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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
GAMDPEFMNKPITPSTY VR 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.

(a)
Acc. # Protein ID Pep. # 9% Cov.| Score

9947 IRAK4 DEATH DOMAIN 57 94% 1182

GAMDPEFMNK PITPSTYVRC LNVGLIRKLS DFIDPQEGWK KLAVAIKKPS

GDDRYNQFHI RRFEALLQTG KSPTSELLFD WGTTHNCTWVGD LVDLLIQNEF

FAPASLLLPD AVPHK

Red = M5-MS Underline = PMF

Comments: Individual ions scores > 23 indicate identity or extensive homology (p<0.05).

Score Peptide Modifications Obs. m/z| Delta |MS-MS? PMF?
66/ -.GAMDPEFMNKPITPSTYVRCL.N m?sph':' (¥); 2 Oxidation ga7.04| 0.0022| ® | [J
40|-.GAMDPEFMNKPITPSTY.V 2 Oxidation (M) 965.93( 0.0031| (X O
33|-.GAMDPEFMNKPITESTYVRCLNVGL.I EEJDSD"'” (ST); 2 Oxidation | g74 75| g.go2a| X O

(23)|-.GAMDPEFMNKPITESTY.V Oxidation (M) 957.94| 0.0031| X O
(30)|-.GAMDPEFMNKPITRSTY.V 2 Oxidation (M) 965.93| 0.oo000| X O
(30)|-.GAMDPEFMNKPITPSTYVRCL.N m)“’ph” (ST); Oxidation | 4 565 06| 0.0040| & O
(32)|-.GAMDPEFMNKPITPSTY.V m?sph':' (¥); 2 Oxidation | 4 nos.92| 0.0008) ® | [
(34)|-.GAMDPEFMNKPITPSTY.V Oxidation (M) 957.93(-0.0002| X O
(35)|-.GAMDPEFMNKPITRSTY.V 949.94| 0.0o01| B¢ O
(49)|-.GAMDPEFMNKPITESTYVRCL.N m)”s':’h':' (ST); Oxidation g41.71| 0.0019| O
(56)|-.GAMDPEFMNKPITPSTYVRCL.N Phosphe (5T) 836.38| 0.0029| X O
56 |F.MNKPITPSTY.V Oxidation (M) 534.20( 0.0002| X O
(32)|F.MNKPITRSTY.V m]“‘ph” (ST); Oxidation §24.27| 0.0012| (X
(50)|F.MNKPITPSTY.V 576.29( 0.0030| X O
42|Y.VRCLNVGL.I 465.76(-0.0006| X
46/(L.NVGLIRKLSDFIDPQEGW.K 696.37| 0.0009| (X O
43| L.NVGLIRKLSDF.I 631.37| 0.0004| X
30| L-NVGLIRKL.S 456.80(-0.0005| [ O
(30)| L-NVGLIRKLSOFIDPQEGW.K 696.37| 0.0016) (¥ O
(32)|L.NVGLIRKLSDFIDPQEGW.K 696.37| 0.0000] (X O
(34) | L.LMVGLIRKLSDFIDPQEGW.K 696.37|-0.0011) (¥ |
34| LIRKLSDFIDPQEGW.K 568.63|-0.0002| (X O
28|L.IRKLSDFIDPQEGWKKL.A 519.04(-0.0017| [ O
(23)|L.IRKLSDFIDPQEGW.K §52.44|-0.0006| [ O
35|L.SDFIDPQEGWKKL.A 781.90| 0.0000| [ O
31|L.SDFIDPQEGW.K 597.26|-0.0010| O
(27)|L.SDFIDPQEGWKKL.A 521.60(-0.0012( [
33| W.KKLAVAIKKPSGDDRY.N 443.01|-0.0005| (X O
(26) | W.KKLAVAIKKPSGDDRY.N 443.01| 0.0001| [ O
67 | LAVAIKKPSGDDRY.N 710.38| 0.0005| (X O
37| LAVAIKKPSGDDRYNGF.H 904.97| 0.0054| X




(b)

Acc. # Protein ID Pep. # | % Cov. Score
9947 IRAKA DEATH DOMAIN 57 4% 1182
GAMDPEFMHNEKE PITPSTYVWVRC LNVGLIRKLS DFIDPQEGWHK KLAVAI KKPS
GDDRYNQFHI RRFEALLQTG KSPTSELLFD WGTTNCTVGD LVDLLI QNEF

FAPASLLLPD AVPK
Red = M5-MS Underline = PMF
Comments: Individual ions scores = 23 indicate identity or extensive homology (p=0.05).

