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3e Congrès provincial de la recherche mère-enfant 16 et 17 mai 2019 IR-CUSM



Jeudi 16 mai 2019 8h00



Arrivée des participants – Pose des affiches



9h00



Mot de bienvenue de Dr. Gupta -Directrice de la recherche en santé de l’enfant



Session 1 Session 1a - Médecine néonatale/ ophtalmologie 9h15



\



9h30



9h45



Amphithéâtre Cruess Alyson DEPREZ, étudiante PhD, Ste-Justine Impact de l’exposition néonatale transitoire à l’hyperoxie sur le développement du muscle squelettique dans un modèle de rat mimant les conditions adverses de la prématurité Chen CAI, étudiant PhD, Ste-Justine Investigation of the Effect of Lymphocyte-derived Microparticles on the Activity of Macrophages in the Mouse Model of Oxygen-induced Retinopathy



Vitor TEIXEIRA, étudiant PhD, Ste-Justine La déficience néonatale en Vitamine C et Cystéine cause des effets métaboliques dépendants du sexe chez le cochon d’Inde adulte



Udeyakamar KANNIYAPPAN, Post-doc, Ste-Justine 10h00



Preliminary development and characterization of synthetic multilayer retinal models to study retinopathy of prematurity via optical coherence tomography



Sarah-Ève LOISELLE, étudiante maitrise, Ste-Justine 10h15



Optimal dose and time of administration of Rytvela for prevention of inflammation-induced preterm birth and fetal tissue injury



Session 1b – Biologie des systèmes 9h15



EM1.3509 Charles ALAIN, étudiant maitrise, CHUS Impact de divers supports ventilatoires nasaux sur l’alimentation orale chez l’agneau



9h30



Madeleine PREVOST-LEMIRE, étudiante maitrise, CHUS Les symptômes traumatiques comme facteurs associés à la maternité précoce chez les adolescentes desservies par les centres de protection de la jeunesse



9h45



Simon LA CHARITE-HARBEC, étudiant maitrise, McGill Alteration of claudins by C-CPE affects lumen expansion in cultured mouse and chick embryonic lung explants



10h00



Johanna COMES, étudiante maitrise Adamts19 labels valvular interstitial cells during heart development



10h15



Fella CHENNOU, stagiaire, Ste-Justine Effect of oral lorazepam on cortisol response and comfort in children having digestive endoscopy: a randomized clinical trial
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10h30 Pause-Café Session 2 Session 2a – Obstétriques placenta Amphithéâtre Cruess



11h00



Jessica CINKORNPUMIN, étudiante PhD IR-CUSM Hypoxia maintains human trophoblast stem cell self-renewal



11h15



Safari Joseph BALEGAMIRE, étudiant PHD, Ste-Justine Séroprévalence et facteurs de risque de l’infection au Cytomégalovirus au premier trimestre de la grossesse au Québec.



11h30



Karen CHRISTENSEN, recherche, IR-CUSM Both low and high dietary folate increase the incidence of developmental abnormalities in a mouse model for MTHFD1-synthetase variants



11h45



Shiva SHAFIEI, étudiante PhD, IR-CUSM Maternal Cripto is required for normal uterine remodeling, decidualization and development of placental vasculature during mouse pregnancy



12h00



Pre. Anne-Marie COTÉ, MD, MHSc. (CHUS) Le podocyte dans la prééclampsie



Session 2b – Développement EM1.3509



11h00



Julie BERGERON, coordonnatrice, IR-CUSM L’initiative ReACH (Research Advancement through Cohort Cataloguing and Harmonization): Une ressource pour faciliter l’utilisation de données et la co-analyse



11h15



Emily DERMER, stagiaire, IR-CUSM Clinical and demographic predictors of stress in parents of children with genetically determined leukoencephalopathies



11h30



Benjhyna DANIEL, étudiant PhD, IR-CUSM Les associations entre le stress prénatal maternel et la manifestation de problèmes comportementaux sont modérées par l'inconsistance de la discipline chez les garçons de 7 ans: Iowa Flood Study



11h45



Camille GIROUX, étudiante maitrise, Ste-Justine MOTIFORMtm, un partenariat interdisciplinaire pour supporter le développement des capacités cardiovasculaires des enfants avec un trouble développemental de la coordination



12h00



Dr. Marc BELTEMPO, MD, M.Sc., FRCPC (IR-CUSM) Implantation des pratiques fondées sur les preuves: l’amélioration des issues des grands prématurés au Canada



12h30 Pause Déjeuner 3
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Atrium de l’Institut de Recherche



12h30 Réseau québécois des déterminants périnataux de la santé de l’enfant EM1.3509



Session 3 Session 3a – Génétique et neuro-développement Amphithéâtre Cruess 13h30



Mathilde CHEVIN, étudiante PhD, IR-CUSM Added value of IL-1 blockade to hypothermia in neonatal encephalopathy



13h45



Elizabeth-Ann LEGERE, étudiante maitrise, IR-CUSM The role of claudin-dependent glycoproteins in neural tube closure



14h00



Daniela RAVIZZIONI DARTOGA, post-doc, Ste-Justine Cardiac Mitochondria Impairment After Transient Neonatal Hyperoxia Exposure in a Rat Model of Prematurity-related Condition



14h15



Stephanie LARRIVEE VANIER, étudiante PhD, Ste-Justine Dysgénésie thyroïdienne: Enrichissement en variants rares associés à l’organisation cellulaire et l’organogenèse révélé par séquençage d’exome



14h30



Dr. Philippe CAMPEAU, MD (Ste-Justine) Understanding growth plate disorders to better treat them



Session 3b – Inflammation et complications de grossesse 13h30



EM1.3509 Cynthia DUVAL, étudiante PhD, Ste-Justine Altered transcriptome profiles in placentas from complicated pregnancies in association with neonatal development



13h45



Marie-Julie ALLARD, étudiante PhD, IR-CUSM Sex-differentiated maternofetal innate immune responses in group B Streptococcal chorioamnionitis



14h00



Taghreed AYASH, étudiant PhD, IR-CUSM Nodal is required to maintain the uterine environment in an anti-inflammatory state during pregnancy



14h15



Elizabeth PRAIRIE, étudiante maitrise Ste-Justine Antenatal administration of a potential interleukin-6 receptor antagonist prevents inflammation-induced preterm birth and foetal tissue injury.



