Supplementary Table 1. Scopus electronic search term strategy and the number of relevant articles in the references.
	
	Search terms
	Entries

	#1
	progressive external ophthalmoplegia OR cpeo OR peo
	974

	#2
	#1 AND (adult-onset OR adult)
	608

	#3
	#1 AND (polg OR polg1)
	107

	#4
	#2 AND (polg OR polg1)
	67

	#5
	#1 AND (polg2)
	13

	#6
	#1 AND (rrm2b)
	10

	#7
	#1 AND (tymp OR thymidine phosphorylase)
	20

	#8
	#7 OR (mngie)
	56

	#9
	#1 AND (peo1 OR twinkle OR c10orf2)
	81

	#10
	#1 AND (slc25a4 OR ANT1)
	46

	#11
	#1 AND (dguok OR deoxyguanosine kinase)
	8

	#12
	#1 AND (tk2 OR thymidine kinase)
	11

	#13
	#1 AND opa1
	13

	#14
	#1 AND (mgme1 OR c20orf72)
	0

	#15
	mgme1 OR c20orf72
	2

	#16
	#1 AND dna2
	1

	#17
	#1 AND mpv17
	4

	#18
	mpv17 AND ophthalmoplegia


	5


Supplementary Table 2. Medline via PubMed electronic search term strategy and the number of relevant articles in the references.

	
	Search terms
	Entries

	#1
	(progressive external ophthalmoplegia[MeSH Terms]) AND adult[MeSH Terms]
	434

	#2
	progressive external ophthalmoplegia[Text Word] OR PEO[Text Word] OR CPEO[Text Word]
	1131

	#3
	#2 AND adult*[Text Word]
	624

	#4
	progressive external ophthalmoplegia OR ophthalmoplegia OR ophthalmoparesis OR PEO OR CPEO
	8853

	#5
	#1 AND polg[Text Word] OR polg1[Text Word]
	139

	#6
	#4 AND (polg OR polg1)
	194

	#7
	#1 AND polg2[Text Word]
	5

	#8
	#4 AND polg2[Text Word]
	14

	#9
	#1 AND rrm2b[Text Word]
	2

	#10
	#4 AND rrm2b[Text Word]
	9

	#11
	#2 AND (tymp[Text Word] OR thymidine phosphorylase[Text Word])
	17

	#12
	#2 AND mngie[Text Word]
	20

	#13
	mngie[Text Word]
	115

	#14
	#1 AND peo1[Text Word] OR twinkle[Text Word] OR c10orf2[Text Word]
	140

	#15
	#4 AND (slc25a4[Text Word] OR ant1[Text Word])
	118

	#16
	#2 AND (dguok[Text Word] OR deoxyguanosine kinase[Text Word])
	7

	#17
	#2 AND (tk2[Text Word] OR thymidine kinase[Text Word])
	14

	#18
	#1 AND opa1[Text Word]
	4

	#19
	ophthalmop*[Text Word] AND opa1[Text Word]
	14

	#20
	(mgme1[Text Word] OR c20orf72[Text Word])
	1

	#21
	ophthalmop* AND dna2[Text Word]
	1

	#22
	ophthalmop*[Text Word] AND mpv17[Text Word] 
	3


Supplementary Table 3. Genetics Abstracts electronic search term strategy and the number of relevant articles in the references.
	
	Search terms
	Entries

	#1
	ophthalmoplegia 
	147

	#2
	#1 AND (polg1 OR polg)
	31

	#3
	#1 AND (slc25a4 OR ant1)
	17

	#4
	#1 AND (peo1 OR twinkle OR c10orf2)
	29

	#5
	#1 AND polg2
	6

	#6
	#1 AND rrm2b
	3

	#7
	#1 AND opa1
	4

	#8
	#1 AND dguok
	2

	#9
	#1 AND (tk2 OR thymidine kinase)
	4

	#10
	#1 AND dna2
	1

	#11
	#1 AND mpv17
	1

	#12
	#1 AND (tymp OR thymidine phosphorylase)
	4

	#13
	#12 AND mngie
	4

	#14
	mngie
	26

	#15
	#1 AND mgme1
	1

	#16
	#1 AND #16
	10


Supplementary Table 4. UniProt electronic search term strategy and the number of relevant articles in the references.

	
	Search terms
	Entries

	#1
	peo1
	16

	#2
	polg
	26

	#3
	polg2
	2

	#4
	rrm2b
	4

	#5
	tymp
	2

	#6
	slc25a4
	6

	#7
	dguok
	2

	#8
	tk2
	4

	#9
	opa1
	17

	#10
	mgme1
	1

	#11
	dna2
	1

	#12
	mpv17
	3

	#13
	afg3l2
	4

	#14
	spg7
	4


Supplementary Table 5. Clinical, molecular and genetic data for the known adult-PEO mutations of RRM2B, POLG2, SLC25A4, DGUOK, TK2, OPA1, MPV17, MGME1, DNA2, SPG7, and AFG3L2.

	Gene
	DNA change
	Amino acid change
	Associated phenotypes/symptoms
	Effect on mtDNA
	Number of patients with mutation
	Reference(s)1

	RRM2B
	
	
	
	
	
	

	
	c.48G>A
	p.(Glu16Glu)
	PEO, ptosis, proximal muscle weakness, ataxia, fatigue, sensorineural hearing loss, tinnitus, hypothyroidism, stroke-like episodes, renal disturbance (colics)
	Multiple deletions
	3
	Pitceathly et al. (2012)

	
	c.97C>T
	p.(Pro33Ser)
	PEO, ptosis, hearing loss, muscle weakness, depression, anxiety, gonadal atrophy, pigmentary retinopathy
	Multiple deletions
	1
	[10]

	
	c.121C>T
	p.(Arg41Trp)
	PEO, ptosis, migraine, mild neck flexion weakness, proximal muscle weakness
	Multiple deletions
	1
	Pitceathly et al. (2012)

	
	c.122G>A
	p.(Arg41Gln)
	PEO, encephalopathy, stroke-like episodes, hearing loss, cognitive impairment
	Multiple deletions
	1
	

	
	c.208G>A
	p.(Asp70Asn)
	PEO, ptosis, ataxia, proximal muscle weakness, bulbar involvement, facial muscle weakness, ischaemic heart disease, sleep disorder
	Multiple deletions
	1
	

	
	c.253_255del
	p.(Glu85del)
	PEO, ptosis, mild proximal muscle wasting, fatigue
	Multiple deletions
	1
	Pitceathly et al. (2011)

	
	c.329G>A
	p.(Arg110His)
	PEO, ptosis, sensorineural hearing loss, peripheral neuropathy, ataxia, dysarthria, gastrointestinal dysmotility, cachexia
	Depletion
	1
	[14]

	
	c.362G>A
	p.(Arg121His)
	
