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The Center of Biomedical Research Excellence (COBRE) for Perinatal 
Biology – Accomplishments, Impact, and Long-term Results
SUNIL K. SHAW, PhD

ABSTRACT 
The COBRE for Perinatal Biology (CPB) was the third 
grant in Rhode Island to be funded by the COBRE mech-
anism. The CPB was based at Women & Infants Hospi-
tal, and housed in the Kilguss Research Institute, in the 
Jewelry District in Providence. The scientific focus of 
the CPB was on perinatal diseases such as preeclampsia 
and preterm birth, as well as more broadly on cardiopul-
monary development and reproductive biology. Over the 
course of three phases and 17 years, the CPB funded 22 
projects. CPB investigators, in turn, generated over $27.5 
million in independent funding from federal and non-fed-
eral sources. Besides providing scientific and career men-
torship to new investigators in Rhode Island, the CPB 
established a Research Core. The Kilguss Research Core 
remains active and flourishing and provides advanced 
imaging, molecular biology and flow cytometry abilities 
to researchers at Women & Infants as well as the greater 
Rhode Island scientific community.
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INTRODUCTION

Congress established the Institutional Development Award 
(IDeA) program to promote research in states that histori-
cally had low success rates in National Institutes of Health 
(NIH) funding. The Centers of Biomedical Research Excel-
lence (COBRE) funding mechanism was designed by the 
NIH in response to support the development of cutting-edge 
research centers in IDeA states.1 Women & Infants Hos-
pital is the primary provider of tertiary perinatal services 
in Southeastern New England. The Hospital maintains 
accredited residency and subspecialty training programs in 
obstetrics and gynecology, pediatrics, and developmental 
pathology. Hospital leadership recognized that preeminent 
basic research programs always accompany clinical excel-
lence at leading hospitals in the US. Matching the Hospital’s 
clinical expertise with the funding opportunity led to the 
award for the COBRE for Perinatal Biology (CPB) in 2003. 
The COBRE’s scientific focus was on basic research on 
pregnancy and development, and translational research on 
therapeutic strategies to treat their associated diseases. The 

CPB was the anchoring award for the newly opened Kilguss 
Research Institute at Women & Infants. Over the next 17 
years, the COBRE founded a Center for Perinatal Biology, 
mentored new investigators, and established a Research Core. 

PHASE I (2003–2008)
Directed by James Padbury, and with Surendra Sharma as 
Deputy Director, the first phase of the CPB supported four 
major projects and five smaller pilot projects (Table 1). 
During this period, COBRE investigators published 47 pub-
lications in peer-reviewed journals, and seven went on to 
achieve independent funding. Additionally, the CPB estab-
lished a Research Core focusing on developing molecular 
biology, histology, and imaging instrumentation and tech-
niques for the Kilguss Institute. The author of this article 
was recruited as Associate Director for the Research Core 
during Phase I and provided a technical focus on microscopy 
and live-cell imaging.

Research Project I was led by Lazaros Kochilas, “Role 
of p57KIP2 in Cardiomyocyte Differentiation”. This proj-
ect focused on this cyclin-dependent kinase inhibitor, also 
known as CDKN1C, and the differentiation of ventricular 
myocytes. The project proposed to study p57KIP2 physio-
logic expression and over-expression in murine and zebraf-
ish models of heart development. The project’s significance 
lies in the potential role for this protein in dilated cardio-
myopathy, ventricular hypertrophy and translationally in 
cardiac regeneration. Dr. Kochilas is now a full professor at 
Emory University in Atlanta, and is the Medical Director of 
Cardiac Clinical Research.

Yi-Tang Don Tseng led Project II, “Signaling Pathways 
Regulating Cardiomyocyte Proliferation”. This project 
focused on the β1-adrenergic receptor, phosphoinosit-
ide 3- kinase and extracellular signal-related kinases and 
cardiac growth regulation during gestation and postnatal 
development in a mouse model. Translational aspects lay 
in the potential for reinitiating cardiomyocyte differential  
proliferation in adults after damage.

Project III was led by Juan Esteban, “Mechanotrans- 
duction and lung alveolar differentiation”. This project 
focused on intra-uterine fetal breathing movement, mecha-
nosensing via EGFR and subsequent differentiation of type 
II lung epithelial cells in a murine model. Translational 
aspects lay in potential therapies for pulmonary compli-
cations in premature infants with underdeveloped lungs.  
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Dr. Esteban is now Associate Professor of Pediatrics at 
Brown University/Women & Infants.

