Supplementary Table S1. Summary of NIPD for monogenic diseases
	Types of monogenic diseases
	Proband-free
	Number of at-risk families
	Gene
	Inheritance pattern
	Types of variants
	Analysis method
	[bookmark: _Hlk117883589]Accuracy rate
	[bookmark: _Hlk117884529]Specificity
	Sensitivity
	References

	CAH
β-thalassemia
Hemophilia A
Hemophilia B
Hunter syndrome
EVC
	Yes
	13
	CYP21A2
HBB
F8
F9
IDS/IDS2
EVC/EVC2
	AR/XLR

	CNV/
SNV
	RHDO
(Linked-read sequencing）
	92.3%
	NA
	NA
	(1)

	Myotonic dystrophy I
Lipoid CAH
Fukuyama congenital muscular dystrophy
	Yes
	3
	DMPK
STAR
FKTN
	AD/AR
	CNV/
SNV
	
	100%
	NA
	NA
	(2)

	methylmalonic acidemia
β-thalassemia
Phenylketonuria
α-thalassemia
ARPKD
DFNB1A
	Yes
	40
	MMACHC
HBB
PAH
HBA1
HBA2
PKHD1
GJB2
	AD/AR
	SNV
	
	95%
	NA
	NA
	(3)

	DMD/BMD

	Yes
	5
	DMD

	XLR
	CNV/
SNV
	
	100%
	NA
	NA
	(4)

	DFNB1
DFNB4
	Yes
	49
	GJB2
SLC26A4
	AR
	SNV/CNV
	
	100%
	100%
	100%
	This study

	CF
DMD/BMD
SMA
	No
	152
	CFTR
DMD
SMN1
	AR/XLR
	CNV/
SNV
	RHDO
	100%
	NA
	NA
	(5)

	Pelizaeus-Merzbacher disease
DMD/BMD
Myelodysplasia syndrome
α-thalassemia
	No
	6
	PLP1
DMD
ATRX
F8
	XLR
	CNV/
SNV
	
	100%
	NA
	NA
	(6)

	β-thalassemia
	Yes
	5
	HBB
	AR
	
	
	80%
	NA
	NA
	(7)

	β-thalassemia
	No
	2
	HBB
	AR
	SNV
	
	100%
	NA
	NA
	(8)

	Duchenne/Becker muscular dystrophies 
	No
	8
	DMD

	XLR
	CNV
SNV
	
	100%
	NA
	NA
	(9)

	Thalassemia
	No
	8
	HBB
	AR
	SNV
	
	100%
	NA
	NA
	(10)

	CF
CAH
β-thalassemia
	Yes
	18
	CFTR
CYP21A2
HBB
	AR
	SNV
	
	 >98%
	 NA
	NA 
	(11)

	SMA
	Yes
	 6
	SMN1 
	AR
	CNV
	
	100%
	NA
	NA
	(12)

	DMD/BMD
	No
	 2
	DMD
	XLR
	CNV
	
	100%
	NA
	NA
	(13)

	β-thalassemia
	Yes
	37
	HBB
	AR
	SNV
	
	80%
	NA
	NA
	(14)

	β-thalassemia
	Yes
	10
	HBB
	AR
	SNV
	
	80%
	NA
	NA  
	(15)

	DMD
	No
	4
	DMD
	XLR
	SNV
	
	100%
	NA
	NA
	(16)

	Hemophilia A
	No
	2
	F8
	XLR
	CNV
	
	100%
	NA
	NA
	(17)

	β-thalassemia
	Yes
	26
	HBB
	AR
	SNV
	RHDO
(Taqman genotyping assays)
	84.6%
	NA
	NA
	(18)

	Tetrahydrobiopterin deficiency hyperphenylalaninemia
DMD/BMD
DFNB12
Muscular dystrophy polysaccharide glycosylation deficiency A11
Ocular albinism
	Yes
	5
	PTS
DMD
CDH23
B3GALNT2GPR143
	AR/XLR
	SNV
	RHDO (Bayesian model）
	87.5%
	NA
	NA
	(19)

	β-thalassemia
	Yes
	13
	HBB
	AR
	SNV
	RHDO
(Nanopore sequencing）
	92.3%
	NA
	NA
	(20)

	β-thalassemia
	Yes
	8
	HBB
	AR
	SNV
	RHDO
(AS-PCR）
	100%
	NA
	NA
	(21)

	DFNB1
DFNB4

	No
	80
	GJB2
SLC26A4
	AR
	SNV
	RMD
(cSMART)
	91.3%
	100%（FF>6%）
62.5（FF<6%）
	96.5%（FF>6%）
87.5（FF<6%）
	(22)

	β-thalassaemia

	Yes
	102
	HBB
	AR
	SNV
	
	97%
	97.3%
	100%
	(23)

	Methylmalonic acidemia cblC type
	Yes
	29
	MMACHC

	AR
	SNV
	
	100%
	NA
	NA
	(24)

	DFNB1
DFNB4
	Yes
	25
	GJB2
SLC26A4
	AR
	SNV
	
	100%
	NA
	NA
	(25)

