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Program Number: 5760 Poster Board Number: B0312
Presentation Time: 11:30 AM–1:15 PM
The Impact of Ocular Pathogens on Autophagy
Kimberly Brothers, Shenghuo Tian, Paul R. Kinchington, 
Regis P. Kowalski, Robert M. Shanks. Ophthalmology, Univ 
Pittsburgh Medical Center, Pittsburgh, PA.
Purpose: Autophagy is a cellular process for the recycling of cellular 
proteins, damaged organelles, and the digestion of microbes. The 
goal of this study was to develop a corneal autophagy reporter cell 
line and to use it to determine how ocular pathogens influence host 
response through the autophagy pathway.
Methods: Human corneal limbal epithelial (HCLE) cells were 
modified using lentivirus to express LC3-GFP from the CMV 
Promoter as a reporter for autophagy or GFP alone as a control. 
Growth medium and normalized sterile bacterial culture filtrates 
(secretomes) were added to LC3-GFP HCLE cells incubated for 3 
hours and imaged by confocal microscopy. To induce autophagy 
18.3 μM rapamycin was used. To inhibit autophagy, 5000 μM 
3-methyladenine was used. To test the role of S. marcescens 
prodigiosin in autophagy the prodigiosin biosynthetic operon was 
placed under control of a tightly tunable promoter in S. marcescens 
using plasmid pMQ262. Various S. marcescens mutants were tested. 
Clinical keratitis isolates from Acinetobacter baumannii, Escherichia 
coli, Moraxella sp., Proteus mirabilis, Pseudomonas aeruginosa, 
Staphylococcus aureus, and Stenotrophomonas maltophilia  
were tested.
Results: Control experiments using known autophagy modulators 
support that the reporter cell line was functional. HCLE cells treated 
with PIC3611 and K904 S. marcescens secretomes resulted in 
increased LC3 “puncta” while mutants with reduced pigment, pigA, 
eepR, and gumB, had fewer LC3 puncta. Secretomes from strains 
with a prodigiosin inducible operon demonstrated an increased 
level of LC3 puncta compared to uninduced samples suggesting S. 
marcescens prodigiosin induces autophagy. Other bacterial keratitis 
isolates had variable ability to induce autophagy in HCLE cells.
Conclusions: S. marcescens and other bacteria that cause keratitis 
induced autophagy in corneal cells suggesting that this is a broad 
response to ocular pathogens. Prodigiosin is absent in most clinical 
isolates suggesting these S. marcescens isolates may have lost 
pigmentation to evade recognition by the host. This study implicates 
a role for autophagy in bacterial interactions with the ocular 
surface and suggests a new role for the biologically active pigment, 
prodigiosin.
Commercial Relationships: Kimberly Brothers, None; 
Shenghuo Tian, None; Paul R. Kinchington, None; 
Regis P. Kowalski, None; Robert M. Shanks, None
Support: NH Grant F32EY024785, NH Grant P30EY08098,

Program Number: 5761 Poster Board Number: B0313
Presentation Time: 11:30 AM–1:15 PM
HMGB1 antagonist, Box A reduces severity of Pseudomonas 
keratitis in susceptible C57BL/6 mice
Sharon A. McClellan, Linda Hazlett. Anatomy & Cell Biology, 
Wayne State Univ School of Med, Detroit, MI.
Purpose: High mobility group box 1 (HMGB1) contributes to 
poor disease outcome in P. aeruginosa keratitis. It functions as a 
chemoattractant and stimulates proinflammatory cytokine production. 

Box A is an antagonist for HMGB1 and has been reported to inhibit 
all its receptor dependent activities. The potential of Box A to protect 
susceptible C57Bl/6 (B6) mice from Pseudomonas keratitis is the 
purpose of this study.
Methods: Eyes of B6 mice were infected with P. aeruginosa 
ATCC strain 19660 and mice were treated subconjunctivally and 
intraperitoneally with Box A or PBS. Clinical scores, photography 
with a slit lamp camera, Real time RT-PCR, ELISA, MPO assay, and 
viable bacterial plate counts were used to assess the disease response.
Results: Treatment with Box A vs PBS improved disease in B6 
mice at both 3 and 5 days postinfection (p.i.). Real time RT-PCR 
showed that Box A vs PBS treatment resulted in significantly less 
IL-1β, CXCL2, TLR4 and RAGE mRNA levels at 5 days p.i. ELISA 
analysis confirmed reduction in protein levels of IL-1β and CXCL2 
at 5 days p.i. after Box A treatment, but no difference was detected 
between groups for TLR4 and RAGE. Box A also significantly 
reduced MPO values indicating a reduced neutrophil infiltrate at 3 
and 5 days p.i. Consistent with this, bacterial plate counts were also 
significantly reduced in corneas of Box A vs PBS treated mice at 3 
and 5 days p.i.
Conclusions: These data provide evidence that Box A significantly 
lessens the severity of Pseudomonas keratitis in susceptible B6 
mice by decreasing IL-1β and CXCL2 that modulate the neutrophil 
infiltrate with a subsequent increase in bacterial killing. Results also 
confirm the role of HMGB1 in amplification of the inflammatory 
response.
Commercial Relationships: Sharon A. McClellan, None; 
Linda Hazlett, None
Support: This work was supported by grants R01EY016058, and 
P30EY004068 from the National Eye Institute, National Institutes of 
Health and by a Research to Prevent Blindness unrestricted grant to 
the Department of Ophthalmology, Kresge Eye Institute. Dr. Hazlett 
is the recipient of a 2012 Alcon Research award.

Program Number: 5762 Poster Board Number: B0314
Presentation Time: 11:30 AM–1:15 PM
Characterization of ocular clinical isolates and non-ocular 
multi-drug resistant strains of Pseudomonas aeruginosa and their 
susceptibility to killing by glycyrrhizin
Xudong Peng1, Sandamali Amarasingha Ekanayaka1, 
Sharon A. McClellan1, Alicia Eby2, Linda Hazlett1. 1Anatomy and 
Cell Biology, Wayne State University, Detroit, MI; 2Kresge Eye 
Institute, Detroit, MI.
Purpose: To characterize ocular clinical isolates and non-ocular 
multi-drug resistant (MDR) strains of Pseudomonas aeruginosa for 
expression of type III-secreted effector molecules (ExoS, ExoT and 
ExoU) critical for virulence and the susceptibility of these strains to 
killing by glycyrrhizin (GLY), a small triterpenoid molecule.
Methods: Bacterial cultures (from the Kresge Eye institute, Alicia 
Eby, MD and Mark McDermott, MD) were prepared and bacterial 
growth examined as described before (Ekanayaka et al. IOVS 2016) 
with the following modifications. Serial dilutions (0, 5, 10, 20 and 
40 mg/ml) of GLY were prepared in PTSB in sterile tubes and 10 
μL of each bacterial culture (washed and reconstituted in saline) 
was added. The minimum inhibitory concentration (MIC) of GLY 
was determined by spectrophotometric reading at 540 nm following 
incubation at 37°C for 18 hours. Values of MIC50 and MIC90 were 
defined as the lowest concentrations that resulted in a 50% and 
90% decrease in absorbance compared with the growth control. A 
polymerase chain reaction (PCR) was used to characterize cytotoxic 
(expressing ExoU) vs non-cytotoxic (ExoS, T expressing) strains.
Results: All clinical isolates were non-cytotoxic and expressed 
ExoS and ExoT. None expressed ExoU. For clinical isolates R59733 
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and 070490, absorbance values were significantly reduced at 20 
and 40 mg/ml GLY. For G81007 absorbance values were reduced 
significantly at all concentrations tested. For all 3 isolates MIC50 
values were >20 but <40 mg/ml. For MDR isolates [#2, 3, 6, 10 
(Detroit Medical Center)], #3, 6, and 10 expressed ExoU and T, 
while #2 expressed ExoS and T. Absorbance values for MDR strains 
(#2, 3, 10) were reduced significantly at 10, 20 and 40 mg/ml GLY. 
However, for MDR strain #6, absorbance values were reduced 
only at 20 and 40 mg/ml GLY. For MDR strain #2, 6, and 10 the 
MIC90=40mg/ml GLY.
Conclusions: These data provide evidence that GLY kills all clinical 
isolates (G81007, R59733 and 070490) tested, none of which were 
cytotoxic. It also effectively kills cytotoxic (#3, 6 and 10) and 
invasive (#2) MDR strains without antibiotics.
Commercial Relationships: Xudong Peng, None; 
Sandamali Amarasingha Ekanayaka, None; Sharon A. McClellan, 
None; Alicia Eby, None; Linda Hazlett, Wayne State University (P)
Support: This work was supported by grants R01EY016058, and 
P30EY004068 from the National Eye Institute, National Institutes of 
Health and by a Research to Prevent Blindness unrestricted grant to 
the Department of Ophthalmology, Kresge Eye Institute. Dr. Hazlett 
is the recipient of a 2012 Alcon Research award.
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The Type VI secretion system regulates Pseudomonas aeruginosa 
internalization in human corneal epithelial cells
Owais Ulhaq, Danielle M. Robertson. Ophthalmology, University of 
Texas Southwestern, Coppell, TX.
Purpose: The Type VI secretion system (T6SS) has been shown 
in gram-negative bacteria to function as a major virulence factor. 
In P. aeruginosa (PA), three T6SS loci, H1- to H3-T6SS have been 
identified. Of these, the H2-T6SS has been shown in non-ocular 
tissues to promote bacterial internalization into epithelial cells. The 
purpose of this study was to test whether loss of a functional H2-
T6SS in PA impacts corneal epithelial cell internalization in vitro 
compared to the parental wild type strain PAO1.
Methods: The standard invasive test strain PA01 and the wild 
type mutant that lacks a functional H2-T6SS (PAO1ΔclpV2) were 
used in this study. Each strain was grown for variable time points 
corresponding to log, transition, and stationary phases before use. 
Experiments to confirm the timing of the different growth phases 
were performed for both strains. At the indicated time points, 
bacteria were re-suspended to a concentration of 1 x 108 CFU/
mL. To test the effect on corneal epithelial cell internalization, 
telomerase-immortalized human corneal epithelial (hTCEpi) cells 
were grown overnight in serum-free keratinocyte growth media. 
hTCEpi cells were infected with 1 x 108 CFU/mL of either PAO1 or 
PAO1ΔclpV2. Non-infected cells were used as controls. hTCEpi cells 
were incubated for 30 minutes, washed, and allowed to incubate an 
additional 30 minutes. External PA was killed by treatment with 400 
μg/mL gentamicin. hTCEpi cells were then lysed, serially diluted in 
PBS and plated in triplicate for colony counts analysis.
Results: PAO1ΔclpV2 had 4.8 fold greater internalization than the 
wild type strain when cultured for 10 hours prior to infection (late 
log phase, p<0.0001). Both strains were internalized more at 11 
and 12.5 hours compared to 10 hours (transition phase); however, 
PAO1ΔclpV2 internalization was 2.0 fold greater than PAO1 at 11 
hours (p<0.01). There was no significant difference between the two 
groups at 12.5 hours (stationary phase) or later time points (p=0.58).
Conclusions: During log to transition growth phases, PAO1ΔclpV2 
internalized greater than the wild type strain PAO1. This difference 
was lost upon reaching stationary phase. We posit that this is due to 

