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Abstract

In many research articles, where protein purification is reduior various assays, (protejn-
protein interactions, activity assays, etc.), we always havesado the final results, but
seldom have access to the raw data required for an accurateiewabdidahe protein quality.
This data is extremely important on one hand to critically etaline quality of the proteins
used in the described research and, on the other hand, to allow btratddes to safely use
the described procedure in a reproducible manner. We herby proposelude i
standardized methodology that can easily be incorporated in regpegrets. Moreover, this
methodology can be utilized as a “quality control” ladder, where tire mformation given,
will lead to a higher ranking of the article. This “quality colitstamp will allow researchefs
retrieving relevant and useful materials and methods in the field of proteinctesea
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Commentary

At least 50% of the published studies —even in the most prestigpausals- cannot be
reproduced [1-8]. Designing, writing, reviewing, publishing, and referindata obtained
under misleading experimental conditions is clearly an expensive and unproguctedure



for all the actors involved in the scientific system. Moreover, abeumulated errors are
amplified by each secondary publication that was based on non-reproducible data.

Minimal Information (MI) checklists have been proposed for standaidiz of experimental
description but a general drawback of these platforms isthiegt have been primarily
conceived for simplifying the bioinformatics (re)use of expental data. This effort is
meaningful because metadata analysis of standardized datgsetemnés a valuable source
of information and maximizes the usage of already existingltsed9-11]. Nevertheless,
annotation following mandatory guidelines is often cumbersome and cowfliddll
checklists have been proposed, despite the simplification efforts byaithe community [12-
14]. Moreover, only a few cases of MI checklists focus on methodolégiagcombinant
protein production and quality evaluation [15].

Protein production at lab scale is a straight-forward proceduegertheless, each step
implies making choices, providing controls, and dealing with the evidenell as the
unappreciated pitfalls of the technology, such as changes in propegssion, physical and
chemical alterations in protein structure, aggregation, and proteolgaEe protein
production is very often not the aim of most research projects, raptysthe way to obtain
intermediate reagents to start a research project, poor protdity qud undermine the
robustness of complex multidisciplinary efforts. At the same tigeneral (cell) biologists
are less aware of protein quality than specialists suchyatallographers, enzymologists, or
protein chemists and biotechnologists. Therefore, we wish to proposstha@dology for
improving the qualitative evaluation of their proteins to reseascivho are not “protein
production specialists”.

Based on many years of experience in the protein production fielhowiel like to propose
a practice that should simplify the assessment of the expeahssttbased on a flowchart
for initial evaluation of experimental steps in protein production hmgetwith the
corresponding data to append as Additional file 1 according touidelmes of established
initiatives such as Biosharing/MIBBI Foundry.

The protein production flowchart (Additional file 1) should help followihg tesign of the
protein production protocol outlining the critical points and to standaesidereproduce the
results in other laboratories [16,17]. We suggest editors and resigowesncourage (not
compel) researches to fill as many as possible of the listpeests (following the already
available standards) to acquire the necessary information faeliable evaluation of the
proposed work. Clearly, the set of relevant data will changerding to the final use of the
protein and, therefore, there is no reason for mandatory universal guidelinesl(Table

Table 1 The most basic requirements for evaluating protein quality

In-deep protein biophysical characterization negmific expertise and specialized equipment, byt@ology lab should

be able to assess the produced proteins usingdasittwo complementary techniques:

1. PAGE-SDS provides multiple information regardihg quality of the protein such as the presenckegfadation
products as well as the absence of protein contdinimn

2. Analytical size exclusion chromatography (SEG3] [provides information regarding the correct ofigeric structure
of the protein and the absence of soluble aggredh#t can cause non-specific results in downsteqariments.

Some editors might even consider attaching a special sectimmohents to the electronic
version of the paper, allowing peers to grade the quality of therided protein production
procedure, similar to sites such as TripAdvisor and others.
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Additional file

Additional_file_1 as PDF

Additional file 1 Flowchart corresponding to a basic lab-scale protein production protocol.
Process evaluation check-list allows for the precise identification ofé¢pe and illustrates
for each module the meaningful actions necessary to characterize the proias use
reagents in biological experiments. Click the links on the image to obtain spgcifs and
instructions. When available, module annotations should be completed according to the
guidelines of accepted MI platforms: Biosharing/MIBBI Foundry
http://www.biosharing.org/standards/mibbi. For instance: protein
_purification_chromatography; http://wwwdev.ebi.ac.uk/micheckout/checkoubtrmut-
type=view_as_html_table&accessions=Column_chromatography. protein _sds_page;
http://wwwdev.ebi.ac.uk/micheckout/checkout/html?output-
type=view_as_html_table&accessions=Gel_electrophoresis.
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