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A. Personal Statement 
 
My research focuses on understanding the functional organization of the human brain within individual 
persons. Traditional neuroimaging methods focused on groups cannot be directly translated to clinical arena 
where the focus is on the individual. My current research primarily encompasses two levels of inquiry that aim 
to (A) accurately identify important functional systems in individual subjects; and (B) establish reliable links 
between system-level brain function and neuropsychiatric illness. I have developed a series of analytical tools 
to characterize the functional systems in individual subjects based on resting-state functional connectivity. For 
example, we are able to reliably quantify the degree of functional lateralization in all brain structures including 
the cerebral cortex, the cerebellum and the striatum in individual subjects at rest. Using these tools we can 
now explore brain wiring and function associated with normal variation and with disease.  I also developed very 
robust methods to map the functional atlas in the individual subject’s brain and have been validating these 
maps in patients using invasive measures such as electrical cortical stimulation. With these novel technologies 
targeting individual-level analyses, we will be able to characterize functional networks in each patient with 
unprecedented precision and reveal network abnormalities related to diseases. The proposed project will take 
advantage of these technologies to unveil functional connectivity abnormalities in individual patients with 
psychosis. 
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B. Positions and Honors 
 
12/15-              Instructor, Dept. of Radiology, Harvard Medical School 
12/15-              Assistant, Dept. of Radiology, Massachusetts General Hospital 
11/10- 12/15    Research Fellow, Harvard Medical School  
11/10- 12/15    Research Fellow, Dept. of Psychiatry & Radiology, Massachusetts General Hospital  
09/08- 11/10    Resident (no research component), Liaoyuan Hospital  
02/03- 09/05    Physician, Division of Internal Medicine, Liaoyuan Hospital  
07/02- 02/03    Visiting Physician, Fuwai Hospital, Beijing  
10/98- 02/01    Visiting Physician, the First Affiliated Hospital of China Medical University, Shenyang  
07/94- 9/98      Physician, Liaoyuan Hospital  
 
Awards and Honors: 
2010   “Woman in Medicine” Award, Jilin Province 
2009    Medical Service Award, Jilin Province 
2005    Outstanding Medical Service Award, City of Liaoyuan 
 
 
C. Contribution to Science  
 
1. I have made contributions to functional mapping at the single-subject level. No two persons are alike, 
however, the extent to which brain networks can differ between people is often underestimated in many clinical 
practices. We have systematically investigated the inter-individual variability in functional organization, and 
found that it is the higher cognitive regions that are most variable between subjects. These areas are known to 
be activated when the brain performs complex tasks, and when we feel emotions. Besides providing better 
knowledge of how our brain works, this research has clinical importance, since knowing the individual 
variability in functional organization is crucial for the development of customized therapeutic approaches. 
When interventions (surgery, brain stimulation) are provided in areas of high inter-individual variability, doctors 
could perform specific tests to check the relevance of standardized procedures. Building upon these findings, I 
recently developed a novel technology that can accurately map the unique functional network organization in 
each individual subject.  This will benefit patients suffering from neurological and psychiatric diseases by 
providing critical information to determine the optimal treatment strategy for each individual, and to gain a deep 
understanding of the therapeutic effect in a particular patient.  
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2. I have made contributions to the study of individual differences in brain lateralization using functional 
connectivity MRI. It is well established that the human brain possesses a number of systems that are 
specialized between the two hemispheres. Recently, I developed a general data-driven approach to map the 
specialization of brain systems. We found a gradient of specialization across different functional regions and 
discovered that one specific association network, called the frontoparietal network, possesses a unique 
pattern that may suggest how specialization may emerge in the human brain. What we discovered is that the 



 

frontoparietal network is differentially coupled to distinct systems in each hemisphere. Thus, differentiation 
between the hemispheres may arise by how networks interact with distinct partner networks in each of the 
hemispheres. This discovery and the novel approach developed during the study were then immediately 
translated to clinical research. In a group of patients with schizophrenia, we found aberrant hemispheric 
specialization in the caudate nucleus that may relate to the development of illness.  
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3. I have made contributions to functional connectivity MRI method development for studying clinical 
populations. For example, data quality is usually lower in patients compared to healthy controls. Functional 
connectivity estimates are generally biased downward in patients due to unreliable signal measurement, a 
phenomenon known as “correlation attenuation”. We have performed a thorough analysis of this systematic 
mis-estimation of functional connectivity, and developed a technique to mitigate this bias. In another project, 
we showed that spontaneous and task-based mapping can be performed together, provide complimentary 
information for functional localization, and can be combined to improve identification of critical functional 
circuitry relevant to diseases. I have been validating functional connectivity MRI technology in patients with 
brain lesions and demonstrated that functional connectivity MRI is very sensitive to the integrity of specific 
functional circuits.  
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