
Today I would like to show an application that uses Scaffold in a way that may be 
slightly different from how you have been using it. I would like to demonstrate the 
roles of some of Scaffold’s features in identifying interesting properties of proteins in 
an experiment and show how these features can lead to some real biological insight. 
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Some of this data was also presented in a poster at ASMS in 2011. 
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This study used a technique called GeLCMS. Separation is at the protein level, i.e. a 
single fraction is expected to contain all of the peptides for an entire protein. 
 The standards lane or “ladder” can be used to calibrate the fractions 
and assign an expected m.w. to the proteins in each. 
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Loading the data without MuDPIT into a single BioSample gives us the clearest view 
of this data. 
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It turns out that the group whose data I am presenting today did not quite follow this 
recommendation. Instead, they loaded their fractions as separate BioSamples, and 
then loaded the data as MuDPIT in a separate Scaffold file so that they could view the 
combined coverage.  
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Now that we have loaded the data, we will view it in the Samples View to see what 
we can learn. Each column corresponds to a gel  
slice. For illustrative purposes, I have annotated the samples from gel slices which 
had a known molecular weight standard protein in their range in the ladder. This will 
give us a rough idea of the expected molecular weights of the proteins we should see 
in each column. 
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We expect to see protein carryover from one band to another, especially in the high-
abundance proteins, so we focus on the fractions with the highest counts. For 
example, the first protein with a m.w. of 86 kDa is found in highest concentration in 
the slice with the 72 kDA standard, as would be expected.  
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Here I have sorted the Samples View Table by m.w. and you can see that generally the 
smallest proteins are found in the earliest fractions while the largest fall in the later 
fractions. One notable exception is tryptophan, which is found in all fractions, but 
that is to be expected, of course. 
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Where things get interesting, however, is in the proteins that show deviations from 
the expected pattern. I have highlighted a few, although I am sure you can pick out 
others. These are proteins which are identified in different fractions, not necessarily 
where we would expect them according to their m.w.’s. Perhaps these proteins merit 
a closer examination. How can we do that using Scaffold? 
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Let us focus on one of the proteins that shows an unusual pattern. 
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If we look at the Sequence Coverage column in the Proteins Pane, we see that in the 
early fractions there are peptides from the N-terminal region, while in the later 
fractions the N-terminal peptides are missing, but the C-terminal region is found.  
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This was a semi-tryptic search. Because we suspect proteolytic cleavage, we look for 
non-tryptic peptides, and find four of them. The first looks quite interesting, because 
it is the first peptide in the Fraction 12 sequence (and all of the upper fractions). 
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So it appears that cleavage has occurred after the E at position 265. The protein 
found in the fractions around 12 are the C-terminal portion of the protein after 
cleavage. The early fractions, however, contain the N-terminal portion. 
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Of course, it is rarely so simple. In some of the early fractions, we do see peptides 
that are from the portion of the protein sequence beyond the cleavage point, so most 
likely there is another fragment that is also being detected in these early fractions. 
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Julie Thomas and her group examined all of the proteins and detected potential 
cleavage sites based on the presence of semi-tryptic peptides and the pattern of 
coverage in the fractions, and then collected the amino acid sequences before and 
after the potential cleavage sites. 
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The group went on to do much more detailed analysis of the processing of the 
proteins in this phage.  
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Just to tie this back to our case, here is the motif appearing at our cleavage site in 
protein 129. 
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By recognizing patterns and examining the data in detail, important biological insights 
may be gained. 
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