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A. Personal Statement 
 
My research focus is to use mass spectrometry to study metabolism in a quantitative manner. My lab has strong 
expertise in the design, data acquisition, result interpretation and data visualization of LC-MS metabolomics 
experiments, especially in the stable-isotope labeling studies. My lab also has background in computational 
biology, especially in metabolic flux analysis and untargeted metabolomic data annotation. As the Co-Director of 
the Metabolomics Shared Resource of Rutgers Cancer Institute of New Jersey, which is supported by NCI 
Cancer Center Support Grant, I am collaborating with more than 30 research groups in New Jersey on LC-MS 
metabolomics studies.  This places me in an ideal position to leverage local expertise and resources in cancer 
metabolism and metabolomics for the proposed study. My facility has extensive experience in metabolic profiling 
and stable-isotope tracing experiments, as demonstrated by the following: 
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B. Positions, Scientific Appointments, and Honors 

Positions and Employment 
2021-    Assistant Professor (Research), Department of Medicine, Rutgers University, New Brunswick, 

NJ  
2017-    Co-Director of the Metabolomics Shared Resources, Cancer Institute of New Jersey, Rutgers 

University, New Brunswick, NJ  
2017-2021    Assistant Professor, Department of Medicine, Rutgers University, New Brunswick, NJ  
2013-2016 Postdoctoral Associate, Lewis-Sigler Institute of Integrative Genomics, Princeton University, 

Princeton, NJ  

Other Experience and Professional Memberships 
2016-   Member, American Society for Mass Spectrometry 
2013-   Member, American Society for Biochemistry and Molecular Biology 
2012-   Member, American Chemical Society 

Honors 
2012 Scholarship for Outstanding Self-Financed Students, Ministry of Education, China 
2012   Tunis Wentink Prize, Cornell University, Ithaca, NJ 
2009   Tsang Fellowship, Cornell University, Ithaca, NJ 
 
 
C. Contributions to Science 
 
1. Study nutrient utilization and preference using stable-isotope tracing - We used stable isotope tracing 

and mass spectrometry to study the substrate preference of metabolic pathways. My lab has strong expertise 
in the design and interpretation of stable-isotope labeling experiment and the metabolic flux analysis. We 
used deuterium tracer in the study of cellular NADPH production and found solvent hydrogen exchange 
results in the underestimation of contribution from oxidative pentose phosphate pathway. We used carbon 
and deuterium tracers in the study of whole-body NAD metabolism, and discovered liver is the major organ 
converting tryptophan to nicotinamide. We also used carbon tracers in the study of gluconeogenesis and 
found glycerol is an important substrate for glucose production.  
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2. Develop tools for high-resolution mass spectrometry data analysis - I have developed several software 
tools to process and analyze high-resolution mass spectrometry data. To facilitate the stable-isotope tracing 
experiments, I developed the isotope natural abundance correction tools that address the resolved 



 

isotopologues in high-resolution mass spectrometry data. We have also developed tools to annotate the 
untargeted metabolomics dataset utilizing the metabolic incorporation of stable isotope traces.  
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3. Elucidation of diphthamide biosynthesis pathway - Diphthamide is a post-translational modification found 
on the translation elongation factor-2 of all eukaryotic species. This modification is thought to regulate the 
fidelity of protein translation. I discovered two genes YBR246W and YLR143W in yeast that are required for 
diphthamide biosynthesis. Our biochemical characterization revealed that human gene WDR85 and 
ATPDB4, with previously unknown functions, are diphthamide biosynthetic genes, catalyzing the 
demethylation and amidation steps respectively. The entire diphthamide biosynthetic pathway can now be 
reconstituted in vitro using purified enzymes, demonstrating our full knowledge of this biochemical process.  
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4. Discovery of lysine succinylation modification and identified Sirtuin 5 as desuccinylase - Sirtuins are 

a family of NAD-dependent deacetylases. However, some family members do not have robust activity in 
removing lysine acetylation. We found that Sirt5 is effectively a mitochondrial de-succinylase. Lysine 
succinylation, which was not previously identified, was found at many lysine acetylation sites on mitochondrial 
proteins. Moreover, the activities of mitochondrial enzymes, such as carbamoyl phosphate synthase 1, are 
regulated through de-succinylation by Sirt5. Since this ground-breaking work, many new lysine acylation has 
been discovered.  

 
a. Du, J., Zhou, Y., Su, X. (co-first author), Yu, J.J., Khan, S., Jiang, H., Kim, J., Woo, J., Kim, J.H., 

Choi, B.H., He, B., Chen, W., Zhang, S., Cerione, R.A., Auwerx, J., Hao, Q., Lin, H. (2011). Sirt5 is a 
NAD-dependent protein lysine demalonylase and desuccinylase, Science 334 (6057), 806-809. DOI: 
10.1126/science.1207861. PMID: 22076378; PMCID: PMC3217313  

b. Lin, H., Su, X., He, B. (2012). Protein lysine acylation and cysteine succination by intermediates of 
energy metabolism. ACS Chem Bio, 7(6), 947-60. DOI: 10.1021/cb3001793. PMID: 22571489; 
PMCID: PMC3376250  

Complete List of Published Work in myBibliography (62 Publications):    
https://www.ncbi.nlm.nih.gov/myncbi/1R7T8dKyqrpswh/bibliography/public/ 


