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204 Common pathogenic role of inflammation in retinal diseases 
- Minisymposium
Monday, May 08, 2017 8:30 AM–10:15 AM
Ballroom 1  Minisymposium
Program #/Board # Range: 1179–1184
Organizing Section: Retinal Cell Biology
Contributing Section(s): Biochemistry/Molecular Biology

Program Number: 1179
Presentation Time: 8:34 AM–8:50 AM
Common pathways of inflammation in ocular immune responses
Victor L. Perez. Ophthalmology, Bascom Palmer Eye Institute, 
Miami, FL.
Presentation Description: Ocular immune responses can be divided 
into anterior and posterior segment anatomical regions. Although 
thought to be different, interestingly our group have discovered 
very similar pathways of immunity that these two segments share. 
How are they differentially regulated will be discussed with regards 
inflammatory cell phenotype, recruitment and regulation.
Commercial Relationships: Victor L. Perez, University of Miami 
(P), OBT (I), Shire (C), EyeGate (I), Allergan (C), Alcon (C)
Support: NEI 1 R01 EY024484-01, NEI 3 R01 EY024484-01S1 and 
Research Prevent Blindness

Program Number: 1180
Presentation Time: 8:50 AM–9:06 AM
Regulation of phagocytosis and antigen processing in retinal 
antigen presenting cells
Andrew W. Taylor. Ophthalmology, Boston Univ School of Medicine, 
Boston, MA.
Presentation Description: The RPE is a source of molecules 
mediating ocular immune privilege. Several of these molecules 
regulate phagocytic activity of macrophages and microglial 
cells. This regulation of phagocytic activity has implications on 
macrophage and microglial cell clearance of materials within the 
retina, and the presentation of antigens that have the potential to 
activate effector T cells in autoimmune disease.
Commercial Relationships: Andrew W. Taylor, None
Support: NIH/NEI EY025961

Program Number: 1181
Presentation Time: 9:06 AM–9:22 AM
Microglia-neuron interactions in the healthy and diseased retina
Wai T. Wong. Unit on Neuron-Glia Interactions, National Eye 
Institute, NIH, Gaithersburg, MD.
Presentation Description: Microglia are the principal resident 
immune cell in the retina and are found distributed across 
the plexiform layers as ramified cells in a regular and orderly 
arrangement. How microglia contribute to the everyday functioning 
of the retina and how they participate in neuronal degeneration 
are incompletely understood. We found that perturbations in 
microglial organization (e.g. transient depletion) induce homeostatic 
mechanisms that restore microglial numbers, distribution, and 
morphology, indicating the functional significance of microglial 
organization. In support of this, we found that sustained depletion 
of microglia induces a slow degeneration in retinal synapses and a 
decay of electroretinographic responses, indicating a role of synaptic 
maintenance for microglia in the healthy retina. However, in the 
degenerating retina, microglia can mount a maladaptive response 
that potentiates the rate of degeneration. In the rd10 mouse model of 
retinitis pigmentosa, microglia detect physiological changes in the 
mutation-bearing photoreceptors as they develop cell-surface signals 
that mark them as targets for phagocytosis. Microglia infiltrate 

into the outer retina to interact with photoreceptors via dynamic 
processes and eventually engulf and clear living photoreceptors 
via phagocytosis. These infiltrating microglia also develop markers 
of activation, secreting proinflammatory cytokines, such as IL1β, 
that increase the rate of photoreceptor apoptosis. Measures that 
inhibit microglial phagocytosis and/or proinflammatory signaling 
significantly ameliorate the rate of degeneration, implicating 
microglial contribution to overall photoreceptor degeneration. 
Translational efforts aimed at retinal microglia as a cellular target for 
intervention will need to consider both the constitutive contributions 
that microglia make to retinal function, as well as pathogenic 
microglial contributions to degeneration.
Commercial Relationships: Wai T. Wong, None
Support: NEI Intramural Research Program