the corresponding upregulation of the H3-T6SS in stationary phase. 
Further studies to investigate the reciprocal relationship between the 
H2- and H3-T6SS are underway.
Commercial Relationships: Owais Ulhaq, None; 
Danielle M. Robertson, None
Support: NIH/NEI grants EY024433 (DMR), EY024546 (DMR), 
core grant for vision research EY020799, and an unrestricted grant 
from Research to Prevent Blindness, New York, NY.
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Role of NLRP3 inflammasome in bacterial keratitis
Praveen Yerramothu, Ajay Kumar Vijay, Mark Willcox. Optometry 
and Vision Science, University of New South Wales, Sydney, NSW, 
Australia.
Purpose: Inflammasomes are key molecular regulators that play 
important roles in inflammation. Their activity is upregulated in 
infections. The NLRP3 inflammasome is the best characterised 
but role of this inflammasome in bacterial keratitis is not known. 
The purpose of the study was to evaluate the outcomes of targeted 
inhibition of NLRP3 inflammasome in a mouse model of bacterial 
keratitis.
Methods: Eyes of 8-10 weeks old female BALB/c mice were 
infected with strains of Pseudomonas aeruginosa (6294, 6206 and 
ATCC 19660) or strains of Staphylococcus aureus (31 and 38). 10μL 
of MCC950 (NLRP3 inflammasome inhibitor) or sterile saline was 
topically applied twice a day on the infected eye. Ocular grading 
was performed using a slit lamp. Eyes were collected after 24 and 
72 hours post infection to enumerate viable bacterial counts, and to 
perform cytokine assay to determine the levels of IL-1β.
Results: BALB/c mice infected with P. aeruginosa 6294 at 24 hours 
showed a significant lowering (p<0.01) of the clinical response to 
infection (clinical score 1 ± 0.75 vs. 3 ± 0.75). In BALB/c mice 
infected with P. aeruginosa 6294 the concentration of IL-1β was 
significantly reduced (p<0.05) after 3 days compared to 24 hrs treated 
animals. In contrast, IL-1β levels produced during infection with 
the cytotoxic P. aeruginosa strains (6206 and ATCC 19660) were 
elevated in animals treated with MCC950. Levels of IL-1β remain 
unchanged in BALB/c mice infected with Staphylococcus aureus 31 
and 38. Viable bacterial counts remained unchanged with MCC950 
treatment and higher bacterial load was observed after 3 days of 
infection compared to 24 hrs.
Conclusions: The NLRP3 inflammasome may play an important role 
by the production of active IL-1β in invasive Pseudomonas keratitis.
Commercial Relationships: Praveen Yerramothu, None; Ajay 
Kumar Vijay, None; Mark Willcox, None
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The role of type 4 pilus, flagella and type III secretion system in 
the interactions between Pseudomonas aeruginosa bacteria and 
corneal fibroblasts in human microbial keratitis
Ahmad Elsahn1, 2, Myron Christodoulides1, Parwez Hossain1, 2. 
1Clinical Experimental Sciences, University of Southampton, 
Southampton, United Kingdom; 2University Hospitals Southampton, 
Southampton, United Kingdom.
Purpose: To examine the specific individual roles of bacterial 
virulence factors in the interactions between Pseudomonas 
aeruginosa (PA) bacteria and corneal fibroblasts in human microbial 
keratitis.
Methods: Human corneal fibroblast (CF) were extracted from 
clinical samples from several patients and cultured to confluence in 
vitro. CFs were challenged with live wild type PAO1 bacteria and 
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mutant strains deficient in type 4 pilus (TFP), flagella or both, and 
total bacterial association was quantified at 3h using the  
saponin-lysis and viable counting method and confirmed using laser 
scanning confocal microscopy (LSCM); and live wild type PA14 
bacteria and mutant strains deficient in type III secretion system 
(TTSS) or flagella, and lactose dehydrogenase (LDH) release from 
CF was quantified and used as a measure of cytotoxicity.
Results: Bacterial adherence to CF was significantly less (P=0.000, 
ANOVA) in mutant PAO1 strains deficient in TFP and flagella 
compared to wild type strain as demonstrated by viable counting 
assays and LSCM. Bacteria-induced cytotoxicity was significantly 
less (P=0.000, ANOVA) in mutant strains deficient in TTSS or 
flagella compared to wild type strain as demonstrated by reduced 
LDH release.
Conclusions: We have established in vitro cell culture models of 
bacterial keratitis and demonstrated that PA utilises TFP and flagella 
to adhere to, and TTSS to induce cytotoxicity in, human CF.
Commercial Relationships: Ahmad Elsahn, None; 
Myron Christodoulides, None; Parwez Hossain, None

Program Number: 5766 Poster Board Number: B0318
Presentation Time: 11:30 AM–1:15 PM
ISG15 as a Key player in corneal innate defense against 
Pseudomonas aeruginosa keratitis
Nan Gao, Fushin X. Yu. Ophthalmology, Wayne State Univ/Kresge 
Eye Inst, Detroit, MI.
Purpose: To elucidate the role of ISG15 in controlling corneal 
inflammation and innate immunity in B6 mouse model of 
Pseudomonas aeruginosa keratitis.
Methods: Cultured primary HCECs were challenged with 100:1 
HK PA. Cells or conditioned media were collected at 4-16 h for 
Western blotting analysis. To determine the role of ISG15 signaling 
in P. aeruginosa keratitis, the corneas of WT or ISG15 KO mouse 
corneas were inoculated with 104 P. aeruginosa. Disease progress 
was monitored by digital photograph, clinical scoring, and MPO 
measurement for PMN infiltration. The expressions of various pro-
inflammatory and innate defense genes were determined by real-time 
PCR. Cryostat sections of mouse corneas were immunostained with 
antibodies against F4/80, iNOS, ARG1 and PMN. Macrophages 
were collected from WT or ISG15 KO mice peritoneal cavity and 
treated with heat-killed PA for 1 hour and subjected to real-time PCR 
analysis.
Results: Heat-killed ATCC infection induced the expressions of 
ISG15 in PHECEs and conditioned media. Knockdown of ISG15 
greatly increased severity of keratitis, including markedly increased 
bacterial burden and PMN infiltration. Knockdown ISG15 induce 
downregulation AMPs while and upregulate the expression of IL1β. 
ISG15 deficiency increased infiltration of PMN and macrophages, 
both type 1 and 2, in infected corneas. In vitro analysis of cultured 
macrophages revealed that challenging of isolated macrophages with 
heat-killed PA markedly induced the expression of IL-1β, IL-23, 
Arg1, CXCL2, iNOS in an ISG15-dependent manner as well as 
CD206 and CXCL10 in an ISG15-independent manner.
Conclusions: ISG15 is an innate immune response gene and its 
deficiency increases corneal susceptibility to P. aeruginosa and 
altered the expressions of many cytokines and defense molecules in 
vivo and in cultured macrophages.
Commercial Relationships: Nan Gao, None; Fushin X. Yu, None
Support: NIH grants R01 EY017960, EY010869

Program Number: 5767 Poster Board Number: B0319
Presentation Time: 11:30 AM–1:15 PM
Involvement of corneal lymphangiogenesis and macrophages in a 
murine bacterial keratitis model
Akitomo Narimatsu1, 2, Takaaki Hattori1, Naoto Koike2, 
Kazuki Tajima3, Hayate Nakagawa1, Haruki Katahira1, 
Teruumi Minezaki1, Shigeto Kumakura1, Tetsuya Matsumoto2, 
Hiroshi Goto1. 1Department of Ophthalmology, Tokyo Medical 
University, Tokyo, Japan; 2Department of Microbiology, Tokyo 
Medical University, Tokyo, Japan; 3Department of Surgery, School of 
Medicine, Keio University, Tokyo, Japan.
Purpose: 
To evaluate corneal lymphangiogenesis and involvement of tissue-
resident and monocyte-derived macrophages in a bacterial keratitis 
model in mice using Pseudomonas aeruginosa.
Methods: 
The mouse bacterial keratitis model was established using 
Pseudomonas aeruginosa strain PAO-1 and C57BL/6 mice. Strain 
PAO-1 (1×105 CFU/2.5ul) were applied in the infected group and 
PBS was applied in the control group after corneal epithelium was 
scratched. Lymphangiogenesis, angiogenesis, and macrophage 
infiltration were evaluated by immunostaining using whole-mount 
cornea at days 2, 7 and 14 post-inoculation. Anti-CD31 antibody, 
anti-LYVE-1 antibody, anti-CD11b antibody and anti-F4/80 antibody 
were used for immunostaining. Alteration of lymphangiogenesis by 
macrophage depletion was also evaluated intraperitoneal injection of 
clodronate-containing liposomes. Tissue-resident macrophages were 
depleted by sub-conjunctival injection and eye drop. Conversely, 
monocyte-derived macrophages were depleted by intraperitoneal 
injection.
Results: 
Lymphangiogenesis and angiogenesis increased significantly in 
infected group at days 7 and 14 post-inoculation of PAO-1. A 
significant number of macrophages were observed around the 
lymphatic vessels in infected group. Lymphatic vessel formation was 
significantly reduced by monocyte-derived macrophage depletion, 
but not reduced by tissue-resident macrophage depletion in infected 
group.
Conclusions: 
These results suggest that the process of lymphangiogenesis in 
bacterial infection of the cornea occurs at the late stage of infection 
presumably induced by local infiltration of monocyte-derived 
macrophages.
Commercial Relationships: Akitomo Narimatsu, None; 
Takaaki Hattori, None; Naoto Koike, None; Kazuki Tajima, 
None; Hayate Nakagawa, None; Haruki Katahira, None; 
Teruumi Minezaki, None; Shigeto Kumakura, None; 
Tetsuya Matsumoto, None; Hiroshi Goto, None

