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469 An eye on the eye microvasculature - Minisymposium
Wednesday, May 10, 2017 3:45 PM–5:30 PM
Ballroom 1  Minisymposium
Program #/Board # Range: 4729–4733
Organizing Section: Retinal Cell Biology
Contributing Section(s): Retina

Program Number: 4729
Presentation Time: 3:45 PM–4:03 PM
Vascular stiffening and EC dysfunction in AMD and diabetic 
retinopathy
Kaustabh Ghosh. Bioengineering, University of California, 
Riverside, CA.
Presentation Description: Endothelial cell (EC) dysfunction and 
associated loss of retinal and choroidal vessels are hallmarks of the 
early stages of diabetic retinopathy (DR) and AMD, respectively. 
Since vascular atrophy is considered to be a risk factor for end-
stage neovascularization associated with these conditions, there 
is great interest in understanding how retinal and choroidal ECs 
become dysfunctional early on in diabetes and aging. Work in our 
lab has identified vascular ‘stiffening’ as a new paradigm of EC 
dysfunction associated with early DR and AMD. In this talk, I will 
present our recent findings that reveal that retinal and choroidal 
vessels and ECs undergo significant stiffening in diabetes and 
aging that, in turn, exacerbates the inflammatory effects of high 
glucose and complement activation, major risk factors for DR and 
AMD. The mechanotransduction pathway mediating the effects of 
vascular stiffening on ECs will also be discussed. By uncovering the 
previously unknown relationship between vascular stiffening and EC 
dysfunction associated with diabetes and aging, this research has the 
potential to identify new classes of molecular targets for effective DR 
and AMD therapies in the future.
Commercial Relationships: Kaustabh Ghosh, None
Support: Macular Degeneration Grant, BrightFocus Foundation

Program Number: 4730
Presentation Time: 4:03 PM–4:21 PM
Clinical evaluation of the choroid
Nadia Waheed1, 2. 1Ophthalmology, Tufts University, Boston, MA; 
2Boston Image Reading Center, Boston, MA.
Presentation Description: This presentation will focus on the 
clinical in vivo evaluation of the structure and vasculature of the 
choroid using existing imaging modalities. Special attention will be 
paid to the qualitative and quantitative evaluation of the vasculature 
of the choroid using optical coherence tomography (OCT) 
angiography (OCTA) for the choriocapillaris and long wavelength 
OCT for the larger choroidal vasculature. Choroidal changes as well 
as quantification of these changes in the normal aging as well as 
pathology such as age related macular degeneration and diabetes will 
also be touched upon
Commercial Relationships: Nadia Waheed, Ocudyne (I), Carl Zeiss 
Meditec (F), Genentech (C), Janssen (C), Topcon (F), Regeneron (C), 
Optovue (C), Nidek (F)
Support: MVRF

Program Number: 4731
Presentation Time: 4:21 PM–4:39 PM
Role of choroid endothelial cells in the homeostasis of the outer 
retina
Enrique J. Rodriguez-Boulan. Opthalmology-Margaret Dyson Vision 
Research Institute, Weill Cornell Medical College, New York, NY.
Presentation Description: Beyond their role as blood conduits, 
endothelial cells (ECs) are organ-specific and secrete key angiocrine 

factors essential for organ differentiation and regeneration. We 
hypothesized that choroid ECs may regulate the maturation and 
homeostasis of the outer retina, and that functional defects of choroid 
ECs could be highly significant for the etiology and pathogenesis of 
age-related macular degeneration (AMD). We carried out a series 
of RNAseq analyses to study the changes in gene expression of 
mouse choroid ECs during retinal terminal differentiation, and to 
compare the transcriptome of ECs from adult choroid and other 
tissues. These studies, along with in vitro co-culture assays, the 
use of reporter mouse models and the generation of EC-specific 
knockout mice, support the notion that factors secreted by choroid 
ECs regulate retinal pigment epithelium (RPE) barrier function and 
the maintenance of adult choroid homeostasis and visual function 
in response to injury. We also identified a signaling loop involving 
the Hedgehog pathway between choroid ECs and a population of 
mesenchymal stem cell (MSC)-like choroidal perivascular cells, 
recently discovered in our laboratory. Crosstalk between RPE, 
choroid ECs and MSC-like cells may be key for such processes, and 
its disruption may contribute to the onset and pathogenesis of AMD.
Ignacio Benedicto1*, Guillermo L. Lehmann1*, Michael Ginsberg2, 
Daniel J. Nolan2, Rohan Bareja3, Olivier Elemento3, Nazia M. 
Alam3,4, Glen T. Prusky3,4, Pierre Llanos5, Sina Y. Rabbany5, Arvydas 
Maminishkis6, Sheldon S. Miller6, Alexandre Wojcinski7, Alexandra 
L. Joyner7, Shahin Rafii2,8,9, Enrique Rodriguez-Boulan1