	
	
	

	
	c.583G>A
	p.(Gly195Arg)
	PEO, ptosis, proximal muscle weakness, hearing loss, dysphonia, ataxia, glaucoma, cataracts
	Multiple deletions
	2
	[94]

Pitceathly et al. (2012)

	
	c.632G>A
	p.(Arg211Lys)
	PEO, ptosis
	Multiple deletions
	1
	Pitceathly et al. (2012)

	
	c.671T>G
	p.(Ile224Ser)
	PEO, diplopia, proximal muscle weakness, cataracts, migraine
	Multiple deletions
	1
	

	
	c.950del
	p.(Leu317*)
	PEO, ptosis, dysphagia, dysarthria, ataxia, proximal myopathy, fatigue, glaucoma
	Multiple deletions
	3
	[94]

	
	c.952G>T
	p.(Glu318*)
	PEO, ptosis, dysarthria, dysphagia, fatigue
	Multiple deletions
	1
	

	
	c.965dup
	p.(Asn322Lysfs*4)
	PEO, ptosis, dysphagia, ataxia, proximal myopathy, fatigue, dysphonia, gastrointestinal dysmotility, irritable bowel syndrome, respiratory failure
	Multiple deletions
	5
	[94]

Pitceathly et al. (2012)

	
	c.979C>T
	p.(Arg327*)
	PEO, ptosis, exercise intolerance, fatigue, reduced reflexes, ataxia, hypoacusis, mood disturbance, cognitive dysfunction, diplopia
	Multiple deletions
	19
	[5]

Pitceathly et al. (2012)

	
	c.1046C>G
	p.(Ala349Gly)
	PEO, ptosis, proximal muscle weakness, fatigue, tremor, impaired memory, breast carcinoma
	Multiple deletions
	1
	Pitceathly et al. (2012)

	POLG2
	
	
	
	
	
	

	
	c.1105A>G
	p.(Arg369Gly)
	PEO, ptosis, proximal muscle weakness, absent knee jerks, slurred speech, ataxia, exercise intolerance, fatigue, gastrointestinal reflux, delayed gastric emptying, respiratory deficiency/failure, failure to thrive, apnea, lactic acidosis
	Multiple deletions
	2
	[89, 90]

	
	c.1352G>A
	p.(Gly451Glu)
	PEO, exercise intolerance, muscle pain, ptosis, facial and limb muscle atrophy
	Multiple deletions
	1
	[91]

	SLC25A4
	
	
	
	
	
	

	
	c.269C>A
	p.(Ala90Asp)
	PEO, ptosis, exercise intolerance, limb muscle weakness, retinopathy, schizoaffective disorder
	Multiple deletions
	3
	[31]

	
	c.293T>C
	p.(Leu98Pro)
	PEO, ptosis, bipolar affective disorder, facial hypokinesia, temporal wasting, ataxic gait, peripheral neuropathy, hearing loss, migraines, memory lapses, temporoparietal cortex atrophy, diabetes mellitus
	Multiple deletions
	4
	[33, 34]

	
	c.311A>G
	p.(Asp104Gly)
	PEO, ptosis, generalised muscle weakness and wasting
	Multiple deletions
	4
	[32]

	
	c.340G>C
	p.(Ala114Pro)
	PEO, ptosis, sensorineural hearing loss, generalised muscle weakness, hypo- or hyperthyroidism, dementia
	Multiple deletions
	27
	[6]

	
	c.865G>A
	p.(Val289Met)
	PEO, neck and proximal limb muscle weakness, bradykinesia, cogwheel ridigity, slurred speech, dysphagia, dysmetria, Romberg sign, postural tremor, absent deep tendon reflexes, severe depression, insomnia, nocturnal panic attacks
	Multiple deletions
	1
	[35]

	DGUOK
	
	
	
	
	
	

	
	c.605_606del 
	p.(Arg202Tyrfs*12)
	PEO
	Multiple deletions
	1
	[11]

	
	c.462T>A
	p.(Asn154Lys)
	PEO, ptosis, limb girdle weakness, dysphagia, cramps
	Multiple deletions
	1
	

	
	c.130G>A 
	p.(Glu44Lys)
	
	Multiple deletions
	1
	

	TK2
	
	
	
	
	
	

	
	c.103C>T
	p.(Gln32*)
	PEO, ptosis, sensorineural hearing loss, facial muscle weakness, proximal muscle wasting, respiratory failure
	Multiple deletions
	1
	[96]

	
	c.582G>T
	p.(Lys194Asn)
	
	Multiple deletions
	1
	

	
	c.673C>T
	p.(Arg225Trp)
	PEO, progressive proximal muscle weakness and atrophy, dysphagia, dysarthria 
	Multiple deletions
	2
	[8]

	
	c.688A>G
	p.(Thr230Ala)
	
	Multiple deletions
	2
	

	OPA1
	
	
	
	
	
	

	
	c.113_130del
	p.(Arg38_Ser43del)
	PEO, ptosis, proximal and facial muscle weakness, sensorineural hearing loss, migraines, anxiety, depression, gastrointestinal dysmobility
	Multiple deletions
	1
	Milone et al. (2009)

	
	c.1069G>A
	p.(Ala357Thr)
	PEO, optic atrophy, ptosis, sensorineural hearing loss, muscle weakness, peripheral axonal neuropathy
	Multiple deletions
	1
	Amati-Bonneau et al. (2008)

	
	c.1198C>T
	p.(Pro400Ser)
	PEO, optic atrophy, sensorineural hearing loss
	Multiple deletions
	1
	[82]

	
	c.1294A>G
	p.(Ile432Val)
	PEO, optic atrophy, ptosis, fatigue, muscle pain, cerebellar ataxia, peripheral axonal neuropathy
	Multiple deletions
	1
	Stewart et al. (2008)

	
	c.1316G>T
	p.(Gly439Val)
	PEO, optic atrophy, sensorineural hearing loss ataxia, Romberg sign, peripheral axonal neuropathy
	Multiple deletions
	1
	Amati-Bonneau et al. (2008)

	
	c.1334G>A
	p.(Arg455His)
	PEO, optic atrophy, ptosis, sensorineural hearing loss exercise intolerance, peripheral axonal neuropathy
	Multiple deletions
	12
	[84]

