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A. Personal Statement 
      I am an ophthalmologist/scientist who has served as the PI on NEI/NIH-funded research projects for ~35 
years. During my career, I have also received five awards from Research to Prevent Blindness. Until recently, 
my research focused on the retina. In the 1980’s and 90’s, I studied retinal synapses and Müller (glial) cells. 
Beginning in 1999, a series of NIH R01 grants supported research to elucidate microvascular function in 
normal and diabetic retina and also to establish the bioelectric impact of pathological neovascularization on the 
function of the retinal vasculature. A recent RPB Stein Innovation Award is providing funds for a new avenue of 
research—the common clinical problem of dry eye. The aim of this new project is to test the hypothesis that ion 
channels play a previously unappreciated role in determining how the tear-stablizing goblet cells of the ocular 
surface respond to the electrolyte imbalance (hyperosmolarity), which is a universal hallmark of dry eye. 
Discovery of previously unsuspected pathophysiological mechanisms is likely to reveal new targets for 
pharmacological intervention. 
 

     Throughout my career, I have mentored research-oriented ophthalmologists, physicians and PhDs. So far, 
31 postdoctoral fellows have trained in my laboratory (20 in the past 15 years). Twenty-seven now hold 
academic positions, and another is a Division Director in the Food and Drug Administration. Four have become 
department chairs, i.e., H. Yeh, physiology at Dartmouth; J. Pulido, former chair of ophthalmology at University 
of Illinois, and T. Ikeda, ophthalmology at Osaka Medical College and S. Kusaka, ophthalmology at Kinki 
University, Osaka.  In addition, Dr. David Wu, who performed his PhD thesis research in my laboratory,is now 
an NEI-supported ophthalmologist/scientist in the Department of Ophthalmology at Harvard University.  
 

B. Positions and Honors 
Positions and Employment 
1980-1985    Medical Officer, United States Public Health Service; Principal Investigator, National Eye Institute, 

NIH, Bethesda, MD 
1985-1990    Associate Professor, Department of Ophthalmology (Bascom Palmer Eye Institute) and 

Department of Physiology & Biophysics, University of Miami, Miami, FL 
1990-1995    Professor, Department of Ophthalmology and Associate Professor, Department of 
                    Physiology, University of Michigan School of Medicine, Ann Arbor MI 



 

1995-            Professor, Departments of Ophthalmology & Visual Sciences and Molecular & Integrative 
Physiology, University of Michigan, Ann Arbor, MI 

 

Honors 
1973    Alpha Omega Alpha Honor Medical Society 
1974    Robert Kates Award for excellence in clinical medicine and research, University of Rochester 
1974    National Foundation Award for Research in developmental biology 
1986    Research to Prevent Blindness-William and Mary Greve Research Scholar Award 
1992    Research to Prevent Blindness-Senior Scientific Investigator Award 
2002-   American Ophthalmological Society membership 
2002    Harrington RPB Senior Scientific Investigator 
2007-   Continuously listed as one of the “Best Doctors in America” 
2009    Inaugural class of ARVO fellows  
2016    RPB Stein Innovation Award 
 
C. Contributions to Science 
 

1.   During my first years as a Principal Investigator (PI), I focused on the functional development of retinal 
neurons. One of the most important findings was the discovery of a functional role for insulin and its 
receptors, whose existence in the retina and elsewhere in the CNS had only recently been reported. Our 
early projects contributed to a better understanding of the role of extracellular molecules in regulating the 
functional development of the retina.  
 

Puro DG, Battelle B-A and Hansmann KE.  Development of cholinergic retinal neurons of the rat 
retina.  Developmental Biology 91:138-148, 1982. 
 

Puro DG and Agardh E. Insulin-mediated regulation of neuronal maturation. Science 225:1170-
1172, 1984. 

 

2.   Subsequently, I shifted my research focus to the Müller glial cells of the retina. By using the patch-clamp 
technique, my quest was to better understand Müller cell physiology and pathobiology by analyzing the 
function and regulation of ion channels expressed by these glia. At that time, the conventional wisdom 
was that glia are rather simple cells with membranes exclusively and passively permeable to potassium. 
In the course of my electrophysiological studies of human and primate Müller cells, I (along with others) 
discovered a far more complex physiology. Furthermore, I found that glial physiology was dynamic, rather 
than static as previously thought. In addition, our studies led to a better understanding how the common 
clinical problem of a breakdown of the blood-retinal barrier breakdown may result in neuronal dysfunction 
and thereby, suboptimal vision.  
 

