	Supplementary Table 1. 
Human Phenotype Ontology (HPO) terms used for analysis in solved cases

	Patient ID
	HPO terms

	Diagnosis through Reanalysis

	P2
	Peripheral neuropathy (HP:0009830)
Dystonia (HP:0001332)
Periodic paralysis (HP:0003768)
Muscle spasm (HP:0003394)

	P5
	Low insertion of columella (HP:0010763)
Narrow palpebral fissure (HP:0045025)
Telangiectasia (HP:0001009)
Facial hypotonia (HP:0000297)
Pes planus (HP:0001763)
Seizures (HP:0001250)
Ataxia (HP:0001251)
Spasticity (HP:0001257)
Cerebellar atrophy (HP:0001272)
Hyperreflexia (HP:0001347)
Agenesis of cerebellar vermis (HP:0002335)
Lateral ventricle dilatation (HP:0006956)
Severe global developmental delay (HP:0011344)
Epileptic encephalopathy (HP:0200134)

	P11
	Autism (HP:0000717)
Autistic behavior (HP:0000729)
Intellectual disability (HP:0001249)
Developmental regression (HP:0002376)
Intellectual disability, Mild (HP:0001256)
Delayed speech and language development (HP:0000750)
Short philtrum (HP:0000322)
Narrow forehead (HP:0000341)

	P16
	Hydrocephalus (HP:0000238)
Hypotonia (HP:0001252)
Sacral hypertrichosis (HP:0004532)
Macrocephaly (HP:0000256)
Ventricular hypertrophy (HP:0001714)
Ventriculomegaly (HP:0002119)
Absent septum pellicidum (HP:0001331)
Aqueductal stenosis (HP:0002410)
Abnormal hair whorl (HP:0010721)
Neonatal hypotonia (HP:0001319)
Fusion of the left and right thalami (HP:0010664)

	P20
	Long face (HP:0000276)
Downslanted palpebral fissures (HP:0000494)
Global developmental delay (HP:0001263)
Seizure (HP:0001250)
Status epilepticus (HP:0002133)
Broad-based gait (HP:0002136)
Hand tremor (HP:0002378)
Prominent umbilicus (HP:0001544)

	P26
	Adducted thumb (HP:0001181)
Apathy (HP:0000741)
Rigidity (HP:0002063)
Decorticate rigidity (HP:0011444)
Ectopic anus (HP:0004397)
Flexion contracture (HP:0001371)
High palate (HP:0000218)
Neonatal hypotonia (HP:0001319)
Hypotonia (HP:0001252)
Polyhydramnios (HP:0001561)
Seizure cluster (HP:0033349)
Encephalopathy (HP:0001298)
Myopathy (HP:0003198)

	P27
	Short stature (HP:0004322)
Abdominal obesity (HP:0012743)
Round face (HP:0000311)
Short neck (HP:0000470)
Narrow forehead (HP:0000341)
Oligodontia (HP:0000677)
Low posterior hairline (HP:0002162)
Long eyelashes (HP:0000527)
Striae distansae (HP:0001065)
Highly arched eyebrow (HP:0002553)
Nevus (HP:0003764)
Slender finger (HP:0001238)
Muscle weakness (HP:0001324)
Cubitus valgus (HP:0002967)
Pes planus (HP:0001763)
Seizure (HP:0001250)
Tip-toe gait (HP:0030051)
Arthralgia (HP:0002829)
Chronic pain (HP:0012532)
Hip pain (HP:0030838)
Abnormality of connective tissue (HP:0003549)

	P28
	Abnormal bleeding (HP:0001892)
Abnormality of coagulation (HP:0001928)
Reduced factor XII activity (HP:0004841)

	P29
	Short stature (HP:0004322)
Neonatal short-limb short stature (HP:0008921)
Short nose (HP:0003196)
Midface retrusion (HP:0011800)
Pectus carinatum (HP:0000768)
Narrow chest (HP:0000774)
Genu varum (HP:0002970)
Hyperlordosis (HP:0003307)
Rhizomelic arm shortening (HP:0004991)
Rhizomelic leg shortening (HP:0012106)
Camptodactyly (HP:0012385)

	
	

