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Supplementary Tables:

Supplementary Table 1. Pathogenicity of the variants

Patient Gene Variant ACMG-based Evidence Code @~ CADD  Polyphen Gnomad*  Turkish

no pathogenity variome [1]#
P1 CARD9 ¢.883C>T p.GIn295Ter P PVS1 PP5 41 - 0 0.0001783
P2 RFXANK ¢.634C>T p.Arg212Ter P PP5PVSIPM2 39 - 0 0.0003643
P3 CD3E c.176G>A p.Trp59Ter P PP5PVSIPM2 35 - 0

P4 NFATC2 ¢.340_345delGAGATC VvuUs PM2 21 - 0

p.Glul 14 Tle115del

P5 JAK3 ¢.2134G>A p.Gly712Ser VUS PM2 25.7 PD 0
P6 RAG2 ¢.581C>A p.Ser194Ter P/LP PP5PVSIPM2 36 - 0
P7 RAGI ¢.2005G>Ap.Glu669Lys P/LP PP5 PM2 282 D 0
¢.1307C>A p.Thr436Asn VUS PM2 BP4 23.8 D 0
P8 RAGI ¢.2005G>Ap.Glu669Lys VUS PM2 BP4 24.1 D 0
¢.1307C>A p.Thr436Asn VvuUs PM2 BP4 282 D 0
P9 CD70 ¢.332C>T p.Thrll1Met P/LP PP5 PM2 253 D 0
P10 CD70 ¢.332C>T p.Thrl11Met P/LP PP5 PM2 253 D 0
P11 CYBA c.58+4 58+7delAGTG LP PP5 - - 0
P12 ZNF341 ¢.1626C>G p.Tyr542Ter P PP5PVSIPM2 36 - 0
P13 ZAP70 ¢.1010T>G p.Leu337Ala P PP5 PM2 284 D 0
P14 RAG2 ¢.105G>C p.Gly35Ala P PP5 PM2 244 D 0
P15 RAG2 ¢.105G>C p.Gly35Ala P PP5 PM2 244 D 0
P16 TNFRSFI3B  ¢.310C>T p.Cys104Arg Lp PP5 PM2 25.8 D 0 0.003123141
P17 PIK3R] c.837-1G>A VUS PM2 - - 0
P18 PGM3 ¢.214G>A p.Gly72Ser LP PP5 PM2 299 D 0
P19 SAMDYIL ¢.2639A>C p.His880Pro VUS PM2 242 B 0
P20 5 TNFRSFI3B  c¢.204dupA p.Leu69Tfs*11 P PP5 PVSI 228 - 1
P21 CD794 ¢.380-2A>G VUS - - 0
P22 DNMT3B ¢.2029G>A p.Val677Met LP PP5 PM2 272 D 0
P23 AICDA c.A100T p.Lys34Ter P PVSI PP5 37 - 0
P24 CYBA ¢.G70A p.Gly24Arg P/LP PP5 PM2 264 D 0
P25 MALTI c.1318 1321delTGTC VUS PM2 - - 0
p.L440Valfs*6

P26 SBDS ¢.578T>C p.Lys193Pro Vvus PM2 45 PD 0
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P108 SPINKS ¢.2658_2662dupGAGCA VUS PM2 - - 0

p.lle888ArgfsTer56
P109 ADA ¢.556G>A p.Glul86Lys ILP PM2 BP4 26 D 0
P110 RAGI ¢.2095C>T p.Arg699Trp P/LP PP5 PM2 26 D 0
P111 PRFI c.1267delC ILP PVS1PM2 - - 0
p.GIn423LysfsX17
P112 IL2RG ¢.511G>T p.Glul71Ter P PM5 PVS1 243 - 0
PM2
P113 CASPS ¢.919C>T p.Arg307Trp LP PM2 PMS5 PP2 234 D 0
P114 DOCKS ¢.5831C>T p.Prol1944Leu LP PM2 PMS5 PP2 27.1 D 0
P115 ADA ¢.556G>A p.Glul86Lys ILP PM2 BP4 26 D 0
P116 RAGI ¢.1307C>A p.Thr436Asn VvuUs PM2 BP4 24.1 D 0
P117 RAGI ¢.2322G>A p.Arg737His P/LP PP5 PM2 29.6 D 0 0.000177
P118 CYBA ¢.70G>A p.Gly24Arg VvuUs PP5 PM2 PP3 25 PD 0
P119 PRFI c.1385C>A p.Ser462Ter P PMS5 PVS1  26.6 - 0
PM2
P120 WAS ¢.37C>T p.Argl3Ter P PM5 PVSI 34 - 0
PM2
P121 WAS ¢.91G>A p.Glu31Lys P/LP PP5 PM2 26 PD 0
P122 PIK3CD ¢.1573G>A p.Glu525Lys P/LP PP5 PM2 24.8 PD 0