Puro DG and Mano T.  Modulation of calcium channels in human retinal glial cells by basic 
fibroblast growth factor: a possible role in retinal pathobiology. Journal of Neuroscience 11:1873-
1880, 1991. 
 

Puro DG and Stuenkel EL.  Thrombin-induced inhibition of potassium currents in human retinal 
glial (Müller) cells.  Journal of Physiology 485:337-348, 1995. 
 

Puro DG. Growth factors and Müller cells. Progress in Retinal and Eye Research 15:89-101, 1995. 
 

 

3.   To maintain a fresh perspective, my strategy has been to change projects every ~10 years. The next 
focus of my research was the retinal microvasculature. My laboratory developed a novel method for 
isolating vast microvascular complexes that allowed us to use techniques such as patch-clamping, 
fluorescence imaging and time-lapse photography to test mechanistic hypotheses concerning retinal 
vascular physiology and pathobiology. During a series of NEI R01 grants, we performed the first 
characterization of the electrotonic architecture of the retinal microvasculature. Also, our study of retinal 
capillaries revealed that the presence of functional KATP channels along with a near-total absence of active 
voltage-gated calcium channels accounts for the particularly high vulnerability of this microvessels to 
diabetes-induced pathophysiological conditions, such as oxidative stress, hypoxia and ischemia. 
 

Ishizaki E, Fukumoto M and Puro DG: Functional KATP
 channels in the rat retinal microvasculature: 

topographical distribution, redox regulation, spermine modulation and diabetic alteration. Journal of 
Physiology, 587:2233-2253, 2009. PMCID: PMC2697296. 
 



 

Zhang T, Wu DM, Xu G-z and Puro DG: The electronic architecture of the retinal microvasculature: 
modulation by angiotensin ll. Journal of Physiology, 589:2383-2399, 2011. PMCID: PMC3098709. 

 

Fukumoto M, Nakaizumi A, Zhang T, Lentz SI and Puro DG: Vulnerability of the retinal 
microvasculature to oxidative stress: ion-channel-dependent mechanisms. American Journal of 
Physiology, 302: C1413-C1420, 2012.  PMCID:  PMC3361947. 

 

Puro, DG: Retinovascular physiology and pathophysiology: New experimental approach/new 
insights. Progress in Retinal and Eye Research,31:258-270, 2012. NIHMSID #355389. 

 

4. Building upon a decade of experience studying blood vessels within the retina, I shifted my focus to the 
study of pathological pre-retinal neovascularization. With support of an NEI R01 grant, my laboratory 
performed the first bioelectric analysis of pathological angiogenesis in any tissue. In studies of animal 
models and human specimens of retinal neovascularization, we discovered that pathological neovessels 
generate an extremely high voltage, whose transmission into the retinovascular network exerts a function-
altering impact that likely boosts the pathobiological process of hypoxia-driven angiogenesis.  
 

  Puro DG, Kohmoto R, Fujita Y, Gardner TW and Padovani-Claudio DA.  Bioelectric impact of        
pathological angiogenesis on vascular function.  Proceedings of the National Academy Sciences 
USA. 113:9934-9939 (2016). PMCID: PMC5024585. 

 

5. After studying the retina for many years, I recently shifted my attention to the front of the eye and began 
an RPB-supported project focusing on dry eye. By applying the patch-clamp technique, as well as other 
experimental methods, I am exploring how ion channels play a role in the response of the tear-stabilizing 
goblet cells to hyperosmotic stress, which is the hallmark of dry eye.  

 

D. Research Support    
 

Current Research Support 
 

 

Research to Prevent Blindness                              07/01/2016-06/30/2018 
A Novel Experimental Approach to Dry Eye: Role of Ion Channels in the Physiology and Pathobiology of 

Conjunctival Goblet Cells 
This new avenue of research is based on the premise that new knowledge of how ion channels play a role in 

the function of conjunctival goblet cells will provide new targets for pharmacological intervention to combat 
ocular surface disorders, such as dry eye. 

Role: Principal Investigator 
 

K12 EY022299 (PIs: Drs. Gardner and Lee)                                      05/15/2013-04/30/2018  
Michigan Vision Clinician Scientist Development Program 
Role: Mentor and former executive committee member  
 

Completed Research Support 
R01 EY12507                                           12/01/1999-06/30/2017 
Retinovascular Physiology and Pathobiology: Focus on Proliferative Retinopathy 
Most recently, this project performed the first bioelectric analysis of pathological angiogenesis. 
Role: Principal Investigator 