Program Number: 5768 Poster Board Number: B0320
Presentation Time: 11:30 AM–1:15 PM
Keratin 6A regulation of corneal epithelial-derived inflammatory 
mediators during homeostasis and antigen challenge
K P Connie Tam1, 2, Karthikeyan Bose1, David Man1, 
Jonathan K. Chan1. 1Department of Ophthalmic Research, Cleveland 
Clinic Cole Eye Institute and Lerner Research Institute, Cleveland, 
OH; 2Department of Ophthalmology, Cleveland Clinic Lerner 
College of Medicine of Case Western Reserve University, Cleveland, 
OH.
Purpose: We reported that cytoskeletal keratin 6A (K6A) 
mediates host defense via its antimicrobial c-terminal fragments. 
Increasing evidence also shows that keratin proteins can interact 
with endogenous factors and signaling molecules to mediate 
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various cellular processes. Here, we explored whether K6A has an 
immunoregulatory role in corneal immunity and inflammation.
Methods: Human corneal epithelial (hTCEpi) cells were treated 
with control or K6A siRNA, followed by 18 h incubation with 
Pseudomonas aeruginosa culture supernatant (antigens) or vehicle 
control. Secretion of inflammatory mediators into the cell culture 
media was assessed by the Proteome Profiler Human Cytokine Array 
(R&D Systems), followed by densitometric analysis by ImageJ. To 
knock down K6A in vivo, C57BL/6 mice were subconjunctivally 
injected with siRNA once a day for 2 days. Mice were inoculated 
with 104 CFU amikacin-resistant P. aeruginosa clinical isolate after 
corneal scarification and 4 h epithelial healing. Cornea pathology 
was scored daily (0-16 points). At the time of sacrifice (48 h post 
infection), enucleated eyes were homogenized in PBS to quantify 
viable bacterial load.
Results: Knocking down K6A in hTCEpi cells upregulated the 
basal secretion of interleukin (IL)-8, IL-1α, CCL20, CXCL1 and the 
Wnt signaling antagonist Dickkopf-1 (DKK-1), and downregulated 
chitinase 3-like 1 (CHI3L1), insulin-like growth factor binding 
protein 3 (IGFBP3) and soluble ST2 protein (sST2). In response 
to antigen challenge, differential secretion profiles of these 
inflammatory mediators between K6A knockdown and control cells 
were maintained, except IGFBP3. In vivo, mice treated with K6A 
siRNA had significantly more severe keratitis and higher bacterial 
load. At 48 h post infection, median [upper, lower quartile] scores and 
bacterial burden were 12 [13.25, 10.5] points and 8.35 [10.75, 6.18]
x104 CFU/eye for K6A knockdown mice, and 4.5 [6, 4] points and 
2.41 [3.78, 1.4]x104 CFU/eye for control mice (P=0.0022 and 0.0087 
in each case, Mann-Whitney).
Conclusions: K6A regulates production of both pro- and anti-
inflammatory mediators by corneal epithelial cells to maintain 
immune homeostasis during health and control host responses 
during disease. Our data highlights the novel role of keratins in 
immunoregulation. The molecular mechanisms and pathways by 
which K6A prevents overactivation of the immune system remain to 
be determined.
Commercial Relationships: K P Connie Tam, US Patent No. 
9,187,541 B2 - “Anti-Microbial Peptides and Methods of Use 
Thereof” (P); Karthikeyan Bose, None; David Man, None; 
Jonathan K. Chan, None
Support: NIH-NEI R01EY023000 and Cleveland Clinic Seed Fund 
(K. P. C. Tam); NIH-NEI P30 Core Grant (IP30EY025585-01A1) 
and Unrestricted Grant from The Research to Prevent Blindness, Inc. 
(Cole Eye Institute)
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Efficacy of a 10-amino-acid keratin-derived antimicrobial peptide 
(KAMP-10) against amikacin-resistant Pseudomonas aeruginosa 
keratitis in mice
Karthikeyan Bose1, K P Connie Tam1, 2. 1Department of Ophthalmic 
Research, Cleveland Clinic Cole Eye Institute and Lerner Research 
Institute, Cleveland, OH; 2Department of Ophthalmology, Cleveland 
Clinic Lerner College of Medicine of Case Western Reserve 
University, Cleveland, OH.
Purpose: Keratin-derived antimicrobial peptides (KAMPs) are 
naturally produced by human corneal epithelial cells. Synthetic 
analogs of KAMPs have potent antibacterial and cytoprotective 
activity. Recently we reported the novel non-αβ structure of KAMPs 
and that the central 10-amino-acid hydrophobic strip (KAMP-10) is 
critical for bacterial membrane permeation. Here, we investigated the 
efficacy of exogenously administered synthetic KAMP-10 against 
amikacin-resistant P. aeruginosa keratitis in a mouse model.

Methods: Corneas of anesthetized C57BL/6 mice were scratched and 
allowed to heal for 4 h before inoculation of 104 CFU (in 5 μl saline) 
amikacin-resistant P. aeruginosa clinical isolate. KAMP-10 (200 ng) 
was topically applied once at the time of inoculation as prophylactic 
treatment. In other experiments, KAMP-10 was subconjunctivally 
injected (19.2 μg in 8 μl saline, once daily,) and topically applied 
(5 μg in 5 μl saline, four times daily) for 3 days beginning at 24 h 
post infection as therapeutic treatment. Vehicle-treated mice served 
as controls. Cornea pathology was scored daily (0-16 points). At the 
time of sacrifice, enucleated eyes were homogenized in 1 ml PBS to 
quantify viable bacteria load. Non-parametric Mann-Whitney U test 
was used for statistical comparison between two groups.
Results: Control eyes without prophylactic treatment had median 
[upper, lower quartile] disease scores of 8.5 [10.75, 6.25] and 10.5 
[13, 9] at 24 h and 48 h post infection respectively, and bacterial 
load of 6.6x104 [8.1x104, 3.7x104] CFU/eye. In contrast, eyes treated 
with KAMP-10 prophylactically were uninfected (P < 0.0005 in each 
case). Eyes treated therapeutically also had significant reduction in 
disease scores (2 [3, 2] vs. 8 [8.75, 4.75] at 24 h post treatment) and 
bacterial load (0 [0, 0] vs. 1.6x104 [2.55x104, 1.05x104] CFU/eye) 
compared to untreated control (P < 0.001 in each case).
Conclusions: KAMP-10 treatment given prophylactically or 
therapeutically can effectively prevent or ameliorate  
P. aeruginosa-induced corneal infection in mice. The data suggest 
that KAMPs may serve as new treatment options or supplements to 
curb antibiotic-resistant corneal infection.
Commercial Relationships: Karthikeyan Bose, None; K P 
Connie Tam, US Patent No. 9,187,541 B2 - “Anti-Microbial 
Peptides and Methods of Use Thereof” (P)
Support: NIH-NEI R01EY023000 and Cleveland Clinic Seed Fund 
(K. P. C. Tam),NIH-NEI P30 Core Grant (IP30EY025585-01A1) 
and Unrestricted Grant from The Research to Prevent Blindness, Inc. 
(Cole Eye Institute).

