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A CENTER OF EXCELLENCE  in bioanalytical technologies 
and their application to problems in the l i fe sciences, with missions to: 

• Develop and apply new technologies for basic and cl inical biological research;

•  Develop and apply new technologies for the characterization of protein therapeutics;

•  Train students and visi t ing scientists for academic, industrial ,  and medical leadership;

• Collaborate act ively with the medical and industrial  communities.
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BARNETT INSTITUTE 
CONTRIBUTIONS
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Recent 

Comprehensive Analysis of Proteins

•  Extended Range Proteomic Analysis: 
high sequence coverage of large 
proteins, including characterization 
of glycosylation and phosphorylation.

•  Multiple Lectin Affi nity Chromatog-
raphy (MLAC): rapid isolation of 
glycoproteins, the most biomedically 
relevant class of proteins.

•  CE-MS analysis of protein micro-
heterogeneity.

Clinical Proteomics 

•  Discovery of biomarkers for breast, 
cervical, and lung cancer. 

•  Antibody-based technologies for 
biomarker discovery and diagnostics. 

•  Human Proteome Organization 
(HUPO) Reference Lab.

•   Editor in Chief, Journal of Proteome 
Research (ACS).  

Additional Contributions 

•   Protein solution structure and 
dynamics by hydrogen-deuterium 
exchange MS.  

•    Post-translational modifi cations of 
proteins and DNA by biochemical 
tagging and mass spectrometry.

•   Microscale LC-MS-NMR for metabo-
lites and natural products. 

•   Reagents and methods for detection 
of DNA adducts.

•   Environmental Cancer Research 
Program.

Past Successes

•  Genome Sequencing: Key technol-
ogies used to sequence the human 
genome: microcapillary gel electro-
phoresis and linear polymer sieving 
matrices. 

•  HPLC: Major contributions to 
the development and acceptance 
of liquid chromatography, currently 
a multi-billion dollar industry.

•   Capillary Electrophoresis: Screening 
of natural product extracts for new 
therapeutic compounds using capillary 
electrophoresis. Detection of rare 
single nucleotide mutations in DNA 
pooled from populations.

•  LC-MS: Electrospray mass spectrometry 
from a microfl uidic device.
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Since its inception in 1973, the Barnett Institute, 

an endowed research center of excellence, has earned 

an international reputation through its contributions of 

signifi cant advancements in bioanalytical technologies 

(e.g. LC, CE, MS). A current focus is advanced LC/MS 

methods for comprehensive protein analysis. 

Recent achievements have enabled the detailed 

characterization of previously intractable proteins, such 

as the 180 kDa membrane receptor EGFR, with near-

complete sequence coverage including characterization 

of phosphorylation and glycosylation. The Institute 

includes an NCI Tumor Glycome laboratory, with the 

co-chair of the trans-NIH Alliance of Glycobiologists. 

Our expertise in sample preparation and data process-

ing extends to analyses of other complex matrices, 

supporting active projects in proteomic biomarker 

discovery, metabolomics and natural products. 

The Institute maintains a large interdisciplinary 

staff of 70 scientists in-house, including senior research-

ers, organized under 8 tenured Faculty Fellows. A 

network of over 300 loyal alumni with distinguished 

careers in industry and academia maintain close con-

tact with the Institute. 

The Barnett Institute’s focus on the development 

and application of new technologies for the life sciences, 

collaborating with the Boston medical community 

and wide industrial partners, has generated over 900 

peer-reviewed publications and 70 patents with signifi -

cant licensing activity. Over the years, 5 companies have 

been spun out from research in the Institute. 
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Instrumentation 
Well-equipped laboratories operate 
over 20 mass spectrometers interfaced 
to a variety of specialized instrumentation, 
including: 
•  Hybrid Linear Ion Trap + Fourier Trans-

form MS (LTQ-FT) 
•  Linear Ion Trap (LTQ-FT) with Electron 

Transfer Dissociation (ETD) source
•  ‘Proteomics Workstation’ AB4700 

MALDI TOF-TOF MS 
•  16 additional mass spectrometers, 

including:
Quadrupole Time-of-Flight MS (Q-TOF)
GC-MS
Ion Trap MS
MALDI -TOF- MS

•  32 LC systems, including 2D-LC, nano-LC, 
and UPLC systems 

•  Capillary Electrophoresis
•  NMR with microcapillary detection and 

high-throughput fl ow-NMR
•  A computer cluster for bioinformatic 

analysis and software development 
•  Automation

The Barnett Institute works in 
collaboration with the biotechnology 
and pharmaceutical industries and 
with hospitals and medical centers 
in basic research and applications. 
Interacting with the Barnett Institute 
provides access to advanced instru-
mentation and expertise in protein or 
metabolite analysis — from sample 
collection and storage, through extrac-
tion and LC-MS, to data processing 
and interpretation. Process and fi nal 
product characterization can be 
accomplished with the expertise of 
the Institute. Academic and medical 
research laboratories can integrate 
cutting-edge analytical methods 
with their basic science and clinical 
investigations. 

COLL ABORATION 
WITH THE 
BARNETT INSTITUTE

Active Project Areas

•  Comprehensive Analysis of Proteins: 
Variation in glycosylation, 
phosphorylation
Variation in amino acid sequence
Levels of degradation, glycation
Disulphide bonding

•  Glycoproteomic Analysis
•   Pharmacokinetics of Therapeutic 

Antibodies
•  Biomarker Discovery – 

Clinical Proteomics
•  Metabolic Pathway Analysis 
•   Process Analytical Technology (PAT)
•   Protein Solution Structure and 

Dynamics using Hydrogen-Deuterium 
Exchange MS

•   Bio-organic Chemistry: Synthesis 
of Prodrugs and Imaging Agents

•   DNA Damage Caused by 
Environmental Effects 

•   Identifi cation of Metabolites and 
Natural Products

•  Metabolomic Analysis of Blood 
and Tissue

Active Collaborations 

Advion
Agilent
Biogen-Idec
BioSystems International
Centocor (J&J)
Cytyc
Dana-Farber Cancer Institute
Eksigent
Fred Hutchinson Cancer Center
GE Healthcare
Genentech
George Mason University
Glycobiology Institute
Harvard Medical School
Harvard School of Public Health
Joslin Clinic
Massachusetts General Hospital
Millenium
Momenta
National Cancer Institute
New Objective 
Protasis
Protein Forest
Roswell Cancer Center
Sionex
ThermoFisher
Veterans Administration
Waters Corp. 
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