14h30



Dr. Nathalie DAYAN, MD, M.Sc, FRCPC
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15h00 Pause 15h30 Conférencier invité -Dr. Louis Muglia, MD « Preventing Prematurity: New Insights from Genomics » Amphithéâtre Cruess



16h30 Début du 5@7 – Session A affiches
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Vendredi 17 mai 2019 Session 4 Session 4a – Neurologie/ neurologie néonatale 9h00



Amphithéâtre Cruess Rana GHAFOURI, étudiante maitrise, IR-CUSM Neuronal conduction is improved with sildenafil following neonatal hypoxia-ischemia



9h15



Kaitlyn EASSON, étudiante maitrise, IR-CUSM Evaluating Neurite Density and Orientation in the White Matter of Youth Born with Congenital Heart Disease



9h30



Stephanie PERRIER, étudiante PhD, IR-CUSM Expanding the Phenotypic and Molecular Spectrum of POLR3-Related Leukodystrophy



9h45



Lixin ZHANG, stagiaire, Ste-Justine Magnesium sulfate as a potential neuroprotective agent in neonates with d-transposition of the great arteries undergoing cardiac surgery



10h00



Dr. Elsa ROSSIGNOL, MD, M.Sc. (Ste-Justine)



Session4b – Oncologie/ Hématologie 9h00



9h15



9h30



9h45



10h00



EM1.3509 Maxime CARU, étudiant PhD, Ste-Justine Les gènes liés à l’entraînabilité apportent des réponses au déconditionnement physique des survivants de la leucémie lymphoblastique aiguë Emilie DUMONT, étudiante maitrise, Ste-Justine Exploration des différences entre les pères et les mères endeuillés : une étude sur la détresse émotionnelle et la Qualité de vie de parents dont l’enfant est décédé d’un cancer Victor OSWALD, étudiant PhD, Ste-Justine Resting state MEG support a resilience model for learning deficits in Acute Lymphoblastic Leukemia (ALL) survivors Julie BERGERON, Post-doc, CHUS Le programme EMMIE (Entretien motivationnel en maternité pour l'immunisation des enfants) : un programme efficace pour contrer l’hésitation face à la vaccination chez les parents Dr. Christine SABAPATHY, MD, M.Sc. (IR-CUSM) Treating pediatric venous thromboembolism in 2019, the pursuit of evidence based management
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10h30 Pause-Café 11h00 Conférencier invité Dr. Sean Deoni, PhD « Infant Brain Developement : Influences and Outcomes » Amphithéâtre Cruess



12h00 Pause Déjeuner et Session B affiches Session – Bénéficiaires de la subvention Fondation des étoiles Amphithéâtre Cruess 13h30



Dr. Serge Rivest, Québec



13h45



Dr. Jacques Michaud, Ste-Justine



14h00



Dr. Jean-François Lepage, PhD, CHUS



14h15



Conséquences neurophysiologiques des altérations de la voie mTOR chez l’enfant : caractérisation par la stimulation magnétique transcrânienne Dr. Patricia Fontela, MD, PhD, McGill Use of biomarkers to improve the diagnosis of concomitant bacterial pneumonia in infants with viral bronchiolitis



14h30 Remise des prix par Mme. Josée Saint-Pierre, Fondation des étoiles Atrium Institut de Recherche
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Jeudi 16 mai



Session 1a - Médecine néonatale/nutrition/ophtalmologie Amphithéâtre Cruess Impact de l’exposition néonatale transitoire à l’hyperoxie sur le développement du muscle squelettique dans un modèle de rat mimant les conditions adverses de la prématurité Alyson Deprez1,4, Daniela Ravizzoni Dartora1, Junio Dort1,2, Néhmé Rita1, He Ying1, Anik Cloutier1, Nicolas Dumont1,2, Anne Monique Nuyt1,3 1



Centre de recherche du CHU Sainte-Justine, 2Université de Montréal, Faculté de médecine, École de réadaptation, 3Université de Montréal, Faculté de médecine, Département de pédiatrie, 4Université de Montréal, Faculté de médecine, Département de pharmacologie et physiologie



Au Canada, chaque année 7.7% des enfants naissent prématurés. À la naissance, l’exposition prématurée à de hautes concentrations d’oxygène (O2) comparée à celles de la vie in utero, induit un stress oxydatif et une inflammation systémique ayant des effets délétères sur des organes immatures. Les impacts sur les systèmes cardiovasculaire, pulmonaire ou encore les os sont bien connus. Cependant aucune étude ne s’est intéressée à l’effet de la prématurité sur le tissu musculaire. Pourtant ces changements locaux et systémiques pourraient également affecter une population de cellules souches musculaires, les cellules satellites, responsables du développement musculaire et de la capacité régénérative. Nous posons l’hypothèse que l'exposition néonatale transitoire à l'hyperoxie induit un stress oxydatif et inflammatoire qui nuit à la myogenèse et à la capacité régénérative des cellules satellites. Nos objectifs sont de déterminer l’effet d’une l'exposition néonatale transitoire à l'hyperoxie 1) sur la composition musculaire et 2) sur la capacité régénérative des cellules satellites. Des rats Sprague-Dawley exposés à 80% O2 (Hyperoxie) ou à l’air ambiant (contrôle) de 3 à 10 jours de vie ont été utilisés afin de mimer les effets de la prématurité. Des analyses morphométriques et immunohistologiques sur des muscles de phénotype rapide (tibial antérieur) ou lent (soléaire) ont été effectuées chez les mâles à 4 et 16 semaines post-hyperoxie. Les analyses statistiques ont été faites par twoway ANOVA ou en utilisant le t-Test de Student (n =4-8/group. p 0.5% weight. The poor performance for TiO2 < 0.5% weight is potentially due to the limited SNR obtained from OCT signals with respect to background noise. Current work aims at validating the thickness of the single layers through profilometry technique. Further, multilayer models will be developed by assembling multiple specific single layers representing the main retinal layers. These multilayer retinal models will be used to calibrate OCT signals for the in vivo study of ROP. Conclusion. We presented preliminary results to estimate OCT attenuation coefficient from segmented in vivo mouse retinal layers. These coefficients were used to design synthetic material to develop single layer models. Future work is needed to develop the multilayer model, calibrate OCT signals and study ROP in animals. 11
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Optimal dose and time of administation of Rytvela for prevention of inflammation-induced preterm birth and fetal tissue injury Sarah-Eve Loiselle1,2, Nadège Zanré2, Xin Hou1, Mathieu Nadeau-Val2, Christiane Quiniou1, Sarah Robertson3, David Olson4, Sylvain Chemtob1,2 1