	P31
	Strabismus (HP:0000486)
Stereotypic upper-extremity movements (HP:5200018)
Reduced eye contact (HP:0000817)
Cone/cone-rod dystrophy (HP:0000548)
Abnormal electroretinogram (HP:0000512)
Abnormality of visual evoked potentials (HP:0000649)
Hypotonia (HP:0001252)
Delayed gross motor development (HP:0002194)
Global developmental delay (HP:0001263)
Decreased body weight (HP:0004325)
Long fingers (HP:0100807)
Long face (HP:0000276)
Pointed chin (HP:0000307)
Sparse anterior scalp hair (HP:0004768)
Joint hypermobility (HP:0001382)
Cerebral visual impairment (HP:0100704)
Delayed speech and language development (HP:0000750)
Multiple plantar creases (HP:0008113)
Circumferential skin creases on extremities (HP:0034400)
Long hallux (HP:0001847)
Chin with horizontal crease (HP:0011823)
Broad philtrum (HP:0000289)
Temporal hypotrichosis (HP:0004524)
Broad forehead (HP:0000337)
High forehead (HP:0000348)
Cleft ala nasi (HP:0003191)
Downslanted palpebral fissures (HP:0000494)

	P32
	Ataxia (HP:0001251)
Hypotonia (HP:0001252)
Spastic Paraplegia (HP:0001258)

	P34
	Abnormal skeletal morphology (HP:0011842)
Abnormality of the vertebral column (HP:0000925)
Abnormal vertebral morphology (HP:0003468)
Abnormal thorax morphology (HP:0000765)
Recurrent otitis media (HP:0000403)
Aggressive behavior (HP:0000718)
Atypical behavior (HP:0000708)
Short attention span (HP:0000736)
Attention deficit hyperactivity disorder (HP:0007018)
Mild intellectual disability (HP:0001256)
Inappropriate behavior (HP:0000719)

	P38
	Behavioral abnormality (HP:0000708)
Global developmental delay (HP:0001263)
Microcephaly (HP:0000252)
High palate (HP:0000218)
High forehead (HP:0000348)
Ptosis (HP:0000508)
Sparse hair (HP:0008070)
Congenital bilateral hip dislocation (HP:0008780)
Cutaneous syndactyly of toes (HP:0010621)
Bruxism (HP:0003763)
Acute hepatitis (HP:0200119)
Hiatus hernia (HP:0002036)

	P44
	Main Phenotype: Cardiovascular

	P48
	Main Phenotype: Musculoskeletal

	P51
	Main Phenotype: NDD

	P53
	Brachydactyly (HP:0001156)
Keratosis pilaris (HP:0032152)
High palate (HP:0000218)
Broad forehead (HP:0000337)
High forehead (HP:0000348)
Long face (HP:0000276)
EEG abnormality (HP:0002353)
Epileptic encephalopathy (HP:0200134)
Thin upper lip vermilion (HP:0000219)
Upslanted palpebral fissure (HP:0000582)
Low hanging columella (HP:0009765)
Abdominal obesity (HP:0012743)
Single transverse palmar crease (HP:0000954)
Lumbosacral hemangioma (HP:0410275)

	P54
	Lymphoproliferative disorder (HP:0005523)
Abnormality of the immune system (HP:0002715)
Autoimmunity (HP:0002960)
Decreased circulating total IgM (HP:0002850)
Recurrent respiratory infections (HP:0002205)
Decreased circulating antibody level (HP:0004313)
Psoriasiform lesion (HP:0025526)
Acne (HP:0001061)
Yellow-brown discoloration of the teeth (HP:0006286)
Scoliosis (HP:0002650)

	P55
	Scoliosis (HP:0002650)
Gait disturbance (HP:0001288)
Short metacarpal (HP:0010049)
Pes cavus (HP:0001761)

	P56
	Microcephaly (HP:0000252)
Visual impairment (HP:0000505)
Global developmental delay (HP:0001263)
Motor delay (HP:0001270)
EEG abnormality (HP:0002353)
Periventricular leukomalacia (HP:0006970)
Corpus callosum atrophy (HP:0007371)
Cerebral palsy (HP:0100021)
Hypothyroidism (HP:0000821)
Constipation (HP:0002019)

	P63
	Global developmental delay (HP:0001263)
Seizure (HP:0001250)
Corpus callosum abnormality (HP:0001273)
Broad nasal root (HP:0000431)
Broad philtrum (HP:0000289)
Talipes equinovarus (HP:0001762)
Underdeveloped ear lobes (HP:0009906)

