	Table 1  

Case history and clinical profile of pediatric patients and controls
Sample

Age (years)

Gender

Initial Diagnosis

MCD Status

Pathology

Location in brain

1

3

M

intractable epilepsy

Non-MCD

new tumor dense gliosis

right frontal region

2

9

F

tumor

Non-MCD

pilocytic astrocytoma

post fossa, right cerebellar

3

14

M

intractable epilepsy

MCD

ganglioglioma

left temporal

4

0.66

F

tumor

MCD

ganglioglioma

right frontal temporal

5

8

M

tumor

Non-MCD

oligodendroglioma

left parietal

6

12

F

tumor

Non-MCD

pilocytic astrocytoma

right posterior fossa

7

15

F

intractable epilepsy

MCD

cortical dysplasia, type Ia

right frontal temporal  region

8

11

F

tumor

Non-MCD

pilocytic astrocytoma

right tectal

9

18

F

intractable epilepsy

MCD

focal cortical dysplasia, Taylor type IIB

right prefrontal cortex

10

6

M

intractable epilepsy

Non-MCD

mild neuronal disorganization

frontocentral cortex

11

13

F

intractable epilepsy

Non-MCD

cystic encephalomalacia

right parietal lobe

12

18

M

tumor

MCD

Dysembryoplastic Neuroepithelial Tumor (DNET)

