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A. Personal Statement 
My research focuses on understanding the functional organization of circuits in the cortex and how these 
properties and circuits are properly constructed and revised by constantly changing environment input during 
development.I mainly use cutting-edge two-photon imaging, optical imaging of intrinsic imaging, 
electrophysiological recording and molecular/viral approaches to dissect the neural circuits on fine scales and 
visualize population-scale cortical neural activity with single-cell resolution in both anesthetized and awake 
behaving animals. 
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C. Contribution to Science 

1. Development of functional columns in the visual cortex: A prominent feature of the cortex is that 
neurons with similar functional properties are organized in columns. However, how the columnar structure 
arises during development remains poorly understood. In primary visual cortex (V1), where visual signals are 
first processed by cortical circuits, neurons are tuned to different features of visual stimuli, such as orientation 
of edges and direction of motion etc. Using ferret visual cortex as a model My previous work makes an 
excellent demonstration that both experience and cell lineage play important roles in shaping the visual cortical 
functions: an “instructive" role of experience in the development of direction selectivity in ferret visual cortex (Li 
et al Nature 2008) and a "clonal-functional relationship” in which the clonally-related sister neurons derived 
from the same neural progenitor cells shared similar orientation preference in mouse visual cortex (Li et al 
Nature 2012). I am working on to integrate the role of both “nature vs nurture” in specifying functional 
organization of the cerebral cortex. 
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2. Studying functional neural circuits using two photon imaging in rodent and non-rodent species: In 
vivo 2-photon imaging of neurons that have been bulk-loaded with fluorescent calcium indicator dyes is 
permitting many fundamental principles of neural circuit organization and development to be uncovered. I have 
been applied two photon imaging method in the investigation of non-rodent species, including ferret and tree 
shrews and mice, especially during theirearly development with the design and construction of custom 
stereotaxic devices and prevention of stray light from entering the two photon microscope in vision 
experiments. 
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