
INTELLECTUAL DISABILITY / DEVELOPMENTAL DELAY 
PANEL WITH GENOME WIDE CNV ANALYSIS DG-5.1.0 (250 
GENES)

Gene Twist X2 covered 10x Twist X2 covered 20x srWGS covered 10x srWGS covered 15x srWGS covered 20x

Associated 
Phenotype 

description and OMIM
disease ID

AAAS 100% 100% 100% 100% 99.7%
Achalasia-addisonianis
m-alacrimia syndrome, 
231550

AARS1 100% 100% 100% 100% 99.4%

Developmental and 
epileptic 
encephalopathy 29, 
616339;Charcot-Marie-
Tooth disease, axonal, 
type 2N, 
613287;?Leukoenceph
alopathy, hereditary 
diffuse, with spheroids 
2, 
619661;Trichothiodystr
ophy 8, 
nonphotosensitive, 
619691

AASS 100% 100% 100% 100% 99.8% Hyperlysinemia, 
238700

ABAT 100% 100% 100% 100% 99.4% GABA-transaminase 
deficiency, 613163

ABCA2 100% 100% 100% 99.9% 98.7%

Intellectual 
developmental disorder
with poor growth and 
with or without seizures
or ataxia, 618808



ABCC8 100% 100% 100% 100% 99.5%

Diabetes mellitus, 
permanent neonatal 3, 
618857;Maturity-onset 
diabetes of the young, 
type 12, 
621196;Diabetes 
mellitus, transient 
neonatal 2, 
610374;Diabetes 
mellitus, 
noninsulin-dependent, 
125853;Hypoglycemia 
of infancy, 
leucine-sensitive, 
240800;Hyperinsulinem
ic hypoglycemia, 
familial, 1, 256450

ABCC9 96% 96% 100% 100% 99.8%

Cardiomyopathy, 
dilated, 1O, 
608569;Hypertrichotic 
osteochondrodysplasia 
(Cantu syndrome), 
239850;?Atrial 
fibrillation, familial, 12, 
614050;Intellectual 
disability and myopathy
syndrome, 619719

ABCD1 89.3% 86.3% 98.7% 89.2% 70.9%

Adrenoleukodystrophy, 
300100;Adrenomyelon
europathy, adult, 
300100

ABCD4 100% 99.6% 100% 99.9% 99.3%
Methylmalonic aciduria 
and homocystinuria, 
cblJ type, 614857

ABHD16A 97.5% 97.5% 100% 100% 99.4%
Spastic paraplegia 86, 
autosomal recessive, 
619735

ABHD5 100% 100% 100% 100% 99.9% Chanarin-Dorfman 
syndrome, 275630

ACAD9 100% 100% 100% 100% 99.7%
Mitochondrial complex I
deficiency, nuclear type
20, 611126

ACADS 100% 100% 100% 100% 99.5%

Acyl-CoA 
dehydrogenase, 
short-chain, deficiency 
of, 201470



ACADSB 100% 100% 100% 99.9% 99.7% 2-methylbutyrylglycinuri
a, 610006

ACAT1 100% 100% 100% 100% 99.6% Alpha-methylacetoaceti
c aciduria, 203750

ACBD6 79.5% 79.5% 100% 99.9% 99.6%

Neurodevelopmental 
disorder with 
progressive movement 
abnormalities, 620785

ACER3 96.3% 96.3% 100% 100% 99.9%

?Leukodystrophy, 
progressive, early 
childhood-onset, 
617762

ACO2 90.7% 86.8% 100% 100% 99.7%

Optic atrophy 9, 
616289;Infantile 
cerebellar-retinal 
degeneration, 614559

ACOX1 97.9% 97.9% 100% 100% 99.7%

Mitchell syndrome, 
618960;Peroxisomal 
acyl-CoA oxidase 
deficiency, 264470

ACSF3 94.7% 94.7% 100% 100% 99.3%
Combined malonic and 
methylmalonic aciduria,
614265

ACSL4 100% 100% 99.1% 91.5% 73.4%

Intellectual 
developmental 
disorder, X-linked 63, 
300387

ACTB 100% 100% 100% 99.9% 99.4%

Baraitser-Winter 
syndrome 1, 
243310;Becker nevus, 
syndromic or isolated, 
somatic mosaic, 
604919;Thrombocytope
nia 8, with dysmorphic 
features and 
developmental delay, 
620475;Dystonia-deafn
ess syndrome 1, 
607371;Congenital 
smooth muscle 
hamartoma with or 
without 
hemihypertrophy, 
somatic mosaic, 
620470



ACTG1 100% 100% 100% 99.9% 98.9%

Deafness, autosomal 
dominant 20/26, 
604717;Baraitser-Winte
r syndrome 2, 614583

ACTL6A 100% 100% 100% 100% 99.9%

ACTL6B 95.9% 94.6% 100% 100% 99.4%

Developmental and 
epileptic 
encephalopathy 76, 
618468;Intellectual 
developmental disorder
with severe speech and
ambulation defects, 
618470

