
Name                                                      n=559
IEMcode Gerne Inheritance Ataxia Dystonia Chorea / Athetosis Myoclonus Tremor HRS Spasticity Other Laboratory findings

Ornithine transcarbamylase deficiency

IEM0058 OTC XL Ataxia Asterixis Ammonia (B), ASAT/ALAT (P), Urea (P), Amino acids (P), Orotic acid (U)

Argininosuccinate synthetase deficiency

IEM0059 ASS1 AR Ataxia Ammonia (B), ASAT/ALAT (P), Urea (P), Amino acids (P), Orotic acid (U)

Argininosuccinate lyase deficiency

IEM0060 ASL AR Ataxia Ammonia (B), ASAT/ALAT (P), Urea (P), Amino acids (P), Orotic acid (U)

Arginase 1 deficiency

IEM0061 ARG1 AR Ataxia Spastic diplegia Ammonia (P); Amino acids (P); Purines and pyrimidines (U)

Mitochondrial ornithine transporter deficiency

IEM0062 SLC25A15 AR Ataxia Asterixis Spastic paresis

Pyramidal signs

Orotic acid (U), Ammonia (B), Homocitrulline (U), Amino acids (P)

Citrin deficiency

IEM0063 SLC25A13 AR Ataxia Ammonia (P); Amino acids (P)

Aspartate N-acetyltransferase deficiency

IEM1519 NAT8L AR Ataxia

Truncal ataxia

N-Acetylaspartic acid (U, CSF, N-Acetylaspartylglutamate (CSF)

Hartnup disorder

IEM0065 SLC6A19 AR Ataxia Amino acids (U)

Cystinosin deficiency

IEM0873 CTNS AR Pyramidal signs Amino acids (P), Cystine (WBC, PMN)

Glutamate aspartate transporter deficiency

IEM0167 SLC1A3 AD Ataxia DNA

Astroglial glutamate aspartate transporter deficiency

IEM0168 SLC1A2 AD Spasticity Dyskinesia DNA

Vesicular neutral amino acid transporter 3 deficiency

IEM1070 SLC6A17 AR Tremor DNA

Glutaryl-CoA dehydrogenase deficiency

IEM0134 GCDH AR Ataxia

Abasia

Dystonia Chorea Parkinsonism

Hypokinesia

Spasticity Movement disorder

Dyskinesia

 ASAT/ALAT (P); Organic acids (U); Acylcarnitines (U, P, DBS)

Isovaleryl-CoA dehydrogenase deficiency

IEM0113 IVD AR Ataxia Amino acids (P), Organic acids (U), Acylcarnitines (DBS, P), Acylglycines (U), ASAT/ALAT (P), 

CK (P), Lactate (P), Ammonia (P), Glucose (S), Urinalysis

3-Methylglutaconyl-CoA hydratase deficiency

IEM0118 AUH AR Ataxia Athetosis Spasticity

Spasticity, limbs

Organic acids (U), Acylcarnitines (P,DBS)

Mitochondrial short-chain enoyl-CoA hydratase 1 deficiency

IEM0119 ECHS1 AR Dystonia Organic acids (U), 2-Methyl-2,3-dihydroxybutyrate (U), Lactate (P), Pyruvate (P), S-(2-

carboxypropyl)-cysteine (U)

3-hydroxyisobutyryl-CoA hydrolase deficiency

IEM0120 HIBCH AR Ataxia

Truncal ataxia

Dystonia Organic acids (U), S-(2-carboxypropyl)-cysteine (U), S-2-carboxypropyl-cysteamine (U)

Propionic acidemia due to propionyl-CoA carboxylase subunit alpha deficiency

IEM0124 PCCA AR Ataxia Dystonia Choreoathetosis

Athetosis

Pyramidal signs

Extrapyramidal signs

Acyglycines (U), Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Propionic acidemia due to propionyl-CoA carboxylase subunit beta deficiency

IEM0125 PCCB AR Ataxia Dystonia Choreoathetosis

Athetosis

Pyramidal signs

Extrapyramidal signs

Acyglycines (U), Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Methylmalonic aciduria due to methylmalonyl-CoA mutase deficiency

IEM0127 MMUT AR Ataxia Dystonia Choreoathetosis

Athetosis

Pyramidal signs

Extrapyramidal signs

Amino acids (P); Organic acids (U); Acylcarnitines (U, P, DBS); Anion gap

Malonyl-CoA decarboxylase deficiency

IEM0129 MLYCD AR Dystonia Acyglycines (U), Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Branched-chain aminotransferase 2 deficiency

IEM0107 BCAT2 AR Movement, decreased spontaneously Hyperkinesia Amino acids (P)

Branched-chain ketoacid dehydrogenase E1 alpha deficiency

IEM0108 BCKDHA AR Ataxia Opisthotonus

Dystonia

Amino acids (P), Organic acids (U)

Branched-chain ketoacid dehydrogenase E1 beta deficiency

IEM0109 BCKDHB AR Ataxia Opisthotonus

Dystonia

Amino acids (P), Organic acids (U)

Dihydrolipoyl transacylase deficiency

IEM0110 DBT AR Ataxia Dystonia

Opisthotonus

Amino acids (P), Organic acids (U), Acylcarnitines (DBS, P), Acylglycines (U), ASAT/ALAT (P), 

CK (P), Lactate (P), Ammonia (P), Glucose (S), Urinalysis

4-hydroxyphenylpyruvate dioxygenase-like protein deficiency

IEM1667 HPDL AR Dystonia Spastic tetraplegia DNA

Methionine adenosyltransferase I-III deficiency

IEM0097 MAT1A AR Dysdiadochokinesis

Dysmetria

Dystonia Tremor SAM & SAH (P), Amino acids (P)

Methionine adenosyltransferase I/III deficiency (dominant)

IEM0098 MAT1A AD Dysdiadochokinesis

Dysmetria

Dystonia Tremor SAM & SAH (P), Amino acids (P)

Isolated sulfite oxidase deficiency

IEM0105 SUOX AR Movement, abnormal a-aminosemialdehyde (CSF), PLP (CSF), Sulfite (U), Amino acids (P)

Mitochondrial sulfur dioxygenase deficiency

IEM0106 ETHE1 AR Dystonia Spastic tetraplegia Organic acid (U), acylcarnitines (P), thiosulphate (P), lactate (B)

Methionine synthase deficiency

IEM0217 MTR AR Ataxia SAM (P,CSF), Amino acids (P), Organic acids (U)

Nonketotic hyperglycinemia due to glycine decarboxylase deficiency

IEM0185 GLDC AR Ataxia Chorea Spasticity Amino acids (P, CSF)

3-phosphoglycerate dehydrogenase deficiency

IEM0181 PHGDH AR Ataxia Spastic tetraplegia Amino acids (P), Organic acids (U), 5-Methyl-THF (CSF)

Nonketotic hyperglycinemia due to aminomethyltransferase deficiency

IEM0186 AMT AR Ataxia Chorea Spasticity Amino acids (P, CSF)

ASCT1 transporter deficiency

IEM0184 SLC1A4 AR Spasticity DNA

Mitochondrial serine hydroxymethyltransferase deficiency

IEM1261 SHMT2 AR Ataxia Spastic paraparesis 5-Methyl-THF (CSF)

Delta-1-pyrroline-5-carboxylate synthase deficiency, cutis laxa phenotype

IEM0137 ALDH18A1 AD, AR Dystonia Pyramidal signs Amino acids (P), Ammonia (P)

Delta-1-pyrroline-5-carboxylate synthase deficiency, spastic paraplegia phenotype

IEM0138 ALDH18A1 AD, AR Spastic paraparesia/ paraplegia/ 

tetraplegia

Pyramidal signs

Gait disturbance Amino acids (P), Ammonia (P)

Pyrroline-5-carboxylate reductase 2 deficiency

IEM0140 PYCR2 AR Spasticity Hyperkinesia DNA

Pyrroline-5-carboxylate synthetase deficiency, spastic paraplegia type 9A

IEM1485 ALDH18A1 AD Spastic paraparesia/ paraplegia/ 

tetraplegia

 Pyramidal signs

Gait disturbance Amino acids (P), Ammonia (P)

Aminocarboxymuconate semialdehyde decarboxylase superactivity

IEM1117 ACMSD AR Parkinsonism DNA

5-phosphohydroxylysine phospholyase deficiency

IEM0136 PHYKPL AR Ataxia 5-Phosphohydroxylysine (U)

Asparagine synthetase deficiency

IEM0180 ASNS AR Spastic tetraplegia Amino acids (P)

Aspartoacylase deficiency

IEM0074 ASPA AR Opisthotonus Spasticity Movement disorder

Extrapyramidal movement disorder

Organic acids (U, P, CSF)

Glutaminase deficiency

IEM1083 GLS AR Ataxia Amino acids (U, CSF)

Glutamate decarboxylase 1 deficiency

IEM1118 GAD1 AR Ataxia Cerebral palsy DNA

Gamma-glutamylcysteine synthetase deficiency

IEM0049 GCLC AR Ataxia Hemoglobin (B), Reticulocytes (B), Glutathione (RBC)

Glutathione synthetase deficiency, sever

IEM0050 GSS AR Ataxia 5-Oxoproline (U), Hemoglobin (B), Reticulocytes (B), Glutathione (RBC), Lactate (P)

Gamma-glutamyl transpeptidase deficiency

IEM0051 GGT1 AR Tremor Glutathione (RBC, P, U); Leukotrienes (P)

X-prolyl aminopeptidase 3 deficiency

IEM0145 XPNPEP3 AR Tremor DNA

Diaminopentanuria

IEM1663 Spasticity Cysteinyl-lysine (U), 1,5-diaminopentane (cadaverine) (U)

Triosephosphate isomerase deficiency

IEM0382 TPI1 AR Dystonia Tremor Dihydroxyacetone phosphate (Ec)

Lactate dehydrogenase A deficiency

IEM0387 LDHA AR Stiffness Lactate (P); CK (P); Myoglobin (U)

Laforin deficiency

IEM0368 EPM2A AR Myoclonus Gait disturbance DNA

Malin deficiency

IEM0369 NHLRC1 AR Myoclonus Gait disturbance DNA

Liver glycogenin 2 deficiency

IEM1524 GYG2 AR Ataxia Athetosis Spasticity DNA

Ribose-5-phosphate isomerase deficiency

IEM0328 RPIA AR Ataxia

Cerebellar ataxia, non progressive

Spasticity Polyols (U, P, CSF); Sugar phosphates (U)

β-xylosidase deficiency

IEM1207 Unknown Athetosis

Choreoathetosis

?