right frontal

13

12

F

tumor

Non-MCD

glioblastoma multiforme

left temporal region

14

10

F

tumor

Non-MCD

medulloblastoma

posterior fossa

15

10

M

tumor

Non-MCD

pilocytic astrocytoma

left cerebellum

16

8 mos

M

tumor

Non-MCD

astrocytoma

right frontal temporal region

17

6

F

tumor

Non-MCD

choroid plexus papilloma

IV ventricle

18

3

F

intractable epilepsy

Non-MCD

meningioangiomatosis

right parietal tumor

19

5

M

tumor

Non-MCD

pilocytic astrocytoma

hypothalamic tumor

20

2

M

intractable epilepsy

Non-MCD

gliosis

right temporal lobe

21

10

F

tumor

MCD

ganglioglioma

right frontal region

22

6

M

tumor

Non-MCD

pilocytic astrocytoma, glioblastoma, hypothalamic tumor

hypothalamus

23

7

F

intractable epilepsy

MCD

cortical dysplasia with Rasmussen's encephalitis

left anterior temporal lobe, left uncal region, left hippocampus

24

4

M

intractable epilepsy

MCD

cortical dysplasia, type IIA

left frontal temporal lobe

25

4

F

intractable epilepsy

MCD

tuberous sclerosis

left temporal lobe

26

19

F

tumor

Non-MCD

oligodendroglioma

left temporoparietal region

27

16

F

intractable epilepsy

MCD

cortical dysplasia,  type IIB

left parietal area

28

2

M

tumor

Non-MCD

medulloblastoma

right cerebellum

29

4

F

tumor

Non-MCD

pilocytic astrocytoma, hypothalamic tumor

hypothalamus

30

5

M

intractable epilepsy

MCD

glioneuronal neoplasm/possible ganglioglioma

right frontal lobe

31

N/A 

N/A 

intractable epilepsy

Non-MCD

Information not available

Information not available

32

9

F

tumor

Non-MCD

pilocytic astrocytoma

posterior fossa

33

N/A 

 N/A

intractable epilepsy

Non-MCD

Information not available

Information not available

34

3

M

intractable epilepsy

MCD

cortical dysplasia

parieto-occipital lobe

35

13

M

tumor

Non-MCD

medulloblastoma

posterior fossa

36

16

F

tumor

Non-MCD

ependymoma

left cerebellar medullary

37

2

F

intractable epilepsy

MCD

cortical dysplasia 

right frontotemporal parietal region

38

17

F

intractable epilepsy

Non-MCD

Information not available

left temporal lobe

39

12

F

tumor

Non-MCD

medulloblastoma

IV ventricle

40

10

F

intractable epilepsy

MCD

cortical dysplasia, Palmini type IA

right temporal lobe

41

7

M

tumor

Non-MCD

anaplastic ependymoma

IV ventricle

42

3

F

intractable epilepsy

MCD

cortical dysplasia, type 1A

left frontal lobe,  hippocampus

43

9

M

intractable epilepsy

MCD

neuronal disorganization, Type 1a cortical dysplasia

fronto-parietal

44

6

F

tumor

Non-MCD

high grade malignant undifferentiated neoplasm

Information not available

45

 N/A

N/A 

intractable epilepsy

Non-MCD

Information not available

Information not available

46

4

F

tumor

MCD

DNET

right temporal region

47

4 mos

M

tumor

MCD

cortical dysplasia, type 2B

left temporoparietal cortex

48

6

M

intractable epilepsy

MCD

cortical dysplasia, Palmini type 1B

parietal cortex

Control 1

15

F

Control Sample

Diseased

car accident, multiple injuries

frontal temporal region

Control 2

18

F

Control Sample

Diseased

car accident, multiple injuries

prefrontal cortex

Control 3

13

F

Control Sample

Diseased

asphyxia by hanging

parietal lobe

Control 4

2

F

Control Sample

Diseased

drowning

frontal lobe

Control 5

2

F

Control Sample

Diseased

drowning

parietal lobe

Control 6

8

F

Control Sample

Diseased

asphyxia and multiple injuries

temporal lobe

Control 7

4

F

Control Sample

Diseased

lymphocytic myocarditis

temporal lobe

Control 8

16

F

Control Sample

Diseased

car accident, multiple injuries

parietal lobe

Control 9

2

F

Control Sample

Diseased

car accident, multiple injuries

temporal lobe

Control 10

17

F

Control Sample

Diseased

car accident, multiple injuries

temporal lobe

Control 11

10

F

Control Sample

Diseased

asthma

temporal lobe




Table 2. Proteins identified in 2D-gel with density differences.
Protein spots are shown with the reference spot numbering, molecular weight (MW), and the fold increase or decrease (difference) of the protein spots for comparison between each group. The positive and negative numbers indicate up and down-regulated proteins, respectively. The DeCyder spot detection algorithm calculated ratio (volume of a spot from the secondary image/volume of the corresponding spot from the primary image), and a threshold of 1.5 fold change was set.
	Protein ID
	Gene Name
	Tumor1/Control1 
	Tumor2:Control2
	Tumor3/Control3