Score Peptide Modifications 0Obs. m/z| Delta MS5-MS?|(PMF?
37 | LAVAIKKPSGDDRYNQF.H 904.97| 0.0054| X O
(24) | L.AVAIKKPSGDDRYNQF.H §03.65 0.0035 X O
(24) |LAVAIKKPSGDDRYNQF.H Fhospho (5T) §30.30| 0.0002| (X U
(31)|L.AVAIKKPSGDDRY.N 473.92|-0.0008| X O
48 |F.EALLOTGKSPTSELL.F 793.94| 0.0005 ] ]
43 |F.EALLOTGKSFTSEL.L 737.39(-0.0007 x] O
(42)|F.EALLQTGKSPTSEL.L 737.39| 0.0012| B¢ O
47 |LLQTGKSPTSELLF.D 710.82| 0.0001| [ O
24|L.LOQTGKSPTSEL.L 580.81| 0.0006| (X O
36|L.QTGKSPTSEL.L 524.27(-0.0004| (X O
34|L.QTGKSFTSELLF.D 654.35| 0.0001| X O
25|L.OTGKSPTSELL.F s80.81| 0.0003| (X O
30| W.GTTNCTVGDLVDLLIGNEF.F 1,055.01| 0.0029| (M O
41| L.LIQNEFFAPASL.L 675.36| 0.0002| (X O
27 |L.IQNEFFAPASLL.L 675.36| 0.0007| (% O
25| L.IQNEFFAPASL.L 618.82| 0.0001| ¢ O
71|F.FAPASLLLPDAVPK. - 715.92| 0.0007| X O
(25) |F.FAPASLLLPDAVPK. - 719.92| 0.0005| (€ |
(27)|F.FAPASLLLPDAVPK. - 719.92| 0.0008| (X O
(29)|F.FAPASLLLPDAVPK.- 719.92( 0.0001| (X O
(33)|F.FAPASLLLFDAVPK. - 715.92| 0.0012| (X O
(38) |F.FAPASLLLFDAVPK. - 719.92| 0.0006| (¢ O
(54) |F.FAPASLLLPDAVP. - 719.92| 0.0011| ¢ O
(60) |F.FAPASLLLPDAVPK. - 719.92| 0.0014| (X O
(66)|F.FAPASLLLPDAVPK. - 719.92|-0.0003, (% O
57|F.APASLLLPDAVPK.- 646.38(-0.0003| (X O
49 L LPDAVPK.- 370.22| 0.0001| X O




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.

(a)
Acc. # Protein ID Pep. # 9% Cov. Score
8547 IRAK4 DEATH DOMAIN 59 62% 645
GAMDPEFMNK PITPSTYVRC LNVGLIRKLS DFIDPQEGWK KLAVAIKKPS
GDDRYNQFHI RRFEALLQTG KSPTSELLFD WGTTNCTVGD LVDLLIQNEF
FAPASLLLPD AVeK
Red = MS-MS Underline = PMF
Comments: Individual ions scores > 20 indicate identity or extensive homology (p<0.05).
Score Peptide Modifications Obs.m/z Delta MS-MS? PMF?
47 |-.GAMDPEFMNKPITPSTYVR.C |Phospho (ST) 745.34/-0.0003 X
(20) |- .GAMDPEFMNKPITPSTYVR.C | Phospho (ST) 1,117.51] 0.0008| X
(22)|-.GAMDPEFMNKPITPSTYVR.C |Phospho (ST); Oxidation (M) |1,125.50/-0.0007 x
(24)|-.GAMDPEFMNKPITPSTYVR.C | Phospho (ST); Oxidation (M) 750.67 -0.0006 X
(26)|-.GAMDPEFMNKPITPSTYVR.C |Oxidation (M) 1,085.52 0.0037 X
(29)|-.GAMDPEFMNKPITPSTYVR.C | 2 Oxidation (M) 729.35| 0.0020| X
(32)|-.GAMDPEFMNKPITPSTYVR.C  Oxidation (M) 724.02| 0.0008| X
(33)|-.GAMDPEFMNKPITPSTYVR.C 718,68 -0.0008 X
(33)|-.GAMDPEFMNKPITPSTYVR.C 1,077.52| 0.0014| X
(33)|-.GAMDPEFMNKPITPSTYVR.C | 2 Oxidation (M) 1,093.52 0.0066 X
(41)|-.GAMDPEFMNKPITPSTYVR.C Phospho (ST); 2 Oxidation (M)| 756.00/-0.0005| X
59 |R.CLNVGLIR.K 472.77/-0.0006| X
(38)|R.CLNVGLIR.K 472.77| 0.0001| X
(44)|R.CLNVGLIR.K 472.77/-0.0005| X
(43) R.CLNVGLIR.K 472.77| 0.0010| X
(50)|R.CLNVGLIR.K 472.77| 0.0042| X
69 R.KLSDFIDPQEGWK.K 781.30 0.0014 X
22|R.KLSDFIDPQEGWKK.L 564,30 -0.0003| X
(21)|R.KLSDFIDPQEGWK.K 521.60 -0.0027| X
(67)|R.KLSDFIDPQEGWK.K 781.30 -0.0008 X
44 K.LSDFIDPQEGWK.K 717.85 -0.0012 X
34 K.LSDFIDPQEGWKK.L 781.30 0.0004 X
(25)|K.LSDFIDPQEGWKK.L 521.60 -0.0014 X
(38) | K.LSDFIDPQEGWK.K 717.85| 0.0011| X
50| K.LAVAIKKPSGDDR.Y 457.26| 0.0002] X
39 K.LAVAIK.K 307.72/-0.0006| X
(26) | K.LAVAIK.K 307.72| 0.0008| %
40|K.KPSGDDR.Y 387.6% 0.0002] X
30 K.KPSGDDRYNQFHIR.R 266,93 0.0014 X
(20)|K.KPSGDDRYNQFHIR.R 433,97 -0.0014 X
(20) K.KPSGDDRVYNQFHIR.R 578.2% -0.0011 X
(36)| K.KPSGDDR.Y 387.6% -0.0002 X
(36) K.KPSGDDR.Y 387.65 0.0000 X
(36) K.KPSGDDR.Y 387.65% 0.0002 X
(40)|K.KPSGDDR.Y 387.65 0.0000 X