Glucose transporter 1 deficiency

IEM0314 SLC2A1 AD, AR Ataxia Dystonia Movement disorder, complex, paroxysmal

Movement disorder

Glucose (P, CSF)

Sialin deficiency (severe)

IEM0874 SLC17A5 AR Ataxia Spasticity Oligosaccharides (U)

Sialin deficiency (milder)

IEM0874 SLC17A5 AR Ataxia Spasticity Oligosaccharides (U)

Carnitine palmitoyl-transferase 1C deficiency

IEM1165 CPT1C AD Spastic paraparesia/ paraplegia/ 

tetraplegia

DNA

Carnitine acetyltransferase deficiency

IEM1167 CRAT Unknown Ataxia DNA

Pyruvate dehydrogenase E1 alpha deficiency

IEM0389 PDHA1 XL Pyramidal signs Lactate (P), Pyruvate (P), Amino acids (P)

Pyruvate dehydrogenase E1 beta deficiency

IEM0390 PDHB AR Pyramidal signs Lactate (P)

Dihydrolipoyl transacetylase deficiency

IEM0391 DLAT AR Dystonia Lactate (P), Pyruvate (P)

Dihydrolipoyl dehydrogenase deficiency

IEM0111 DLD AR Spasticity Amino acids (P), Organic acids (U), Acylcarnitines (DBS, P), Acylglycines (U), ASAT/ALAT (P), 

CK (P), Lactate (P), Ammonia (P), Glucose (S), Urinalysis

Pyruvate dehydrogenase kinase isoenzyme 3 superactivity

IEM0395 PDK3 XL Tremor DNA

Mitochondrial aconitase deficiency

IEM0396 ACO2 AR Ataxia Athetosis Organic acids (U)

ATP-specific succinyl-CoA ligase β subunit deficiency

IEM0399 SUCLA2 AR Dystonia Choreoathetosis

Athetosis

Pyramidal signs Organic acids (U), Acylcarnitines (U, Lactate (P))

GTP-specific succinyl-CoA ligase α subunit deficiency

IEM0400 SUCLG1 AR Ataxia Dystonia Choreoathetosis

Athetosis

Pyramidal signs Organic acids (U), Acylcarnitines (DBS, P), ASAT/ALAT (P), Lactate (P)

Fumarate hydratase deficiency

IEM0401 FH AR Dystonia Athetosis Pyramidal signs Cerebral palsy Lactate (P), Organic acids (U), Catecholamines (P, U)

Fumarate hydratase deficiency, tumoral phenotype

IEM0402 FH AD Dystonia Athetosis Pyramidal signs Cerebral palsy Lactate (P), Organic acids (U), Catecholamines (P, U)

Mitochondrial malate dehydrogenase deficiency

IEM0403 MDH2 AR Dystonia Myoclonus Spasticity Lactate (P), Organic acids (U), Catecholamines (P, U)

Plasma membrane citrate transporter deficiency

IEM1053 SLC13A5 AR Ataxia Dystonia

Oculogyric crisis

Choreoathetosis

Athetosis

Spasticity DNA

Cytosolic NADP+-dependent isocitrate dehydrogenase 1 superactivity

IEM1090 IDH1 AR Waddling gait Organic acids (U)

Intermediary Metabolism: Nutrients (n=61)

Intermediary Metabolism: Energy (n=140)

Disorders of ornithine, proline and hydroxyproline metabolism

Disorders of lysine, hydroxylysine, and tryptophan metabolism

Disorders of glutamate/glutamine and aspartate/asparagine metabolism

Disorders of glutathione metabolism

Other disorders of peptide metabolism

Disorders of polyamine metabolism

 Disorders of glycolysis

Disorders of glycogen metabolism

Disorders of pentose metabolism

Disorders of carbohydrate transmembrane transport and absorption

Disorders of carnitine metabolism

Disorders of pyruvate metabolism

Disorders of the Krebs cycle

Urea cycle disorders and inherited hyperammonemias

Disorders of glutamate/glutamine and aspartate/asparagine metabolism

Disorders of amino acid transport

Organic acidurias

Disorders of branched-chain amino acid metabolism

Disorders of phenylalanine and tyrosine metabolism

Disorders of the metabolism of sulfur-containing amino acids and hydrogen sulfide

Disorders of glycine and serine metabolism



Alpha-ketoglutarate dehydrogenase deficiency

IEM1137 OGDH AR Dystonia Athetosis

Choreoathetosis

Pyramidal signs Organic acids (U), Glucose (P), Lactate (P), Fatty acids and ketones (P, U)

OGDHL deficiency

IEM1907 OGDHL AR Ataxia

Gait ataxia

Hypomimia Spasticity DNA

Guanidinoacetate methyltransferase deficiency

IEM0044 GAMT AR Movement disorder Creatinine (P, U), Guanidino compounds (P, U)

Mitochondrial cytochrome b deficiency

IEM0487 MT-CYB MIT Ataxia Lactate (P), Organic acids (U), Acylcarnitines (P,DBS)

Mitochondrial ATP synthase F0 subunit 6 deficiency

IEM0484 MT-ATP6 MIT Ataxia Dystonia Spasticity Lactate (P)

Mitochondrial ATP synthase F0 subunit 8 deficiency

IEM0485 MT-ATP8 MIT Ataxia Lactate (P)

NADH dehydrogenase core subunit 1 deficiency

IEM0430 MT-ND1 MIT Dystonia Spasticity Lactate (P)

NADH dehydrogenase core subunit 3 deficiency

IEM0432 MT-ND3 MIT Dystonia Lactate (P)

NADH dehydrogenase core subunit 4 deficiency

IEM0433 MT-ND4 MIT Dystonia Lactate (P)

NADH dehydrogenase core subunit 6 deficiency

IEM0436 MT-ND6 MIT Dystonia Lactate (P)

Mitochondrial tRNA(Arg) deficiency

IEM0531 MT-TR MIT Clumsiness Lactate (P)

Mitochondrial tRNA(Asn) deficiency

IEM0532 MT-TN MIT Ataxia Lactate (P)

Mitochondrial tRNA(Cys) deficiency

IEM0534 MT-TC MIT Dystonia Tremor Lactate (P)

Mitochondrial tRNA(His) deficiency

IEM0538 MT-TH MIT Ataxia Lactate (P)

Mitochondrial tRNA(Lys) deficiency

IEM0542 MT-TK MIT Ataxia Lactate (P)

Mitochondrial tRNA(Phe) deficiency

IEM0544 MT-TF MIT Ataxia

Cerebellar ataxia, non progressive

Lactate (P)

Mitochondrial tRNA(Ser) 2 deficiency

IEM0547 MT-TS2 MIT Ataxia

Cerebellar ataxia, non progressive

Lactate (P)

Mitochondrial tRNA(Trp) deficiency

IEM0549 MT-TW MIT Ataxia

Cerebellar ataxia, non progressive

Chorea Lactate (P)

Mitochondrial tRNA(Val) deficiency

IEM0551 MT-TV MIT Ataxia Lactate (P)

Mitochondrial Myopathy with Diabetes Mellitus

IEM1498 MT-TE MIT Ataxia Lactate (P)

Kearns Sayre Syndrome

IEM1502 multi Ataxia Protein (CSF)

NADH dehydrogenase flavoprotein 1 deficiency

IEM0413 NDUFV1 AR Ataxia Lactate (P)

Complex I assembly factor 2 deficiency

IEM0438 NDUFAF2 AR Ataxia Lactate (P)

NADH dehydrogenase flavoprotein 2 deficiency

IEM0414 NDUFV2 AR Parkinsonism Lactate (P)

NADH dehydrogenase iron-sulfur protein 2 deficiency

IEM0416 NDUFS2 AR Parkinsonism Lactate (P)

Complex I assembly factor 5 deficiency

IEM0441 NDUFAF5 AR Dystonia Choreoathetosis

Athetosis

Spasticity

Pyramidal signs

Extrapyramidal signs Lactate (P,CSF)

Complex I assembly factor 6 deficiency

IEM0442 NDUFAF6 AR Ataxia Dystonia Lactate (P)

NADH dehydrogenase iron-sulfur protein 7 deficiency

IEM0418 NDUFS7 AR Ataxia Lactate (P)

NADH dehydrogenase iron-sulfur protein 8 deficiency

IEM0419 NDUFS8 AR Ataxia Lactate (P)

NUBPL deficiency

IEM0444 NUBPL AR Ataxia Dystonia Pyramidal signs Lactate (P)

TIMMDC1 deficiency

IEM1076 TIMMDC1 AR Dysmetria Dyskinesia Lactate (P)

NADH dehydrogenase alpha subcomplex subunit 9 deficiency

IEM0424 NDUFA9 AR Dystonia Lactate (P)

NADH dehydrogenase alpha subcomplex subunit 12 deficiency

IEM0426 NDUFA12 AR Dystonia Lactate (P)

NADH dehydrogenase alpha subcomplex subunit 8 deficiency

IEM1528 NDUFA8 AR Opisthotonus Spasticity Lactate (P)

NADH dehydrogenase subunit C2 deficiency

IEM1529 NDUFC2 AR Spasticity Lactate (P)

Succinate dehydrogenase complex assembly factor 1 deficiency

IEM0454 SDHAF1 AR Ataxia Dystonia Spastic paresis Lactate (P), Organic acids (U)

Succinate dehydrogenase subunit B deficiency

IEM0450 SDHB AR Ataxia Spasticity Lactate (P), Organic acids (U)

Succinate dehydrogenase subunit D deficiency

IEM0452 SDHD AR Ataxia Dystonia Myoclonus Spasticity Lactate (P), Organic acids (U)

TTC19 deficiency

IEM0459 TTC19 AR Ataxia

Gait ataxia

DNA

UQCRQ deficiency

IEM1143 UQCRQ AR Pyramidal signs Extrapyramidal signs Lactate (P)

UQCRC1 deficiency

IEM1654 UQCRC1 AD Tremor, asymetric

Tremor

Bradykinesia

Parkinsonism

DNA

Cytochrome c oxidase assembly factor 20 deficiency

IEM0472 COX20 AR Ataxia Dystonia Lactate (P)

SCO2 deficiency

IEM0474 SCO2 AR Dystonia Lactate (P)

SURF1 deficiency

IEM0475 SURF1 AR Ataxia Tremor Lactate (P)

LRPPRC deficiency

IEM0476 LRPPRC AR Ataxia Tremor Lactate (P)

TACO1 deficiency

IEM0477 TACO1 AR Dystonia Spasticity Lactate (P)

PET100 deficiency

IEM0478 PET100 AR Spasticity Lactate (P)

FASTKD2 deficiency

IEM0479 FASTKD2 AR Dystonia Involuntary movements Lactate (P)

APOPT1 deficiency

IEM0480 APOPT1 AR Ataxia

Dysmetria

Spasticity DNA

Cytochrome C oxidase assembly factor 7 deficiency

IEM1088 COA7 AR Ataxia DNA

CEP89 deficiency

IEM1150 CEP89 AR Ataxia Lactate (P), Amino acids (P)

Cytochrome c oxidase subunit NDUFA4 (COXFA4) deficiency

IEM1149 NDUFA4 AR Dystonia Lactate (P)

PET117 deficiency

IEM1219 PET117 AR Bradykinesia

Hypokinesia

Pyramidal signs Glycine (P), Creatine (P), Guanidinoacetate (P)

DAPIT deficiency

IEM1034 ATP5MD AR Ataxia Spasticity Lactate (P)

Coenzyme Q4 deficiency

IEM0621 COQ4 AR Ataxia

Cerebellar ataxia, non progressive

Spasticity Lactate (P), CoQ10 (M, P, WBC)

Coenzyme Q6 monooxygenase deficiency

IEM0622 COQ6 AR Ataxia DNA

Coenzyme Q8A (ADCK3) deficiency

IEM0624 COQ8A AR Ataxia Dystonia Pyramidal signs Lactate (P), CoQ10 (M, P, WBC)

Coenzyme Q5 methyltransferase deficiency

IEM1164 COQ5 AR Ataxia

Cerebellar ataxia, non progressive

DNA

Ataxia oculomotor apraxia 1 (AOA1)

