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RD in Protein
Kinase Field
Blossoms

This new force to be reck-
oned with demands robust
assays that can keep up.

Single Use
Becoming an
Established Tool

Suppliers have been listening
carefully to users’ needs and
working hard to meet them.

> The Ghosts of
Medical Research
Academics should fully invest-
igate data before lending
their names to ghostwritten
articles. p. 6

> Tissue-Based
Diagnostics Niche
Expanding

The field's revenues are
expected to more than
double by 2016. p. 10

> Tiny but Powerful
Solutions for Sample
Preparation

Technologies developed in
biodefense industry improve
wide range of workflows.

p.16

> Pioneering New
Collaborative Approaches
The NIH Chemical Genomics
Center is a disease-research
extension of the HGP. p. 45
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Researchers from Duke
University are using

array CGH in their

#i efforts to find de novo
genomic changes
linked to autism. This
schematic represents
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Richard A. Stein, M.D., Ph.D.

Mass Spectrometry’s Role
in Discovery on the Rise

Technological Advances
Continue to Increase the
Versatility of this Reliable
Lab Workhorse

K. John Morrow Jr., Ph.D.

he “Ion Chemistry and Mass Spectrometry

Conference” held at Lake Arrowhead, CA, ear-

lier this year, covered many advances in mass
spectrometry that have allowed unprecedented analysis
of molecular events occurring in normal and pathologi-
cal biomolecular systems.

Among the enabling technologies highlighted at the
meeting was work done by Joseph Loo, Ph.D., profes-
sor of chemistry and biochemistry of the University of
California, Los Angeles. “We have developed electro-
spray ionization mass spectrometry methods with
improved sensitivity for detecting and measuring pro-
tein noncovalent complexes,” he said.

His group is presently also concerned with obtaining
structurally relevant information on protein-ligand inter-

: . tions. In addition, the team, which iousl rted
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h at the Uni y of Arizona are studying Aedes
aegypti, the i ponsible for itting yellow fever
and dengue fever. The inset shows a dissected mosquito in a
droplet of pi inhibi ktail, ing the mid-gut as
well as ovaries removed from the abdomen.

a mass spec-based method for localizing ligand binding
sites, has now extended this work to address nucleotide

See Mass Spec on page 22
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CGH Delivers
Insights on
Cytogenetics

Technique’s Considerable Power Has
Led to Extensive Use in Research
Laboratories and Clinical Settings

arly efforts to examine genomic changes in the clinical set-
ting relied on cytogenetic techniques such as chromosome
karyotyping, a widely used approach to examine chromo-
somes and identify changes that could be responsible for a specific
phenotype. This technique is sometimes inadequate, however, due to
its crude limit of resolution, five to ten million bases, after which

See Array CGH on page 26

B CMO Goodwin
Biotechnology is collaborating
with cell-line development
firm Hyprocell to offer one-
stop services...B3 SAFC
began-a-$6.25 millioninvest
ment program to expand its
Lenexa, KS, facility and create a
global Center of Excellence for
upstream and downstream pro-
duction of dry powder media
and reagents B SciLog
expanded sales and technical
support services for European
market...E3 Renhuang
Pharmaceuticals next month
expects to launch Qing Re Jie
Du oral liquid, a traditional OTC
Chinese medicine for the treat-
ment of the flu and upper respi-
ratory infections...E3 BioFocus
and CHDI Foundation entered
into five-year collaboration to
discover novel drugs for
Huntington disease...E3 Novo-
zymes and China-based
Dacheng Group say they
will expand cooperation in
developing biochemicals
derived from biomass and pro-
mote the industrialization of
ed glycol...

pproved Dendreon’s
e® autologous cellular
immunotherapy for advanced
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binding, specifically aiming at the site of
ATP-binding to adenylate kinase.

Mass spectrometry is an outstanding
tool for investigating molecular interac-
tions—it is sensitive, specific, and fast, par-
ticularly when combined with electrospray
ionization, which ionizes macromolecules
without disrupting weak, noncovalent
interactions. The extremely precise molecu-
lar mass measurement provides direct evi-
dence for protein-ligand or nucleotide-lig-
and associations. Indeed, the interactions
may be retained during the transition from
liquid to gas phase, thus permitting the size
of the complex and the binding stoichiom-
etry to be accurately assessed.

