Supplementary Material
Short reports of other Polish cases with mutations in different mt-aaRS genes (for Table 2 and Supplementary Table 1)

	Case 1 (EARS2), a boy (proband) born at term via C-section, as the first child of non-consanguineous parents with body mass of  2210 g, Apgar score 10 p. The pregnancy was complicated with threatened premature delivery. In the first months of life, a lack of increase in body mass was observed. At the age of 3 months, he presented with cachexy (body mass of 3270 g), icterus (bilirubin 8 mg/dl), increasing consciousness disorders, and the first episode of seizures occurred. Lab-work revealed significant hypertransaminasemia (AspAT 574 j, AlAT 423 j), coagulation dysfunction, and hypoglycemia (min. 8 mg/dl). A continuous, significant increase in blood lactate level (120-180 mg/dl) has been observed. Since the age of 4 months, the patient developed severe, progressive encephalopathy with seizure, hypotonia and increasing psycho-motor retardation. During follow-up, gradual regression of both functional liver damage and epileptic seizures has been observed. His general condition became stabilized.
	WES revealed biallelic mutations: c.164G>A p.(Arg55His) and c.325G>C p.(Gly109Arg) in EARS2.
[bookmark: _GoBack]	Case 2 (EARS2) was the first child born to a 25-year-old healthy woman. Caesarean delivery because of the mother’s glaucoma was at term, with a birth weight of 3,100g (25th centile) and head circumference of 31cm (below 5th centile). Microcephaly, hypotonia and dysmorphic facial features were noted. At age of six weeks and next of 2,5 months  she was hospitalized in an intensive-care ward  with the suspicion of mitochondrial disorder. She had  the respiratory distress syndrome, failure to thrive, axial trunk hypotonia with legs hypertonia and lactic acidosis.  Additionally, skin paleness, apathy and tachycardia  were observed. In laboratory tests apart of lactic acidosis, anemia, increased liver enzymes, hypoproteinemia and hypoalbuminemia were present. Muscle biopsy shows hypotrophic and cytochrome c oxidase-negative fibers, ragged-red fibers, severe decreased activities of mitochondrial complexes IV and  moderate of II-III. On dysmorphological examination at  age of  2,5  months severe microcephaly with premature anterior fontanel closure  and upper legs hypertonia with clenched fists were noted. She had sloping forehead, hypertelorism, up-slanted palpebral fissures with ptosis, epicanthal folds and ocular proptosis due to shallow orbits.  Her nose was long, palate very high and there was tented philtrum. In addition, triangular – shaped open mouth was noted. The girl died at age of 3 months with the suspicion of mitochondrial pathology.
	WES showed biallelic mutations: c.164G>A / p.(Arg55His0 and c.1256C>T / p.(Pro419Leu) in EARS2.
	Case 3 (EARS2) a girl, first child of healthy unrelated parents was born at term with weight 3320 g, head circumference 32 cm, Apgar 10. CNS defect was suspected on fetal ultrasound. At birth, corpus callosum agenesis, lateral ventricles widening and symmetric cysts were found on brain USG. Her early development was severely delayed with poor visual contact. Hypotonia with hypertonic extremities, myoclonic jerks, microcephaly were observed. There were increased lactate concentration (72 mg/dl) and hypertransaminasemia. Muscle biopsy showed decreased complex I and increased citric synthase activities.
WES revealed biallelic mutations: c.296G>A / p.(Gly99Asp) and c.1256C>T / p.(Pro419Leu) in EARS2.
	Case 4 (RARS2) a girl was born at term, as the first child of non-consanguineous parents with body mass of  3780 g, head circumference 34 cm, Apgar score 10 p. Pregnancy Prolonged icterus  was present in neonatal period, and gasping was observed since child’s birth. She was sporadically choking, but neither swallowing nor feeding disorders were found. Her psychomotor development was delayed from the beginning. She did not establish eye contact. Axial hypotonia and limb hypertonia were found on neurological examination. At the age of 3 months, few days following vaccination, first epileptic seizures in the form of eyelid twitching and upper limbs hypertonia lasting for 1 sec appeared. Electroencephalography (EEG) showed general and multifocal abnormalities. Laboratory tests revealed elevated plasma and urine lactate levels and its increase in cerebrospinal fluid (CSF). Multiple, seizures occurring every day persisted in spite of anticonvulsant drugs and ketogenic diet. Electromyography (EMG) and electrocardiography (ECG) did not detect abnormalities.  No progress in psycho-motor development has been observed. At the age of 2, the child presented with both axial and limb hypotonia, did not hold her head, and was unable to change her body position. Her social contact was deeply impaired.
WES revealed biallelic mutations: c.622C>T / p.(Gln208*) and c.1026G>A / p.(Met342Ile) in RARS2.