Amati-Bonneau et al. (2008)

Stewart et al. (2008)

	
	c.1345A>C
	p.(Thr449Pro)
	PEO, optic atrophy, ataxia, peripheral axonal neuropathy, sensorineural hearing loss, migraines, nystagmus, pes cavus
	n.d.
	4
	Liskova et al. (2013)

	
	c.1462A>G
	p.(Gly488Arg)
	PEO, optic atrophy, sensorineural hearing loss, muscle weakness, peripheral axonal neuropathy, ataxia, dementia, migraines, epilepsy
	Multiple deletions
	7
	[82]

	
	c.1484C>T
	p.(Ala495Val)
	PEO, optic atrophy, sensorineural hearing loss, muscle weakness, peripheral axonal neuropathy 
	Multiple deletions
	4
	[82]

	
	c.1635C>G
	p.(Ser545Arg)
	PEO, optic atrophy, ptosis, sensorineural hearing loss, ataxia, Romberg sign, diffuse myalgia, peripheral axonal neuropathy, gait disturbance facial muscle weakness, proximal muscle weakness, distal muscle weakness and atrophy, spasticity
	Multiple deletions
	7
	Amati-Bonneau et al. (2008)

Hudson et al. (2008)

[82]

	
	c.1741A>G
	p.(Tyr582Cys)
	PEO, sensorineural hearing loss, macrocytic anemia, hypogonadism, central vision loss, mild ataxia 
	Multiple deletions
	1
	[83]

	
	c.2708_2711del
	p.(Val903fs*3)
	PEO, optic atrophy, sensorineural hearing loss
	Multiple deletions
	1
	[82]

	
	c.2819-1_2821del
	p.(Lys940_Val942delinsI)
	PEO, optic atrophy, ptosis, fatigue, pes cavus
	Multiple deletions
	1
	Ranieri et al. (2012)

	MPV17
	
	
	
	
	
	

	
	c.263A>T
	p.(Lys88Met)
	PEO, ptosis, progressive distal and proximal muscle weakness, exercise intolerance, axonal sensorimotor peripheral neuropathy, hearing loss, gastrointestinal dysmobility, depression, parkinsonism, diabetes mellitus, steatohepatitis 
	Multiple deletions
	1
	[102]

	
	c.265A>T
	p.(Met89Leu)
	
	
	1
	

	
	c.428T>G
	p.(Leu143*)
	
	
	1
	

	MGME1
	
	
	
	
	
	

	
	c.456G>A
	p.(Trp152*)
	PEO, proximal muscle weakness, generalised muscle atrophy, emaciation, respiratory failure, mild spinal deformities, renal colics
	Multiple deletions
	2
	[104]

	
	c.698A>G
	p.(Tyr233Cys)
	PEO, proximal muscle weakness, respiratory failure, emaciation, cardiac arrhythmias, depression, memory loss
	
	1
	

	DNA2
	
	
	
	
	
	

	
	c.2167G>A
	p.(Val723Ile)
	PEO, proximal muscle weakness in lower limbs, diplopia, myalgia
	Multiple deletions
	1
	[107]

	SPG7
	
	
	
	
	
	

	
	c.233T>A
	p.(Leu78*)
	PEO, ptosis, ataxia, spasticity, proximal myopathy, moderate dysarthria, bladder symptoms
	n.d
	2
	[109]

	
	c.861dup
	p.(Asn288*)
	PEO, ptosis, proximal myopathy, mild dysphagia, ataxia, spasticity
	Multiple deletions
	1
	

	
	c.1046insC
	p.(Gly352Argfs*44)
	PEO, ptosis, ataxia, spastic ataxia, optic atrophy, mild myopathy, cerebellar atrophy
	Multiple deletions
	1
	

	
	c.1192C>T
	p.(Arg398*)
	PEO, ptosis, ataxia, spasticity, dysphagia, bladder symptoms, cerebellar atrophy
	Multiple deletions
	2
	

	
	c.1454_1462del
	p.(Arg485_Glu487del)
	PEO, ptosis, ataxia, spasticity, dysarthria, upper and lower limb hyperreflexia, upper and lower limb weakness, bladder symptoms, decreased vibratory sense, nystagmus, cognitive impairment  
	Multiple deletions
	2
	[109, 110]

	
	c.1529C>T
	p.(Ala510Val)
	PEO, ptosis, proximal myopathy, mild dysphagia, ataxia, spasticity, bladder symptoms, cerebellar atrophy, lower limb proximal weakness, mild cognitive impairment, optic atrophy
	Multiple deletions
	7
	[109]

	
	c.1672A>T
	p.(Lys558*)
	PEO, ptosis, proximal myopathy, mild dysphagia, ataxia, spasticity, bladder symptoms, cerebellar atrophy
	Multiple deletions
	2
	[109]

	
	c.2102A>C
	p.(His701Pro)
	PEO, ptosis, dysarthria, upper and lower limb hyperreflexia, upper and lower limb weakness, spasticity, ataxia, bladder symptoms, decreased vibratory sense, nystagmus, cognitive impairment 
	n.d.
	1
	[110]

	
	c.2221G>A
	p.(Glu741Lys)
	PEO, ptosis, proximal myopathy, ataxia, spasticity, dysphagia, dysphonia, dysarthria, optic atrophy, cerebellar atrophy
	Multiple deletions
	1
	[109]

	
	c.2224G>A
	p.(Asp742Asn)
	
	
	1
	

	
	c.2228T>C
	p.(Ile743Thr)
	PEO, ptosis, ataxia, spasticity, dysarthria
	Multiple deletions
	1
	

	AFG3L2
	
	
	
	
	
	

	
	c.2011G>T
	p.(Gly671Trp)
	PEO, ptosis, lower limb proximal muscle weakness, brisk tendon reflexes, flexor plantar reflexes, mild dysarthria, dysmetria, ataxic gait, slurred speech
	Multiple deletions
	1
	[113]

	
	c.2065T>C
	p.(Tyr689His)
	PEO, ptosis, lower limb proximal weakness, brisk tendon reflexes, flexor plantar reflexes, mild dysmetria, ataxic gait, cerebellar atrophy 
	Multiple deletions
	1
	


1Papers referred to in the review manuscript are indicated in square brackets [ ]. Articles in bold can be found in the supplementary data reference list.

n.d. – not determined.