Program Number: 5770 Poster Board Number: B0322
Presentation Time: 11:30 AM–1:15 PM
Pathway analysis provides insights into keratin 6A-mediated 
inflammatory network in human corneal epithelial cells
William M. Carrera1, Jonathan K. Chan2, K P Connie Tam2, 3. 1School 
of Medicine, Case Western Reserve University, Cleveland, OH; 
2Department of Ophthalmic Research, Cleveland Clinic Cole Eye 
Institute and Lerner Research Institute, Cleveland, OH; 3Department 
of Ophthalmology, Cleveland Clinic Lerner College of Medicine of 
Case Western Reserve University, Cleveland, OH.
Purpose: In recent years, keratin proteins have been shown to 
regulate various cellular and physiological processes. Little is known 
about their potential involvement in immune system regulation. 
Here, we performed a proteomic and bioinformatic analysis of 
protein binding partners of keratin 6A (K6A) to explore potential 
mechanisms of its regulation of the corneal immune response.
Methods: Multilayered telomerase immortalized human corneal 
epithelial cells were treated with culture media or purified 
flagellin, lipoteichoic acid, or lipopolysaccharide for 16 hours. 
Immunoprecipitation of K6A was then performed with cell lysates. 
Mass spectrometry identified proteins that co-precipitated with K6A, 
which were subsequently analyzed with the PANTHER classification 
system and with Ingenuity Pathway Analysis. A right-tailed Fisher 
Exact Test with a p-value cutoff of 0.05 was used for statistical 
analysis.
Results: Mass spectrometry of K6A immunoprecipitates identified 
506 proteins as potential binding partners of K6A, including 11 
defense/immunity proteins, 95 nucleic acid binding proteins, and 35 
receptor and signaling proteins. Antigen treatment led to increased 
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co-precipitation of an average of 211 proteins, and decreased 
co-precipitation of an average of 147 proteins. Co-precipitation 
increased by greater than 5-fold with 13 proteins, most of which 
were involved in cellular defense, survival, adhesion, metabolism, 
and protein translation. Co-precipitation decreased by greater than 
5-fold with 18 proteins, most of which were cytoskeletal proteins 
and histones, or were proteins involved in cellular metabolism, DNA 
repair, and protein repair, trafficking, or ubiquitination. The most 
significant canonical pathways were involved in EIF2 signaling, 
epithelial adherens junction signaling and remodeling, Germ cell-
Sertoli cell junction signaling, protein ubiquitination, EIF4 regulation 
and p70S6k regulation. Our analysis identified ELKS, HNRNPA1, 
COPS5, ESR1 and EGFR as potential mediators of K6A’s 
immunoregulatory effects in the human corneal epithelium.
Conclusions: Our functional network and pathway analysis identified 
several proteins and pathways of interest that provide mechanistic 
insights by which keratin 6A may regulate corneal inflammation. 
Further studies are needed to confirm the interactions between keratin 
and these regulatory pathways.
Commercial Relationships: William M. Carrera; 
Jonathan K. Chan, None; K P Connie Tam, US Patent No. 
9,187,541 B2 - “Anti-Microbial Peptides and Methods of Use 
Thereof” (P)
Support: NIH-NEI R01EY023000 and Cleveland Clinic Seed Fund 
(K. P. C. Tam); NIH-NEI P30 Core Grant (IP30EY025585-01A1) 
and Unrestricted Grant from The Research to Prevent Blindness, Inc. 
(Cole Eye Institute)
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MyD88 Contributes to the Intrinsic Innate Defense of the Ocular 
Surface
Rose Y. Reins, Justin Courson, Carolina Kunnen, Carolina Lema, 
Rachel L. Redfern. College of Optometry, Univ of Houston,  
Houston, TX.
Purpose: MyD88 is a key signalling molecule necessary for Toll-
like receptor (TLR) and interleukin-1 receptor (IL-1R) mediated 
immune defense. Previously, we demonstrated that TLR activation 
leads to enhanced cytokine, chemokine, and matrix metalloproteinase 
(MMP) expression in human corneal and conjunctival cells. Here, 
we examined the intrinsic role of TLR signalling in ocular surface 
tissues by determining baseline levels of inflammatory mediators, the 
response to mechanical stimuli, and corneal infection in  
MyD88-deficient mice (MyD88-/-).
Methods: Corneal and conjunctival tissues were collected from 8-12 
week old C57BL/6 wild-type (WT), MyD88-/-, and IL-1R-/- mice for 
MMP, cytokine, and chemokine RNA and protein quantitation by 
qRT-PCR and Luminex assay, respectively. Mouse corneal sensitivity 
was measured using a Cochet-Bonnet esthesiometer. For corneal 
infection, mice were inoculated with 106 colony forming units (cfu) 
GFP-labeled Pseudomonas aeruginosa (PA). Clinical scores and 
viable corneal bacterial cfu were determined 24h post-infection.
Results: Compared to WT animals, MyD88-/- mice had significantly 
lower MMP-9 levels in the cornea (23±5 vs. 36±2 pg/ml) and 
conjunctiva (531±92 vs.1345±87 pg/ml). Corneal IL-1α, TNFα 
(RNA and protein) and conjunctival IL-1α, IL-2, IL-6, and IL-9 
levels were significantly reduced in MyD88-/- mice. Additionally, 
CXCL1 and RANTES expression was lower in both MyD88-/- tissues 
compared to WT and IL-1R-/- (p<0.05) mice. Interestingly, MyD88-

/- mice had lower corneal sensitivities (1.01±0.31 gm/mm2) than 
both WT (0.59±0.16 gm/mm2) and IL-1R-/- (0.52±0.08 gm/mm2). 
Following 24h PA infection, MyD88-/- mice had better clinical scores 

(0.5±0.0) compared to IL-1R-/- (1.5±0.6) and WT (2.3±0.3) animals, 
but had significantly more corneal cfu compared to WT and IL-1R-/-.
Conclusions: MyD88 signaling is necessary for the intrinsic defense 
of the ocular surface through maintaining levels of cytokines and 
chemokines and, notably, regulating corneal sensitivity. This work 
furthers our understanding of the importance of TLR signalling in 
corneal defense, showing that a lack of MyD88 may compromise 
the baseline innate response to insult. A careful balance of TLR 
activation must be maintained to initiate an immune response to 
pathogens without generating sight threating inflammation.
Commercial Relationships: Rose Y. Reins, None; Justin Courson, 
None; Carolina Kunnen, None; Carolina Lema, None; 
Rachel L. Redfern, None
Support: NIH Grant R01 EY023628 (RLR)
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Impact of commensals on ocular immunity to infection
Mihaela Gadjeva1, 2. 1Medicine, Brigham and Women’s Hospital, 
Boston, MA; 2Microbiology and Immunology, Harvard Medical 
School, Boston, MA.
Purpose: The impact of ocular exposure to commensal organisms 
on immunity of the eye remains controversial. Over the past year we 
accumulated evidence that commensal species promote resistance to 
infection with P. aeruginosa.
Methods: Ocular swabs were collected from Swiss Webster and 
C57BL/6N male and female mice from different vendors and 
animal facilities. Commensal species were identified using standard 
microbiology culturing techniques and mass spectroscopy analysis. 
Mice were treated with topical antibiotics to ablate culturable 
bacterial presence in the conjunctiva, then rested, and subsequently 
colonized with different commensal strains including CNS xylosus, 
Streptococcus oralis. Commensal presence was monitored for three 
weeks to determine colonization capacity. The impact of colonizing 
commensal species on immunity to P. aeruginosa and mechanisms of 
protection were examined.
Results: We observed that commensal strains like Streptococus 
oralis and Corynebacterium mastitidis colonize conjuncival surfaces 
for extended periods of time. They were recoverable from the 
conjunctival swabs as late as 3 weeks after the initial exposure. 
The presence of commensals significantly promoted immunity to P. 
aeruginosa by facilitating neutrophil recruitment to CALT in an IL-
1-dependent mechanism. Neutrophil trafficking to the cornea during 
infection was dependent on L-plastin, an adaptor protein connecting 
actin filaments. Consistently, L-plastin knockout mice had elevated 
bacterial burdens in the cornea and significanlty increased pathology 
as keratitis progressed.
Conclusions: Our data suggest that tonic signals from local 
commensal flora continuously induce surveillance of the ocular 
mucosa limiting microbial presence at the ocular surfaces and 
strengthening protection during infection.
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Variety of conjunctival commensals grown from mice.
Commercial Relationships: Mihaela Gadjeva, None
Support: EY022054
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The effects of Escherichia coli Nissle and Salmonella typhimurium 
bacterial ghosts on human conjunctival epithelial cells
Ehsan Ghasemian1, Elisabeth Stein1, Aleksandra Inic-Kanada1, 
Nadine Schuerer1, Nora Bintner1, Jovana Rajic2,  
Talin Barisani-Asenbauer1. 1OCUVAC - Centre of Ocular 
Inflammation and Infection Laura Bassi Centre of Expertise Center 
of Pathophysiology, Infectiology & Immunology; Medical University 
of Vienna, Vienna, Austria; 2Institute for Biological Research 
“Siniša Stankovic”, Department of Molecular Biology, University of 
Belgrade, Belgrade, Serbia.
Purpose: Bacterial ghosts (BGs) are empty cell envelopes derived 
from Gram-negative bacteria. BGs possess all cell membrane 
structures, like live bacteria they are originated from, which gives a 
potential to use them as an adjuvant delivery system. In the present 
study, we investigated the potential of Escherichia coli Nissle (EcN) 
and Salmonella typhimurium (Sty) BGs in modulation of immune 
responses in human conjunctival epithelial cells (HCjE).
Methods: Confluent monolayers of HCjE cells were treated for 2 and 
24 hours with EcN and Sty BGs at a concentration of 1x108 particles/
ml, as well as with Interleukin- 1α as a general stimulator. 24 hours 
after cell stimulation the supernatants and cells were collected. 
Concentration of IL-6 and IL-8 were measured using ELISA. 
Quantification of the gene expression levels for TLR-4 and TLR-5 
was performed using qRT-PCR.
Results: HCjE cells responded to EcN BGs and Sty BGs with 
increased secretion of pro-inflammatory cytokines and expression 
of toll-like receptors (TLRs). Expression of TLR-4 and TLR-5 was 
significantly higher in EcN BGs stimulated cells compared to Sty 
BGs stimulated HCjE cells (P<0.05). EcN and Sty BGs induced 
enhanced secretion of IL-6 and IL-8 in HCjE cells.
Conclusions: Our results suggest that both used BGs may modulate 
the secretion of IL-6 and IL-8 mainly via the activation of TLR-4 and 
TLR-5 in HCjE cells.
Commercial Relationships: Ehsan Ghasemian, None; 
Elisabeth Stein, None; Aleksandra Inic-Kanada, None; 