IEM1509 APTX AR Ataxia Albumin (S)

Lipoyltransferase 2 deficiency

IEM0192 LIPT2 AR Dystonia Amino acids (CSF, P), Lactate (P)

Lipoic acid synthase deficiency

IEM0193 LIAS AR Involuntary movements Amino acids (CSF, P), Lactate (P), Protein bound lipoic acid (FB)

Lipoyltransferase 1 deficiency

IEM0194 LIPT1 AR Dystonia Spastic Tetraparesis Lactate (P), Organic acids (U)

NFU1 deficiency

IEM0195 NFU1 AR Dystonia Spasticity

Spastic paraparesia/ paraplegia/ 

tetraplegia

Amino acids (P), Organic acids (U), Lactate (P, U, CSF), Protein bound lipoic acid (FB)

BOLA3 deficiency

IEM0196 BOLA3 AR Dystonia Spasticity Amino acids (CSF, P), Lactate (P)

Glutaredoxin 5 deficiency

IEM0197 GLRX5 AR Spasticity Ferritin (S), Transferrin (S), Lactate (P), Amino acids (P)

IBA57 deficiency

IEM0198 IBA57 AR Spastic paraparesia/ paraplegia/ 

tetraplegia

Spastic tetraplegia

Lactate (P), Amino acids (P)

ISCA1 deficiency

IEM0199 ISCA1 AR Spasticity Lactate (P), Amino acids (P)

ISCA2 deficiency

IEM0200 ISCA2 AR Spasticity

Spasticity, limbs

5-Methyl-THF (CSF), Lactate (P), Amino acids (P)

ABCB7 deficiency

IEM0202 ABCB7 XL Ataxia

Cerebellar ataxia, non progressive

Protoporphyrin (Ec)

Ferredoxin reductase deficiency

IEM0203 FDXR AR Ataxia Spasticity Complexes I - IV activity (muscle), DNA

Frataxin deficiency

IEM0204 FXN AR Ataxia DNA

SAMHD1 deficiency

IEM0031 SAMHD1 AR Dystonia Spasticity ASAT/ALAT (P), Blood count (B), Interferon-alpha (B), Pterins (CSF), C26:0 fatty acids (P)

Mitochondrial UMP-CMP kinase 2 deficiency

IEM1152 CMPK2 AR Gait disturbance DNA

Mitochondrial DNA polymerase gamma catalytic subunit deficiency

IEM0491 POLG AD, AR Ataxia Lactate (P), Organic acids (U), ASAT/ALAT (P)

Mitochondrial DNA polymerase gamma catalytic subunit deficiency

IEM0491 POLG AD Ataxia Parkinsonism Lactate (P), Organic acids (U), ASAT/ALAT (P)

TWINKLE mitochondrial DNA helicase deficiency

IEM0495 TWNK AR Ataxia Athetosis DNA

Mitochondrial ribonuclease H1 deficiency

IEM0500 RNASEH1 AR Ataxia Cytochrome C oxidase (Mu)

Topoisomerase 3α deficiency

IEM1073 TOP3A AR Ataxia DNA

Mitochondrial RNA import protein deficiency

IEM0503 PNPT1 AR Movement, abnormal Lactate (P)

Mitochondrial poly(A) polymerase deficiency

IEM0506 MTPAP AR Ataxia

Cerebellar ataxia, non progressive

Spastic paraparesis DNA

Mitochondrial methionyl-tRNA formyltransferase deficiency

IEM0508 MTFMT AR Ataxia Lactate (P)

tRNA 5-carboxymethylaminomethyl transferase deficiency

IEM0510 MTO1 AR Ataxia Lactate (P)

17-beta-hydroxysteroid dehydrogenase type 10 deficiency

IEM0121 HSD17B10 AR Dystonia Choreoathetosis

Athetosis

Spasticity Movement disorder Amino acids (P), Organic acids (U), Acylcarnitines (DBS, P), Lactate (P), Glucose (S)

Mitochondrial poly(A) exoribonuclease deficiency

IEM1154 PDE12 AR Spasticity

Spasticity, limbs

Lactate (P), Pyruvate (P), Amino acids (P), Organic acids (U)

tRNA-His guanylyltransferase 1 like deficiency

IEM1536 THG1L AR Ataxia Pyramidal signs DNA

Mitochondrial encephalomyopathy with complex I and IV deficiency (SLIRP)

IEM1905 SLIRP AR Tremor Lactate (P, CSF)

Disorders of coenzyme Q10 biosynthesis

Disorders of lipoic acid and iron-sulfur metabolism

Disorders of mitochondrial nucleotide pool maintenance

Disorders of mtDNA replication and maintenance

Disorders of complex I subunits and assembly factors

Disorders of complex II subunits and assembly factors

Disorders of complex III subunits and assembly factors

Disorders of complex IV subunits and assembly factors

Disorders of complex V subunits and assembly factors

Disorders of creatine metabolism

Disorders of mtDNA-encoded oxidative phosphorylation proteins

Disorders of mtDNA-encoded tRNA and rRNA

Disorders associated with single large-scale mtDNA deletions

Disorders of mitochondrial transcript processing and modification



Mitochondrial alanyl-tRNA synthetase deficiency

IEM0552 AARS2 AR Ataxia Lactate (P)

Mitochondrial aspartyl-tRNA synthetase deficiency

IEM0555 DARS2 AR Ataxia Spasticity Lactate (P)

Mitochondrial methionyl-tRNA synthetase deficiency

IEM0561 MARS2 AR Ataxia Dystonia Spasticity Lactate (P)

Mitochondrial phenylalanyl-tRNA synthetase deficiency

IEM0562 FARS2 AR Tremor Spasticity Lactate (P)

Mitochondrial valyl-tRNA synthetase deficiency

IEM0565 VARS2 AR Pyramidal signs Extrapyramidal signs Lactate (P)

Mitochondrial tryptophanyl-tRNA synthetase deficiency

IEM0566 WARS2 AR Ataxia Dystonia Lactate (P)

Mitochondrial prolyl-tRNA synthetase deficiency

IEM1078 PARS2 AR Spasticity Lactate (P)

Mitochondrial elongation factor Ts deficiency

IEM0527 TSFM AR Ataxia Dystonia Lactate (P)

C12orf65 release factor deficiency

IEM0529 C12ORF65 AR Spastic paraparesia/ paraplegia/ 

tetraplegia

Lactate (P)

GUF1 deficiency

IEM1080 GUF1 AR Dystonia Choreoathetosis

Athetosis

Spastic tetraplegia

Spasticity

Lactate (P)

Mitochondrial ribosomal large subunit 12 deficiency

IEM1155 MRPL12 AR Ataxia

Cerebellar ataxia, non progressive

Tremor Lactate (P)

Mitochondrial rRNA methyltransferase 2 deficiency

IEM1220 MRM2 Unknown Ballismus

Chorea

Dyskinesia Citrulline (P)

Mitochondrial ribosomal large subunit 24 deficiency

IEM1538 MRPL24 Athetosis

Choreoathetosis

Lactate (P)

Mitochondrial ribosomal small subunit 25 deficiency

IEM1539 MRPS25 AR Cerebral palsy

Dyskinesia

Lactate (P, CSF)

Mitochondrial ribosomal small subunit 39 deficiency

IEM1540 PTCD3 AR Ataxia Myoclonus Lactate (P)

Mitochondrial glutamate transporter deficiency

IEM0166 SLC25A22 AR Spasticity Glutamate oxidation (FB)

Mitochondrial aspartate-glutamate carrier isoform 1 deficiency

IEM0408 SLC25A12 AR Spasticity Lactate (P)

Mitochondrial calcium uniporter 1 deficiency

IEM0615 MICU1 AR Chorea CK (P)

Mitochondrial dicarboxylate transporter deficiency

IEM1139 SLC25A10 AR Quadriparesis DNA

Mitochondrial aspartate aminotransferase deficiency

IEM1138 GOT2 AR Spasticity Serine (CSF)

TIMM14 deficiency

IEM0585 DNAJC19 AR Ataxia Organic acids (U), CK (P), Lactate (P), 3-Methylglutaconic acid (U), Blood count

Mohr-Tranebjaerg syndrome

IEM0586 TIMM8A XL Dystonia DNA

TOMM70 deficiency

IEM1542 TOMM70 AR Dysmetria

Ataxia

Dystonia Athetosis

Choreoathetosis

Hyperkinesia DNA

Mitochondrial processing peptidase alpha deficiency

IEM0591 PMPCA AR Ataxia Tremor DNA

Mitochondrial processing peptidase β deficiency

IEM0592 PMPCB AR Ataxia Dystonia Spasticity Lactate (P)

Mitochondrial intermediate peptidase deficiency

IEM0593 MIPEP AR Dystonia Lactate (P), Organic acids (U)

CLPB deficiency

IEM0594 CLPB AR Ataxia Dystonia Stiffness Spasticity DNA

CLPP deficiency

IEM0595 CLPP AR Ataxia Spasticity DNA

HSPA9 deficiency

IEM0597 HSPA9 AR Gait disturbance Bone marrow stain; DNA

HSP60 deficiency (dominant)

IEM0598 HSPD1 AD Spastic paraparesia/ paraplegia/ 

tetraplegia

Lactate (P), Organic acids (U)

HSP60 deficiency (recessive)

IEM0598 HSPD1 AR Spasticity Lactate (P), Organic acids (U)

Sacsin deficiency

IEM0599 SACS AR Ataxia Spasticity

Spasticity, limbs

DNA

m-AAA protease AFG3L2 subunit deficiency

IEM0600 AFG3L2 AD, AR Ataxia Spasticity DNA

Paraplegin deficiency

IEM0601 SPG7 AD, AR Ataxia Spasticity

Spasticity, limbs

DNA

FBXL4 deficiency

IEM0502 FBXL4 AR Ataxia Choreoathetosis

Athetosis

Lactate (P)

Parkin deficiency

IEM0603 PRKN AR Dystonia Tremor Retropulsion

Parkinsonism, hypokinetic features

Parkinsonism

Bradykinesia

DNA

PINK1 deficiency

IEM0604 PINK1 AR Dystonia Tremor Bradykinesia

Parkinsonism

Gait disturbance DNA

Pitrilysin metallopeptidase 1 deficiency

IEM0607 PITRM1 AR Ataxia Lactate (P); Pyruvate (P); CK (P), LDH (P)

Leber Hereditary Optic Neuropathy, LHON

IEM1503 PRICKLE3 XL Ataxia DNA

Peptidyl-tRNA hydrolase 2 deficiency

IEM0571 PTRH2 AR Ataxia DNA

LETM1 deficiency

IEM1935 LETM1 AR Ataxia

Gait ataxia

Movement disorder, hyperkinetic-

dystonic

Spasticity Movement disorder DNA, Organic acids (U)

L-2-hydroxyglutarate dehydrogenase deficiency

IEM0405 L2HGDH AR Ataxia Dystonia Choreoathetosis

Athetosis

Tremor Spasticity Organic acids (U, CSF), 2-hydroxyglutaric acid chiral analysis (U)

Acety-CoA-synthase 3 deficiency

IEM0128 ACSF3 AR Dystonia Organic acids (U), Acylcarnitines (DBS, P)

