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Supplementary Materials and Methods

RNA extraction and gene expression analysis

For cloning purposes, cDNA samples were generated with iScript cDNA Synthesis kit
(BioRad, USA) using total RNA isolated from various cells using GeneJET RNA Purification kit
(Thermo Fisher Scientific, USA). For real-time quantitative PCR (RT-qPCR), total RNA isolated
from PBMCs was used to generate cDNA with the RevertAid First-Strand cDNA Synthesis System
(Thermo Fisher Scientific) using oligo-dT primer. cDNA samples were amplified using the
LightCycler 480 SYBR Green I Master kit (Roche, USA) on an LightCycler 96 Real-Time PCR
system (Roche). Relative gene expression was calculated by the 244t method. Primers are provided
in Table S1.

Molecular dynamics (MD) simulation and analysis of MD trajectories

The structure and atomic coordinate of the human IRAK-4 death domain (DD) were obtained
from the Protein Data Bank (PDB ID: 3MOP) (Lin et al., 2010). The crystal structure contains 4
IRAK-4 DDs within Myd88 and IRAK-2 assembly and all IRAK-4 chains were similar, with no
missing amino acid or unmodeled regions reported. The p.C79Y mutation was introduced to the WT
IRAK-4 DD structure and refined via FoldX repair command (Schymkowitz et al., 2005). The
structures were put into a dodecahedron box with water molecules and periodic boundary conditions
were set. All systems were neutralized by Na“ and CI" ions and minimized with 50,000 steps of
steepest descent. Initially, for the NVT ensemble, a modified Berendsen thermostat with no pressure
coupling was applied for both systems for 100 ps at 300 K. and Particle Mesh Ewald (PME) method
was used to calculate electrostatic interactions (Berendsen et al., 1984; Essmann et al., 1995).
Resulting systems with either WT or mutant IRAK-4 DD were simulated by GROMACS (Groningen
Machine for Chemical Simulations) (http://www.gromacs.org/) using the CHARMM?36 force field
with an integration time-step of 2 fs (Huang et al., 2017). Water was treated explicitly using the TIP3P
model (Jorgensen et al., 1983). After 100 ps of NPT equilibration at 300 K , production simulations
were lasted for 100 ns at the same temperature. Analyses of trajectories were done using Visual
Molecular Dynamics (VMD) to calculate the root mean square deviation (RMSD), root means square
fluctuation (RMSF), and radius of gyration (Rg) of backbone atoms (Humphrey et al., 1996). The
hydrogen bond number, solvent accessible surface (SASA), and Free energy landscape (FEL) for the
first two eigenvectors were calculated using utilities provided in GROMACS v2021.1. The analyses
of secondary structure were done by using the MDTraj “compute dssp” module (McGibbon et al.,
2015). Visuals were produced by using representative structures obtained from the last 1 ns of
simulations using VMD. The PRODIGY (Protein binding energy prediction) server was used to
determine the residues found in the Myd88 and IRAK-4 interaction site in the 3MOP (Xue et al.,
2016). The docking was performed for the WT and mutant (p.C79Y) IRAK-4 DD obtained from MD
simulation with Myd88 obtained from the crystal structure (PDB ID: 3MOP) (Lin et al., 2010), using
the default setting in the HADDOCK 2.4 server (van Zundert et al., 2016).



Table S1. List of primers used in this study

IRAK4 gDNA Fwd

CAGAACCGTGAGCCAAATTAAC

Sanger sequencing (C79Y)

IRAK4 gDNA Rev

CCTAATTGTGGACACCCTGG

Sanger sequencing (C79Y)

IRAK4 WT_Fwd BamHI

GACGGATCCATGGATTACAAGGATGACGACGATAA
GATGAACAAACCCATAACACC

Cloning (pcDNA3.1)

IRAK4_WT Rev Xhol

GCATCTCGAGTTAAGAAGCTGTCATCTCTTG

Cloning (pcDNA3.1)