ACVR1 100% 100% 100% 100% 99.7%
Fibrodysplasia 
ossificans progressiva, 
135100

ACY1 100% 100% 100% 99.9% 99.4% Aminoacylase 1 
deficiency, 609924

ADAM22 98.7% 98.7% 100% 100% 99.7%

Developmental and 
epileptic 
encephalopathy 61, 
617933

ADAR 100% 100% 100% 100% 99.8%

Dyschromatosis 
symmetrica hereditaria,
127400;Aicardi-Goutier
es syndrome 6, 615010

ADARB1 94.8% 94.7% 100% 100% 99.4%

Neurodevelopmental 
disorder with hypotonia,
microcephaly, and 
seizures, 618862

ADAT3 100% 100% 100% 100% 99.7%

Neurodevelopmental 
disorder with brain 
abnormalities, poor 
growth, and 
dysmorphic facies, 
615286



ADCY5 97.5% 96.9% 100% 99.9% 99.1%

Dyskinesia with 
orofacial involvement, 
autosomal dominant, 
606703;Neurodevelop
mental disorder with 
hyperkinetic 
movements and 
dyskinesia, 
619651;Dyskinesia with
orofacial involvement, 
autosomal recessive, 
619647

ADD1 100% 100% 100% 100% 99.6%
{Hypertension, 
essential, 
salt-sensitive}, 145500

ADD3 97.6% 97.4% 100% 100% 99.6% Cerebral palsy, spastic 
quadriplegic, 3, 617008

ADGRG1 100% 100% 100% 100% 99.3%

Cortical dysplasia, 
complex, with other 
brain malformations 
14B, (bilateral 
perisylvian), 
615752;Cortical 
dysplasia, complex, 
with other brain 
malformations 14A, 
(bilateral frontoparietal),
606854

ADGRL1 100% 100% 100% 100% 99.2%

Developmental delay, 
behavioral 
abnormalities, and 
neuropsychiatric 
disorders, 620065

ADK 88% 88% 100% 100% 99.8%

Hypermethioninemia 
due to adenosine 
kinase deficiency, 
614300

ADNP 100% 100% 100% 100% 99.7% Helsmoortel-van der Aa
syndrome, 615873

ADPRS 100% 100% 100% 100% 99.4%

Neurodegeneration, 
childhood-onset, 
stress-induced, with 
variable ataxia and 
seizures, 618170

ADSL 99.5% 97.5% 100% 100% 99.7% Adenylosuccinase 
deficiency, 103050



AFF2 100% 100% 99.4% 90.5% 71.8%

Intellectual 
developmental 
disorder, X-linked 109, 
309548

AFF3 100% 100% 100% 100% 99.4% KINSSHIP syndrome, 
619297

AFF4 100% 100% 100% 100% 99.9% CHOPS syndrome, 
616368

AFG2A 100% 100% 100% 100% 99.9%

Neurodevelopmental 
disorder with hearing 
loss, seizures, and 
brain abnormalities, 
616577

AFG2B 100% 100% 100% 100% 99.8%

Deafness, autosomal 
recessive 119, 
619615;Neurodevelop
mental disorder with 
hearing loss and 
spasticity, 619616

AFG3L2 94.2% 92.2% 100% 100% 99.5%

Spastic ataxia 5, 
autosomal recessive, 
614487;Optic atrophy 
12, 
618977;Spinocerebellar
ataxia 28, 610246

AGA 91.6% 91.6% 100% 100% 99.5% Aspartylglucosaminuria
, 208400

AGAP1 100% 100% 100% 99.8% 98.5%

AGMO 100% 100% 100% 100% 99.7%

AGO1 99.4% 98.4% 100% 100% 99.7%

Neurodevelopmental 
disorder with language 
delay and behavioral 
abnormalities, with or 
without seizures, 
620292

AGO2 100% 100% 100% 100% 99.6% Lessel-Kreienkamp 
syndrome, 619149

AGTPBP1 96.5% 96.5% 100% 100% 99.7%

Neurodegeneration, 
childhood-onset, with 
cerebellar atrophy, 
618276



AHCY 100% 100% 100% 99.9% 99.1%

Hypermethioninemia 
with deficiency of 
S-adenosylhomocystei
ne hydrolase, 613752

AHDC1 100% 100% 100% 100% 98.9% Xia-Gibbs syndrome, 
615829

AHI1 98.7% 98.7% 100% 99.9% 99.6% Joubert syndrome 3, 
608629

AHSG 100% 100% 100% 100% 99.8%
?Alopecia-intellectual 
disability syndrome 1, 
203650

AIFM1 100% 100% 99.3% 90.3% 72.6%

Combined oxidative 
phosphorylation 
deficiency 6, 
300816;Cowchock 
syndrome, 
310490;Spondyloepime
taphyseal dysplasia, 
X-linked, with 
hypomyelinating 
leukodystrophy, 
300232;Deafness, 
X-linked 5, 300614

