
Agenda
4:30pm Registration & Reception 
4:45pm Welcome & Introduction

Barbara Teets – Agilent
4:50 pm Exploring Metabolic Regulation via Integrative ‘Omics

Josh Rabinowitz – Professor of Chemistry and Integrative Genomics at 
Princeton University

5:20pm Unveiling the Hidden Metabolome of a Bacterial Pathogenic Model
Mohammad Seyedsayamdost – Assistant Professor, Department of Chemistry, 
Princeton University

5:50 pm Break
6:00 pm Analysis of Lipids using SFC and LC combined with High Resolution Accurate 

Mass MS
Jim Lau – Applications Scientist, Agilent

6:30 pm Lipidomics of Acute and Chronic HIV Infection
David Graham, PhD – Assistant Professor, Molecular and Comparative 
Pathobiology and joint appointment Department of Medicine, Division of 
Cardiology, Johns Hopkins University

7:00 pm Closing
Barbara Teets – Director Strategic Programs, Agilent 

WEDNESDAY, OCTOBER 1, 2014 Princeton University

The complexity of biology continues 
to present enormous challenges to 
understanding even simple systems. 
Genomics, transcriptomics, proteomics, and 
metabolomics are widely used throughout 
industry and academia, and have greatly 
contributed to the current understanding 
of many areas of study. However, each 
omic has its challenges and presents only 
a partial picture of the organism under 
study. Agilent is a leader in developing 
analytical tools, methods, reagents and 
software for the study of each omic and is 
at the forefront of developing solutions to 
integrate multi-omics data. 
 
This seminar series will cover topics of 
interest to researchers using genomics, 
transcriptomics, proteomics, and 
metabolomics. Please join us to learn about 
analytical developments that can be applied 
to your research challenges.

Date: October 1, 2014

Location: Princeton University 
Frick Chemistry Laboratory 
Taylor Auditorium 
120 Washington Road (West) 
Princeton, NJ 08544

Time: 4:30 pm – 7:00 pm  
Register Today! 
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Abstracts & Bios:
Exploring Metabolic Regulation via Integrative ‘Omics
Josh Rabinowitz
The aim of the present work is to develop a quantitative, genome-scale approach to elucidation of metabolic 
regulation in S. cerevisiae. While previous attempts at inferring reaction mechanisms have had limited success 
for all but the smallest networks, we use a novel and scalable strategy that harnesses integrative ‘omics to infer 
the kinetic form of reactions. This entails finding regulators and kinetic parameters that result in the greatest 
consistency between flux implied by metabolite and enzyme concentrations and measured flux. Experimentally, 
we grew yeast in chemostats at 25 different metabolic steady states. Concentrations of metabolites and enzymes 
were measured by LC-MS-based metabolomics and LC-MS/MS-based proteomics. To infer fluxes, we measured 
uptake and excretion rates of metabolites and detailed biomass composition; together these measurements were 
sufficient to constrain a genome-scale flux-balanced metabolic model, resulting in reliable determination of many 
core metabolic fluxes. We obtained flux, enzyme concentration and all relevant metabolite concentrations across 
all 25 conditions for ~ 75 reactions. For about one third of the ~ 75 reactions, the concentrations of the enzyme, 
substrates and products were consistent with fluxes carried using Michaelis-Menten kinetics. For the majority of 
reactions, regulation by allostery was strongly supported. This allowed us both to reproduce canonical allosteric 
regulation, such as in amino acid biosynthesis, and to identify novel regulation. Beyond providing proof of concept 
for integrative ‘omic analysis of metabolic regulation, this work addresses some larger questions, e.g., how much 
of metabolic flux control resides in enzyme concentrations versus metabolite concentrations. Our results show that 
across the tested physiological steady states, enzyme and metabolite concentrations make nearly equal flux-control 
contributions. Analyzing many metabolic steady states via integrative ‘omics thus may address the nature  
of metabolic regulation and identify specific physiologically-relevant instances of regulation.
Joshua Rabinowitz is a Professor of Chemistry and Integrative Genomics at Princeton University. His lab develops 
technologies for measuring cellular metabolites and their fluxes, and combines these “metabolomic” approaches 
with quantitative modeling to understand cellular and tissue metabolism, including its normal regulation and its 
dysregulation in disease.