IRAK4 Seql Fwd

CCACCTGACTCCTCAAGTCC

Sanger sequencing (IRAK4 ORF)

IRAK4_Seq2_Rev

GGACTTGAGGAGTCAGGTGG

Sanger sequencing (IRAK4 ORF)

IRAK4 Seq3 Fwd

GACTAGCAGAATTGTGGGAAC

Sanger sequencing (IRAK4 ORF)

IRAK4 Seq4 Rev

GTTCCCACAATTCTGCTAGTC

Sanger sequencing (IRAK4 ORF)

IRAK4 C79Y _SDM Fwd

GCACCACAAATTACACAGTTGGTG

SDM (pcDNA3.1)

IRAK4 C79Y SDM Rev

CACCAACTGTGTAATTTGTGGTGC

SDM (pcDNA3.1)

IRAK4 R12C_SDM_Fwd

CCATCAACATATGTGTGCTGCCTC

SDM (pcDNA3.1)

IRAK4 RI2C_SDM _Rev

GAGGCAGCACACATATGTTGATGG

SDM (pcDNA3.1)

IRAK4 SDM Fwd

CGGGACTTTCCAAAATGTCGT

SDM (pcDNA3.1)

IRAK4 SDM Rev

GGCACCTTCCAGGGTCAAGG

SDM (pcDNA3.1)

IRAK4 EcoRI_Fwd N3XF

GCTGGAATTCGATGAACAAACCCATAACACC

Subcloning (pCI-neo-N-3xFLAG)

IRAK4_Xbal Rev N3XF

CTTCTAGATTAAGAAGCTGTCATCTCTTGC

Subcloning (pCI-neo-N-3xFLAG)

IL18RAP HindIIl Fwd

ACGAAGCTTCAATGCTCTGTTTGGGCTG

Cloning (pCMV6)

IL18RAP Xhol Rev

AGGGCTCGAGTCACCATTCCTTAGGCTGG

Cloning (pCMV6)

IL18RAP_Seql Fwd CCTACTTCTTGGGAGCACTG Sanger Sequencing (IL18RAP)
IL18RAP_Seq2_Rev CAGTGCTCCCAAGAAGTAGG Sanger Sequencing (IL18RAP)
IL18RAP_Seq3_Fwd GAAATAGTGCTGCTGTACCG Sanger Sequencing (IL18RAP)
IL18RAP_Seq4_Rev CGGTACAGCAGCACTATTTC Sanger Sequencing (IL18RAP)

IRAK4 gRNA1 Fwd*

CACCGTATGTGCGCTGCCTCAATG

Cloning (CRISPR)

IRAK4 gRNA1 Rev*

AAACACATTGAGGCAGCGCACATAC

Cloning (CRISPR)

IRAK4 gRNA2 Fwd*

CACCGAGGCAGCGCACATATGTTGA

Cloning (CRISPR)

IRAK4 gRNA2 Rev*

AAACTCAACATATGTGCGCTGCCTC

Cloning (CRISPR)

IRAK4 CRISPR Out Fwd GTGGAAAAAGGAAGCAAACC Competitive PCR (CRISPR)
IRAK4 CRISPR Out Rev AGCAACAACTTTAAAACGTCA Competitive PCR (CRISPR)
IRAK4 CRISPRI In Fwd (F1) GTGCGCTGCCTCAATGT Competitive PCR (CRISPR)
IRAK4 CRISPRI In Rev (R1) CAGCTTCCTAATTAGTCCAACA Competitive PCR (CRISPR)
IRAK4 CRISPR2 In Fwd (F2) GAACAAACCCATAACACCATCA Competitive PCR (CRISPR)
IRAK4 CRISPR2 In Rev (R2) GCAGCGCACATATGTTGA Competitive PCR (CRISPR)

IRAK4 cDNA Fwd"®

TGGCAAAGTGTCAACATGAAAAC

Gene expression (RT-qgPCR)

IRAK4 cDNA Rev®

GGTGGAGTACCATCCAAGCAA

Gene expression (RT-qgPCR)