Centre de recherche, CHU Ste-Justine, 2Université de Montréal, 3University of Adelaide, 4University of Alberta



Preterm birth (PTB) is the first cause of newborn death and morbidity worldwide, with over 1.1 million deaths per year. Every year, an estimated 15 million babies are born preterm (before 37 completed weeks of gestation), which represents more than 1 in 10 babies. Researches have demonstrated that in 70% of the cases, preterm birth is due to uteroplacental inflammation. This inflammation is devastating for vulnerable fetal organs such as brain, intestines and lungs. There is currently no treatment to significantly prolong gestation and prevent adverse inflammation-triggered neurodevelopmental consequences and other organ deficiencies. Of the candidate proinflammatory mediators, IL-1b appears central. The host lab has recently designed a small IL-1 receptor antagonist, Rytvela, found effective against PTB. Rytvela desirably does not interfere with the NF-kB pathway important for immunosurveillance but blocks the MAPK pathway thus preventing proinflammatory cytokine gene expression and myometrial activation. The study objective is to evaluate the optimal dose and timing of administration of Rytvela to inhibit efficiently inflammatory cytokines production and to maintain the integrity of fetal tissues. A dose-response of Rytvela’s efficacy to inhibit PTB was determined in LPS and IL-1b-induced murine preterm model. Pregnant mice were injected with LPS (10 ug i.p.) or IL-1b (1 ug/kg i.u.) at gestational day 16.5 in presence of different doses of Rytvela (0.1, 0.5, 1, 2, 4 mg/kg/day) or different timing of administration (0.5, 1, 2, 4, 6 hours post-LPS injection). Prematurity rate, gestational length, newborn survival rate and newborn weight were monitored. Gestational tissues (placenta, fetal membrane, uterus, amniotic fluid) were collected in a separate experiment on G17.5 for quantification of inflammatory cytokines gene expression and protein production by PCR and ELISA. A one-way ANOVA with Dunnett multiple comparison was used for statistical analysis. The minimal dose of 1 mg/kg/day of Rytvela inhibited 75-100% of both LPS and IL-1b-induced PTB. Gestational length, fetal survival and newborn weight were normalized with the dose of 1 mg/kg/day. Treatment with Rytvela reduced inflammation in reproductive tissues. The 1 mg/kg/day dose was enough to induce a significant inhibition of IL-6, IL-8 and IL-1b gene expression and protein production in uterus, placenta, fetal membranes and amniotic fluids. Rytvela was mostly efficient when administrated 30 minutes after the onset of infection and inflammation. It was ineffective if given 6h post-LPS injections.The 1 mg/kg/day dose of Rytvela antagonized the activity of IL-1R, and improved birth outcome by reducing inflammatory cytokines production and preserving diminishing fetal organ integrity. The findings uncover in vivo pharmacologic effective dose. Also, the sooner the treatment was administrated, the better the preterm labor was prevented. Rytvela is a promising new safe therapeutic prototype in prevention of PTB. More doses and time of administration will be tested in the laboratory to establish a more complete dose-response and time-response profile. We are currently investigating with collaborators on several biological markers to predict risk of preterm birth and use Rytvela as a prophylaxis treatment thereby optimizing its efficacy.
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Session 1b - USIP/Adolescence/GI/pneumologie/cardiologie EM1.3509 Impact de divers supports ventilatoires nasaux sur l’alimentation orale chez l’agneau Charles Alain1, Camille Lienhart1, Charlène Nadeau1, Jean-François Beaudoin2, Nathalie Samson1, Jean-Paul Praud1 1



