Supplementary Tables
Table 1: Detail of 20 cases of reported mitochondrial DNA base substitution diseases: rRNA/tRNA mutations.
	582
	 MT-TF
	Mitochondrial myopathy
	T582C
	tRNA Phe
	-
	+
	Reported
	0
	2

	583
	 MT-TF
	MELAS / MM & EXIT
	G583A
	tRNA Phe
	-
	+
	Cfrm
	0
	3

	586
	 MT-TF
	Extrapyramidal disorder with akinesia-rigidity, psychosis and SNHL
	G586A
	tRNA Phe
	-
	+
	Reported
	0
	2

	602
	 MT-TF
	Axial myopathy with encephalopathy
	C602T
	tRNA Phe
	-
	+
	Reported
	0
	1

	606
	 MT-TF
	 Myoglobinuria
	A606G
	tRNA Phe
	+
	+
	Unclear
	13
	4

	608
	 MT-TF
	Tubulo-interstitial nephritis
	A608G
	tRNA Phe
	+
	-
	Reported
	0
	2

	611
	 MT-TF
	 MERRF
	G611A
	tRNA Phe
	-
	+
	Reported
	0
	3

	616
	 MT-TF
	Maternally inherited epilepsy
	T616C
	tRNA Phe
	+
	+
	Reported
	1
	1

	616
	 MT-TF
	Maternally inherited epilepsy
	T616G
	tRNA Phe
	+
	+
	Reported
	1
	1

	617
	 MT-TF
	Carotid artery stenosis
	G617A
	tRNA Phe
	-
	+
	Reported
	0
	1

	618
	 MT-TF
	 MM
	T618C
	tRNA Phe
	-
	+
	Reported
	0
	1

	618
	 MT-TF
	Ptosis CPEO MM & EXIT
	T618G
	tRNA Phe
	-
	+
	Reported
	0
	1

	622
	 MT-TF
	EXIT & Deafness
	G622A
	tRNA Phe
	-
	+
	Reported
	0
	2

	625
	 MT-TF
	SNHL & Epilepsy
	G625A
	tRNA Phe
	-
	+
	Reported
	0
	1

	628
	 MT-TF
	 DEAF
	C628T
	tRNA Phe
	-
	+
	Reported
	3
	1

	636
	 MT-TF
	 DEAF
	A636G
	tRNA Phe
	+
	-
	Reported
	7
	2

	642
	MT-TF
	Ataxia, PEO, deafness
	T642C
	tRNA Phe
	-
	+
	Reported
	0
	1

	663
	MT-RNR1
	Coronary Atherosclerosis risk
	A663G
	12S rRNA
	+
	-
	Reported
	943
	1

	669
	MT-RNR1
	DEAF
	T669C
	12S rRNA
	+
	-
	Reported
	66
	4

	721
	MT-RNR1
	Possibly LVNC-associated
	T721C
	12S rRNA
	+
	-
	
	
	



Table 2: Table results for 20 cases of Reported Mitochondrial DNA Base Substitution Diseases: rRNA/tRNA mutations.
	Location mutation
	Number of Resonance 10946 6765 C+A 4181 T+G reference 10 resonances
	Number of Resonance 17711 10946 C+A 6765 T+G reference 8 resonances
	Number of Resonance 28657 17711 C+A 10946 T+G reference 152 resonances

	582
	16
	13
	150

	583
	16
	13
	150

	586
	16
	13
	150

	602
	18
	13
	143

	606
	18
	13
	145

	608
	18
	13
	143

	611
	16
	13
	150

	616
	16
	13
	150

	616
	10
	8
	152

	617
	16
	13
	150

	618
	16
	13
	150

	618
	10
	8
	152

	622
	16
	13
	150

	625
	16
	13
	150

	628
	18
	13
	142

	636
	18
	13
	142

	642
	16
	13
	149

	663
	18
	13
	142

	669
	16
	13
	148

	721
	16
	13
	151



Table 3: Table of 25 mtDNA somatic mutations.
	MITOMAP: mtDNA Somatic Mutations

	Locus
	Nucleotide Position
	Nucleotide Change
	Homoplasmy
	Heteroplasmy
	Cell or Tissue Type
	GB Sequences (# FL / # CR)*
	References