HPRT1 ¢cDNA Fwd°®

CTGGCGTCGTGATTAGTGATGATG

Gene expression (RT-qgPCR)

HPRTI1 cDNA Rev®

TTGAGCACACAGAGGGCTACAATG

Gene expression (RT-qPCR)

Fwd: Forward, Rev: Reverse

*(Jordi et al., 2017)

"PrimerBank ID: 223671887c2

‘(Belkaya et al., 2019)




Table S2. List of antibodies used in this study

Antibody Clone or Company Purpose
Catalog #
anti-FLAG M2 Sigma-Aldrich, USA Immunoblotting
anti-human GAPDH 1E6D9 Proteintech, USA Immunoblotting
anti-GFP JL-8 Clontech, Japan Immunoblotting
Goat anti-Mouse I1gG 72-8062-M001 Tonbo Biosciences, USA Immunoblotting
anti-human IRAK4 Alexa Fluor 647 L29-525 BD Biosciences, USA Immunoblotting
Flow cytometry
anti-human CD3 Pacific Blue OKT3 Biolegend, USA Flow cytometry
anti-human CD4 FITC OKT4 Biolegend, USA Flow cytometry
anti-human CD8 PE HITS8a Biolegend, USA Flow cytometry
anti-human CD14 FITC MSE2 Biolegend, USA Flow cytometry
anti-human CD19 PE HIBI19 Biolegend, USA Flow cytometry
anti-human TNF APC MAbI11 Biolegend, USA Flow cytometry
anti-mouse IgG1 APC MOPC-21 Biolegend, USA Flow cytometry
anti-mouse IgG1 Alexa Fluor 647 MOPC-21 BD Biosciences, USA Flow cytometry

Antibody dilutions were used according to the manufacturer’s recommendations.




Table S3. Genetic analysis of the WES data of the patient

Number of annotated variants Patient
(Number of mutated genes)

Total | 147225
(22483)

Nonsynonymous and 11943
essential splicing (6029)

MAF <1% 496
(448)

Homozygous 24
(24)

The table shows the number of annotated variations with the number of genes, shown in parenthesis, found in the patient.
The low-quality variants with low depth coverage (variants with Reads <5, Mapping Quality <40, and Genotype Quality
<30) were excluded. All variants except nonsynonymous (missense, insertion, deletion, start-loss, stop-loss, stop-gain)
and essential splicing (£ 2 bp from the exon-intron boundary) were excluded. Variants with a higher MAF of 1% in
population databases (gnomAD and 1000G), including subpopulations (African, Ashkenazi Jewish, Finnish, non-Finnish
European, South Asian, East Asian, and Latino) in gnomAD were excluded.