Nadine Schuerer, None; Nora Bintner, None; Jovana Rajic, None; 
Talin Barisani-Asenbauer, None
Support: Austrian Research Promotion Agency (FFG project number 
822768).
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Phage Endolysins and Their Derived Antimicrobial Peptide: 
Alternative Antimicrobials to Combat Antibiotic Resistant 
Ocular Infections
Vipul Taxak1, Bruce G. Rottmann1, Pawan Kumar Singh1, 4, 
David Donovan2, Vincent A. Fischetti3, Ashok Kumar1, 4. 
1Ophthalmology, Wayne State University School of Medicine, 
Detroit, MI; 2ARS, USDA, Animal Biosciences and Biotechnology 
Lab, Beltsville, MD; 3Rockefeller University, Laboratory of Bacterial 
Pathogenesis and Immunology, New York, NY; 4Department of 
Anatomy/Cell Biology, Wayne State University, Wayne State 
University School of Medicine, Detroit, MI.
Purpose: Emerging antibiotic resistance among ocular pathogens 
jeopardizes the clinical management of eye infections. Thus, there 
is a need for new antimicrobials to combat drug resistant infections. 
Bacteriophage (phage) endolysins are peptidoglycan hydrolases that 
are released at the end of the phage lytic cycle to digest host bacterial 
cell wall and facilitate the release of mature phage progeny. The aim 
of this study is to determine the susceptibility of phage endolysins 
and their derived antimicrobial peptides towards ocular isolates of S. 
aureus and A. baumannii.
Methods: The antimicrobial activity of recombinant phage 
endolysins or their synthetic derived antimicrobial peptides was 
determined against human endophthalmitis isolates of S. aureus 
(n=20) and 12 ocular surface colonizing isolates of A. baumannii. 
Antimicrobial activity was assessed by MIC determination and 
turbidity reduction. Effect of phage endolysins on biofilm dispersal, 
was performed on bacterial biofilms made on glass coverslips by 
incubating with desired endolysin or peptide followed by staining 
with Live/Dead Baclight kit. Images of dead/live bacteria were 
captured by fluorescence microscopy. The bacterial killing in 
planktonic form was assessed by serial dilution and plate count 
following endolysin/peptide treatment.
Results: All S. aureus endophthalmitis isolates growing 
planktonically were significantly killed by recombinant endolysin 
Ply187. Moreover, the killing activity showed a time-dependent 
decrease in the turbidity. In the case of A. baumannii, derived 
antimicrobial peptide exerted strong anti-microbial activity against 
all 12 isolates whereas the lytic activity of phage endolysin varied 
among isolates. The bacterial biofilms formed by both S. aureus and 
A. baumannii were significantly dispersed by both phage endolysin 
and the derived antimicrobial peptide treatment compared to 
untreated controls.
Conclusions: Our data show that phage lysins or their synthetic 
derived antimicrobial peptides are quite effective against both 
Gram-positive and Gram-negative ocular pathogens, indicating that 
their antimicrobial properties can be harnessed to treat resistant eye 
infections.
Commercial Relationships: Vipul Taxak, None; 
Bruce G. Rottmann, None; Pawan Kumar Singh, None; 
David Donovan, None; Vincent A. Fischetti, None; Ashok Kumar, 
None
Support: RPB Unrestricted Grant to Kresge eye Institute.
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The miR-183/96/182 Cluster Regulates Cytokine Production By 
Macrophages (MΦ) In Response To Lipopolysacchride (LPS)
Shunbin Xu, Chithra Muraleedharan. Ophthalmology/Anatomy & 
Cell Biology, Wanye State University, Detroit, MI.
Purpose: Previously, we showed that the miR-183/96/182 
cluster is expressed in innate immune cells, including MΦ and 
polymorphonuclear neutrophils (PMN). Inactivation of this cluster 
in mice led to decreased pro-inflammatory chemotactic cytokines 
(e.g., MCP1, MIP2 and IL-1β) in the cornea after Peudomonas 
aeruginosa (PA) infection and an overall decreased severity of PA 
keratitis. PMN from knockout (ko) mice and MΦ with knockdown of 
the cluster had enhanced phagocytic and killing abilities. These data 
suggest that this cluster modulates corneal response to PA infection 
through its regulation on innate immune cells. We hypothesize that 
miR-183/96/182 has significant roles in cytokine production of 
MΦ in response to PA infection. This research is to start to test this 
hypothesis.
Methods: MΦ cell line, Raw264.7 cells (4 X105 cells/well. ATCC) 
were treated with PA (strain 19660, 1X107 CFU/well, MOI 25) for 
3, 6 and 16 hours (hrs), or with LPS (Sigma), a major component 
of PA, at 0.5, 100 and 1000 ng/ml for 6 and 16 hrs. Total RNA was 
harvested for qRT-PCR, and supernatant of the media for ELISA 
assays. To understand its role in chemokine production in MΦ, we 
knocked down the function of the cluster by transfection of anti-
miR-183 and anti-miR-182 (anti-miR-183/-182. 10 nM each) in 
Raw cells, since miR-96 is barely expressed and has little functional 
significance in MΦ. 48 hrs after transfection, cells were treated with 
LPS (100 ng/ml) for 6 hrs followed by harvesting total RNA for qRT-
PCR and supernatant of the media for ELISA assays.
Results: 1) PA or LPS treatment significantly induced production of 
MCP1, MIP2 and IL-1β in a time- and dosage-dependent manner. 
Significant and non-saturated responses were observed at 6 hrs; 100 
ng/ml of LPS induced a near maximal response.
2) In anti-miR-183/182 transfected cells, miR-183 and miR-182 were 
down-regulated, while the expression of miR-96 was unaffected. 
ELISA assays showed that knockdown of miR-183/-182 resulted 
in a significant decrease of LPS-induced MCP1, MIP2 and IL-1β 
production.
Conclusions: Our data suggest that miR-183/96/182 cluster directly 
regulates chemokine production by MΦ in response to LPS, which 
contributes to its modulation of the overall corneal response to PA 
infection. Further studies will uncover the underlying molecular 
mechanism and the potential of miR-183/96/182 as a therapeutic 
target for treatment of PA infection.
Commercial Relationships: Shunbin Xu; 
Chithra Muraleedharan, None
Support: This work is supported by an unrestricted grant from 
the Research to Prevent Blindness (RPB) to the Department of 
Ophthalmology/Kresge Eye Institute, School of Medicine, Wayne 
State University.
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Trachoma strain Ba elicits an eicosanoid profile in primary 
conjunctival cells consistent with the phenotypic disease of 
trachomatous inflammation-intense (TI)
Kaleb M. Asfaha1, 2, Amber Jolly2, Madeline Nemcheck1, 
Deborah Dean2, Karsten Gronert1. 1Vision Science Group, School 
of Optometry; Infectious Diseases and Immunity Group, University 
of California Berkeley, Berkeley, CA; 2Children’s Hospital Oakland 
Research Institute, Oakland, CA.