	MT-DLOOP
	1
	G-C
	+
	-
	prostate tumor
	-
	references

	MT-DLOOP
	32
	A-G
	-
	+
	POLG/PEO patient
	-
	references

	MT-DLOOP
	45
	A-G
	-
	+
	control skeletal muscle
	1 (1/0)
	references

	MT-DLOOP
	46
	T-C
	-
	+
	control skeletal muscle
	3 (2/1)
	references

	MT-DLOOP
	52
	T-C
	+
	-
	ovarian tumor
	13 (1/12)
	references

	MT-DLOOP
	55
	T-C
	-
	+
	control skeletal muscle
	111 (64/47)
	references

	MT-DLOOP
	59
	T-C
	-
	+
	control skeletal muscle
	55 (41/14)
	references

	MT-DLOOP
	60
	T-C
	-
	+
	normal tissues
	31 (18/13)
	references

	MT-DLOOP
	62
	G-C
	-
	+
	aging brains
	47 (46/1)
	references

	MT-DLOOP
	64
	C-A
	-
	+
	POLG/PEO muscle, normal tissues
	3 (2/1)
	references

	MT-DLOOP
	64
	C-T
	-
	+
	aging brains
	1576 (948/628)
	references

	MT-DLOOP
	66
	G-del
	-
	+
	normal tissues
	35 (20/15)
	references

	MT-DLOOP
	66
	G-A
	-
	+
	POLG/PEO muscle, normal tissues
	59 (19/40)
	references

	MT-DLOOP
	67
	G-A
	-
	+
	POLG/PEO muscle, normal tissues
	1 (0/1)
	references

	MT-DLOOP
	72
	T-C
	-
	+
	aging brains, POLG/PEO & control muscle, normal tissues
	954 (553/401)
	references

	MT-DLOOP
	73
	A-G
	-
	+
	aging brains, POLG/PEO & control muscle, buccal cell,
thyroid &
prostate tumors
	44239 (23631/20608)
	references

	MT-DLOOP
	74
	G-A
	+
	-
	head/neck tumor
	-
	references

	MT-DLOOP
	74
	T-A
	-
	+
	POLG/PEO muscle
	-
	references

	MT-DLOOP
	74
	T-G
	-
	+
	POLG/PEO muscle
	1 (0/1)
	references

	MT-DLOOP
	80
	C-A
	-
	+
	POLG/PEO muscle
	-
	references

	MT-DLOOP
	84
	A-G
	-
	+
	POLG/PEO muscle
	-
	references

	MT-DLOOP
	91
	C-T
	-
	+
	control skeletal muscle
	4 (4/0)
	references

	MT-DLOOP
	92
	G-A
	-
	+
	aging brains
	107 (101/6)
	references

	MT-DLOOP
	94
	G-A
	+
	-
	prostate tumor, normal tissues
	311 (126/185)
	references

	MT-DLOOP
	97
	G-A
	-
	+
	POLG/PEO muscle
	20 (17/3)
	references

	MT-DLOOP
	98
	C-del
	+
	-
	thyroid tumor
	-
	references

	MT-DLOOP
	100
	G-A
	-
	+
	POLG/PEO muscle
	1 (0/1)
	references



Table 4: Table of 19 mtDNA somatic mutations.
	Position Locus
	Nucleotide Change
	Amino Acid Change
	Homoplasmy
	Heteroplasmy
	Cell or Tissue type
	 Note
	References