CADD: Combined Annotation Dependent Depletion ACMG: American College of Medical Genetics and Genomics
VUS: Variant of Uncertain Significance *Number of homozygous individuals in Gnomad 4.1 #Allele frequencies in
Turkish Variome

ACMG-based pathogenicity: Our data analysis application “Seq, Genomize” uses ACMG 2015

criteria with minor modifications as explained below:

Evidence Codes (Autopathogenicity v2.x)

PVS1
A Null variant (nonsense, frameshift, canonical +1 or 2 splice sites, initiation codon, single or
multiexon deletion) in a gene where the LOF is a known mechanism of a disease.

Null variant types:



Stop gained/Frameshift (Nonsense or Frameshift variant)

Splice acceptor/donor (GT-AG, 1,2 splice sites)

Start lost (Initiation Codon)

Deletion (Inframe or full gene deletion)

Loss of function is a mechanism of the disease if (either of the below is required):

At least 3 pathogenic LoF variants from the ClinVar (with a minimum of 1 star) need to be present
The LOEUF score of the transcript is smaller than 0.35 as suggested by GNOMAD

The transcript is biologically relevant if it is present in:

All RefSeq transcripts

Ensembl transcripts with expression in any of the 51 GTeX (v6) tissues (excluding expression data
from two cell types)

The LoF variant in a particular exon is frequent in the general population if:

The 99th percentile of the allele frequency distribution of the previously reported LoF variants
(GnomAD) in the exon is higher than the predefined threshold of 0.1%.

The Truncated/Altered region is critical for the protein function if:

For the nonsense/frameshift mutations: The altered region is the region between the variant
position and the last base of the coding sequence (excluding the stop codon).

For the splice mutations: If the ORF is preserved, we consider the nearby (upstream for splice
donor, downstream for splice acceptor) skipped exon as the altered region. Otherwise, it is the
region between the variant position and the last base of the coding sequence.

For the deletion mutations: If the ORF is preserved, we consider only the skipped region of the
protein. Otherwise, it is the region between the variant position and the last base of the coding

sequence.



For the altered region to be critical for the protein, we require at least 3 pathogenic ClinVar variants
with a minimum of 2 stars (multiple submitters) or higher.

Expected to undergo NMD (nonsense-mediated decay) if:

The variant is not present in the 3' most coding exon or the 3' most 50 bp of the penultimate coding
exon.

The transcript has a multi-coding exon.

PS1

The same amino acid change as a previously established pathogenic variant regardless of the
nucleotide change.

Evidence code strength is modified based on the Clinvar review status:

1-star: PS1 (Supporting)

2-star: PS1 (Moderate)

3-4 star: PS1 (Strong)

PM1

Located in a mutational hotspot and/or critical and well-established functional domain (e.g., an
active site of an enzyme) without benign variation.

Detection of a mutational hotspot

A hotspot region is defined as the largest pathogenic variant dense region between two benign
variations and meeting the following conditions:

Presence of a minimum of 5 pathogenic and 0 benign variants reported in the ClinVar.
Pathogenic variant count per base pair of the region is greater than the predefined threshold of 0.2.
Functional UniProt domain

To define a functional UniProt domain, the following rules are employed:



UniProt domains with ( 'chain', 'coiled-coil region', 'transit peptide', 'helix', 'turn', 'beta strand')
categories are excluded.

Domains without benign variation in the ClinVar (with a minimum of 1 star).

At least 3 pathogenic variants in the ClinVar (with a minimum of 1 star).

PM2

Absent from controls (or at extremely low frequency if recessive) in the Exome Sequencing
Project, the 1000 Genomes Project, or the Exome Aggregation Consortium databases.

Maximum allele frequency of the variant is less than the predefined threshold.

PM4

The protein length changes as a result of in-frame deletions/insertions in a non-repeat region or
stop-loss variants.

PMS5

A novel missense change at an amino acid residue where a different missense change was
previously observed as a pathogenic variant.