AIMP1 100% 100% 100% 100% 99.9%
Leukodystrophy, 
hypomyelinating, 3, 
260600

AIMP2 100% 100% 100% 99.8% 99.1%
Leukodystrophy, 
hypomyelinating, 17, 
618006

AJAP1 100% 100% 100% 100% 99.1%

AKT3 94.6% 94.6% 100% 100% 99.7%

Megalencephaly-polymi
crogyria-polydactyly-hy
drocephalus syndrome 
2, 615937

ALDH18A1 100% 100% 100% 100% 99.6%

Spastic paraplegia 9A, 
autosomal dominant, 
601162;Cutis laxa, 
autosomal recessive, 
type IIIA, 
219150;Spastic 
paraplegia 9B, 
autosomal recessive, 
616586;Cutis laxa, 
autosomal dominant 3, 
616603



ALDH3A2 93.5% 93.5% 100% 100% 99.7% Sjogren-Larsson 
syndrome, 270200

ALDH4A1 97.9% 96.1% 100% 100% 99.5% Hyperprolinemia, type 
II, 239510

ALDH5A1 100% 100% 100% 100% 99.5%
Succinic semialdehyde 
dehydrogenase 
deficiency, 271980

ALDH7A1 97.2% 97.2% 100% 100% 99.8%
Epilepsy, early-onset, 
4, vitamin 
B6-dependent, 266100

ALG1 100% 100% 100% 100% 99.7%
Congenital disorder of 
glycosylation, type Ik, 
608540

ALG11 91% 91% 100% 100% 99.9%
Congenital disorder of 
glycosylation, type Ip, 
613661

ALG12 100% 100% 100% 100% 99.6%
Congenital disorder of 
glycosylation, type Ig, 
607143

ALG13 100% 100% 99.2% 90.7% 72.3%

Developmental and 
epileptic 
encephalopathy 36, 
300884

ALG14 100% 100% 100% 100% 99.8%

Intellectual 
developmental disorder
with epilepsy, 
behavioral 
abnormalities, and 
coarse facies, 
619031;Myopathy, 
epilepsy, and 
progressive cerebral 
atrophy, 
619036;?Myasthenic 
syndrome, congenital, 
15, without tubular 
aggregates, 616227

ALG2 100% 100% 100% 100% 99.8%

Congenital disorder of 
glycosylation, type Ii, 
607906;Myasthenic 
syndrome, congenital, 
14, with tubular 
aggregates, 616228



ALG3 100% 100% 100% 100% 99.4%
Congenital disorder of 
glycosylation, type Id, 
601110

ALG6 100% 100% 100% 100% 99.9%
Congenital disorder of 
glycosylation, type Ic, 
603147

ALG8 78.4% 77.9% 100% 100% 99.7%

Congenital disorder of 
glycosylation, type Ih, 
608104;Polycystic liver 
disease 3 with or 
without kidney cysts, 
617874

ALG9 100% 100% 100% 99.9% 99.5%

Gillessen-Kaesbach-Ni
shimura syndrome, 
263210;Congenital 
disorder of 
glycosylation, type Il, 
608776

ALKBH8 96.3% 96.3% 100% 100% 99.7%

Intellectual 
developmental 
disorder, autosomal 
recessive 71, 618504

ALMS1 100% 100% 100% 100% 99.8% Alstrom syndrome, 
203800

ALX3 100% 100% 100% 99.5% 98.7% Frontonasal dysplasia 
1, 136760

ALX4 100% 100% 100% 100% 99.4%

Parietal foramina 2, 
609597;{Craniosynosto
sis 5, susceptibility to}, 
615529;Frontonasal 
dysplasia 2, 613451

AMER1 100% 100% 98.9% 90.5% 71.9%
Osteopathia striata with
cranial sclerosis, 
300373

AMFR 100% 100% 100% 100% 99.6%
Spastic paraplegia 89, 
autosomal recessive, 
620379

AMMECR1 99.9% 97.7% 99.1% 88.8% 71.2%

Midface hypoplasia, 
hearing impairment, 
elliptocytosis, and 
nephrocalcinosis, 
300990

AMOTL1 100% 100% 100% 100% 99.5% Craniofaciocardiohepati
c syndrome, 621192



AMPD2 100% 100% 100% 99.9% 99.6%

Pontocerebellar 
hypoplasia, type 9, 
615809;?Spastic 
paraplegia 63, 
autosomal recessive, 
615686

AMT 100% 100% 100% 99.9% 99.3%
Glycine 
encephalopathy 2, 
620398

ANK2 100% 100% 100% 100% 99.7%

Long QT syndrome 4, 
600919;Cardiac 
arrhythmia, 
ankyrin-B-related, 
600919

ANK3 99.7% 99.7% 100% 100% 99.8%

Intellectual 
developmental 
disorder, autosomal 
recessive 37, 615493

ANKH 100% 100% 100% 100% 99.4%
Chondrocalcinosis 2, 
118600;Craniometaphy
seal dysplasia, 123000

ANKLE2 100% 100% 100% 99.8% 99.1%
Microcephaly 16, 
primary, autosomal 
recessive, 616681