	P67
	Narrow forehead (HP:0000341)
Depressed nasal ridge (HP:0000457)
Anteverted nares (HP:0000463)
Upslanted palpebral fissure (HP:0000582)
Exaggerated cupid's bow (HP:0002263)
Recurrent upper respiratory tract infections (HP:0002788)
Hypertelorism (HP:0000316)
Low-set ears (HP:0000369)
Jaundice (HP:0000952)
Highly arched eyebrow (HP:0002553)
Prominent digit pad (HP:0011298)
Broad finger (HP:0001500)
Broad foot (HP:0001769)
Broad toe (HP:0001837)
Hyperlordosis (HP:0003307)
Cholestasis (HP:0001396)
Global developmental delay (HP:0001263)
Umbilical hernia (HP:0001537)
Hepatosplenomegaly (HP:0001433)
Portal fibrosis (HP:0006580)
Acholic stools (HP:0011985)
Hyperbilirubinemia (HP:0002904)
Anemia (HP:0001903)

	P68
	Broad forehead (HP:0000337)
Posteriorly rotated ears (HP:0000358)
Large earlobe (HP:0009748)
Anterior creases of earlobe (HP:0009908)
Aplasia/Hypoplasia of the palmar creases (HP:0010488)
Narrow chest (HP:0000774)
Tapered finger (HP:0001182)
Genu valgum (HP:0002857)
Pes valgus (HP:0008081)
Global developmental delay (HP:0001263)
Motor stereotypy (HP:0000733)
Wide intermamillary distance (HP:0006610)
Neonatal hypoglycemia (HP:0001998)

	P72
	Specific learning disability (HP:0001328)
Autism (HP:0000717)
Behavioral abnormality (HP:0000708)

	P74
	Epileptic encephalopathy (HP:0200134)
Epilepsia partialis continua (HP:0012847)
Epileptic aura (HP:0033348)
Febrile status epilepticus (HP:0032656)
Interictal epileptiform activity (HP:0011182)
Tonic status epilepticus (HP:0032670)
Eczematoid dermatitis (HP:0000964)
Atopic dermatitis (HP:0001047)
Broad forehead (HP:0000337)
Pointed chin (HP:0000307)
Sparse facial hair (HP:0007464)
Broad eyebrow (HP:0011229)
Bulbous nose (HP:0000414)
Deep philtrum (HP:0002002)
Hyperventilation (HP:0002883)
Unsteady gait (HP:0002317)
Seizure (HP:0001250)

	P75
	Abnormal facial shape (HP:0001999)
Neonatal hypotonia (HP:0001319)
Generalized hypotonia (HP:0001290)

	
	

	P77
	Global developmental delay (HP:0001263)
Delayed speech and language development (HP:0000750)
Autism (HP:0000717)
Febrile seizures (HP:0002373)
Recurrent infections (HP:0002719)
Immunodeficiency (HP:0002721)

	P85
	Mild global developmental delay (HP:0011342)
Hypohidrosis or hyperhidrosis (HP:0007550)
Global developmental delay (HP:0001263)
Moderate global developmental delay (HP:0011343)
Generalized hypotonia (HP:0001290)
Ataxia (HP:0001251)
Sensorimotor neuropathy (HP:0007141)
Diarrhea (HP:0002014)
Hypohidrosis (HP:0000966)

	P88
	Microcephaly (HP:0000252)
Narrow forehead (HP:0000341)
Bulbous nose (HP:0000414)
Upslanted palpebral fissure (HP:0000582)
Prominent nasal tip (HP:0005274)
Hypotelorism (HP:0000601)
Bilateral conductive hearing impairment (HP:0008513)
Synophrys (HP:0000664)
Global developmental delay (HP:0001263)
Seizure (HP:0001250)
Ataxia (HP:0001251)
Cerebellar vermis hypoplasia (HP:0001320)
Hypoplasia of the corpus callosum (HP:0002079)
Ventriculomegaly (HP:0002119)
Broad-based gait (HP:0002136)
Brainstem dysplasia (HP:0002508)
Abnormality of the pons (HP:0007361)
Elbow flexion contracture (HP:0002987)

	P90
	Microcephaly (HP:0000252)
Recurrent upper respiratory tract infections (HP:0002788)
Incisor macrodontia (HP:0011081)
Slender finger (HP:0001238)
Pes valgus (HP:0008081)
Muscular hypotonia of the trunk (HP:0008936)
Micropenis (HP:0000054)
Delayed speech and language development (HP:0000750)
Autism (HP:0000717)
Seizures (HP:0001250)
Intellectual disability (HP:0001249)
Gait ataxia (HP:0002066)
Hypothyroidism (HP:0000821)

	P96
	Short stature (HP:0004322)
Decreased body weight (HP:0004325)
Wide nasal bridge (HP:0000431)
Upslanted palpebral fissure (HP:0000582)
Depressed nasal bridge (HP:0005280
Prominent digit pad (HP:0011298)
Broad toe (HP:0001837)
Hallux varus (HP:0008080)
Global developmental delay (HP:0001263)
Autistic behavior (HP:0000729)
Self-biting (HP:0012169)
Umbilical hernia (HP:0001537)
Polyhydramnios (HP:0001561)