*, equal contribution
1. Margaret Dyson Vision Research Institute, Department of 
Ophthalmology, Weill Cornell Medical College, New York, NY, 
USA; 2. Angiocrine Bioscience, Inc.; 3. Department of Physiology 
and Biophysics, Weill Cornell Medical College, New York, NY, 
USA; 4. Burke Medical Research Institute, White Plains, NY, USA; 
5. Bioengineering Program, Hofstra University, Hempstead, NY, 
USA; 6. Section of Epithelial and Retinal Physiology and Disease, 
National Eye Institute, National Institutes of Health, Bethesda, MD, 
USA; 7. Memorial Sloan Kettering Cancer Center, New York, NY, 
USA; 8. Genetic Medicine, Weill Cornell Medical College, New 
York, NY, USA; 9. Ansary Stem Cell Institute, Weill Cornell Medical 
College, New York, NY, USA.
Commercial Relationships: Enrique J. Rodriguez-Boulan, None
Support: NIH grant EY08538; Tri-Institutional Stem Cell Initiative 
TRISCI2013-028    

Program Number: 4732
Presentation Time: 4:39 PM–4:57 PM
Retinal pericytes in health and disease
Patricia A. D’Amore2, 1. 1Ophthalmology, Harvard Medical School, 
Boston, MA; 2Mass. Eye and Ear, Harvard Medical School, Boston, 
MA.
Presentation Description: Capillaries are a two-cell system 
consisting of endothelial cells (ECs) that line the vessel lumen and 
the pericytes, located on the abluminal side of the endothelium.  
The pericyte is surrounded by a basement membrane that is produced 
in conjunction with endothelium, but the pericytes and ECs make 
physical contacts through discontinuities in the matrix. Only 
relatively recently has the importance of the pericyte in vascular 
development and integrity been appreciated. The isolation and culture 
of pericytes and ECs, in combination with the use of the developing 
retinal vasculature as an in vivo model, have allowed significant 
insight into the nature and role of the heterotypic intercellular 
communications. Paracrine and juxtacrine interactions between the 
ECs and pericytes mediated by soluble factors such as VEGF, PDGF 
B, TGF-ß1, Ang1 and Ang 2 as well as Notch signaling and gap 
junctions control vessel assembly and stabilization. Consequently, the 
dropout of pericytes, a characteristic change in background diabetic 
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retinopathy, has significant impact on microvascular structure and 
function. Loss of only 15% of pericytes in an experimental model 
of pericyte deletion is associated with the rapid development of 
microaneurysms, focal leakage and acellular capillaries. Genetic 
deletion or overexpression of the various signaling molecules has 
provided a deeper understanding into their respective contributions 
to microvessel assembly, maturation and function. A number of these 
factors have become therapeutic targets for the treatment of ocular 
pathologies, particularly wet AMD and diabetic macular edema. 
Most notably, blockade of PDGF B signaling using a variety of 
agents is intended to delay vessel maturation with the goal of 
increasing anti-VEGF efficacy. Similarly, clinical trials are underway 
to manipulate the Tie2/Ang pathway with the goal of altering vessel 
permeability.
Commercial Relationships: Patricia A. D'Amore, None
Support: EY05318

Program Number: 4733
Presentation Time: 4:57 PM–5:15 PM
Death of choriocapillaris in diabetes and AMD
Gerard A. Lutty. Wilmer Eye Inst, Johns Hopkins University, 
Baltimore, MD.
Presentation Description: Choriocapillaris (CC) viability is 
necessary for maintenance of healthy retinal pigment epithelium 
(RPE) and photoreceptors. This lecture will discuss the loss of CC 
in AMD and diabetes. In AMD, CC is lost in geographic atrophy 

after RPE atrophy, presumably because CC looses its source of low 
level constitutive VEGF needed for CC maintenance. In neovascular 
AMD, CC dies before RPE are lost, perhaps making RPE hypoxic 
and increasing its production of VEGF, fueling CNV growth. The 
cause of CC death in neovascular AMD is not known but may be 
related to the membrane attack complex deposits around the CC 
or a limited blood supply due to dysfunctional intermediate and 
large choroidal blood vessels. In diabetes, CC death occurs in more 
peripheral choroid. Nonviable blood vessels are often associated with 
polymorphonuclear leukocytes (PMNs). Increased PMN presence in 
CC may be related to increased intracellular adhesion molecule-1 in 
choroidal blood vessels. The role of inflammation in CC death in both 
diseases will be discussed.
Commercial Relationships: Gerard A. Lutty, None
Support: NIH grants EY-01765 (Wilmer), R01-EY016151 (GAL), 
unrestricted funds from Research to Prevent Blindness (Wilmer), 
and the Altsheler Durell Foundation. GAL received an RPB Senior 
Scientific Investigator Award.