Project IV was led by Monique DePaepe, “Role of Fas-me-
diated Apoptosis in Perinatal Lung Remodeling”. This proj-
ect focused on testing if apoptosis of alveolar type II cells 
was necessary for lung development and differentiation in 
a murine model. Translational aspects lay in potential ther-
apies for bronchopulmonary dysplasia in newborns. Dr. 
DePaepe is now Professor of Pathology and Laboratory Med-
icine at Brown University/Women & Infants.

Pilot I was led by Ting Zhao, “Transcriptional Regulation 
of the β1AR by c-Myc”. This project focused on myocar-
dial ischemic injury and β1AR and PI3K signaling roles in 
recovery. Dr. Zhao is now Associate Professor of Surgery at  
Boston University.

Pilot II was led by Zhongbin Lai, “Genetic Mouse Mod-
els of Preeclampsia”. In this project, IL-10 knockout mice 
treated with preeclampsia serum were established as an 
animal model of preeclampsia. The generation of an ani-
mal model for this human disease has already led to a better 
understanding of this disease and more effective therapies 
for treatment and diagnosis. 

Pilot III was led by Edward Chien, “Biomechanical 

molecular events in cervical remod-
eling”. This project focused on 
cervical ripening and its role in 
preterm birth, and glycosaminogly-
can changes associated with it in 
a rat model. Dr. Chien is at Cleve-
land Clinic in Ohio, at the Women’s 
Health Institute.

Pilot IV was led by Mary Hixson, 
“Examination of Neonatal Stress 
Response Genes following intra-
uterine MEHP-Induced Testicular 
Injury”. This project focused on the 
effect of phthalates on male germ-
line cells during development. Dr. 
Hixson is a Senior Toxicologist at 
Gradient Corporation in Boston.

Pilot V was led by Jonathan Kur-
tis, “Mechanism of Schistosome-as-
sociated trophoblast injury”. This 
project focused on the effect of 
Schistosoma antigens on primary 
human trophoblasts in vitro. Dr. 
Kurtis is now Professor and Chair 
of the Department of Pathology 
and Laboratory Medicine at Brown 
University and Director of the Lifes-
pan Center for International Health 
Research.

PHASE II (2008–2013)
During Phase II, a new round of four 
major and five pilot projects was  

initiated. During this period, COBRE investigators published 
156 articles in peer-reviewed journals, and 9 went on to 
achieve independent funding. The Research Core expanded 
its user base and added expertise in microscopy to include 
live-cell imaging.

Project I was led by Joseph Bliss, “Neonatal Candidiasis 
and Immune Compromise during Development”. The focus 
of this project was on developing a model for Candida albi-
cans infections in neonatal mice. Translational aspects lay 
in understanding mechanisms of disease in and identifying 
potential therapies for the most common fungal infection in 
premature and term neonates. Dr. Bliss is now Professor of 
Pediatrics and Director of the Fellowship Program in Neona-
tal and Perinatal Medicine at Brown University.

Jared Robins led Project II, “Programming Trophoblast 
Differentiation and Invasion by Multiple Oxygen Path-
ways”. This project focused on the role of hypoxia during 
remodeling of placental and uterine vasculature by tropho-
blasts. Dr. Robins is now Associate Professor of Obstetrics 
and Gynecology and Chief of the Division of Reproductive 
Endocrinology and Infertility at Northwestern University.

Project III was led by Ting Zhao, “The role of PI3 kinase 
in myocardial remodeling and regeneration”. This project 
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Phase I
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Phase III

Table 1. COBRE for Perinatal Biology Investigators and Projects
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focused on myocyte proliferation and hyperplasia and the 
effect of PI3 kinase. Dr. Zhao is now a Professor of Surgery 
at Boston University.

Project IV was led by Carmen Marsit, “Epigenetic Alter-
ations as Markers of the Intrauterine Environment”. This 
project focused on DNA methylation analysis of placental 
tissue as a marker of environmental toxicants. Dr. Marsit 
is now Professor of Environmental Health at the Rollins 
School of Public Health, Emory University. 

Pilot I was initially led by Satyan Kalkunte, “Novel Ani-
mal Models of Preeclampsia”. This project identified that 
misfolding of the serum protein transthyretin contributed 
to preeclampsia. After Dr. Kalkunte entered a job in indus-
try, the project was led by Dr. Shibin Cheng. Dr. Cheng is 
now Associate Professor of Pediatrics at Brown University/
Women & Infants.

Pilot II was led by the author, “Uterine NK Cell Hom-
ing from the Peripheral Circulation”. This project focused 
on adhesion molecules expressed by Natural Killer cells, 
and their migration from the peripheral circulation into the 
uterus during early pregnancy. 