Supplementary Table 6. TYMP mutations in adult-PEO patients from the literature. 

	DNA change
	Amino acid change
	Effect on mtDNA
	Reference(s)1

	c.131G>A
	p.(Arg44Gln)
	n.d.
	[29]

	c.261G>T
	p.(Glu87Asp)
	n.d.
	Zimmer et al. (2009)

	c.317G>C
	p.(Glu106Gln)
	n.d.
	[28]

	c.340G>A
	p.(Asp114Asn)
	n.d.
	Zimmer et al. (2009)

	u.k.
	p.(Asp123*)
	n.d.
	Kintarak et al. (2007)

	c.433G>A
	p.(Gly145Arg)
	Multiple deletions and depletion
	Giordano et al. (2008)

	c.457G>A
	p.(Gly153Ser)
	n.d.
	[26]

	u.k.
	p.(Asn156Gly)
	n.d.
	Said et al. (2005)

	u.k.
	p.(Leu177Pro)
	n.d.
	Said et al. (2005)

	c.605G>A
	p.(Arg202Lys)
	n.d.
	Feddersen et al. (2009)

	c.605G>C
	p.(Arg202Thr)
	n.d.
	[26]

	c.622G>A
	p.(Val208Met)
	n.d.
	[26]

	c.766G>T
	p.(Val256Phe)
	n.d.
	[20]

	c.854T>C
	p.(Leu285Pro)
	n.d.
	[26] Hirano et al. (2006)

	c.856A>C
	p.(Glu286Lys)
	n.d.
	[16]

	c.866A>C
	p.(Glu289Ala)
	Multiple deletions and depletion
	[16, 18, 21], Said et al. (2005), Giordano et al. (2008)

	c.928+1G>A
	Splice mutation
	n.d.
	[16]

	c.3535G>C
	p.(Gly311Arg)
	n.d.
	[26]

	u.k.
	p.(Leu371Pro)
	Depletion
	Kocaefe et al. (2003), Oztas et al. (2010)

	c.1135G>A
	p.(Glu379Lys)
	Depletion
	[27]

	c.1142T>G
	p.(Leu381Arg)
	n.d.
	[20]

	u.k.
	p.(Gly387Asn)
	n.d.
	Said et al. (2005)

	c.1160-1G>A
	Splice mutation
	Depletion
	[16, 21, 27]

	c.1231_1243del
	u.k.
	n.d.
	[21]

	c.1412C>T
	p.(Ala474Val)
	n.d.
	Tan et al. (2012)

	c.1460_1479del
	u.k.
	Multiple deletions
	[17]

	u.k.
	u.k.
	Depletion
	Kocaefe et al. (2003)

	u.k.
	u.k.
	n.d.
	Bedlack et al. (2004)

	u.k.
	Exon 9 skip
	Depletion
	Kocaefe et al. (2003)

	u.k.
	Splice site I54M
	Depletion
	Kocaefe et al. (2003)

	IVS1-1G>C
	Splice mutation
	n.d.
	Szigeti et al. (2004)

	IVS9-1G>C
	Splice mutation
	Multiple deletions and depletion
	Giordano et al. (2008), Kalkan et al. (2012)

	IVS5+1G>A
	Splice mutation
	n.d.
	[25]

	u.k.
	u.k.
	n.d.
	Tan et al. (2012)


1Papers referred to in the review manuscript are indicated in square brackets [ ]. Articles in bold can be found in the supplementary data reference list.

n.d. – not determined; u.k. – unknown.
Supplementary Table 7. POLG clinical manifestations in adult-PEO patients from the literature. 

	Finding
	Manifestation
	Reference(s)1

	Psychiatric illness
	Depression
	[15, 35, 40, 41, 45, 50, 54, 56, 62-66]

	
	Psychosis
	[36, 64] Hakonen et al. (2005), Kinghorn et al. (2013)

	
	Cognitive decline
	[46, 49, 54, 58, 60-62, 64, 65] Hakonen et al. (2005), Luoma et al. (2005), Naimi et al. (2006), Milone et al. (2008), Paus et al. (2008), McHugh et al. (2010), Synofzik et al. (2010), Smits et al. (2011), Hansen et al. (2012), Tang et al. (2012), Yu-Wai-Man et al. (2013)

	
	Dementia
	[36, 56, 58-61]

	
	Mental retardation
	[39, 63] 

	Seizure disorder
	Status epilepticus
	[38, 58, 64, 66, 69], Hakonen et al. (2005), Winterthun et al. (2005), Naimi et al. (2006), Tzoulis et al. (2006), Paus et al. (2008), Hansen et al. (2012), Woodbridge et al. (2013), Yu-Wai-Man et al. (2013)

	
	Grand mal epilepsy
	[69]

	
	Myoclonus
	[36, 47, 48, 58, 69], Hakonen et al. (2005), Winterthun et al. (2005), Tzoulis et al. (2006), 

	
	Focal motor seizures
	[69] Tzoulis et al. (2006)

	
	Generalised seizure
	Winterthun et al. (2005), Stewart et al. (2009), Synofzik et al. (2010), Kinghorn et al. (2013)

	Extrapyramidal movement disorder
	Parkinsonism
	[15, 35, 40-57]

	
	Chorea
	Hakonen et al. (2005)

	
	Dystonia
	[48], Paus et al. (2008)