Evidence code strength modified based on the Clinvar review status:

1-2 star: PMS5 (Supporting)

3-4 star: PMS5 (Moderate)

PP2

A missense variant in a gene that has a low rate of benign missense variation and in which missense
variants are a common mechanism of disease.

This rule only applies to missense variants. The following thresholds are applied to determine if a

missense variant is a common mechanism of disease:



Minimum missense pathogenic variant count in the transcript: 5

Missense/total pathogenic variant count ratio threshold: 70%

Missense pathogenic/benign count threshold: 0.65

PP3

Multiple lines of computational evidence support a deleterious effect on the gene or the gene
product (conservation, evolutionary, splicing impact, etc.).

PP3 is assigned if one the following criteria is met (Ionnadis et al. 2016 (opens new window)):
The REVEL score is greater than 0.75

The REVEL score is greater than 0.5 and MetalR is damaging

The REVEL score is not available and MetalR is damaging

PP5

A reputable source recently reported the variant as pathogenic, but the evidence is not available to
the laboratory to perform an independent evaluation.

Evidence code strength is modified based on the Clinvar review status:

1-star: PP5 (Supporting)

2-star: PP5 (Moderate)

3-star: PP5 (Strong)

4-star: PP5 (Very strong)

BA1

The allele frequency is >5% in the Exome Sequencing Project, the 1000 Genomes Project, or the
Exome Aggregation Consortium databases.

Maximum allele frequency of the variant is greater than 5%



Variants on the BA1 exception list provided by Clingen are excluded. Clingen Exception
List(opens new window)

BSI

The allele frequency is greater than the expected frequency for the disorder.

Maximum allele frequency of the variant is less than the predefined BS1 threshold

BS2

Observed in a healthy adult individual for a recessive (homozygous), dominant (heterozygous), or
X-linked (hemizygous) disorder, with full penetrance expected at an early age.

A variant was observed (at least 2 times) in the control cohort of the Gnomad (v2.1.1) database in
a homozygous state.

BP1

A Missense variant in a gene for which primarily truncating variants are known to cause disease.
At least 5 pathogenic variants are reported in the ClinVar database.

All pathogenic variants in the ClinVar database are truncating.

BP3

In-frame deletions/insertions in a repetitive region without a known function.

BP3 is assigned if the variant is in a repetitive region and the repetitive region meets the following
criteria.

Do not overlap with a functional UniProt domain.

Do not have a pathogenic variant reported in the ClinVar.

BP4

Multiple lines of computational evidence suggest no impact on the gene or the gene product

(conservation, evolutionary, splicing impact, etc.).



BP4 is assigned if one the following criteria is met (Ionnadis et al. 2016 (opens new window)):
The REVEL score is less than 0.5

The REVEL score is less than 0.75 and MetalR is benign

The REVEL score is not available and MetalR is benign

BP6

A Reputable source recently reported the variant as benign, but the evidence is not available to the
laboratory to perform an independent evaluation.

Evidence code strength is modified based on ClinVar review status:

1-2-star: BP6 (Supporting)

3-star: BP6 (Strong)

4-star: BP6 (Stand alone)

BP7

A synonymous (silent) variant for which splicing prediction algorithms predict no impact to the
splice consensus sequence nor the creation of a new splice site AND the nucleotide is not highly
conserved.

BP7 is assigned if the following criteria are met:

Cryptic splice site is not predicted (ADA and RF scores are less than 0.6)

Low conservation score (phylop100way score is less than 1.879)

Unimplemented Evidence Codes

The following evidence codes are unimplemented: PS2, PS3, PS4, PM3, PM6, PP1, PP4, BS3,

BS4, BP2, BPS.



Supplementary Table 2: Detailed evaluation of possible disease-causing monoallelic variants

Patient no

P42

P53

P70

P82

P88

P96

Gene

CTLA4

ELANE

FAS

ELANE

BACH?2

TBK1

Variant

c.118G>A
p.Val40Met

¢.703delG
p.Val235TrpfsTerS

c.361C>T
p-Argl21Trp

c.367-8C>A

c.745del
p-Ser249ValfsTer93

c.1055T>C
p-Leu352Pro

CADD ACMG

243

22.1

26.1

criteria

LP

Pathogenic/
Likely
Pathogenic

Likely
Pathogenic

AIHA, enteropathy, reduced T
and B cells

Recurrent bacterial infections,
severe congenital neutropenia

Splenomegaly, lymphadenopathy,
ITP

Early onset IBD, oral aphtosis,
recurrent gastrointestinal
infections, severe congenital
neutropenia

