Exploring distinct retinal ganglion
cell types at single cell resolution
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2nd leading cause of blindness
Risk factor: elevated pressure in the eye

High risk groups: people over 60, family members of
those already diagnosed and diabetics.

No cure

Vision loss Is caused by damage to the optic nerve
and death of retinal ganglion cells

Gradual loss of vision



Through Their Eyes

Normal Vision
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Advanced Glaucoma
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HOW DOES THIS HAPPEN?




Anatomy of the Eye
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Not all ganglion cells are the same




How do we understand these cells?

O

» RGC small and diverse » Future Goal: use these
population networks to generate RGCs
from stem cells

» Single cell gene profiling
to analyze gene
expression networks
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HOW CAN WE ACCOMPLISH THIS?




Cre/LoxP to Label Cells
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Genetically engineered
mice with red
fluorescent protein to
visualize RGCs

Pick single cells
PCR-based screening

Use microarray to
determine genes
expressed in single cells




Single-cell Isolation
Overview
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A PCR-based screening strategy for classifying

developing RGCs
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Markers

Single cell cDNAs

No cell cantrol
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SNCY  Tells us cells are RGCs

Tacl Genes expressed in RGC subsets

Crx Assesses contamination
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Finding Genes expressed In just RGCs
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synuclein, gamma
neurofilament, light poly pe ptide
neurofilament, heavy polypeptide
fibroblast growth factor

E-gpe lectin domain family, member L
HIG1 domain family, member 1A
ubiquitin-conjugating enzyme E2B

piccolo (presynaptic cytomatrix protein)
transcription factor E3

LY6/PLAUR domain containing 6

regulator of G-protein signalling 7 binding protein
HNF1 homeobox A

insulin receptor-related receptor
potassium voltage-gated channel (kens3)
G protein-coupled receptor 83

UDP-Gal:betaGlcNAc beta 1,3-galactosyltransferase, polypeptide 1




Design
primers

Procedure
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Clone gene
segments for
In situ probes

Synthesize In
situ probes

Dissect and
section retina
onto slides

Perform in
situ
hybridization




Genes expressed In RGCs
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Genes expressed INn RGC subsets
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Possible contrast sensitivity RGC genes
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WD repeat domain 41

adenylate cyclase 1

potassium channel, subfamily T, member 1

nuclear prelamin A recognition factor-like
ribosomal protein 56 kinase polypeptide 1
adaptor-related protein complex 2, beta 1 subunit
tectonin beta-propeller repeat containing 2

nuclear fragile X mental retardation protein interacting protein 2
HEAT repeat containing 5B
metaxin 2




Summary

O

» We have begun to characterize adult mouse ganglion
cells via single cell analysis and in situ hybridization

» We have identified genes expressed only in subsets of
ganglion cells

» We have found a cluster of genes that possibly define
contrast sensitivity ganglion cells

» Looking to the future:
Examine gene function in different models

Correlate our adult gene expression with that of developing
ganglion cell

Better define the subsets we have identified
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