Table S4. Homozygous rare nonsynonymous variants found in the patient

Variation ) In silico Damage Prediction | gnomAD |gnomAD pLoF
GENE | GDI* o0 Change Zygosity | MAF 1% b p/msc sé PolyPhen-2 | #Hom® #Hom®
CPA3 4.26 |Missense |ENST00000296046:p.Arg237His |HOM  |1.56E-04 | 26.5/11.2 | D D 0 0
HPS3 3.26 |Missense |ENST00000296051:p.Arg822GIn |HOM | 7.98E-06 | 22.5/22.3 | B D 0 0
IGSF10 5.96 [Stop Gain |ENST00000282466:p.GIn1828* [HOM  |1.19E-05| 38/25 NA NA 0 0
PCDHGA6 | 3.90 |Frameshift [ENSTO0000517434:p.GIn772fs HOM  [3.98E-06| 24.7/12.7 | NA NA 0 1
SPRY4 2.31 |Missense |ENST00000344120:p.Lys177Arg |HOM  |1.61E-03| 22.2/16.1 | B B 0 0
OR5M8 2.57 |Missense |ENST00000327216:p.Alal05Thr |HOM  |3.89€-050.003/20.2| B B 0 0
MRPS35 | 4.95 [Missense [ENSTO0000081029:p.Tyr27Cys HOM  [1.74E-04| 7.69/16.5 | B B 1 1
IRAK4 5.20 |Missense |ENST00000448290:p.Cys79Tyr HOM - 28/15.2 | D D 0 0
KMT2D 6.74 |Missense |ENST00000301067:p.GIn3269Arg |HOM - 23.4/17.3 | B D 0 0
SMARCD1 | 0.68 |Missense |ENST00000394963:p.Val278Met |HOM  |4.52E-04| 23/22.2 | B B 1 0
ACAN 26.89 |Missense |ENST00000439576:p.Gly1374Arg |HOM  |6.07E-03 | 13.03/18 | B B 1 0
KRTAP2-2 | 6.42 |Frameshift [ENST00000542910:p.Pro91fs HOM 1.92E-05| 33/ND | NA NA 0 0
TMPRSS9 |16.19 |Missense |ENSTO0000332578:p.Arg852Cys [HOM  [2.01E-04 | 26.1/11.2 | B D 0 2
SAFB 1.28 |Missense |ENST00000588852:p.lle126Val HOM |[7.95E-06| 15.18/10 | B B 0 0
FUT3 10.86 [Missense |ENST00000303225:p.Asp96Asn  |HOM | 1.99E-05|6.979/13.7| B B 0 0
LTBP4 21.48 |Missense |ENST00000308370:p.Gly650Asp |HOM - 29.7/23 | D D 0 0
CcCDC97 1.15 |Missense |ENST00000269967:p.Ala65Thr HOM [3.98E-06| 22.6/12.1 | B D 0 0
DEDD2 0.92 |Missense |ENST00000595337:p.Gly318Val |HOM  |5.69E-04|17.93/12.7| D B 0 0
ZNF404 14.45 [Missense |ENST00000587539:p.His209Tyr  |[HOM  [8.18E-05| 24.4/15.7 | D D 0 0
ZNF226 4.21 |Missense |ENST00000337433:p.Thr666Ala |HOM  |7.98E-06| 22.9/11.4 | D B 0 0
PRR12 3.89 [Missense |ENST00000418929:p.Ala1427Val [HOM  |1.80E-04 |12.85/22.8| B B 1 0
TSKS 9.20 |Missense |ENST00000246801:p.Arg371Trp |HOM  |1.34E-03| 25.1/24.8 | B D 2 0
MYH14 7.88 |Missense |ENST00000262269:p.Arg1531GIn [HOM  |4.07E-06 | 24.6/20.1 | B D 0 0
KLK11 5.27 |Missense |ENST00000594768:p.Arg140His |HOM  |1.34E-04 | 23.3/11.3 | B B 0 0

2Gene damage index (GDI) describes the least mutated and most mutated genes in the range of 0.0001 to 42.91.
®The number of homozygote individuals in gnomAD carrying the same variant found in the patient.

“Number of potential loss of function (pLoF) variants (insertion, deletion, start-loss, stop-loss, stop-gain, essential-
splicing), for which there are homozygote carriers found in the gnomAD for the genes indicated.

D: Damaging. B: Benign. HOM: Homozygous. NA: Not Applicable.



Table S5. Characteristics of genes with homozygous rare nonsynonymous variations present

in the patient

connections in the brain.

Gene description |Ewressbn pattern Known function Clinical significance
Carboxypeptidase A3 (CPA3) Biased expression in gallbladder and lung. Degradation of endogenous proteins and the inactivation of Unknown
venom-associated peptides.

HPS3 Biog: is Of L | Or lles Complex 2 |Broad expression in liver, lymph node and lved in the biog is of mel platelet dense  |Biallelic mutations cause Hermansky-
Subunit 1 (HPS3) other tissues. granules, and ky Pudlak syndrome 3.