	Cerebellar involvement
	Ataxia
	[36, 38-40, 43, 45, 47, 48, 54, 55, 57, 62-66, 69], Filosto et al. (2003), Van Goethem et al. (2003), Hakonen et al. (2005), Winterthun et al. (2005), Hudson et al. (2006), Naimi et al. (2006), Tzoulis et al. (2006), Milone et al. (2008), Paus et al. (2008), Wong et al. (2008), Stewart et al. (2009), McHugh et al. (2010), Synofzik et al. (2010), Gati et al. (2011), Smits et al. (2011), Bostan et al. (2012), Hansen et al. (2012), Tang et al. (2012), Degos et al. (2013), Kinghorn et al. (2013), Woodbridge et al. (2013), Yu-Wai-Man et al. (2013)

	“Cerebrovascular” involvement
	Migraine
	[55], Winterthun et al. (2005), Tzoulis et al. (2006), Paus et al. (2008), Tang et al. (2012), Woodbridge et al. (2013)

	
	Relapsing/remitting neurological events
	Degos et al. (2013)

	
	Stroke-like episodes
	[69]

	
	Hypertrophic olivary degeneration
	Kinghorn et al. (2013)

	Special sensory
	Sensorineural hearing loss
	[36, 45, 52, 55, 59, 62, 65] Di Fonzo et al. (2003), Van Goethem et al. (2003), Gonzalez-Vioque et al. (2006), Milone et al. (2008), Wong et al. (2008), Stewart et al. (2009), Tzoulis et al. (2009), Tang et al. (2012), Cheldi et al. (2013), Kinghorn et al. (2013), Woodbridge et al. (2013)

	
	Retinitis pigmentosa
	[39], Del Bo et al. (2003), Di Fonzo et al. (2003)

	Myopathy
	Proximal myopathy
	[15, 35, 36, 38-42, 45, 46, 49, 51, 54, 60, 61, 65, 69], Di Fonzo et al. (2003), Filosto et al. (2003), Luoma et al. (2005), Gonzalez-Vioque et al. (2006), Hudson et al. (2006), Santoro et al. (2006), Milone et al. (2008), Stewart et al. (2009), McHugh et al. (2010), Schicks et al. (2010), Baruffini et al. (2011), Smits et al. (2011), Bostan et al. (2012), Tang et al. (2012), Woodbridge et al. (2013), Yu-Wai-Man et al. (2013)

	
	Distal myopathy
	[40, 57, 62, 64], Di Fonzo et al. (2003), Gago et al. (2006), Hudson et al. (2006), Santoro et al. (2006), McHugh et al. (2010)

	
	Exercise intolerance
	[39, 41, 42, 52, 62], Di Fonzo et al. (2003), Filosto et al. (2003), Hakonen et al. (2005), Milone et al. (2008), Wong et al. (2008), Tang et al. (2012), Woodbridge et al. (2013)

	Peripheral neuropathy
	Sensory neuronopathy/ganglionopathy
	[38, 42, 43, 47, 54, 56, 59, 62, 64, 69], Del Bo et al. (2003), Di Fonzo et al. (2003), Filosto et al. (2003), Van Goethem et al. (2003), Hakonen et al. (2005), Luoma et al. (2005), Gonzalez-Vioque et al. (2006), Santoro et al. (2006), Milone et al. (2008), Stewart et al. (2009), Tzoulis et al. (2009), McHugh et al. (2010), Schicks et al. (2010), Synofzik et al. (2010), Gati et al. (2011), Smits et al. (2011), Bostan et al. (2012), Tang et al. (2012), Kinghorn et al. (2013), Woodbridge et al. (2013)

	
	Axonal sensorimotor neuropathy
	[36, 38, 42, 43, 48, 57, 62, 69], Di Fonzo et al. (2003), Milone et al. (2008), Stewart et al. (2009), Tzoulis et al. (2009), Gati et al. (2011), Bostan et al. (2012), Hansen et al. (2012), Tang et al. (2012), Degos et al. (2013)

	Endocrine/gonadal system
	Diabetes mellitus
	[36, 39, 59, 61]

	
	Primary ovarian failure
	[39, 44, 45], Baruffini et al. (2011)

	
	Hypothyroidism
	[54], Tzoulis et al. (2009)

	
	Hypogonadism
	[63] Milone et al. (2008)

	Gastrointestinal system
	Gastrointestinal dysmotility; constipation/diarrhoea; gastroparesis; bowel obstruction; cachexia
	[15], Filosto et al. (2003), Milone et al. (2008), Bostan et al. (2012), Tang et al. (2012), Woodbridge et al. (2013)

	
	Liver failure
	[69]

	Heart
	Cardiomyopathy
	[36, 55, 57, 59, 66], Van Goethem et al. (2003), Gonzalez-Vioque et al. (2006)

	Ocular
	Cataract
	[52, 54, 55, 63] Filosto et al. (2003)

	
	Diplopia
	[42, 51, 53, 66], Gago et al. (2006), Tzoulis et al. (2009), Degos et al. (2013), Kinghorn et al. (2013), Yu-Wai-Man et al. (2013)

	Other
	Dysarthria
	[38, 39, 47, 49, 55, 61, 62, 64, 66, 69], Van Goethem et al. (2003), Hakonen et al. (2005), Luoma et al. (2005), Gago et al. (2006), Milone et al. (2008), Paus et al. (2008), McHugh et al. (2010), Schicks et al. (2010), Gati et al. (2011), Bostan et al. (2012), Hansen et al. (2012), Cheldi et al. (2013), Kinghorn et al. (2013), Woodbridge et al. (2013)

	
	Dysphagia
	[36, 40, 46, 49, 51, 52, 55, 59, 61, 64, 65], Del Bo et al. (2003), Di Fonzo et al. (2003), Hakonen et al. (2005), Gago et al. (2006), Hudson et al. (2006), Santoro et al. (2006), Milone et al. (2008), Stewart et al. (2009), Gati et al. (2011), Cheldi et al. (2013)

	
	Dysphonia
	[40, 46, 49, 51], Santoro et al. (2006)

	
	Hypoacusis
	Di Fonzo et al. (2003), Schicks et al. (2010)

	
	Asthma
	[54]

	
	Pes cavus
	Hakonen et al. (2005), Santoro et al. (2006)

	
	Developmental delay
	Wong et al. (2008)


1Papers referred to in the review manuscript are indicated in square brackets [ ]. Articles in bold can be found in the supplementary data reference list.