(b)

FAPASLLLPD AVPEK
Red = MS-MS Underline = PME
Comments: Individual ions scores = 20 indicate identity or extensive homaology (p<0.05).

Acc. £ Protein ID Pep. # | % Cov. Score
o047 IRAKA DEATH DOMAIN BG 62% 645
GAMDPEFMNK PITPSTYVRC LNVGLIRKLS DFIDPQEGWK KLAVAIKKPS
GDDRYNQFHI RRFEALLQTG KSPTSELLFD WGTTNCTWVG

D LWYDLLI QNEF

Score Peptide Modifications Obs. m/z | Delta |M5-M5? |PMF?
(36]|K.KPSGODR.Y 387.65| 0.000z| [
[40)|K.KPSGDOR.Y 287.69| o.0000| M
(40} |K.KPSGDDR.Y 287.69| 0.0001 (%
(40} |K.KPSGDDR.Y 87.65| 0.0001 (X
(40} |K.KPSGDDR.Y 287.69| 0.0001 (%

45 |RYMNQFHIRER 45%3,25|-0.0003| M O
(20} | R.YNQFHIR.R 226.50|-0.0004| X O
(23] |R.YNQFHIRLR 4g3,25-0,0003 X O
(28)| R.YNQFHIR.R 489,25|-0.0012| M O
(28] R.YMNQFHIR.R 4g3,25|-0.000% X
(28] |R.YNQFHIRR 489.25|-0.0002| [
[20]|R.YMNOQFHIRLR 4g9,25| o.0000| M
[44]|R.YNQFHIRR 489.25(-0.0011 (%

54 |R.RFEALLOQTGK.S s81.83|-0.0012 [®
{20} |R.RFEALLOTGK.S s81.83|-0.0001| (X O
[32)|R.RFEALLOTGK.S 388.2z2| 00005 (M O
(27}|R.RFEALLOTGK.S 581.83|-0.0002| M O
[(42)|R.RFEALLOTGK.S s£1.83| 0.0001 (X O
(44]|R.RFEALLQTGK.S 581.82| 0.0000|
[(46)|R.RFEALLOTGK.S sg£1.83-0.0008 X
[46)|R.RFEALLQTGK.S 581.83|-0.0002| [
[54]|R.RFEALLOTGEK.S s81.82| 0.0008 (%

55| FEALLQTGK.S 503.78|-0.000% (X

44 |K. TANTLESK.E 416.23| 0.000z| (X

27 |[K.EAITVOOK.Q 458.76| 0.0000( (X O

47 |K.5LEVSDTR.F 453.72| 0.0001| (M O




(©

5547

GDDRYNQFHI
FAPASLLLPD AVWVPK

Red = M5-M5 Underline = PMF
Comments: Individual ions scores = 20 indicate identity or extensive homology (p<0.05).