Fatty aldehyde dehydrogenase deficiency

IEM0651 ALDH3A2 AR Spastic paraparesia/ paraplegia/ 

tetraplegia

DNA

Mitochondrial enoyl-CoA reductase deficiency

IEM0646 MECR AR Dystonia Lactate (MRS), DNA

Very long-chain fatty acid elongase 1 deficiency

IEM0647 ELOVL1 AD Ataxia Spastic paraparesia/ paraplegia/ 

tetraplegia

DNA

Very long-chain fatty acid elongase 4 deficiency, neurologic recessive phenotype

IEM0648 ELOVL4 AR Ataxia

Cerebellar ataxia, non progressive

Pyramidal signs DNA

Very long-chain fatty acid elongase 4 deficiency, neurologic dominant phenotype

IEM0648 ELOVL4 AD Ataxia

Cerebellar ataxia, non progressive

Pyramidal signs DNA

Very long-chain fatty acid elongase 5 deficiency

IEM0650 ELOVL5 AD Ataxia Pyramidal signs VLCFA (P)

Trans-2-enoyl-CoA reductase deficiency

IEM1173 TECR AR Tremor DNA

3-Hydroxyacyl-CoA dehydratase 1 deficiency

IEM1172 HACD1 AR Waddling gait DNA

X-linked adrenoleukodystrophy and adrenomyeloneuropathy

IEM0883 ABCD1 XL Spastic paresis VLCFA (P)

Peroxisomal straight-chain acyl-CoA oxidase deficiency

IEM0884 ACOX1 AR Ataxia Spastic paresis VLCFA (P), Plasmalogens (P)

D-bifunctional protein deficiency

IEM0885 HSD17B4 AR Ataxia Spastic paresis VLCFA (P), Plasmalogens (P), Organic acids (U)

Sterol carrier protein-2 deficiency

IEM0887 SCP2 AR Dystonia Tremor Pristanic acid (S)

Phytanoyl-CoA hydroxylase deficiency

IEM0888 PHYH AR Ataxia Pipecolic acid (P, U), Phytanic acid (S, U), Protein (CSF)

DAGLA deficiency

IEM1987 DAGLA AD Ataxia DNA

Seipin deficiency

IEM1054 BSCL2 AR Ataxia Dystonia Myoclonus Tremor Spastic paraparesia/ paraplegia/ 

tetraplegia

 ASAT/ALAT (P), Triglyceride (S), Insulin (S)

Perilipin 5 deficiency

IEM1264 PLIN5 AR Ataxia

Cerebellar ataxia, non progressive

DNA

Lysophosphatidylcholine-esterified long-chain fatty acid transporter deficiency

IEM0639 MFSD2A AR Quadriparesis Lysophosphatidylcholines (P)

Myotubularin-related protein 2 activator deficiency

IEM0697 SBF1 AR Gait disturbance DNA

CYP2U1 deficiency

IEM0673 CYP2U1 AR Dystonia Spastic paraparesia/ paraplegia/ 

tetraplegia

5-Methyl-THF (CSF)

Phosphatidylserine lipase deficiency ABHD16A

IEM1909 ABHD16A AR Spasticity

Spasticity, limbs

DNA

Phosphocholine cytidylyltransferase 2 deficiency

IEM1103 PCYT2 AR Ataxia Progressive spastic paraplegia DNA

Phosphatidylserine flippase deficiency

IEM0668 ATP8A2 AR Ataxia

Gait ataxia

Extrapyramidal movement disorder

Movement disorder

DNA

DDHD1 deficiency

IEM0670 DDHD1 AR Ataxia

Cerebellar ataxia, non progressive

Spastic paraparesis Iron (BR)

DDHD2 deficiency

IEM0671 DDHD2 AR Spastic paraparesis

Pyramidal signs

DNA

Phospholipase A2 group 6 deficiency

IEM0669 PLA2G6 AR Ataxia Dystonia Parkinsonism, hypokinetic features

Parkinsonism

Spasticity Extrapyramidal movement disorder

Movement disorder

DNA

PNPLA6 deficiency

IEM0672 PNPLA6 AR Ataxia

Cerebellar ataxia, non progressive

Spastic paraparesia/ paraplegia/ 

tetraplegia

DNA

ABHD12 deficiency

IEM0674 ABHD12 AR Ataxia VLCFA (P)

Lysophosphatidylinositol acyltransferase 1 deficiency

IEM1058 MBOAT7 AR Ataxia DNA

Ethanolaminephosphotransferase 1 deficiency

IEM1174 SELENOI AR Progressive spastic paraplegia DNA

Fatty acid amide hydrolase 2 deficiency

IEM1206 FAAH2 XL Ataxia DNA

Choline kinase, alpha deficiency

IEM1936 CHKA AR Athetosis

Choreoathetosis

Dyskinesia DNA

Phosphatidylinositol 3,5-bisphosphate-5-phosphatase deficiency, neuroskeletal phenotype 

(CMT4J)

IEM0691 FIG4 AR Gait disturbance DNA

Synaptojanin 1 deficiency

IEM0693 SYNJ1 AR Spastic quadriplegia Lactate (P)

Synaptojanin 1 deficiency

IEM0693 SYNJ1 AR Dystonia Tremor Bradykinesia

Parkinsonism

Shuffling gait

Dyskinesia

 L-DOPA-induced dyskinesias

Lactate (P)

VAC14 deficiency type 2 (Lenk-Ploski)

IEM1250 VAC14 AR Dystonia

Facial dystonia

Involuntary movements DNA

Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase deficiency

IEM0704 PTEN AD Tremor DNA

Phosphatidylinositol 4,5-bisphosphate phospholipase C β1 deficiency

IEM0707 PLCB1 AR Spasticity DNA

Phosphatidylinositol 4-kinase type 2-alpha deficiency

IEM1253 PI4K2A AR Athetosis

Choreoathetosis

ASAT/ALAT (P); GGT (P); Amino acids (P); Lactate (P,U)

Phosphatidylinositol 4,5-bisphosphate 3-kinase regulatory subunit deficiency

IEM1182 PIK3R5 AD Ataxia

Dysmetria

Alpha-fetoprotein (S)

Inositol 1,4,5-triphosphate receptor type 1 deficiency

IEM0712 ITPR1 AD Ataxia

Cerebellar ataxia, non progressive

Gait ataxia

Tremor DNA

Intermediary Metabolism: Other (n=2)

Lipid Metabolism and Transpot (n=59)

Disorders of mitochondrial protein import

Disorders of mitochondrial protein quality control

Miscellaneous disorders associated with mitochondrial dysfunction

Disorders of mitochondrial metabolite repair

Disorders of mitochondrial aminoacyl-tRNA synthetases

Disorders of ether lipid metabolism

Disorders of fatty acyl synthesis, elongation, and recycling

Disorders of peroxisomal fatty acid oxidation

Disorders of glycerolipid metabolism

Disorders of glycerophospholipid metabolism

Disorders of phosphatidylcholine, phosphatidylserine and phosphatidylethanolamine metabolism

Disorders of phosphatidylinositol metabolism

Disorders of the mitoribosome

Disorders of mitochondrial shuttles and carriers



Peroxisomal targeting signal 2 receptor deficiency

IEM0878 PEX7 AR Spastic paresis VLCFA (P), Plasmalogens (P)

Glycerone 3-phosphate acyltransferase deficiency

IEM0879 GNPAT AR Spastic paresis VLCFA (P), Plasmalogens (P)

Alkylglycerone 3-phosphate synthase deficiency

IEM0880 AGPS AR Spastic paresis VLCFA (P), Plasmalogens (P)

Fatty Acyl-CoA reductase 1deficiency

IEM0881 FAR1 AR Spasticity Plasmalogens (RBC)

Fatty Acyl-CoA reductase superactivity

IEM1515 FAR1 AD Spastic paraparesis Plasmalogens (RBC)

Nonlysosomal glucosylceramidase deficiency

IEM0680 GBA2 AR Ataxia Spastic paraparesia/ paraplegia/ 

tetraplegia

DNA

Fatty acid 2-hydroxylase deficiency

IEM0681 FA2H AR Ataxia Dystonia Spastic Tetraparesis Iron (brain), DNA

Sphingolipid-1-delta (4)-desaturase deficiency

IEM1102 DEGS1 AR Ataxia Dystonia Spasticity Dihydroceramide (P)

Alkaline ceramidase 3 deficiency

IEM1178 ACER3 AR Dystonia Spasticity DNA

Ceramide synthase 2 deficiency

IEM1176 CERS2 AD Myoclonus DNA

Ceramide synthase 1 deficiency

IEM1175 CERS1 AR Ataxia DNA

Mevalonate kinase deficiency (severe)

IEM0740 MVK AR Ataxia Leucotriens (P), Organic acids (U)

Oxysterol 7α-hydroxylase deficiency

IEM0781 CYP7B1 AR Ataxia Progressive spastic paraplegia Bile acids (U),  Sterols (P), Vitamin E (P)

Sterol 27-hydroxylase deficiency

IEM0782 CYP27A1 AR Ataxia Parkinsonism Spastic paresis

Pyramidal signs

Lipid panel (S); Sterols (P); Cholestane pentol glucuronide (U); 25-Hydroxy-Vitamin D (P)

α-Methylacyl-CoA racemase deficiency

IEM0783 AMACR AR Ataxia Tremor Spastic paraparesis Bile acids (U),  VLCFA (P), Vitamins D/E (P)

Congenital bile acid synthesis defect ACOX2

IEM0784 ACOX2 AR Ataxia Bile acids (P,U)

Apolipoprotein E superactivity

IEM0726 APOE AD Ataxia Lipid panel (S)

Microsomal triglyceride transfer protein deficiency

IEM0723 MTTP AR Ataxia LDL/HDL cholesterol (P), Apo B (P), Vitamins A/E (P)

Very low-density lipoprotein receptor deficiency

IEM1270 VLDLR AR Ataxia

Cerebellar ataxia, non progressive

DNA

Beta-ureidopropionase deficiency

IEM0150 UPB1 AR Dystonia Purines and pyrimidines (P, U)

IMP dehydrogenase 2 deficiency

IEM1906 IMPDH2 AD Dystonia Tremor Purines and pyrimidines (U, P), 3-Hydroxyanthranilic acid; 3HAA (P), Gamma-

Glutamylcysteine (P)

Phosphoribosyl pyrophosphate synthetase 1 superactivity

IEM0007 PRPS1 XL Ataxia Lactate (P), DNA

Phosphoribosyl pyrophosphate synthetase 1 deficiency

IEM0008 PRPS1 XL Ataxia Lactate (P), DNA

Purine nucleoside phosphorylase deficiency

IEM0015 PNP AR Spastic diplegia Uric acid (U, P), Purines (U)

Hypoxanthine guanine phosphoribosyltransferase deficiency

IEM0017 HPRT1 XL Ataxia Action dystonia Choreoathetosis

Athetosis

Spasticity

Pyramidal signs

Cerebral palsy Uric acid (U, P), Purines (U)

3’ Repair exonuclease 1 deficiency

IEM0026 TREX1 AR Dystonia Spasticity ASAT/ALAT (P), Blood count (B), Interferon-alpha (B), Pterins (CSF), C26:0 

lysophosphatidylcholine

Ribonuclease H2 subunit B deficiency

IEM0027 RNASEH2B AR Dystonia Spasticity ASAT/ALAT (P), Blood count (B), Interferon-alpha (B), Pterins (CSF), C26:0 fatty acids (P)