Classically, mass spec analysis uses a
“bottom-up” strategy, in which molecules
are fragmented with proteases, then their
molecule weights are assessed, and an over-
all picture of the original protein is assem-
bled. However, Dr. Loo and his colleagues
are exploiting a “top-down” approach to
ligand-protein dynamics in which intact
complexes are introduced into the mass
spectrometer, so information describing the
native complex is retained.

Even molecules that bind relatively weakly
to one another can maintain their association
in the gas phase, the relationships being fixed
by the solution-phase positioning of the com-
ponent molecules. Dr. Loo has taken advan-
tage of the stability of electrostatic interac-
tions to determine the adenosine 5" triphos-

K. Jobn Morrow Jr., Ph.D.
(jmorrow@genengnews.com), is
president of Newport Biotech and a
contributing editor for GEN.

Web: www.newportbiotech.com.

phate binding site of adenylate kinase.

“We have also discovered new reagents
for increasing protein charge for electrospray
ionization mass spectrometry that markedly
improve the efficiency of tandem mass spec-
trometry of proteins.”

A number of neurological disorders are
the result of abnormal protein aggregation,
including Alzheimer, Parkinson, Creutzfeld-
Jacob, and Huntington diseases. Normal
protein components are modified in ways
that force their aggregation, blocking normal
neuronal impulse transmission. An under-
standing of this process, obtained through
the use of electrospray ionization mass spec-
trometry, could contribute to the design of
therapeutic molecules for these conditions.

Dr. Loo has used data from his top-
down mass spec strategy to probe the sites
of compounds binding to amyloid b pro-
tein. Amyloid b self-aggregates into a vari-
ety of neurotoxic structures from fibrils to
oligomers, which are the more neurotoxic
of the two. A potential anti-Alzheimer
therapy could be to develop low molecular
weight compounds that block the forma-
tion of these toxic aggregates.

“In the development of novel inhibitors,
localization of their sites of interaction on the
target of interest is a critical first step in the
drug discovery process. Our mass-spectrom-
etry studies can augment the existing body of
knowledge for a given biochemical complex,
and they can provide key preliminary insight
on the structure of supramolecular assem-
blies, especially for complexes not amenable
to x-ray crystallography or NMR.”

Yellow Fever Vector
Vicki Wysocki, Ph.D., professor of chem-
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ChromoCure to Take Over
Genome Research Group

ChromoCure (www.chromocure.com)
signed a letter of intent to acquire Genome
Research Group (GRG; www.genomere
searchgroup.com). The merger transaction
is valued to be in excess of $25 million.
ChromoCure claims the combination of
GRG's platforms with its own chromoso-
mal-scanning technology will strengthen
its capabilities in cancer detection and
therapy by providing on-demand, real-
time cancer progression analysis to moni-
tor treatment efficacy.

Duke and LabCorp Form JV

Duke University Medical Center and
Laboratory Corp. of America (www.lab
corp.com) formed a joint venture to com-
mercialize new biomarkers. According to
the partners, the new entity will speed the
translation of newly discovered biomark-
ers into clinical tools that can measure

.
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individual therapeutic responses, predict
disease progression, and evaluate biologic
or disease-causing processes.

The Biomarker Factory, as this venture
will be called, combines Duke’s expertise in
biomarker discovery and validation with
LabCorp’s skill in the development and
commercialization of diagnostic and labo-
ratory tools. The Biomarker Factory will
also capitalize on LabCorp's biorepository,
which is being developed to discover and
validate biomarkers in human disease.

Activiomics Inks Agreement
with GSK

Activiomics (www.activiomics.com), a
spin-out from the Institute of Cancer at
Barts and The London Medical School,
entered into a commercial agreement with
GlaxoSmithKline (GSK; www.gsk.com) to
investigate inflammatory signaling mech-
anisms. Activiomics was founded based on
mass-spec based technology developed

Genetic Engineering & Biotechnology News

Hybrid instruments combining ultraperformance LC (UPLC) with mass spectrometers play an important
role in all aspects of early and late-stage drug discovery. As the footprint of these instruments continues

to in size, the feat

ever more

ing scientists to derive more

information from a single analysis according to Waters.

istry at the University of Arizona, Tucson,
provided a proteomics analysis of iron-relat-
ed ovarian proteins from Aedes aegypti, the
mosquito responsible for transmitting yellow
fever and dengue fever. As the mosquito
requires an iron-containing blood meal to
carry out oogenesis, Dr. Wysocki and her col-
leagues reasoned that the iron transport pro-
teins could be a target for vector intervention.
Accordingly, they searched for iron-regulated
and iron-transport proteins in the ovaries of

by scientists at Barts and The London
School of Medicine and Dentistry at
Queen Mary University of London that
provides a method for analyzing and inter-
preting cell signaling pathways. The
TIQUAS platform reportedly has advan-
tages over existing methods in that it is
quantitative, antibody-free, label-free, and
applicable to any cell or tissue sample.

