	TABLE 1. Molecular Diagnoses in 77 Confirmed IEI Cases: Genes, Variants, Inheritance, and De Novo Status

	NO.
	Variants
	Zygosity
	Gene Symbol
	ACMG Classification
	ACMG Evidence
	Inheritance / 
De Novo Status
	Inheritance Pattern
	Disease Name
	IUIS Category 

	1
	c.1010G>A / p.(Arg337Gln）
	Hemizygous
	FOXP3
	Likely Pathogenic
	PM2+PP3-Moderate+PP1+PS4-Supporting
	Maternal
	X-linked recessive

	Immune dysregulation, polyendocrinopathy, enteropathy, X-linked syndrome (IPEX) 

	Diseases of Immune Dysregulation

	2
	c.1010G>A / p.(Arg337Gln)
	Hemizygous
	FOXP3
	Likely Pathogenic
	PM2+PP3-Moderate+PP1+PS4-Supporting
	Maternal
	
	
	

	3
	c.40G>A / p.(Val14Ile）
	Heterozygous
	KRAS
	Likely Pathogenic
	PS2+PM1+PM2+PP3
	De Novo 
	Autosomal dominant

	RAS-associated autoimmune leukoproliferative disorder (RALD) 
	Diseases of Immune Dysregulation (RASopathies-related)

	4
	c.178G>C / p.(Gly60Arg）
	Heterozygous
	KRAS
	Pathogenic
	PS2+PM1+PM2+PP2+PP3
	De Novo 
	
	
	

	5
	 c.458A>T / p.(Asp153Val）
	Heterozygous
	KRAS
	Pathogenic
	PS2+PS4-moderate+PM1+PM5+PM2+PP3
	De Novo 
	
	
	

	6
	 c.13A>G / p.(Lys5Glu）
	Heterozygous
	KRAS
	Pathogenic
	PS2+PM2+PM5+PP2+PP3
	De Novo 
	
	
	

	7
	c.38G>A / p.(Gly13Asp）
	Heterozygous
	KRAS
	Pathogenic
	PS2+PM2+PM5+PP2+PP3
	De Novo 
	
	
	

	8
	c.38G>A / p.(Gly13Asp）
	Heterozygous
	KRAS
	Pathogenic
	PS2+PM2+PM5+PP2+PP3
	De Novo 
	
	
	

	9
	c.540_543delAGTT / p.(Val181fs）
	Compound Heterozygous

	TRNT1
	Likely Pathogenic
	PVS1+PM2
	Maternal
	Autosomal recessive

	Sideroblastic anemia with B-cell immunodeficiency, periodic fevers, and developmental delay (SIFD) 
 
	Combined Immunodeficiencies with Syndromic Features

	
	c.1237G>A / p.(Glu413Lys）
	
	TRNT1
	VUS
	PM2+PM3
	Paternal
	
	
	

	10
	c.664C>T / p.(Arg222Cys)
	Hemizygous
	IL2RG
	Pathogenic
	PS4+PM2+PM5+PM1+PP1+PP3+PP4
	Maternal
	X-linked recessive

	X-linked severe combined immunodeficiency (SCID) 

	T-B+ Severe Combined Immune Deficiency (SCID)


	11
	c.217A>C / p.(Thr73Pro）
	Hemizygous
	IL2RG
	Likely Pathogenic
	PM1+PM2+PP3+PP4
	Maternal
	
	
	

	12
	c.677G>A / p.(Arg226His）
	Hemizygous
	IL2RG
	Pathogenic
	PS4+PS3+PM1+PM2+PM5+PP3+PP4
	Maternal
	
	
	

	13
	c.664C>T / p.(Arg222Cys)
	Hemizygous
	IL2RG
	Pathogenic
	PS4+PM2+PM5+PM1+PP1+PP3+PP4
	Maternal
	
	
	

	14
	c.651delC / p.(Phe218Serfs*22)
	Heterozygous
	ELANE
	 Likely Pathogenic
	PVS1+PM2
	De Novo 
	Autosomal dominant
	Neutropenia 
	Congenital Defects of Phagocytes

	15
	 Del (Exon1-4)
	Hemizygous
	CD40LG
	 Likely Pathogenic
	PVS1+PM2
	Maternal
	X-linked recessive
	Hyper-IgM immunodeficiency 

	Combined Immunodeficiency (CID)


	16
	c.509A>G / p.(Tyr170Cys)
	Hemizygous
	CD40LG
	 Likely Pathogenic
	PM3+PM2+PM1+PP3
	Maternal
	
	
	

	17
	c.585C>A / p.(Asp195Glu)
	Hemizygous
	BTK
	Likely Pathogenic
	PM2+PP2+PP4+PP1-Moderate
	Maternal
	X-linked recessive

