	Evening vs. Morning, χ2=4.60, p= 0.032; Evening vs. intermediate, χ2=0.28, p= 0.596; morning vs. intermediate, χ2=2.61, p= 0.106.



	
	Morningness
	
	Eveningness
	
	ANOVA factorial effects

	
	−1193T/T
mean±SD
	−1193C/C
mean±SD
	
	−1193T/T
mean±SD
	−1193C/C
mean±SD
	
	Diurnal preference
	Genotype
	Interation

	Bedtime weekdays (h:min)
	23:08 ± 1:25
	22:54 ± 1:02
	
	00:48 ± 1:21
	1:20 ± 1:32
	
	<.001
	.460
	.045

	Wake up weekdays (h:min)
	6:10 ± 0:55
	5:47 ± 1:03
	
	7:24 ± 1:34
	7:30 ± 1:33
	
	<.001
	.751
	.424

	Sleep duration weekdays (h:min)
	6:55 ± 1:40
	7:00 ± 1:10
	
	6:30 ± 1:16
	6:10 ± 1:40
	
	.003
	.327
	.256

	Midsleep phase weekdays (h:min)
	2:37 ± 1:07
	2:24 ± 00:48
	
	4:07 ± 1:18
	4:25 ± 1:14
	
	<.001
	.811
	.099

	Bedtime weekend (h:min)
	0:28 ± 1:33
	0:58 ± 1:20
	
	1:40 ±1:34
	2:20 ± 1:35
	
	<.001
	.682
	.006

	Wake up weekend (h:min)
	7:17 ± 1:15
	7:09 ± 1:26
	
	10:14 ± 1:34
	10:30 ± 1:32
	
	<.001
	.780
	.343

	Sleep duration weekend (h:min)
	7:43 ± 1:30
	8:00 ± 1:25
	
	8:30 ±1:37
	8:08 ± 1:46
	
	.028
	.853
	.065

	Midsleep phase weekend (h:min)
	3:26 ± 1:12
	3:06 ± 1:10
	
	5:57 ± 1:22
	6:25 ± 1:27
	
	<.001
	.672
	.034

	Social Jetlag
	0:48 ± 0:52
	00:43 ± 1:13
	
	1:50 ± 1:30
	2:00 ± 1:22
	
	<.001
	.832
	.501

	Total
	41
	57
	
	54
	50
	
	202
	202
	


Table 3 Results of factorial ANOVA between −1193T/T and −1193C/C genotypes and diurnal preference with sleep habits.
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