Supplemental material 3  Summary of 18 cases caused by FLAD1 mutations (including our patient)
	
	Consanguineous 
	Sex
	Onset age
	Clinical features
	EMG
	CK
(U/L)
	Plasma acylcarnitine
	Urine organic acid
	Muscle pathology
	Mutation
	Riboflavin responsiveness
	Race

	Case1 [1]
	Yes
	M
	2M
	Weakness, hypoactivity, poor suck, persistent vomiting inability to feed, shallow breathing, stridor, cyanosis and ketonuria. No cardiomyopathy. Normal brain MRI. Died of aspiration pneumonia at 6M
	
	1197
	C6, C10, C12, C14, C16, C18


	Ethylmalonic acid, 3-hydroxybutyric acid, lactic acid, fumaric acid, 2-hydroxyglutaric acid, suberic acid, adipic acid, isovalerylglycine, 2-hydroxyglutarate lactone, glutaric acid 
	Lipid storage,  
negative SDH

	Homozygous c.401_404delTTCT, p.Phe134Cysfs∗8
	Partially 
  
	Turkish

	Case2 [1]
	Yes
	F
	2M
	Weakness, floppy infant, dropped head, hoarse cry, poor suck, swallowing difﬁculty, vomiting and decreased movements. Died at 5M
	
	
	
	
	
	Homozygous c.401_404delTTCT, p.Phe134Cysfs∗8
	Partially 

	Turkish

	Case3[2]
	Yes
	M
	3M
	Recurrent respiratory infections, nasal speech, open mouth breathing, weak facial muscles, velopharyngeal insufficiency, fatigue on chewing and exercise intolerance.
	
	457
	C6-C10  
	Ethylmalonic acid, 2-hydroxyglutaric acid,
glutaric acid, and dicarboxylic aciduria
	
	Homozygous c.745C > T, p.Arg249*
	Partially 

	Palestinian

	Case4[3]
	Yes
	M
	3M
	Cardiomyopathy
	
	
	C4
	Ethylmalonic and methylsuccinic acids
	Lipid storage,
faint COX
staining
	Homozygous c.1484_1486delCCT, p.Ser495del
	Yes
	Turkish

	Case5[3]
	No
	F
	44Y
	Mild  scoliosis, exercise  intolerance, gait  difficulties,  weakness  in  both  arms  and 
muscle hypotrophy prevalent in the shoulder girdle
	Mild myopathic changes
	380 

	C5, C8, C10,
C10:1, C14
	Ethylmalonic acid, tiglylglycine
	Lipid storage, several COX negative fibers
	c.836delT, p.Phe279Serfs*45;c. 1588C>T, p.Arg530Cys
	Yes 
	Italian

	Case6[3]
	Yes
	F
	4M
	Hypotonia, eyelid ptosis and muscle weakness. Normal brain MRI 
	Normal NCV 
	
	C4, C6, C8,
C10, C14,
C14:1, C14:2,
C16:1, C18,
C18:1, C18:2
	adipic, suberic, ethylmalonic, methylsuccinic
acids, ketosis
	
	Homozygous c.526_537delinsCA p.Ala176Glnfs*8
	Yes 
	  Turkish

	Case7[4]
	No
	F
	
	Asymptomatic
	
	330 
	C4,  C5DC,  C6, C8, C10,  C12
	Ethylmalonic, sebacic 
and 2‐OH glutaric acid
	
	c.442C>T p.Arg148*; c.1588C>T, p.Arg530Cys
	NT
	Estonia

	Case8[5]
	NO
	F
	20Y
	Exercise intolerance, muscle pain, vomiting, tachycardia, loss of weight. Pregnancy deteriorated shown as dropped head, swallowing, talking, walking difﬁculties
	Chronic myopathy changes 

	1000; 5000-6612 during pregnancy
	C8, C10, C10:1
	Ethylmalonate, lactate,
2-hydroxyglutarate
	Lipid storage, COX negative ﬁbers
(2%).
	c.568_569dupGCp.Val191Glnfs*10; c.1588C>T, p.Arg530Cys
	Yes
	Caucasian

