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In this research project, 7 PIs from two colleges (Life Science and EE-CS) have 

worked together to develop novel and alternative therapeutic strategies for neural regeneration. 

We have demonstrated that these novel neural regeneration strategies can be used in clinical 

application of treating brain injury. Here, we briefly summarize our research findings. 

We found that RGC neurite outgrowth from P9-P11 mouse explants was 

significantly enhanced when the concentration of the culture medium was increased by 1.25 

fold, but not when increased by 1.5 fold. Similarly, retinal explants from P9-P11 mice grew 

longer neurites when the overall temperature was increased from 35 °C to 38 °C, 40 °C or 

42 °C for one hour each day. The present study thus provides insights into the cellular 

mechanism of retinal axon regeneration under the mild stress conditions. 

Intranasal administration of WNT3A protein to TBI mice increased number of 

NeuN+ neurons without affecting GFAP+ glial cells, compared to control mice, as well as 

retained motor function based on functional behavior analysis. A novel enhancer region for 

induced WNT3A transcription during regeneration of injured cortical neurons has been 

identified. Together, our findings report a novel mechanism for WNT3A gene transcription 

and reveal a potential therapeutic intervention for neuronal regeneration. 

Inspired from the assumption that several parallel amino acid substitutions of Prestin 

may be involved in adaptive ultrasound hearing, we introduced two evolution-based mutants 

N7T and N308S into Prestin protein of non-echolocating mice. Heterogeneous expression of 

this construct has allowed mammalian cells to sense ultrasound stimulation, which evoked a 

calcium influx from the extracellular space into their cytosol under a low-frequency and 

low-pressure ultrasound condition 

Our results elucidate how mitochondria were regulated by dynamic processes and 

coordinated with cytoskeleton. This information provided us not only how to maintain 

mitochondria integrity, but also influence mitochondria through cytoskeleton. This result 

provided information to develop tools to preserve and re-active mitochondria after 

transplantation. Furthermore, our work also contributed to elucidation the mechanism of how 

autophagy regulates cancer plasticity.  

A wireless neuromodulator called NeuLive is developed for pharmaceutical studies 

with freely-moving small lab animals, such as rats and mice. The NeuLive system has been 

recognized by the COMPUTEX d&i with the Specialty Award 2019, in Taipei, Taiwan. The 

closed-loop function of the NeuLive is further employed to suppress the high-voltage-spindle 

episodes by STN-DBS (deep-brain-stimulation delivered at the subthalamic nucleus) in 

Parkinsonian rats. 
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(a) The NeuLive system (b)The snapshot showing two HVS episodes are detected and suppressed by STN-DBS 

with latency < 100ms. 
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