
Dear Friends and Colleagues: 

On behalf of the Abstract Committee, let me welcome you to HUPO2009 World Congress 
and to Toronto. Thanks to your enthusiastic support and contributions, we have put 
together an excellent and comprehensive program covering a wide-spectrum of proteomic 
science from 36 countries. This Proceeding Book provides all programmatic information as 
we have it when we go to press, including the program overview, the over 920 abstracts 
that you submitted and sorted according to the 33 categories that you had chosen, as well 
as information on invited speakers and Young Investigator Awardees. We are pleased to 

be able to put together an oral program that comprises some 150 presentations, most of which are selected 
from the abstracts that you submitted. 

We thank the editorial efforts of Dr. Peipei Ping and her associates, as well as the production teams of Clinical 
Proteomics for bringing our concept of a Proceeding Book to fruition. 

Thank you again for your enthusiastic support. Have a great conference! 

 

 

Professor K.W. Michael Siu 

Chair of Abstract Review Committee 

On behalf of HUPO 2009 Organizing Committee 
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Important Dates for HUPO2009 World Congress Events: 
 
Friday, September 25th, 2009. 

 CNPN Symposium. 
The 2009 CNPN Symposium is to be held on Friday, September 25th, 2009 from 8:30am-5:00pm at the Westin 
Harbour Castle Hotel. This 2009 CNPN Symposium is sponsored by the Canadian National Proteomic Network 
(CNPN). It will be co-chaired by Professor Juergen Kast and Professor John Marshall. This symposium is expecting 
300 attendees.  

 
Saturday, September 26th, 2009. 

 HUPO Education Day Program. 
The Education Day Program of HUPO2009 is scheduled to take place on Saturday, September 26th, 2009. 
HUPO2009 Education Day Program is co-chaired by Professor Angelika Gorg, Professor Thierry Rabilloud and 
Professor Ole Jensen. Detailed Program is online (www.hupo2009.org). 
 

 HUPO Scientific Initiative Workshops. 
Professor Gil Omenn, Chair of the HUPO Initiative Committee, has coordinated the organization of all Initiative 
workshops for HUPO2009 World Congress. Detailed Program is online (www.hupo2009.org). 

 

 International Forum of Proteomics. 
The 1st International Forum of Proteomics is scheduled to take place on Saturday, September 26th, 2009, from 
9:00am to 5pm. This event is co-chaired by Professor Michael Siu, Professor Daniel Chan, and Professor Peipei 
Ping. Detailed Scientific Program is online (www.hupo2009.org). 

 

 Proteomic Gala. 
The 1st Proteomic Gala is scheduled to take place on Saturday, September 26th, 2009, from 7:30pm to 10:00pm. 
This event is co-chaired by Professor Christoph Borchers and Professor Peipei Ping. Detailed Scientific Program is 
online (www.hupo2009.org). 

 
Sunday, September 27th, 2009. 

 HUPO Clinical Day Program. 
The Clinical Day Program of HUPO2009 is scheduled to take place on Sunday, September 27th, 2009. HUPO2009 
Clinical Day Program is co-chaired by Professor Denis Hochstrasser and Professor Jan Schnitzer. Detailed Program 
is online (www.hupo2009.org). 
 

 Proteomics Technology Development Symposium. 
This symposium is co-organized by Professor Christoph Borchers and Professor John Yates. Detailed Program is 
online (www.hupo2009.org). 

 

 HUPO Council Meeting and Council Dinner. 
For detailed information on HUPO Council Meeting, please contact Dr. Pierre Legrain at  Pierre.Legrain@cea.fr. For 
detailed information on HUPO Council Dinner, please contact info@HUPO2009.org. 
 

 Dinner Cruise Sponsored by Brukers. 
A dinner cruise is sponsored by Brukers following the Proteomics Technology Development Symposium. This is 
available for registered HUPO2009 attendees only. Please see detailed information online (www.hupo2009.org). 

 
Monday, September 28th, 2009. 

 HUPO2009 World Congress Opening Ceremony and Reception. 
The opening ceremony for HUPO2009 is scheduled to take place on Monday, September 28th, 2009 from 5:00pm to 
7:30pm. It includes two keynote lectures, welcoming address, entrainment program, and reception. 
 

Tuesday, September 29th, 2009. 
 HUPO Member General Assembly is scheduled from 6:30pm to 7:30pm. 
 