Immunoglobulin Superfamily Member 10 (IGSF10) Broad expresison in gall bladder, ovary and |Regulates the migration of neurons expressing gonadotropin Unknown

other tissues. L hormone.
P dherin bfamily A, 6 (PCOHGAS) Biased expresison in brain. inthe of specific Unknown

Broad expression in lung, adrenal and other

Encodes an inhibitor of the receptor-transduced mitogen-

Mutations cause hypogonadotropic

other tissues.

Sprouty RTK Signaling Antagonist 4 (SPRY4, h nadism 17 with ithout
prodty gnaling gonist 4 ) tissues. activated protein kinase (MAPK) signaling pathway. m? sm L7 with orwithod
Olfactory Family 5 Subfamily M ber 8 . Encoded protein is responsible for the recognition and G

Expression in Olfactory Mucosa. Unknown
(OR5M8) e v prot diated transduction of odorant signals. W

Ubiquit ion in kidney, col d
Mitochondrial Ribosomal Protein S35 (MRPS35) Quitolss expression fn Kidney, colon an Involved in protein synthesis within the mitochondrion. Unknown

Interleukin 1 Receptor Associated Kinase 4 (IRAK4)

Ubiquitous expression in lymph node,
appendix and other tissues.

Encodes a kinase that activates NF-kappaB in both the Toll-
like receptor and T-cell receptor signali h

Biallelic mutations cause recurrent severe
jicandi ive bacterial infections.

Lysine Methyftransferase 2D (KMT2D)

Ubiquitous expression in bone marrow, skin
and other tissues.

Encodes a histone methyltransferase that regulates the
beta-globin and estrogen.

Mutations cause Kabuki syndrome 1.

SWI/SNF related, matrix associated, actin dependent
regulator of chromatin, subfamily d, member 1
(SMARCD1)

Ubiquitous expression in lymph node, testis
and other tissues.

Thought to regulate transcription of certain genes by
altering the chromatin structure around those genes.

Mutations cause Coffin-Siris syndrome 11.

Broad expression in testis, urinary bladder

Encoded protein is an integral part of the extracellular

Biallelic mutations cause

Aggrecan (ACAN) and other tissues. matrix in cart tissue and it ompression
in cartilage. aggrecan type.
Keratin Associated Protein 2-2 (KRTAP2-2) Distinct expression in the hair cortex. May involve in keratinizati Unkno!

Broad expression in spleen, testis and other

other tissues.

DNA).

Transmembrane Serine Protease 9 (TMPRSSS) l Encodes a membrane-bound type |l serine polyprotease. Unknown
ssues.
Encodes a DNA-binding protein which has high specificity for
Scaffold Attachment Factor B (SAFB) Ubiquitous expression in spleen, testis and scaffold or matrix attachment region DNA elements (S/MAR |Unknown

Fucosyltransferase 3 (FUT3)

Biased expression in colon, esophagus and
other tissues.

Catalyzes the addition of fucose to precursor
polysaccharides.

Mutations cause Lewis antigen-negative
phenotypes.

Latent Transforming Growth Factor Beta Binding
Protein 4 (LTBP4)

Broad expression in prostate, endometrium
and other tissues.

Encoded protein binds transforming growth factor beta asit
is secreted and d to the extracellular matrix.

Biallelic mutations cause cutis laxa,

r , type IC.

Ubiquitous expression in testis, ovary and

pi
and other tissues.

Coiled-Coil Domain Containing 97 (CCDC97) Unknown Unknown
other tissues.

Death Effector Domain Containing 2 (DEDD2) Enhanc.ed expression in bone ma.rrow, broad|Functions in the extrinsic apoptosis pathway and regulate Unknown
expression in spleen and other tissues. nuclear breakdown

Zinc Finger Protein 404 (ZNF404) Ubiquitous expression in brain, testis, and Predicted to be involved in transcriptional regulation. Unknown
other tissues.
Ubiqui in pi thyroid, . . .

Zinc Finger Protein 226 (ZNF226) Predicted to be involved in transcriptional regulation. Unknown

Proline Rich 12 (PRR12)

Ubiquitous expression in spleen, fat and
other tissues.