ANKRD11 100% 100% 100% 100% 99.2% KBG syndrome, 
148050

ANKRD17 100% 100% 100% 100% 99.6% Chopra-Amiel-Gordon 
syndrome, 619504

ANKS1B 100% 100% 100% 100% 99.8%

ANO10 94.9% 94.9% 100% 100% 100%
Spinocerebellar ataxia, 
autosomal recessive 
10, 613728

ANO4 100% 100% 100% 100% 99.7%

ANTXR1 100% 100% 100% 99.9% 99.4%

GAPO syndrome, 
230740;{?Hemangioma
, capillary infantile, 
susceptibility to}, 
602089

AP1B1 93.7% 91.9% 100% 100% 99.6%

Keratitis-ichthyosis-dea
fness syndrome, 
autosomal recessive, 
242150



AP1G1 100% 100% 100% 100% 99.7%

Usmani-Riazuddin 
syndrome, autosomal 
recessive, 
619548;Usmani-Riazud
din syndrome, 
autosomal dominant, 
619467

AP1S1 100% 100% 100% 100% 99.2% MEDNIK syndrome, 
609313

AP1S2 100% 100% 99.3% 92.3% 76.1% Pettigrew syndrome, 
304340

AP2M1 100% 100% 100% 100% 99.8%

Intellectual 
developmental 
disorder, autosomal 
dominant 60, with 
seizures, 618587

AP2S1 82.5% 82.5% 100% 99.9% 98.8%
Hypocalciuric 
hypercalcemia, type III, 
600740

AP3B1 100% 100% 100% 100% 99.8% Hermansky-Pudlak 
syndrome 2, 608233

AP3B2 100% 100% 100% 100% 99.5%

Developmental and 
epileptic 
encephalopathy 48, 
617276

AP3D1 100% 100% 100% 100% 99.7% ?Hermansky-Pudlak 
syndrome 10, 617050

AP4B1 100% 100% 100% 100% 99.8%
Spastic paraplegia 47, 
autosomal recessive, 
614066

AP4E1 100% 100% 100% 100% 99.9%

Stuttering, familial 
persistent, 1, 
184450;Spastic 
paraplegia 51, 
autosomal recessive, 
613744

AP4M1 100% 100% 100% 100% 99.7%
Spastic paraplegia 50, 
autosomal recessive, 
612936

AP4S1 79.1% 79.1% 100% 99.9% 99.4%
Spastic paraplegia 52, 
autosomal recessive, 
614067



APC2 100% 100% 100% 100% 99%

Cortical dysplasia, 
complex, with other 
brain malformations 10,
618677;Intellectual 
developmental 
disorder, autosomal 
recessive 74, 617169

APTX 100% 100% 100% 100% 99.7%

Ataxia, early-onset, 
with oculomotor apraxia
and hypoalbuminemia, 
208920

ARCN1 96.3% 96.1% 100% 100% 99.7%
Short 
stature-micrognathia 
syndrome, 617164

ARF1 100% 100% 100% 100% 99.8% Periventricular nodular 
heterotopia 8, 618185

ARF3 100% 100% 100% 100% 99.1%

ARFGEF1 100% 100% 100% 100% 99.9%

Developmental delay, 
impaired speech, and 
behavioral 
abnormalities, with or 
without seizures, 
619964

ARFGEF2 100% 100% 100% 100% 99.5%
Periventricular 
heterotopia with 
microcephaly, 608097

ARG1 93% 93% 100% 100% 99.8% Argininemia, 207800

ARHGAP31 100% 100% 100% 100% 99.6% Adams-Oliver 
syndrome 1, 100300

ARHGAP35 100% 100% 100% 100% 99.5%

ARHGEF6 93.6% 93.6% 99.2% 90.8% 73.8%

ARHGEF9 96.9% 96.9% 99.3% 90.1% 70.9%

Developmental and 
epileptic 
encephalopathy 8, 
300607

ARID1A 100% 100% 100% 99.9% 98.9% Coffin-Siris syndrome 
2, 614607

ARID1B 98.7% 98.4% 100% 99.5% 96.7% Coffin-Siris syndrome 
1, 135900

ARID2 100% 100% 100% 100% 99.7% Coffin-Siris syndrome 
6, 617808



ARL13B 93.4% 93.3% 100% 100% 99.7% Joubert syndrome 8, 
612291

ARL6 100% 100% 100% 100% 99.8%

Retinitis pigmentosa 
55, 
613575;{Bardet-Biedl 
syndrome 1, modifier 
of}, 
209900;Bardet-Biedl 
syndrome 3, 600151

ARMC9 96.3% 94.2% 100% 100% 99.3% Joubert syndrome 30, 
617622

ARPC4 100% 100% 100% 100% 99.9%

Developmental delay, 
language impairment, 
and ocular 
abnormalities, 620141

ARSA 100% 100% 100% 99.9% 99%
Metachromatic 
leukodystrophy, 
250100

ARSL 100% 100% 98.7% 90.2% 71.8%
Chondrodysplasia 
punctata, X-linked 
recessive, 302950