Wednesday, September 30th, 2009. 
 HUPO2009 World Congress Closing Ceremony and Banquet is scheduled from 5:00pm to 10:00pm. 
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HUPO2009 Pre-congress Programs and Events   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
HUPO2009 graciously acknowledges the generous support by: 
 
 
 
 
 
 
 
 
 
 

HUPO Clinical Day Program 
Sunday, Sept 27th, 2009 

 

Co-Chaired By 
 

Jan Schnitzer 
 

Professor and Scientific Director 
Vascular Biology Program 

PRISM, US 

HUPO Scientific Initiative Workshops 
Saturday, Sept 26th, 2009 

 

Chaired By 
 

Gil Omenn 
 

Professor and Director 
Internal Medicine and Human Genetics 

University of Michigan, USA 

HUPO Education Program 
Saturday, Sept 26th, 2009 

 

Co-Chaired By 
 

Thierry Rabilloud 
 

CNRS Permanent Researcher 
DRDC/BECP 

CEA-Grenoble, France

HUPO Education Program 
Saturday, Sept 26th, 2009 

 

Co-Chaired By 
 

Ole Noerregaard Jensen 
 

Professor and Director 
 Biochemistry and Molecular biology  

Syddansk, University, Denmark

HUPO Clinical Day Program 
Sunday, Sept 27th, 2009 

 

Co-Chaired By 
 

Denis Hochstrasser 
 

Professor and Chairman 
Head of Pathology Department 

University of Geneva, Switzerland 

HUPO-sponsored Scientific Initiatives 
 

HLPP      HBPP 
PSI      HAI 
PPP      HGPI 
HUPO CVI    DBI 
Stem Cell     HKUPP 
 

Human Proteome Projects 
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HUPO2009 Pre-congress Programs and Events   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Saturday, September 26th, 2009 
7:30 pm – 10:00 pm 

The Westin Harbour Castle 
Toronto, Canada 

 

Enjoy an evening of discussion on science, society, 
and our environment with philanthropic visionaries, policy makers, 

community leaders from the private and the public sector, 
patients, physicians, and world-renowned scientists 

from North America and around the world. 
 

Come and join us at the 2009 Gala event, be part of a global effort 
to raise public awareness of proteomic sciences, 

to build knowledge base for biology and medicine, and 
to develop concepts and initiatives towards better health. 

 

Keynote lecture by an internationally distinguished leader committed to the  
advancement of science, global health and medicine; 

announcement of the top 10 most influential icons and milestones in proteomic science,  
selection made by the proteomic community.  

 

Banquet and Live Entertainment 
 

1st International Forum of Proteomics 
 

Award Ceremony and Lectures 
 

Saturday, September 26th, 2009  
9:00 am – 5:00 pm 

Award Lecture By 
  

Michael Snyder 
 

Professor and Director 
Genetics 

Stanford School of Medicine, US  

Award Lecture By 
 

Fuchu He 
 

Professor and Director 
Beijing Institute of Radiation Medicine 

Chinese National Center of 
Biomedical Analysis, China

Award Lecture By 
 

Ralph Bradshaw 
 

Professor and Deputy Director 
Mass Spectrometry Facility 

UCSF and MCP, US 

11sstt  

Where world leaders meet to better human health 
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A Message from the Chair:  
 

We would like to congratulate the awardees for their excellent research and participation in 
the HUPO2009 World Congress. A total of 117 awards were provided to support young 
investigators from 28 countries/regions. We wish the continued success of the young 
investigators in proteomic sciences.  
 

Our sincerely appreciations for those provided generous support for the HUPO2009 Young 
Investigator Awards, Genome Canada, Genome British Columbia, Thermo Scientific and 

Agilent Technologies. In parallel, our special thanks go to HUPO2009 Keynote Lecture Speakers and many 
Invited Speakers, who made personal contributions to support the HUPO2009 Young Investigator Award.  
 

I wish you sincere congratulations and a successful meeting. 
 

 
Professor John R Yates III 
Chair of HUPO2009 Young Investigator Awards Committee 
 
 

 
 
