
 

 

January 5, 2023 
 
Kristine Willis, Ph.D. 
Division of Cancer Biology 
National Cancer Institute 
9609 Medical Center Drive 
Building 9609 MSC 9760 
Bethesda, MD 20892 
 
RE: National Cancer Institute’s Request for Information on Soliciting Input on the Use and Reuse of 
Cancer Metabolomics Data 
 
The American Society for Biochemistry and Molecular Biology is an international nonprofit scientific and 
educational organization that represents more than 10,000 students, researchers, educators and industry 
professionals. The ASBMB strongly advocates for strengthening the science, technology, engineering and 
mathematics workforce, supporting sustainable funding for the American research enterprise, and ensuring 
diversity, equity and inclusion in STEM. 
 
The National Cancer Institute (NCI) published a request for information titled, “Soliciting Input on the Use and 
Reuse of Cancer Metabolomics Data on Oct 19. The NCI aims to understand how to support privacy, 
reproducibility and harmonization in alignment with the new National Institutes of Health Data Management and 
Sharing Policy 



 

 

the field; nor is it particularly easy to reuse by those within the field. This potentially high burden cost to 
investigators without much utility poses significant barriers for these scientists to comply with the new NIH data-
management and -sharing policy.  
 
Recommendation 2: NIH and NCI should continue to improve the deposition and retrieval process of repositories 
The currently available software and tools for deposition and retrieval of metabolic data are cumbersome. In fact, 
metabolomics researchers are reluctant to extensively deposit their data into a repository due to the onerous effort 
required and lack of clear utility for the deposited data. To improve the deposition and retrieval process, we 
recommend that NIH and NCI ensure that repositories, such as the NIH Common Fund's National Metabolomics 
Data Repository, have the following attributes:   

(1) streamlined to minimize the burden of deposition and protect scientists’ valuable time and effort 
(2) updated to be compatible with stabile isotope tracer datasets 
(3) regulated to require only the data and metadata necessary to comply with the policy in a format that 

supports sustainability in a rapidly evolving field (i.e., data on some file types from more than a decade 
ago are already inaccessible) 

(4) structured to be sufficiently flexible so as to accommodate new technologies in the field and incorporate 
new functionalities with ease  

(5) Embedded with thorough instructions on how to properly retrieve data to ensure they are correctly 
processed and analyzable by nonexperts 
 

Recommendation 3: NCI should factor in the experimental challenges of metabolomics data collection as they 
move toward the goal of reuse  
Experimental variations contribute to a lot of uncertainty in reusing metabolic data. The individual 
instrumentation, chromatography columns and sample preparation methods that are utilized will produce unique 
spectra and must be standardized within an experiment. It is extraordinarily difficult to standardize across the 
whole metabolomics field. For example, standardization committees coordinated through NIH (e.g., mQACC) 
currently are addressing standards for LC-MS only. Additionally, the metabolic content from cell extracts can (1) 
vary based on extraction method (which varies significantly across the field and biases the number of recoverable 
metabolites) and (2) rapidly change during sample preparation, potentially skewing the data.  
 
Recommendation 4: General pathway software tools need improvement  
Another area of concern for metabolomics researchers is the use of metabolic pathway analysis software. These 
tools can be an excellent starting point but are highly reductive and can lead to significant misinterpretations. 
Because metabolism varies by tissue type and organism, the results of general pathway software can be highly 
inaccurate. It must be clearly communicated to users that these tools generate hypothetical outputs that must be 
validated and not taken as evidence. 
 
Recommendation 5: NIH must establish clear nomenclature for metabolites 
The lack of clarity regarding chemical and metabolite nomenclature is another barrier to the use and reuse of 
metabolomics data. There still remains some debate in the field as to what is considered a metabolite. For 
example, is a protein or nucleic acid a metabolite? Futhermore, there are considerations around exogenous versus 
endogenous and interorganismal transformations. The NIH should provide a clear definition for what it considers 
a metabolite. 
 
Additionally, there are several different standardized formats used to identify and distinguish one chemical from 
another, e.g., InChIKey, SMILES, PubChem, ChemSpider, CHEBI and several others. The lack of consistency in 
chemical names can create confusion and difficulty in communicating and reusing data. The ASBMB encourages 
more standardization of chemical naming in a manner that works for metabolomics as well as across scientific 
fields. In metabolomics, InChIKey and SMILES were reported as the current front-runners, but they are not fully 



 

 

compatible with tracer studies. 