	1
	161
	13.44
	5.61
	

	2
	175
	2.28
	1.55
	2.77

	3
	215
	-2.87
	1.1
	-3.5

	4
	259
	5.02
	-3.67
	3.45

	5
	278
	-1.91
	-1.31
	-4.94

	6
	300
	4.57
	-1.58
	7.6

	7
	307
	3.82
	-1.74
	10.55

	8
	308
	5.91
	-2.13
	2.85

	9
	330
	-3.25
	3.04
	-2.58

	10
	332
	2.34
	2.09
	2.65

	11
	357
	-2.96
	1.99
	-3.42

	12
	370
	-1.49
	8.07
	-1.74

	13
	371
	-1.47
	4.95
	-1.61

	14
	373
	-2.59
	-8.42
	2.72

	15
	383
	1.16
	-1.19
	-8.19

	16
	410
	-5.81
	1.05
	1

	17
	457
	-3.45
	2.43
	1.47

	18
	474
	-3.7
	2.84
	1.64

	19
	497
	2.87
	-1.61
	2.25

	20
	498
	1.36
	3.07
	1.7

	21
	522
	-1.46
	-1.33
	-4.98

	22
	554
	-6.41
	3.05
	1.18

	23
	555
	-2.01
	3.8
	1.38

	24
	560
	-1.52
	-2.45
	2.78

	25
	600
	3.07
	7.76
	

	26
	670
	5.68
	1.17
	6.41

	27
	674
	4.94
	1.14
	6.9

	28
	709
	3.6
	-1.04
	5.11

	29
	733
	4.76
	1.18
	3.82

	30
	735
	-2.64
	1.22
	-4.11

	31
	736
	1.07
	1.89
	1.24

	32
	741
	-1.54
	1.47
	-6.19

	33
	744
	1.72
	1.85
	3.14

	34
	790
	8.67
	1.93
	5.22

	35
	791
	9.44
	1.72
	2.55

	36
	849
	1.64
	3.3
	-1.28

	37
	858
	24.44
	1.29
	12.94

	38
	904
	11.26
	-1.21
	6.55

	39
	926
	3.05
	42.95
	2.36

	40
	927
	2.81
	78.07
	3.78

	41
	932
	3.76
	59.46
	3.8

	42
	933
	3.38
	75.43
	5.88

	43
	1012
	5.62
	1.11
	10.35

	44
	1016
	
	3.54
	

	45
	1031
	
	14.89
	

	46
	1125
	2.86
	9.75
	-1.02

	47
	1139
	4.2
	1.14
	6.37

	48
	1141
	5.32
	1.12
	7.83

	49
	1155
	1.1
	64.47
	-1.42

	50
	1160
	1.6
	61.67
	

	51
	1166
	2.05
	40.36
	-4.29

	52
	1171
	4.61
	1.18
	2.73

	53
	1173
	12.22
	-1.03
	5.15

	54
	1198
	3.8
	2.55
	1.56

	55
	1231
	6.69
	2.46
	-1.06

	56
	1239
	13.44
	-1.86
	13.42

	57
	1240
	10.41
	-1.45
	8.42

	58
	1259
	2.69
	5.52
	1.46

	59
	1268
	2.31
	1.29
	-7.83

	60
	1288
	-1.64
	18.3
	-1.89

	61
	1331
	4.58
	1.41
	3.56

	62
	1344
	2.73
	-2.62
	1.41

	63
	1352
	1.44
	-3.07
	-1.06

	64
	1401
	2.76
	-1.78
	-2.05

	65
	1444
	5.05
	-1.96
	14.17

	66
	1468
	2.86
	2.09
	-1.14

	67
	1476
	1.6
	-2.3
	1.12

	68
	1477
	-2.27
	4.74
	-5.58

	69
	1508
	2.57
	-3.02
	1.55

	70
	1514
	2.97
	3.2
	-2.49

	71
	1534
	-1.51
	-1.43
	-2.91

	72
	1565
	-1.03
	3.9
	1.05

	73
	1653
	-2.18
	6.22
	9.58

	74
	1677
	1.15
	3.85
	3.06

	75
	1724
	-1.28
	2.91
	1.2

	76
	1746
	2.93
	1.99
	1.65

	77
	1757
	-5.81
	-1.52
	-1.47

	78
	1775
	5.71
	-9.24
	4.91

	79
	1803
	-3.23
	5.45
	1.93

	80
	1846
	-1.8
	4.15
	-2.22

	81
	1895
	1.42
	-3.76
	1.55

	82
	1919
	-1.48
	3.29
	-1.41

	83
	1926
	-1.01
	4.15
	1.92

	84
	1947
	3.46
	-2.83
	2.41

	85
	1958
	5.03
	1.43
	4.55

	86
	1976
	1.4
	11.98
	-7.53

	87
	2226
	
	-5.18
	1.05

	88
	2264
	7.25
	1.4
	4.39

	89
	2276
	29.1
	-3.64
	5.07

	90
	2283
	8.94
	1.4
	6.63

	91
	2285
	11.47
	-1.12
	2.74

	92
	2301
	1.02
	2.62
	1.6

	93
	2311
	2.27
	-2.05
	3.5

	94
	2324
	19.15
	-2.18
	119.05

	95
	2444
	21.98
	-4.55
	6.38

	96
	2485
	-6.57
	-2.22
	-1.43

	97
	2492
	2.33
	-6.05
	1.41

	98
	2504
	8.37
	1.55
	3.25

	99
	2588
	1.17
	5.22
	18.54

	100
	2592
	1.66
	-1.74
	1.67

	101
	2598
	-1.71
	1.29
	-13.09

	102
	2608
	-1.69
	5.92
	13.15

	103
	2617
	2.43
	-2.15
	2.97

	104
	2624
	-1.51
	5.11
	8.65

	105
	2660
	-1.27
	1.06
	2.63

	106
	2669
	-1.3
	4.52
	14.85

	107
	2675
	-1.63
	5.6
	4.27