List of HUPO2009 Young Investigator Awardees 

Name Affiliation  Name Affiliation 
Cecilia Ng Australia  Graham Gibson Canada 
Albert Lee Australia  Geraldine Walsh Ph.D Canada 
Rommel Mathias Australia  Elizabeth Clemis Canada 
Sibasish Dolai Australia  Rachel.Kozlowski Canada 
Naveid Ali Australia  Philipp Lange, Ph.D Canada 
Muhammad Rizwan Austria  Pitter Huesgen Canada 
Klaus Kratochwill, MSc Austria  Xi Simon Wang Canada 
Ruth Daniels, Ph.D Belgium  Jonathan B.Béland Canada 
Annelies Vanheel Belgium  Jean-Philippe Gagne Canada 
Christopher Hughes Canada  Valerie Poirier Canada 
Amelia Nuhn Canada  Liangliang Sun China 
Nicholas Carruthers Canada  Qiang Shan China 
Lei Li Canada  Haidan Sun   China 
Leslie Mitchell Canada  Li Zheng China 
Mohamed Abu-Farha Canada  Lian Zhao  China 
Huadong Liu Canada  Tine Engberg Thingholm Denmark 
Jean-Philippe Lambert  Canada  Fidel Anaya England 
Ruijun Tian Canada  David Trudgian, Ph.D England 
C.Y. Chan, Canada  Dhilia Udie Lamasudin England 
Chris Hao Pu Canada  Gina Lynn Eagle, Ph.D  England 
Xuan Ding Canada  Andrew Dowsey England 
Parveen Sharma, Ph.D Canada  Martin Barrios-Llerena, Ph.D England 
Nancy Fang Canada  Budin Ghyslain France 
Brett Eyford Canada  Somayyeh Fahiminiya France 
Morteza Razavi  Canada  Olivia Baessler Germany 
Nan Wang Canada  Xiaobo Yu, Ph.D Germany 
Tomonori Kaneko Canada  Yan Luo, Ph.D Germany 
Cordula Klockenbusch, Ph.D Canada  Stella Sun Hong Kong 
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Name Affiliation  Name Affiliation 
Xu Zhi, Michelle Hong Kong  Olena Zakharchenko Ph.D Sweden 
Satyendra Chandra Tripathi India  Loïc Dayon, Ph.D Switzerland 
Poonam Gautam, Ph.D India  MiaoHsia Taiwan 
Ravindra Varma Polisetty India  Wei-Chi Ku Tawain 
Amol Suryawanshi, Ph.D India  Chih-Ching Wu Ph.D Tawain 
Tanu Bajaj  India  Chun-I Wang  Tawain 
Muzafar Ahmad Macha India  Ting-Yu Lin Tawain 
Mahdyie Jadaliha  Iran  Wararat Chiangjong Thailand 
Aisling Robinson Ireland  Rattiyaporn Kanlaya, Ph.D Thailand 
Ciara McManus, Ph.D  Ireland  Huan He USA 
Elisa Maurizio Italy  Christine Vogel USA 
Domenica Scumaci, Ph.D Italy  Gurudutt Pendyala, Ph.D USA 
Rena Sano  Japan  Daniel Boutz USA 
Sameh Magdeldin, Ph.D Japan  John M. Asara, Ph.D USA 
Venugopal Balakrishnan Malasyia  Yan Li, Ph.D USA 
Magalie Boucher  New Zealand  Anastasia Yocum USA 
Håvard Loftheim Norway  Brendan Faherty  USA 
Therese Solstad Saunders Norway  Hyungwon Choi USA 
Nikolaus Oberprieler, Ph.D Norway  Tao Liu, Ph.D. USA 
Saadia Zahid Pakistan  Timothy Clough USA 
Rizma Khan Pakistan  Aleksey A. Nakorchevskiy, Ph.D USA 
Samreen Riaz, Ph.D Pakistan  Gurkan Bebek, Ph.D USA 
Igor Popov Russia  Estelle Glory USA 
Dmitry Avtonomov Russia  Judith Coppinger USA 
Ilya A. Agron Russia  Bryan Fonslow USA 
Karthik Narasimhan Singapore  Amit Kaushal USA 
Patricia Mathabe South Africa  Sarah Warburton  USA 
Suereta Fortuin South Africa  Gabrielle Giese  USA 
Sandro Argüelles Castilla, Ph.D Spain  Ning Deng, Ph.D USA 
Fernando de la Cuesta Spain  Christopher I. Murray USA 
Kah-Wai Lin, M.D Sweden    

 
Awardees Grouped by Country/Region 
Country/Region Number  Country/Region Number  Country/Region Number 
Australia 5  India 6  Singapore 1 
Austria 2  Iran 1  South Africa 2 
Belgium 2  Ireland 2  Spain 2 
Canada 29  Italy 2  Sweden 2 
China 5  Japan 2  Switzerland 1 
Denmark 1  Malasyia 1  Taiwan 5 
England 6  New Zealand 1  Thailand 2 
France 2  Norway 3  USA 21 
Germany 3  Pakistan 3    
Hong Kong 2  Russia 3    