	Case9[6]
	No
	F
	3M
	Progressive  weakness  in the  facial  and  bulbar  muscles，ventricular septal defect，general  hypotonia，respiratory  distress，recurrent  vomiting,  aspiration  pneumonia. Normal brain MRI
	Myopathy changes
	
	C4, C5

	Ethylmalonic, glutaric, suberic, adipic, lactic acids, ketosis, 
	Lipid storage
	Homozygous c.745C > T, p.Arg249∗
	Partially
	Korea

	Case10[7]
	No
	M
	3M
	Bulbar palsy, such as vocal cord paralysis and dyspnea with stridor, hypoxic ischemic encephalopathy due to aspiration pneumonia
	
	
	C4-C14

	Ethylmalonate, 2-hydroxyglutarate,
isovalerylglycine, lactate
	
	Homozygous c.745C > T p.Arg249∗
	No
	Japanese

	Case11[8]
	No
	M
	31Y
	Exertional myalgia, limb girdle weakness, bulbar symptoms, Beevor's sign 
	
	2691
	Short, medium and long chain 
	
	Lipid storage
	Homozygous c.1588C>T, p.Arg530Cys
	Yes
	Indian

	Case12[3]
	Yes
	F
	0M
	Cardiorespiratory collapse
	
	
	C5, C8, C14,
C5-DC
	ethylmalonic, adipic, suberic, dehydrosebacic
acids,hexanoylglycine
	Lipid storage
	Homozygous c.1484_1486delCCT, p.Ser495del
	NT
	Turkish

	Case13[3]
	Yes
	F
	8M
	Muscle weakness, hypotonia,scoliosis. Normal brain MRI
	Normal
NCV 
	
	C4-OH, C5,
C6, C8, C10,
C14:1, C16:1
	
	
	Homozygous c.526_537delinsCA,p.Ala176Glnfs*]
	discontinued
(side effects)
	Turkish

	Case14[3]
	Yes
	M
	6M
	Poor sucking and hypotonia
	
	
	C3, C5, C6,
C8:1
	adipic acid
	Lipid storage,
faint COX
staining
	Homozygous c.401_404delTTCT p.Phe134Cysfs*8
	NT
	Turkish

	Case15[3]
	
	F
	0M
	Hypotonia, poor sucking, frequent vomiting, and gastro-esophageal reflux
	
	
	
	
	Lipid storage,  
negative SDH, faint COX


	c.324delG,  p. Arg109Alafs*3;
[c.498delC,p.Ser167Profs*20;
c.508T>C, p.Phe170Leu]
	No
	Italian

	Case16[3]
	Yes
	F
	2M
	Swallowing difficulties
	
	717 
	C4, C6, C8,
C10, C10:1,
C12, C14:1,
C16, C16:1,
C18:1
	Ethylmalonic and glutaric acids
	Lipid storage, faint SDH
staining
	Homozygous c.401_404delTTCT p.Phe134Cysfs*8
	NT
	Turkish

	Casec17[9]
	
	F
	6M
	Psychomotor delay, loss of gaze fixation, erratic eye movements, hypotonia, low reaction to sound stimuli and reduced ability to object manipulation, scoliosis
	Myopathy 
	
	Medium- and long-chain acylcarnitines
	Ethylmalonate
	
	c.797_798delAGinsT p.Glu266Valfs*3; c.1555-3C>G  p.(?)
	No
	Spanish

	This  patient [10]
	No
	M
	51Y
	Progressive muscle weakness
	Myopathy changes
	383- 928
	C4, C5, C6, C8, C10, C10:1, C12, C14:1, C14:2, C18:2
	Ethylmalonic acid
	Lipid storage,
faint COX
staining, negative SDH, several atypical RRF
	c.1588C>T, p.Arg530Cys; c.1589G>C, p. Arg 530Pro
	Yes
	Chinese



EMG: electromyography
NCV: nerve conduction velocity
M：month
Y：year
NT: no treatment
Case 1 and 2 were siblings.
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