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SUPPLEMENTARY METHODS - PHOSPHOSITE MAPPING. 

 

Phosphosite mapping analysis was then carried out on the isolated IRAK-4 death domain. The band 

corresponding to IRAK-4 DD extracted from the reducing SDS-PAGE gel was digested using 

Trypsin, Chymotrypsin and AspN endoproteinases. The analysis was carried out using MALDI-TOF 

MS on an Ultraflex mass spectrometer and by LC-ESI MS on an Agilent HPLC coupled to a Bruker 

Amazon ion-trap and an Orbitrap mass spectrophotometer where appropriate. One hundred and 

twenty nine peptides were identified by LC/MS-MS and 44 peptides were identified by MALDI-

TOF MS covering 100 % of the IRAK-4 DD (-7) to 107 (Supplementary data tables 1 to 6). The 

stoichiometry of both species was calculated from the relevant ion intensities of corresponding ion 

chromatograms. The stoichiometry of the singly phosphorylated form was determined to be equal at 

53 % with an error as high as ± 10 % (as it depends on the relative ionisation efficiency of each form; 

phosphorylated and non-phosphorylated). In total 16 peptide string masses identified confirmed 

single phosphorylation of Serine 8 in IRAK-4 DD (Supplementary data tables 1 to 6). 

Phosphorylation at Serine 8 was further confirmed by the fragmentation of the peptide 

GAMDPEFMNKPITPSTYVR by MS/MS as shown in supplementary tables 7 and 8. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 1: a) List 1 of 2 of peptides identified by LC / MS – MS after digestion of IRAK-4 DD using Chymotrypsin. b) 

List 2 of 2 of peptides identified by LC / MS – MS after digestion of IRAK-4 DD (Section 3.2.4) using Chymotrypsin. 
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Table 2: a) List 1 of 2 of peptides identified by LC / MS – MS after digestion of IRAK-4 using Trypsin.  

b) Part 2 of 2 of  peptides identified by LC / MS – MS after digestion of IRAK-4 DD  using Trypsin.  
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Table 3: Peptides identified by MALDI-TOF MS after digestion of IRAK-4 DD using Trypsin. 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 



Table 4: Peptides identified by MALDI-TOF MS after digestion of IRAK-4 DD using Chymotrypsin. 

 
 

 

 

 

 

 

 

 
 

 

 



Table 5: Peptides identified by LC / MS - MS after digestion of IRAK-4 DD using Asp-N. 

 
 

Table 6: Peptides identified by MALDI-TOF MS after digestion of IRAK-4 DD using Asp-N. 

 
 

 
 

 

 



Table 7: MS/MS Fragmentation of GAMDPEFMNKPITPSTYVR 

(a) Peptide fragment spectrum of b- and y- ion series corresponding to the cleavage of the amide bond at the N-terminus 

and C-terminus respectively. (b) Table of the corresponding observed fragmentation masses showing matching peptide 

hits in Bold Red: 45/272 fragment ions using 125 most intense peaks used to give an ion score of 20 in the MASCOT 

database. (c) Zoomed area of peptide fragment spectrum from 1600 to 1750 m/z  showing the ion b*(15) corresponding 

to the loss of 98 Da at Ser8. (d) Zoomed area of peptide fragment spectrum from 300 to 400 m/z showing the ion y++(5) 

corresponding to the loss of 98 Da at Ser8. 
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Table 8: MS/MS Fragmentation of GAMDPEFMNKPITPSTYVR 

(a) Peptide fragment spectrum of b- and y- ion series corresponding to the cleavage of the amide bond at the N-terminus 

and C-terminus respectively. (b) Table of the corresponding observed fragmentation masses showing matching peptide 

hits in 56/272 fragment ions using 129 most intense peaks used to give an ion score of 48 in the MASCOT database. (c) 

Zoomed area of peptide fragment spectrum from 1550 to 1650 m/z showing the ion b(15) corresponding to the loss of 98 

Da at Ser8. (d) Zoomed area of peptide fragment spectrum from 550 to 650 m/z showing the ions y(5) and y*(5) 

corresponding to the loss of 98 Da at Ser8. 
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Supplementary information - Model validation. 
 
After regularization in COOT, sidechain packing was optimised and total energy compared with the 
unphosphorylated IRAK4 structure (pdb id: 3mop, chain G) using the FoldX atomic forcefield. 
(FoldX version 4.0 running under Win10)1. Sidechain clashes were checked with ‘findclash’ function 
in UCSF-Chimera2. 
 
Neglecting the new stabilizing interactions of the phospho-serine residue, the helical refolding of the 
N-terminal 16 residues was calculated by FoldX to be comparable in energy to the crystal structure. 
Compared with the equivalent optimised crystal structure (minimised with the FoldX 'Repair' 
protocol), the refolded IRAK4 had an overall ΔΔG stabilisation of -0.2 kcal/mol (neglecting any 
phospho-serine contributions). This favourable change in estimated stability on helical refolding is 
for the IRAK4 in isolation, but no unfavourable contacts are generated when packed with other 
IRAK4 and IRAK2 chains to form the myddosome assembly.  
 
The geometry and sidechain packing of the refolded IRAK4 were validated with WHATCHECK10.1 
(http://swift.cmbi.ru.nl/gv/whatcheck/). Ramachandran analysis (with COOT) showed no new 
outliers were generated by the helix refolding: the IRAK4 crystal structure had 98 residues in 
preferred or allowed regions, and 7 outliers. None of the outliers is in the N-terminal region and 
refolding of the N-terminal region does not introduce any new Ramachandran outliers. 
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