 

Awardees Grouped by Continent 

 

50

34 

33 

America

Asia & Oceania 

Europe & Africa 
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Keynote Speakers in HUPO2009 Plenary Sessions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P8 Lecture  
On Tuesday PM By 

  
Christoph Borchers 

 
Professor and Director 

Genome BC Proteomics Centre 
University of Victoria, Canada

P4 Lecture  
On Monday PM By 

 
John Yates 

 
Professor and Director 
Chemical Physiology 

TSRI, US 

P9 Lecture  
On Wednesday AM By 

  
Ruedi Aebersold 

 
Professor and Director 

Molecular Systems Biology  
ETH-Zürich, Switzerland

P10 Lecture  
On Wednesday AM By 

 
Donald Hunt 

 
Professor 

Chemistry and Pathology 
University of Virginia, US 

P3 Lecture  
On Monday PM By  

 
Cathy Costello 

 
Professor and Director 

Mass Spectrometry Resource  
Boston University, US

P1 Lecture  
On Monday AM By  

 

Mathias Uhlen 
 

Professor and Vice President 
Microbiology 

KTH, Sweden 

P2 Lecture  
On Monday AM By  

 
Jan Schnitzer 

 
Professor and Scientific Director 

Vascular Biology Program 
PRISM, US  

P7 Lecture  
On Tuesday PM By  

 
Carol Robinson 

 
Professor and Director 

 Churchill College  
University of Cambridge, UK

P6 Lecture  
On Tuesday AM By  

 
Mark Baker 

 
Professor and Chair 

Proteomics and CEO of APAF 
Macquarie University, Australia

P5 Lecture  
On Tuesday AM By 

 
Jack Greenblatt 

 
University Professor 
Medical Research 

University of Toronto, Canada
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A Human Protein Atlas for Profiling Cells, Tissues and Organs 

 

Mathias Uhlen  
 

School of Biotechnology, AlbaNova University Center, Royal Institute of Technology (KTH), Stockholm, Sweden 
 

 

The new version 5.0 of the Human Protein Atlas (www.proteinatlas.org) contains 8,000 validated antibodies targeting 
6,800 genes corresponding to approximately one third of the protein-encoded genes in humans. The portal contains more 
than 6 million high-resolution images generated by immunohistochemistry and confocal microscopy. The antibodies have 
been generated to regions of low homology (1) and the long-term objective is to generate paired antibodies towards the 
protein targets with separate and non-overlapping epitopes (2). Pilot projects have been initiated to also generate 
recombinant affinity reagents (3) and a community-based portal for sharing antibody and antigen validation data has 
recently been launched (4) as well as a pilot version of a Rodent Brain Protein Atlas (5).  We have used the human 
protein atlas as a discovery tool to find potential biomarkers for cancer diagnostics.  
 

1. Berglund et al (2008) Protein Science 17, 606-613. 
 

2. Rockberg et al (2008 Nature Methods, 5(12):1039-45 
 

3. Uhlen et al (2008) Nature Methods 5 (10): 854-855. 
 

4. Björling and Uhlen (2008) Mol Cell Proteomics 7(10): 2028-37 
 

5. Mulder et al (2009) Mol Cell Proteomics, in press. 
 

Note: The full version of this abstract can be found at the section of Human Proteome Projects within this proceeding 
book (abstract #H121). 

 
 

 
 

 
 

Proteomic Imaging of Endothelium and Caveolae for Targeted Penetration into Single Organs 
and Solid Tumors 

 

Jan. E. Schnitzer 
 

Proteogenomics Research Institute for Systems Medicine, San Diego, CA 
 

 

Hundreds of disease biomarkers have been discovered. Accomplishing noninvasive targeted imaging and 
pharmacodelivery using biomarkers is challenged by in vivo barriers limiting access inside most tissues. For example, 
vascular endothelium prevents the penetration of intravenously injected biological agents into tissue where they can be 
effective.  By integrating tissue subfractionation, subtractive proteomics, bioinformatic interrogation, antibody generation, 
expression profiling, and various imaging modalities, we can identify and actually validate the subset of biomarkers that 
are targetable in vivo. Tissue microenvironment extensively influences endothelial expression. Antibodies to select 
endothelial and caveolar proteins can not only very rapidly target a specific organ or tumor in vivo but also penetrate deep 
into the tissue. This greatly enhances the targeting of drugs, nanoparticles, gene vectors, and radioisotopes to facilitate 
disease imaging and treatment. This “organellar proteomic imaging” strategy creates a unique delivery system with many 
clinical opportunities to diagnose and treat a wide variety of diseases. 
 