Purpose: Trachoma is a chronic ocular disease caused most 
frequently by Chlamydia trachomatis (Ct) strains A, B, Ba and C. 
Disease is characterized by inflammation of the conjunctiva and 
subsequent scarring, leading to trichiasis and blindness. The initial 
site of conjunctival infection is the mucosal epithelium, composed 
of a mixed epithelial population of goblet and stratified squamous 
epithelial cells. Eicosanoids are potent lipid-derived mediators of 
inflammation. Remarkably, there are no publications evaluating the 
role of eicosanoids in Ct infection and disease pathogenesis.
Methods: We examined eicosanoid secretion in primary (CjE) and 
telomerase immortalized (HCjE) human conjunctival epithelial 
and HeLa229 cells in response to infection with trachoma strain 
Ba compared to uninfected cells. Cell supernatants were collected 
at 1, 2, 24, and 48 hpi, and 44 eicosanoids were measured by 
liquid chromatography tandem mass spectrometry. The relative 
mRNA expression of EP1-4 receptors, cyclooxygenase (COX-1/2), 
and lipoxygenase (5/15-LOX) pathway enzymes was measured 
using RT-qPCR in lysed EMS cells. Rate of Ct infection and cell 
characterization was done using immunofluorescence.
Results: Ba infected CjE and HCjE cells increased secretion of 
eicosanoid precursor arachidonic acid in an MOI and time dependent 
manner (AA; p < 0.05). HCjE cells produced potent lipid mediators 
including prostaglandin-E2 (P3GE2; p < 0.0005) and  
prostaglandin-F2α (PGF2α; p < 0.005), while CjE cells secreted 
higher levels of 5-HETE (p< 0.005) but dampened pro-resolution 
lipoxin-A4 (LXA4; p < 0.0005). No significant changes in 
prostaglandin or lipoxin secretion were observed in HeLa229 cells. In 
EMS cells, mRNA expression for COX-2 enzyme and EP3 receptor 
increased while 15-LOX dioxygenase decreased when infected with 
Ba strain.
Conclusions: Our data show that infection of physiologically 
relevant CjE cells with trachoma strain Ba induces a pro-
inflammatory, anti-resolution mediator profile that is consistent with 
what occurs in vivo during phenotypic trachomatous inflammation-
intense (TI) disease.
Commercial Relationships: Kaleb M. Asfaha; Amber Jolly, 
None; Madeline Nemcheck, None; Deborah Dean, None; 
Karsten Gronert, None
Support: NEI grant EY026082 and P30EY003176, CDC grant 
M60205
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Tetanus vaccination related to the decline of trachoma in the 
Western World? Anti-tetanus antibodies confer partial protection 
against ocular chlamydial infection
Aleksandra Inic-Kanada1, Ivana Lukic2, Marijana Stojanovic2, 
Elisabeth Stein1, Emilija Marinkovic2, Ana Filipovic2, 
Radmila Djokic2, Dejana Kosanovic2, Nadine Schuerer1, 
Ehsan Ghasemian1, Talin Barisani-Asenbauer1. 1OCUVAC – Center 
of Ocular Inflammation and Infection; Laura Bassi Centers of 
Expertise, Center for Pathophysiology, Infectiology and Immunology; 
Medical University of Vienna, Vienna, Austria; 2Institute of Virology, 
Vaccines and Sera – TORLAK, Belgrade, Serbia.
Purpose: Trachoma was once endemic in Europe and the United 
States and disappeared even before the antibiotic era. Interestingly, 
the decline of trachoma incidence parallels the introduction of 
mandatory vaccination against tetanus. The aim of this study was to 
evaluate whether antibodies generated by immunization with tetanus 
toxoid (TTd) are cross-reactive with chlamydial protein antigens and 
to investigate if they confer any protection against ocular chlamydial 
infection in guinea pigs.
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Methods: Two well-characterized murine anti-tetanus monoclonal 
antibodies, MAb26 and MAb51, were used. MAb26 binds tetanus 
toxin (TTx) with low affinity and is not able to confer protection 
against TTx, while MAb51 possesses high affinity for TTx and 
protects mice from TTx intoxication. MAb26 and MAb51 were 
assessed for binding to Chlamydia caviae in direct and inhibitory 
ELISAs. Western blot was done for recognition of C. caviae protein 
antigens. MAbs capability to prevent chlamydial infection was 
assessed: i) in vitro using a neutralization assay based on human 
conjunctival epithelial (HCjE) cells infected with 1x105 IFU of C. 
trachomatis serovar B (CtB) and ii) in vivo using a guinea pig model 
of C. caviae ocular infection (1x104 IFU/eye).
Results: Direct ELISA revealed significantly higher binding of 
MAb26 to C. caviae compared to MAb51. The binding of MAb26 
to TTd was more profoundly inhibited with preincubation with 
C. caviae than the binding of MAb51. Western blot analyses 
confirmed the reactivity of MAb26 and MAb51 with chlamydial 
proteins, especially those having molecular weights below 50 kDa. 
MAb26 was more efficient than MAb51 in prevention of HCjE cells 
infection. MAb26 conferred ~40% inhibition while in the presence of 
MAb51 the inhibition was less than 5%. Finally, MAb26 significantly 
diminished intensity of ocular pathology in guinea pigs infected with 
C. caviae in comparison with either MAb51-treated guinea pigs or 
sham-control.
Conclusions: TTd immunization promotes secretion of TTd-specific 
antibodies, which are not capable to confer protection against TTx 
intoxication but, due to cross-reactivity, improve immunity to 
heterologous antigens.
Commercial Relationships: Aleksandra Inic-Kanada, 
None; Ivana Lukic, None; Marijana Stojanovic, None; 
Elisabeth Stein, None; Emilija Marinkovic, None; Ana Filipovic, 
None; Radmila Djokic, None; Dejana Kosanovic, None; 
Nadine Schuerer, None; Ehsan Ghasemian, None; Talin Barisani-
Asenbauer, None
Support: Austrian Research Promotion Agency (FFG project number 
822768) and the Ministry of Education, Science, and Technological 
Development of the Republic of Serbia (grant number 172049).
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Chlamydia trachomatis infection induces epithelial-mesenchymal 
transition in conjunctival epithelial cells
Talin Barisani-Asenbauer1, Aleksandra Inic-Kanada1, jovana rajic2, 
Nevana Grdovic2, Elisabeth Stein1, Ehsan Ghasemian1, 
Nadine Schuerer1, Melita Vidakovic2. 1Center for Pathophysiology, 
Infectiology & Immunology, Laura Bassi Centre of Expertise 
Ocuvac, Vienna, Austria; 2University of Belgrade, Institute for 
Biological Research, Belgrade, Serbia.
Purpose: Epithelial-mesenchymal transition (EMT) of conjunctival 
epithelium may contribute to trachoma-associated conjunctival 
fibrosis. Epigenetic mechanisms have an important role in different 
disease etiologies, however, it is unknown whether they play a 
role during Chlamydia trachomatis (Ct) ocular infection. The aim 
of this study was to test the ability of Ct to induce EMT in human 
conjunctival epithelial (HCjE) cells in vitro and investigate whether 
alterations in gene expression after Ct infection are correlated with 
DNA methylation of EMT related marker genes.
Methods: mRNA and protein expression levels of EMT markers, 
including TGFβ1 and TGFβ2, E-cadherin (CDH1), fibronectin 
(FN1) and α-smooth muscle actin (ACTA2) were assayed by qPCR 
and Western blot analysis in HCjE cells infected with Ct serovar B. 
Promoters and gene-bodies of CDH1, FN1 and ACTA2 were analyzed 
for the presence of CpG islands using CpG Island Searcher software 