	16537
	C-T
	non-coding
	+
	-
	pancreatic cancer cell line
	.
	1

	16532
	A-T
	non-coding
	-
	+
	bladder tumor
	.
	1

	16527
	C-T
	non-coding
	+
	-
	pancreatic cancer cell line
	.
	1

	16519
	T-C
	non-coding
	+
	+
	glioblastoma, gastric, lung, ovarian, prostate tumors
	.
	6

	16474
	G-C
	non-coding
	-
	+
	prostate tumor
	.
	2

	16465
	C-T
	non-coding
	+
	-
	ovarian tumor
	.
	1

	16459
	C-T
	non-coding
	+
	-
	prostate tumor
	.
	2

	16438
	G-A
	non-coding
	-
	+
	gastric carcinoma
	.
	1

	16403
	C-T
	non-coding
	+
	-
	prostate tumor
	.
	2

	16399
	A-G
	non-coding
	-
	+
	gastric carcinoma
	.
	1

	16391
	G-A
	non-coding
	+
	-
	ovarian tumor
	.
	1

	16390
	G-A
	non-coding
	+
	+
	breast, ovarian tumor
	.
	2

	16365
	C-T
	non-coding
	+
	-
	ovarian carcinoma
	.
	2

	16357
	T-C
	non-coding
	+
	-
	hair
	.
	1

	16356
	T-C
	non-coding
	+
	-
	glioblastoma
	.
	2

	16355
	C-T
	non-coding
	+
	+
	normal tissues
	.
	2

	16352
	T-C
	non-coding
	-
	+
	MNGIE fibroblasts
	.
	1

	16324
	T-C
	non-coding
	+
	-
	esophageal cancer
	.
	1

	16311
	T-C
	non-coding
	-
	+
	prostate tumor
	.
	1



Table 5: Results of 44 (25+19) mtDNA somatic mutations.
	Location mutation
	Number of Resonance 10946 6765 C+A 4181 T+G reference 10 resonances
	Number of Resonance 17711 10946 C+A 6765 T+G reference 8 resonances
	Number of Resonance 28657 17711 C+A 10946 T+G reference 152 resonances

	1
	16
	13
	152

	32
	18
	13
	145

	45
	18
	13
	145

	46
	16
	13
	152

	52
	16
	13
	152

	55
	16
	13
	152

	59
	16
	13
	152

	60
	16
	13
	152

	62
	16
	13
	152

	64
	10
	8
	152

	64
	18
	13
	145

	66
	16
	13
	152

	67
	16
	13
	152

	72
	16
	13
	152

	73
	18
	13
	145

	74
	16
	13
	152

	74
	16
	13
	152

	74
	10
	8
	152

	80
	10
	8
	152

	84
	18
	13
	145

	91
	18
	13
	145

	92
	16
	13
	152

	94
	16
	13
	152

	97
	16
	13
	152

	100
	16
	13
	152

	16536
	18
	13
	145

	16531
	18
	13
	145

	16526
	18
	13
	145

	16518
	16
	13
	152

	16473
	16
	13
	154

	16464
	18
	13
	147

	16458
	18
	13
	147

	16437
	16
	13
	154

	16402
	18
	13
	147

	16398
	18
	13
	147

	16390
	16
	13
	154

	16389
	16
	13
	154

	16364
	18
	13
	147

	16356
	16
	13
	154

	16355
	16
	13
	154

	16354
	18
	13
	147

	16351
	16
	13
	154

	16323
	16
	13
	154

	16310
	16
	13
	154




Table 6: First set of candidate LHON mutations found as single family or singleton cases.
	Mutation
	Nt Δ
	AA Δ
	AA Cons a
	% Patients
	% Controls
	Het. b
	Penetrance c % Relatives
	Penetrance c % Males
	% Recovery d
	References

	MTND4*LHON11778A
	G-A
	R340H
	H
	69
	0
	+/-
	33-60
	82
	4
	(27)

	MTND1*LHON3460A
	G-A
	A52T
	M
	13
	0
	+/-
	14-75
	40-80
	22
	(10,16)

	TND6*LHON14484C
	T-C
	M64V
	L
	14
	0
	+/-
	27-80
	68
	37-65
	(2,13,18)

	MTND1*LHONMELAS3376A
	G-A
	E24K
	H
	Rare
	0
	+/+
	NA
	NA
	NA
	(33,34)

	MTND1*LHON3635A
	G-A
	S110N
	H
	Rare
	0
	+/-
	29 (range 11-64)
	54 (range 25-100)
	Low
	(3)

	TND1*LDYT3697A
	G-A
	G131S
	H
	Rare
	0
	+/+
	NA
	NA
	NA
	(32)

	MTND1*LHON3700A
	G-A
	A112T
	H
	Rare
	0
	-
	NA
	NA
	UN
	(1a,7)

	MTND1*LHON3733A
	G-A
	E143K
	H
	Rare
	0
	+/-
	24-30
	36-44
	Yes
	(1a,26)

	MTND1*LHON4171A
	C-A
	L289M
	H
	Rare
	0
	+/-
	46
	47
	Yes
	(20)

	MTND3*LDYT10197A
	G-A
	A47T
	H
	Rare
	4/30589
	+/+
	NA
	NA
	NA
	(36)

	MTND4L*LHON10663C
	T-C
	V65A
	L
	Rare
	0
	+/-
	56
	60
	UN
	(1a,1b)

	MTND5*LHON13051A
	G-A
	G239S
	H
	Rare
	0
	-
	56
	63
	UN
	(5b,14)

	MTND6*LDYT14459A
	G-A
	A72V
	M
	Rare
	0
	+
	NA
	NA
	Low
	(8,19,24)

	MTND6*LHON14482A
	C-A
	M64I
	L
	Rare
	0
	+/-
	NA
	89
	Yes
	(1a,25)