 
Note: The full version of this abstract can be found at the section of Organelle Proteomics within this proceeding book 
(abstract #O125). 
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Top-down Analysis of Native and Crosslinked Proteins to Locate Modifications and 

Investigate 3-Dimensional Structures 
 

Catherine. E. Costello 
 

Boston University School of Medicine, 670 Albany Street, Rm 511, Boston, MA 02118-2646 USA. 
 

 

In biological systems, most proteins undergo one or more forms or post-translational modification; these changes strongly 
affect protein localization, interactions and turnover. In addition, multiple sequence variants can occur, and proteins 
associate into functional complexes. Proteolytic digestion of protein mixtures risks the loss of valuable information, since 
critical details regarding the extent and interrelationships of these important features is lost. We are pursuing top-down 
and crosslinking as methods to extract the maximum information from intact proteins that are identified as significant in 
proteomic investigations and are applying new strategies and software tools for this purpose. Top-down sequencing of 
native and crosslinked proteins has been carried out online and offline, on LTQ-Orbitrap, FT, Q-o-TOF and ion trap MS 
systems and multistage MSn, including in-source fragmentation, CID, IRMPD, ECD and ETD. The spectra have been 
interpreted using the Boston University Protein IDentifier – Top Down (BUPID-TD), and publicly available programs.  

For the crosslinking experiments, we employed BS3, a homobifunctional crosslinker that contains an amine-reactive N-
hydroxysulfosuccinimide (NHS) ester at each end of an 11.4-A spacer arm. Conditions for the crosslinking reaction were 
carefully optimized to minimize the number of crosslinks, to focus on the most significant through-space interactions. 
Proteins of particular interest to our investigations of oxidative stress in cardiovascular disease, e.g., hemoglobin, and/or 
systemic amyloidoses, e.g., transthyretin, were chosen as the central objects of the research; other well-characterized 
proteins were used for method development and evaluation of results. Our results are consistent with published X-ray 
crystallographic data. When fully developed, the method should be applicable to novel proteins and sequence or post-
translationally modified forms of known proteins, which occur in very small amounts and have no X-ray data. 
 

Acknowledgements:  
 

This project was funded NIH-NCRR grants P41 RR10888, S10 RR15942, S10 RR20946 and S10 RR25082 and by NIH-
NHLBI contract N01 HV28178. We thank Bruker for loan of the amaZon and access to the solariX. 
 
Note: The full version of this abstract can be found at the section of Structural Proteomics within this proceeding book 
(abstract #S213). 

 
 

 
 

 
 

Driving Biological Discovery Using Quantitative Mass Spectrometry 
 

John R. Yates 
 

Department of Chemical Physiology, The Scripps Research Institute, LaJolla, CA, USA 
 

 

A component to understanding biological processes involves identifying the proteins expressed in cells as well as their 
modifications and the dynamics of processes.  Several major technologies, but especially mass spectrometry, have 
benefited from large scale genome sequencing of organisms. The sequence data produced by these efforts can be used 
to interpret mass spectrometry data of proteins and thus enables rapid and large-scale analysis of protein data from 
experiments.  Advances in multi-dimensional separations as well as mass spectrometry have improved the scale of 
experiments for protein identification.  This has improved the analysis of protein complexes, and more complicated protein 
mixtures.  Quantitative mass spectrometry can be used to study biological processes such as protein-protein interactions, 
development or the effects of gene mutations on pathways.  Recent studies on the interactions of the Cystic Fibrosis 
Transport Regulator as it progresses through the folding pathway will be presented.  Metabolic labeling of whole 
organisms can now be readily accomplished using 15N labeled proteins as a food source for studies of in vivo biology.  
The use of this method in combination with Shotgun proteomics was used to measure protein and phosphoprotein 
expression in organelles over several developmental time points in the rat brain (P1 to P45).   
 