ARV1 87.3% 86.5% 100% 100% 99.8%

Developmental and 
epileptic 
encephalopathy 38, 
617020

ARX 99.9% 98.4% 96.3% 80.9% 59.5%

Proud syndrome, 
300004;Hydranenceph
aly with abnormal 
genitalia, 
300215;Partington 
syndrome, 
309510;Developmental 
and epileptic 
encephalopathy 1, 
308350;Lissencephaly, 
X-linked 2, 
300215;Intellectual 
developmental 
disorder, X-linked 29, 
300419

ASAH1 100% 100% 100% 99.9% 99.3%

Spinal muscular 
atrophy with 
progressive myoclonic 
epilepsy, 
159950;Farber 
lipogranulomatosis, 
228000



ASCC3 100% 100% 100% 100% 99.8%

Intellectual 
developmental 
disorder, autosomal 
recessive 81, 620700

ASH1L 100% 100% 100% 100% 99.7%

Intellectual 
developmental 
disorder, autosomal 
dominant 52, 617796

ASL 100% 100% 100% 100% 99.1% Argininosuccinic 
aciduria, 207900

ASNS 100% 100% 100% 100% 99.8% Asparagine synthetase 
deficiency, 615574

ASPA 100% 100% 100% 100% 99.8% Canavan disease, 
271900

ASPM 97.9% 97.9% 100% 100% 99.7%
Microcephaly 5, 
primary, autosomal 
recessive, 608716

ASS1 92.3% 90% 100% 100% 99.6% Citrullinemia, 215700

ASTN1 96.6% 96.6% 100% 100% 99.5%

ASXL1 100% 100% 100% 100% 99.8%

Myelodysplastic 
syndrome, somatic, 
614286;Bohring-Opitz 
syndrome, 605039

ASXL2 100% 100% 100% 100% 99.6% Shashi-Pena 
syndrome, 617190

ASXL3 100% 100% 100% 100% 99.6% Bainbridge-Ropers 
syndrome, 615485

ATAD1 96.8% 96.8% 100% 100% 100% Hyperekplexia 4, 
618011

ATAD3A 100% 100% 100% 99.9% 98.7%

Harel-Yoon syndrome, 
617183;Pontocerebella
r hypoplasia, hypotonia,
and respiratory 
insufficiency syndrome,
neonatal lethal, 618810

ATCAY 100% 100% 100% 100% 99.2% Ataxia, cerebellar, 
Cayman type, 601238

ATG4D 100% 100% 100% 100% 99.2% Spermatogenic failure 
101, 621269



ATG7 100% 100% 100% 100% 99.8%
Spinocerebellar ataxia, 
autosomal recessive 
31, 619422

ATIC 100% 100% 100% 100% 99.9%
AICA-ribosiduria due to
ATIC deficiency, 
608688

ATL1 100% 100% 100% 100% 99.7%

Spastic paraplegia 3A, 
autosomal dominant, 
182600;Neuropathy, 
hereditary sensory, 
type ID, 613708

ATN1 98.2% 98.2% 100% 100% 98.7%

Dentatorubral-pallidoluy
sian atrophy, 
125370;Congenital 
hypotonia, epilepsy, 
developmental delay, 
and digital anomalies, 
618494

ATOH1 100% 100% 100% 100% 99.6% ?Deafness, autosomal 
dominant 89, 620284

ATP13A2 100% 100% 100% 100% 99.5%

Spastic paraplegia 78, 
autosomal recessive, 
617225;Kufor-Rakeb 
syndrome, 606693

ATP1A1 97.2% 95.4% 100% 100% 99.6%

Hypomagnesemia, 
seizures, and impaired 
intellectual 
development 2, 
618314;Charcot-Marie-
Tooth disease, axonal, 
type 2DD, 618036

ATP1A2 100% 100% 100% 99.9% 99.4%

Developmental and 
epileptic 
encephalopathy 98, 
619605;Fetal akinesia, 
respiratory 
insufficiency, 
microcephaly, 
polymicrogyria, and 
dysmorphic facies, 
619602;Alternating 
hemiplegia of childhood
1, 104290;Migraine, 
familial basilar, 
602481;Migraine, 
familial hemiplegic, 2, 
602481



ATP1A3 100% 100% 100% 100% 99.2%

Alternating hemiplegia 
of childhood 2, 
614820;Dystonia-12, 
128235;CAPOS 
syndrome, 
601338;Developmental 
and epileptic 
encephalopathy 99, 
619606

ATP2A2 100% 100% 100% 100% 99.6%

Acrokeratosis 
verruciformis, 
101900;Darier disease,
124200;{Rhabdomyolys
is, susceptibility to, 2}, 
621236

ATP2B1 100% 100% 100% 99.9% 99.6%

Intellectual 
developmental 
disorder, autosomal 
dominant 66, 619910

ATP2B2 100% 100% 100% 100% 99.2% Deafness, autosomal 
dominant 82, 619804

ATP5F1A 100% 100% 100% 99.9% 99.7%

Mitochondrial complex 
V (ATP synthase) 
deficiency, nuclear type
4A, 620358;?Combined
oxidative 
phosphorylation 
deficiency 22, 
616045;?Mitochondrial 
complex V (ATP 
synthase) deficiency, 
nuclear type 4B, 
encephalopathic type, 
615228

