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Image by
Alexandra Azarkevich,
DVM/PhD Graduate Student


Presenter Notes
Presentation Notes
This is an in vivo image of a canine tapetal fundus acquired using a Natus RetCam Envision. In canine models of inherited retinal degeneration, serial fundus imaging enables detection of early disease manifestations such as vascular attenuation, pigmentary changes, and optic disc pallor, features that closely parallel human retinal dystrophies that aid in translational research. The canine fundus can display a striking range of natural color variation, from shimmering gold and green to red and brown, creating a visually captivating mosaic that reflects both the species’ anatomical diversity and inherent beauty.
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Presenter Notes
Presentation Notes
Human eye, female, 40 years old, fresh frozen tissue

This multiplexed CODEX image captures the intricate structural organization of the human retina and optic nerve in a 40-year-old female donor. By overlaying six molecular markers, the image reveals the layered retinal architecture, including photoreceptor elements, glial activation, extracellular matrix, and retinal pigment epithelium. The integration of structural and molecular detail illustrates how high-dimensional imaging can spatially resolve protein distributions within the eye, providing new insights into vision biology and potential disease mechanisms. Furthermore, this approach can be integrated with multimodal imaging workflows that incorporate mass spectrometry modalities and histology to explore multi-omics signatures across anatomical regions of the retina and optic nerve.
 
Techniques Used: CODEX (CO-Detection by indEXing) multiplexed imaging with six fluorescent channels overlaid:
Blue: DAPI (nuclei)
Magenta: Phosducin (photoreceptor marker)
Cyan: AQP4 (astrocyte/water channel)
Yellow: Fibrillin (extracellular matrix)
Lime: RPE65 (retinal pigment epithelium marker)
Red: GFAP (glial fibrillary acidic protein, astrocytes/glia)



Image by

Daniel M.W. Lee
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Presenter Notes
Presentation Notes
Healthy retinal pigmented epithelial (RPE) cells imaged in vivo from a human eye using an adaptive optics scanning laser ophthalmoscope. 45 images were montaged to acquire a 10x6° field of view centered at the fovea. RPE cells were segmented and color coded by cell area with cooler and warmer colors representing smaller and larger cells respectively. 



Image by
Derek Power, MS and
Jesse Schallek



Presenter Notes
Presentation Notes
“Microglial response to focal photoreceptor damage”. This is an image of the microglia that tile the mouse retina 1 day after a small lesion was placed in the center of the field. The entire depth of a flat-mount retina was imaged using confocal microscopy. Fluorescent microglia of the Cx3CR1-GFP mouse were collapsed onto a single 2D plane and depth was encoded by color. Inner retina = red, outer retina = blue/violet. The major finding from this work is that despite the focal microglial response to laser lesion, neutrophils do not respond to this insult. This indicates that under some inflammatory conditions, microglia may protect the retina from infiltration of damaging systemic immune cells. This work was presented at Optical Fall Vision Meeting and ARVO 2023 and was recently published in eLife.


Image by
James Draper



Presenter Notes
Presentation Notes
FFPE Multiplex immunofluorescence stain using Akoya OPAL kit, imaged on Akoya Phenocycler of 36 day post-conception human embryonic eye. This 6-plex panel was designed to assess the melanocyte development in the uveal tract as they migrate from the neural crest, and study the possible interplay of melanocyte migration with nerve and vascular development in the eye. Panel was applied to embryonic eyes between 4 and 8 weeks of development. 

This 6-Plex panel includes: 
SOX10 (Pink) neural crest marker
MITF (Green) master regulator of melanocytic processes
Dopachrome tautomerase / DCT (Yellow) – regulated by MITF, required for melanin biosynthesis (marker of melanoblast progressive differentiation) 
Myelin Protein Zero / MPZ (Orange) – Schwann cell & Schwann cell precursor marker (Schwann cells may have shared lineage with melanocytes in the eye)
Nerve growth factor receptor / NGFR (Blue) – Marks peripheral neurons with neural crest lineage (to differentiate from melanoblasts as well as highlight structure)
CD31 (Red) – Vascular marker

In this image, the early eye can be visualised by the yellow ring of DCT expression, which highlights the retinal pigment epithelium. CD31-expressing cells immediately adjacent to the RPE show an early precursor to choriocapillaris formation. The large orange/pink structure is the dorsal root ganglion; nerve fibre offshoots (blue/pink structures) contain co-expressing SOX10/NGFR/MITF cells.