	Case 5 (RARS2), younger brother of case 4, born in 40 hbd, with weight 4000 g, Apgar 10. W 1 day several vomiting, seizures, hypoglycemia (28 mg/dl) and severe lactic acidosis (180 mg/dl) occurred. Neurological examination showed mild axial hypotonia with increased tonus in extremities. During following days gradual improvement of laboratory parameters was observed and the boy was discharged home in good condition on 9 day of hospitalization. Molecular test confirmed presence of the same mutations in RARS2 as in his older affected sister. MRI was performed at 4 day of life.
	Case 6 (RARS2), a boy born after pregnancy complicated by hyrdamnions and delivery at 41 hbd with weight 4420 g, OCF 36 cm, Apgar score 7-8-9pct. Transient hypoglycemia 17 – 22 mg% in first  day of life were observed. From 2nd weeks, seizures, oropharyngeal  abnormal movement and myoclonic jerks were observed.  Burst-suppression pattern were noted in eeg-score. Epilepsy was refractory to medication. At the age of 7 month his psychomotor development was markedly delayed. Secondary microcephaly  was stated (OCF – 41 cm - <3 percentile). Neurological examination showed axial and upper limbs hypotonia and lower limbs mild hypertonia. Deep reflexes elevated. Bilateral strabismus. Pale, small  optic discs were noted.  EEG shows multifocal abnormal activity. CSF investigation showed  elevated lactate up to 4 mmol/l (N 0,5 - 1,6). 
	WES showed biallelic mutations: c.437G>A / p.(Arg146His) and c.1544A>G  / p.(Asp515Gly) in RARS2.
	Case 7 (RARS2) was an older sister of the case 6. She demonstrated refractory epilepsy from 1th month of age, any significant  development  and  secondary microcephaly. Molecular test revealed the same mutations in RARS2 as in her younger brother.
	Case 8 (IARS2), the female infant, the 2nd child was born at 37 hbd with body mass of 2600 g, Apgar score 8. Her older sister died at the age of 4 months due to cardiomyopathy.  Since birth, anemia, cardiomyopathy and developmental delay were observed. Increased lactate, tubular acidosis and hypertransaminasemia were found. She died at the age of 9.5 months with suspicion of a mitochondrial disorder. Progressive cardiomyopathy dominated the clinical picture in both affected sisters and MRI was not performed.
	WES revealed biallelic mutations: c.590delC / p.(Ser197Cysfs*13) and c.2804T>C / p.(Met935Thr) in IARS2.
	Case 9 (IARS2), the brother of case 8 , was born at term at 38th hbd after uncomplicated delivery through elective cesarean section with body mass of  3400 g, Apgar score 9/10p. The pregnancy was complicated with gestational diabetes mellitus (treated with diet and insulin) and genital tract infection.  After birth, anemia (Hgb 12.5 g/dl, Hct 35%) was observed in the child, and blood transfusions were required. At the 4th day of life he developed sepsis with poor general condition, hyperventilation, centralization of blood circulation, and lactic acidosis. Hypertrophic cardiomyopathy was diagnosed at the age of 9 days, and treatment with Propranolol was introduced. Intensive treatment with antibiotics, nCPAP ventilation and parenteral nutrition was administered with clinical and biochemical improvement. Metabolic diagnostics has revealed elevated levels of lactate, pyruvate, fumarate, and 2-ketoglutaric acid in the urine organic acids profile determined, ketonuria, and increased muscle enzymes (serum CK and CKMB: max 478 U/l, n=20-200U/l; max 66 U/l, n=3-25 U/l, respectively) which normalized once his condition improved. At follow up fasting serum lactate maximal level was 34mg/dl (n < 20mg/dl), and it did not increase after feeding. Plasma pyruvate was within normal range values. At follow-up at the age of 5 months, the patient was in good clinical condition but displayed deep neurological/psycho-motor retardation. He presented with general muscle hypotonia, movement disorders (did not hold his head, was unable to change his body position), no eye contact could be established. Although laryngeal hypotonia and high gastrointestinal reflux-disease was diagnosed, the child has been putting on weight/gaining body mass. His cardiological condition has been stable. Molecular testing identified the same mutation as in his affected sister.
Case 10 and Case 11 (VARS2) is described in detail in submitted paper of Bruni F, Di Meo I, Bryn W, McFarland R, Lightowlers ZM, Skorupa E, Ardissone A, Walczak A, Mandel H, Prokisch H, Bertini E, Pronicka E, Ghezzi D, Taylor RW and Diodato D. The clinical, biochemical and genetic features associated with VARS2-related mitochondrial disease. MRI performed in Case 11 was not available for verification.
Case 12 and Case 13, adult brothers (DARS2), are described in detail in published paper by Tylki-Szymańska at8.