Thought to be involved in nervous system development.

Mutations cause neuro-ocular syndrome.

Testis Specific Serine Kinase Substrate (TSKS)

Restricted expression toward testis.

d in testicular physiology, spermatogenesis or

sper

Unknown

Myosin Heavy Chain 14 (MYH14)

Broad expression in colon, duodenum and
other tissues.

Encodes a conventional non-muscle myosin.

Mutations cause deafness, autosomal
dominant 4A.

Kallikrein Related Peptidase 11 (KLK11)

Biased expression in esophagus, skin, and
other tissues.

Encodes one of the fifteen kallikrein asa

subgroup of serine proteases

Expression pattern, function, and clinical significance of genes were obtained by wusing the NCBI
(https://www.ncbi.nlm.nih.gov/), Protein Atlas (https://www.proteinatlas.org/) and OMIM (https://www.omim.org/)
databases.



Table S6. Disease-causing variations in /RAK4

Variation Zygosity CADD |References
NM_016123.4:c.1A>G:NP_057207.2:p.M1V COMP HET [23.6 [Kuetal., 2007
NM_016123.4:c.29 30delAT:NP_057207.2:p.Y10Cfs*9 COMP HET [29.1 [Nishimura et al., 2021
NM_016123.4:c.34C>T:NP_057207.2:p.R12C COMP HET [28.9 [Hoarau et al., 2007
NM_016123.4:c.35G>C:NP_057207.2:p.R12P COMP HET [28.5 [Nishimura et al., 2021
NM_016123.4:c.123dup:NP_057207.2:p.P42Tfs*3 HOM 29.1 |Takada etal., 2016
NM_016123.4:c.144C>G:NP_057207.2:p.Y48* COMP HET (37 Ku et al., 2007
NM_016123.4:c.161G>A:NP_057207.2:p.R54K HOM 34 Gokturk et al., 2018
NM_016123.4:c.228_230del:NP_057207.2:p.T77del COMP HET (22.1 |Andres et al., 2013
NM_016123.4:¢c.255_260dup:NP_057207.2:p.D86_L87dup COMP HET (21 Grazioli et al., 2016
NM_016123.4:c.524del:NP_057207.2:p.N175Mfs*31 HOM 25.7 |Enders et al., 2004
NM_016123.4:c.547C>T:NP_057207.2:p.R183* COMP HET (35 Picard et al., 2010
NM_016123.4:c.574del:NP_057207.2:p.p.M192Wfs* 14 HOM 23.3 |Enders etal., 2004
NM_016123.4:c.593del:NP_057207.2:p.G198Efs*8 COMP HET (32 Bouma et al., 2009
NM_016123.4:c.623 624delCA:NP_057207.2:p.T208Nfs*12 |COMP HET |23 Medvedev et al., 2003
NM_016123.4:c.631del:NP_057207.2:p.A211Qfs*2 COMP HET (24 Ku et al., 2007
NM_016123.4:c.821del:NP_057207.2:p.L274Pfs* 14 HOM 32 Picard et al., 2003
NM_016123.4:c.823del:NP_057207.2:p.5275Lfs*13 COMP HET |29.9 |Karananou et al., 2020
NM_016123.4:c.831+5G>T COMP HET [22.3 [Hoarau et al., 2007
NM_016123.4:c.877C>T:NP_057207.2:p.Q293* HOM 40 Picard et al., 2010
NM_016123.4:c.893G>A:NP_057207.2:p.G298D COMP HET [28.6 [Bouma et al., 2009
NM_016123.4:c.897_900del:NP_057207.2:p.N300Ffs*44 COMP HET (33 Picard et al., 2010
NM_016123.4: ¢.1079T>A:NP_057207.2:p.L360* HOM 39 Maglione et al., 2014
NM_016123.4:c.1126-1G>T COMP HET (35 Maglione et al., 2014
NM_016123.4:c.1146del:NP_057207.2:p.G383Dfs*15 COMP HET (32 Grazioli et al., 2016
NM_016123.4:c.1188+520A>G COMP HET [5.529 [Ku etal., 2007
NM_016123.4:¢.1189-1G>T COMP HET (34 Ku et al., 2007
NM_016123.4:c.1204G>T:NP_057207.2:p.E402* HOM 44 Picard et al., 2010; Cardenes et al., 2006
NM_016123.4:¢.1240dup:NP_057207.2:p.1414Nfs*2 COMP HET [26.5 [Kuetal., 2007
NM_016123.4:¢.1290C>G:NP_057207.2:p.Y430* COMP HET (37 Maglione et al., 2014
NM_016123.4:c.942-1481_1125+547del COMP HET |NA Ku et al., 2007
NM_016123.4:c.-9-1087_63del HOM NA Ku et al., 2007

