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Research Interests:

Cytokines are the signaling molecules in neuro-immune communication and are intimately involved in brain 
physiology and pathophysiology. Our goals are to elucidate what role these molecules play in neurological 
and neuropsychiatric disorders as well as normal neurodevelopment. Our current focus is on interferons 
(IFNs). Type I interferon IFN-α, for example, is a key first line anti-viral cytokine through Janus kinase (JAK)/
signal transducer and activator of transcription (STAT) signaling pathway. As the most used cytokine 
clinically, type I IFN has been successfully used to treat patients with chronic HCV infection, a number of 
different malignancies and relapsing-remitting multiple sclerosis. In addition to its anti-viral, anti-tumor and 
immunoregulatory activity, however, IFN-α has also been implicated in the pathogenesis of several CNS 
disorders, such as NeuroAIDS (HIV dementia), CNS lupus, Aicardi-Goutières syndrome and Cree 
encephalitis. Furthermore, chronic systemic therapy of IFN-α in patients results in severe neuropsychiatric 
side effects including depression, anxiety and cognition impairments.

Our current study is to elucidate the mechanisms of neuropathogenic/neurotoxic actions of interferons 
(IFNs) employing integrated neurobehavioral, neuropathological, pharmacological, molecular and genetic 
approaches. There are two projects in progress in our laboratory: one project is to develop a mouse model 
for human depression resulting from chronic IFN-α therapy in which to investigate the neurobehavioral 
deficits due to chronic IFN-α treatment and elucidate the underlying mechanisms. The other project is to 
investigate interferons and IFN signaling in cerebellar development and to explore the possible direct link 
between infection/inflammation and medulloblastoma, the most common pediatric malignancy in the brain.

Techniques Used in Laboratory:
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RNase protection assay (RPA); Western blot; immunohistochemistry; in situ hybridization; primary neuronal 
culture; global gene profiling (microarray analysis); application of genetically manipulated animals (both 
transgenic & knockout mice); enzyme-linked immunosorbent assay (ELISA); radioimmunoassay (RIA); 
depression- and anxiety-like behavior battery.
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