Ribonuclease H2 subunit C deficiency

IEM0028 RNASEH2C AR Dystonia Spasticity ASAT/ALAT (P), Blood count (B), Interferon-alpha (B), Pterins (CSF), C26:0 fatty acids (P)

Ribonuclease H2 subunit A deficiency

IEM0029 RNASEH2A AR Dystonia Spasticity ASAT/ALAT (P), Blood count (B), Interferon-alpha (B), Pterins (CSF), C26:0 fatty acids (P)

Ribonuclease T2 deficiency

IEM0030 RNASET2 AR Dystonia Athetosis Spasticity Interferon-α (CSF)

RNA-specific adenosine deaminase deficiency

IEM0032 ADAR AR Dystonia Spasticity ASAT/ALAT (P), Blood count (B), Interferon-alpha (B), Pterins (CSF)

MDA5 superactivity

IEM0033 IFIH1 AD Dystonia Spasticity

Spastic paraparesis

ASAT/ALAT (P), Blood count (B), Interferon-alpha (B), Pterins (CSF), C26:0 fatty acids (P)

RNA-specific adenosine deaminase 2 deficiency

IEM1278 ADARB1 AR Spastic quadriplegia DNA

Ectonucleoside triphosphate diphosphohydrolase 1 deficiency

IEM1279 ENTPD1 AR Spastic paraparesia/ paraplegia/ 

tetraplegia

Spasticity

DNA

PRUNE1 deficiency

IEM1481 PRUNE1 AR Spasticity

Spasticity, limbs

Quadriparesis DNA

RNU7-1 deficiency

IEM1996 RNU7-1 AR Spastic diplegia

Spasticity

Progressive spastic paraplegia

Pyramidal signs

Extrapyramidal signs

Interferon-stimulated genes or interferon signature (PBMC)

tRNA splicing endonuclease subunit 2 deficiency

IEM1280 TSEN2 AR Chorea Pyramidal signs Extrapyramidal signs

Dyskinesia

DNA

tRNA splicing endonuclease subunit 15 deficiency

IEM1281 TSEN15 AR Spasticity DNA

tRNA splicing endonuclease subunit 34 deficiency

IEM1282 TSEN34 AR Chorea Pyramidal signs Extrapyramidal signs

Dyskinesia

DNA

tRNA splicing endonuclease subunit 54 deficiency

IEM1283 TSEN54 AR Chorea Pyramidal signs Extrapyramidal signs

Dyskinesia

DNA

CLP1 deficiency

IEM1284 CLP 1 AR Spasticity DNA

Elongator complex protein 1 deficiency

IEM1291 ELP1 AR Gait disturbance DNA

Elongator complex protein 2 deficiency

IEM1292 ELP2 AR Spasticity DNA

Galloway-Mowat syndrome type 4

IEM1297 TP53RK AR Spasticity DNA

Galloway-Mowat syndrome type 5

IEM1298 TPRKB AR Ataxia Spasticity DNA

Alanyl-tRNA synthetase 1 deficiency

IEM1301 AARS1 AR Dystonia Chorea Spasticity DNA

Arginyl-tRNA synthetase 1 deficiency

IEM1302 RARS1 AR Dysmetria

Ataxia

Tremor Spasticity DNA

Asparaginyl-tRNA synthetase 1 deficiency

IEM1303 NARS1 AR Ataxia

Gait ataxia

DNA

Aspartyl-tRNA synthetase 1 deficiency

IEM1304 DARS1 AR Spasticity DNA

Glutamyl-prolyl-tRNA synthetase 1 deficiency

IEM1307 EPRS1 AR Ataxia Dystonia Spasticity DNA

Histidyl-tRNA synthetase 1 deficiency

IEM1308 HARS1 AR Ataxia

Truncal ataxia

DNA

Isoleucyl-tRNA synthetase 1 deficiency

IEM1309 IARS1 AR Spasticity DNA

Seryl-tRNA synthetase 1 deficiency

IEM1315 SARS1 AR Ataxia DNA

Valyl-tRNA synthetase 1 deficiency

IEM1319 VARS1 AR Spasticity DNA

AIMP1/p43 deficiency

IEM1320 AIMP1 AR Spasticity DNA

AIMP2/p38 deficiency

IEM1321 AIMP2 AR Spasticity DNA

Nucleoporin 62 deficiency

IEM1930 NUP62 AR Ataxia Choreoathetosis

 Athetosis

DNA

POLR3-related leukodystrophy

IEM1327 POLR1C AR Ataxia Tremor Spasticity DNA

POLR3-related leukodystrophy

IEM1328 POLR3A AR Ataxia Tremor Spasticity

Pyramidal signs

DNA

POLR3-related leukodystrophy (hypomyelinating leukodystrophy type 8)

IEM1330 POLR3B AR Dysdiadochokinesis

Ataxia

Dysmetria

Cerebellar ataxia, non progressive

DNA

Childhood-onset motor and cognitive regression syndrome with extrapyramidal movement 

disorder

IEM1333 UBTF AD Ataxia Pyramidal signs DNA

Leukoencephalopathy with brain calcifications and cysts

IEM1338 SNORD118 AR Dystonia Spasticity DNA

Cytosolic large ribosomal subunit 10 deficiency

IEM1362 RPL10 XL Ataxia DNA

POLR3K deficiency

IEM1658 POLR3K AR Ataxia

Gait ataxia

Dystonia Athetosis Spasticity

Pyramidal signs

DNA

POLR3GL deficiency

IEM1655 POLR3GL AR Spastic diplegia DNA

SHQ1 deficiency

IEM1926 SHQ1 AR Dystonia Ballismus

Chorea

Athetosis

Extrapyramidal movement disorder

Movement disorder

DNA

TAF8 deficiency

IEM1940 TAF8 AR Spasticity N-acetylaspartic acid (NAA) peak during crisis (MRS)

Porphobilinogen deaminase deficiency

IEM0789 HMBS AD, AR Ataxia Porphyrins (U); Porphobilinogen (U), Delta-ALA (U); DNA

Coproporphyrinogen oxidase deficiency

IEM0792 CPOX AD Ataxia Urobilinogen (U), Porphyrines (U), Delta-ALA (U)

NADH-cytochrome b5 reductase deficiency

IEM0798 CYB5R3 AR Dystonia Chorea DNA

DPAGT1-CDG

IEM0910 DPAGT1 AR Hypokinesia Sialotransferrins (S), Antithrombin III (P)

ALG13-CDG (XLR)

IEM0911 ALG13 XL Pyramidal signs Extrapyramidal signs Sialotrasferrins (S)

ALG13-CDG (XLD)

IEM0912 ALG13 XL Pyramidal signs Extrapyramidal signs Sialotrasferrins (S)

RFT1-CDG

IEM0917 RFT1 AR Ataxia Sialotransferrins (S), Dolichol-linked Man5GlcNAc2 (S), Prolactin (P), Factor XI (B), 

Antithrombin III (P)

ALG6-CDG

IEM0921 ALG6 AR Ataxia Sialotransferrins (S), ASAT/ALAT (P), Factor XI (B) 

ALG10-CDG

IEM1971 ALG10 AR Ataxia DNA

STT3A-CDG

IEM1978 STT3A AD Ataxia Spastic diplegia

Spasticity

Sialotransferrins (S)

GCS1-CDG

IEM0927 MOGS AR Hypokinesia Sialotransferrins (S),  N-glycans (S), ASAT/ALAT (P), Oligosaccharide (U)

MGAT2-CDG

IEM0931 MGAT2 AR Movement, abnormal Sialotransferrins (S), ASAT/ALAT (P), CK (P),  Factor IX and XII (B), Antithrombin III (P), N-

glycans (S, FB)

COLGALT1-CDG

IEM1967 COLGALT1 AR Spasticity DNA

EXTL3-CDG

IEM0952 EXTL3 AR Opisthotonus DNA

NDST1-CDG

IEM1041 NDST1 AR Ataxia DNA

CANT1-CDG

IEM0959 CANT1 AR Waddling gait DNA

Metabolism of Heterocyclic Compounds (n=51)

Complex Molecule and Organelle Metabolism (n=154)

Disorders of sphingolipid synthesis and recycling

Disorders of sterol biosynthesis

Mixed hyperlipidemias

Disorders with decreased low-density lipoprotein (LDL) and/or triglycerides

Other disorders of lipoprotein metabolism

Disorders of heme degradation and bilirubin metabolism

Disorders of N-linked protein glycosylation

 Disorders of glycosaminoglycan synthesis and O-xylosylation

Disorders of pyrimidine metabolism

Disorders of purine metabolism

Disorders of ectonucleotide and nucleic acid metabolism

Disorders of non-mitochondrial tRNA processing and aminoacyl-tRNA synthetases

Disorders of ribosomal biogenesis

Disorders of heme synthesis and porphyrias



ST3GAL5-CDG

IEM0987 ST3GAL5 AR Choreoathetosis

Athetosis

Lactosylceramide (P), GM3 ganglioside (P)

PIGC-CDG

IEM0972 PIGC AR Ataxia Flow cytometry of GPI markers (Gr)

B4GALNT1-CDG

IEM0988 B4GALNT1 AR Ataxia Dystonia Spastic paraparesis GM2/GM3 gangliosides (FB)

PIGG-CDG

IEM0981 PIGG AR Ataxia DNA

GPAA1-CDG

IEM0983 GPAA1 AR Ataxia Flow cytometry of GPI markers (Gr)

PGAP1-CDG

IEM0984 PGAP1 AR Movement disorder DNA

PGAP3-CDG

IEM0985 PGAP3 AR Ataxia ALP (P), GPI-anchored proteins (WBC, F)

PIGS-CDG

IEM1059 PIGS AR Ataxia Flow cytometry of GPI markers (PLT)

PIGP-CDG

IEM1197 PIGP AR Dyskinesia Flow cytometry of GPI markers (PLT)

PIGF-CDG

IEM1673 PIGF AR Tonic posture Flow cytometry of GPI markers (PLT)

SLC35A1-CDG

IEM1008 SLC35A1 AR Ataxia Sialotransferrins (S), N-glycans (S)

GMPPA-CDG

IEM1006 GMPPA AR Gait disturbance DNA

DHDDS-CDG

IEM0991 DHDDS AR Ataxia Dystonia DNA

NUS1-CDG

IEM1093 NUS1 AR Spasticity, acral

Spasticity

DNA

NUS1-CDG

IEM1981 NUS1 AD Spasticity

Spasticity, acral

DNA

DPM1-CDG

IEM0995 DPM1 AR Ataxia Tremor Factor XI (B), Sialotrasferrins (S)

DPM3-CDG

IEM0997 DPM3 AR Gait disturbance ASAT/ALAT (P), CK (P), Sialotransferrins (S), Dolichol-P-mannose (S), Factor XI (B)

GNPNAT1-CDG

IEM1374 GNPNAT1 AR Gait disturbance DNA

UGDH-CDG

IEM1556 UGDH AR Ataxia Dystonia Chorea Spasticity

Spasticity, limbs

DNA

UGP2-CDG

IEM1557 UGP2 AR Spasticity

Spasticity, limbs

DNA

NGLY1-CDG

IEM1032 NGLY1 AR Movement, abnormal Oligosaccharides (U), GlcNAc-Asn (U)

