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Bio conjugation reagents used in this study.  (a) p-azidophenylalanine (pAzF) unnatural amino acid. (b) A zero-length, heterobifunctional cross-linker containing maleimide and dibenzocyclooctyne (DBCO) moieties at opposing ends (Maleimide-DBCO). 
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Preparation of MBPCys from E. coli lysate.  6X His-tagged MBPCys protein containing the TEV cleavage site (GENLYFQ/G) followed by an introduced cysteine residue was expressed in E. coli Top 10 cells and purified via immobilized metal affinity chromatography (IMAC) using Ni-NTA agarose resin. Following elution from Ni-NTA resin, 2.5 μg of total protein purified from lysate was loaded in lane 1.  Protein in lane 1 was incubated with 6X His-tagged TEV protease for 2 hours at 30°C, and 3 μg of total protein from the reaction was loaded into lane 2.  The TEV cleavage reaction was incubated with Ni-NTA resin to capture TEV protease, the peptide cleaved from the N-terminus of MBPCys, and all other contaminants from the sample.  Proteins captured on Ni-NTA resin from the TEV reaction were eluted, and 3 μg of total protein was loaded into lane 3.  2.5 μg total protein of flow through from Ni-NTA capture of the TEV reaction was loaded into lane 4.  The cleaved MBPCys protein in lane 4 was taken on to functionalization reactions with DBCO-maleimide.
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Analysis of lid complex (Rpn5Y13pAzF) conjugated to MBPDBCO. SDS-PAGE of conjugated lid complex, prior to enrichment over amylose resin, showed a ~90kDa band corresponding to the Rpn5-MBP conjugate (indicated with a red arrow in Fig 2a). Co-migration of Rpn6 and unlabeled Rpn5 proteins in the gel confounded direct band intensity comparison for determination of conjugation efficiency. These proteins exist within the SEC purified lid in a 1:1 ratio. Therefore, it was assumed that 100% of Rpn6 was unmodified, and that this protein’s abundance was equal to that of total Rpn5 protein in the same lane (labeled and unlabeled). Taking this into account, the labeling efficiency for Rpn5-MBP was determined to be ~72% following SEC purification. The ~90kDa band was excised from the gel and submitted to the Mass Spectrometry Proteomics Core Facility at TSRI, La Jolla, for confirmation by nano-LC/MS/MS.  Peptides identified via nano-LC/MS/MS analysis of the excised band indicated with a red arrow in Fig. 2a, corresponded to (a) Rpn5 and (b) Maltose Binding Protein (MBP); identified peptide sequence is shown in bold red.  The MS/MS data was searched using provided sequences for Rpn5 and MBP, and identified peptides accounted for 60% sequence coverage of Rpn5 and 84% sequence coverage of MBP.  
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Preparation of MBP,,

1. Ni-NTA purification (2.5 ug elution)
2. TEV cleavage reaction

3. Ni-NTA recapture of TEV reaction

4. Flow through from Ni-NTA recapture
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