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411 All of the eye is a stage and immune cells are merely  
players - Minisymposium
Wednesday, May 10, 2017 8:30 AM–10:15 AM
Room 310  Minisymposium
Program #/Board # Range: 3804–3808
Organizing Section: Immunology/Microbiology
Contributing Section(s): Anatomy and Pathology/Oncology,  
Retinal Cell Biology

Program Number: 3804
Presentation Time: 8:33 AM–8:43 AM
Who are the players and who is located in which ocular tissue 
niche or stage?
Paul McMenamin. Dept of Anatomy & Dev Biology, Monash 
University, Melbourne, VIC, Australia.
Presentation Description: The microniches of the eye are probably 
more varied than any other organ in the body - they range from dense 
regular connective tissues such as the cornea, to loose vascular tissues 
such as the choroid to tightly regulated neural microenvironments 
behind the blood retinal barrier. In this introduction the speaker will 
review our current knowledge on the distribution and function of 
various types of immune cells in these various tissue niches in the 
resting eye. This will range from an overview of mast cells in the 
uveal tract, dendritic cells and macrophages in the cornea and uveal 
tract and microglia in the retina and how our knowledge of which 
‘actors’ are on the stage has changed with ever increasingly sensitive 
research tools. Only when we fully understand the identity of these 
cells and their function can we begin to unravel any ‘plots’ in the 
various scenes that may become the features of disease processes.
Commercial Relationships: Paul McMenamin, None
Support: NH&MRC , Rebecca Cooper Foundation, Ophthalmic 
Research Institute of Australia, Tahija Foundation

Program Number: 3805
Presentation Time: 8:43 AM–9:03 AM
Mast cells in the choroid and AMD
Gerard A. Lutty. Wilmer Eye Inst, Johns Hopkins University, 
Baltimore, MD.
Presentation Description: Mast cells (MCs) are a resident 
inflammatory cell in choroid. When activated, they release granules 
rich in histamine, proteases and cytokines into the choroidal milieu. 
This lecture will characterize choroidal MCs and discuss the number 
of MCs and number of degranulated MCs in normal choroid and in 
choroids from AMD subjects. The number of MCs was significantly 
increased in all choroidal areas in early AMD and in paramacular 
area in exudative AMD and GA choroids compared to the aged 
controls. Degranulated (DG) MCs were also significantly increased 
in paramacular and submacular choroid in all forms of AMD. Areas 
with the greatest numbers of DG MC had loss of choriocapillaris 
(CC). MCs were widely distributed at Sattler’s and Haller’s layer in 
the choroidal stroma in aged controls, whereas MCs were frequently 
found in close proximity to CC in GA and exudative AMD and in 
choroidal neovascularization (CNV). In conclusion, increased MC 
degranulation was observed in all AMD choroids and degranulation 
was often associated with pathological changes in the CC. The 
potential contribution of MC degranulation to death of CC and RPE, 
formation CNV, and thinning of AMD choroid 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), the 
Arnold and Mabel Beckman Foundation, the Foundation Fighting 
Blindness , Bright Focus Foundation, and the Altsheler Durell 
Foundation. GAL received an RPB Senior Scientific Investigator 
Award.

Program Number: 3806
Presentation Time: 9:03 AM–9:23 AM
A distinction with a difference: Microglia versus monocyte-
derived cells in the degenerating retina
Daniel Saban. Immunology, Duke University, Durham, NC.
Presentation Description: The recent paradigm shift that adult 
microglia are established prenatally and maintained locally 
throughout life has raised new and important questions pertinent to 
the pathobiology of retinal degenerative diseases. Emerging evidence 
points to the possibility that microglia are intrinsically different at 
the functional level when compared to monocyte-derived cells (Mo). 
The latter are recruited into the degenerating retina and other diseased 
settings, but are not present in the normal retinal parenchyma. 
However, advancing this line of research has been impeded by the 
utter lack of identifying markers to faithfully distinguish microglia vs. 
such recruited Mo in the degeneration setting. We have demonstrated 
the use of fate mapping with CX3CR1CreER-eYFP;RosaRFP mice to 
faithfully discern these cells in disease. We show that inclusion of a 
“washout” period following Tamofixfen administration is required to 
examine microglia in an isolated fashion with CX3CR1CreER mice in 
the diseased setting. We also show that like microglia, recruited Mo 
are largely CCR2-, albeit CX3CR1+; hence, widely used knockin 
mice such as CX3CR1eGFP or CCR2RFP would not faithfully distinguish 
all Mo derived cells in this setting. Finally, we show on the basis of 
select markers that flow cytometry can be used to distinguish Mo vs. 
microglia with significant accuracy. Importantly, all of these findings 
were confirmed in GFP bone marrow chimeras (hosts were lead 
head-shielded during lethal-irradiation). In summary, use of our fate 
mapping technique will henceforth allow faithful characterization and 
manipulation of microglia vs recruited Mo in retinal degeration and 
other disease settings.
Commercial Relationships: Daniel Saban, Allergan, Inc (F)
Support: R01EY021798; P30EY005722