Thermo Fisher Extends
Collaboration with Luxembourg
Clinical Proteomics Director

Thermo Fisher Scientific (www.thermo
fisher.com) and professor Bruno Domon,
director of the new Luxembourg Clinical
Proteomics unit (LCP), have reunited to
develop workflows that overcome current
bottlenecks in biomarker discovery and
assay development for clinical proteomics
research. The LCP is funded by the Fonds
National de la Recherche and is hosted at
Public Research Centre for Health. [ ]

mosquitoes raised on different diets.

This was another example of the bottoms-
up approach, in which the ovaries of the
insects were dissected and separated on one-
dimensional gels. The bands were excised,
digested with proteases, and subjected to lig-
uid chromatography followed by mass spec
analysis. The identified proteins were then
surveyed on the protein database.

A large number of proteins was identified.
Ferritin was one of the proteins found in the
ovaries of the mosquitoes raised on the iron-
containing diet, suggesting that it is upregu-
lated in the presence of hemoglobin in artifi-
cial diets. The presence of the enzyme aconi-
tase, known to require iron for activity in
other organisms, was also detected.

“We found that proteins expressed in the
ovaries of mosquitoes varied significantly
depending on the diets these mosquitoes
received,” explained graduate student
Michelle Huang, who was involved with the
study. “The proteins expressed included
essential proteins performing developmen-
tal, structural, and ribosomal functions.”

Interestingly, iron-transport proteins did
not pass the filtering criteria that the team
had designed as part of the experimental
protocol. “Some of these proteins could rep-
resent targets for population control. We are
currently expanding on these experiments
for more confident identification.”

Blocking the Memory Thief

Michael Bowers, Ph.D., professor in
the department of chemistry and bio-
chemistry at University of California,
Santa Barbara, reviewed the structure
and assembly of prion protein fragment

See Mass Spec on page 24
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PrP106-126. All prion-based disorders
are characterized by the accumulation of
an abnormally folded form of the prion
protein as b-sheet-rich amyloid fibrils in
the brain. This pile-up of aggregates in
neuronal cells is believed to be responsi-
ble for the memory loss that is the hall-
mark of these devastating conditions.

The early events in the formation of these
b-sheets are not well understood. The devel-
opment of effective vaccines or molecules
that could block the aggregation process will
require the intimate knowledge of these
changes. Dr. Bowers and his team employed
ion mobility spectrometry combined with
mass spec to delineate one of the key
domains involved in amyloid formation.

The team’s observations on monomeric
and oligomeric structures of aggregating and
nonaggregating forms of the critical region
were crunched using replica exchange
molecular dynamics. This computer simula-
tion model analyzes the interactions of
atoms and molecules over time by approxi-
mations from physics, giving a view of the
kinetic motion of the particles. The Bowers
analysis also employed replica exchange, a
Monte Carlo simulation approach that runs
parallel replicas of the simulation, selecting
the most probable outcomes.

Based on the data collected and the analy-
ses conducted, the team concluded that
ordered b-hairpin monomers form the
nucleus of the aggregates rather than the
converse hypothesis, which states that the
process is driven by disordered monomers.
This ordered collection of b-structured
aggregates then progress to the fibrils
responsible for the actual disease. Since
observations of the behavior of different
forms of the peptide argue for intermolecu-
lar rather than intramolecular initiation of
oligomer formation, the understanding of
the mechanism of the b-sheet-rich amyloid
fibrils is moved to a new level.

Mass Spectometry Instruments for Proteomic Studies

Company Product

AB Sciex QStar® Elite Hybrid
www.absciex.com LC/MS/MS System
Agilent Technologies 6538 Ultra High Q-TOF
www.agilent.com LC/MS System

Bruker Daltonics
www.bdal.com

HCTultra PTM Discovery
system

PerkinElmer
www.perkinelmer.com

prOTOF™ 2000

Shimadzu Scientific LCMS-IT-TOF mass

Instruments spectrometer
www.ssi.shimadzu.com

Thermo Fisher Scientific  LTQ Orbitrap XL ETD®
www.thermo.com

Varian Fourier Transformation MS

www.varianinc.com

Waters
www.waters.com

nanoAcquity UPLC™/

The analysis performed by the Bowers
lab has a broad range of applications out-
side the field of Alzheimer investigation. A
thorough understanding of the dynamics of
chemical interactions is a powerful inform-
ative tool that will aid in rational drug
design and could serve as a means of mod-
eling effective antigens for vaccines.