Supplementary Table 8. POLG mutations in adult-PEO patients from the literature. 

	DNA change
	Amino acid change
	Effect on mtDNA
	Reference(s)1

	c.8G>C
	p.(Arg3Pro)
	Multiple deletions
	[3]

	c.82A>T
	p.(Ser28Cys)
	n.d.
	Tang et al. (2012)

	c.487C>T
	p.(Pro163Ser)
	n.d.
	Woodbridge et al. (2013)

	c.679C>T
	p.(Arg227Trp)
	Multiple deletions
	[36, 40], Agostino et al. (2003)

	c.752C>T
	p.(Thr251Ile)
	Multiple deletions and depletion
	[36, 39, 40, 63], Agostino et al. (2003), Del Bo et al. (2003), Di Fonzo et al. (2003), Lamantea and Zeviani et al. (2004), Gonzalez-Vioque et al. (2006), Stewart et al. (2009), Tzoulis et al. (2009), Gati et al. (2011), Cheldi et al. (2013)

	c.803>C
	p.(Gly268Ala)
	Multiple deletions
	Del Bo et al. (2003), Di Fonzo et al. (2003), Gonzalez-Vioque et al. (2006)

	c.823C>T
	p.(Arg275*)
	n.d.
	[39]

	c.824G>A
	p.(Arg275Gln)
	Multiple deletions
	[65]

	c.830A>T
	p.(His277Leu)
	n.d.
	[53]

	c.911T>G
	p.(Leu304Arg)
	Multiple deletions
	[3, 36] Naimi et al. (2006)

	c.926G>T
	p.(Arg309Leu)
	n.d.
	[40]

	c.934T>C
	p.(Trp312Arg)
	Multiple deletions
	[36], Agostino et al. (2003), Del Bo et al. (2003)

	c.1139G>A
	p.(Gly380Asp)
	Multiple deletions
	Naimi et al. (2006)

	c.1190C>T
	p.(Ala397Val)
	Multiple deletions and depletion
	Degos et al. (2013)

	c.1270_1271del
	p.(Leu424Glyfs*28)
	Multiple deletions
	Agostino et al. (2003)

	c.1288A>T
	p.(Met430Leu)
	Multiple deletions
	[46, 51]

	c.1292G>T
	p.(Gly431Val)
	Multiple deletions
	Agostino et al. (2003)

	c.1298C>G
	p.(Ser433Cys)
	Multiple deletions
	[36], Hudson et al. (2006)

	c.1356T>G
	p.(Tyr452*)
	Multiple deletions
	[65], Hudson et al. (2006)

	c.1389G>T
	p.(Leu463Phe)
	Multiple deletions
	[45]

	c.1399G>A
	p.(Ala467Thr)
	Multiple deletions and depletion
	[3, 36, 38, 39, 64, 65, 69], Agostino et al. (2003), Di Fonzo et al. (2003), Van Goethem et al. (2003), Luoma et al. (2005), Winterthun et al. (2005), Gonzalez-Vioque et al. (2006), Naimi et al. (2006), Tzoulis et al. (2006), Milone et al. (2008), Paus et al. (2008), Stewart et al. (2009), McHugh et al. (2010), Schicks et al. (2010), Gati et al. (2011), Smits et al. (2011), Hansen et al. (2012), Tang et al. (2012), Kinghorn et al. (2013), Yu-Wai-Man et al. (2013)

	c.1402A>G
	p.(Asn468Asp)
	Multiple deletions
	[41, 64], Gonzalez-Vioque et al. (2006)

	
	p.(Gly484Ser)
	Multiple deletions
	[38

	c.1534G>A
	p.(Ser511Asn)
	Multiple deletions
	[45]

	c.1535A>T
	p.(Lys512Met)
	n.d.
	[56]

	c.1550G>T
	p.(Gly517Val)
	Multiple deletions
	[51, 64], Woodbridge et al. (2013)

	c.1685G>A
	p.(Arg562Gln)
	Multiple deletions
	Di Fonzo et al. (2003)

	c.1720C>T
	p.(Arg574Trp)
	Multiple deletions
	[36]

	c.1735C>T
	p.(Arg579Trp)
	Multiple deletions
	Filosto et al. (2003)

	c.1754G>A
	p.(Trp585*)
	Multiple deletions
	[51]

	c.1760C>T
	p.(Pro587Leu)
	Multiple deletions and depletion
	[36, 39, 40, 63], Di Fonzo et al. (2003), Filosto et al. (2003), Lamantea and Zeviani (2004), Gonzalez-Vioque et al. (2006), Stewart et al. (2009), Tzoulis et al. (2009), Cheldi et al. (2013)

	c.1807A>T
	p.(Met603Leu)
	Multiple deletions
	Gonzalez-Vioque et al. (2006)

	c.1879C>T
	p.(Arg627Trp)
	Multiple deletions
	[36], Van Goethem et al. (2003)

	c.1880G>A
	p.(Arg627Gln)
	Multiple deletions
	[36, 64], Luoma et al. (2005), Schicks et al. (2010)

	c.1943C>G
	p.(Pro648Arg)
	Multiple deletions
	[36, 48], Gago et al. (2006)

	c.2125C>T
	p.(Arg709*)
	Multiple deletions
	Del Bo et al. (2003), Di Fonzo et al. (2003)

	c.2447G>A
	p.(Arg722His)
	Multiple deletions
	[59]

	c.2209G>C
	p.(Gly737Arg)
	Multiple deletions
	Milone et al. (2008), Tzoulis et al. (2009)

	c.2236G>A
	p.(Gly746Ser)
	Multiple deletions
	[38] Stewart et al. (2009)

	c.2243G>C
	p.(Trp748Ser)
	Multiple deletions and depletion
	[36, 38, 39, 47, 48, 58, 64, 66], Hakonen et al. (2005), Winterthun et al. (2005), Naimi et al. (2006), Tzoulis et al. (2006), et al. (2008), Paus et al. (2008), Stewart et al. (2009), Tzoulis et al. (2009), Schicks et al. (2010), Synofzik et al. (2010), Gati et al. (2011), Smits et al. (2011), Hansen et al. (2012), Tang et al. (2012), Kinghorn et al. (2013), Yu-Wai-Man et al. (2013)