Table 3. Protein identification by mass spectrometry and differential expression of identified proteins.. 

The spots of interest were picked up by Ettan Spot Picker and digested in-gel with modified porcine trypsin protease. The digested tryptic peptides were desalted, peptides eluted, and spotted on the MALDI plate. Protein identification was based on peptide fingerprint mass mapping (using MS spectra) and peptide fragmentation mapping (using MS/MS spectra). Combined MS and MS/MS spectra are submitted for database search using GPS Explorer software equipped with the MASCOT search engine to identify proteins from the database of National Center for Biotechnology Information non-redundant (NCBInr). Candidates with either protein score confidence interval (C.I.) % or Ion C.I.% greater than 95 were considered significant. A decrease and increase in protein (spot) expression are shown in red and blue, respectively.

	Spot number
	MALDI well number
	 Top Ranked Protein Name (Species) 
	 Accession No. 
	 Protein MW 
	Protein PI 
	 Pep.
Count 
	Protein Score  
	Protein Score C. I. % 
	 Total Ion Score 
	 Function of Protein 

	5
	D1
	 Heat shock protein 90kDa beta, member 1 ; a chaperone protein encoded by the HSP90B1 gene 
	 gi|4507677 
	92411.3
	4.76
	26
	573
	100
	305
	The activity of many oncogenic proteins depends on the molecular chaperone Hsp90

	21
	D2
	 BiP protein ,  also known as 78 kDa glucose-regulated protein (GRP-78) or heat shock 70 kDa protein 5 (HSPA5) and is encoded by the HSPA5 gene 
	 gi|6470150 
	70887.5
	5.23
	23
	696
	100
	439
	Involved in the folding  and assembly of proteins in the endoplasmic reticulum

	34
	D3
	 Dihydropyrimidinase-like 2, encoded by the DPYSL2 gene
	 gi|4503377 
	62254.6
	5.95
	16
	356
	100
	168
	Plays a role in neuronal development and polarity, as well as in axon growth and guidance, neuronal growth cone collapse and cell migration. Implicated in multiple neurological disorders.

	41
	D4
	 Glial fibrillary acidic protein isoform 2, encoded by the GFAP gene. An intermediate filament protein expressed in astrocytes and neural stem cells
	 i|196115290 
	49477.6
	5.84
	23
	594
	100
	318
	A diagnostic biomarker of glioblastoma multiforme (GBM) Brain (2007), 130, 3336^3341

	54
	D6
	 Phosphoserine aminotransferase isoform 1, encded by the PSAT1 gene 
	 gi|17402893 
	40396.8
	7.56
	14
	312
	100
	159
	Catalyzes the reversible conversion of 3-phosphohydroxypyruvate to phosphoserine and of 3-hydroxy-2-oxo-4-phosphonooxybutanoate to phosphohydroxythreonine

	58
	D7
	 Chain C, Human Sirt2 Histone Deacetylase, a predominantly cytoplasmic protein that colocalizes with microtubules and is also found in the nucleus
	 gi|15826438 
	36465.3
	5.49
	12
	278
	100
	174
	Activation of SIRT2 promotes toxic effects, increases ATP production and SIRT2 in regulates mitochondrial trafficking

	71
	D8
	 Guanine nucleotide binding protein (G protein), beta polypeptide 2-like 1, isoform CRA_d; a variant of  the GNB2L1 gene
	 i|119574080 
	30486.2
	7.03
	15
	447
	100
	257
	Brain pathologies and ageing; Involved in the recruitment, assembly and/or regulation of a variety of signaling molecules.