MAN2C1 deficiency

IEM1914 MAN2C1 AR Spastic quadriplegia DNA

SERAC1 deficiency

IEM0582 SERAC1 AR Dystonia Spasticity

Pyramidal signs

Extrapyramidal signs Lactate (P); Organic acids (U); Filipin staining

PNPLA8 deficiency

IEM0584 PNPLA8 AR Dysmetria Dystonia Spasticity Toe-walking Lactate (P), Pyruvate (P)

CHCHD2 deficiency

IEM1377 CHCHD2 AD Bradykinesia

Parkinsonism

Gait disturbance DNA

CHCHD10 deficiency

IEM1081 CHCHD10 AD Ataxia

Cerebellar ataxia, non progressive

Tremor Gait disturbance CK (P)

Dynamin-like protein 1 deficiency

IEM0572 DNM1L AD, AR Pyramidal signs VLCFA (P), Lactate (P)

OPA1 deficiency

IEM0577 OPA1 AD, AR Spasticity Lactate (P)

OPA3 deficiency

IEM0578 OPA3 AD, AR Ataxia Chorea Spasticity Movement disorder

Movement disorder, complex, paroxysmal

Extrapyramidal movement disorder

Organic acids (U)

Mitochondrial fission factor deficiency

IEM0573 MFF AR Spasticity Lactate (P), DNA

Mitofusin 2 deficiency

IEM0579 MFN2 AD, AR Periodic limb movement during sleep DNA

MSTO1 deficiency

IEM0580 MSTO1 AD, AR Ataxia

Dysdiadochokinesis

Tremor Lactate (P)

UGO-1 like protein deficiency

IEM0576 SLC25A46 AR Ataxia Myoclonus Tremor Lactate (P), Organic acids (U)

Spartin deficiency

IEM1379 SPG20 AR Dystonia Spasticity DNA

SPATA5 deficiency

IEM1380 SPATA5 AR Spasticity DNA

Peroxin 1 deficiency

IEM0889 PEX1 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 2 deficiency

IEM0890 PEX2 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 3 deficiency

IEM0891 PEX3 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 6 deficiency

IEM0893 PEX6 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 10 deficiency

IEM0894 PEX10 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 14B deficiency

IEM0895 PEX11B AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 12 deficiency

IEM0896 PEX12 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 13 deficiency

IEM0897 PEX13 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 14 deficiency

IEM0898 PEX14 AD, AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 16 deficiency

IEM0899 PEX16 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 19 deficiency

IEM0900 PEX19 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 26 deficiency

IEM0901 PEX26 AR Ataxia Spastic paresis VLCFA (P), Pipecolic acid (P)

Peroxin 5 deficiency

IEM0892 PEX5 AR Ataxia Spastic paresis VLCFA (P), Plasmalogens (P)

Hypomyelinating leukodystrophy type 12

IEM1227 VPS11 AR Spasticity Sulfatide (U), Ceramides (U)

Hermansky-Pudlak syndrome type 10

IEM1392 AP3D1 AR Dystonia DNA

Mucopolysaccharidosis-plus syndrome

IEM0869 VPS33A AR Pyramidal signs Mucopolysaccharides (U), Oligosaccharides (U)

Griscelli syndrome type 1

IEM1394 MYO5A AR Ataxia DNA

Griscelli syndrome type 2

IEM1395 RAB27A AR Spasticity DNA

GFAP deficiency

IEM1662 GFAP AD Ataxia Spasticity

Pyramidal signs

DNA

BAP31 deficiency

IEM1398 BCAP31 XL Dystonia Spastic quadriplegia

Pyramidal signs

DNA

Choreoacanthocytosis

IEM1400 VPS13A AR Dystonia Chorea DNA

VPS13C deficiency

IEM1401 VPS13C AR Tremor Parkinsonism Pyramidal signs DNA

VPS13D deficiency

IEM1402 VPS13D AR Ataxia Pyramidal signs Movement disorder DNA

COG5-CDG

IEM1015 COG5 AR Ataxia Sialotransferins (S)

COG6-CDG

IEM1016 COG6 AR Ataxia  ASAT/ALAT (P), CK (P), Lactate (P), Sialotransferins (S), Vitamins A, D, E, K (S)

COG8-CDG

IEM1018 COG8 AR Ataxia

Cerebellar ataxia, non progressive

Factor XI (B), Protein C (S), Sialotrasferrins (S)

TANGO2 deficiency

IEM0640 TANGO2 AR Ataxia Dystonia Spasticity Organic acids (U), Acylcarnitines (DBS, P), CK (P), Lactate (P), Glucose (S), Dicarboxylic acids 

(U)

TRAPPC11-CDG

IEM1022 TRAPPC11 AR Ataxia CK (P)

GOSR2-CDG

IEM1062 GOSR2 AR Ataxia DNA

COG2-CDG

IEM1199 COG2 AR Spastic paraparesis Sialotrasferrins (S), Ceruloplasmin (S), Copper (S)

COPB2 deficiency

IEM1404 COPB2 AR Spasticity DNA

TRAPPC4 deficiency

IEM1409 TRAPPC4 AR Spasticity DNA

TRAPPC12 deficiency

IEM1412 TRAPPC12 AR Dystonia Myoclonus Spasticity DNA

SCYL1 deficiency

IEM1416 SCYL1 AR Ataxia

Gait ataxia

Cerebellar ataxia, non progressive

#N/A

AP1S2 deficiency

IEM1423 AP1S2 XL Athetosis

Choreoathetosis

Spasticity #N/A

AP3B2 deficiency

IEM1425 AP3B2 AR Dyskinesia DNA

AP4B1 deficiency

IEM1233 AP4B1 AR Waddling gait Dystonia Spasticity DNA

AP4E1deficiency

IEM1235 AP4E1 AR Spastic quadriplegia DNA

AP4M1 deficiency

IEM1234 AP4M1 AR Spastic quadriplegia DNA

AP4S1 deficiency

IEM1232 AP4S1 AR Spasticity DNA

Rubicon deficiency

IEM1431 RUBCN AR Ataxia

Cerebellar ataxia, non progressive

DNA

RAB18 deficiency

IEM1437 RAB18 AR Spastic diplegia DNA

RAB3GAP1 deficiency

IEM1438 RAB3GAP1 AR Spastic diplegia ASAT/ALAT (P), DNA

YIF1B deficiency

IEM1517 YIF1B AR Dystonia DNA

VPS4A deficiency

IEM1518 VPS4A AR Dystonia DNA

VPS41 deficiency

IEM1657 VPS41 AR Dystonia DNA

VPS16 deficiency

IEM1656 VPS16 AD, AR Focal hand dystonia

Multifocal dystonia

Dystonia

DNA

RINT1-CDG

IEM1675 RINT1 AR Progressive spastic paraplegia ASAT/ALAT (P), DNA

Neurodevelopmental disorder with microcephaly, seizures, and neonatal cholestasis (VPS50)

IEM1900 VPS50 Unknown Hyperkinesia ASAT/ALAT (P), DNA

CAMLG-CDG

IEM1916 CAMLG AR Spasticity

Spasticity, limbs

Sialotransferins (S)

COG3-CDG

IEM1949 COG3 AR Tremor Sialotransferrins (S)

Disorders of lipid glycosylation

Disorders of glycosylphosphatidylinositol biosynthesis

Disorders of lipid glycosylation

Peroxisomal biogenesis disorders

Disorders of lysosome-related organelle biogenesis

Disorders of organelle interplay

Disorders of vesicular trafficking

 Disorders of glycosylphosphatidylinositol biosynthesis

Disorders of multiple glycosylation pathways

Other disorders of multiple glycosylation pathways

Other disorders of glycan metabolism

Disorders of mitochondrial membrane biogenesis and remodeling

Disorders of mitochondrial and peroxisomal dynamics



VPS51-CDG

IEM1974 VPS51 AR Ataxia

Gait ataxia

DNA, N and O-glycans

VPS53-CDG

IEM1975 VPS53 AR Opisthotonus Spastic quadriplegia

Spasticity

DNA

Beta-hexosaminidase subunit alpha deficiency

IEM0836 HEXA AR Ataxia Dystonia Spasticity Oligosaccharides (U), Lysosomal enzymes (DBS)

Beta-hexosaminidase subunit beta deficiency

IEM0837 HEXB AR Ataxia Dystonia Choreoathetosis

Athetosis

Spasticity Oligosaccharides (U), Lysosomal enzymes (DBS)

GM2 activator protein deficiency

IEM0838 GM2A AR Spasticity Oligosaccharides (U), Lysosomal enzymes (DBS)

Beta-galactosylceramidase deficiency

IEM0839 GALC AR Ataxia Spasticity DNA

Krabbe disease-like disorder due to saposin A deficiency

IEM0840 PSAP AR Ataxia Spasticity Glucosylsphingosine (S); Chitotriosidase (B)

Arylsulfatase A deficiency

IEM0841 ARSA AR Ataxia Spasticity Gait disturbance Enzyme (DBS, L, F), Protein (CSF), Sulfatides (U)

Metachromatic leukodystrophy-like disorder due to saposin B deficiency

IEM0842 PSAP AR Ataxia Spasticity Gait disturbance Glucosylsphingosine (S); Chitotriosidase (B)

Formyl-glycine generating enzyme deficiency

IEM0843 SUMF1 AR Spasticity Gait disturbance Sulfatide (U), Glycosaminoglycans (U)

Beta-galactosidase-1 deficiency, GM1 gangliosis

IEM0865 GLB1 AR Dystonia Spasticity Gait disturbance Oligosaccharides (U), Lysosomal enzymes (DBS)

Acid ceramidase deficiency, primary neurologic phenotype

IEM0846 ASAH1 AR Tremor Lysosomal enzymes (DBS)

Combinded saposin deficiency

IEM0847 PSAP AR Myoclonus Hyperkinesia Glucosylsphingosine (S); Chitotriosidase (B)

NEU1-CDG

IEM0848 NEU1 AR Ataxia Spasticity Oligosaccharides (U), Lysosomal enzymes (DBS)

Cathepsin A deficiency

IEM0849 CTSA AR Ataxia Myoclonus Spasticity Oligosaccharides (U), Lysosomal enzymes (DBS)

Alpha-mannosidase B deficiency

IEM0850 MAN2B1 AR Ataxia Spasticity Oligosaccharides (U), Lysosomal enzymes (DBS)

Beta-mannosidase deficiency

IEM0851 MANBA AR Ataxia Spasticity Enzyme activity (DBS,WBC), Oligosaccharides (U)

Alpha-N-acetylgalactosaminidase deficiency

IEM0852 NAGA AR Ataxia Spastic tetraplegia Oligosaccharides (U), Lysosomal enzymes (DBS)

Alpha-L-fucosidase deficiency

IEM0853 FUCA1 AR Spasticity Enzyme activity (DBS,WBC), Oligosaccharides (U)

Aspartylglucosaminidase deficiency

IEM0854 AGA AR Spasticity Enzyme activity (DBS,WBC),  Aspartylglucosamine  (U)

Tripeptidyl-peptidase 1 deficiency

IEM0820 TPP1 AR Ataxia Dystonia Myoclonus Spasticity Movement disorder Lysosomal tripeptidyl-peptidase-1 (DBS)