	X-linked agammaglobulinemia (XLA) 
 
	Predominantly Antibody Deficiencies


	18
	c.240+1G>T / r.spl?, p.(Gly81ValfsTer12)
	Hemizygous
	BTK
	 Pathogenic
	PVS1+PM2+PP4
	Maternal
	
	
	

	19
	 Del (Exon 19)
	Hemizygous
	BTK
	 Pathogenic
	PVS1+PM2+PP4
	Maternal
	
	
	

	20
	 c.1574G> A / p.(Arg525Gln)
	Hemizygous
	BTK
	Pathogenic
	PS1+PS3+PM1+PM2+PM3-strong+ PP2 + PP3 + +PP4
	Maternal
	
	
	

	21
	c.763C>T / p.(Arg255*)
	Hemizygous
	BTK
	 Pathogenic
	PVS1+PM2+PP4
	Maternal
	
	
	

	22
	c.777+1G>A / r.spl?, p.(Glu260GlyfsTer5)
	Hemizygous
	WAS
	 Pathogenic
	PVS1+PM2+PP4
	Maternal
	X-linked recessive
	Wiskott-Aldrich syndrome (WAS) 
	Diseases of Immune Dysregulation

	23
	c.886delG / p.(Val296Cysfs*15)
	Heterozygous
	RUNX1
	Pathogenic
	PVS1+PS2+PM2
	De Novo 
	Autosomal dominant
	Familial platelet disorder with associated myeloid malignancy (FPDMM) 
	Bone Marrow Failure

	24
	c.442G>A / p.(Ala148Thr)
	Compound
Heterozygous
	MVK
	 Likely Pathogenic
	PS1+PS3-supporting+PM1 + PM2 + PP3
	Paternal
	Autosomal recessive

	Hyperimmunoglobulin D syndrome (HIDS) 

	Autoinflammatory Diseases


	
	c.925G>A / p.(Gly309Ser)
	
	MVK
	 Likely Pathogenic
	PM1+PM2+PM3+PP3
	Maternal
	
	
	

	25
	c.3072_3073insT / p.(Leu1025fs*21)
	Homozygous
	RAG1
	Pathogenic
	PVS1+PM2+PP4
	Biparental
	Autosomal recessive

	B-cell negative SCID / Omenn syndrome 

	T-B- Severe Combined Immune Deficiency (SCID)


	26
	c.1088G>A / p.(Cys363Tyr)
	Compound Heterozygous
	RAG1
	Likely Pathogenic
	PM2+PM3+PP3_moderate+PP4
	Paternal
	
	
	

	
	c.2164G>A / p.(Glu722Lys)
	
	RAG1
	Likely Pathogenic
	PM2+PM3+PP3_moderate+PP4
	Maternal
	
	
	

	27
	c.1008G>T / p.(Lys336Asn)
	Heterozygous
	NLRC4
	Likely Pathogenic
	PS2+PM2_supporting+PP4
	De Novo 
	Autosomal dominant
	Autoinflammation with infantile enterocolitis (AIFEC) 
	Autoinflammatory Diseases

	28
	c.984_993delGTGCCCAAAG / p.(Lys331fs*8) 
	Hemizygous
	CYBB
	Likely Pathogenic
	PVS1+PM2
	Maternal
	X-linked recessive

	Chronic granulomatous disease (CGD) 

	Congenital Defects of Phagocytes


	29
	c.1713A>C /p.(Ter571Tyrext*8)
	Hemizygous
	CYBB
	Likely Pathogenic
	PVS1+PM2
	Maternal
	
	
	

	30
	 c.809G>A / p.(Trp270*)
	Hemizygous
	CYBB
	Likely Pathogenic
	PVS1+PM2
	Maternal
	
	
	

	31
	c.1244C>A / p.(Pro415His)
	Hemizygous
	CYBB
	 Pathogenic
	PS3+PM2+PM5+PM1
	Maternal
	
	
	

	32
	c.3061G>A / p.(Glu1021Lys)
	Heterozygous
	PIK3CD
	Pathogenic
	PS2+PS3+PS4+PM1+PM2
	De Novo 
	Autosomal dominant
	Activated PI3K-delta syndrome 1 (APDS1) 
	Diseases of Immune Dysregulation (APDS1)

	33
	c.820C>T / p.(Arg274Trp)
	Heterozygous
	STAT1
	Pathogenic
	PS2+PS3+PS4+PM1+PM2+PM5+PP2+PP3+PP4
	De Novo 
	Autosomal dominant/recessive
	STAT1 deficiency (IMD31) 
	Combined Immunodeficiency (LOF)/Autoinflammatory Diseases (GOF)

	34
	c.1674_1680delCGGCGGG / p.(Gly559fs*90) 
	Heterozygous
	BCL11B
	Pathogenic
	PVS1+PS2+PM2
	De Novo 
	Autosomal dominant