	
	

	P98
	Failure to thrive (HP:0001508)
Growth delay (HP:0001510)
Long face (HP:0000276)
Prominent nasal bridge (HP:0000426)
Downslanted palpebral fissures (HP:0000494)
Abnormal number of incisors (HP:0011064)
Ptosis (HP:0000508)
Sensorineural hearing impairment (HP:0000407)
Highly arched eyebrow (HP:0002553)
Limited elbow extension and supination (HP:0005852)
Global developmental delay (HP:0001263)
Delayed speech and language development (HP:0000750)
Autism (HP:0000717)
Hoarse cry (HP:0001615)
Speech articulation difficulties (HP:0009088)
Feeding difficulties (HP:0011968)

	P100
	Cardiomyopathy (HP:0001638)
Arrhythmia (HP:0011675)
Sinus bradycardia (HP:0001688)
Seizure (HP:0001250)
EEG abnormality (HP:0002353)
Premature birth (HP:0001622)
Feeding difficulties in infancy (HP:0008872)
Neonatal sepsis (HP:0040187)

	P102
	Motor delay (HP:0001270)
Hyperreflexia (HP:0001347)
Seizure (HP:0001250)
Lower limb spasticity (HP:0002061)
Genu varum (HP:0002970)
Hyperactive deep tendon reflexes (HP:0006801)
Toe walking (HP:0030051)
Dyslexia (HP:0010522)

	P103
	Long hallux (HP:0001847)
Epiphyseal dysplasia (HP:0002656)
Metaphyseal widening (HP:0003016)
Madelung deformity (HP:0003067)
Rhizomelia (HP:0008905)
Limitation of knee mobility (HP:0010501)
Enlarged epiphyses (HP:0010580)
Short ribs (HP:0000773)
Narrow chest (HP:0000774)
Disproportionate short stature (HP:0003498)

	P111
	Arrhythmia (HP:0011675)
Syncope (HP:0001279)
Atrial fibrillation (HP:0005110)
Cardiac conduction abnormality (HP:0031546)
Dyspnea (HP:0002094)
Fatigue (HP:0012378)

	P113
	Gait ataxia (HP:0002066)

	
	

	P116
	Facial asymmetry (HP:0000324)
Plagiocephaly (HP:0001357)
Global developmental delay (HP:0001263)
Delayed speech and language development (HP:0000750)
Autism (HP:0000717)
Attention deficit hyperactivity disorder (HP:0007018)
Motor stereotypy (HP:0000733)
Supernumerary nipple (HP:0002558)

	P118
	Expressive language delay (HP:0002474)
Global developmental delay (HP:0001263)
Hypotonia (HP:0001252)
Progressive spastic paraplegia (HP:0007020)
Primary microcephaly (HP:0011451)
Narrow forehead (HP:0000341)
Prominent nasal tip (HP:0005274)
Abnormality of the glabella (HP:0002056)
Hyperactive deep tendon reflexes (HP:0006801)
Pes cavus (HP:0001761)
Pes valgus (HP:0008081)
Broad toe (HP:0001837)
Poor head control (HP:0002421)
Unsteady gait (HP:0002317)
Frequent falls (HP:0002359)
Difficulty climbing stairs (HP:0003551)
Bruxism (HP:0003763)
Excessive salivation (HP:0003781)

	P119
	Micrognathia (HP:0000347)
Malar flattening (HP:0000272)
Downslanted palpebral fissures (HP:0000494)
Abnormal pinna morphology (HP:0000377)

	Diagnosis through Resequencing

	P1
	Optic atrophy (HP:0000648)
Rod-cone dystrophy (HP:0000510)
Strabismus (HP:0000486)
Scoliosis (HP:0002650)
Posterior wedging of vertebral bodies (HP:0008444)
Hypoplastic vertebral bodies (HP:0008479)
Hepatic steatosis (HP:0001397)
Short stature (HP:0004322)
Brachydactyly (HP:0001156)