Probing Peptide Properties

Mass spec is also proving to be a highly
sensitive tool for delineating the effects of

Description

Achieves sub-ppm mass accuracy across a
mass range with no low-mass cut off

Features dual ESI technology while delivering
sensitivity, dynamic range, isotopic fidelity,
mass accuracy, and resolution

lon trap MS system

MALDI O-TOF mass spectrometer

Hybrid system for biomarker discovery,
metabolite identification, and proteomics
research

For proteomics analyses: A hybrid MS system-
combining linear ion trap and orbitrap mass
analyzer. Three fragmentation techniques: collision
induced dissociation, higher-energy collision
dissociation, and electron transfer dissociation

For use in proteomics, metabolomics, and
petrochemical and environmental analysis.
Includes the 920/910-MS TQ-FTMS, providing
two distinct mass spectrometers

Hybrid quadrupole time of flight system
for peptide sequencing, protein ID,
and oligonucleotide analysis

Focus

Identifies low -evel proteins and metabolites
in biological samples

Qualitative analysis in support of proteomics,
metabolomics, food safety, and environmental
studies

Both collision-induced dissociation and electron
transfer dissociation fragmentation on a high-
resolution ion trap instrument

For protein identification using PerkinElmer inte-
grated software

Coupling atmospheric pressure ionization with
ion-trap and time-of-flight technologies. Simpli-
fies MS/MS data interpretation and selectivity of
detection. Fast polarity switching speed, com-
bined with compressed ion injection, ballistic ion
extraction, and dual-stage reflectron technology

For advanced proteomic projects requiring high
resolution and high mass accuracy. Equipped with
microspray ionization source from Michrome
Bioresources and U3000 Cap-LC system from
Dionex

Instrument available in a range of field strengths,
including 7, 9.4, 12.0, and 15.0 Tesla. Dual-cart
design allows switch between several instrument
carts utilizing a single magnet

Manufactured by Micromass. Delivers a mass
range of X 32,000 Da with resolution of: X 5,000.
Available with nanoAcquity UPLC™ data system
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Chemiluminescent, Bioluminescent,
Fluorescent and Colorimetric
Imaging Systems for Proteomics,
Genomics and Plant Re=zearch
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Scientific Instruments’ LCMS ion trap time-of-flight (LCMS-IT-TOF) mass spectrometer

charge distribution on peptide structure,
which, in turn, affects the behavior of sig-
naling peptides in regulating gene expres-
sion. Jianhua Ren, Ph.D., associate profes-
sor at the University of the Pacific, and her
colleagues presented research on the acidi-
ties of short peptides and how this proper-
ty affects their propensity to undergo con-
formational changes.

Dr. Ren’s group studies thioredoxins,
ubiquitous proteins found throughout liv-
ing organisms. These enzymes perform as
antioxidants by cysteine thiol-disulfide
exchange, catalyzing protein reduction.
Cysteine residues are found in the active
site of the thioredoxin molecule in a CXXC
configuration, and they are essential to its
antioxidant performance.

Dr. Ren and her colleagues are exploring
the helix macrodipolar effects on the gas-
phase acidity of peptides. The protein alpha
helix has an intrinsic macrodipole moment
running from the N-terminus to the C-ter-
minus. In a solution with relatively low pH,
the N-terminal cysteine will be ionized and

the C-terminal cysteine will not. The ion-
ized cysteine facilitates the thiol-disulfide
exchange reaction.

By generating a family of related peptides,
Dr. Ren and her team were able to investigate
the effect of various amino acid substitutions
on the gas-phase acidity of the peptides. “We
found that N-terminal cystine peptides are
more acidic than the corresponding C-termi-
nal ones, and that longer peptides are more
acidic than the corresponding shorter ones,”
Dr. Ren explained. “Finally, our computa-
tional studies showed that the ionic N-termi-
nal cystine peptides prefer helical conforma-
tions, while the ionic C-terminal cysteine
analogues are mainly random coils.”

A number of pressing questions in rational
drug development can be explored most
expediently using mass spec and its many per-
mutations. The discovery process requires
refined molecular analysis that enables the
modeling of compounds that precisely target
the source of the disease process. This may
prove to be the best route to achieving a
strong pipeline of innovative drugs. GEN|



