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Structural proteomics: Following the astonishing success of genome sequencing projects, 
several consortia were set up at the beginning of the 21st century with the aim of determining 
large numbers of atomic resolution protein structures in a high-throughput, ‘pipeline’ fashion. It 
was realized early on that the production of well-behaved and well-characterized protein was 
the major bottleneck in such structure determination efforts. This review summarizes a number 
of useful experimental approaches that can be used to tackle protein production and 
characterization (see e.g. Table 1 in this paper).  
 
Question 1.   What use are domain identification and trypsin digestion techniques in 
crystallography?  
 

Answer 1. Many proteins consist of multiple domains with flexible linkers. This flexibility often 
prevents protein crystallization. Limited proteolysis combined with automated ESI–MS can be 
used to identify stable regions of the protein and domain boundaries. These data can then be 
used to design an optimized region of a protein that can be expressed for crystallization trials.  
Detailed characterization of protein homogeneity and post-translational modifications are also 
valuable. This is best done by mass spectrometry. Proteins that are not amenable to intact 
protein analysis - for example if they are very large or do not ionize in the mass spectrometer - 
can be digested with trypsin, followed by LC-MS or LC-MS/MS (Chapter 3.5 in book). {MS 
analysis can also be used to determine the fraction of selenomethionine incorporation in 
proteins (see Chapter 4.3 in book).} 
 
Question 2.   Can bioinformatics tools help to identify domains and unfolded regions? 
Answer 2.  Bioinformatics tools are certainly useful.  Not very much is said about this approach 
in this paper (although see p1134) but a range of servers are available for analyzing any given 
protein sequence in terms of predicted globular and disordered regions within that sequence 
(see Chapter 8 and e.g. http://globplot.embl.de/).  
 
Question 3. Give an example of the ‘thermal stabilization’ method applied to ligand binding (see 
also Fig. 5.5.5 in book). 
Answer 3. Section 3 in the paper describes the use of the ThermoFluor assay to find ligands that 
stabilize a protein. A given example is a screen of potential cofactor ligands for the pro-
apoptotic CC3 protein; this screen showed that NADPH gave a significant shift in melting 
temperature (Tm) compared with NADH; this suggested that NADPH is the preferred CC3 ligand. 
This conclusion was further supported when the only crystals obtained for CC3 grew in the 
presence of NADPH. 
 
Question 4. Describe the use of static light scattering (SLS) in protein characterization.  

Answer 4. As described in Section 4 in this paper, SLS is powerful when used in combination 
with size exclusion chromatography (SEC; see Chapter 3.3 in book). SEC can give inaccurate 
mass determination if the sample being analyzed has an unusual shape or is rather flexible. SLS 
gives better mass determinations and is typically accurate to within 2–5%. Note that accurate 
determination of molecular weight from SLS data is critically dependent on sample purity and a 
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non-aggregated state. The solution to be analyzed is thus typically eluted from a separation 
medium; if that solution contains species with more than one molecular weight, the resultant 
light scattering will indicate a ‘weight average’ of the sample rather than the molecular weight 
of the dominant species (see Chapter 4.1 in book). 
 
 