	MTND6*LHON14482G
	C-G
	M64I
	L
	Rare
	0
	-
	NA
	NA
	UN
	(11)

	MTND6*LHON14495G
	A-G
	L60S
	H
	Rare
	0
	+
	NA
	NA
	Low
	(4)

	MTND6*LHON14502C
	T-C
	I58V
	H
	Rare
	0
	-
	14502:10%14502+11778:37%
	14502:11%14502+11778:47%
	UN
	(1a,30)

	MTND6*LHON14568T
	C-T
	G36S
	M
	Rare
	0
	-
	NA
	NA
	UN
	(6,28)




Table 7: Other candidate LHON mutations found as single family or singleton cases.
	Mutation
	Nt Δ
	AA Δ
	AA Cons a
	# Patients
	# Controls
	Het. b
	Recovery d
	References

	MTND1*LHON3472T
	T-C
	F56L
	H
	1 case
	3/18037
	-
	UN
	(22b)

	MTND1*LHON4025T
	C-T
	T240M
	M
	1 family; 3 cases
	0
	-
	UN
	(15)

	MTND2*LHON5244A
	G-A
	G259S
	H
	1 case
	0
	+
	UN
	(1b)

	MTND2*LHON4640A
	C-A
	I57M
	L
	1 family; 4 cases
	0
	-
	UN
	(3)

	MTND3*LHON10237C
	T-C
	I60T
	H
	1 family; 2 cases
	0
	-
	UN
	(9)

	MTND4*LHON11253C
	T-C
	I165T
	H
	1 case
	0
	-
	Yes
	(22)

	MTND4*LDYT11696G/MTND6*LDYT14596A
	A-G G-A
	V312I I26M
	L      M
	1 family; 11 cases
	0
	+
	UN
	(5)

	MTND5*LHON12811C
	T-C
	Y159H
	M
	1 family; 2 cases
	0
	-
	UN
	(15)

	MTND5*LHON12848T
	C-T
	A171V
	H
	1 case
	0
	+
	UN
	(23)

	MTND5*LHON13637G
	A-G
	Q434R
	L
	1 family; 3 cases
	0
	-
	UN
	(15)

	MTND5*LHON13730A
	G-A
	G465E
	M
	1 case
	0
	+
	Yes
	(12)

	MTND6*LHON14279A
	G-A
	S132L
	M
	1 family; 2 cases
	0
	-
	UN
	(29)

	MTND6*LHON14325C
	T-C
	N117D
	L
	1 case
	0
	-
	UN
	(14)

	MTND6*LHON14498T
	C-T
	Y59C
	M
	1 case
	0
	+/_
	UN
	(28)

	MTATP6*LHON9101C
	T-C
	I192T
	L
	1 case
	0
	-
	UN
	(21)

	MTCO3*LHON9804A
	G-A
	A200T
	H
	Multiple unrelated singleton cases
	0
	-
	UN
	(14,17)

	MTCYB*LHON14831A
	G-A
	A29T
	M
	1 case
	0
	-
	UN
	(7)



Table 8: Results for 36 mutations cases of LHON disease (Leber's Hereditary Optic Neuropathy).
	Location mutation
	Number of Resonance 10946 6765 C+A 4181 T+G reference 10 resonances
	Number of Resonance 17711 10946 C+A 6765 T+G reference 8 resonances
	Number of Resonance 28657 17711 C+A 10946 T+G reference 152 resonances

	11777
	11
	13
	187

	3459
	17
	13
	148

	14483
	15
	13
	193

	3375
	17
	13
	148

	3634
	17
	13
	148

	3696
	17
	13
	148

	3699
	17
	13
	148

	3732
	17
	13
	148

	4170
	10
	8
	152

	10196
	11
	13
	148

	10662
	11
	13
	144

	13050
	11
	13
	193

	14458
	12
	13
	193

	14481
	10
	8
	152

	14481
	19
	13
	172

	14494
	18
	13
	172

	14501
	16
	13
	193

	14567
	18
	13
	172

	3471
	17
	13
	148

	4024
	19
	13
	179

	5243
	17
	13
	148

	4639
	10
	8
	152

	10236
	11
	13
	148

	11252
	11
	13
	154

	11695
	11
	13
	169

	14595
	18
	13
	172

	12810
	11
	13
	190

	12847
	11
	13
	211

	13636
	11
	13
	172

	13729
	11
	13
	193

	14278
	10
	13
	193

	14324
	10
	13
	193

	14497
	16
	13
	193

	9100
	11
	13
	148

	9803
	11
	13
	148

	14830
	16
	13
	197



Table 9: (A+C) / TCAG Lucas resonances for the 44 (19+25) mtDNA somatic mutations of Manuscript Table 4.
	Location mutation
	Number of Resonance 9349 5778 C+A 3571 T+G reference 42 resonances
	Number of Resonance 15127 9349 C+A 5778 T+G reference 26 resonances
	Number of Resonance 24476 15127 C+A 9349 T+G reference 56 resonances