 
Note: The full version of this abstract can be found at the section of Quantification within this proceeding book (abstract 
#Q155). 
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Protein Complexes and Functional Pathways in Yeast and Bacteria 

 

Jack Greenblatt 
 

Banting and Best Department of Medical Research, University of Toronto, Toronto, ON, M5S 3E1, Canada 
Department of Molecular Genetics, University of Toronto, Toronto, ON, Canada 

 

 

We used TAP-tagging, affinity-purification and mass spectrometry (APMS) to sort the S. cerevisiae and E. coli soluble 
proteins into complexes and recently extended the yeast PPI network to encompass membrane proteins.  Yeast 
complexes have been assigned to functional pathways using synthetic genetic interaction analysis in an E-MAP version of 
the SGA approach for genes related to yeast nuclear processes, and we have developed an analogous method, eSGA, 
for E. coli.  The co-functionality of the proteins in yeast membrane-associated protein complexes is being tested by 
comparing protein complexes with genetic interactions and assessing the effects of membrane proteins on the 
morphology of intracellular compartments.  Our E. coli PPI network has also been integrated with systematic genomic 
context inferences to derive a probabilistic network of functional inferences and assign ~57% of the functional orphan 
proteins to discrete functional neighborhoods.  Analogous APMS and RNAi approaches could be used to functionally 
classify human proteins. 
 
Note: The full version of this abstract can be found at the section of Assembling the Parts: Whole Cell Modeling within this 
proceeding book (abstract #A205). 
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Membrane Proteomics: Putting the Peptide Jigsaw Back Together 

 

Mark S Baker 
 

APAF, Dept. Chemistry and Biomolecular Science, Macquarie University, NSW. Australia 
 

 

Introduction Proteomics promises delivery of comprehensive coverage but in membrane proteomics problems of protein 
solubility and low copy number have made this difficult.  
 

Our recent data on membrane protein:protein interactomics, membrane proteomics peptide IPG-IEF “shotgun” 
approaches with label-free quantitation and glycan analyses on cancer cell lines, human embryonic stem cells and from 
liver membranes from cancer-bearing animals are discussed in the context of APAF’s attempts to comprehensively 
increase membrane proteome coverage. 
 

Methods & Results Using a benign tumour bearing mouse model and “shotgun” peptide IPG-IEF proteomics with label-
free quantitation we have examined reproducible, significant changes in the liver proteome.  
 

In control animal experiments, tryptic peptides isolated through methanol-assisted digestion showed optimal peptide 
coverage of ectodomain-containing membrane proteins, where ~95% were concentrated into 3 main pI range peaks and 
~2,000 non-redundant proteins (513 predicted to have between 1 and 19 transmembrane domains) were identified 
(including most (42) rat CYP450 protein family members). Using pI as a filtering tool enhanced identification reliability.   
 

In cancer-bearing mice, major changes in glycosylation pathways, drug metabolism and clearance (e.g., multi-
transmembrane solute carrier family proteins), cell surface receptors, 11 electron transport chain complex I subunits and 
fatty acid catabolic enzymes were observed.  
 

Subsequently, glycan analyses on Triton-X114 phase partitioned membranes from cancer-bearing mice closely paralleled 
changes anticipated from glycosylation enzyme changes.  
 

We have deployed additional methods to map embryonic stem cell lines (with various monogenic diseases) membrane 
proteomes and to membrane changes when the malignant HCT116 colon cancer line is transformed to a benign 
counterpart (through antisense uPAR suppression.  
 

We report how immunoprecipitation proteomics can identify true uPAR-interacting proteins involved in the “metastasome’. 
Subsequent detailed analyses of the exact sites of protein interaction between uPAR and the integrin v6 [using 
overlapping peptide array binding blots and ELISA-type peptide competition assays] suggest that some very interesting 
biology may be associated with these interactions.  This may have implications for cancer sufferers as both cancer 
lynchpin proteins uPAR and v6 are known to be independent poor prognostic indicators of patient outcome, but little is 
know regarding outcome when they are co-expressed in cancers. 
 

Innovative aspects 
 

 Collectively, our data demonstrate that combination(s) of methods including “shotgun” peptide IPG-IEF, glycoprotein 
enrichment, glycan analyses and membrane protein complex immunoprecipitation can result in deep, comprehensive 
mammalian membrane proteome coverage.  

 Studies like these are providing vital new information regarding complications involved in cancer treatment (e.g., 
cachexia) , changes in glycoprotein biosignatures associated with disease and proteins that may drive the process of 
malignancy as well as potentially being novel therapeutic targets. 

 

References 
 

1. Saldanha RG, et al., Proteomic Identification of Lynchpin Urokinase Plasminogen Activator Receptor Protein 
Interactions Associated with Epithelial Cancer Malignancy.  J Proteome Res, 2007 6, 1016-28. 

2. Lee, A, et al., Rat liver membrane glycoproteome: enrichment by phase partitioning and glycoprotein capture. J. 
Proteome Res, 2009; 8:770-81. 