Départements de pédiatrie et de pharmaco-physiologie, Université de Sherbrooke, 2Centre d'imagerie moléculaire de Sherbrooke Mise en contexte : L’utilisation d’un support ventilatoire nasal est de plus en plus répandue chez les jeunes nourrissons au cours d’une bronchiolite aigüe virale (Sochet AA, Hosp Pediatr 2017; Slain KM, Hosp Pediatr 2017) et chez les prématurés avec dysplasie bronchopulmonaire (Hanin M, Dysphagia 2015; Jadcherla SR, Pediatr Res 2017). L'une des controverses actuelles concerne la sécurité de l’alimentation orale par biberon sous support ventilatoire nasal. La crainte est que la CPAP nasale (CPAPn) ou les lunettes nasales à haut débit (LNHD) favorise l’aspiration de lait dans la trachée avec des conséquences cardiorespiratoires sévères telles que bradycardies, désaturations et aggravation de la pathologie bronchopulmonaire sous-jacente. Objectif: Confirmer la sécurité et comparer l’efficacité de la prise d’un biberon sous CPAPn ou LNHD chez l’agneau nouveau-né. Méthodes: Huit agneaux nés à terme âgés de 1 à 3 jours ont été étudiés. Une instrumentation chronique chirurgicale sous sédation et anesthésie locale a permis de recueillir les déglutitions, les gaz du sang artériel, l'ECG, l’oxygénation et les mouvements respiratoires. La prise standardisée de 60 ml de lait (+ barium) a été effectuée sous vidéofluoroscopie dans 4 conditions randomisées: 1) contrôle; 2) CPAPn 6cmH20; 3) LNDH 7L/min; 4) LNDH 7L/min et pression trachéale identique à CPAPn 6 cmH2O (LNDHcpap). Les différentes conditions ont été comparées en utilisant le test de Friedman complété par le test de Wilcoxon. Résultats: M = médiane, Q1 = 1er quartile, Q3 = 3e quartile, FC = Fréquence cardiaque, SatO2 = Saturation en Oxygène. * : p < 0.05 vs. contrôle ; + : p < 0.05 vs. LNHD. Conclusion: Aucun support respiratoire n’a entrainé de différence significative au niveau de la sécurité. En ce qui concerne l’efficacité, la durée du biberon était plus longue avec les LNHDcpap et le nombre de succions et de déglutitions requises pour boire le biberon était supérieur. Les analyses de la coordination succiondéglutition-respiration ainsi que de vidéofluoroscopie pour éliminer une aspiration trachéale sont en cours. Support financier : IRSC et chaire de recherche du Canada en physiologie respiratoire néonatale
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Les symptômes traumatiques comme facteurs associés à la maternité précoce chez les adolescentes desservies par les centres de protection de la jeunesse Madeleine Prévost-Lemire1,2, Geneviève Paquette1,2, Nadine Lanctôt1,2 1



Département de psychoéducation, Université de Sherbrooke, 2Groupe de recherche sur les inadaptations sociales de l’enfance Les adolescentes ayant reçu des services des centres de protection de la jeunesse (CPJ) sont jusqu’à trois fois plus à risque de connaître une maternité précoce que les adolescentes de la population générale (Boonstra, 2011 ; Shpiegel et Cascardi, 2015 ; Svoboda et al., 2012). Un parcours marqué par la maltraitance et un nombre élevé de placements sont des caractéristiques associées à la maternité précoce qui sont spécifiques aux filles transitant par les CPJ (Collin-Vézina et al., 2011 ; Esposito et al., 2014). D’ailleurs, près de la moitié des adolescentes présentent des symptômes traumatiques (ST), tels que la dépression, la colère, ou les préoccupations sexuelles (Gallitto et al., 2017). Or, la dysrégulation émotionnelle et comportementale entraînée par les ST pourrait rendre les adolescentes plus susceptibles de connaître une maternité précoce. L’étude de Thompson et Neilson (2014) a identifié certains de ces ST, soit l’anxiété et la dépression, comme étant associés, respectivement positivement et négativement, à la maternité précoce. Plus d’études sont nécessaires pour préciser quels sont les ST associés à la maternité précoce. Objectif Identifier les ST associés à la maternité précoce (naissance avant 23 ans), au-delà de la maltraitance et du nombre de placements subis par les adolescentes. Échantillon et mesures L’étude utilise les données de l’étude longitudinale de Lanctôt (2008-2015) menée auprès de 112 adolescentes ayant été placées en CPJ (âge moyen = 15,1 ans) et suivies jusqu’au début de l’âge adulte (âge moyen = 24,9 ans). Toutes les participantes ont rempli des questionnaires documentant la maltraitance subie en enfance, les dimensions des ST à l’âge adulte et leur historique de maternité. Le nombre de placements vécus a été identifié à l’aide des données administratives des CPJ. Analyses Des analyses préliminaires ont permis d’établir les variables associées (p ≤ 0,25) à la maternité précoce dans une perspective bivariée. Ces variables ont été entrées dans une analyse de régression logistique binaire multivariée pour vérifier leur association à la maternité précoce. Résultats Les résultats de l’analyse multivariée montrent que les dimensions de la colère (RC = 0,21, 95 % [0,49-0,89]) et des comportements suicidaires (RC = 0,15, 95 % [0,32-0,68]) diminuent significativement le risque de maternité précoce. La dimension des préoccupations sexuelles (RC = 8,32, 95 % [1,27-54,44]) augmente le risque de maternité précoce. Les résultats suggèrent que la dysrégulation émotionnelle et comportementale semble liée négativement et positivement à la maternité précoce selon le type de ST étudié. Retombées pratiques Une mesure clinique des ST pourrait être intégrée au processus d’évaluation pré-intervention des adolescentes en CPJ. Celles présentant un niveau clinique de préoccupations sexuelles profiteraient d’interventions axées sur leur sexualité. Afin de soutenir l’ensemble des jeunes femmes dans un choix éclairé face à la maternité, des interventions visant la régulation émotionnelle seraient aussi indiquées. D’autres études sont nécessaires, notamment pour explorer les mécanismes impliqués dans l’association des ST et de la maternité précoce tout en prenant en considération d’autres variables comme la sévérité de la maltraitance subie ou des conditions de vie défavorables.



14



3e Congrès provincial de la recherche mère-enfant 16 et 17 mai 2019 IR-CUSM



Alteration of claudins by C-CPE affects lumen expansion in cultured mouse and chick embryonic lung explants Simon La Charité-Harbec1,3, Aimée K. Ryan1,2,3, Indra R. Gupta1,2,3 1