	Phenylketonuria
	No
	18
	PAH
	AR
	SNV
	
	100%
	NA
	NA
	(26)

	Wilson disease
	No
	4
	ATP7B
	AR
	SNV
	
	100%
	NA
	NA
	(27)

	Phenylketonuria
	No
	33
	PAH
	AR
	SNV
	
	97.0%
	100%
	96.2%
	(28)

	DFNB1
DFNB4
	No
	4
	GJB2
SLC26A4
	AR
	SNV
	RMD
(ddPCR）
	50%
	NA
	NA
	(29)

	Sickle cell disease
	Yes
	65
	HBB
	AR
	SNV
	
	82% male fetuses (37 /45) 75%female fetuses (15 /20) 
	NA
	NA
	(30)

	NF1
CF
	Yes
	8
	NF1
CFTR
	AD/AR
	SNV
	
	100%
	NA
	NA
	(31)

	CF
	Yes
	12
	CFTR
	AR
	SNV
	
	100%
	NA
	NA
	(32)

	α-thalassemia
β-thalassemia
	Yes
	46
	HBA
HBB
	AD/AR
	CNV/
SNV
	
	90%
	NA
	NA
	(33)

	DMD
	No
	5
	DMD
	XLR
	CNV/
SNV
	RMD
	100%
	NA
	NA
	(34)

	β-thalassemia
	Yes
	49
	HBB
	AR
	SNV
	
	91.7%
	87.5%
	95.8%
	(35)

	hemophilia A
hyper-IgM type 1
DMD
Glutaric acidemia type I
NPPK
VWD type 3
FEVR
	No
	12
	F8
CD40LG
DMD
GCDH
SERPINB7 
VWF
TSPAN12
	AD/AR/
XLR
	SNV
	Noninvasive fetal genotyping
	100%
	NA
	NA
	(36)

	β-thalassemia
sickle-cell disease
	Yes
	13
	HBB

	AR
	SNV
	PAP MCA
	100%
	NA
	NA
	(37)

	DFNB1B
DFNB1
Tay-Sachs
Gaucher disease
Tuberous sclerosis-2
	Yes
	4
	GJB6
GJB2
HEXA
GBA1
TSC2
	AD/AR
	SNV
	MALDI-TOF MS assay
SABER approach
	100%
	NA
	NA
	(38)

	Lethal Skeletal Dysplasia
	Yes
	3
	FGFR3
COL1A2
	AD/AR
	SNV
	Target region capture sequencing
	 100%
	 NA
	NA 
	(39)

	CF
	Yes
	10
	CFTR
	AR
	SNV
	PCR-based
	 100%
	 NA
	NA
	(40)

	α-thalassemia
β-thalassemia
	Yes
	59
	HBA
HBB
	AD/AR
	CNV/
SNV
	PBH
	99.1%
	NA
	NA
	(41)

	Phenylketonuria
DFNB1
DFNB4
β-thalassemia
	Yes
	25
	PAH
GJB2
SLC26A4
HBB
	AR
	CNV/
SNV
	“Pseudo‐tetraploid” model
	100%（CNV,
3/3）
86.4%（SNV,
19/22）
	100%（CNV）
75%（SNV）

	100%
	(42)

	β-thalassemia
	Yes
	26
	HBB
	AR
	SNV
	RT-PCR
	84.6%
	NA
	NA
	(43)

	β-thalassemia
	Yes
	2
	HBB
	AR
	SNV
	[bookmark: _Hlk117883485]PCR-RFLP-based linkage analysis
	100%
	NA
	NA
	(44)

	CF
SMA
α-thalassemia
β-thalassemia
Sickle cell disease
	Yes
	52
	CFTR
SMN1 
HBA
HBB
	AD/AR
	CNV/
SNV
	QCT molecular counting
	100%
	100%
	100%
	(45)

	β-thalassemia
	Yes
	17
	HBB
	AR
	SNV
	fast TG COLD PCR
	100%
	NA
	NA
	(46)

	β-thalassemia
	Yes
	20
	HBB
	AR
	SNV
	AS-APEX
	80%
	NA
	NA
	(47)


AChR : acetylcholine receptor; ARPKD:autosomal recessive polycystic kidney disease; BMD: Becker muscular dystrophies; CF: cystic fibrosis; CAH: congenital adrenal hyperplasia; DMD: Duchenne muscular dystrophyhyperplasia; EVC: Ellis-van Creveld syndrome; FF: fetal fraction; FEVR: familial exudative vitreoretinopathy; MKD: mevalonate kinase deficiency; MCA: melting curve analysis; NPPK:Nagashima-type palmoplantar keratosis; NF1: Neurofibromatosis type 1; NGS: Next generation sequencing; OTC: ornithine transcarbamylase; PBH: population-based haplotyping; PAP: pyrophosphorolysis-activated polymerization; SMA: spinal muscular atrophy; SCS: Craniosynostosis--Saethre-Chotzen syndrome; VWD: von Willebrand disease  
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