
ABRF 2017 Annual Meeting
A FORUM FOR ADVANCING TODAYôS CORE TECHNOLOGIES TO ENABLE 

TOMORROWôS INNOVATIONS

March 25-28, 2017 Town and Country Resort & Convention Center
San Diego, California 

ABRF-MRG2016 Metabolomics Research Group 

Data Analysis Study
Amrita Cheema PhD
Professor of Oncology
Co-Director: Waters Center of Innovation
Georgetown University Medical Center
Washington DC



Metabolomics Research Group
Current Members:

Chris Turck: Max Planck Institute (Chair )

Amrita K Cheema: Georgetown University

Christopher Colangelo: Primary Ion (ED Liaison)

Maryam Goudarzi: Cleveland Clinic; Lerner Research Institute

Tytus Mak: NIST

Andrew Patterson: Pennsylvania State University

Reza Salek: European Bioinformatics Institute 
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Genomics  

20,000 ï30,000 Genes

Transcriptomics  

~100,000 transcripts

Metabolomics  

2,500 ï25,000 small 

molecules

Proteomics  

~1,000,000 proteins
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Metabolomics is Concerned with the Simultaneous, 

Comprehensive Measurements of Small Molecules

Town and Country Resort & Convention Center - San Diego, California 



Experimental Design

Sample Collection

Sample Preparation  

Extraction

LC/MS Profiling

Data Processing

Data Analysis and 
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Untargeted Metabolomics Workflow

ID Validation



Bottlenecks in the Metabolomics 
Field 

ÅLack of standardization for the entire metabolomics workflow

ÅExhaustive and reliable data analysis and interpretation

ÅIdentification of metabolites

ÅPeak picking/identification

ÅTime consuming data analysis and identification process (informatics process)

ÅSpectral databases for metabolite identification are not free

ÅAvailability of MS instruments 

ÅCost of MS-based metabolomic analysis

ÅAccessibility of cores/labs to metabolomics experts particularly for data analysis 
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MRG Inter -Laboratory Metabolomics 
Study 2016

ÅDesign a study that resembles an untargeted metabolomics profiling experiment 
comparing biological changes under different conditions (exposure to Sham vs 5 Gy)

ÅParticipants will identify statistically significant differences between groups A & B of 
samples in order to compare findings with varied methodologies

ÅGoal: 
Examine challenges, overlap  and variability in results between approaches to LC-
MS metabolomics data analysis
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Study Design

Town and Country Resort & Convention Center - San Diego, California 
ABRF 2017 
Annual Meeting
March 25 -28 2017

Irradiated Mice 

(5 Gy Gamma 

Radiation) Control 

Mice

Urine 

Samples

UPLC-Q-TOF

QC Overlay

Mass error Ò 5 ppm



MRG 2016 Inter -Laboratory 
Study

Goal: Design a study to assess the impact of various bioinformatics and 

statistical approaches on metabolomics data analysis results

Participants were asked to:

ÅPre -process raw data using a pre -processing software of their choice and provide a 

data matrix consisting of m/z, retention time, and ion intensity

ÅPost -process the data using statistical tools and determine the top 50  spectral 

features that were significantly dysregulated

ÅAssign putative identification to these urinary spectral features using various 

online databases
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Expected Outcomes
The primary objective  of this study was to examine reproducibility and optimal data analysis strategies for 
metabolomics studies:

ÅCompare the relative quantitative metabolite differences across two sample types reported by 
participants

ÅExamine  effects of different computational techniques on the determination of significantly 
altered metabolites in the two groups.

ÅAssess the level of confidence and consistency in the results obtained from unique 
computational and chemometric approaches.

ÅCompare ability of software to determine differences across samples or help analyze data from 
metabolomics experiments

ÅCompare databases used for assigning metabolite ID
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Participants
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Participant Resources
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