	1
	41
	24
	93

	32
	42
	15
	59

	45
	42
	15
	59

	46
	41
	24
	93

	52
	41
	24
	93

	55
	41
	24
	93

	59
	41
	24
	93

	60
	41
	24
	93

	62
	41
	24
	94

	64
	42
	26
	56

	64
	42
	15
	59

	66
	41
	24
	93

	67
	41
	24
	93

	72
	41
	24
	93

	73
	42
	15
	58

	74
	41
	24
	93

	74
	41
	24
	93

	74
	42
	26
	56

	80
	42
	26
	56

	84
	42
	15
	58

	91
	42
	15
	58

	92
	41
	24
	93

	94
	41
	24
	93

	97
	41
	24
	93

	100
	41
	24
	93

	16536
	42
	15
	59

	16531
	42
	15
	59

	16526
	42
	15
	59

	16518
	41
	24
	93

	16473
	41
	24
	93

	16464
	42
	15
	59

	16458
	42
	15
	59

	16437
	41
	24
	93

	16402
	42
	15
	59

	16398
	42
	15
	59

	16390
	41
	24
	93

	16389
	41
	24
	93

	16364
	42
	15
	59

	16356
	41
	24
	93

	16355
	41
	24
	93

	16354
	42
	15
	59

	16351
	41
	24
	93

	16323
	41
	24
	93

	16310
	41
	24
	93




Table 10: Comparative analysis of Fibonacci and Lucas resonances (A+C) / TCAG for the 44 (19+25) mtDNA somatic mutations of Table 4.
	reference
	Resonance 9349
	reference
	Resonances 109
	reference
	Resonance 1512
	reference
	Resonances 177
	reference
	Resonaces 2447
	reference
	Resonances 28657

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	145

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	145

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	94
	152
	152

	42
	42
	10
	10
	26
	26
	8
	8
	56
	56
	152
	152

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	145

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	42
	10
	18
	26
	15
	8
	13
	56
	58
	152
	145

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	42
	10
	10
	26
	26
	8
	8
	56
	56
	152
	152

	42
	42
	10
	10
	26
	26
	8
	8
	56
	56
	152
	152

	42
	42
	10
	18
	26
	15
	8
	13
	56
	58
	152
	145

	42
	42
	10
	18
	26
	15
	8
	13
	56
	58
	152
	145

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	145

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	145

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	145

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	152

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	147

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	147

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	147

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	147

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	147

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	42
	10
	18
	26
	15
	8
	13
	56
	59
	152
	147

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154

	42
	41
	10
	16
	26
	24
	8
	13
	56
	93
	152
	154




Table 11: G/TCAG Fibonacci resonances in 16 mtDNA human genome mutations analysed in 1999.
	Reference Line number
	Disease
	Detail of Mutation
	Kind of Mutation
	Source/Reference (18 19 20 21)
	Number of Bases Mutations
	Number of 6765 long resonances

	1/ "open" linear 16549bp mtDNA
	Normal Mt-DNA
	No Mutation
	No Mutation
	Sequence Andeson et al
	0 mutation
	17

	2/ "closed" circular 16549bp mtDNA
	Normal Mt-DNA
	No Mutation
	No Mutation
	Sequence Andeson et al
	1 mutation
	184

	3/Mutations in D-loop Uncoding Area region
	No disease Referended (hypervariability)
	6 Mutations: 5 changes, 1 delete
	16171  16327 punctual mutations
	Simulation
	6 Mutations (5 changes, 1 delete)
	103

	4/ ADPD-3196A
	ADPDAlzheimer/ Parkinson
	G   A
	r-RNA 16S
	“Mitomap” Database
	1 change
	109

	5/ LHON-15812A
	LHON
	G  A
	Missense
	“Mitomap” Database
	1 change
	116

	6/ LDYS-14459A
	LHON/ Dystonia
	G  A
	Missense
	Wallace In Science
	1 change
	152