ATP5PO 100% 100% 100% 100% 99.7%

Mitochondrial complex 
V (ATP synthase) 
deficiency, nuclear type
7, 620359

ATP6AP1 99.6% 97.5% 98.9% 89.5% 70.5% Immunodeficiency 47, 
300972



ATP6AP2 100% 100% 99.3% 91.2% 74.9%

Intellectual 
developmental 
disorder, X-linked 
syndromic, Hedera 
type, 
300423;?Parkinsonism 
with spasticity, 
X-linked, 
300911;Congenital 
disorder of 
glycosylation, type IIr, 
301045

ATP6V0A1 92.9% 92.9% 100% 100% 99.7%

Neurodevelopmental 
disorder with epilepsy 
and brain atrophy, 
619971;Developmental 
and epileptic 
encephalopathy 104, 
619970

ATP6V0A2 100% 100% 100% 100% 99.6%

Wrinkly skin syndrome, 
278250;Cutis laxa, 
autosomal recessive, 
type IIA, 219200

ATP6V0C 100% 100% 100% 100% 99.8%

Epilepsy, early-onset, 
3, with or without 
developmental delay, 
620465

ATP6V1A 100% 100% 100% 100% 99.8%

Cutis laxa, autosomal 
recessive, type IID, 
617403;Developmental 
and epileptic 
encephalopathy 93, 
618012

ATP6V1B2 94.3% 94.3% 100% 100% 99.8%

Zimmermann-Laband 
syndrome 2, 
616455;Deafness, 
congenital, with 
onychodystrophy, 
autosomal dominant, 
124480

ATP7A 95% 94.8% 99.4% 92.2% 74.7%

Occipital horn 
syndrome, 
304150;Neuronopathy, 
distal hereditary motor, 
X-linked, 
300489;Menkes 
disease, 309400



ATP8A2 100% 100% 100% 100% 99.6%

Cerebellar ataxia, 
impaired intellectual 
development, and 
dysequilibrium 
syndrome 4, 615268

ATP9A 100% 100% 100% 100% 99.6%

Neurodevelopmental 
disorder with poor 
growth and behavioral 
abnormalities, 620242

ATR 100% 100% 99.9% 99.7% 99.2%

Seckel syndrome 1, 
210600;?Cutaneous 
telangiectasia and 
cancer syndrome, 
familial, 614564

ATRX 100% 100% 99.1% 91.6% 74.3%

Alpha-thalassemia 
myelodysplasia 
syndrome, somatic, 
300448;Intellectual 
disability-hypotonic 
facies syndrome, 
X-linked, 
309580;Alpha-thalasse
mia/impaired 
intellectual 
development 
syndrome, 301040

ATXN2L 100% 100% 100% 99.8% 99.2%

ATXN7L3 100% 100% 100% 100% 99.6%
Harel-Tora 
neurodevelopmental 
syndrome, 621377

AUH 100% 100% 100% 100% 99.7% 3-methylglutaconic 
aciduria, type I, 250950

AUTS2 100% 100% 100% 100% 99.4%

Intellectual 
developmental 
disorder, autosomal 
dominant 26, 615834

AVPR2 100% 100% 98.8% 89% 71.9%

Diabetes insipidus, 
nephrogenic, 1, 
304800;Nephrogenic 
syndrome of 
inappropriate 
antidiuresis, 300539



AXIN1 100% 100% 100% 100% 99.5%

Hepatocellular 
carcinoma, somatic, 
114550;Craniometadia
physeal osteosclerosis 
with hip dysplasia, 
620558;?Caudal 
duplication anomaly, 
607864

B3GALNT2 92.6% 92.6% 100% 100% 99.7%

Muscular 
dystrophy-dystroglycan
opathy (congenital with 
brain and eye 
anomalies), type A, 11, 
615181

B3GALT6 100% 98.6% 100% 99.9% 98.6%

Ehlers-Danlos 
syndrome, 
spondylodysplastic 
type, 2, 
615349;Spondyloepime
taphyseal dysplasia 
with joint laxity, type 1, 
with or without 
fractures, 
271640;Al-Gazali 
syndrome, 609465

B3GLCT 100% 100% 100% 100% 99.9% Peters-plus syndrome, 
261540

B4GALNT1 100% 100% 100% 100% 99.5%
Spastic paraplegia 26, 
autosomal recessive, 
609195

B4GALT1 91% 88.3% 100% 100% 99.6%

Combined low LDL and
fibrinogen, 
620364;Congenital 
disorder of 
glycosylation, type IId, 
607091

B4GALT7 86.8% 86.8% 100% 100% 99.9%

Ehlers-Danlos 
syndrome, 
spondylodysplastic 
type, 1, 130070

B4GAT1 100% 100% 100% 100% 99.3%

Muscular 
dystrophy-dystroglycan
opathy (congenital with 
brain and eye 
anomalies), type A, 13, 
615287



