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14-3-3ε plays an important role in the maturation of the compact ventricular myocardium by modulating the cardiomyocyte cell cycle via p27kip1. However, additional cardiac defects are possible given the ubiquitous expression pattern of this protein. Germ line deletion of 14-3-3ε led to malalignment of both the outflow tract (OFT) and atrioventricular (AV) cushions, with resulting tricuspid stenosis and atresia, mitral valve abnormalities, and perimembranous ventricular septal defects (VSDs). We confirmed myocardial non-compaction and detected a spongy septum with muscular VSDs and blebbing of the epicardium. These defects were associated with abnormal patterning of p27kip1 expression in the subendocardial and possibly the epicardial cell populations. In addition to abnormal pharyngeal arch artery patterning, we found deep endocardial recesses and paucity of intramyocardial coronary vasculature as a result of defective coronary plexus remodeling. The malalignment of both endocardial cushions provides a new explanation for tricuspid and mitral valve defects, while myocardial non-compaction provides the basis for the abnormal coronary vasculature patterning. These abnormalities might arise from p27kip1 dysregulation and a resulting defect in epithelial-to-mesenchymal transformation. These data suggest that 14-3-3ε, in addition to left ventricular non-compaction, might be linked to different forms of congenital heart disease.
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Research Fellow (Anesthesiology), University of Alabama at 



Birmingham, Birmingham, AL

1995-99
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1998-99 Fellow (Neonatal-Perinatal Medicine), Duke University Medical Center,  

Durham, NC

1999-01 Resident (Pediatrics), University of Rochester, Rochester, NY

2001-02
Extern Program, the Philadelphia Child & Family Therapy Training Center, Philadelphia, PA
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2003-08 Assistant Professor, Department of Pediatrics, University of Texas Health 
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2008-16
Attending Physician, (Neonatology), University of Utah Hospital, Salt Lake City, UT

2008-16
Attending Physician, (Neonatology), Primary Children’s Medical Center, Salt Lake City, UT
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2016-
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Honors and Awards

1988

Magna Cum Lade, Medical Doctor, University of Genoa, Genoa, Italy

1993

United States Medical Licensing Examination, Step 1 (score top 10%ile)
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	2010

2012

2014

2014
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2011
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Pediatric Residents teaching during clinical service: meconium aspiration syndrome, necrotizing enterocolitis, intraventricular hemorrhage, use of blood gases in the NICU, feeding the very low birth weight infant, use of nasal cannula in the NICU, congenital cytomegalovirus infections, and nonimmune hydrops fetalis. Three lectures per week, half hour each for 8 weeks.

Pediatric Residents teaching during clinical service: ventilatory management, physical exam for cardiac and respiratory conditions in the NICU, necrotizing enterocolitis, use of nasal cannula, and ethical issues in the NICU. Three lectures per week, half hour each for 6 weeks.
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	2015 - 2016 
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A new strategy to identify the genetic causes of isolated CDH
National Institutes of Health R03 (NICHD)

Role: Principal Investigator

12/14-02/15
A streamlined approach for mouse conditional mutagenesis 

Seed Grant, University of Utah Center for Medical Innovation / National Science Foundation I-Corps
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1. Shanmugam H, Brunelli L, Botto L, Krikov S, Feldkamp M. (2015) Population-based, case-control study did not show association between maternal factors and congenital diaphragmatic hernia in Utah 1999-2011. Western Pediatric Academic Societies, Carmel, CA. Platform presentation
International
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2. Brunelli L. Use of nitric oxide in full term and preterm infants. (1997) International Meeting on Nitric Oxide, Genoa, Italy. Invited presentation

3. Brunelli L. Nitric oxide and free radicals in neonatal and pediatric intensive care. (1998) Symposium of Anesthesia and Intensive Care (SMART), Milan, Italy. Invited presentation

4. Li L, Cieslik K, Saijoh Y, Toyo-oka K, Vatta M, Baldini M, Wynshaw-Boris A, Yost HJ, Brunelli L. (2010) 14-3-3ε is essential for heart morphogenesis. Pediatric Academic Societies, Vancouver, Canada. Platform presentation

5. Kosaka Y, Lezin G, Michalik L, Wahli W, Yost HJ, Brunelli L. (2011) A Transcriptional Pathway Regulating Ventricular Morphogenesis. Pediatric Academic Societies, Denver, CO. Platform presentation