and thereafter changes in DNA methylation patterns of selected 
regions were examined with MSP, HRM and bisulfite sequencing.
Results: Infection of HCjE cells with Ct resulted in a statistically 
significant increase in TGFβ1 and TGFβ2 mRNA and significant 
reduction of mRNA expression of E-cadherin gene (CDH1), wherein 
CDH1 mRNA expression was 2.7-fold higher in a control than in Ct 
infected HCjE cells. Decrease in mRNA expression was accompanied 
with diminishment in protein level of E-cadherin after Ct infection. 
HRM data showed convincing difference between control and 
Ct infected level of DNA methylation with increase from 12.8% 
to 21.8% suggesting that CDH1 promoter region is subjected to 
alterations in DNA methylation in HCjE cells because of Ct infection.
Conclusions: Our data for the first time indicate a direct role of Ct 
infection in epigenetic regulation of human conjunctival epithelium. 
Studying the pathways of EMT in HCjE cells may help to develop 
new therapeutic strategies to treat conjunctival fibrosis.
Commercial Relationships: Talin Barisani-Asenbauer; 
Aleksandra Inic-Kanada, None; jovana rajic, None; 
Nevana Grdovic, None; Elisabeth Stein, None; Ehsan Ghasemian, 
None; Nadine Schuerer, None; Melita Vidakovic, None
Support: Austrian Resaerch Promotion Agency grant (FFG 822768)
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Low concentrations of levofloxacin can decrease UV-induced 
cellular damage
takashi nishida1, 2, Yoshiki Kuse2, Kiyofumi Mochizuki1, 
Tetsuya Yamamoto1, Masamitsu Shimazawa2, Hideaki Hara2. 
1Department of Ophthalmology, Gifu University Graduate School 
of Medicine, Gifu, Japan; 2Molecular Pharmacology, Department 
of Biofunctional Evaluation, Gifu Pharmaceutical University, Gifu, 
Japan.
Purpose: Fluoroquinolones are widely used to treat patients with 
various kinds of infections. They, however, have adverse effects 
such as uveitis and retinal detachment. The purpose of this study 
was to determine whether therapeutic levels of fluoroquinolones can 
decrease the ultraviolet (UV) light damage of cultured ocular cells.
Methods: Levofloxacin was selected as the fluoroquinolone to test 
the effects of UV light-induced cell damage. Levofloxacin was added 
to cultures of primary human retinal pigment epithelial (hRPE) cells, 
primary retinal cells, and human adult retinal pigment epithelial cell 
line (ARPE-19). The viability of the hRPE cells was assessed by 
the Cell Counting Kit-8. The cellular damage induced by UV light 
exposure was analyzed by immunostaining of S-opsin and cleaved 
caspase-3 in primary retinal cells. The number of S-opsin-positive 
and cleaved caspase-3-positive cells were counted. The level of AKT 
and CREB were determined by Western blot analysis of ARPE-19 
cells.
Results: UV exposure affected the cell viability, cell death, protein 
expression (phosphorylated Akt and CREB) in cultured ocular cells. 
HRPE cells exposed to low doses of levofloxacin increased the cell 
viability that was reduced by UV exposure. Primary retinal cells were 
protected against UV light-induced cone photoreceptor cell death by 
exposure to levofloxacin. UV exposure altered the phosphorylated 
level of Akt and CREB, and levofloxacin did not increase the level 
of expression (P = 0.753 and P = 0.615, respectively, Two-way 
ANOVA).
Conclusions: These results demonstrated that the UV-induced 
damage of cultured cells can be decreased by low concentrations of 
levofloxacin. The mechanism for this may be through the depression 
of oxidative stress.
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Epigenetic Regulation of Ocular Immune Responses Using 
Bromodomain Inhibitors
Victor L. Perez1, Robert Levy2, Sabrina Copsel2, Casey Casey 
Lightbourn2, Stephanie Duffort1, Ariel Gore1, John Manov2, 
Henry Barreras2, Claes Wahlested3. 1Ophthalmology, Bascom Palmer 
Eye Institute, Miami, FL; 2Microbiology & Immunology, University 
of Miami Miller School of Medicine, Miami, FL; 3University of 
Miami, Center for Therapeutic Innovation, Miami, FL.
Purpose: To test the hypothesis that epigenetic regulators alter 
the phenotype and / or function of inflammatory cells in the ocular 
surface and this is critical in the regulation of ocular inflammatory 
responses. We have targeted bromodomain and extra-terminal 
proteins (BET) involved in transcriptional regulation of genes 
involved in human diseases including inflammation, cardiovascular 
diseases, and cancer, to regulate locally ocular immune responses.
Methods: Macrophage (RAW) line, human ocular cell lines and 
primary cells were utilized to assess cytokine regulation upon 
exposure BET inhibitors (BETi) I-BET762 and JQ1. Moreover, 
we also test a novel EP313 BETi that was constructed to be 
more rapidly degraded in the microsomal fraction of the liver 
and efficiently penetrate the blood brain barrier. Cell surface and 
intracellular staining was performed using commercial mAbs 
and analyzed by flow cytometry. To test in vivo the role of BETi 
in ocular inflammation, we developed a formulation to deliver 
these compounds topically and used a lipopolysaccharide induced 
keratitis model to assess their ability to regulate ocular inflammatory 
responses.
Results: BETi treatment significantly downregulated TNFα RNA 
and protein in LPS stimulated RAW cells, primary CD11b+ spleen 
cells and conjunctival primary cell lines. BETi used to inhibit 
ocular inflammation administering compounds systemically by 
intraperitoneal injection prior to keratitis. Infiltrates from multiple 
corneas analyzed for the intracellular production of TNFα in 
CD11b+ ocular infiltrating cells demonstrated that BETi reduced the 
production of a pro-inflammatory cytokine in vivo, specifically in the 
ocular compartment. Moreover, local administration of BETi reduced 
development of corneal inflammation as illustrated by clinically 
increased clarity and resolution of keratitis.
Conclusions: The present studies support the novel hypothesis that 
BETi can regulate local inflammation in the ocular compartment. 
As far as we are aware, these are the first experiments illustrating 
that systemic and local application of several BETi compounds 
could diminish ocular inflammation. We propose that the use of 
BETi provides important advantages in regulating inflammation 
in the ocular compartment because of the ability to regulate gene 
transcription and cytokine / chemokine production by both infiltrating 
and local parenchymal cell populations.
Commercial Relationships: Victor L. Perez; Robert Levy, 
University of Miami (P); Sabrina Copsel, None; Casey Casey 
Lightbourn, None; Stephanie Duffort, None; Ariel Gore, None; 
John Manov, None; Henry Barreras, None; Claes Wahlested, 
Epigenetix (P), NeoMed (P)
Support: Unrestricted RPB Grant, R01EY024484-01(VLP/RBL), 
NIH P30EY1481 and Walter G. Ross Chair
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Conjunctivitis and anterior uveitis induced by topical application 
of Nod1 ligand in rabbits
Marlyn P. Langford, Thomas B. Redens, Chanping Liang, 
Marcy Landry, A. S. Kavanaugh, William A. Byrd. Ophthalmology, 
Louisiana State Univ Hlth Sci Ctr, Shreveport, LA.
Purpose: NOD1 (nucleotide-oligomerization domain; an intracellular 
pattern-recognition molecule) senses peptidoglycan (PGN) 
fragments containing meso-diaminopimelic acid (DAP) present in 
Gram-negative bacilli and particular Gram-positive bacteria. We 
investigated the pro-inflammatory effect of topical application of the 
bacterial cell wall NOD1 ligand in rabbits.
Methods: C12-iE-DAP (50 μg/100 μl, acylated derivative of iE-
DAP; γ-D-Glu-mDAP) or the NOD1 control γ-D-Glu-Lys (50 μg/100 
μl, iE-Lys, a dipeptide present in the PGN of Gram-positive bacteria, 
but is not recognized by NOD1) was applied to the surface of one eye 
of New Zealand white rabbits (1.5-2 kg). The inflammatory changes 
were assessed by ocular examinations, tear production, 72 h aqueous 
humor (AH), serial tear and serum protein levels, electrophoretic 
protein profiles and/or γ-glutamyl transpeptidase (γ-GT, marker of 
PMN inflammation) activity.
Results: Bilateral anterior ocular inflammation characterized by 
conjunctivitis and anterior uveitis/iritis with aqueous flare was 
detected by 4 h post injection of C12-iE-DAP, but not in rabbits 
receiving topical iE-Lys. Concomitantly, bilateral tear production, 
tear proteins and γ-GT levels increased 2 to 10-fold through 12-16 
h in C12-iE-DAP rabbits, more so in the ipsilateral eye. AH protein 
levels were higher in the ipsilateral eyes that received the NOD1 
ligand than the contralateral eyes and the AH protein levels were 
lower in the AH of bilateral iE-Lys treated eyes. The anterior uveitis 
persisted through 72 h.
Conclusions: While topical application of bacterial PGN and 
lipopolysaccharide have not been reported to induced ocular 
inflammation, topical application of the NOD1 ligand (C12-iE-DAP) 
induced ocular inflammation in rabbits that was very similar to that 
induced by topical muramyl dipeptide (NOD2 ligand). Thus, NOD1 
ligands generated during bacterial colonization of the ocular surface 
may also induce conjunctival and uveal inflammation.
Commercial Relationships: Marlyn P. Langford, None; 
Thomas B. Redens, None; Chanping Liang, None; Marcy Landry, 
None; A. S. Kavanaugh, None; William A. Byrd, None
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Number of bacteria and time of co-incubation with bacteria 
required for the development of Acanthamoeba keratitis
Hayate Nakagawa. ophthalmology, Tokyo medical university, Tokyo, 
Japan.
Purpose: Recently, much interest has been focused on bacteria 
extracted from Acanthamoeba strains isolated from patients with 
Acanthamoeba keratitis. We hypothesized that bacteria may be a 
factor contributing to the development of Acanthamoeba keratitis 
and that the virulence of Acanthamoeba may depend on the time 
of coexistence with bacteria. We investigated interactions between 
Acanthamoeba and Pseudomonas aeruginosa for the development of 
keratitis in rabbit corneas.
Methods: Acanthamoeba castellanii (ATCC50492) and 
Pseudomonas aeruginosa (PAO-1) were used. Two densities of P. 
aeruginosa (high; 1×108/ml, low; 3×105/ml) and two durations of 
co-incubation (long; 6 h, short 2 h) of Acanthamoeba with 1×108/ml 
of P. aeruginosa were tested. Acanthamoeba alone or Acanthamoeba 
co-incubated with P. aeruginosa was inoculated into rabbit corneas. 
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After inoculation of the microorganisms, levofloxacin eye drops 
were administered. Clinical score of the cornea was evaluated after 
inoculation.
Results: Inoculation of Acanthamoeba alone did not produce 
keratitis during a 5-day observation period. Rabbit corneas inoculated 
with Acanthamoeba co-incubated with low-density P. aeruginosa 
followed by topical levofloxacin treatment were clear with few 
infiltrates and the corneas remained clear. Corneas inoculated 
with Acanthamoeba co-incubated with high-density P. aeruginosa 
followed by levofloxacin treatment developed severe keratitis, and 
clinical scores were significantly higher compared to high-density P. 
aeruginosa alone followed by levofloxacin treatment (scores 7, 9.6, 
8.5versus 3, 3.5, 3.25 on days 1- 3, all p<0.01). Using high-density P. 
aeruginosa, long (6 h) co-incubation time of Acanthamoeba with P. 
aeruginosa resulted in more severe keratitis compared to short (2 h) 
co-incubation time (scores, 9.7, 12.7, 12.1, 9.8, 8.7 versus 7, 9.6, 8.5, 
6.9, 5.6 on days 1-5, all P<0.01).
Conclusions: These results suggest that the presence of bacteria 
is essential and a critical number of bacteria is required for the 
development of Acanthamoeba keratitis. The time of coexistence 
with bacteria may be an important determinant of the severity of 
Acanthamoeba keratitis.
Commercial Relationships: Hayate Nakagawa
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Mast cell activation protects cornea by promoting neutrophil 
infiltration via stimulating ICAM-1 and limbal vascular dilation 
and permeability in fungal keratitis
Liya Wang1, 2, Yanting Xie1, 2, Hongmin Zhang1, 2, Susu Liu1, 2, 
Xinyan Dou1, 2, Siyu He1, 2, Zhijie Li1, 2. 1Henan Eye Institute, Henan 
Eye Hospital, Zhengzhou, China; 2Henan Provincial People’s hospital 
and People’s Hospital of Zhengzhou University, Zhengzhou, China.
Purpose: The role of mast cells (MCs) in fungal infection is largely 
unknown. This study was to explore a protective role and mechanism 
of MCs in fungal keratitis.
Methods: Experimental fungal keratitis (FK) was developed in 
C57BL/6J mice infected with Fusarium solani after corneal wound. 
Mice untreated (UT) or receiving corneal wound without fungal 
infection (Mock) were used as controls. The clinical manifestation, 
corneal infection score and perforation rate were evaluated by a slit 
lamp microscope. Cromolyn sodium was used to block mast cell 
activation. Corneal whole mount immunofluorescence was performed 
to observe vascular diameter, MC activation and neutrophil 
chemotaxis. Evans blue was used to detect vascular permeability. 
Intercellular adhesion factor -1 (ICAM-1) was measured by ELISA. 
GMS or HE staining was used to evaluate tissue damage and 
infiltration of fungal hyphae and inflammatory cells by a corneal 
confocal microscopy.
Results: Large number of MCs was found to locate at corneal 
limbus and conjunctiva around blood vessels and nerves in normal 
and treated mice. MC activation with degranulation was largely 
observed in FK mice after corneal infection for 6-72 hours, and the 
percentages of degranulated/total cells was significant higher in FK 
than Mock and UT mice. Dialated limbal vasculature with increased 
permeability, as well as largely infiltrated neutrophils with stimulated 
ICAM-1 protein levels were observed in corneas of FK mice, when 
compared with Mock and UT mice. Interestingly, pretreatment with 
cromolyn sodium (Block) significantly blocked MC degranulation, 
dramatically suppressed vascular dilation and permeability, and 
markedly reduced neutrophil infiltration with lower ICAM-1 levels in 
the infected cornea of FK mice at 6-24 hours. Furthermore, the Block 
mice manifested prolonged disease course, increased pathological 