	Intellectual developmental disorder with T-cell abnormality (IDDSFTA) 

	Combined Immunodeficiencies with Syndromic Features


	35
	c.2522G>A / p.(Arg841His)
	Heterozygous
	BCL11B
	Likely Pathogenic
	PM1+PM2+PP2+PP1
	De Novo 
	
	
	

	36
	c.1207C>T / p.(Arg403Cys)
	Compound Heterozygous
	JAK3
	 Pathogenic
	PM1+PM2+PM3+PM5+PP4
	Maternal
	Autosomal recessive

	T-B+NK- severe combined immunodeficiency (SCID) 
 
	T-B+ Severe Combined Immune Deficiency (SCID)


	
	c.1351C>T / p.(Arg451*)
	
	JAK3
	Pathogenic
	PVS1+PM2+PM3+PP4
	Paternal
	
	
	

	37
	c.1837C>T / p.(Arg613*)
	Compound Heterozygous
	JAK3
	Pathogenic
	PVS1+PM2+PP4
	Maternal
	
	
	

	
	c.1991_1993delCGCinsTTT / p.(Pro664_Pro665delinsLeuSer)
	
	JAK3
	Likely Pathogenic
	PM1+PM2+PM3+PP4
	Paternal
	
	
	

	38
	c.544C>G / p.(Gln182Glu)
	Compound Heterozygous
	CD19
	Likely Pathogenic
	PM1+PM2+PP3+PP4
	Maternal
	Autosomal recessive

	Common variable immunodeficiency 3 (CVID3) 
	Predominantly Antibody Deficiencies

	
	c.1009A>G / p.(Thr337Ala)
	
	CD19
	VUS
	PM3+PM2+PP4
	Paternal
	
	
	

	39
	c.749G>A / p.(Arg250Gln)
	Heterozygous
	FAS
	Likely Pathogenic
	PS3_Moderate+PM5+PP3+PM2+PS4_Supporting
	De Novo 
	Autosomal dominant
	Autoimmune lymphoproliferative syndrome (ALPS) 
	Diseases of Immune Dysregulation (ALPS)

	40
	c.258+2T>C / r.spl?, p.(Leu87ProfsTer8)
	Compound Heterozygous
	SBDS
	Pathogenic
	PVS1+PS3_Moderate+PM3_VeryStrong
	Maternal
	Autosomal recessive

	Shwachman-Diamond syndrome (SDS) 
	Bone Marrow Failure

	
	 c.183_184delTAinsCT / p.(Lys62*)
	
	SBDS
	Pathogenic
	PVS1+PM3_VeryStrong
	Paternal
	
	
	

	41
	c.258+2T>C / r.spl?, p.(Leu87ProfsTer8)
	Compound Heterozygous

	SBDS
	Pathogenic
	PVS1+PS3_Moderate+PM3_VeryStrong
	Maternal
	
	
	

	
	 Del (Exon 2)
	
	SBDS
	Likely Pathogenic
	PVS1+PM2
	Paternal
	
	
	

	42
	 c.184A>T / p.(Lys62*)
	Compound Heterozygous
	SBDS
	Pathogenic
	PSV1_VeryStrong+PM2+PS3_Moderate+PM3_Moderate
	Maternal
	
	
	

	
	c.258+2T>C / r.spl?, p.(Leu87ProfsTer8)
	
	SBDS
	Pathogenic
	PVS1+PS3_Moderate+PM3_VeryStrong
	Paternal
	
	
	

	43
	c.33G>A / p.(Trp11*）
	Heterozygous
	NFKBIA
	Pathogenic
	PSV1+PM2+PS4-Moderate
	De Novo 
	Autosomal dominant
	Ectodermal dysplasia and immunodeficiency 2
	Combined Immunodeficiency (CID)

	44
	c.1945C>T / p.(Arg649Trp）
	Heterozygous
	PIK3R1
	Pathogenic
	PP1+PS3-Supporting+PS2+PM2+PM5+PP3-Moderate
	De Novo 
	Autosomal dominant/recessive
	SHORT syndrome / Immunodeficiency 36 
	Diseases of Immune Dysregulation (APDS2)

	45
	c.1167dupC / p.(Glu390fs*5）
	Hemizygous
	IKBKG
	Pathogenic
	PVS1_strong+PS2+PS4_supporting+PM2
	De Novo 
	X-linked recessive
	Hypohidrotic ectodermal dysplasia with immunodeficiency 1 (EDA-ID1) 
	Combined Immunodeficiencies with Syndromic Features (LOF)/Autoinflammatory Diseases (GOF)

	46
	c.1160_1161insC / p.(Glu390fs*5）
	Hemizygous
	IKBKG
	Pathogenic
	PVS1_strong+PS2+PS4_supporting+PM2
	Maternal
	