COMP HET: Compound Heterozygous, HOM: Homozygous.

(Andres et al., 2013; Bouma et al., 2009; Cardenes et al., 2006; Enders et al., 2004; Gokturk et al., 2018; Grazioli et al.,
2016; Hoarau et al., 2007; Karananou et al., 2020; Ku et al., 2007; Maglione et al., 2014; Medvedev et al., 2003;
Nishimura et al., 2021; Picard et al., 2003; Picard et al., 2010; Takada et al., 2016)
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Fig. S1. A. Bar graph showing /RAK4 levels normalized against HPRT1 expression by RT-qPCR on
PBMC:s from the patient and three healthy controls (C1, C2, and C3). Relative /RAK4 expression was
calculated by normalization against the mean value for control cells, which is set to 1. The values
shown are the mean = SEM of two independent experiments performed in duplicates. B. Histogram
showing intracellular IRAK-4 expression in lymphoblastoid B cells generated from peripheral blood
cells of the patient and two healthy controls (C1 and C2) as previously described (Belkaya et al.,
2019). Dashed lines show unstained controls. C. Representative immunoblot image showing IRAK-



4 expression in whole cell lysates (75 pg protein/lane) from lymphoblastoid B cells of the patient and
two healthy controls (C1 and C2). Immunoblotting was performed with the IRAK-4 antibody,
followed by GAPDH antibodies after stripping of the membrane, respectively. D, E. Agarose gel
images showing T7 Endonuclease I assay (T7E1) on /RAK4 knockout in HEK293 cells (D) and
competitive PCR assay on IRAK4 knockout single clones of HEK293 cells (KO #1 and KO #2,
generated by CRISPR #1 and CRISPR #2 primer sets, respectively) (E). Primers used for CRISPR
#1 (indicated by F1 and R1) and CRISPR #2 (indicated by F2 and R2) were listed in TableS1. F.
Histogram showing intracellular IRAK-4 expression in WT and /RAK4 knockout single clones of
HEK?293 cells (KO #1 and KO #2) by flow cytometry. Dashed lines show unstained controls. G.
Representative immunoblot image showing IRAK-4 expression in whole cell lysates (75 pg
protein/lane) from WT, KO #1 and KO #2 HEK293 cells. Immunoblotting was performed with the
IRAK4 antibody, followed by GAPDH antibodies after stripping of the membrane, respectively.
Expected molecular weights: IRAK-4; ~55 kDa, GAPDH: ~36 kDa.
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Fig. S2. A. Heatmap presentation of multiplex cytokine profiling showed as bar graphs in the Figure
6. Each heatmap represents a different cytokine. Color schemes showing the mean expression levels
(pg/mL) from two independent experiments are presented on a logarithmic scale with base of 10. C1
and C2 are healthy controls, P is the patient. B-C. Graphs show IL-6 (B) and IFN-02 (C) production,
measured by ELISA, from PBMCs of three healthy controls (C1, C2 and C3; open shapes), the patient
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(black circle), and his father (blue circle), mother (green circle) and sibling (red circle) upon various
stimuli. Values are of the mean levels of a single experiment performed in duplicates. NT: No
treatment (Medium only).
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