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The Proteomics Shared Resource (Laboratory for Macromolecular Analysis and Proteomics: LMAP) provides comprehensive mass spectrometry technologies for analysis of proteins, peptides, carbohydrates, lipids and unknowns that support the translational research mission and goals of the Albert Einstein College of Medicine. The laboratory interacts with scientists who routinely use mass spectrometry in their research programs, and helps those who wish to incorporate proteomics in their research but are unsure of how this can be done. 

Comprehensive Mass Spectrometry Services -- The Proteomics Shared Resource provides Einstein researchers with comprehensive mass spectrometry (MS) technologies for analysis of proteins, peptides, carbohydrates, lipids and unknowns.  Experienced staff scientists plan and execute MS-based assays, and carry out intensive data analysis.  The core provides MALDI-TOF and ESI- mass spectrometry, experimental design services, methods development, bioinformatic analysis, and customized data analytical services.   This includes:  

· Identification of proteins from gel bands, immunoaffinity isolations, protein complexes or specialty preparations, homogenates, cell fractions or organelles
· Identification and localization of posttranslational modifications by bottom up approaches
· Top down analysis of small proteins or large fragments for localization of posttranslational modifications 
· Confirmation of synthetic and recombinant molecules
· High-resolution analysis of metabolites, drugs, peptides and small molecules
· Quantitative analyses of metabolites, drugs, peptides and small molecules

Experimental Design, Sample Preparation, Training -- The Proteomics Shared Resource provides sample preparation and sample handling tips to avoid contamination and help ensure MS success, simplify workflows, and extend the dynamic range of analysis.  Tested protocols and kits are available for fresh and frozen samples for cell fractionation, immunoaffinity purification, sample cleanup, ultrafiltration, serum depletion, and staining with MS compatible stains.  The proteomics shared resource provides consultative help in the design of proteomics experiments and coordinates those experiments with analytical proteomic pathways available from our commercial partners.   

· Consultation regarding experimental design
· Consultation regarding choice of global proteomics or selective proteomics strategies
· Advice or training in mass spectrometry-compatible sample preparation, resolving requirements that might differ between biological and analytical experimentation
· Review of published methods that can be optimized for a research project. 
· Trypsin digestion, in gel or in solution, or other specialized enzymatic treatment or CNBr fragmentation
· Training for in-gel and solution enzymatic digestion 
· Training in ZipTip or larger scale solid-phase extraction cleanup of samples
· Service or training in reproducible fractionation of fresh or frozen tissues or cultured cells to provide greater dynamic range of protein identification
· Service or training in isolation of phosphopeptides and glycopeptides
· Service or training in off-line FPLC, HPLC and UPLC for gel permeation, reversed phase, normal phase, and ion exchange chromatography

Data Analysis & Reports – MASCOT is used as a search algorithm, and databases are selected to suit each project. Custom databases can be generated.  The Scaffold programs for data analysis are particularly useful in that a data reader is downloadable free online.  Full unlimited versions of Scaffold and Scaffold PTM are maintained by the proteomics shared resource center.   Workstations with MASCOT, Scaffold, and other analytical programs are available in the facility.  This permits the end user to evaluate data in a variety of ways.  Staff scientists also train students and postdocs to analyze and mine their own data, as well as how to evaluate the quality of the data and what is meaningful. 

Quantitative Proteomics and Mass Spectrometry – quantitative proteomics using SILAC, SILAM, 18O, iTRAQ and label-free methods are carried out in the Proteomics Shared Resource. Each has specific strengths and weaknesses for different types of experiments. These experiments are carried out using the ion trap or orbitrap mass spectrometers. Triple quadrupole mass spectrometry is now available to aid in quantitative analysis of drugs and their metabolites in biological fluids. Specific software applications are used for each method. 

· Instruction and training in performance of quantitative proteomics experiments
· Instruction in preparation of stable isotope labeled cells in culture (SILAC)
· Stable isotope labeled mouse (SILAM) tissues from C57Bl6 mice available for use
· Instruction in peptide labeling with iTRAQ reagents
· Multiple reaction monitoring assays and pharmacokinetics, 
· Preparation of standard curves with and without biological fluid background

Structural Proteomics – Hydrogen/deuterium exchange-mass spectrometry studies can reveal details of protein dynamics and biomolecular interactions, using the orbitrap mass spectrometer. 

Spatial Localization of Molecules -- Mass spectrometry imaging (MSISI) provides spatial localization of small proteins, small molecules, transmitters or metabolites in frozen tissue sections.  The proteomics core coordinates preparation of samples for analysis with the Histology and Comparative Pathology Core.  The Brucker imaging mass spectrometer system allows correlated analysis of mass spectrometry data and pathology over a wide range of m/z values.   The proteomics core provides consultative help in the design of IMS experiments and discounted pilot studies for this technology. 

· Preparation of tissue sections for imaging mass spectrometry of small molecules, drugs, metabolites, peptides, or proteins. 
· [bookmark: _GoBack]Extraction and analysis of data obtained by MSI

Grant & Manuscript Support – The staff scientists of the proteomics core will provide consultative assistance to members of the Einstein community in the preparation of figures and tables to meet the highest standards required for publication of proteomics and mass spectrometry results.  Assistance is also provided for analyzing MS results by pathway and gene ontology analysis, as well as statistical evaluation.  Diagrams, write-ups and sample data for manuscripts and grants are provided, as well as customized letters of support.  Publications documenting successful implementation of novel methods by the Proteomics Core are also available.  Staff scientists will also provide reviews of manuscripts and thesis chapters prior to submission.

Key Instruments:

· ThermoFinnigan LTQ Orbitrap Velos mass spectrometer with Waters NanoAcquity uplc
· Agilent 6490 triple quadrupole mass spectrometer (with nanospray)
· Bruker imaging mass spectrometer system
· Two ThermoFinnigan LTQ linear trap mass spectrometers
· Typhoon Imaging System
· Robotics for trypsin digestion of gel bands
  