B9D1 100% 100% 100% 100% 99.4%
?Meckel syndrome 9, 
614209;Joubert 
syndrome 27, 617120

B9D2 100% 100% 100% 100% 99.7%
?Meckel syndrome 10, 
614175;Joubert 
syndrome 34, 614175

BAIAP2 100% 100% 100% 99.9% 99.3%

Developmental and 
epileptic 
encephalopathy 120, 
621468

BAP1 100% 100% 100% 100% 99.5%

Kury-Isidor syndrome, 
619762;Tumor 
predisposition 
syndrome 1, 
614327;{Uveal 
melanoma, 
susceptibility to, 2}, 
606661

BAZ2B 100% 100% 100% 99.9% 99.3%

BBS1 93.7% 93.7% 100% 100% 99.3% Bardet-Biedl syndrome 
1, 209900

BBS10 100% 100% 100% 100% 99.8% Bardet-Biedl syndrome 
10, 615987

BBS12 100% 100% 100% 100% 100% Bardet-Biedl syndrome 
12, 615989

JAM3 98.1% 93.6% 100% 100% 99.5%

Hemorrhagic 
destruction of the brain,
subependymal 
calcification, and 
cataracts, 613730

JARID2 100% 100% 100% 100% 99.5%

Developmental delay 
with variable intellectual
disability and 
dysmorphic facies, 
620098

JKAMP 100% 100% 100% 100% 99.8%

Neurodevelopmental 
disorder with seizures 
and impaired 
intellectual and 
language development,
621533

JMJD1C 100% 100% 100% 100% 99.6%



KANK1 98.1% 98.1% 100% 100% 99.7% Cerebral palsy, spastic 
quadriplegic, 2, 612900

KANSL1 98.1% 98.1% 100% 100% 99.8% Koolen-De Vries 
syndrome, 610443

KARS1 94.3% 94.3% 100% 100% 99.8%

Deafness, autosomal 
recessive 89, 
613916;Leukoencephal
opathy, progressive, 
infantile-onset, with or 
without deafness, 
619147;?Charcot-Marie
-Tooth disease, 
recessive intermediate, 
B, 613641;Deafness, 
congenital, and 
adult-onset progressive
leukoencephalopathy, 
619196

KAT5 100% 100% 100% 100% 99.3%

Neurodevelopmental 
disorder with 
dysmorphic facies, 
sleep disturbance, and 
brain abnormalities, 
619103

KAT6A 100% 100% 100% 100% 99.7% Arboleda-Tham 
syndrome, 616268

KAT6B 100% 100% 100% 100% 99.5%
SBBYSS syndrome, 
603736;Genitopatellar 
syndrome, 606170

KAT8 100% 100% 100% 100% 99.5%
Li-Ghorgani-Weisz-Hub
shman syndrome, 
618974

KATNB1 100% 100% 100% 100% 99.6% Lissencephaly 6, with 
microcephaly, 616212

KATNIP 100% 100% 100% 100% 99.4% Joubert syndrome 26, 
616784

KBTBD2 100% 100% 100% 100% 99.9%

KCNA2 100% 100% 100% 100% 99.3%

Developmental and 
epileptic 
encephalopathy 32, 
616366

KCNA3 100% 100% 100% 99.9% 99.2%



KCNA4 100% 100% 100% 100% 99.8%

Microcephaly, 
cataracts, impaired 
intellectual 
development, and 
dystonia with abnormal 
striatum, 618284

KCNB1 100% 100% 100% 100% 99.5%

Developmental and 
epileptic 
encephalopathy 26, 
616056

KCNB2 100% 100% 100% 100% 99.5%

KCNC1 100% 100% 100% 99.8% 99% Epilepsy, progressive 
myoclonic 7, 616187

KCNC2 100% 100% 100% 100% 99.3%

Developmental and 
epileptic 
encephalopathy 103, 
619913

KCNC3 100% 99.5% 99.8% 98.4% 93.4% Spinocerebellar ataxia 
13, 605259

KCND1 100% 100% 98.6% 86.3% 67.7%

KCND2 100% 100% 100% 99.9% 99.7%

KCND3 100% 100% 100% 99.9% 99%
Spinocerebellar ataxia 
19, 607346;Brugada 
syndrome 9, 616399

KCNH1 98.6% 98.6% 100% 100% 99.8%

Zimmermann-Laband 
syndrome 1, 
135500;Temple-Baraits
er syndrome, 611816

KCNH5 100% 100% 100% 100% 99.8%

Developmental and 
epileptic 
encephalopathy 112, 
620537

MECR 93.5% 93.5% 100% 100% 99.6%

?Optic atrophy 16, 
620629;Dystonia, 
childhood-onset, with 
optic atrophy and basal
ganglia abnormalities, 
617282



MED11 100% 100% 100% 100% 99.7%

Neurodegeneration 
with developmental 
delay, early respiratory 
failure, myoclonic 
seizures, and brain 
abnormalities, 620327