Department of Human Genetics, McGill University, Montréal, Québec, Canada, 2Department of Pediatrics, McGill University, Montréal, Québec, Canada, 3Research Institute of the McGill University Health Centre, Montréal, Québec, Canada The claudins are a family of integral membrane proteins located in tight junctions. Tight junctions are protein complexes that links the membrane of adjacent epithelial cells together. Previous results from my laboratory showed that the removal of a subset of claudins using the non-toxic protein reagent C-CPE (a truncated form of Clostridium perfringens enterotoxin) resulted in the reduction of branching in mouse embryonic kidney explants. I hypothesized that claudins are also required for lung branching morphogenesis. Using in situ hybridization and immunofluorescence, I showed that Cldn1, -3 and -10 mRNA and protein are expressed in the epithelial cells of chick lungs during branching morphogenesis. Culturing embryonic chick and mouse lung explants with C-CPE did not affect the number of lung buds. However, a significant decrease in the lumen perimeter and area was detected after 48 hours of culture (P = 0.05). Immunofluorescence of the C-CPE-sensitive Cldn3 on chick lung cryosections suggests that there is less colocalization of Cldn3 with ZO-1, a tight junction marker. In mouse lung explants cultured for 72 hours with C-CPE, Cldn3 immunofluorescence appeared abnormal as it was observed at the basolateral side of the epithelial cells. These data suggest that the effects on lumen area in the C-CPE-treated lungs are due to depletion in C-CPE-sensitive claudins at the apical cell surface. To determine if this decrease in luminal fluid is caused by a disruption of the tight junction permeability, chick lung explants were cultured with media containing fluorescently-tagged dextran (4 kDa). Fluorescence was detected in the lumen of C-CPE-treated explants, but not in controls suggesting that the loss of luminal fluid is due to disrupted permeability. In conclusion, I found that C-CPE-sensitive claudins do not affect branching morphogenesis in the chick or mouse lung. Rather, these claudins appear to regulate luminal fluid accumulation through the control of tight junction permeability. This may be important to maintain the turgidity of the lung tubules during branching. This deficiency in turgidity could lead to different pulmonary defects like congenital pulmonary airway malformations in human.
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Adamts19 labels valvular interstitial cells during heart development Johanna Comes1,4, Florian Wuennemann1,3, Andrea Oneglia1, Gregor Andelfinger1,4,5, Severine Leclerc1, Piet van Vliet1 1



CHU Sainte-Justine, 2McGill University, 3institut de cardiologie, 4Université de Montréal, 5Département de pédiatrie, Hop sainte justine BACKGROUND: Valvular heart disease (VHD) occurs in ~2% of the general population, often resulting in reduced or disturbed blood flow. We recently identified two unrelated consanguineous families with recessive inheritance patterns of progressive polyvalvular heart disease in absence of any clear syndromic phenotype. Exome sequencing revealed homozygous, rare, loss of function (LOF) alleles in both families for the gene ADAMTS19. The ADAMTS protein family includes 19 proteases that are involved in matrix remodelling, and tissue homeostasis in human development and disease. However, the role of Adamts19 specifically during valve development remains unknown. METHODS/RESULTS:



In silico analysis of the human and mouse Adamts19 genomic regions showed a high level of conservation. Thus, to analyse Adamts19 expression patterns during mouse development, we obtained a BAC transgenic mouse model from Cyagen Biosciences containing a tamoxifen-inducible Cre (CreERT2) that is expressed under the influence of the human ADAMTS19 promoter and surrounding genomic region. We crossed males from several lines created in parallel with Rosa-tdTomato reporter females to generate double-heterozygous offspring in which expression of the fluorescent tdTomato reporter is activated in Adamts19-expressing cells upon tamoxifen administration. Surprisingly, whole mount imaging of embryos induced at E13.5 and isolated at E16.5 revealed strong, but distinct labelling patterns in offspring from different Adamts19CreERT2 sublines. Whereas one line exclusively labelled valvular interstitial cells (VICs) and rare epicardial cells, consistent with Adamts19 in situ RNA expression data from the Eurexpress database, another line specifically labelled atrial and ventricular cardiomocytes, but not VICs. CONCLUSION: Labeling of Adamts19-positive VICs and rare epicardial cells is consistent with Adamts19 affecting valve development and VHD. In addition, we observed exclusive Adamts19-dependent labelling in atrial and ventricular cardiomyocytes in a different subline. The distinct expression patterns in offspring from different Adamts19CreERT2 sublines indicates that although regulation of Adamts19 is conserved between human and mouse, expression in VICs versus cardiomyocytes may be dependent on mutually exclusive regulatory mechanisms. Thus, these studies define, for the first time, unique mouse models to specifically label VICs and, in the future, may allow detailed analyses of the regulatory mechanisms that affect extracellular matrix remodeling during valve versus chamber development. Further analysis by cryosectioning and cell-specific immunofluorescence staining is underway to characterise additional stages and confirm the exact cell types in which Adamts19 is expressed.
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EFFECT OF ORAL LORAZEPAM ON CORTISOL RESPONSE AND COMFORT IN CHILDREN HAVING DIGESTIVE ENDOSCOPY: A RANDOMIZED CLINICAL TRIAL Fella Chennou1, Alexanne Bonneau-Fortin1, Olivia Portolese1, Lina Belmesk1, Mélissa St-Pierre2, Geneviève Côté3, Martha H. Dirks2, Prévost Jantchou1,2 1



