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Summary 

• This project was a collaboration involving Michael Sussman’s lab in UW Biochemistry, and 

John Denu’s lab in the Wisconsin Institutes for Discovery. 

• SIRT6 is an NAD-dependent protein deacetylase and is of medical interest in the context of 

several diseases including diabetes, arthritis, and cancer. 

• SIRT6 was tested using PLIMB with the following goals: 

o Gauge extent of plasma induced modification in response to various PLIMB exposure 

times. 

o Map the epitope interactions of a peptide binder to SIRT6. 

Experimental Conditions 

Samples of SIRT6 alone were prepared in PBS buffer and exposed to PLIMB in duplicates for 0 

(control), 0.5, 1, and 1.5 seconds. Following PLIMB exposure, samples were precipitated, denatured, 

digested with trypsin, and prepared for mass spectrometry analysis. The samples were analyzed in a 

data-dependent fashion with an Orbitrap Fusion Lumos mass spectrometer.  

Data analysis was performed using Protein Metrics software. The ‘.raw’ data files were submitted to 

Byos® (Protein Metrics) for a database search using the sequence of SIRT6, and automated generation 

of extracted ion chromatograms (‘XIC’) of the precursor ions. The peptides are identified using MS 

and MS/MS criteria, and the proportion of oxidized species is calculated based on relative areas of 

modified and unmodified peptides. The sequence coverage of SIRT6 was about 86% as shown in 

Figure 1. The percent modification of the thrombin peptides was compared in samples containing 

thrombin alone to samples containing thrombin bound to anti-thrombin mAb. 

Additional samples of SIRT6 alone and SIRT6 bound to nucleosomes, as well as SIRT6 alone and 

SIRT6 bound to a peptide binder were prepared and exposed to PLIMB for 0 (control), 1, and 2.5s. 
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Results  

Mass Spectrometry Coverage 

Differential Analysis of PLIMB Modifications 

 

Figure 1: Coverage map of the tryptic digest of SIRT6 shows peptides that were detected by mass spec, as shown in the 

black bars, and specific residues that showed oxidative labelling, as shown in the green bars. 

Figure 2: This table shows analyzed data of peptides of SIRT6 which showed a statistically significant decrease in 

modification after 5 seconds of PLIMB exposure, as measured by a t-test with p ≤ 0.05, when bound to the peptide binder. 

This table shows 1) the sequence of the peptide, 2) the specific modification detected on that peptide, 3) the start and end 

position of the peptide within the full SIRT6 sequence, 4) the percent of each peptide modification normalized to the 

abundance of the unmodified peptide, and 5) the result of the t-test. 
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Protection on SIRT6 Upon Binding 

 

Conclusions 

Here we have shown the utility of PLIMB to map the epitope interactions of a peptide binder to a 

protein target. Further experimentation and analysis is in progress to narrow down the epitope 

regions to specific amino acid residues, and to map more known binders to SIRT6. 
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Figure 3: Peptides of SIRT6 which showed protection, measured by statistically significant decreases in PLIMB-induced 

modification upon binding to the peptide binder, are mapped to a crystal structure of SIRT 6. The image on the right is a 

90-degree rotation of the image on the left. 
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