IRAK4 DEATH DOMAIN

GAMDPEFMNK PITPSTYVRC
RRFEALLQTG

L
K

NV GL
SPTS

IRKL
ELLF

5 DFI
O WGT

62%

o

645

K KLAVAIKKPS
O LWDLLI QNEF

Score Peptide Modifications Obs. m/z Delta MS5-MS? | PMF?

47 [K.LAVAIK.K 307.72| -0.0001 ] [}
(29) [K.LAVAIK.K 307.72| -0.0002 x| O
(33) [K.LAVAIK.K 307.72| 0.0000 x| O
(43) [KLLAVAIK.K 307.72| 0.000% [x] O
(45) | K. LAVAIK.K 307.72| 0.0005 x| O

40|K.KPSGDDR.Y 387.69| 0.0000 x| O

34|K.KPSGDDRYNQFHIR.R 866.93| 0.0030 x| O
(25) |K.KPSGDDRYNQFHIR.R 578.29| 0.0014 x| O
(37) |K.KPSGDDR.Y 387.69| 0.0002 x] O
(39) |K.KPSGDDR.Y 387.69| 0.0002 x| O
(40] | K.KPSGDDR.Y 387.69 0.0001 [x] O
(40) | K.KPSGDDR.Y 387.69 0.0001 [ O
(40) [K.KPSGDDR.Y 387.69| 0.0002 x| O

50|R.YNQFHIR.R 489.25| -0.0001 x| O
(25) |[R.YNGQFHIR.R 489.25| -0.0007 [x] O
(29)|R.YNQFHIR.R 439.25| 0.0005 x| O
(31) [R.YNQFHIR.R 489.25| -0.0003 x| O
(34) | R.YNQFHIR.R 489.25| -0.0003 > O
(36)|R.YNQFHIR.R 489.25| 0.0010 [ O
(38) [R.YNQFHIR.R 489.25| 0.0001 [x] O
(38) [R.YNQFHIR.R 489.25| 0.0005 x| O
(41) | R.YNQFHIR.R 489.25| -0.0007 [x] O
(41) [R.YNQFHIR.R 489.25( -0.0002 x| O
{(41) |[RLYNGFHIRR 489.25| -0.0002 x| O
(45) |R.YNQFHIR.R 489.25| -0.0005 x] O




(d)

5547

GDDRYNQFHI
FAPASLLLPD AVPK

Red = M5-M5S Underline = PMF
Comments: Individual ions scores > 20 indicate identity or extensive homology (p<0.05).

IRAK4 DEATH DOMAIN

GAMDPEFMNK PITPSTYVRC
RRFEALLQTG

L
K

NVGLIRKL
SPTSELLF

5 DFI
D WGT

62%

0=

645

K KLAVAIKKPS
O LWDLLI QNEF

Score Peptide Modifications Obs. m/z Delta MS-MS? | PMF?
(46) |[FLYNGFHIR.R 489.25| -0.0005 x| L
(47) |R.YNQFHIR.R 439.25 -0.0010 x| O

67 |R.RFEALLOTGK.S 581.83| -0.0010 [x] O
(20) |[R.RFEALLQTGK.S 388.22| 0.0011 x| O
(31)|R.RFEALLQTGI.S 581.83| 0.0010 [ O
(36) |R.RFEALLQTGK.S 388.22| -0.0005 ] O
(50)|R.RFEALLQTGI.S 581.83| -0.0003 x] O
(51)|R.RFEALLQTGK.S 581.83| 0.0005 x O
(55) |R.RFEALLQTGK.S 581.83| -0.0002 x| O
(55)|R.RFEALLQTGK.S 581.83| -0.0002 (%! O
(55) |R.RFEALLQTGK.S 581.83| -0.0001 [x] O
(55) |R.RFEALLQTGK.S 581.83| 0.0003 x] O
(55)|R.RFEALLQTGK.S S81.83| 0.0003 [x] O
(55)|R.RFEALLQTGK.S 581.83| 0.0003 x| O
(55) |R.RFEALLQTGK.S 581.83| 0.0004 x| O
(56) |R.RFEALLQTGK.S 581.83| 0.0004 x| O
(56) |R.RFEALLQTGK.S 581.83| 0.0004 [x] O
(61)|R.RFEALLQTGK.S 581.83| 0.0003 x O
(61]|R.RFEALLQTGHK.S 581.83| 0.0004 [x] Od
(65) |R.RFEALLQTGK.S 581.83| -0.0001 x| O

55| R.FEALLQTGK.S S03.78| -0.0019 x| O
(20) |R.FEALLQTGK.S 503.78| -0.0001 x] O
(27)|R.FEALLQTGK.S 503.78| 0.0000 ] O
(42]|R.FEALLQTGK.S 503.78| -0.0006 x| O




Table 3: Peptides identified by MALDI-TOF MS after digestion of IRAK-4 DD using Trypsin.