CHU Sainte-Justine Research Center, 2Division of Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, CHU Sainte-Justine, 3Division of Anesthesiology, Department of Pediatrics, CHU SainteJustine Background: Digestive endoscopies are invasive procedure that must be performed in a safe and comfortable environment. We have previously shown that the quality of intravenous sedation during endoscopies is influenced by preoperative stress. We have also shown that salivary cortisol (sCortisol) is a reliable marker for stress in children undergoing digestive endoscopy Aims: The main objective of this study was to compare the effects of lorazepam and placebo on the sCortisol response of children undergoing a digestive endoscopy. The primary outcome was the proportion of children having a sCortisol decrease of at least 15 nmol/L. Secondary outcomes included the assessment of procedural pain, comfort, and the occurrence of adverse events. Methods: This randomized controlled trial included three study groups: group 1 (receiving lorazepam); group 2 (receiving placebo); group 3 (receiving no premedication). Lorazepam and placebo were administered orally. Saliva was collected before the procedure and one hour following randomization with Salivettes designed for cortisol analysis. The sedation protocol included intravenous Midazolam and Fentanyl ± Ketamine. Procedural pain was evaluated with the Nurse Assessed Patient Comfort Score (NAPCOMS). After the procedure, patients completed a satisfaction questionnaire. Results: From June to November 2017, 433 patients (9-18 years old) scheduled for a digestive endoscopy were screened. One hundred one (54 females) of them were included, with a mean (SD) age of 14.6 (2.2) years. The rate of children having a sCortisol decrease of at least 15 nmol/L was 27.3%, 35.3% and 19.4% for lorazepam, placebo and no-premedication, respectively (P=0.356). The mean (SD) sCortisol difference before and after drug administration was -3.8 (26.2) nmol/L for lorazepam, -6.3 (23.6) nmol/L for placebo and +2.3 nmol/L (22.7) for no-premedication (P=0.349). The median (IQR) NAPCOMS pain score was 3.0 (0-6) for lorazepam, 4.4 (0-6) for placebo and 3.4 (3-4) for no-premedication (P=0.428). With lorazepam, 75.9% of children had a comfortable procedure, compared to 41.9% with placebo and 34.5% with no-premedication (P=0.013). Transient tachycardia was the most frequent intraoperative adverse event, particularly with lorazepam (62.5%, P=0.029). Conclusion: The primary outcome was not reached, but lorazepam was associated with a significantly higher proportion of comfortable procedures.
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Session 2a – Obstétriques placenta Amphithéâtre Cruess Hypoxia maintains human trophoblast stem cell self-renewal Jessica 1 McGill



Cinkornpumin 1 ,



Sin-Young



Kwon 1 ,



Colleen



Russett1 ,



William



Pastor 1 University



The placenta arises in early development alongside the embryo and nurtures fetal development to term. First trimester placental villi contain cytovillous trophoblast cells (CTB) that can be cultured in vitro to form human trophoblast stem cell (hTSC) lines. The CTB give rise to syncytiotrophoblast (SCT) which line the villus structure and produce pregnancy hormones. CTBs also differentiate into extravillous trophoblast (EVT) which invade the maternal endometrium, and remodel maternal vasculature to allow sufficient blood flow. During these first stages, the blood and ambient oxygen supply is very low (~1-2% O2 ). As EVT invasion progresses, the oxygen level in the placenta increases. To recapitulate physiological growth conditions in vitro that mimic natural development, we grew TSCs in hypoxia (5% O2 ). These hypoxic conditions contribute to an overall stable maintenance of an ITGA2 hi EpCAMhi population of cells, whereas culture in atmospheric oxygen (20% O2 ) causes spontaneous differentiation. Culture in low oxygen has no effect on the hTSC potential to differentiate into EVTs and produces a purer differentiation. Additionally, we find that the ITGA2 hi EpCAMhi TSCs are similar to a highly proliferative subset of CTB reported to exist at the base of the cell column in first trimester placenta and may be the human counterpart to mouse labyrinth trophoblast progenitors (LaTP).
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Séroprévalence et facteurs de risque de l’infection au Cytomégalovirus au premier trimestre de la grossesse au Québec. Balegamire Safari Joseph1,2, Dr Christian Renaud1,2, Dr Valérie Lamarre1, Dr Yves Giguère3, Jean Claude Forest3, Pr Lise Goulet2, Benoit Masse1,2, Dr Isabelle Boucoiran1,2 1



CHU Sainte-Justine, 2Université de Montréal, 3Université de Laval



Contexte: L’infection au cytomégalovirus(CMV) est la première cause infectieuse d’atteinte congénitale, et est associée à la surdité neurosensorielle et la déficience intellectuelle chez l’enfant. L’infection primaire par le CMV constitue un facteur de risque important de la transmission verticale du virus au foetus. Objectifs: Le but de cette étude est de déterminer la séroprévalence du CMV chez les femmes au premier trimestre de la grossesse au Québec et d’identifier les facteurs de risque associés à l’infection CMV. Méthodes: Les échantillons de la biobanque de la cohorte prospective «grossesse en santé» du CHU de Québec-Université Laval ont été utilisés pour cette étude. Notre échantillon concerne 4111 femmes dont les données et les échantillons étaient disponibles au premier trimestre de la grossesse et à l’accouchement. Les immunoglobulines (Ig) CMV G ont été dosées sur du sérum prélevé au premier trimestre de grossesse à l'aide du test Abbott Architect. La sérologie au CMV est considérée positive lorsque l’IgG est supérieur ou égal 0,6 AU/ml. Les variables sociodémographiques suivantes ont été extraites de la base des données : âge, ethnie, niveau de revenue, parité, statut d’emploi. Une analyse multivariée par régression logistique a été utilisée pour étudier les facteurs de risques de sérologie IgG positive. Résultats: La séroprévalence du CMV au premier trimestre est de 21,3%. En analyse bivariée, la parité, l’âge et l’ethnie sont statistiquement associés à l’infection CMV. Les femmes sont significativement plus jeunes dans la catégorie CMV IgG positive (29,8 ans) par rapport à celle des femmes CMV IgG négative (30,4 ans, p=0.0002). En analyse multivariée, la multiparité et les ethnies autres que caucasienne regroupées en afrocanadienne, asiatique, latino-canadienne, première nation sont associées à la sérologie CMV IgG positive avec des risques relatifs respectivement de 1,27 (intervalle de confiance IC à 95% : 1,09-1,48) et 4,36 (IC95% : 2,88-6,61), mais le statut d’emploi, le niveau de revenu et l’âge ne sont pas significativement associés à la sérologie CMV IgG positive. Conclusion: Cette étude montre que la prévalence de l’infection au CMV est relativement faible dans la région Québec et que la multiparité et l’ethnie autre que caucasienne sont les facteurs de risque prépondérants. Ces informations doivent être prises en compte pour développer des programmes de prévention de l’infection à CMV pendant la grossesse.
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Both low and high dietary folate increase the incidence of developmental abnormalities in a mouse model for MTHFD1-synthetase variants Karen E. Christensen1,2, Renata H. Bahous1,2, Wenyang Hou1,2, Liyuan Deng1,2, Olga V. Malysheva3, Erland Arning4, Teodoro Bottiglieri4, Marie A. Caudill3, Loydie A. Jerome-Majewska1,2, Rima Rozen1,2 1



