Characterization of dorsal root ganglion neurons cultured

on silicon micro-pillar substrates
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Substrate topography has a significant influence on neuronal morphology in vitro.
Morphological changes depends on the type of neurons as well as geometry and physical prop-
erties of the substrate.

Aim of our study: Investigate the influence of silicon micro-pillar substrate (MPS) topography on
the distribution and morphology (neurite length, number and directionality) of the main dorsal
root ganglion (DRG) neuronal subtypes, both neonatal and adult ones.

The knowledge gained by this research will allow us to fabricate micro-electrode arrays (MEAs)
with precisely defined physical characteristics for successful electrophysiological recordings of
DRG neurons with high spatio-temporal resolution.
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Figure 1. Micro-pillar substrate (MPS) layout consist of:
* 150 areas with 3 um high hexagonal pillars
* pillar width is from 1-5.6 um --> horizontal bins
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« pillar spacing is from 0.6-15 pum --> vertical bins ) smmnnnnnEnnnnnn 4
Culture of DRG neurons: = =
¢ from adult and neonatal Sprague-Dawley rats 2 2
* seeding on experimental MPS and control glass coverslips g e
e culturing for 1, 3 and 7 day in vitro (DIV) 5 SRR | =
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« specific DRG neuronal subtypes were identified by simul- s~ TNCREASING SPACING >\

W 10, COLUMN 1
ACING = 0.6 um.
IDTH = 1 um

taneous staining of NeuN and N52 or IB4 or CGRP
Analysis of DRG neuronal distribution on MPS:
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« using SigmaPlot software e ——
Quantification of neurite alignment: EEEEEEEC 3
e using Fast Fourier Transform (FFT) algorithm of NIH-Im- ]
ageJ software supported by the “Oval Profile” plug-in S— E
Measurement of neurite number and length: —— =

* “Neuron)” plug-in of NIH-Image) software

Conclusion

Specific geometrical features (pillar spacing from 0.6-3.2 um) of silicon micro-pillar sub-
strate topography significantly affect directionality, length and number of neurite out-
growths, and provide better environment for growth of DRG neurons, both neonatal
and adult ones, compared to control glass surfaces.
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Figure 2. MPS topography influences the distribution of DRG neu-
rons in culture: Surface plots (A,B) and average number (C,D) of
neonatal (A,C) and adult (B,D) DRG neurons --> difference in their

preferential distribution is observed.
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Figure 4. MPS topography elicits directional growth of DRG neurites:
FFT analysis of neonatal (A-D) and adult (E-H) neurite outgrowths >
existence of topographical guidance in vertical bins 1 and 2 (pillar spac-
ing: 0.6-3.2 um) is observed compared to vertical bin 3 (pillar spacing:
4-15 pm) and control glass surface.
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Figure 3. MPS topography affects the length and number
of DRG neurites:

Average neurite length (A,C) and neurite number (B,D) of
neonatal (A,B) and adult (C,D) DRG neurons --> MPS pro-
vides favorable environment for growth of neurons with
lower number of longer neurites.

Figure 5. Examples of immunostained DRG neurons on:
MPS vertical bin 1 (A), bin 2 (B-C), bin 3 (D) and control glass
(E-G) are showing the same results as on Fig. 4.
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