59547

FAPA

[RAKA DEATH DOMAIN

GAMDPEFMNEK PITPSTYVRC

RRFEALLQTG

SLLLPD AVPK

Red = M5-M5 Underline = PMF
Comments: Individual ions scores = 238 indicate identity or extensive homology (p<0.05).

19
LNVGLIRKLS DFIDPQOEGWK
KSPTSELLFD WGTTNCTWVGD

62%

427

Score Peptide Modifications 0Obs. m/z| Delta |MS-MS? PMF?
77|-.GAMDPEFMNKPITPSTYVR.C 2,154.14| 0.1071| [X []
0(-.GAMDPEFMNKPITPSTYVR.C  |Oxidation (M) 2,170.15| o.1183| L x
0|-.GAMDPEFMNKPITESTYVR.C |2 Oxidation (M) 2,186.16| o.1z88) L %/
(43)|-.GAMDPEFMNKPITPSTYVR.C  |Phospho (5T) 2,234.13| 0.1295| [X O
(57)|-.GAMDPEFMNKPITPSTYVR.C  |Oxidation (M); Phospho (ST) 2,250.12| 0.1275| [X O
(74)|-.GAMDPEFMMKPITPSTYVR.C |2 Oxidation (M); Phospho (ST) | 2,266.13| 0.1421| [¥ O
0|R.CLNVGLIR.K 944.58| 0.0445| [ x|
92|R.KLSDFIDPQEGWKEK.L 1,690.96| 0.0765 % O
73| R.KLSDFIDPQEGWELK 1,562.86| 0.0785| (X
0|R.KLSDFIDPQEGWKHK.L Phospho (5T) 1,770.89| 0.0462| [ x
0| K.LSOFIDPQEGWE.K 1,434.77| 0.0769| [ x|
0| K.LAVAIKKPSGDDRYNQFHIR.R 2,328.40| 0.1441| [ x|
0| K.LAVAIKKPSGDDRYNGFHIRR.F |Phospho (5T) 2,564.29|-0.0364| [ [x]
89|K.KPSGDDRYNQFHIR.R 1,732.86| 0.1135| (X O
0|K.KPSGDDR.Y Phospha (5T) gs4.32|-0.0173| [ %
0| K.KPSGDDORYNQFHIRR.F 1,889.05| 0.0922| [ x|
44|R.YNQFHIR.R 977.54| 0.0472| X O
0| R YNQFHIRR.F 1,133.64| 0.0388| [ [x]
32|R.RFEALLOTGK.S 1,162.72| 0.0650| ¥




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

5547 IRAK4A DEATH DOMAIN 20 50% 357

FAPASLLLPD AVPK
Red = M5-M5 Underline = PMF
Comments: Individual ions scores = 32 indicate identity or extensive homology (p<0.05).

Score Peptide Modifications Obs. m/z| Delta MS-MS? PMF?
34|-.GAMDPEFMNKPITPSTY.V 2 Oxidation (M); Phospho (5T) | 2,010.89] 0.0626 X g
0|-.GAMDPEF.M 766.38 0.0711| [J X
0|-.GAMDPEFMNKPITPSTY.V 1,898.92| 0.0s35| [ X
0|-.GAMDPEFMNKPITRSTY.V Oxidation (M) 1,914.91| 0.0525| [ X
0|-.GAMDPEFMNKPITPSTY.V 2 Oxidation (M) 1,930.01| 0.0573| [
79|L.NVGLIRKLSDFIDPQEGW.K 2,087.17| 0.0762| (X a
0| L.NVGLIRKL.S 912.62| 0.0219| L] x
69|L.IRKLSDFIDPQEGW.K 1,703.92| 0.0454| (X g
0|L.IRKLSDFIDPQEGWKKL.A 2,073.20| 0.0548| [ X
0|L.SDFIDPQEGWKKL.A 1,562.82| 0.0359 L[J X
0| W.KKLAVAIKKPSGDDRY.N 1,789.07| 0.0377| [J X
0| W.KKLAVAIKKPSGDDRYNGF.H 2,178.27| 0.0699| [J X
78|L.AVAIKKPSGDDRYNGF.H 1,308.98| 0.0558| X a
55| L.AVAIKKPSGDDRY.N 1,419.80| 0.0398| (X O
0| NQFHIRRF.E 1,117.63| 0.0318| [ X
0|F.HIRRF.E 728.43(-0.0031| [ X
0|F.HIRRFEAL.L 1,041.62| 0.0269| [J X
0|F.HIRRFEALL.Q 1,154.72| 0.0354| [ X
0|L.OTGKSPTSELLFDW.G Phosphe (ST) 1,683.50| 0.1433 [ (x|
42 (F.FAPASLLLPDAVEK.- 1,438.87| 0.0371 |Ei |:|