Depts. of Human Genetics and Pediatrics, McGill University, 2The Research Institute of the McGill University Health Centre, 3Division of Nutritional Sciences and Genomics, Cornell University, 4Institute of Metabolic Disease, Baylor Research Institute Suboptimal folate intake is a known risk factor for birth defects and pregnancy complications, and is still common, even in countries with mandatory folate fortification such as Canada. However, at the other end of the spectrum there are concerns that excess folic acid intake during pregnancy may paradoxically impair 1carbon folate metabolism and also negatively affect offspring development. The MTHFD1 R653Q variant (MTHFD1 c.1958 G>A) has also been linked to increased risk for birth defects and pregnancy complications; the 653QQ genotype is common, with a frequency of ~20% in Caucasians. We generated a MTHFD1synthetase-deficient (Mthfd1S+/-) mouse to model the R653Q variant; developmental abnormalities are likewise increased in the mouse model. The goal of this project was to determine if embryonic development in Mthfd1S+/- mice is more sensitive to the effects of low and high folate intakes than the wild-type. In this experiment female wild-type and Mthfd1S+/- mice were fed control (CD), low folate (FD) or high folate (FASD) diets before mating and during pregnancy. Embryos, placentae and maternal tissues were collected at E10.5. Embryos were assessed for developmental delays and defects and folate-related metabolites were measured in maternal plasma and liver. We found that the incidence of both developmental delays and defects increased dramatically in the litters of FD Mthfd1S+/- females as compared to those of CD wild-type, FD wild-type, and CD Mthfd1S+/- females. Embryonic Mthfd1S+/- genotype, FD, FD-maternal Mthfd1S+/- genotype and FASD-maternal Mthfd1S+/- genotype interactions were associated with increased intrauterine growth restriction (IUGR). The incidence of developmental defects was also increased in the litters of FASD Mthfd1S+/- females, whereas developmental delays were not affected. Embryonic delays/defects were associated with placental malformations. Reduced levels of methyl metabolites in maternal liver, such as S-adenosylmethionine, due to low and high folate, may be contributing to developmental anomalies. We conclude that pregnancies in MTHFD1-synthetase-deficient mice are more sensitive to both low and high dietary folate than pregnancies in wild-type mice. The combination of reduced purine synthesis due to synthetase deficiency and altered methylation potential due to dietary variation may result in additional increases in pregnancy complications. Further studies of MTHFD1 653QQ women are required to determine if individualized folate intake recommendations are warranted.
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Maternal Cripto is required for normal uterine remodeling, decidualization and development of placental vasculature during mouse pregnancy Shiva Shafiei 1 , Omar Farah1 , Daniel Dufort 1,2,3 1 2 Division of Experimental Medicine, McGill University, Montreal, Quebec, Canada Department of Obstetrics and Gynecology, McGill University, Montreal, Quebec, Canada 3 Department of Biology, McGill University, Montreal, Quebec, Canada