CLN3 disease

IEM0821 CLN3 AR Hypokinesia Gait disturbance

Movement disorder

Extrapyramidal movement disorder

Peripheral smear, DNA

CLN4 disease

IEM0822 DNAJC5 AD Ataxia Myoclonus Spasticity Movement disorder

Extrapyramidal movement disorder

DNA

Palmitoyl-protein thioesterase 1 deficiency

IEM0689 PPT1 AR Ataxia Dystonia Myoclonus Spasticity Movement disorder Lysosomal palmitoyl protein thioesterase-1 (DBS)

CLN5 disease

IEM0823 CLN5 AR Ataxia Dystonia Myoclonus Spasticity Movement disorder DNA

CLN6 disease (adult onset)

IEM0824 CLN6 AR Ataxia Myoclonus Spasticity Movement disorder

Extrapyramidal movement disorder

DNA

CLN6 disease

IEM0824 CLN6 AR Ataxia Dystonia Myoclonus Spasticity Movement disorder DNA

CLN7 disease

IEM0825 MFSD8 AR Ataxia Dystonia Myoclonus Spasticity Movement disorder DNA

CLN8 disease

IEM0826 CLN8 AR Ataxia Dystonia Myoclonus Spasticity Movement disorder DNA

CLN8 disease Northern epilepsy variant

IEM0826 CLN8 AR Ataxia Myoclonus Movement disorder DNA

Cathepsin D deficiency

IEM0827 CTSD AR Ataxia Myoclonus Spasticity Movement disorder Lysosomal enzymes (DBS)

Progranulin deficiency

IEM0828 GRN AD, AR Ataxia Movement disorder DNA

ATP13A2 deficiency

IEM0829 ATP13A2 AR Myoclonus Akinesia Extrapyramidal movement disorder

Gait disturbance

DNA

Cathepsin F deficiency

IEM0830 CTSF AR Ataxia Extrapyramidal movement disorder$

Movement disorder

DNA

CLN14 disease

IEM0831 KCTD7 AR Ataxia Hypokinesia Movement disorder DNA

WDR45 deficiency

IEM0812 WDR45 XL Ataxia Dystonia Pyramidal signs Extrapyramidal signs Iron (BR)

SNX14 deficiency

IEM0813 SNX14 AR Ataxia Gait disturbance DNA

Spatacsin deficiency

IEM0814 SPG11 AR Spasticity

Pyramidal signs

DNA

Spatacsin deficiency

IEM0814 SPG11 AR Ataxia Tremor Spasticity

Pyramidal signs

Walking on tiptoes

Gait disturbance

DNA

Spastizin deficiency

IEM0815 ZFYVE26 AR Ataxia Myoclonus Spasticity Gait disturbance DNA

AP5Z1 deficiency

IEM0816 AP5Z1 AR Ataxia

Dysmetria

Parkinsonism Spasticity, limbs

Spasticity

Gait disturbance DNA

TECPR2 deficiency

IEM0817 TECPR2 AR Ataxia

Dysmetria

Gait ataxia

Hypomimia DNA

SQSTM1 deficiency, dominant (DMRV)

IEM1228 SQSTM1 AD Gait disturbance DNA

SQSTM1 deficiency, recessive (NADGP)

IEM1229 SQSTM1 AR Dysdiadochokinesis

Dysmetria

Ataxia

Gait ataxia

Dystonia Tremor Pyramidal signs Gait disturbance DNA

ALS2 deficiency (IAHSP)

IEM1238 ALS2 AR Spasticity Spastic tetraparesis DNA

ALS2 deficiency (IAHSP)

IEM1239 ALS2 AR Stiffness Spastic paraparesia/ paraplegia/ 

tetraplegia

Spasticity

DNA

DCTN1 deficiency (Perry)

IEM1241 DCTN1 AD Parkinsonism DNA

ATG5 deficiency

IEM1190 ATG5 AR Ataxia

Truncal ataxia

Dysmetria DNA

CHMP2B deficiency, dominant

IEM1244 CHMP2B AD Dystonia Orofacial dyskinesia Myoclonus Pyramidal signs Dyskinesia DNA

ATG7 deficiency

IEM1677 ATG7 AR Ataxia

Gait ataxia

Tremor Spasticity DNA

Hereditary spastic paraplegia CHMP3

IEM1943 CHMP3 AR Myoclonus Spastic paraparesia/ paraplegia/ 

tetraplegia

Spasticity

DNA

WIPI2 deficiency

IEM1964 WIPI2 AR Spastic tetraplegia Dyskinesia DNA

Niemann-Pick disease type C1

IEM0870 NPC1 AR Ataxia Action dystonia

Dystonia

Clumsiness

Gait disturbance

Oxysterol (cholestane-3β,5α,6β-triol) (P)

Niemann-Pick disease type C2

IEM0871 NPC2 AR Ataxia Action dystonia

Dystonia

Gait disturbance Oxysterols (P); Filipin staining (F, Oxysterols (P); Filipin staining (F)

Mucolipin 1 deficiency

IEM0857 MCOLN1 AR Dystonia Spastic quadriplegia Gastrin (S), Phospholipids (U)

Autosomal recessive GTP cyclohydrolase 1 deficiency

IEM0083 GCH1 AR Dystonia Tremor Amino acids (P), Pterins (DBS, U, CSF), Biogenic amines (CSF)

Autosomal dominant GTP cyclohydrolase 1 deficiency

IEM0084 GCH1 AD Dystonia Tremor Parkinsonism

Hypokinesia

Bradykinesia

Spasticity Dyskinesia Amino acids (P), Pterins (DBS, U, CSF), Biogenic amines (CSF)

6-Pyruvoyl-tetrahydropterin synthase deficiency

IEM0085 PTS AR Dystonia Choreoathetosis

Athetosis

Tremor Amino acids (P), Pterins (DBS, U, CSF), Biogenic amines (CSF)

Sepiapterin reductase deficiency

IEM0086 SPR AR Oculogyric crisis Tremor Parkinsonism

Hypokinesia

Cerebral palsy Pterins (U, CSF), Biogenic amines (CSF)

Dihydropteridine reductase deficiency

IEM0087 QDPR AR Choreoathetosis

Athetosis

Amino acids (P); Pterins (DBS,U); DHPR activity (DBS); Biogenic amines (CSF), 5-methyl-THF 

(CSF)

Cyclic pyranopterin monophosphate synthase deficiency

IEM0275 MOCS1 AR Dystonic cerebral palsy Myoclonus Cerebral palsy Uric acid (P), Sulfite (U), a-aminosemialdehyde (CSF), PLP (CSF), Purines and pyrimidines (U), 

Amino acids (P)

Molybdopterin synthase deficiency

IEM0276 MOCS2 AR Dystonic cerebral palsy Myoclonus Cerebral palsy Uric acid (P), Sulfite (U), a-aminosemialdehyde (CSF), PLP (CSF), Purines and pyrimidines (U), 

Amino acids (P)

Gephyrin deficiency

IEM0277 GPHN AR Dystonic cerebral palsy Cerebral palsy Uric acid (P), Sulfite (U), a-aminosemialdehyde (CSF), PLP (CSF), Purines and pyrimidines (U), 

Amino acids (P)

Molybdopterin synthase sulfurase deficiency

IEM1561 MOCS3 AR Ataxia

Truncal ataxia

S-Sulfocysteine (U), Purines and pyrimidines (U), Uric acid (P, U)

Alpha-tocopherol transfer protein deficiency

IEM0270 TTPA AR Ataxia Dystonia Cholesterol (S); Triglyceride (S); Vitamin E (P)

Thiamine transporter 2 deficiency

IEM0230 SLC19A3 AR Dystonia Lactate (P), Organic acids (U)

Thiamine pyrophosphokinase deficiency

IEM0231 TPK1 AR Ataxia Dystonia Lactate (P), Organic acids (U)

Mitochondrial thiamine pyrophosphate transporter deficiency

IEM0232 SLC25A19 AR Dystonia Lactate (P), Organic acids (U)

Riboflavin transporter 2 deficiency

IEM0234 SLC52A3 AR Ataxia Flavins (B), Organic acids (U), Acylcarnitines (P,DBS)

Riboflavin transporter 3 deficiency

IEM0235 SLC52A2 AR Ataxia Flavins (B), Organic acids (U), Acylcarnitines (P,DBS)

Mitochondrial NAD kinase 2 deficiency

IEM0242 NADK2 AR Ataxia Dystonia Chorea Lactate (P), Amino acids (P), Acylcarnitines (P,DBS)

NAD(P)HX epimerase deficiency

IEM0243 NAXE AR Ataxia Cyclic NADHX (F)

NAD(P)HX dehydratase deficiency

IEM0244 NAXD AR Ataxia Dystonia DNA

Pantothenate kinase 2 deficiency

IEM0246 PANK2 AR Dystonia Parkinsonism Spasticity

Pyramidal signs Extrapyramidal signs

Iron (brain), DNA

Coenzyme A synthase deficiency

IEM0248 COASY AR Ataxia Dystonia Parkinsonism

Bradykinesia

Spastic paraparesis Gait disturbance Acylcarnitines (DBS); Iron (brain)

Mitochondrial coenzyme A transporter deficiency

IEM0249 SLC25A42 AR Movement disorder Lactate P)

Phosphopantothenoylcysteine decarboxylase deficiency

IEM1998 PPCDC AR Opisthotonus Acyglycines (U), Lactate (P), Organic acids (U), Acylcarnitines (P,DBS)

Biotinidase deficiency

IEM0227 BTD AR Ataxia Dystonia Spastic paresis Acyglycines (U), Lactate (P), Organic acids (U), Acylcarnitines (P,DBS)

Holocarboxylase synthetase deficiency

IEM0228 HLCS AR Ataxia Organic acids (U), Acylcarnitines (DBS, P), Lactate (P)

Sodium-dependent multivitamin transporter deficiency

IEM1124 SLC5A6 AR Ataxia Spasticity Cerebral palsy

Dyskinesia

ALP (P), IgG(S), 1,25-Dihydroxy vitamin D (S)

Proton-coupled folate transporter deficiency

IEM0221 SLC46A1 AR Ataxia Movement disorder Folate (S), 5-Methyl-THF (CSF), Blood count (B), Immunoglobulins (S)

Folate receptor alpha deficiency

IEM0222 FOLR1 AR Ataxia Chorea Tremor Movement disorder

Gait disturbance

Dyskinesia

5-Methyltetrahydrofolate (CSF), Folate (S)

5,10-methylenetetrahydrofolate reductase deficiency

IEM0223 MTHFR AR Ataxia Gait disturbance 5-Methyltetrahydrofolate (CSF), Folate (S)

Dihydrofolate reductase deficiency

IEM0225 DHFR AR Ataxia Oculogyric crisis LDH (P), Hb (B), Folates (B, CSF)

Disorders of cobalamin metabolism

5-Methyltetrahydrofolate (CSF), Folate (S)

Intrinsic factor deficiency

IEM0205 CBLIF AR Movement disorder Homocysteine (P), Amino acids (P), Organic acids (U), Holotranscobalamin (P), Vitamin B12 

(S)