Program Number: 1182
Presentation Time: 9:22 AM–9:38 AM
IL-1 family cytokines in retinal degeneration
Sarah Doyle. Clinical Medicine, Trinity College Dublin, Dublin 2, 
Ireland.
Presentation Description: The Interleukin-1 (IL-1) Receptor-family 
belongs to the Toll-Interleukin-1-Receptor (TIR)-superfamily of 
receptors alongside the Toll-like receptors (TLRs). The evolutionarily 
conserved IL-1 Receptor-family are activated by the IL-1 family 
of cytokines that are arguably among the most potent molecules of 
the innate immune system at initiating a pro-inflammatory response 
and are essential for triggering the adaptive immune response. 
However, it is of note that IL-1 family receptors are also expressed 
on non-hematopoietic cells, including endothelial and epithelial 
cells. Age-related macular degeneration (AMD) is the leading cause 
of central vision loss in the over 50’s worldwide. There are two end 
stages of disease, the most severe of which is neovascular or ‘wet’ 
AMD. In this form of AMD, the choroidal vasculature becomes 
leaky and sprouts new blood vessels that disrupt the overlying 
retina causing central vision loss. In the course of our investigations 
into the role of the inflammasome forming Pattern Recognition 
Receptor, NLRP3, in AMD, we discovered that one IL-1 family 
effector cytokine produced in response to inflammasome activation, 
namely IL-18, could act to function as an anti-angiogenic and anti-
permeability factor in the eye. Utilizing the experimental animal 
model of wet AMD, i.e., laser-induced choroidal neovascularisation 
(CNV), we found that in the absence of NLRP3, CNV development 
was significantly exacerbated suggesting a protective role for the 
NLRP3 inflammasome in the development of AMD. This result was 
phenocopied in mice lacking IL-18 specifically and was independent 
of IL-1 signalling. Further, both intra-vitreal and systemic injection 
of recombinant IL-18 can significantly reduce development of CNV 
in mice in both the laser-induced CNV model and a mouse model of 
spontaneous neovascularization. An adaptive-efficacy study in non-
human primates has since established that recombinant human IL-18 
demonstrates clear efficacy at inhibiting the development of grade 
4 lesions, those most resembling human CNV, in a laser-induced 
CNV model when administered intra-vitreally. Together the body of 
data provides compelling evidence for a role for IL-18 in regulating 
vascular integrity in the eye.
Commercial Relationships: Sarah Doyle, Trinity College  
Dublin (P)
Support: BrightFocus Foundation, GSK, Science Foundation 
Ireland.
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Program Number: 1183
Presentation Time: 9:38 AM–9:54 AM
Nuclear receptors: Important regulators of inflammation in the 
retina and AMD
Goldis Malek. Ophthalmology and Pathology, Duke University, 
Durham, NC.
Presentation Description: Retinal diseases including age-related 
macular degeneration, retinitis pigmentosa and diabetic retinopathy, 
collectively, result in severe vision impairment World wide. The 
absence and/or limited availability of successful drug therapies for 
these blinding disorders necessitates further understanding their 
pathobiology and identifying new targetable signaling pathways. 
Nuclear receptors are transcription regulators of many key aspects 
of human physiology as well as pathophysiology, with reported roles 
in development, aging, and disease. Some of the pathways regulated 
by nuclear receptors include, but are not limited to, inflammation, 
lipid metabolic dysregulation, and angiogenesis, mechanisms 
also important in the initiation and development of several retinal 
diseases. In this presentation we will summarize a growing body 
of evidence that suggests direct or indirect involvement of nuclear 
receptors in the progression of retinal diseases, with a focus on  
age-related macular degeneration, and discuss the therapeutic 
potential of targeting nuclear receptors for treatment.
Commercial Relationships: Goldis Malek, None
Support: NIH Grant EY02868, The Brightfocus Foundation for 
Macular Degeneration Research, and the Edward N. & Della L. 
Thome Memorial Foundation AMD Research Award

Program Number: 1184
Presentation Time: 9:54 AM–10:10 AM
Effect of diabetes on resolution of inflammation and repair of the 
inner blood-retinal barrier following ischemia-reperfusion injury
Steven Abcouwer. Ophthalmology & Visual Science, Univ of 
Michigan Kellog Eye Ctr, Ann Arbor, MI.
Presentation Description: The presentation will describe our 
recent findings characterizing the onset and resolution of innate 
neuroinflammation and disruption of the inner blood-retinal barrier 

(iBRB) in a mouse intraocular pressure (IOP)-induced ischemia-
reperfusion (IR) model of retinal neurodegeneration and will describe 
how this model was used to examine the effects of diabetes on retinal 
repair processes. Findings will demonstrate that the retinal IR injury 
model includes progressive inner retinal layer thinning, retinal cell 
death, leukostasis and leukocyte infiltration, as well as rapid and 
sustained vascular permeability; with all pathologies eventually 
resolved within 4 weeks after injury. The temporal progression 
pattern of cellular inflammation will be described, showing early 
appearance of granulocytes and Ly6Chi inflammatory monocytes and 
a gradual and sustained appearance of Ly6Cneg reparative monocytes. 
Such a progression is well established in brain, but heretofore not 
documented in the retina. Also revealed is a marked proliferation 
and motility of microglia, moving toward and engulfing dying cells 
in the ganglion cell layer, and the appearance in the injured retina 
of a subset of cells that resemble myeloid-derived suppressor cells. 
The presentation will also describe how this model exhibits rapid 
alterations in endothelial tight junction (TJ) proteins, with rapid 
occludin phosphorylation followed by claudin-5, ZO-1 and ZO-2 
loss. Importantly, it will be demonstrated that iBRB repair is not 
due to pruning of leaky vessels, but instead due to actual restoration 
of the iBRB with a reorganization of TJ complexes at endothelial 
cell borders. The significance of this as a unique model to study 
re-establishment of the iBRB in the adult will be discussed. The 
presentation also will describe how this model was used to examine 
the effects of diabetes on retinal repair processes, demonstrating 
that resolution of inflammation was altered and restoration of the 
iBRB hindered following IR injury in diabetic mice. Finally, the 
implications of these results on the accumulation of retinal damage 
leading to diabetic retinopathy and diabetic macular edema will be 
discussed.
Commercial Relationships: Steven Abcouwer, Novo Nordisk (F), 
Unity Biotechnology (F)
Support: Novo Nordisk Science Forum Award (SFA, DAA) NIH 
R01EY007739 (SFA), NIH R01EY020582 (SFA)