While the major physiological events associated with female reproduction have been characterized, there are still many molecular pathways governing these events that have yet to be fully uncovered in order to open new windows toward overcoming and managing infertility and pregnancy associated complications which place both mother and fetus’s health at risk. Cripto, a member of the EGF-CFC family, encodes for a cell surface receptor whose role in embryonic development and stem cell maintenance has been studied. Cripto mRNA has been detected in the human uterus at all stages of the menstrual cycle with moderately higher levels of expression during the secretory phase and its dysregulation has been found in placenta creta and endometriosis in humans. To date, there is not much known about Cripto’s role in female reproduction. Study question: What is the role of CRIPTO in female reproduction? As Cripto null Knockout (KO) is embryonic lethal, we created a conditional KO (cKO) mouse model in which Cripto is deleted only in the reproductive tissues using a Cre-loxP system. Cripto deletion in cKO mice was confirmed by PCR and Immunohistochemistry. Pregnancy rate and number of pups/litter were evaluated as general fertility indices. We observed a significant decrease in pregnancy rate (cKO 62% vs Control 100%) and litter size (cKO 7.68 vs Control 9.51 pup/litter) with loss of uterine Cripto. We assessed major reproductive events necessary for the establishment and maintenance of pregnancy (e.g. ovulation, fertilization, implantation, decidualization and placental development) in Cripto cKO versus control mice. For every studied stage, 8 to 10 mice were included in each group.Even though no difference was observed in the pre-implantation period between Control and Cripto cKO groups (similar number and quality of embryos before implantation and similar level of circulating progesterone), assessment of the post-implantation period showed that 20% of cKO females fail to establish pregnancy (implantation failure) and an additional 20% of females undergo full litter loss after implantation (between day 5.5 post-coitum (d5.5pc) and d8.5pc). By means of histology (d5.5pc and d7.5pc), artificial induction of decidualization, measuring alkaline phosphatase activity (d5.5pc) and quantitative PCR (d5.5pc) for assessment of the expression of important uterine remodeling and decidualization factors (Wnt4, Bmp2, Hoxa10, Hoxa11, Cox2, components of notch signaling pathway, etc.), we showed that defective uterine remodeling/luminal closure during the peri-implantation period and inadequate uterine stromal decidualization are probably the underlying causes of the 40% infertility in Cripto cKO mice.During the priod of placental development, we observed that the size of the implantation sites (d10.5pc) and fetal weight (d16.5pc) were significantly lower, while the number of fetal deaths was significantly higher in Cripto cKO mothers compared to Controls. Histological examination of the placenta (d12.5pc and d16.5pc) revealed abnormal labyrinth development in the form of significantly increased cellular density and decreased fetal vasculature in the placentas from Cripto cKO mothers compared to controls. (Where indicated significant: PA/p.V523E. The six patients with a very severe phenotype presented in the first months of life with severe global developmental delay, motor regression, and prominent feeding difficulties. They exhibited rapid disease progression, developed breathing difficulties, and 4/6 passed before age three. Brain MRI differed substantially from typical POLR3-HLD patterns, revealing only mild insufficient myelin deposition, not meeting the criteria for diffuse hypomyelination. There was, however, evidence of myelin loss in the hilus of the dentate nucleus and posterior brainstem. An evolving pattern was seen over time, initially with signal change in the lentiform nucleus and atrophy of the thalamus, later progressing to more diffuse basal ganglia atrophy. Supratentorial atrophy was present in all 36
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cases, but cerebellar atrophy was absent. Neuropathological studies confirmed brain atrophy, and patchy areas of decreased myelin were present in the cerebral hemispheres, cerebellum, brainstem, and spinal cord. The white matter exhibited a diffuse astrocytic gliosis, both chronic and subacute, with activation of the microglia. Vacuolization was observed in the thalamus and basal ganglia. Atrophy of the putamen was evident, with severe neuronal loss, while discrete neuronal loss was seen in the caudate. Each patient harbored a specific combination of POLR3A mutations, including a nonsense or frameshift causing a premature stop on one allele (P1: c.2119C>T/p.Q707*; P2: c.1681C>T/p.R561*, P3: c.1051C>T/p.R351*, P4: c.1051C>T/p.R351*, P5: c.601delA/p.I201Lfs*18, P6: c.3583delG/p.D1195Ifs*47) and the same intronic splicing variant on the other allele (c.1771-7C>G). Sequencing of RT-PCR products generated from severe patient 2’s fibroblasts revealed two aberrant splicing transcripts, including one transcript lacking exon 14 (p.P591Mfs*9) and the other lacking both exons 13-14 (p.G548_Y637del). Some wildtype transcript was also detected, confirming that the splicing variant is “leaky”. Treatment with nonsense-mediated decay (NMD) inhibitor cycloheximide revealed an increase in RT-PCR product levels corresponding to the nonsense variant (c.1681C>T/p.R561*) transcript, confirming target by NMD. Conclusion. These findings illustrate the expansion of a known phenotype by demonstrating a spectrum of severity with genotype-phenotype correlations present on each end, and shed light on the pathophysiological mechanisms underlying POLR3-HLD.
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Magnesium sulfate as a potential neuroprotective agent in neonates with d-transposition of the great arteries undergoing cardiac surgery Lixin Zhang1, Geneviève Côté2, Bohdana Marandyuk1, Béatrice Desnous3, Marien Lenoir4, Kenza Ibrir1, Kim Anh La1, Rasheda Chowdhury1, Amélie Dousseau5, Carine Nyalendo6, Anne Monique Nuyt7, Gregory Lodygensky7, Marie-Josée Raboisson8, Mathieu Dehaes1,9, Geneviève Du Pont-Thibodeau1,10, Nancy Poirier1,11, Ala Birca1,3 1



Research Centre, Sainte-Justine University Hospital Center, University of Montreal, 2Department of Anesthesiology, Sainte-Justine University Hospital Center, University of Montreal, 3Division of Neurology, Sainte-Justine University Hospital Center, Department of neurosciences, University of Montreal, 4Division of Cardiac Surgery, Department of Surgery, University of Montreal, 5Clinique d'Investigation Neuro-Cardiaque (CINC), Sainte-Justine University Hospital Center, University of Montreal, 6Department of biochemistry, Sainte-Justine University Hospital Center, University of Montreal, 7Division on Neonatology, Sainte-Justine University Hospital Center, Department of Pediatrics, University of Montreal, 8Department of Cardiology, Sainte-Justine University Hospital Center, Department of Pediatrics, University of Montreal, 9Department of Radiology, Radio-oncology and Nuclear Medicine, University of Montréal, 10Pediatric Intensive Care, SainteJustine University Hospital Center, Department of Pediatrics, University of Montreal, 11Division of Cardiac Surgery, Sainte-Justine University Hospital Center, Department of Surgery, University of Montréal Introduction. Despite continuous efforts to improve intraoperative neuroprotection, up to 75% of neonates with congenital heart diseases (CHD) acquire new post-operative brain injury that are potentially associated with neurodevelopmental sequelae.1 Recent literature suggests that magnesium sulfate (MgSO4) may play a role in the protection against neuronal injury by acting through vasodilatation, anti-excitotoxic and antiinflammatory mechanisms.2,3 Recent evidence showed a neuroprotective effect of MgSO4 in adults suffering from cerebral ischemia following cardiac surgery or arrest.4 Its antenatal use is recommended for neuroprotection in preemies, who demonstrate a characteristic pattern of white matter dysmaturity and injury similar to CHD.3,5 Surprisingly, studies have not addressed its effects in neonates with CHD such as those with d-transposition of great arteries (TGA). This study aimed to investigate, in neonates with TGA, whether intraoperative serum Magnesium levels and MgSO4 supplementation influence: (i) intraoperative neurological vulnerability estimated using cerebral hemoglobin oxygen saturation (rSO2) and serum lactates, and (ii) postoperative morbidity evaluated using the Pediatric Logistic Organ Dysfunction (PELOD) score on admission, as well as the pediatric ICU and total postoperative length of stay. Methods. Between 2013 and 2018, we retrieved data from a retrospective cohort of 65 near-term neonates (44 boys) with TGA who underwent corrective cardiac surgery with cardiopulmonary bypass (CPB) within their 1st month of life. Medical records were reviewed to collect clinical data including intraoperative serum Magnesium levels, serum lactate and rSO2; and cumulative doses of MgSO4 administered as intravenous boluses or perfusion (in 42 and 2 neonates, respectively). Correlations between these parameters were evaluated using Spearman’s rank test (significance level of 0.05). Results. Higher pre-cardiopulmonary bypass (CPB) Magnesium levels tended to correlate with higher rSO2 (p=0.09), and correlated with lower pre-CPB lactates (p 
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