Approaches to imaging ganglion cells in the retina

From David Kleinfeld

Other dyes have bigger light response than FURA.  But they emit more light in high calcium, so the dead cells will produce lots of extra light.  If the tissue is scattering, this might create big problems.

From Ed Callaway

Get the imaging manual: Yuste and Connerth (2000)

When using FURA, try the longer wavelength frequencies.  The scope’s optics have a huge falloff for frequencies below about 350 nm.

Can load dye using osmotic shock.

If filter paper helps to remove solution from retina, but it’s too opaque to keep attached, can try transparent paper.  Polycarbonate nuclear pore membrane filter.  Should work the same way, but will allow for light stimulation.

Other dyes to try: Fluo 3, Oregon green

From Marla Feller

There will always be a tradeoff between dye loading and cell health.

ThiI Mouse - promoter expressed in 10% or 100% of ganglion cells

Gene gun

Retro-labeling with dextrands.  They can function as calcium indicators

Retro-labeling with fluora gold

See Dennis O’Leary or Macaughlin for retrograde labeling

Apply voltage-sensitive dyes.  Bryan Salzburg at Penn has done STA on v-s dyes.

There are genetically encoded voltage-sensitive dyes.  Check Roger Tsien’s website.

To check for loading, can cause cells to increase calcium concentration.  Puff on high potassium external solution.

Can try loading DNA with electroporation.  E.g. load GFP-actin.  It will be expressed and actively transported to the furthest tips of the cells.  Michael (in Marla’s lab) can give us CMV promoter and GFP on plasmid.  We would need to borrow a mobile electroporation machine to use at the Salk, because after electroporating the cells need to be taken from electroporation chamber to incubation chamber within 15 seconds.  The expression and transport would take a few hours of incubation.

Basic strategy

Load all cells with voltage- or calcium-sensitive dye.  Cause cells to fire sporadically and randomly while taking optical and electrophys data.  Use spike-sorting and STA to identify soma of cell of interest.  Note the soma’s location with respect to retinal landmarks.  Then fill a sparse sampling of cells with normal dye.  Use landmarks to overlay the soma on the sparse sampling of fully-labeled cells.  Hope that the soma lines up with a fully-labeled cell.  If it doesn’t, then check other cells of interest.  Then bleach away the sparsely-labeling dye, and fill another sparse sampling of cells.