	7/ ADPD-5460A
	AD Alzheimer
	G  A
	Missense
	“Mitomap” Database
	1 change
	194

	8/ MELAS-3243G
	MELAS/ Diabetes Mellitus
	A  G
	t-RNA Leu
	Wallace In Science
	1 change
	102

	9/ FICP-4269G
	FICP
	A  G
	t-RNA Ile
	“Mitomap” Database
	1 change
	102

	10/ CPEO-5692G
	CPEO
	T  G
	t-RNA Asn
	  "    "    "
	1 change
	166

	11/ LHON-4136G
	LHON
	A  G
	Missense
	  "    "    "
	1 change
	102

	12/ ADPD-3397G
	ADPD
	A  G
	Missense
	  "    "    "
	1 change
	102

	13/ Caucasian people 4-mutations
	LHON
	4216 TC
	Missense
	  "    "    "
	4 changes
	99

	
	
	13708GA
	
	
	
	

	
	
	14484TC
	
	
	
	

	
	
	15257GA
	
	
	
	

	14/ PEM-3271-del
	PEM
	3271 del T
	t-RNA Leu
	  "    "    "
	1 delete
	185

	15/ AMDF-7472-ins
	PEM/AMDF
	7472 ins C
	t-RNA Ser
	  "    "    "
	1 insert
	185

	16/ MM-15940-del
	MM
	15940 del T
	t-RNA Thr
	  "    "    "
	1 delete
	185

	LHON: Leber Hereditary Optic Neuropathy; AD: Alzheimer's Disease; ADPD: Alzheimer's Disease and Parkinson's Disease; MM: Mitochondrial Myopathy; CPEO:  Chronic Progressive External Ophtalmoplegia; FICP: Fatal Infantile Cardiomyopathy Plus a MELAS-associated cardiomyopathy; MELAS: Mitochondrial Encephalomyopathy, Lactid Acidosis, add Stroke-like episodes; PEM: Progressive Encephalopathy; DMDF: Diabetes Mellitus + DeaFness





Table 12: Analysing 100 new cases of somatic mutations by Fibonacci « Hyper Constraints Super Resonances
	Position 
	Locus
	Nucleotide Change
	Amino Acid Change
	Homoplasmy
	Heteroplasmy
	Cell or Tissue type
	Note
	References

	1040
	MT-RNR1
	C-T
	non-coding
	.
	.
	MNGIE fibroblasts
	.
	1

	1097
	MT-RNR1
	G-A
	non-coding
	+
	-
	colonic crypts
	.  
	1

	1243
	MT-RNR1
	T-C
	non-coding
	+
	-
	pancreatic cancer cell line 
	.
	1

	1289
	MT-RNR1
	G-C
	non-coding
	+
	-
	colonic crypts
	.
	1

	1320
	MT-RNR1
	G-A
	non-coding
	-
	+
	normal breast
	.
	1

	1401
	MT-RNR1
	G-A
	non-coding
	+
	-
	ovarian carcinoma
	.
	2

	1406
	MT-RNR1
	T-C
	non-coding
	+
	-
	pancreatic cancer cell line 
	.
	1

	1474
	MT-RNR1
	G-A
	non-coding
	-
	+
	endometrial and ovarian tumors
	.
	1

	1586
	MT-RNR1
	G-A
	non-coding
	-
	+
	colonic crypts
	.
	1

	1676
	MT-RNR2
	A-G
	non-coding
	+
	-
	pancreatic cancer cell line 
	.
	1

	1721
	MT-RNR2
	C-T
	non-coding
	+
	+
	acute leukemia platelets, leukocytes & bone marrowHeteroplasmic in acute leukemia, homoplasmic or absent in earlier stage.
	.
	1

	1738
	MT-RNR2
	T-C
	non-coding
	+
	-
	colorectal tumor  
	.
	2

	1811
	MT-RNR2
	A-G
	non-coding
	+
	-
	head/neck tumor 
	.
	2

	1831
	MT-RNR2
	G-A
	non-coding
	-
	+
	colonic crypts    
	.
	1

	1952
	MT-RNR2
	T-C
	non-coding
	+
	-
	ovarian carcinoma
	.
	2

	1967
	MT-RNR2
	T-C
	non-coding
	-
	+
	colorectal tumor  
	.
	2

	2015
	MT-RNR2
	G-A
	non-coding
	+
	-
	pancreatic cancer cell line 
	.
	1

	2056
	MT-RNR2
	G-A
	non-coding
	+
	+
	acute leukemia platelets, leukocytes & bone marrow Heteroplasmic in acute leukemia, homoplasmic or absent in earlier stage
	.
	1

