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Hermann Haller, M.D.
President and Professor, MDI Biological Laboratory
Professor, Department of Nephrology and Hypertension, Hannover Medical School, Germany

How can we stimulate blood vessel growth in the kidney and how do we prevent the loss 
of blood vessels during aging? The Haller Lab studies how blood vessels form and change 
in the kidney over time, using animal models to better understand both development and 
aging. The Haller Lab uses zebrafish embryos to investigate how new blood vessels grow, 
and the African turquoise killifish (ATK) as a powerful model for studying aging.

James A. Coffman, Ph.D.
Associate Professor and Director of the Maine IDeA Network of Biomedical Research Excellence

How much does your health, your susceptibility to disease and your rate of aging depend 
on the environment in which you were raised? The Coffman Lab studies zebrafish which 
show that chronic stress, traumatic experiences, or other toxic environmental exposures 
early in life can have developmental effects. These impact the body’s response to stressors 
later in life, and can be transmitted epigenetically to subsequent generations.

Jane Disney, Ph.D.
Associate Professor of Environmental Health

Is PFAS-contaminated drinking water in rural schools a primary source of PFAS exposure 
for Maine students? Per- and polyfluoroalkyl substances (PFAS) or “forever chemicals” are 
soil, surface water, and groundwater contaminants found in areas of the U.S. and around 
the world. They are used in various consumer products, and are known to adversely 
affect human health. The Disney Lab is tracking PFAS in the environment and identifying 
mitigation strategies to prevent further contamination of wells and coastal environments.

How do zebrafish develop and regenerate epithelial organs? The Drummond Lab studies 
how the kidney develops, identify zebrafish genetic mutants, and determine key points of 
equivalence between fish and mammalian kidneys that make zebrafish a relevant model 
of human disease. Zebrafish provide a unique window on organogenesis that enables 
discovery of novel and broadly conserved developmental and regenerative mechanisms.

Iain Drummond, Ph.D.
Professor and Director of the Davis Center for Aging and Regeneration

Do humans undergo scarring instead of regeneration because of their immune system? The 
Godwin Lab combines both comparative biology and immunomodulation to investigate the 
potential for regeneration in a range of genetic mouse models through a joint appointment 
with MDI Biological Laboratory and The Jackson Laboratory. The work explores the 
molecular signals from nerve and immune cells that underpin the resistance to scarring, 
and the activation of regeneration in axolotl salamanders.

James Godwin, Ph.D.
Assistant Professor



Romain Madelaine, Ph.D.
Assistant Professor

Can the zebrafish reveal the key to unlocking regenerative potential in mammals? The 
Madelaine Lab is exploring cellular, genetic and molecular mechanisms of regeneration 
and repair in the zebrafish, a highly regenerative animal whose transparent larvae, 
accessible organs, and DNA blueprint make it a uniquely valuable model for studying 
human health. They recently discovered a potential therapy for skin pigmentation disorders 
and some forms of melanoma. 

What makes axolotls regenerate and what blocks regeneration in humans? The Murawala 
Lab combines diverse disciplines (developmental biology, evolutionary biology, 
epigenetics, genomics and biophysics) and next-generation technologies such as gene 
manipulations, whole body imaging, and single-cell -omics to understand the mechanisms 
of complex tissue regeneration.

Prayag Murawala, Ph.D.
Assistant Professor

What is the involvement of RNA in disease development? The Shcherbata Lab is using 
Drosophila melanogaster (fruit flies) to investigate the molecular mechanisms of stress, 
aging, and neuromuscular disorders in order to better understand disease development 
and progression. They study how microRNAs and RNA-binding proteins are involved in 
stress response in muscle and neuronal cells — relationships that affect the development 
of muscular dystrophies and brain abnormalities.

Halyna Shcherbata, Ph.D.
Principal Investigator

Emily Spaulding, Ph.D.
Assistant Professor and The George Wojtech Endowed Chair in Neurobiology

How does disrupted cell organization contribute to neurodegenerative disease? 
Using C. elegans the Spaulding Lab combines CRISPR/Cas9-genetic engineering of 
neurodegenerative disease-associated genes with super-resolution imaging of living, adult 
worms to understand how disrupted cell organization leads to neuronal dysfunction. The 
Spaulding Lab’s goal is to uncover new therapeutic targets to treat neurodegenerative 
disease.

Dustin Updike, Ph.D.
Associate Professor

How do stem cells maintain pluripotency — the capacity to become other cell types in the 
body? To answer this and other questions, the Updike Lab derives cues from quintessential 
stem cells found in the germline. Germline stem cells (GSCs) are the precursors to oocytes 
and sperm, and these cells must retain their stem cell attributes so that fertilized embryos 
can give rise to all of the cell types of each subsequent generation.



Comparative Animal Model Core
Edward Seckeler, Director

The Comparative Animal Model Core supports the research programs of all investigators in 
the Kathryn W. Davis Center for Regenerative Medicine and Aging. This support is primarily 
through providing aquatic animal husbandry and transgenesis services for an array of 
animal models that includes zebrafish, axolotl (Mexican salamander), African turquoise 
killifish, C. elegans (roundworms), and Drosophila melanogaster (fruit flies).

Light Microscopy Facility Core
Frédéric Bonnet, Ph.D., Director

MDI Biological Laboratory’s Light Microscopy Facility enables researchers to achieve 
breakthrough discoveries through microscopy excellence by providing professional, 
scientific expertise in light microscopy, access to state-of-the-art microscopes, and support 
and training in advanced imaging techniques, computational analysis of microscopy data 
and customized solutions for quantitative visualization. 
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Comparative Genomics and Data Science Core
Joel Graber, Ph.D., Senior Staff Scientist and Director

MDI Biological Laboratory’s Comparative Genomics and Data Science Core is focused 
on collaboration, analysis, and education in the computational analysis of genome-scale 
data. The Core team’s efforts are distributed between the linked goals of providing expert 
analysis, management, and resources for the data analysis needs of our research groups 
and providing training both within MDIBL and as part of the Maine IDeA Networks of 
Biomedical Research Excellence research program.
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