Program Number: 3807
Presentation Time: 9:23 AM–9:43 AM
The AMD genetic-risk promotes pathogenic mononuclear 
phagocyte accumulation and degeneration
Florian Sennlaub. Institut de la Vision - UMRS 986, Inserm, Paris, 
France.
Presentation Description: Mononuclear phagocytes (MP) comprise 
a family of cells that include microglial cells (MC), monocytes, 
and macrophages. The subretinal space, located between the RPE 
and the photoreceptor outer segments, is physiologically devoid of 
MPs and a zone of immune privilege mediated, among others, by 
immunosuppressive RPE signals. Age related macular degeneration 
(AMD) is a highly heritable major cause of blindness, characterized 
by a breakdown of the subretinal immunosuppressive environment 
and an accumulation of pathogenic inflammatory MPs. Studies in 
mice and humans suggest that the AMD-associated APOE2 isoform 
promotes the breakdown of subretinal immunosupression and 
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increased MP survival. Of all genetic factors, variants of Complement 
factor H (CFH) are associated with greatest linkage to AMD. Using 
loss of function genetics and orthologous models of AMD, we 
provide mechanistic evidence that CFH inhibits the elimination 
of subretinal MPs. Importantly, the AMD-associated CFH402H 
isoform markedly increased this inhibitory effect on microglial 
cells, indicating a causal link to disease etiology. Pharmacological 
acceleration of resolution of subretinal inflammation might be be a 
powerful tool for controlling inflammation and neurodegeneration in 
late AMD.
Commercial Relationships: Florian Sennlaub, None
Support: This work was supported by grants from INSERM, 
ANR Geno 2009 (R09099DS), ANR MACLEAR (ANR-15-
CE14-0015-01), LABEX LIFESENSES [ANR-10-LABX-65] 
supported by the ANR (Investissements d'Avenir programme  
[ANR-11-IDEX-0004-02]), Carnot, and ERC starting Grant  
(ERC-2007 St.G. 210345) and by Association de Prévoyance Santé 
de ALLIANZ.

Program Number: 3808
Presentation Time: 9:43 AM–10:13 AM
Dendritic cell and macrophage ontogeny
Florent Ginhoux. Singapore Immunology Network (SIgN), 
Singapore, Singapore.
Presentation Description: Dendritic cells (DCs), monocytes and 
macrophages play crucial and distinct roles in tissue homeostasis and 
immunity, but also contribute to a broad spectrum of pathologies and 
are thus attractive therapeutic targets. Potential intervention strategies 
aiming at manipulation of these cells will require in-depth insights of 
their origins and the mechanisms that govern their homeostasis.

DCs and monocytes arise from common bone marrow (BM) 
precursor named macrophage-dendritic cell precursors (MDP), 
branching into exclusively DC- or monocyte-committed progenitors 
named common dendritic cell progenitors (CDPs) or common 
monocyte progenitor (cMoPs) respectively. CDPs give rise to 
plasmacytoid DC and migratory DC precursors termed pre-DCs. 
Pre-DCs seed tissues where they differentiate into the two major 
functionally specialized DC lineages, CD8α+/CD103+ DC1 and 
CD11b+ DC2.
 Recent evidence from our laboratory and others have showed that 
monocytes do not substantially contribute to all tissue macrophage 
populations in steady state and inflammatory conditions. Rather 
certain tissue macrophages in mice are derived from embryonic 
precursors, are seeded before birth and maintain themselves in 
adults by self-renewal. In addition, we now provide evidence that 
commitment to DC1 and DC2 subsets is imprinted early in the BM. 
Combining single cell sequencing with conventional transcriptomic 
analysis, we identified for the first time DC subset-specific precursors 
in the BM as well as previously unknown molecular checkpoints 
for DC lineage commitment as early as the CDP stage. Using again 
single cell sequencing and CyTOF, we also identified homologous 
DC progenitors in humans and redefined the human DC lineage from 
the BM to the tissues.
 These new insights into the origins of DCs, monocytes and 
macrophages should aid the rational design of therapies aimed 
at harnessing the functions of these cells in homeostasis and 
inflammation and will allow efficient targeting and manipulation 
during health and disease.
Commercial Relationships: Florent Ginhoux, None


