
Agenda
9:30 am Agilent Welcome & Introduction 

Jim Lynch   – Director Strategic Programs, Agilent
9:40 am Integrating metabolite profiles for less impersonal medicine

Robert Gerszten, MD – Director of Clinical and Translational Research, 
Massachusetts General Hospital|Institute for Heart, Vascular and 
Stroke Care

10:40 am Development of novel technologies to detect, treat and prevent 
infections
Michael Super PhD – Senior Staff Scientist Advanced Technology 
Team, Wyss Institute at Harvard

11:40 am Lunch
12:40 pm Integrated Biology Overview

Antoni Wandycz, Agilent
1:20 pm Lipidomics studies of TB cells using LCMS TOF technology for discovery 

and quantitation
D. Branch Moddy, M.D. – Professor of Medicine, Brigham and 
Women’s Hospital

2:20 pm Break
2:30 pm The role of metabolism in cancer

Matthew Vander Heiden, MD, PhD – Assistant Professor of Biology, 
MIT Koch Institute for Integrative Cancer Research at MIT

3:30 pm Closing
Jim Lynch – Agilent 

THURSDAY, OCTOBER 2, 2014 Harvard Medical School

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 2, 2014

Location:  
Joseph Martin Conference Center  
at Harvard Medical School 
77 Avenue Louis Pasteur 
Boston, MA  02215

Time: 9:30 am – 3:30 pm  
Register Today! 
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Abstracts & Bios:
Integrating metabolite profiles for less impersonal medicine 
Robert Gerszten, MD
“Insulin resistance and endothelial dysfunction typically precede type 2 diabetes mellitus (DM) by decades. Thus, a substantially 
elevated risk of cardiovascular events can be observed well before overt hyperglycemia is present. This highlights the 
importance of early identification of individuals at elevated cardiometabolic risk, particularly since the delay or prevention of 
cardiometabolic disease is possible via both behavioral and pharmacological approaches. An emerging set of technologies, 
based on mass spectrometry, enables the monitoring of hundreds of metabolites from biological samples (“metabolomics”). 
Combining biomarker and phenotypic data in human populations provides a rich opportunity to identify metabolic signatures of 
cardiometabolic diseases, which may have implications for both understanding biology and clinical prevention. 
In prior studies of the Framingham Heart Study (FHS) Offspring Cohort, we have identified and validated metabolite profiles of 
those destined to develop overt diabetes. The strongest individual predictors of future DM included branched chain amino acids, 
aromatic amino acids, specific triacylglyerol species, and 2-aminoadipic acid (a putative lysine degradation product). These 
metabolites predict DM above and beyond clinical risk factors and biochemical markers. By integrating metabolite data with 
genome wide arrays for common variants, we have identified 23 novel genetic determinants of human metabolism, including 
8 loci previously implicated in human diseases. All of our data have been made publicly available.  In addition to highlighting 
recently completed and ongoing studies, this presentation will also review limitations of prior work and future directions. 

Development of novel technologies to detect, treat and prevent infections
Michael Super PhD
Sepsis is a systemic infectious disease caused by bacteria, fungi, and viruses, infecting more than 18 million people a year and 
leading to at least 6 million deaths. Our laboratory has engineered a superparamagnetic opsonin based on Mannose Binding 
Lectin (MBL) - that binds the array of carbohydrates on the cell walls of these micro-organisms, but does not bind mammalian 
cells. We are leveraging this highly versatile pathogen binder to develop more rapid, sensitive and accurate diagnostic methods 
to detect traditional pathogens as well as emerging and biothreat infectious as well as toxins. In addition, we have designed 
a microfluidic configuration that mimics the micro-architecture and cleansing function of the spleen & we have used this in 
dialysis-like-therapy to remove pathogens and endotoxins from septic blood. We have demonstrated that the blood-cleansing 
device can deplete pathogens in blood of rats with bacteremia and increase survival rates in rats challenged with lethal doses of 
endotoxin. 
We have paired this technology with a bioinspired coating that repels blood and bacteria from adhering to virtually any material. 
This coating prevents fibrin attachment, reduces platelet adhesion and activation, suppresses biofilm formation, and is stable 
under blood flow in vitro. Surface-coated medical-grade tubing and catheters, assembled into arteriovenous shunts and 
implanted in living pigs, remain patent for at least 8 hours without anticoagulation. This coating technology offers the potential 
to significantly reduce anticoagulation in patients while preventing thrombotic occlusion and biofouling of medical devices. 

The role of metabolism in cancer
Matthew Vander Heiden, MD, PhD
Cells adapt metabolism to meet distinct physiological needs, and metabolic regulation influences whether a cell can proliferate.  
To proliferate, cancer cells must adapt metabolism to support anabolic processes and allow the accumulation of biomass.  
However, tumor cells also experience periods of stress, and metabolic plasticity to shift metabolism to maximize efficiency 
and survive nutrient limitation is also needed for tumor progression. The M2 isoform of pyruvate kinase (PK-M2) is selected 
in cancer cells because it allows the flexibility to respond to cell signaling events, regulate how glucose is metabolized, 
and promote an anabolic or catabolic program.  PK-M2 is unique among pyruvate kinase isoforms in its ability to respond 
to phosphotyrosine-based growth signals to lower enzyme activity to engage proliferative metabolism.  Decreased pyruvate 
kinase activity is required for nucleotide synthesis and progression through S phase of the cell cycle.  In contrast, high pyruvate 
kinase activity is needed to survive metabolic stress. Cancer cells can catabolize a variety of nutrients, and an analysis of tumor 
metabolism suggests that in addition to glucose, amino acids are a major fuel source for cancer cells in vivo.  Among amino 
acids, the ability to produce serine de novo can influence tumor biology, and altering serine biosynthesis can impact some 
cancer models. These findings suggest a framework to consider how the regulation of metabolism is regulated to support tumor 
physiology in different stages of cancer progression.


