














Extending the Limits of Global Discovery and Targeted Quantitative
Proteomics

Aaron Booy, Brigitte Simons, MDS Analytical Technologies

In this workshop we will discuss new mass spectrometry systems, software, reagents
and workflows that are optimized to accelerate the path from proteomic discovery to
validation, highlighting examples from biomarker research.

Our LC MALDI workflow leverages the speed and sensitivity of the AB SCIEX
TOF/TOF™ 5800 System to provide high confidence identification and relative
quantitation for global proteomic discovery. The discovery workflow takes advantage of
the multiplexing capabilities of iTRAQ® reagents, and overcomes the time requirements
of profiling based experiments. New system and software technologies that extend the
capabilities of the discovery workflow will be introduced.

High-precision, MRM-based quantitation of large panels of proteins or candidate
biomarkers is accomplished on the AB SCIEX QTRAP® 5500 System featuring the
Scheduled MRM™ algorithm. MRM assays for these large panels can be developed at
a rate of up to 50 proteins per day with the automated MRMPilot™ Software and unique
QTRAP® capabilities.

o New technologies for protein biomarker discovery and protein
ID—introducing the AB SCIEX TOF/TOF™ 5800 System and ProteinPilot™ 3.0
Aaron Booy, MDS Analytical Technologies

o Accelerating relative and absolute protein and peptide quantitation in biological samples

with QTRAP" System technology.
Brigitte Simons, MDS Analytical Technologies
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New Advances in Sample Preparation and Protein Profiling for

Proteomics
Sricharan Bandhakavi
University of Minnesota

Treatment with combinatorial peptide ligand beads (ProteoMiner technology) is a sample
preparation process used to reduce biological sample complexity. It provides a
depletion strategy that overcomes most of the disadvantages of immunodepletion which
simultaneously reduces the concentration of high abundance proteins and enriches low-
abundance proteins and peptides. Here we demonstrate how the use of ProteoMiner
protein enrichment technology enables reduction of the protein dynamic range and the
identification of new proteins in saliva for non-invasive detection of human cancers. The
speaker will be Dr. Sricharan Bandhakavi, University of Minnesota.

Downstream in the workflow after sample preparation, a novel sample analysis
technology will be presented. The new Lucid proteomics system provides advanced
TOF/TOF capabilities for top-down proteomics and gives access to the bottom-up
approach on the same mass spectrometry system. This technology offers a powerful
and easy-to-use solution for any protein biomarker researcher using large numbers of
complex biological samples and interested in both top-down and bottom-up proteomic
strategies. Lucid proteomics system enables top-down proteomic profiling of intact,
undigested peptides and proteins for biomarker discovery as well as identification of
biomarker candidates.
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Protein Discovery Lunch Workshop
Introducing the GELFREE™8100 Fractionation System

GELFrEE: A Size-based Protein Fractionation Device with Recovery in the Solution Phase

Alan Doucette, PhD
Dalhousie University, Halifax, NS

Innovations in mass spectrometry have greatly expanded our ability to characterize proteome mixtures,
with the goal of comprehensive proteome analysis now becoming reality through the maturing bottom-up
MS strategy. The expanding role of top-down MS also affords new opportunity to characterize intact
proteins, looking for important modifications which often go missed in the bottom-up approach. Of
course, MS detection relies on front-end sample processing to reduce proteome sample complexity. Gel-
based separations, conducted at the level of intact protein, yield high-resolution separations, though
coupling to MS (particularly in top-down format) is limiting. Solution-based alternatives have tended to
focus on peptide separations, though the benefits of intact proteome prefractionation are clear in
improving comprehensive proteome analysis.

This presentation outlines a unique proteome separation platform designed to fractionate intact proteins
according to molecular weight. The ‘GELFrEE’ system is in fact a form of SDS PAGE, wherein samples are
made to migrate through a short gel ‘column’, and are collected in a time based manner once they ‘elute’
from the gel. The system presents an ideal sample preparation platform for both top-down and bottom-
up MS. The coupling of GELFrEE fractions to MS is discussed, particularly in the context of analyzing SDS-
containing protein fractions.

Robust Two-Dimensional Separations for Top-Down Tandem Mass Spectrometry of the Low
Molecular Weight Proteome.

