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The W. M. Keck Biomedical Mass Spectrometry Lab was established 13 years
ago. The primary function of the facility is to provide access to advanced mass
spectrometry instrumentation and highly trained personnel. These features are not
readily available at most commercial facilities, or they may be available only at a
prohibitive cost. Equally important is the unique operational design of the facility,
providing customers with interactive consultation at both the experimental design
and data analysis levels. The facility, through its large user-base and numerous
professional c rves as a focal point for the introduction of new techniques
and technologmvestigators. In the past six years, the Mass Spectrometry
Core has doubled its facility space, completely replaced its original instrumentation
(~$2,800,000), and added updated services to reflect the growing needs of the
research community.
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The Mass Spectrometry Core provides services in all areas of proteomics and 6% C18
biomolecular analysis.
™ : : : Enzyme 1 - — :
Large and small biomolecule mass analysis by either MALDI-TOF or ESI- —__ 30%TiO,
LC/MS.
™ Semi-quantitation by ESI-LC/MS. /
™protein identification from gel or solution by either peptide mass - | 6% C18
fingerprinting or ESI-LC/MS/MS at the low femtomole level. Digestion with o
™ _ _ _ _ _ Protein of Interest . ., Enzyme?2 -
Separation/analysis of complex mixtures of proteins from solutions. —,  30%TiO,

™ \dentification  of post-translational  modifications  (phosphorylation,

acetylation, ubiquitination, etc). \

™pe Novo (manual) sequence analysis of novel proteins to obtain peptides
sufficient for cloning. ——

Enzyme3 —— _
— . 30%TIO,

6% C18

TIVIHigh resolution/mass accuracy measurements of peptides and small proteins

using FTICR. Scheme for the analysis of phosphorylation sites in a protein. Multiple enzymes
TMpitferential quantification using iTRAQ , SILAC, 180 or label-free. are used to obtain high (>80%) amino acid coverage. Both standard C18 and
TiO, enriched runs are used to detect different levels of phosphorylation. Note

TM - : :
Binding partner analysis other PTMs can be analyzed in a similar fashion.

Original instrumentation acquired when the facility opened 13 years ago has been
completely replaced with state of the art high-end instrumentation, allowing the Mass
Spectrometry Facility to offer a wide range of services not generally found at a single Scaffold file showing comparison of a complex mixture of peptides detected
Institution. for six different cellular growth conditions. >1000 total proteins were
detected for these samples.

Thermo Electron hybrid ion trap-FTICR equipped with
custom microspray ion source and ECD fragmentation
(LTQFT) optimized for high sensitivity identification

Funding: $300,000 Virginia Equipment Trust Fund,
$500,000 NIH Cell Migration Consortium Grant,
$160,000 Institutional (renovation of space),

Comparison of spectral counts for Overlap of proteins detected for
a single protein, shown for all six samples with similar growth
samples. Semi-quantitative data conditions. All sites of potential phosphorylation are manually validated every time.
Thermo Electron ion trap equipped with custom shows which proteins change in
microspray ion source and ETD fragmentation expression.
(LTQXL) optimized for PTM identification
Funding: $450,000 Virginia Equipment Trust
Fund
Bruker Microflex MALDI-TOF for mass determination and
peptide mass fingerprinting List of verified phosphorylation sites of proteins involved in cell migration.

Funding: $190,000 Virginia Equipment Trust Fund

The mass spectrometry facility can utilize several cutting-edge options for
guantitation of protein expression level and relative degree of post-translational
modifications, including: ITRAQ labeling, SILAC labeling, DIGE and label-free
analysis.

Coming Soon! Thermo Electron Orbitrap equipped with
ETD/CID/HCD fragmentation and microspray ion source

Funding: $825,000 Phillip-Morris Fund

Shared interacting proteins of the PAK1-PIX-GIT1-Paxillin complex are
depicted here with asterisks indicating previously reported direct
Interactions. Binding partner interactions can be mapped using IP and
mixture analysis.



