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Fig. 1 Patterns design, template and PDMS stamp fabrication

(a) Patterns of microcontact printing template designed by L-Edit(lines width: 10 pm, space between lines: 50 wm, 100 wm, 200 pm,

nodes diameter: 10 um, 30 wm, 50 wm). (b) Patterns’microscopic photographs of templates (space between lines: 100 wm, nodes

diameter: 50 wm). (c¢) Immunofluorescent image of second antibody Goat-antirabbit488 micropatterns.
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Fig. 2 Immunofluorescent image of anti-GABA-+anti-MAP, labelled striatal neurons cultured for 7 days

(a) Using LN as substrate, the nuclei of neurons were stained with Hochest x200. (b) Using PEI as substrate, the nuclei of neurons were stained with

Hochest x200. (c) Using PLL as substrate, the nuclei of neurons were stained with Hochest x200.

Table 1 The cell number and average length of neurites
of striatal neurons grown on different substrates

after 7 cultural days

Striatal neurons

Group
Cell number/visual field ~ Average/ength of neuritis/pm
PEIL 75.60+1.360Y 26.9740+0.4942"
PLL 68.90:+1.149% 37.0890+1.37597
LN 32.00+£2.071% 57.1060+2.46287

Yps PLL and PEI group, P < 0.01; ? »s LN group, P < 0.01, »s PEI
group, P < 0.05; ¥ vs LN group, P<0.01, s PLL group, P<0.05.x * s.
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Fig. 3 Immunofluorescent image of anti-GABA-+anti-MAP, labelled striatal neurons cultured for 7 days

on LN, PEI and PLL micro-patterned grids on negatively charged glass coverslips

(a) The nuclei of neurons were stained with Hochest x200. (b) The space between the grid lines was 200 wm. The nuclei of neurons were stained with

Hochest x200. (c) The space between the grid lines was 100 wm. The nuclei of neurons were stained with Hochest x200.
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A Morphologic Study on Creation of Neural Network of Cultured
Striatal Neurons in vitro Using Soft Lithography Techniques®

GAO Kan, LIU Bing-Fang, XU Qun-Yuan"”
(Beijing Institute for Neuroscience, Beijing Center of Neural Regeneration and Repairing, Key Laboratory for Neurodegenerative Diseases

of The Ministry of Education , Capital Medical University, Beijing 100069, China)

Abstract To investigate the attachment and neurite growth of patterned striatal neurons on the surface of
polyethyleneimine (PEI) in vitro, by a soft lithography technique. Three different substrates, including Laminin
(LN), poly-L-lysine(PLL) and PEI characterized with strong positive surface charges were micro-patterned using
soft lithography techniques. Striatal neurons from postnatal rats were cultured in vitro. The condition of cell
adhesion, living and the neurite growth of the cultrued neurons on different substrates were observed, and the
differences of neural network patterns fabricated on the three substrates were evaluated. The quantity of neuronal
growth on the surface of PEI and PLL is apparently larger than that on LN. Moreover, the coated pattern of neurons
on the PEI is more integrated than that on the PLL and LN. The PEI characterized with strong positive surface
charges is capable of well fabricating more continuous and integrated neural patterns, which is an ideal interfacial

surface to realize the artificial neural network in vitro.

Key words polyethyleneimine, soft lithography, striatal neurons, cell culture
DOI: 10.3724/SP.J.1206.2008.00652

*This work was supported by a grant from The National Natural Science Foundation of China (30700210).
**Corresponding author.

Tel: 86-10-83911464, E-mail: xugy@ccmu.edu.cn

Received: September 20,2008  Accepted: October 30, 2008