	P12
	Genu recurvatum (HP:0002816)
Pes planus (HP:0001763)
Sandal gap (HP:0001852)
Scoliosis (HP:0002650)
Gait disturbance (HP:0001288)
Hyperreflexia (HP:0001347)
Motor delay (HP:0001270)
Poor fine motor coordination (HP:0007010)
Decreased testicular size (HP:0008734)
Absent axillary hair (HP:0002221)
Absent pubic hair (HP:0002555)
Delayed closure of the anterior fontanelle (HP:0001476)
Gastroesophageal reflux (HP:0002020)
Delayed fine motor development (HP:0010862)
Intellectual disability, borderline (HP:0006889)
Conspicuously happy disposition (HP:0100024)
Round face (HP:0000311)
Full cheeks (HP:0000293)
Broad forehead (HP:0000337)
Frontal upsweep of hair (HP:0002236)
Widely spaced teeth (HP:0000687)
Abnormal dental enamel morphology (HP:0000682)
Supernumerary nipple (HP:0002558)
Hyperpigmented/hypopigmented macules (HP:0007441)
Slender finger (HP:0001238)
Hyperextensibility at elbow (HP:0010485)
Hyperextensibility of the knee (HP:0010500)

	P36
	Ventricular septal defect (HP:0001629)
Atrial septal defect (HP:0001631)
Systolic heart murmur (HP:0031664)
Abnormal heart morphology (HP:0001627)
Intracranial calcification (HP:0430048)
Oral motor hypotonia (HP:0030190)
Poor head control (HP:0002421)
Axial hypotonia (HP:0008936)
Small hand (HP:0200055)
Short foot (HP:0001773)
Impaired mastication (HP:0005216)
Narrow forehead (HP:0000341)
Prominent forehead (HP:0011220)
Thin eyebrow (HP:0045074)
Highly arched eyebrow (HP:0002553)
Full cheeks (HP:0000293)
High palate (HP:0000218)
Broad nasal tip (HP:0000455)
Deep philtrum (HP:0002002)
Impaired smooth pursuit (HP:0007772)
Optic atrophy (HP:0000648)
Seizure (HP:0001250)
Bruxism (HP:0003763)
Global developmental delay (HP:0001263)
Delayed ability to sit (HP:0025336)
Brisk reflexes (HP:0001348)
Mild Spasticity (HP:0001257)
Thin corpus callosum (HP:0033725)
Cerebral atrophy (HP:0002059)
Cerebellar atrophy (HP:0001272)
Hypertrichosis (HP:0000998)

	P61
	Mild intellectual disability (HP:0001256)
Broad forehead (HP:0000337)
High palate (HP:0000218)
Nasal speech (HP:0001611)
Speech articulation difficulties (HP:0009088)
Pectus carinatum (HP:0000768)
Rhizomelia (HP:0008905)
Short hands (HP:0004279)
Brachydactyly (HP:0001156)
Lordosis (HP:0003307)
Genu varum (HP:0002970)
Prominent heel bone (HP:0012428)
Waddling gait (HP:0002515)

	P69
	Microcephaly (HP:0000252)
Difficulty standing (HP:0003698)
Pointed chin (HP:0000307)
Delayed myelination (HP:0012448)
Spasticity (HP:0001257)
Delayed speech and language development (HP:0000750)
High palate (HP:0000218)
Delayed ability to sit (HP:0025336)
Full cheeks (HP:0000293)
Facial hypotonia (HP:0000297)
Narrow forehead (HP:0000341)

	
	

	P73
	Upslanted palpebral fissure (HP:0000582)
Wide nasal bridge (HP:0000431)
Epicanthus (HP:0000286)
Underdeveloped nasal alae (HP:0000430)
Depressed nasal tip (HP:0000437)
Short philtrum (HP:0000322)
Tented upper lip vermilion (HP:0010804)
Everted upper lip vermilion (HP:0010803)
Wide mouth (HP:0000154)
Thick vermilion border (HP:0012471)
Low hanging columella (HP:0009765)
Cleft lower lip (HP:0010281)
Abnormal oral frenulum morphology (HP:0000190)
Deeply set eye (HP:0000490)
Strabismus (HP:0000486)
Hypoplastic helices (HP:0008589)
Large earlobe (HP:0009748)
Aplasia/Hypoplasia of the external ear (HP:0008772)
Anteverted ears (HP:0040080)
Sparse hair (HP:0008070)
Fine hair (HP:0002213)
Curly hair (HP:0002212)
Sparse eyebrow (HP:0045075)
Short thumb (HP:0009778)
Broad thumb (HP:0011304)
Hallux valgus (HP:0001822)
Sandal gap (HP:0001852)
Enlarged kidney (HP:0000105)
Global developmental delay (HP:0001263)
Dilation of lateral ventricle (HP:0006956)
Hydrocephalus (HP:0000238)
Vomiting (HP:0002013)