damage, and vigorous fungi growth, with much higher corneal 
perforation rate (83.33%, P<0.05) than FK mice (33.33%) at 72h.
Conclusions: This study reveals a novel phenomenon that mast cells 
play a vital role in protecting cornea against fungal infection through 
degranulation that promotes neutrophil infiltration via stimulating 
ICAM-1 production and limbal vascular dilation and permeability.
Commercial Relationships: Liya Wang, None; Yanting Xie, None; 
Hongmin Zhang, None; Susu Liu, None; Xinyan Dou, None; 
Siyu He, None; Zhijie Li, None
Support: National Natural Science Foundation of China  
(No. 81270991)
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The role of LOX-1 on innate immunity against Aspergillus 
keratitis in mice
Qian Wang2, 1. 1University of Pittsburgh School of Medicine, 
Pittsburgh, PA; 2Affiliated Hospital of Qingdao University, Qingdao, 
China.
Purpose: To explore the effects of lectin-like ox-LDL receptor 
(LOX-1) on innate immunity against Aspergillus fumigatus  
(A. fumigatus ) in mice cornea.
Methods: The mRNA levels of LOX-1 were tested in normal and 
A. fumigatus infected corneas of C57BL/6 and BALB/c mice. 
The expression of LOX-1, pro-inflammatory cytokines TNF- α, 
CXCL1 and IL-6, anti-inflammatory cytokines IL-10, and matrix 
metalloproteinase 9 (MMP9) were tested with treatment of LOX-1 
neutralizing antibody or control IgG in A. fumigatus infected corneas 
of C57BL/6. Macrophages and neutrophils were extracted from 
susceptible C57BL/6 mice, and pretreated with LOX-1 neutralizing 
antibody or IgG, then stimulated with A. fumigatus. The mRNA 
levels of LOX-1, TNF-α, CXCL1, IL-6, IL-10 and MMP9 were 
evaluated by PCR.
Results: The expression of LOX-1 was significantly increased in 
C57BL/6 mice corneas after A. fumigatus infection compared with 
BABL/c mice. After treatment with LOX-1 neutralizing antibody, 
the expression of LOX-1, TNF-α, CXCL1, IL-6, MMP9 and IL-10 
in C57BL/6 corneas were significantly decreased compared with 
treatment with control IgG; the expression of LOX-1, CXCL1, IL-6 
and IL-10 were significantly decreased in macrophages, while  
TNF- α and MMP9 expressions were no difference; LOX-1,  
TNF-α, CXCL1, IL-6, MMP9 and IL-10 expressions were 
significantly decreased in neutrophils.
Conclusions: These data provided evidence that the expression of 
LOX-1 can affect the expression of pro-inflammatory and anti-
inflammatory cytokines in fungal infected corneas, macrophages 
and neutrophils of C57BL/6. LOX-1 inhibition rebalanced the 
inflammatory response of fungal keratitis in mice.
Commercial Relationships: Qian Wang
Support: National Natural Science Foundation of China  
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LOX-1 regulates neutrophil apoptosis in A. fumigatus keratitis
Guiqiu Zhao, Jing Lin, Cui Li, Kun He. Ophthalmology, The 
Affiliated Hospital of Qingdao University, Qingdao, China.
Purpose: To determine whether lectin-like ox-LDL receptor (LOX-1) 
regulates neutrophil apoptosis in A. fumigatus keratitis.
Methods: The mRNA levels of Fas, Fas ligand (FasL), caspase-
3(CASP3), caspase-8(CASP8), caspase-9(CASP9), and BCL2 
was tested in normal and infected cornea of C57BL/6 mice fungal 
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keratitis corneas. Treated with LOX-1 neutralizing antibody or  
LOX-1 inhibitor PolyI, Real-Time RT-PCR, TUNEL staining were 
used to test corneas infected with A. fumigatus. Immunofluorescence 
assays were used to test neutrophils infiltration of C57BL/6 mice 
corneas. Neutrophils were extracted from C57BL/6 mice, and 
pretreated with LOX-1 neutralizing antibody or IgG; LOX-1 inhibitor 
PolyI or PBS, then stimulated with A. fumigatus. The mRNA levels 
of Fas, FasL, CASP3, CASP8, CASP9, and BCL2 were evaluated by 
Real-Time RT-PCR. Neutrophil apoptosis were also assessed by flow 
cytometry.
Results: Fas, FasL, CASP3, CASP8, CASP9, and BCL2 mRNA were 
higher in C57BL/6 mice infected corneas than normal corneas, on the 
contrary, BCL2 mRNA lower. After treatment with  
LOX-1 neutralizing antibody or LOX-1 inhibitor PloyI, the 
expression of Fas, FasL, CASP3, CASP8, CASP9, and BCL2 mRNA 
and TUNEL-positive cells in C57BL/6 corneas were significantly 
decreased compared with treatment with control IgG or control 
PBS. Neutrophils infiltration was significantly decreased after 
treatment with LOX-1 neutralizing antibody or LOX-1 inhibitor 
PloyI compared with IgG or PBS control. Fas, FasL, CASP3, 
CASP8, CASP9, and BCL2 mRNA were significantly decreased 
after treatment with LOX-1 neutralizing antibody or LOX-1 inhibitor 
PloyI compared with IgG or PBS control in neutrophils, correlated 
with significantly less neutrophils apoptosis.
Conclusions: These data provided evidence that LOX-1 inhibition 
can reduce the expression of pro-apoptosis gene, Fas, FasL and anti-
apoptosis gene, neutrophils infiltration and cornea cells apoptosis in 
fungal infected corneas of C57BL/6 in vivo. Meanwhile,  
LOX-1 inhibition can also reduce the expression of Fas, FasL, 
CASP3, CASP8, CASP9, and BCL2 mRNA and the apoptotic 
rates of neutrophils in vitro. Precis LOX-1 inhibition can reduce 
neutrophils apoptosis in C57BL/6 mouse cornea after A. fumigatus 
infection
Commercial Relationships: Guiqiu Zhao, None; Jing Lin, None; 
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Temporal expression of genes involved in biofilm formation and 
virulence in antibiotic resistant Candida albicans isolated from 
patients with keratitis and cellulitis
Shivaji Sisinthy, Ranjith Konduri, Savitri Sharma. Jhaveri 
Microbiology Centre, L.V.Prasad Eye Institute, Hyderabad, India.
Purpose: To ascertain whether antibiotic resistance and biofilm 
forming potential in Candida albicans isolated from patients with 
keratitis and cellulitis are positively correlated at the level of gene 
expression
Methods: Susceptibility of the seven C. albicans isolates, from 
six keratitis and one orbital cellulitis patients to six antibiotics 
was determined by E test. Biofilm was assessed and confirmed by 
scanning electron microscopy (SEM) and confocal microscopy 
(CM). Gene expression of 30 different genes coding for biofilm 
formation (adhesion and transcription factors) and virulence (aspartyl 
proteinase and phospholipases) was first compared between C. 
albicans L-391/2015 which has the potential to form biofilm and C. 
albicans L-726/2011 cells which lacked the ability to form biofilm 
by Real-time PCR. Subsequently 20 genes that were up regulated 
in expression in the biofilm forming C. albicans were monitored to 
evaluate the temporal expression of the genes. Genes which showed 
> two fold expression compared to the 4 hr time point with p value 
<0.05 were considered as significantly expressed.

Results: Four out of seven C. albicans were susceptible to 
Amphotericin B, Itraconazole, Voriconazole, Caspofungin, 
Fluconazole and Natamycin and three were resistant to one or 
more of the antibiotics. One resistant (itraconazole, voriconazole, 
fluconazole) isolate L-391/15 (from keratitis) was positive for biofilm 
formation. SEM indicated progressive deposition of biofilm from 
a single adherent layer of cells at 24 h to multiple layers by 72 h. 
CM confirmed that the thickness of biofilm increased from 5.2 μm 
at 24 h to 15 μm at 72 h. Further Real-time PCR indicated that 20 
genes involved in virulence and biofilm were up-regulated in the 
biofilm positive isolate. We also observed time-dependent increase in 
expression of virulence genes such as drug transporters (mnt4, mdr1), 
proteinases (sap1, sap3, sap5, sap7, sap10), phospholipase genes 
(plb1, plb2, plc, pld), ATPases (pmr) and genes involved in biofilm 
such as the transcriptional factors (tup1, zap, efg) and adhesion genes 
(och, asl, hwp).
Conclusions: This is the first study on gene expression analysis of 
an ocular C. albicans with a potential to form biofilm. The genes 
up regulated during biofilm could serve as potential targets for 
developing therapeutic strategies.
Commercial Relationships: Shivaji Sisinthy, None; 
Ranjith Konduri, None; Savitri Sharma, None
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Retinal Innate Response to Candida albicans in Exogenous 
Fungal Endophthalmitis
Bruce G. Rottmann1, Pawan Kumar Singh1, 2, Ashok Kumar1, 2. 
1Department of Anatomy and Cell Biology, Wayne State University 
School of Medicine, Detroit, MI; 2Department of Ophthalmology, 
Wayne State University School of Medicine, Detroit, MI.
Purpose: Among the fungal pathogens, Candida (C.) albicans is a 
major cause of fungal endophthalmitis. The purpose of this study is to 
develop a mouse model of C. albicans endophthalmitis and determine 
the innate immune response in this disease.
Methods: Exogenous C. albicans endophthalmitis was 
experimentally induced in eyes of C57BL/6 and BALB/c mice by 
intravitreal injection of a standard laboratory strain of C. albicans 
(ATCC SC5317). Disease progression was monitored by daily 
slit-lamp exam and assigning clinical scores. Following euthanasia, 
fungal burden was estimated via a serial dilution method. The level 
of pro-inflammatory cytokines and chemokines was determined by 
qRT-PCR and ELISA. Neutrophil infiltration was determined by flow 
cytometry and immunostaining. The extent of retinal tissue damage 
was assessed by H&E and TUNEL staining. Retinal function was 
measured by electroretinography (ERG).
Results: Our dose-response study revealed that 6,500 CFU of 
C. albicans induced reproducible endophthalmitis in both mouse 
strains. Our time-course experiments revealed that fungal burden 
is increased by 24 and 48h post-infection, followed by a decline at 
72 and 96h. This trend was more pronounced in BALB/c mice than 
C57BL/6 mice. The levels of pro-inflammatory cytokines followed 
a similar trend, peaking at 24/48h and declining by 72/96h in both 
mouse strains. Unexpectedly, PMN infiltration remained high until 
120h post-infection. ERG analysis revealed a time-dependent decline 
in retinal function, which coincided with increased retinal tissue 
damage, as evidenced by increased retinal detachment/folding and 
more TUNEL positive cells.
Conclusions: Our results indicate that C. albicans causes 
endophthalmitis and elicits a significant inflammatory response in the 
eyes of both C57BL/6 and BALB/c mouse strains. Furthermore, there 
appears to be no discernible difference in disease outcome between 
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these two models. The establishment of this new mouse model will 
enable us to evaluate the therapeutic efficacy of antifungal drugs.
Commercial Relationships: Bruce G. Rottmann, None; Pawan 
Kumar Singh, None; Ashok Kumar, None
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