Pilot III was led by Beatrice Lechner, “The roles of Biglycan 
and Decorin in Preterm Birth”. This project’s focus was the 
small chondroitin sulfate/dermatan sulfate proteoglycans 
that are necessary for structural integrity of the fetal mem-
branes, and testing if their loss led to premature membrane 
rupture and preterm birth. Dr. Lechner is an Associate Pro-
fessor of Pediatrics at Brown University/Women & Infants.

Peng Zheng led Pilot IV, “Reactivation of Fetal/Early 
Postnatal MicroRNA Program in Adult Cardiac Fibroblasts 
during Cardiac Remodeling”. The focus of this project was 
to examine the role of microRNAs in fetal and adult heart 
function. Dr. Zhang is an Assistant Professor of Medicine at 
Lifespan/Brown University. 

Pilot V was led by Eric Morrow, “Trafficking Mechanisms 
and Axonal Growth in Embryonic and Perinatal Develop-
ment”. This project focused on endosomal Na+/H+ exchanger 
6 (NHE6), and its role in reduced branching in axonal and 
dendritic branching in an autism-type disorder. Dr. Morrow 
is now the Mencoff Family Associate Professor of Biology, 
Associate Professor of Neuroscience, Associate Professor 
of Psychiatry and Human Behavior at Brown University.

PHASE III (2015–2020)
Phase III of the CPB was initially led by James Padbury, who 
stepped down to lead the Advance-CTR Award. The project 
was then led by Surendra Sharma, who later stepped down to 
lead the COBRE for Reproductive Health. For its last three 
years, CPB has been led by Sunil Shaw, the author. During 
this phase, only pilot projects were permitted, and five were 
funded, resulting in 15 peer-reviewed publications. During this 
period, the Research Core transitioned to a fee-for-use shared 
equipment model and significantly widened its user base. 
Phase III ended in 2020, and is currently in no-cost extension.

Pilot I was led by Don Tseng, “A novel PRKAG2 mutation 
– an early-onset hypertrophic cardiomyopathy phenotype 

and treatment”. This project focused on a functional muta-
tion within the γ2-subunit isoform of 5’-AMP-activated pro-
tein kinase (AMPK), which resulted in hypertrophy that was 
reversed with rapamycin.

Pilot II was led by Joseph Bliss, “Contribution of Galec-
tin-3 to Host Defense against Neonatal Candidiasis”. The 
project’s focus was on the S-type lectin receptor, Galectin-3, 
and its role in defense against the fungal pathogens C. albi-
cans and parapsilosis. 

Tanbir Najrana led Pilot III, “Role of mechanical stretch 
induced EV-miRNA in lung development”. This project 
focused on microRNAs expressed in lung extracellular ves-
icles, and their role in differentiation of epithelial cells. Dr. 
Najrana is an Investigator in Pathology and Laboratory Med-
icine at Lifespan/Brown University.

Pilot IV was led by Martin Keszler, “NIPPV vs. CPAP 
at equal mean airway pressure”. This project compared 
two ventilation methods, continuous positive airway pres-
sure (CPAP) and noninvasive positive pressure ventilation 
(NIPPV). Dr. Keszler is a Professor of Pediatrics at Brown 
University/Women & Infants.

Pilot V was led by Jin O-Uchi, “Role of mitochondrial cal-
cium and ROS in early postnatal cardiac development”. This 
project focused on calcium signaling and reactive oxygen 
species in cardiomyocytes. Dr. O-Uchi is Assistant Professor 
of Medicine in Cardiology at the University of Minnesota.

KILGUSS RESEARCH CORE
The Research Core for the CPB remains active and provides 
advanced imaging and molecular biology capabilities to 
researchers at Women & Infants Hospital, Brown University, 
and affiliated institutions. Academic researchers are billed 
at uniform rates for equipment maintenance and supplies. 
The Core also serves researchers from for-profit laboratories. 
Core staff provides training and consultation in experimen-
tal design, data interpretation and analysis, and presentation. 
The Kilguss Research Core offers several unique capabilities 
that are not widely available in Rhode Island. A detailed list-
ing of core equipment is available at coresri.org, and equip-
ment may be scheduled on a web-based service, facilitating 
billing and use by researchers outside the Kilguss Institute.  

CONCLUSION
Over 3 phases spanning 17 years, the COBRE for Perinatal 
Biology has supported a cadre of researchers and projects in 
the fields of reproductive biology, development, and perina-
tal diseases such as preeclampsia and preterm birth. It has 
left a lasting positive impact on junior investigators’ careers 
and helped develop basic and translational research in Peri-
natal Biology at Women & Infants Hospital and throughout 
the state of Rhode Island. COBRE and INBRE grants have 
provided an important boost to research and continue to 
play a critical role in building a scientific workforce that will 
continue to enhance the local economy on a sustainable and 
long-term basis.
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