	
	

	47
	c.295+2T>A / r.spl?, p.(Cys99SerfsTer15)
	Heterozygous
	TNFAIP3
	Pathogenic
	PVS1+PS2+PM2
	De Novo 
	Autosomal dominant
	Behçet-like familial autoinflammatory syndrome (AISBL) 
	Autoinflammatory Diseases (HA20)

	48
	c.182A>G / p.(Gln61Arg）
	Heterozygous
	NRAS
	Pathogenic
	PS4+PS3-supporting+PM1+PP2+PM2+PM5+PP3
	De Novo 
	Autosomal dominant
 (or somatic)
	 RAS-associated autoimmune leukoproliferative disorder (RALD)
	Diseases of Immune Dysregulation (RASopathies-related)

	49
	c.182A>G / p.(Gln61Arg）
	Heterozygous
	NRAS
	Pathogenic
	PS4+PS3-supporting+PM1+PP2+PM2+PM5+PP3
	De Novo 
	
	
	

	50
	c.181C>A / p.(Gln61Lys）
	Heterozygous
	NRAS
	Pathogenic
	PS4+PS3-supporting+PM1+PP2+PM2+PM5+PP3
	De Novo 
	
	
	

	51
	c.1507C>T / p.(Arg503*）
	Homozygous
	LYST
	Pathogenic
	PVS1+PM3+PM2
	Biparental
	Autosomal recessive
	Chediak-Higashi syndrome 
	Congenital Defects of Phagocytes (Chediak-Higashi Syndrome)

	52
	c.741del / p.(Ser248Valfs*10）
	Homozygous
	PMS2
	Likely Pathogenic
	PVS1+PM2
	Biparental
	Autosomal dominant
	Lynch syndrome type 4 
	Diseases of Immune Dysregulation (Mismatch Repair Deficiency)

	53
	c.619G>A / p.(Asp207Asn）
	Homozygous
	SAMHD1
	Pathogenic
	PS3+PM1+PM2+PP3+PP4
	Biparental
	Autosomal recessive
	Aicardi-Goutières syndrome 5 (AGS5) 
	Defects in Intrinsic and Innate Immunity (Antiviral Deficiency)

	54
	c.2251-1G>A / r.spl?, p.(Gly751AlafsTer3)
	Homozygous
	ATM
	Pathogenic
	PVS1+PM3+PM2
	Biparental
	Autosomal recessive

	Ataxia-telangiectasia (AT) 

	Combined Immunodeficiencies with Syndromic Features (AT)


	55
	 c.3078G>T / p.(Trp1026Cys）
	Compound Heterozygous
	ATM
	Likely Pathogenic
	PM1+PM2+PM3_Strong
	Paternal
	
	
	

	
	c.4396C>T / p.(Arg1466*）
	
	ATM
	Pathogenic
	PVS1+PM+PM3
	Maternal
	
	
	

	56
	c.2261_2262insAAAA / p.(Asp757Lysfs*19) 
	Compound Heterozygous
	BLM
	Likely Pathogenic
	PVS1+PM2
	Maternal
	Autosomal recessive
	Bloom syndrome 
	Combined Immunodeficiencies with Syndromic Features (Bloom Syndrome)

	
	c.2441T>A  / p.(Met814Lys)
	
	BLM
	 VUS
	PM3+PM2
	Paternal
	
	
	

	57
	c.2915T>G / p.(le972Arg）
	Heterozygous
	SAMD9L
	Likely Pathogenic
	PS2+PM2+PP4
	De Novo 
	Autosomal dominant
	Ataxia-pancytopenia syndrome (ATXPC) 
	Bone Marrow Failure/Defects in Intrinsic and Innate Immunity

	58
	c.876_879del / p.(Arg293fs*32）
	Heterozygous
	GATA2
	Pathogenic
	PVS1+PS2+PM2
	De Novo 
	Autosomal dominant
	Immunodeficiency 21 (MonoMAC) 
	Bone Marrow Failure/Congenital Defects of Phagocytes

	59
	c.877G>A / p.(Ala293Thr）
	Heterozygous
	RAD51
	Likely Pathogenic
	PS3-supporting+PS2+PM2
	De Novo 
	Autosomal dominant
	Fanconi anemia type R / Mirror movements 2 
	Combined Immunodeficiencies with Syndromic Features

	60-77★
	22q11.21
	Heterozygous
	CNV
	Pathogenic
	Extensively reported as Pathogenic in the ClinVar database.
	De Novo 
	Autosomal dominant
	DiGeorge syndrome (22q11.2 deletion syndrome)
	Combined Immunodeficiencies with Syndromic Features



★The 22q11.21 deletion was found in 18 of 77 molecularly confirmed cases (23.38%)