	c.2287G>C
	p.(Gly763Arg)
	Multiple deletions
	Santoro et al. (2006)

	c.2293C>A
	p.(Pro765Thr)
	n.d.
	Bostan et al. (2012)

	c.2354insG
	p.(Gly785fs21)*
	n.d.
	[40]

	c.2419C>T
	p.(Arg807Cys)
	Multiple deletions
	[51], Gago et al. (2006)

	c.2420G>C
	p.(Arg807Pro)
	Multiple deletions
	Del Bo et al. (2003), Di Fonzo et al. (2003)

	c.2492A>G
	p.(Tyr831Cys)
	Multiple deletions
	[42], Wong et al. (2008), Woodbridge et al. (2013)

	c.2542G>A
	p.(Gly848Ser)
	Multiple deletions
	[15, 40, 49, 51, 63, 64], Schicks et al. (2010), Gati et al. (2011)

	c.2551A>G
	p.(Thr851Ala)
	n.d.
	Woodbridge et al. (2013)

	c.2557C>T
	p.(Arg853Trp)
	Multiple deletions
	Gonzalez-Vioque et al. (2006)

	c.2564T>C
	p.(Val855Ala)
	Multiple deletions and depletion
	Degos et al. (2013)

	c.2584G>A
	p.(Ala862Thr)
	Multiple deletions
	[38] Stewart et al. (2009)

	c.2665G>A
	p.(Ala889Thr)
	Multiple deletions
	[43], Filosto et al. (2003)

	c.2740A>C
	p.(Thr914Pro)
	Multiple deletions and depletion
	[61], Wong et al. (2008)

	c.2740A>G
	p.(Thr914Ala)
	Multiple deletions
	[65]

	c.2752T>C
	p.(Trp918Arg)
	Multiple deletions
	[46, 51]

	c.2768G>A
	p.(Gly923Asp)
	n.d.
	[40]

	c.2794C>T
	p.(His932Tyr)
	Multiple deletions
	[62], Di Fonzo et al. (2003)

	c.2827C>T
	p.(Arg943Cys)
	n.d.
	[53]

	c.2828G>A
	p.(Arg943His)
	Multiple deletions
	[39, 40, 55]

	c.2840G>A
	p.(Lys947Arg)
	n.d.
	Baruffini et al. (2011)

	c.2857C>T
	p.(Arg953Cys)
	Multiple deletions and depletion
	[54], Tang et al. (2012)

	c.2864A>G
	p.(Tyr955Cys)
	Multiple deletions and depletion
	[3, 40, 41, 44, 51, 57, 63]

	c.2869G>T
	p.(Ala957Ser)
	n.d.
	[40]

	c.2894T>G
	p.(Leu965*)
	Multiple deletions
	[36]

	c.2993C>T
	p.(Ser998Leu)
	Multiple deletions
	[60]

	c.3104 + 3A>T
	Splice mutation
	Multiple deletions and depletion
	[52, 61]

	c.3139C>T
	p.(Arg1047Trp)
	Multiple deletions
	[38] Stewart et al. (2009)

	c.3140G>A
	p.(Arg1047Gln)
	Multiple deletions
	Agostino et al. (2003)

	c.3151G>C
	p.(Gly1051Arg)
	n.d.
	[62]

	c.3235A>C
	p.(Ile1079Leu)
	n.d.
	Wong et al. (2008)

	c.3285C>G
	p.(Ser1095Arg)
	n.d.
	Wong et al. (2008)

	c.3286C>T
	p.(Arg1096Cys)
	Multiple deletions
	[36, 38], Agostino et al. (2003), Yu-Wai-Man et al. (2013)

	c.3287G>A
	p.(Arg1096His)
	n.d.
	[64], Schicks et al. (2010)

	c.3311C>G
	p.(Ser1104Cys)
	Multiple deletions
	[49], Agostino et al. (2003)

	c.3313G>A
	p.(Ala1105Thr)
	Multiple deletions
	[41]

	c.3316G>A
	p.(Val1106Ile)
	n.d.
	Lamantea and Zeviani (2004)

	c.3412C>T
	p.(Arg1138Cys)
	Multiple deletions and depletion
	Milone et al. (2008)

	c.3428A>G
	p.(Glu1143Gly)
	Multiple deletions and depletion
	[36, 43, 48, 58, 66], Di Fonzo et al. (2003), Hudson et al. (2006), Milone et al. (2008), Paus et al. (2008)

	c.3527C>T
	p.(Ser1176Leu)
	n.d.
	[40]

	c.3550G>A
	p.(Asp1184Asn)
	Multiple deletions
	Gonzalez-Vioque et al. (2006)

	c.3550G>C
	p.(Asp1184His)
	Multiple deletions
	[60]

	c.3556G>C
	p.(Asp1186His)
	Multiple deletions
	Cheldi et al. (2013)

	c.3594insA
	p.(Thr1199fs1215*)
	n.d.
	[64], Schicks et al. (2010)

	c.3708G>T
	p.(Gln1236His)
	Multiple deletions
	[36], Di Fonzo et al. (2003), Luoma et al. (2005)

	c.3715T>C
	p.(*1240Glnins35)
	Multiple deletions
	[38] Yu-Wai-Man et al. (2013)


1Papers referred to in the review manuscript are indicated in square brackets [ ]. Articles in bold can be found in the supplementary data reference list.

n.d. – not determined
Supplementary Table 9. C10ORF2 clinical manifestations in adult-PEO patients from the literature. 

