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SUPPLEMENTARY METHODS 

Recombinant protein expression and purification 

Cloning, recombinant baculovirus generation, expression and 

purification of human full-length Cul3/Rbx1, as well as production of wild type 

human Nedd8 with native N- and C-termini were performed as described in44. 

Neddylation and purification of neddylated Cul3/Rbx1 was performed as 

previously described for Cul1/Rbx145. 

Full-length wild type human EB1 was cloned with a PreScission 

cleavable N-terminal StrepII2x-tag in a pET17b expression vector. Expression 

and affinity purification proceeded as described for Nedd8 above. The d-

desthiobiotin eluted EB1 was incubated in a 1:50 molar ratio with GST-tagged 

PreScisscion protease at 4 C overnight to remove the StrepII2x-tag. EB1 was 

further purified by size exclusion chromatography over a Superdex75 column, 

fitted with a Strep-Tactin Cartridge trap, buffer exchanging into 150 mM NaCl, 

20 mM Hepes, pH 7.6, 2% glycerol, 2 mM DTT.  

Full-length wild type human KLHL21 was cloned in a pGEX-5 expression 

vector and expressed and cells were lysed as described for Nedd8 above. 

The soluble supernatant was bound to a 5 ml GST HiTrap column (GE 

Healthcare) with a flow rate of 1 ml/min. The column was washed with 20 

column volumes (CV) of washing buffer and eluted with 5 CV washing buffer, 

the salt concentration was reduced to 200 mM NaCl, and supplemented with 

10 mM reduced L-gluthatione (AppliChem). The eluted GST-Klhl21 was 

incubated in a 1:50 molar ratio with GST-tagged PreScisscion protease at 4 C 

and buffer exchanged by dialysis into 150 mM NaCl, 20 mM Hepes, pH 7.6, 



10% glycerol, 2 mM DTT. To purify the cleaved GST and GST-PreScission, 

the reaction was run through a GST HiTrap column a second time, and the 

Klhl21 containing flow through was collected. 

EB1 mutant constructs were synthesized (GenScript) and N-terminally 

6xHIS-tagged EB1 mutants were expressed in BL21 overnight at 18°C after 

induction with 0.1 mM IPTG. For purification of individual EB1 mutants the 

lysis buffer (25 mM Na2HPO4/NaH2PO4 pH 7.0, 400 mM NaCl, 20 mM 

imidazole) was supplemented with PMSF, complete protease inhibitor tablets 

(Roche) and lysozyme (0.1 mg/ml). The cells were lysed by sonication, pre-

cleared by centrifugation and incubated with Ni-NTA Agarose (QIAGEN) for 3 

h at 4°C. The proteins were eluted from the beads with elution buffer (25 mM 

Na2HPO4/NaH2PO4 pH 7.0, 200 mM imidazole and 150 mM NaCl) and further 

purified over a strong ion-exchange column (HiTrap Q 1 ml, GE Healthcare, 

150 mM to 1 M NaCl salt gradient). Peak fractions were pooled, subsequently 

transferred into the storage buffer (25 mM Na2HPO4/NaH2PO4 pH 7.0, 150 

mM NaCl, 5% glycerol) via PD-10 desalting columns (GE Healthcare) and 

snap-frozen at -80°C. 

Tryptic digestion and mass-spectrometry analysis 

Proteins were reduced with 12.5 mM dithiotreitol for 30 min at 32°C 

and alkylated with 40 mM iodoacetamide for 45 min at 25 °C, in the dark. 

Samples were diluted with 0.1 M NH4HCO3 to a final concentration of 1.5 M 

urea and incubated overnight at 32°C with sequencing-grade porcine trypsin 

(Promega, Madison, WI, USA) added to a final enzyme:substrate ratio of 

1:100. The digestion was stopped by acidification with formic acid to a final pH 

< 3, the peptide mixtures desalted on Sep-Pak tC18 cartridges (Waters, 



Milford, MA, USA) and eluted with 80% acetonitrile. All peptide samples were 

evaporated on a vacuum centrifuge to dryness, resolubilised in 0.1% formic 

acid and immediately analysed on a Triple-TOF mass spectrometer (5600 

QTrap, ABSciex) equipped with a nano-electrospray ion source. Peptides 

were loaded and chromatographically separated using a linear gradient from 2 

to 35% acetonitrile in 140 min and a flow rate of 300 nl/min. The raw data 

(Wiff files) were converted in to mzXML files using MS data converter 

(ABSciex). Collected spectra were searched against the Homo sapiens 

protein database with Sorcerer™-SEQUEST® (Thermo Electron, San Jose, 

CA, USA). Trypsin was set as the digesting protease with the tolerance of two 

missed cleavages, one non-tryptic terminus and not allowing for cleavages of 

KP and RP peptide bonds. The monoisotopic peptide and fragment mass 

tolerances were set to 50 ppm and 0.8 Da respectively. 

Carboxyamidomethylation of cysteines (+57.0214 Da) was defined as fixed 

modification and oxidation of methionines (+15.99492 Da) and di-glycine (GG) 

modification of lysines (+114.043 Da) as variable modifications. Protein 

identifications were statistically analysed with ProteinProphet (v3.0) and 

filtered to a cut-off of 0.9 ProteinProphet probability, which in this particular 

case corresponds to a FDR < 1%, calculated based on a target-decoy 

approach46. 

	


