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ABSTRACT 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  Matrix Assisted Laser Desorption Time of Flight Mass Spectroscopy (MALDI-TOF) is a relatively new but emergent analytical technique for the 
identification and quantification of polypeptides, proteins and other relatively large biomolecules that is becoming increasing important in biotechnology, and has 
spawned new disciplines in proteomics, metabolomics and in clinical biomarker studies. This workshop aims to provide CSU faculty and students hands on, practical 
experience on MALDI-TOF instrumentation and introduce some of its applications in the life sciences in phenotype profiling.  Attendees after completing the workshop 
should be capable of independently operating the instrument without supervision, and be capable of identifying proteins from proteolytic digest fingerprints separated by 
2D gel electrophoresis and understand the theoretical concepts for using MALDI-TOF-TOF for studying post-translational modifications of peptide fragments; and de 
novo peptide sequencing. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Funds are requested to offer a one-week, hands-on, proteomics workshop for up to 10 CSU faculty and students. Proteomics constitutes the large-scale identification, 
characterization, and structural analysis of proteins and is performed in basic and applied molecular life science laboratories worldwide.  It is a fundamental discipline for 
understanding the expression, function, and regulation of the entire set of proteins encoded by an organism.  Recent developments in mass spectrometry (MS) have 
revolutionized proteomics.  In particular, non-destructive “soft ionization” techniques using MALDI or electrospray ionization (ESI) allow MS analysis of large 
biomolecules, such as proteins and peptides.  MALDI- and ESI-MS can identify peptides or proteins in complex mixtures by comparing masses of fractioned peptides 
with those from a sequenced genome or a proteome library.  Moreover, the amino acid sequence of peptides can be derived de novo from fractioned peptides subjected to 
tandem MS analysis.  Due to their mass resolving power, MALDI- and ESI-MS can also identify post-translational modifications (e.g., glycosylation, phosphorylation) 
and changes in amino acid composition in mutant or engineered proteins.  
The proposed workshop is intended to introduce attendees to the applications, virtues and limitations of MALDI-TOF-TOF for phenotype profiling.  Attendees will learn 
how to operate a newly installed Applied Biosystems 4800 Matrix Assisted Laser Desorption Ionization, tandem Time of Flight Mass Spectrometer (MALDI-TOF/TOF-
MS) with a collision induced dissociation cell (CID).  The instrument can be operated in manual or automated modes and its intuitive user-friendly design and software 
are particularly amenable for student training and use by undergraduates in instructional labs or for research, which are important considerations for this week-long 
workshop.  This instrument incorporates the latest generation of MALDI-TOF reflectron technology that provides the mass accuracy (ppm), sensitivity (fmol levels), and 
high resolution for the detection of ionized species from 700 to over 300,000 Da.  The design features of the Applied Biosystems 4800 make it eminently suitable for a 
wide variety of proteomic applications, including the fingerprinting of simple to complex protein mixtures, the determination of post-translational modifications of 
purified proteins or proteolytic fragments, the analysis of mutant or engineered proteins and the quantitation of expressed proteins.   Although the workshop will 
concentrate primarily on the use of database search methodologies for the identification of proteins from proteolytic fragment arrays from organisms with sequenced 
genomes and proteomes, the capabilities of the instrument for de novo amino acid sequencing will also be demonstrated as a strategy for developing degenerate 
nucleotide primers for functional gene expression through cDNA and genomic DNA library analysis.     
MRI grants for the acquisition of two Inductively Coupled Plasma Mass Spectrometers; a double quadrupole Perkin Elmer 6100DRC and a GBC Scientific orthogonal 
TOF-ICP-MS.  which total more than, include $100,000 cost share from CSULB indicating substantial institutional commitment to the development of this technology as 
an academic resource and its use for research and student training.  To the best of our knowledge, these are the only operational instruments of their kind in the CSU 
system and the GBC is only the second instrument of its type in the US; the other being located at the National Laboratories at Oak Ridge, Tennessee.  Both instruments 
bring unique analytical attributes that increase their applicability over conventional ICP-MS instruments as practical and powerful tools for biotechnological 
investigation.  Thus, the ability to introduce reactive gases into the first quadrupole of the PE-6100DRC permits the kinetic interception of reactions that would otherwise 
favor the formation of interfering polyatomic adducts in the plasma stream.  This enables the operator to chemically resolve the masses of interest from interferences 
commonly formed during conventional ICP-MS analysis.  Similarly, the use of a TOF mass discriminator enables rapid and simultaneous sampling of gated ion pulses at 
rates of 20 KHz enabling the GBC instrument to undertake transient signal analysis and accurate and precise isotopic ratioing. The proposed workshop will cover the 
theoretical and practical aspects of instrument design and will provide attendees hands on experience on the use of the instrument in proteomic analysis, elemental 
chemical speciation, isotopic ratio analysis and the user of laser ablation ICP-MS for the analysis of gels and solid materials. Over the past 3 years, approximately 20 
CSU faculty and 50 students have used the facility. This proposed workshop will provide an efficient mechanism for training additional users and updating current users 
on some of the most recent advancements and developments in this technology.  A proposal is pending with CSUPERB to make this facility a CSU analytical core 
facility.  This proposed workshop would compliment this endeavor to increase system wide exposure and usage of this powerful technology.   
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
A grant for $500,000 has been obtained from the W.M. Keck Foundation for the development of a proteomics center for student training and research at CSULB.   
These funds, together with supplemental matching institutional funds provided by the College of Natural Sciences and Mathematics have been used to purchase an 
Applied Biosystems 4800 Matrix Assisted Laser Desorption Ionization, tandem Time of Flight Mass Spectrometer (MALDI-TOF/TOF-MS) with a collision 
induced dissociation cell for protein and polypeptide analysis, identification and sequencing. As far as we are aware, this is the only double focusing MS/MS with 
CID and de novo sequencing capabilities in the CSU system.  This instrument was installed in June 2006 and Dr. Ashraf Elamin, a foundation employee who is not 
funded by CSUPERB, was hired shortly thereafter as a dedicated instrument technician to manage the facility. Now fully operational, we anticipate that the 
instrument will become a CSU system-wide resource as part of the Center for Education in Proteomic Analysis (CEPA) associated with the CSUPERB supported 
core Facility for Elemental Micro-Chemical Analysis (FEMCA) (see http://www.csulb.edu/programs/iirmes/index_files/Page1155.htm. for current rates). 
         This proposal seeks CSUPERB funding to offer an introductory, hands-on workshop on Proteomics.  In additional to introducing the theory and basic concepts 
behind conventional 2D-gel electrophoresis, trypsin digestion, MALDI-TOF sample preparation and MS interpretation for protein and metabolite discovery, the 
proposed workshop will also introduce participants to the use of more refined techniques to quantify protein content and expression and to study post-translational 
modifications such as glycosylation and phosphorylation.  One of the primary aims of the workshop is to increase general awareness of the capabilities of CEPA for 
CSU research and teaching.  Educating faculty and students on the virtues and limitations of this emergent technology in proteomics, metabolomics and clinical 
biomarker studies will increase both its usage for research and its incorporation within the curriculum. It is anticipated that this workshop will promote curriculum 
development and the systemic adoption and incorporation of this technology into research projects will introduce new possibilities for faculty, making them more 
competitive in obtaining external funding and allowing them to diversify into new areas of research within their discipline.  Students exposed to this cutting edge 
technology have been shown to have a distinct competitive advantage over the general workforce in obtaining jobs in the biotechnological areas. 

 




