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Introduction

An experiment frequently performed in proteomic laboratories today is the analysis of
protein complexes isolated by co-immunoprecipitation or affinity enrichment. Such protein
complexes are usually isolated from a cell lysate, and analysis of these complexes often
Includes many challenges such as sample reproducibility and the presence of non-specific
binding partners. The Proteomics Research Group (PRG) of the Association of
Biomolecular Resource Facilities (ABRF) developed the 2010 study to assess the abilities
of and the approaches used by laboratories to identify and characterize components of a
protein complex. Additional challenges were included in the study design, including 1°N-
labeled proteins, an altered expression construct, and an unanticipated contaminant,
modeling as close as possible to a realistic sample.

Objectives

The primary goals of this study are to document the approaches used by the scientific
community, and how successfully they are used to address the following questions:

* |dentification of proteins in a relatively simple mixture

* |dentification of a low-abundant constituent

* |dentification of 1°N-labeled proteins

* |dentification of proteins with differently processed N-termini

These questions were formulated in the context of a mock protein pull down where
unlabeled and >N-labeled proteins had been combined individually.
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o Samples were distributed to 95 labs in 17 countries
e 47 labs returned results, 29 of these had data

« Among the participants, a minority (6/29) are a member of
the ABRF

3 samples — 3 challenges

The sample The challenge

— Can participants identify all 6 proteins?

An.ACjI'I.VE protem complax for Do they identify the 2 different forms of
ubiquitination of B-catenin :
B-catenin?
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Can participants identify the °N-labeled
proteins, one of which is a bacterial
contaminant (YodA)?

Can participants identify the >N-labeled
proteinthat has restored biological
activity (Siah1)?
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Sample Preparation

Proteins used in this study were all expressed in E. coli as His6-fusions with or without
additional fusions of either glutathione S-transferase or maltose binding protein. Proteins
were then enriched by Ni-NTA metal affinity chromatography (proceeded by MBP or GST
cleavage if necessary), followed by Source Q chromatography. Expression of 1°N-labeled
proteins was carried out in minimal medium supplemented with *°NH,CI as the sole
nitrogen source.
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The learning curve

Participants’ confidence in the identification of
I5N-labeled proteins before and after the study
- line thickness reflects participant response -
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The fun

Motivation to participate in the study

I look forward to the
PRG study each year
and always try them

Useful way to
benchmark myself

Good training exercise

Challenge for
developing new methods

My organization
requires/encourages this test
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bCAT (14N in #1, 15N in #2,3)
S100-A6

Siah1 (14N in #1, absent in #2, 15N in #3)
15N-YodA (tube #2 only)
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Mass spectrometer used
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Gel + LC-MS: Gel band excision and LC-MS/MS. Gel + ESI-MS: Assessment with gel, then analysis by LC-MS/MS

Results
Table A

Results that were returned by PRG participants
were scored for their ability to address the
challenges in each of the 3 samples. Initial
ranking was based on the ability to identify all 6
proteins in sample 1. Next, participants were
scored for the following:

 Doublet: succeed or fall @ to recognize
the appearance of 3-catenin in 2 different forms

* YOodA: succeed or fail @ to identify the 1°N-
labeled contaminant YodA

* S1006A: succeed or fail @ to identify the
low-abundant component S100-6A. Reporting
another S100 protein was scored with

Table B

Respondents used various combinations of gel-
and LC-based protein and peptide separation,
coupled to either MALDI- or ESI-based mass
spectrometry. Although few participants got all
the answers right, this indicates that there is no
single road to success.

Participants rated this study from very easy to
very hard, but this appeared to be a weak
measure for completing the study successfully.
Almost all labs successfully identified *°N-labeled
proteins. Some of them had difficulty setting up
database searching or did not succeed finding
the contaminant, reflective of the different levels
of difficulty built into the study.

Experience counts, but even labs that became
operational only recently were very successful.
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