	2222
	MT-RNR2
	T-C
	non-coding
	+
	-
	pancreatic cancer cell line .
	.
	1

	2233
	MT-RNR2
	T-A
	non-coding
	.
	.
	MNGIE fibroblasts
	.
	1

	2275
	MT-RNR2
	T-C
	non-coding
	-
	+
	colonic crypts    
	.
	1

	2299
	MT-RNR2
	T-A
	non-coding
	-
	+
	colorectal tumor  
	.
	2

	2445
	MT-RNR2
	T-C
	non-coding
	+
	-
	bladder tumor   
	.
	2

	2643
	MT-RNR2
	G-C
	non-coding
	-
	+
	colonic crypts    
	.
	1

	2664
	MT-RNR2
	T-C
	non-coding
	+
	-
	lung tumor
	.
	2

	2680
	MT-RNR2
	T-C
	non-coding
	-
	+
	endometrial and ovarian tumors
	.
	1

	2756
	MT-RNR2
	C-T
	non-coding
	.
	.
	Pituitary adenoma
	.
	1

	2805
	MT-RNR2
	A-T
	non-coding
	+
	-
	pancreatic cancer cell line xenograf, MNGIE fibroblasts
	.
	2

	2815
	MT-RNR2
	G-A
	non-coding
	-
	+
	colonic crypts    
	.
	1

	2905
	MT-RNR2
	A-G
	non-coding
	+
	-
	pancreatic cancer cell line 
	.
	1

	2916
	MT-RNR2
	G-A
	non-coding
	-
	+
	colonic crypts    
	.
	1

	2923
	MT-RNR2
	G-A
	non-coding
	+
	-
	prostate tumor   
	.
	2

	2998
	MT-RNR2
	C-CT
	non-coding
	+
	-
	lung tumor
	.
	1

	3014
	MT-RNR2
	G-A
	non-coding
	+
	-
	colonic crypts    
	.
	1

	3054
	MT-RNR2
	G-A
	non-coding
	+
	-
	bladder tumor   
	.
	2

	3094
	MT-RNR2
	G-A
	non-coding
	-
	+
	colonic crypts    
	.
	1

	3232:3236
	MT-TL1
	TAAG-T 
	non-coding
	-
	+
	elderly muscle
	3-bp deletion
	1

	3242
	MT-TL1 
	G-A
	non-coding
	nr
	nr
	elderly brain   
	.
	1

	3243
	MT-TL1 
	A-G
	non-coding
	+
	+
	elderly brain, elderly muscle, colon tumor, oncocytoma
	.
	5

	3244
	MT-TL1 
	G-A
	non-coding
	+
	+
	elderly brain,gastric carcinoma, lung tumor, thyroid
	.
	4

	3308
	MT-ND1
	 T-C
	M-T
	+
	-
	colorectal tumor  
	.
	2

	3323:3588
	MT-ND1
	(N)ins
	multiple
	-
	+
	renal cell carcinoma
	264-bp deletion, alternate
	position 3326:3591 1

	3357
	MT-ND1 
	G-A
	syn
	+
	-
	prostate tumor   
	.
	2

	3386
	MT-ND1 
	T-C
	I-T
	-
	+
	MNGIE tissues   
	.
	1

	3394
	MT-ND1    
	T-C
	Y-H
	+
	+
	acute leukemia platelets, leukocytes & bone marrow Heteroplasmic in acute leukemia, homoplasmic or absent in earlier stage
	.
	1

	3421
	MT-ND1 
	G-A
	V-M
	+
	-
	pancreatic cancer cell line .
	.
	1

	3425
	MT-ND1
	 T-C
	V-A
	-
	+
	endometrial tumor
	.
	1

	3434
	MT-ND1 
	A-G
	Y-C
	+
	-
	prostate tumor   
	.
	2

	3436
	MT-ND1 
	G-A
	G-Ter
	-
	+
	head/neck tumor 
	.
	1

	3470
	MT-ND1 
	T-C
	L-P
	-
	+
	endometrial tumor
	.
	1

	3480
	MT-ND1
	 A-G
	syn
	+
	-
	prostate tumor   
	.
	2

	3487
	MT-ND1 
	C-T
	syn
	.
	.
	pituitary oncocytoma
	.
	1

	3505
	MT-ND1 
	A-G
	T-A
	+
	-
	pancreatic cancer cell line, prostate tumor  
	.
	3

	3526
	MT-ND1
	 G-A
	A-T
	+
	-
	thyroid tumor
	.
	2

	3566:3571
	MT-ND1
	 C(6)-C(7)
	frameshift
	+
	-
	colorectal tumor, oncocytoma
	.
	3