	77
	D9
	 Chain L, Igg Fab Fragment (Cd25-Binding) 
	 gi|2194044 
	22844.1
	8.6
	6
	252
	100
	176
	Lymphocyte activation markers

	96
	D10
	 Histone H2B.1 
	 gi|184086 
	11324.1
	10.14
	2
	90
	99.977
	61
	Responsible for the nucleosome structure

	98
	D11
	 C10orf2 protein , variant mitochondrial DNA helicase, localized in the mitochondrial matrix and mitochondrial nucleoids
	 gi|39644620 
	51271.5
	6.62
	3
	48
	0
	
	mtDNA replication and maintenance of mtDNA integrity

	111
	D12
	 Neurofilament, light polypeptide 68kDa; A component of the  axonal cytoskeleton and encoded by the NEFL gene
	 i|105990539 
	61479.2
	4.64
	21
	302
	100
	86
	 Interacts with MAP2, Protein kinase N1 and TSC1. A biochemical marker of brain damage and loss in tumor

	113
	D13
	 Annexin I 
	 gi|4502101 
	38690
	6.57
	17
	356
	100
	189
	Inflammatory pathways, cell proliferation, regulation of cell death signaling, phagocytic clearance of apoptosing cells, and tumor development

	114
	D14
	 RAN, member RAS oncogene family 
	 gi|48734884 
	24437.6
	7.01
	6
	194
	100
	123
	Translocation of RNA and proteins through the nuclear pore complex; Control of DNA synthesis and cell cycle progression.

	1
	D15
	 Neurofilament medium polypeptide (NF-M); encoded by the NEFM gene
	 gi|128147 
	102386.5
	4.9
	17
	455
	100
	298
	A biomarker of neuronal damage


Table 4. Mitochondrial DNA damage and copy number in the brain tissues of pediatric tumor patients and non-tumor control subjects.

	Study Parameters


	Tumor Male 

(n=10)
	Tumor  Female 

(n=15)
	Control  Female 

(n=11)
	P-value


	mtDNA Copy Number
	
	
	
	

	Mean + S.E.
	200.25 + 63.35
	189.58 + 48.94
	23.9 + 3.4
	0.015

	95% CI
	(77.0 – 323.0)
	(64 - 286)
	(17.43 - 30.6)
	

	Affected Subjectsa  (%)
	
	212.49 + 70.83 (9 = 60%)
	
	0.001

	Affected Subjectsb  (%)
	
	204.54 + 61.67 (11 = 73%)
	
	0.001

	
	
	
	
	

	mtDNA Damage
	
	
	
	

	Mean + S.E.
	4.75 + 1.10
	3.50 + 0.8
	4.52 + 0.64
	0.32

	95% CI
	(2.6 - 6.85)
	(1.93 - 5.07)
	(3.47 - 5.57)
	

	Affected Subjectsa  (%)
	
	7.1 + 0.9 (26)
	
	0.01


	Affected Subjectsb  (%)
	
	6.5 + 0.7 (40)
	
	0.015


Significant difference between epilepsy group compared to control group. 

aValues were higher than the upper limit of 95% CI of control group.

bValues were higher than the mean of control group
Table 5  Mitochondrial DNA variants and haplogroups in pediatric brain tumors







	Variant Position
	Male Controls (W/V)   Male BTs (W/V)                          
	Female Controls (W/V)    Female BTs (W/V)
	Gene
	Diseases/Haplogroups

	G709A
	0/9                                    0/10
	1/14                                   0/15
	12S rRNA
	Non-syndromic hearing loss

	T710C
	0/9                                    0/10
	0/14                                   0/15
	12S rRNA
	Colorectal tumor
mtDNA haplogroup (Hg)-L1b

	A1555G
	2/9 (30%)                         3/7 (43%)
	4/10  (0/11)                       5/10 (33%)
	12S rRNA
	Maternally inherited deafness 