IBD, pancreatitis,
hypogammaglobulinemia

Enteroviral meningitis, recurrent
sinopulmonary infections, failure
to thrive

rs155365737
8

Novel

rs121913078

novel

novel

novel

[2-5]

(6]

Congenital neutropenia

Reduced/absence expression
of ELANE by western blot

Reduced/absence expression
of BACH2 by western blot

Impaired immune response to
TLR3-dependent viruses



lymphoproliferation, reduced
switched memory B cells

P102 FAS ¢.340G>A 26.5 VUS Missense rs773565107 - Aberrant lymphocyte
p.Glul14Lys apoptosis
P103 STATI c.1192G>A 28.9 VUS Recurrent pulmonary infections, novel -
p-Gly397Ser bronchiectasis, CMC, nail
dystrophia, severe growth
retardation, hypothyroidism,
hypergammaglobulinemia, CD4+
T cel lymphopenia
P104 IL6ST c.2093C>A 233 VUS Recurrent pulmonary infections, rs745818447 -
p-Ala698Glu bronchiectasis, severe eczema,
hypogammaglobulinemia,
elevated IgE, lymphopenia
P122 PIK3CD  ¢.1573G>A 29.6 Pathogenic  EBV infection, lymphadenopathy, rs587777389  [9, 10] -
p-Glu525Lys reduced IgA and IgG

CADD: Combined Annotation Dependent Depletion ACMG: American College of Medical Genetics and Genomics VUS: Variant of Uncertain Significance
AIHA: Autoimmune hemolytic anemia HSM: Hepatosplenomegaly IBD: Inflammatory bowel disease ITP: Immune thrombocytopenic purpura DNT: Double

negative T cells



Supplementary Table 3. Variants detected in all kindreds in the study

Patients Age  Gender Gene Variant Characteristics
and
kindreds
K1 (P7-P8) 2-1 M-M RAGI1 ¢.2005G>A P7: T- B- NK+ SCID, very low T and B cells
p-Glu669Lys
c.1307C>A P8: T- B- NK+ SCID, very low T and B cells
p-Thr436Asn
K2 (P9-P10) 6-4 M-M CD70 c.332C>T P9: Burkitt lymphoma, chronic diarrhea, recurrent
p.Thrl11Met pneumonia, EBV LAP, hypogammaglobulinemia,
reduced memory B cells
P10: Non-Hodgkin lymphoma, recurrent pneumonia,
EBV LAP, hypogammaglobulinemia, reduced memory
B cells
K3 (P14- 1-1 M-M RAG2 ¢.105G>C P14: T- B- NK+ SCID, very low T and B cells
P15) p-Gly35Ala
P15: T- B- NK+ SCID, very low T and B cells
K4 (P47- 8-4 F-F CHUK c.499G>A P47: Recurrent bacterial, viral, fungal infections,
P48) p.Glyl67Arg chronic diarrhea, failure to thrive, hepatic fibrosis,
absent secondary lymphoid tissues,
hypogammaglobulinemia, reduced switched memory
B cells
P48: Recurrent bacterial, viral, fungal infections,
chronic diarrhea, failure to thrive, hepatic fibrosis,
absent secondary lymphoid tissues,
hypogammaglobulinemia, reduced switched memory
B cells
K5 (P66- 17 - M-F  GIMAPS c.667C>T P66: Hodgkin lymphoma, food allergy, family history,
P67) 12 p-Leu223Phe reduced IgG, low B cells, slightly reduced T cell
activation
P67: Hodgkin lymphoma, family history, reduced IgG,
low B cells, slightly reduced T cell activation
Ké (P72- 4-6 M-F DOCKS8 ¢.5831C>T P72: Failure to thrive, HPV infection, verrucous
P73) p.Pro1944Leu lesion, EBV +, CD4 T cell lymphopenia, elevated IgE

P73: Failure to thrive, HPV infection, verrucous
lesion, CD4 T cell lymphopenia, elevated IgE

K: Kindred SCID: Severe combined immunodeficiency LAP: Lymphadenopathy
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Supplementary Figure. Filtering strategy of WES data and technical outcome of the WES data.

A. Filtering strategy. B. Total number of reads in each sample. C. Average read depth in each
sample. D. Coverage of target regions in each sample (20X and 50X).
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