Neil Kelleher, PhD
University of Illinois, Champaign-Urbana

Top-down Proteomics, in which hundreds of intact proteins are fragmented directly in a mass
spectrometer, allows extensive characterization of the primary structure of whole proteins including
sequence and PTMs. Effective separation of intact proteins is absolutely critical to obtaining higher
proteome coverage for Top-down analyses. Incorporating GELFREE 8100 into our separation strategy to
provide semi-preparative gel electrophoresis, we recently have shown robust fractionation according to
molecular weight to be an effective part of our top-down separation strategy. This effort represents the
most sophisticated combination of “front end” separations, MS hardware, and dedicated bioinformatics
for top-down proteomics to date. We project a robust ability to detect >600 proteins per proteome run
(~4-5 days total time), with identification/characterization of >60% of these species. This strategy for top-
down proteomics will be described in detail along with recent applications to biological and clinical
samples.
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Large-scale Characterization of Protein Function of Infectious Agents

S. Peterson*, K. Kwon*, J. Hasseman*, E. Snesrud*, C. Gross*, S. Latham*, Y. Do*, R. Pieper*, R. Fleischmann*,

Tim Mitchell”.

*The J. Craig Venter Institute, 9704 Medical Center Drive, Rockville MD 20886, USA, *Glasgow Biomedical
Research Centre, University of Glasgow, 120 University Place, Glasgow G12 8TA, UK

Introduction The rapid improvements in genome
sequencing have led to an unprecedented
identification of novel genes. For each new genome
sequenced, at least one-third of the identified genes
have no predicted function. In order to keep pace
with the quantity of gene sequence data being
produced, we have developed strategies to
accelerate the cloning and functional
characterization of genes. Here we report our
progress in advancing gene cloning efficiency and
the establishment of generic, highly parallel methods
for characterizing protein attributes and function
such as protein-protein interactions, antigenicity,
DNA binding specificity and protease discovery.

Methods We exploited oligonucleotide libraries
(Agilent Technologies Inc.) and multiplex PCR to
accelerate the cloning of predicted ORFs encoded in
microbial genomes. We also used recombineering
approaches to improve the throughput of two-hybrid

protein-protein interaction screens. We have
performed methodological comparisons of a variety
of protein expression strategies including the choice
of purification and solubilization tags in the context
of enabling down-stream functional assay
development.

Results We have optimized procedures to facilitate
very high throughput cloning of ORFs by deeply
multiplexing PCR amplification reactions. The
strengths and limitations of this approach will be
described. We have also developed a novel strategy
for performing two hybrid analysis that enables “all
against all” screening of protein-protein interactions.
Last we have developed generic strategies for the
large-scale functional characterization of proteins
derived from microbial genomes. For assay
development, we used a suite of expression vectors
to generate recombinant protein sets representing a
wide variety of targets including: 1.) DNA binding
proteins, (DNA:protein interactions) 2.) predicted cell
surface proteins, (immuno-profiling) 3.) proteases,
(protease discovery) 4.) proteins encoding a type
three secretion system, (protein:protein interactions).
We will describe the strengths and limitations of
these strategies together with an examination of
current efforts aimed at alleviating barriers to future
progress.

Innovative aspects
¢ Very high throughput cloning
o “All against all” two hybrid analysis potential
e Halotag (Promega Corp) for highly parallel
functional assays
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Two-dimensional liquid chromatography and the Synapt G2 HDMS
system for system-wide proteome analysis

Jim Langridge® : Therese McKennal; Hans Vissersl; Scott Geromanosz; Martha
Stapels® ; Craig Dorschel® Marc V Gorenstein?; Dan Golick®

! Waters Corporation, MS Technologies Center, Manchester, UK
2 Waters Corporation, Milford, MA, USA

Mass spectrometry is widely accepted as an essential tool to better understand protein
function, facilitating both the identification and quantification of proteins in complex
samples. In this workshop we will describe recent advances in qualitative and
guantitative approaches for proteomics using novel LC-MS instrumentation.

The first technology we will discuss is a two-dimensional reverse phase-reverse phase
separation strategy, using differential pH, designed to extend the depth to which a
sample can be analysed. This approach allows more material to be loaded onto the LC
system and as such wide quantitative proteome coverage can be obtained. We will
describe this on both S.cerevisiae and E.coli cell lysates.

The mass spectrometer described will be the new Synapt G2 HDMS system. This
system provides the highest peak capacity and in-spectrum dynamic range of any mass
spectrometry system; coupling advanced ion mobility separation capabilities with
outstanding time-of-flight mass spectrometry. This provides MS and MS/MS mass
resolution in excess of 40,000 and mass accuracy below 1ppm. We will describe how a
truly parallel sequencing experiment can be conducted combing our LC-MSF approach
coupled with ion mobility spectrometry, separating ions in the gas phase prior to
fragmentation of each separated species. This UPLC-HDMSF experiment will be
described and examples shown of how this approach can be applied to typical proteomic
samples.
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