	G1719A
	8/1                                   10/0
	14/0                                   14/1
	16S rRNA
	Hg-I, X

	T1738C
	8/1                                  10/0  
	3/11                                   13/2
	16S rRNA
	Colorectal tumor

	G3196A
	7/2                                   9/1
	11/3  (0/11)                       12/3           
	16S rRNA
	Alzeimer’s and Parkinson’s 

	T3197C
	9/0                                   10/0
	14/0  (0/11)                       14/0
	16S rRNA
	Hg-U5

	T3308C
	9/0                                   10/0
	13/1                                   15/0
	ND1
	MELAS, Colorectal tumor

	T3394C
	9/0                                    10/0
	14/0                                   15/0
	ND1
	LHON, Diabetes, Leukemia

	C3594T
	9/0                                     9/1
	14/0                                   15/0
	ND1
	Hg-L (L1 or L2)

	A3397G
	9/0                                     9/1
	14/0                                   15/0
	ND1
	Alzeimer’s and Parkinson’s

	A4136G
	0/9                                    0/10
	0/14                                   0/15
	ND1
	LHON

	A4295G
	8/1                                    10/0
	14/0                                   15/0
	tRNA Ile
	Cardiomyopathy 

	G4309A
	1/8                                     1/9
	0/14                                   0/15
	tRNA Ile
	Ophthalmoplegia

	A4317G
	3/6                                     2/8
	1/13   (0/11)                      5/10
	tRNA Ile
	Cardiomyopathy

	T4336C
	9/0                                     11/0
	14/0                                  15/0
	tRNA Gln
	Alzeimer’s and Parkinson’s

	A4917G
	0/9                                     1/10
	0/14                                  1/14
	ND2
	LHON, Hg-T

	G8251A
	9/0                                      9/1
	14/0                                  15/0
	COX II
	Hearing Loss, Hg-I,W

	G8994A
	9/0                                       9/1
	14/0                                  14/1
	ATP6
	Hearing Loss, Hg-W

	G9438A
	8/1                                      10/0
	13/1                                  15/0
	CO III
	LHON

	G9738T
	9/0                                      10/0
	13/1                                  14/1
	CO III
	LHON

	G9804A
	8/1                                      10/0
	13/1 (11/0)                       15/0
	CO III
	LHON

	G9952A
	5/4                                       6/4
	4/10 (11/0)                       6/9
	CO III
	Mitochondrial Encephalopathy

	T9957C
	3/6                                       4/6
	6/8                                   9/6
	CO III
	MELAS

	T9997C
	3/6                                       2/7
	6/8                                  9/6
	tRNA Gly
	MHCM

	A10006G
	6/3                                        9/1
	12/2  (0/11)                   13/2
	tRNA Gly
	tRNA Gly

	T10010C
	5/4   (55:45%)                    5/5 (50:50%)
	9/5  (4/7) (64:36%)       7/8 (47:53%)
	tRNA Gly
	PEM

	T10034C
	2/7                                       2/8
	1/13                              1/14
	tRNA Gly
	Hg-I

	A10044G
	5/4                                       5/5
	9/5   (70%)                  7/8 (46%)
	tRNA Gly
	Sudden infant death syndrome (SIDS)

	A10398G
	8/1                                       8/2
	13/1  (0/11)                 11/4   
	ND3
	↓PD, ↓AD;A-↑Breast Cancer  (BRCA)  in AA, Hg-M

	C10400T
	6/3                                       8/2
	11/3                             11/4
	ND3
	Hg-M

	A12308G
	0/9                                       0/10 
	1/13                             2/13
	tRNA LeuCUN
	Hg-U&K; CPEO / Stroke / Cardiomyopathy (CM)

	G13368A
	0/9                                       0/10
	0/14                             0/15
	ND5
	Hg-T

	G13708A
	3/6                                       2/8
	3/11                            4/11
	ND5
	Hg-J; LHON