Disorders of sphingolipid degradation

Disorders of glycoprotein degradation

Disorders of riboflavin metabolism

Disorders of niacin and NAD metabolism

Disorders of pantothenate and CoA metabolism

Disorders of biotin metabolism

Disorders of folate metabolism

Neuronal ceroid lipofuscinosis

Disorders of autophagy

Disorders of tetrahydrobiopterin metabolism

Disorders of molybdenum cofactor metabolism

Other disorders of vitamin metabolism

 Disorders of thiamine metabolism

Cofactor and Mineral Metabolism (n=53)



Cubilin deficiency

IEM0206 CUBN AR Movement disorder Homocysteine (P), Amino acids (P), Organic acids (U), Holotranscobalamin (P), Vitamin B12 

(S)

Amnionless deficiency

IEM0207 AMN AR Movement disorder Homocysteine (P); Organic acids (U); Vitamin B12 (S)

Methylmalonic aciduria and homocystinuria, cblF type

IEM0211 LMBRD1 AR Pyramidal signs Extrapyramidal signs Amino acids (P), Organic acids (U), Acylcarnitines (DBS, P), tHcy (P), SAM/SAH (P), Blood 

count

Methylmalonic aciduria and homocystinuria, cblJ type

IEM0212 ABCD4 AR Pyramidal signs Extrapyramidal signs Amino acids (P), Organic acids (U), Acylcarnitines (DBS, P), tHcy (P), SAM/SAH (P)

Methylmalonic aciduria and homocystinuria, cblC type

IEM0213 MMACHC AR Pyramidal signs Extrapyramidal signs Homocysteine, total (P), B12 (S), Blood count, Organic acids (U), Acylcarnitines (DBS, P), 

Amino acids (P)

Epi-cblC

IEM0214 MMACHC; 

PRDX1

AR Pyramidal signs Extrapyramidal signs SAM (P,CSF), Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Methylmalonic aciduria, cblDv2 type

IEM0215 MMADHC AR Movement disorder

Extrapyramidal movement disorder

SAM (P,CSF), Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Homocystinuria, cblDv1 type

IEM0215 MMADHC AR Ataxia SAM (P,CSF), Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Methylmalonic aciduria and homocystinuria, cblD type

IEM0215 MMADHC AR Pyramidal signs Extrapyramidal signs SAM (P,CSF), Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Methionine synthase reductase deficiency-cblE

IEM0216 MTRR AR Ataxia SAM (P,CSF), Amino acids (P), Organic acids (U)

Methylmalonic aciduria, cblA type

IEM0218 MMAA AR Dystonia Choreoathetosis Spasticity Movement disorder

Extrapyramidal movement disorder

Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Methylmalonic aciduria, cblB type

IEM0219 MMAB AR Movement disorder

Extrapyramidal movement disorder

Amino acids (P); Organic acids (U); Acylcarnitines (U, P, DBS); Anion gap

Methylmalonic aciduria and homocystinuria, cblX type

IEM0220 HCFC1 XL Athetosis

Choreoathetosis

Movement disorder Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Methylmalonic aciduria and homocystinuria due to Ronin deficiency

IEM1125 THAP11 AR Athetosis

Choreoathetosis

Movement disorder Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Methylmalonic aciduria and homocystinuria due to ZNF143 deficiency

IEM1256 ZNF143 AR Athetosis

Choreoathetosis

Movement disorder Amino acids (P), Organic acids (U), Acylcarnitines (P,DBS)

Copper-transporting ATPase subunit beta deficiency

IEM0279 ATP7B AR Ataxia Dystonia Tremor Clumsiness

Movement, abnormal

 ASAT/ALAT (P); Copper (S, U); Ceruloplasmin (S)

Copper-transporting ATPase subunit alpha deficiency (Menkes)

IEM0280 ATP7A AR Spasticity Copper (S, U), Ceruloplasmin (S)

Ferritin light chain superactivity

IEM0290 FTL AR Dystonia Orolingual/facial dyskinesia

Chorea

Tremor Parkinsonism, hypokinetic features

Parkinsonism

Dyskinesia DNA

SLC30A10 deficiency

IEM0301 SLC30A10 AR Dystonia Parkinsonism Spasticity Ferritin (S), Manganese (B), Hemoglobin (B)

SLC39A14 deficiency

IEM0302 SLC39A14 AR Dystonia Parkinsonism #N/A

KCNJ10 deficiency

IEM0313 KCNJ10 AR Ataxia

Dysdiadochokinesis

Tremor Steroids (P), Calcium (P), Magnesium (P), Potassium (P)

Birk-Landau-Perez syndrome

IEM0300 SLC30A9 AR Ataxia Dystonia Choreoathetosis

Athetosis

Potassium (P)

O-phosphoseryl-tRNA(Sec) selenium transferase deficiency

IEM0305 SEPSECS AR Ataxia DNA

Tyrosine hydroxylase deficiency

IEM0076 TH AR Dystonic crisis

Dystonia

Oculogyric crisis

Tremor Hypokinesia

Hyperkinesia

Bradykinesia

Dyskinesia

Prolactin (P); Biogenic amines (CSF)

Aromatic L-amino acid decarboxylase deficiency

IEM0077 DDC AR Dystonia

Oculogyric crisis

Chorea

Athetosis

Hypokinesia Hyperkinesia 3-O-Methylodopa (DBS,P), Organic acids (U), Biogenic amines (CSF)

Dopamine transporter deficiency

IEM0080 SLC6A3 AR Dystonic crisis

Dystonia

Chorea Tremor Hypokinesia

Bradykinesia

Hypomimia

Parkinsonism

Parkinsonism, hypokinetic features

Pyramidal signs Dyskinesia

Hyperkinesia

Organic acids (U), Biogenic amines (CSF)

Vesicular monoamine transporter 2 deficiency

IEM0081 SLC18A2 AR Ataxia

Dysdiadochokinesis

Dystonia Hypomimia

Parkinsonism

Parkinsonism, hypokinetic features

Catecholamines (U, P), Biogenic amines (CSF)

DNAJC12 deficiency

IEM0089 DNAJC12 AR Dystonia

Oculogyric crisis

Parkinsonism Amino acids (P), Biogenic amines (CSF); DNA

GABA transaminase deficiency

IEM0152 ABAT AR Spasticity GABA free (CSF), β-Alanine (CSF), Homocarnosine (CSF)

Succinic semialdehyde dehydrogenase deficiency SSADH

IEM0153 ALDH5A1 AR Ataxia Organic acids (U)

Ionotropic glutamate receptor NMDA type subunit 1 dysregulation

IEM0169 GRIN1 AD, AR Dystonia

Oculogyric crisis

Chorea Myoclonus Spasticity Hyperkinesia

Dyskinesia

DNA

Ionotropic glutamate receptor NMDA type subunit 2B dysregulation

IEM0171 GRIN2B AD Dystonia Spasticity Dyskinesia DNA

Ionotropic glutamate receptor AMPA type subunit 4 dysregulation

IEM0174 GRIA4 AD Stiffness Spastic tetraplegia DNA

Thorase deficiency

IEM0175 ATAD1 AR Stiffness GABA free (CSF)

Metabotropic glutamate receptor 1 deficiency

IEM0176 GRM1 AR Dysdiadochokinesis

Cerebellar ataxia, non progressive

Ataxia

Dysmetria

Tremor Pyramidal signs DNA

Metabotropic glutamate receptor 1 superactivity

IEM0177 GRM1 AD Dysdiadochokinesis

Cerebellar ataxia, non progressive

Ataxia

Dysmetria

Gait ataxia

Spasticity DNA

Ionotropic glutamate receptor AMPA type subunit 2 deficiency

IEM1447 GRIA2 AD Ataxia

Ataxia

Dysmetria

Dysdiadochokinesis

Cerebellar ataxia, non progressive

Dystonia DNA

Intellectual developmental disorder (GRIK2)

IEM1901 GRIK2 AR Ataxia

Gait ataxia

Dystonia Myoclonus Tremor DNA

Glycine transporter 1 deficiency

IEM0187 SLC6A9 AR Spasticity Glycine (CSF), Glycine (CSF) / Glycine (P) ratio

Glycine transporter 2 deficiency

IEM0188 SLC6A5 AD, AR Stiffness Periodic limb movement during sleep DNA

Glycine receptor subunit alpha 1 deficiency

IEM0189 GLRA1 AD, AR Myoclonus Hypokinesia DNA

Glycine receptor subunit beta deficiency

IEM0190 GLRB AR Myoclonus Stiffness DNA

RIC3 acetylcholine receptor chaperone deficiency

IEM1451 RIC3 AD Tremor Bradykinesia

Parkinsonism

DNA

KIF1A deficiency

IEM1454 KIF1A AD, AR Spastic paraparesia/ paraplegia/ 

tetraplegia

DNA

KIF5A deficiency

IEM1455 KIF5A AD Parkinsonism Spastic paraparesia/ paraplegia/ 

tetraplegia

DNA

KIF5C deficiency

IEM1456 KIF5C AD Spastic tetraplegia DNA

DYNC1H1 deficiency

IEM1457 DYNC1H1 AD Gait disturbance DNA

PRRT2 deficiency

IEM1461 PRRT2 AD Athetosis

Choreoathetosis

Movement disorder

Movement disorder, complex, paroxysmal

#N/A

SNAP25 deficiency

IEM1463 SNAP25 AD Ataxia Stiffness #N/A

Syntaxin-binding protein 1 deficiency

IEM1465 STXBP1 AD Spastic quadriplegia Dyskinesia #N/A

Synaptobrevin 1 deficiency

IEM1467 VAMP1 AD, AR Ataxia Dystonia Spasticity, limbs

Spasticity

Gait disturbance DNA

Synaptobrevin 2 deficiency

IEM1468 VAMP2 AD Dystonia Chorea DNA

Paroxysmal nonkinesigenic dyskinesia type 1

IEM1472 PNKD AD Dystonia Athetosis

Choreoathetosis

DNA

Synaptotagmin 1 deficiency

IEM1473 SYT1 AD Ataxia Dystonia Athetosis

Choreoathetosis

Dyskinesia DNA

Synaptotagmin 14 deficiency

IEM1475 SYT14 AR Ataxia

Cerebellar ataxia, non progressive

Gait disturbance DNA

Torsin 1A deficiency

IEM1476 TOR1A AR Dystonia DNA

LRRK2 deficiency

IEM1477 LRRK2 AD Parkinsonism DNA

DNAJC6 deficiency

IEM1478 DNAJC6 AR Parkinsonism DNA

Clathrin heavy chain deficiency

IEM1479 CLTC AD Ataxia Athetosis

Choreoathetosis

Parkinsonism Spastic paraparesis

Spasticity

Isolated spastic paraParesis DNA

DLG4 deficiency

IEM1952 DLG4 AD Ataxia Pyramidal signs DNA

X-linked spinal and bulbar muscular atrophy

IEM0777 AR XL Tremor Steroids (P)

Intellectual developmental disorder with language impairment and early-onset DOPA-responsive 

dystonia-parkinsonism

IEM1925 NR4A2 AD Dystonia Parkinsonism Gait disturbance NR4A2

Disorders of copper metabolism

Glutamate neurotransmitter disorders

Glycine neurotransmitter disorders

Disorders of the synaptic vesicle cycle

Disorders of steroid metabolism

Disorders of iron metabolism

Disorders of magnesium metabolism

Disorders of zinc metabolism

Other disorders of trace element metabolism

Monoamine neurotransmission

Gamma-aminobutyric acid neurotransmitter disorders

Metabolic Cell Signalling (n=39)