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

5947 [RAKE DEATH DOMAIN 11 82% 280

GAMDPEFMNK PITPSTYVRC LNVGLIRKLS DFIDPOEGWK KLAVAI KKPS
GDDRYNQFHI RRFEALLQTG KSPTSELLFD WGTTNCTVYGD LVDLLI QNEF
FAPASLLLPD AVPK

Red = M5-HS Underline = PMF

Comments: Individual ions scores = 19 indicate identity or extensive homology (p<0.05).

Score Peptide Modifications | Obs. m/z | Delta |MS-MS? | PMF?
19| M.DPEFMNKFITPSTYVRCLNVGLIRKLS.D  |Oxidation (M) 791.92| 0.0028| X
25|5.DFIDPQEGWHKKLAVAIKKPSG.D 776.43| 0.0013| X
31|1.DPQEGWKKLAVAIKKPSG.D 651.37| 0.0031| [x
29| 1.DPQEGWKKLAVAIKKPSGD.D 689.71| -0.0010| [X

(28)|I.DPQEGWKKLAVAIKKPSG.D 976.36) 0.0066| X
23| Q.EGWKKLAVAIKKPSG.D 403.75| 0.0006| X
31|G.DDRYNGFHIRRF.E 417.46| -0.0004| (X

(24)|G.DDRYNQFHIRRF.E 417.46| 0.0006| (x|
67 |F.EALLQTGKSPTS.E 616.33| -0.0008| (X
22|V.DLLIQNEFFAPASLLLPDAVPEK. - 804.45| 0.0013| [X
33|N.EFFAPASLLLPDAVPK.- 857.98| 0.0015| X

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

5547 IRAK4 DEATH DOMAIN 3 63% 249
GAMDRPEFMNK PITESTYVRC LNVGLIRKLS DFIDPQEGWK KLAVAIKKPS
GDDRYNQEHI BREEEALLOTGE KSETSELLFD WGTTNCTWGD LWDLLIQMNEF

FARPASLLLED AVPEK
Red = M5-M5 Underline = PMF
Comments: Individual ions scores = 23 indicate identity or extensive homology (p<0.05).

Score Peptide Modifications | Obs. m/z | Delta | MS-MS? | PMF?
0| M.CPEFMNKFITRSTYVRCLNYGLIRKLS.D Cwidation (M) 3,164.86| 0.1989 X
134 | 5.DFIDPQEGWKKLAVAIKKPSG.D 2,327.43| 0.1534
1153|[.DPQEGWHKKLAVAIKKPSG.D 1,952.22| 0.12380
0|G.DDRYNQFHIRRF.E 1,666.92| 0.1003
0|D.DRYNQFHIRRFEALLQTGKSFTS.E Phospho (ST) 2,844.30| -0.0975




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. (¢) 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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2 129.0659 65.0360 A |2176.9807|1088.9940|2159.9541 |1080.4807 |18
J 260.1063| 130.5568 M 2105.9436|1053.4754|2088.9170(1044.9621 (17
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(b) 19 R 175.1190| 88.0631| 158.0924| 795498 1
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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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1 58.0287| 29.5180 c 19
2| 129.0659 65.0366 A |2079.0038 |1040.0055 |2061.9772 |1031.4923 |18
3| 260.1063 | 130.5568 M (2007.9667 10044870 |1990.9401 | 995.9737(17
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181061.0136 |981.4604 1944 8870(072.0472| V | 274.1874| 137.5973| 257.1608| 129.0840 2
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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)'. Sidechain clashes were checked with “findclash’ function
in UCSF-Chimera®.

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 AAG 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 IRAK?2 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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