MED12 100% 99.9% 98.1% 87.5% 68.9%

Lujan-Fryns syndrome, 
309520;Ohdo 
syndrome, X-linked, 
300895;Hardikar 
syndrome, 
301068;Opitz-Kaveggia
syndrome, 305450

MED12L 100% 100% 100% 100% 99.7% Nizon-Isidor syndrome, 
618872

MED13 100% 100% 100% 100% 99.8%

Intellectual 
developmental 
disorder, autosomal 
dominant 61, 618009

MED13L 100% 100% 100% 100% 99.6%

Impaired intellectual 
development and 
distinctive facial 
features with or without 
cardiac defects, 
616789

MED16 100% 100% 99.9% 99.6% 97.3% Guillouet-Gordon 
syndrome, 621220

MED17 100% 100% 100% 100% 99.6%

Microcephaly, postnatal
progressive, with 
seizures and brain 
atrophy, 613668

MED23 100% 100% 100% 100% 99.8%

Intellectual 
developmental 
disorder, autosomal 
recessive 18, with or 
without epilepsy, 
614249

MED25 100% 100% 100% 100% 99.4%
Basel-Vanagaite-Smirin
-Yosef syndrome, 
616449

MED27 100% 100% 100% 100% 99.5%

Neurodevelopmental 
disorder with spasticity,
cataracts, and 
cerebellar hypoplasia, 
619286



MEF2C 100% 100% 100% 100% 99.7%

Chromosome 5q14.3 
deletion syndrome, 
613443;Neurodevelop
mental disorder with 
hypotonia, stereotypic 
hand movements, and 
impaired language, 
613443

MEGF8 100% 100% 100% 99.8% 98.9% Carpenter syndrome 2, 
614976

MEIS2 89.6% 88.5% 100% 100% 99.6%

Cleft palate, cardiac 
defects, and impaired 
intellectual 
development, 600987

NONO 94.7% 89.1% 99.4% 92.9% 75.5%

Intellectual 
developmental 
disorder, X-linked 
syndromic 34, 300967

PLA2G6 100% 100% 100% 100% 99.4%

Parkinson disease 14, 
autosomal recessive, 
612953;Neurodegenera
tion with brain iron 
accumulation 2B, 
610217;Infantile 
neuroaxonal dystrophy 
1, 256600

PLAA 100% 100% 100% 99.9% 99.8%

Neurodevelopmental 
disorder with 
progressive 
microcephaly, 
spasticity, and brain 
anomalies, 617527

PLAAT3 65.6% 63.1% 100% 100% 99.7% Lipodystrophy, familial 
partial, type 9, 620683

PLCB1 100% 100% 100% 100% 99.6%

Developmental and 
epileptic 
encephalopathy 12, 
613722

PLEKHG2 100% 100% 100% 100% 99.4%

Leukodystrophy and 
acquired microcephaly 
with or without 
dystonia, 616763

PLK1 100% 100% 100% 100% 99.3%



PLK4 100% 100% 100% 100% 99.9%

Microcephaly and 
chorioretinopathy, 
autosomal recessive, 2,
616171

PLP1 94.5% 94.1% 98.8% 88.7% 69.7%

Pelizaeus-Merzbacher 
disease, 
312080;Spastic 
paraplegia 2, X-linked, 
312920

PLPBP 100% 100% 100% 99.8% 98.6%
Epilepsy, early-onset, 
1, vitamin 
B6-dependent, 617290

PLXNA1 100% 100% 100% 100% 99.6%
Dworschak-Punetha 
neurodevelopmental 
syndrome, 619955

PLXNA2 100% 100% 100% 100% 99.4%

PLXNB2 100% 100% 100% 100% 99.1%

PLXND1 100% 100% 100% 99.9% 99.2%
Congenital heart 
defects, multiple types, 
9, 620294

Gene symbols used follow HGNC guidelines: Gray KA, Yates B, Seal RL, Wright MW, Bruford EA. Nucleic Acids Res. 2015 Jan 43(Database issue):D1079-85.

TWIST X2 covered 10x describes the percentage of a gene’s coding sequence that is covered at least 10x when analyzed by WES using TWIST X2 chemistry mapped against 
GRCh38.
TWIST X2 covered 20x describes the percentage of a gene’s coding sequence that is covered at least 20x when analyzed by WES using TWIST X2 chemistry mapped against 
GRCh38.
srWGS covered 10x describes the percentage of a gene’s coding sequence that is covered at least 10x when analyzed by WGS mapped against GRCh38.
srWGS covered 15x describes the percentage of a gene’s coding sequence that is covered at least 15x when analyzed by WGS mapped against GRCh38.
srWGS covered 20x describes the percentage of a gene’s coding sequence that is covered at least 20x when analyzed by WGS mapped against GRCh38.
non-protein coding genes are covered, but as coverage statistics are based on protein coding regions, statistics could not be generated.
OMIM release used for OMIM disease identifiers and descriptions : November 25th, 2024.
This list is accurate for panel version DG 5.1.0
Ad 1. Blank field signifies a gene without a current OMIM association Ad 2. OMIM phenotype descriptions between {} signify risk factors