The significance of this study is to explore the yet undescribed mechanism of how ocular melanocytes migrate/differentiate and arrange themselves as they enter the uveal tract, as it establishes. Formation of the choriocapillaris is the initial formation point of the choroid, which makes up the largest uveal tract tissue. 
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Presenter Notes
Presentation Notes
Scanning electron micrograph of human corneal endothelial cells. The cells in the center show ruptured membranes caused by mechanical stress during tissue procurement and have been false-colored to highlight the nuclei in orange and the internal organelles and cytoplasmic contents in light blue. 3,500X magnification.
 
 
Image credits: Dr. Claudia Lopez, Dr. Megan Straiko, Dr. Khoa Tran
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Leila Bahmani, PhD


Presenter Notes
Presentation Notes
Imaging technique: Confocal microscopy on a Leica STELLARIS 5   

Description: A symphony of light and structure, this confocal image captures the layered elegance of human retinal organoids, revealing the intricate choreography of retinal cell types in vivid detail.



Image by
Mohit Parekh, PhD



Presenter Notes
Presentation Notes
The scanning electron microscopy (SEM) image captures guttae, the small, abnormal extracellular deposits secreted by corneal endothelial cells, prominently displayed on the Descemet's membrane of a cornea affected by Fuchs endothelial corneal dystrophy (FECD). Some guttae exhibit a unique flower-like shape, serving as a visual hallmark of this condition. FECD is characterized by the excessive accumulation of extracellular matrix, leading to progressive vision loss and, in severe cases, corneal blindness. 


Image by

i, MS

Sepideh Cheheltan


Presenter Notes
Presentation Notes
This confocal image was generated in the Dr. Velia Fowler Laboratory at the University of Delaware.
 
Significance:
This confocal microscopic image depicts the anterior suture of the 8-week-old mouse ocular lens, where elongating fiber cells converge at the anterior pole. Proper alignment and organization at these sutures are critical for maintaining lens transparency and biomechanical flexibility. The image illustrates the cytoskeletal framework underlying this architecture, providing insight into how actin-based structures contribute to lens optical quality and stiffness.
 
Techniques used to generate it:
Whole-mount staining of the mouse lens with rhodamine–phalloidin for actin (magenta), wheat germ agglutinin (WGA) for cell membrane and capsule (yellow), and Hoechst for nuclei (cyan). The image was acquired using a Zeiss LSM 880 laser scanning confocal microscope with a 20x objective, NA 0.8.


Image by
Xinyue Wang, MD and
lan A. Sigal, PhD, FARVO



Presenter Notes
Presentation Notes
This image shows the cell nuclei within the lamina cribrosa of a tree shrew, acquired using multiphoton microscopy. The color scale represents tissue depth, transitioning from yellow in the anterior region to purple in the posterior region. 
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antibodies:

Ezrin RPE65 F-actin Hoechst 33342

Image by
Zengping Liu, MD,

Daniel Soo Lin Wong, MS and
Abdurrahmaan Al-Mubaarak

20 pm


Presenter Notes
Presentation Notes
Brief description:
Preservation of skin-iPSC-derived RPE characteristics after cryopreservation at week 2. Matured RPE cells on microcarriers were cryopreserved directly on microcarriers (without passage), subsequently thawed, recovered, and stained for RPE-specific markers after another 2 weeks.
�Immunofluorescence staining with antibodies: Ezrin RPE65 F-actin  Hoechst 33342�
Liu, Z., Wong, D. S. L., Parikh, B. H., Li, J., Al-Mubaarak, A., Liu, H., Yang, B., Bhargava, M., Li, Z., Loh, X. J., & Su, X. (2025). Development of a biodegradable smooth-surface microcarrier for retinal pigment epithelial cell expansion and maturation. Biomaterials, 123742. https://doi.org/10.1016/j.biomaterials.2025.123742
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