	Finding
	Manifestation
	Number of patients
	Reference(s)1

	Psychiatric illness
	Depression
	7
	[4, 15, 73, 74, 78], Baloh et al. (2007)

	
	Cognitive decline
	1
	[73]

	
	Dementia
	4
	[71, 72]

	Seizure disorder
	Status epilepticus
	1
	[72]

	Extrapyramidal movement disorder
	Parkinsonism
	5
	[15, 55], Baloh et al. (2007), Liu et al. (2008), Vandenberghe et al. (2009)

	Cerebellar involvement
	Ataxia
	5
	[71-73]

	“Cerebrovascular” involvement
	Migraine
	1
	[74]

	Special sensory
	Sensorineural hearing loss
	10
	[9, 71, 73], Kiechl et al. (2004), Houshmand et al. (2006), Park et al. (2011)

	Myopathy
	Proximal myopathy
	53
	[4, 9, 15, 27, 55, 71-74, 76, 77, 79], Agostino et al. (2003), Kiechl et al. (2004), Wanrooij et al. (2004), Houshmand et al. (2006), Naimi et al. (2006), Baloh et al. (2007), Rivera et al. (2007), Negro et al. (2009), Park et al. (2011), Ronchi et al. (2011), Yu-Wai-Man et al. (2013)

	
	Distal myopathy
	1
	[75] 

	
	Exercise intolerance
	3
	[78, 79], Kiechl et al. (2004)

	Peripheral neuropathy
	Sensory neuronopathy/ganglionopathy
	8
	[9, 71-73], Park et al. (2011)

	
	Axonal sensorimotor neuropathy
	3
	Kiechl et al. (2004), Baloh et al. (2007), Park et al. (2011)

	Endocrine/gonadal system
	Diabetes mellitus
	5
	[72, 73, 78], Kiechl et al. (2004), Houshmand et al. (2006)

	
	Primary ovarian failure
	2
	[9, 74]

	
	Hypothyroidism
	8
	[74, 78], Houshmand et al. (2006)

	
	Thyroid-resistance syndrome
	1
	Ronchi et al. (2011)

	Gastrointestinal system
	Gastrointestinal dysmotility
	1
	[28]

	
	Constipation/Diarrhoea
	2
	[9], Houshmand et al. (2006)

	
	Cachexia
	2
	[15, 28]

	Heart
	Cardiomyopathy
	10
	[4, 9, 76-78], Houshmand et al. (2006), Negro et al. (2009)

	Ocular
	Cataract
	5
	[9, 73, 74], Houshmand et al. (2006)

	
	Diplopia
	7
	[74], Houshmand et al. (2006), Liu et al. (2008), Ronchi et al. (2011)


1Papers referred to in the review manuscript are indicated in square brackets [ ]. Articles in bold can be found in the supplementary data reference list.

Supplementary Table 10. C10ORF2 mutations in adult-PEO patients from the literature. 

	DNA change
	Amino acid change
	Effect on mtDNA
	Reference(s)1

	c.907C>T
	p.(Arg303Trp)
	Multiple deletions
	[9, 55, 74], Agostino et al. (2003), Houshmand et al. (2006), Negro et al. (2009)

	c.908G>A 
	p.(Arg303Gln)
	Multiple deletions
	[73]

	c.944G>T
	p.(Trp315Leu)
	Multiple deletions
	[4]

	c.944G>C
	p.(Trp315Ser)
	Multiple deletions
	[74]

	c.955A>G
	p.(Lys319Glu)
	Multiple deletions
	[72]

	c.956A>C
	p.(Lys319Thr)
	Multiple deletions
	Deschauer et al. (2003)

	c.1001G>C
	p.(Arg334Pro)
	Multiple deletions
	[74]

	c.1001G>A
	p.(Arg334Gln)
	Multiple deletions
	[9], Agostino et al. (2003), Houshmand et al. (2006), Vandenberghe et al. (2009), Yu-Wai-Man et al. (2013)

	c.1061G>C
	p.(Arg354Pro)
	Multiple deletions
	[4]

	c.1071G>C
	p.(Arg357Pro)
	Multiple deletions
	Rivera et al. (2007)

	c.1075G>A
	p.(Ala359Thr)
	Multiple deletions
	[4]

	c.1078C>G

c.1079T>G
	p.(Leu360Gly)
	Multiple deletions
	[78]

	c.1053_1092dup
	(p.Asn352_Trp364dup)
	Multiple deletions
	[4], Wanrooij et al. (2004)

	c.1088G>T
	p.(Trp363Thr)
	Multiple deletions
	[9]

	c.1100T>C
	p.(Ile367Thr)
	Multiple deletions
	[4]

	c.1105T>C
	p.(Ser369Pro)
	Multiple deletions
	[4]

	c.1106C>A
	p.(Ser369Tyr)
	Multiple deletions
	[76]

	c.1110C>A
	p.(Phe370Leu)
	Multiple deletions and depletion
	[79]

	c.1120C>T
	p.(Arg374Trp)
	Multiple deletions
	[71]

	c.1121G>A
	p.(Arg374Gln)
	Multiple deletions
	[4, 27, 75], Naimi et al. (2006), Baloh et al. (2007), Yu-Wai-Man et al. (2013)

	c.1133T>C
	p.(Leu378Pro)
	Multiple deletions
	Ronchi et al. (2011)

	c.1142T>C
	p.(Leu381Pro)
	Multiple deletions
	[4]

	c.1277G>A
	p.(Ser426Asn)
	Multiple deletions
	[74]

	c.1342A>G
	p.(Asn448Asp)
	Multiple deletions
	[77]

	c.1374G>T
	p.(Gln458His)
	Multiple deletions
	[9]

	c.1378G>C
	p.(Ala460Pro)
	Multiple deletions
	[9]

	c.1379C>G
	p.(Ala460Gly)
	n.d
	[9]

	c.1421G>C
	p.(Trp474Ser)
	Multiple deletions
	[74]

	c.1422G>T
	p.(Trp474Cys)
	Multiple deletions
	[4]

	c.1423G>C
	p.(Ala475Pro)
	Multiple deletions
	[4]

	c.1423G>A
	p.(Ala475Thr)
	Multiple deletions
	Liu et al. (2008)

	c.1424C>A
	p.(Ala475Asp)
	Multiple deletions
	[9]

	c.1432T>A
	p.(Phe478Ile)
	Multiple deletions
	[74]

	c.1435G>A
	p.(Glu479Lys)
	Multiple deletions
	[74], Park et al. (2011)

	u.k.


	p.(Phe485Leu)
	Multiple deletions
	Kiechl et al. (2004)

	c.1609T>C
	p.(Tyr537His)
	Multiple deletions
	Ronchi et al. (2011)


1Papers referred to in the review manuscript are indicated in square brackets [ ]. Articles in bold can be found in the supplementary data reference list.

n.d. – not determined; u.k. – unknown.
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