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Improving the DiOlistics Imaging Technique: Visualizing Ventral Horn Spinal
Motor Neurons in the Western Mosquitofish, Gambusia affinis affinis
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We describe modifications to the DiOlistics technique for rapid delivery, labeling, and visualization
of ventral horn spinal motor neurons innervating the sexually dimorphic musculature of the anal fin,
including their dendritic branching topology, dendritic varicosities, and fine spine morphology.
Although a plethora of dyes have been available for neural tract tracing for 27 years, only recently
has the gene gun been used for that purpose. The DiOlistics technique is similar to the ballistic
transfer used by DNA vaccines and other gene bombardment with the gene gun, but it uses colloidal
metal particles coated with dye instead of genetic material. As demonstrated in this study, the major
advantage of the DiOlistics technique is that it makes it possible to conduct experiments in different
parts of the nervous system of the same animal; the major disadvantages are limited tracing distances
and long incubation times. However, despite some disadvantages, indocarbocyanine and
oxacarbocyanines dyes are an indispensable tool for study of neuronal pathways.
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Figure 1.
Helios Gene Gun and O’Brien
barrels (A). DIC image of the
spinal cord showing the
penetration depth of the colloidal
gold particles as a function of size

(B).

Figure 2.

DiOlistics label ventral horn
spinal motor neurons [mn] (A-D). D
Note the extensive dendritic
branching topology [abr]
following application to the
mEAM after 7 weeks incubation
(A-B) Also note the colloidal
gold clusters [gc] formed on the
outside of the spinal cord (C)
resulting in non-specific labeling
of ventral horn spinal motor
neurons (D).
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