3. Chick JM, et al., Liver Membrane Proteome Dynamics in Cancer Bearing Mice, Mol. Cell Proteomics, submitted July 
2009. 

 
Note: The full version of this abstract can be found at the section of Assembling the Parts: Whole Cell Modeling within this 
proceeding book (abstract #A204). 
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Mass Spectrometry and its Role in Structural Biology 

 

Carol V. Robinson 
 

Department of Chemistry, University of Cambridge, Lensfield Road, Cambridge, CB2 1EW, UK 
 

 

Standard proteomics techniques are unable to describe the stoichiometry, subunit interactions and organisation of 
assemblies since many are heterogeneous, present at low cellular abundance and frequently difficult to isolate. Using 
methods designed to maintain non-covalent complexes within the mass spectrometer we show how we can provide 
definitive evidence of interacting subunits based on the masses of complexes and subcomplexes generated by 
perturbation both in solution and gas phases.  Structural models will be presented for a number of oligomeric protein 
complexes including the human U1snRNP and eIF3 complexes.    
 

Developments in mass spectrometry have added a further dimension to the study of protein complexes. Using ion mobility 
mass spectrometry we have been able to add spatial restraints to our models with measurements of collision cross–
sections.   
 

Very recently we have had a considerable breakthrough which has enabled us to preserve intact membrane complexes in 
the gas phase . This enables us to establish lipid and nucleotide binding and to define the stoichiometry and post 
translational modifications within the intact transmembrane regions of a number of complexes.  
 
Note: The full version of this abstract can be found at the section of Structural Proteomics within this proceeding book 
(abstract #S214). 

 

 
 

 

 
 

Dynamic Processes in Proteins and Protein Interactions Studied by Mass Spectrometry 
Combined with Protein Chemistry 

 

Christoph H. Borchers 
 

University of Victoria/Genome BC Proteomics Centre, 3101-4464 Markham Street, Vancouver Island Technology Park, 
Victoria, BC V8Z 7X8, Canada 

 

 

The combination of tertiary structure selective chemical modification in proteins (like acetylation of lysine 
residues), mass spectrometric approaches, and molecular modeling methods has been used to determine structure-
function relationships in proteins.  One main focus of our research is to combine photochemical reactions, H/D exchange 
and chemical crosslinking of proteins with mass spectrometric methods.  This concept has proven useful for identification 
of target proteins and components of protein complexes, structural characterization of protein-ligand and protein-
biomolecule interactions, and elucidation of dynamic processes in proteins.  The photochemical reactions of proteins used 
for this purpose can be classified as photoaffinity labeling, photo-crosslinking, or time-resolved photochemical reactions.  
The purpose of the research is to develop and apply these approaches to the study of proteins involved in a number of 
disease states and biochemical and pharmaceutical processes.  Photoaffinity labeling, combined with mass spectrometric 
approaches and molecular modeling, is being used to determine the drug binding structures of HIV integrase, an 
important drug target in AIDS research.  Determination of drug binding structures is essential for understanding the 
mechanism of binding to the inhibitor, and to provide information useful for generating more efficient anti-HIV drugs. 

For the concept of crosslinking combined with MS to structurally elucidate protein-protein interaction, novel 
crosslinker and crosslinking strategies are being developed.  In particular, crosslinkers and strategies are developed 
towards the enrichment, detection and identification of inter-peptide crosslinks.  Their feasibilities have been shown with 
numerous model complexes and first applications to address biological and biomedical questions including the elucidation 
of interaction sites of membrane/cellular adaptor protein complexes.  Within this research area, our special interest is to 
study the topology of the anaphase-promoting complex (APC), a multi-protein ubiquitin ligase involved in cell cycle 
regulation that is essential for the metaphase to anaphase transition and exit from mitosis using chemical crosslinking and 
mass spectrometry.   

Note: The full version of this abstract can be found at the section of Proteomics of Macromolecular Complexes within this 
proceeding book (abstract #P224). 
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Mapping and Measuring Proteomes 

 

Ruedi Aebersold 
 

Institute of Molecular Systems Biology, ETH Zurich, and faculty of Science, University of Zurich, Zurich, Switzerland 
 

 

The human genome project has taught us that a complete map -in the case of the genome project the complete genomic 
sequence - along with computational tools to navigate the map, represent invaluable resources for experimental and 
theoretical biologists. A main consequence of such a complete map is that all the biological processes have to be 
explainable with the components that constitute the map.    
 
