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MISSION
The mission of the Proteomics Research Group (PRG) is to assist ABRF members in evaluating their
capabilities to identify "unknown" proteins in order to establish realistic expectations for this technology.

ABSTRACT

Accurate protein identification sometimes requires careful discrimination between closely related
proteins. Protein isoforms and/or protein homologues may differ by as little as a single amino acid substitution
or posttranslational modification, yet these differences can have profound effects on the structure and function
of the proteins. The ABRFPRG04 sample was designed to study a simple mixture of 3 closely related proteins,
each at 3 picomoles. The Proteomics Research Group (PRG) sent the sample to interested laboratories in the
form of intact proteins, and participating laboratories were asked to identify the proteins and report their
results. The primary goal of the PRG04 Study is to give participating laboratories a chance to evaluate their
capabilities and practices with regards to sample fractionation (1D- or 2D PAGE, HPLC, or none), protein
digestion methods (in-solution, in-gel, enzyme choice), and approaches to protein identification
(instrumentation, use of software and/or manual techniques to facilitate interpretation), as well as
determination of amino acid or posttranslational modifications. Compilation of submitted data will allow a
comparison of the strategies used and aid in optimization of these techniques.

INTRODUCTION

A common quest in proteomics core facilities, aside from the usual identification of proteins, is to
locate differences within protein(s) of interest. These may simply be cross-species differences or
modifications associated with a vital role, for example in protein function or activity. The investigator may have
only minimal information regarding the type or location of these differences. These considerations make the
ability to locate such variations very important. To make this determination, a core facility must investigate the
protein in depth, going beyond the identification of the protein. This study will help in evaluating a core
facility’s ability to identify closely related proteins and determine where the differences exist between them.
Therefore, the primary goals of this study are to give each laboratory a chance to evaluate its capabilities and
practices with regards to:

+Protein Digestion methods (solution-based, in-gel, choice of enzymes)

+Protein identification methods

*Methods for the determination of amino acid differences between protein isoforms
*Amino acid sequence coverage of the identified proteins

as well as to obtain data that would allow a comparison of the strategies used and aid in optimization of these
techniques.

With this in mind, we provided laboratories that requested samples (106 labs) with a mixture of three
intact proteins: two bovine carbonic anhydrase isoforms differing by a single AA substitution plus a human
carbonic anhydrase. The identity of the respondents was not known to members of the PRG. Since the
sequences of these proteins are in the public databases, we required that the participants supply proof of the
differences ascertained by MS/MS or some other means they may have used. This study relates to those
previous PRG studies in that proteins in a mixture will be identified and AA modifications/substitutions will be
analyzed. However, in this study, intact proteins, rather than a predigested mixture, were examined.
Furthermore, the analysis involved searching for differences between 3 very similar proteins, rather than
modifications within the same protein. Also, because the participants did their own digests, this study
addressed, to some extent, the issue of front end sample preparation. We asked that participants return proof
of the differences they have determined, along with the completed questionnaire.

METHODS

Three carbonic anhydrase proteins (C6165, C2522, and C3640) were purchased from Sigma-Aldrich
CO (St Louis, MO). Small amounts of each protein were weighed out on a Cahn microbalance and an
appropriate amount of 1% acetic acid was added to give a final concentration of 1 pg/uL (stock solutions).
Three microliters of each protein solution was placed into an amino acid analysis tube, each sample was
prepared in triplicate, with 3 UL of 1% acetic acid as a control. The samples were lyophilized in a vacuum
centrifuge, sealed by wrapping in parafilm and analyzed for amino acid content, which determined the protein
content of the solid proteins to be approximately 60%.

Fresh stock solutions (1 pg/pL) of each of the three proteins were prepared in 1% acetic acid as were
fresh working solutions at a concentration of 3 picomoles/pL. Samples were prepared by aliquoting 1 L of
each protein solution into 0.5 uL Eppendorf tubes containing 10 pL of 1% acetic acid. All samples were
lyophilized in a vacuum centrifuge, and sealed by wrapping in parafilm. Lyophilized samples were then sent to
85 requesting laboratories in the USA and 21 labs in Europe and Israel for protein identification.

Figure 1. 2-D PAGE of 3 pmol carbonic anhydrase
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results.
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