6. Kosaka Y, Lezin G, Gittenberger-de Groot AC, Saijoh Y, Frank D, Wisse LJ, Toyo-oka K, Wynshaw-Boris A, Yost HJ, Brunelli L. (2011) Deletion of 14-3-3ε in Mice Leads to Tricuspid Abnormalities and Gerbode Defect. Pediatric Academic Societies, Denver, CO. Platform presentation

7. Arrington CB, Bleyl SB, Demarest BL, Osborne KA, Bowles NE, Yost HJ, Brunelli L. (2012) A novel family-based genetic approach efficiently identifies candidate genes for congenital diaphragmatic hernia. Pediatric Academic Societies, Boston, MA. Platform presentation

8. Ichida F, Chang B, Gorbea C, Lezin G, Sakai N, Kogaki S, Otomo T, Okinaga T, Hata Y, Nishida N, Yost HJ, Bowles NE, Brunelli L. (2012) 14-3-3ε Gene variants in left ventricular noncompaction and hypoplasia of the corpus callosum. American Heart Association Scientific Sessions, Los Angeles, CA. Platform presentation
9. Lezin G, Bressloff PC, Kumar A, Kosaka Y, Demarest BL, Yost HJ, Kuehn MR, Brunelli L. (2014) Isolation of rare recombinants without using selectable markers for one-step seamless BAC mutagenesis. 27th Annual Mouse Molecular Genetics Conference, Pacific Grove, CA. Platform presentation
10. Shanmugam H, Kosaka Y, Lyozin GT, Brunelli L. (2015) Unraveling CDH by identifying the GATA4 regulatory elements in their native genomic context. AAP District VIII Neonatal-Perinatal Conference, Victoria, Canada. Platform presentation
11. Brunelli L, Lezin G. (2016) High-efficiency cloning of human DNA for the high-throughput analysis of distal enhancers in the human genome. Pediatric Academic Societies, Baltimore, MD. Platform presentation
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1. The role of 14-3-3ε in heart development. Pediatric Grand Rounds. (2009) University of Oklahoma, Oklahoma City, OK 

2. 14-3-3ε and PPARδ in heart development. Pediatric Grand Rounds. (2011) University of Oklahoma, OK

3. Meconium aspiration syndrome. Neonatology Grand Rounds (2011) Georgetown University, Washington DC

Regional, National

1. PPAR-δ upregulates 14-3-3ε in human endothelial cells via CEBP-β. (2007) University of Pennsylvania School of Medicine, Children’s Hospital of Philadelphia, Division of Neonatology, Philadelphia, PA 

2. PPAR-δ directly regulates 14-3-3ε. (2007) University of Utah School of Medicine, Primary Children’s Hospital, Division of Neonatology, Salt Lake City, UT 

3. Mechanisms of regulation of 14-3-3ε in human endothelial cells. (2007) University of Pittsburgh School of Medicine, Children’s Hospital of Pittsburgh, Newborn Medicine, Pittsburgh, PA

4. The role of 14-3-3ε in heart development. (2007) Cleveland Clinic Children’s, Division of Neonatology, Cleveland, OH

5. Tackling the Unfinished Business in the Human Genome. (2015) Children’s Mercy Hospital, Division of Neonatology, Kansas City, MO

6. Manipulating Human Genetic Determinants in Mice and Bacteria. (2015) Sanford-Burnham Medical Research Institute, Orlando, FL

7. Manipulating Human Genetic Determinants in Mice and Bacteria. (2015) New York State Center of Excellence in Bioinformatics & Life Sciences, University of Buffalo, Buffalo, NY

8. To Treat or not to Treat. (2017) New Frontiers in Maternal-Fetal & Neonatal Care. Children’s Hospital & Medical Center, Omaha, NE
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10. Congenital Diaphragmatic Hernia. (2017) 3rd Annual Respiratory Symposium. Children’s Hospital & Medical Center, Omaha, NE  

International

1. The transcriptional regulation of 14-3-3ε in human endothelial cells. (2008) Gaslini Children’s Hospital, Genoa, Italy 

2. The role of 14-3-3ε in Left Ventricular Non-Compaction. (2013) Developmental Biology Institute of Marseilles (IBDML), Aix-Marseille University, Marseille, France 
3. Tools for understanding ventricular morphogenesis. (2013) Clinic for Cardiovascular Diseases, University of Genoa Medical School, Genoa, Italy
4. Tackling the unfinished business in the human genome. (2015) Center of Excellence for Biomedical Research, University of Genoa, Italy   