For technical and conceptual reasons the generation of complete maps has been more challenging in the field of 
proteomics. One of the main difficulties has been the definition of a suitable end point, e.g. definitive proof that all the 
proteins in a sample have been identified. To overcome this limitation, we have chemically synthesized multiple 
proteotypic peptides for each ORF in the genome of the yeast S. cerevisiae and generated reference fragment ion spectra 
for these peptides, thus generating for the first time a complete map of a mass spectrometry observable proteome. 
 
In this presentation we will discuss experimental and computational challenges related to the generation of complete 
proteomic maps and demonstrate the value of the generated reference spectra libraries for shotgun as well as selected 
reaction monitoring ( SRM) based  targeted proteomics  strategies that will transform proteomics from perpetual proteome 
re discovery to accurate proteome measurement.  
 
Note: The full version of this abstract can be found at the section of Human Proteome Projects within this proceeding 
book (abstract #H122). 

 
 

Innovative Mass Spectrometry Technology 
for the identification of Cancer Immunotherapeutics 

 

 Donald F. Hunt  
 

Departments of Chemistry and Pathology, University of Virginia, Charlottesville, VA 22904 
 

At present, the most effective treatment for metastatic melanoma is adoptive T-cell therapy (ACT). In this approach, 
tumor-infiltrating lymphocytes (TIL) are isolated from resected tumor and expanded ex vivo.  After the patient’s immune 
system is ablated by a combination of chemotherapy and total body irradiation, the TIL plus cytokine (IL-2) are re-infused.  
Objective (tumor skrinkage) and complete responses for this therapy in a recent clinical trial of 25 late stage patients with 
metastatic melanoma were 72% and 16%, respectively.  Tumors the size of grapefruit disappear in a matter of months.  
Reported here are efforts to identify class I and class II MHC phosphopeptide antigens that are presented (1-10 
copies/cell) as a result of dysregulated signal transduction pathways in cancer cells and that will make it possible to 
employ adoptive T-cell therapy for many additional human cancers.  

 
Note: The full version of this abstract can be found at the section of Mass Spectrometry Innovations within this proceeding 
book (abstract #M123). 
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Information for Poster Presentations: 
 

For abstract authors preparing their posters for presentation, please note the following instructions. 
 

 Posters are to be made in dimensions 4 ft x 4 ft. 
 

 Please identify the designated category of your submitted abstract in the Table of Contents for Abstracts 
(next page). Example, Cancer Proteome Biology and Medicine (I and II) is C201-C299 and C601-606. 

 
 Please identify your abstract number shown in the abstract pages (in the pages following each category). 

Additional author and abstract information are tracked in the abstract author index (located at the end of all 
abstracts in the following pages). 

 
 Please note the presentation schedule according to your abstract category and abstract numbers shown in 

the table below in this page. 
 
 Poster presentations are expected in the following schedule: 
 

Monday, Sept 28th, 2009:  8:00 am – 5:00 pm 
Tuesday, Sept 29th, 2009:  8:00 am – 5:00 pm 
Wednesday, Sept 30th, 2009:  8:00 am – 1:00 pm 

 
Poster Presentation Schedule According to Abstract Categories and Numbers: 
 

Following the instructions above, note the category and number of your submitted abstract; use the 
following table to find the time and location for your poster presentation. Example, C205, in the category of 
Cancer Proteome Biology and Medicine by Takuya Yamashita, et. al., is scheduled for poster presentation on 
Monday, Sept 28th, 2009 in the Harbour Ballroom at the Westin Harbour Hotel. 
 

Session Categories and Abstract # for Posters Scheduled 

 
# of 

Poster 
Spots 

 
Monday 

(Sept 28th ,2009) 
Tuesday 

(Sept 29th, 2009) 
Wednesday 

(Sept 30th, 2009) 

A101-A176 
A201-A205 
C601-C606 

C501-C552 
E101-E110 
G101-G124 
I301-I303 

P301-P339 
P401-P411 
S101-S112 
S201-S214 
S301-S311 

Frontenac 
Room 

92 

Total 87 89 87 

B101-B144 
C101-C104 
C301-C324 
C401-C417 

H101-H122 
I101-I133 
I201-I207 

K101-K112 
M101-M126 

Q101-Q155 
S401-S443 Metro 

West 
100 

Total 89 100 98 

C201-C299 

M201-M206 
N101-N104 
N201-N224 
O101-O125 
O201-O207 
P101-P105 
P201-P224 

S501-S528 
T101-T144 
Y101-Y106 

Harbour 
Ballroom 

100 

Total 99 95 78 
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