	3571
	MT-ND1
	 C-del
	frameshift
	+
	-
	oncocytoma
	.
	1

	3594
	MT-ND1 
	C-T
	syn
	+
	-
	thyroid tumor
	.
	2

	3653
	MT-ND1 
	T-C
	I-T
	.
	.
	MNGIE fibroblasts
	.
	1

	3654
	MT-ND1 
	C-T
	syn
	+
	-
	pancreatic cancer cell line .
	.
	1

	3670
	MT-ND1
	 G-A
	A-T
	+
	-
	pancreatic cancer cell line xenograft / endometrial tumor
	.
	2

	3679
	MT-ND1 
	T-C
	S-P
	-
	+
	head/neck tumor 
	.
	1

	3730
	MT-ND1 
	T-C
	Y-H
	-
	+
	endometrial tumor
	.
	1

	3910
	MT-ND1 
	G-A
	E-K
	+
	-
	thyroid tumor
	.
	2

	3918
	MT-ND1 
	G-A
	syn
	.
	.
	breast tumor
	.
	2

	3922
	MT-ND1 
	G-A
	E-K
	+
	-
	head/neck tumor 
	.
	1

	3931
	MT-ND1 
	T-C
	S-P
	-
	+
	head/neck tumor 
	.
	1

	3949
	MT-ND1 
	T-C
	Y-H
	.
	.
	thyroid oncocytoma
	.
	1

	3951
	MT-ND1 
	C-T
	syn
	.
	.
	pituitary oncocytoma
	.
	1

	3992
	MT-ND1 
	C-T
	T-M
	+
	-
	thyroid tumor
	.
	2

	4028
	MT-ND1 
	T-C
	I-T
	.
	.
	MNGIE fibroblasts
	.
	1

	4160
	MT-ND1 
	T-A
	L-H
	.
	.
	MNGIE fibroblasts
	.
	1

	4188
	MT-ND1 
	A-G
	syn
	+
	-
	breast cyst
	.
	1

	4216
	MT-ND1   
	  T-C
	Y-H
	+
	+
	acute leukemia platelets, leukocytes & bone marrow Heteroplasmic in acute leukemia, homoplasmic or absent in earlier stage
	.
	1

	4296
	MT-TI   
	G-A
	non-coding
	+
	-
	pituitary oncocytoma
	.
	1

	4309
	MT-TI   
	G-A
	non-coding
	.
	.
	thyroid oncocytoma
	.
	1

	4312
	MT-TI   
	C-T
	non-coding
	+
	-
	thyroid tumor
	.
	2

	4370
	MT-TQ  
	C-T
	non-coding
	-
	+
	MNGIE fibroblasts
	.
	1

	4398:14822   
	MT-TQ,
MT-TM, 
MT-ND2, MT-TW,
MT-TA,
MT-TN,
MT-TC,
MT-TY,
MT-CO1,
MT-TS1,
MT-TD,
MTCO2,
MT-TK,
MT-ATP8,
MT-ATP6,
MT-CO3,
MT-TG,
MT-ND3,
MT-TR,
MT-ND4L,
MT-ND4,
MT-TH,
MT-TS2,
MT-TL2,
MT-ND5,
MT-ND6,
MT-TE,
MT-CYB
	(N)ins
	multiple
	-
	+
	elderly muscle
	10422-bp deletion
	2

	4399
	MT-TQ  
	T-C
	non-coding
	+
	-
	colonic crypts
	.
	1

	4421
	MT-TM  
	G-A
	non-coding
	-
	+
	elderly muscle
	.
	1

	4446
	MT-TM  
	G-A
	non-coding
	-
	+
	colonic crypts
	.
	1

	4460
	MT-TM  
	T-C
	non-coding
	-
	+
	elderly muscle
	.
	1

	4550
	MT-ND2 
	T-C
	syn
	+
	-
	colonic crypts    .
	.
	1

	4580
	MT-ND2 
	G-A
	syn
	+
	-
	pancreatic cancer cell line
	.
	1

	4605
	MT-ND2 
	A-G
	K-E
	.
	.
	head/neck tumor .
	.
	1

	4613
	MT-ND2 
	A-G
	syn
	+
	-
	thyroid tumor
	.
	2

	4646
	MT-ND2 
	T-C
	syn
	+
	-
	glioblastoma
	.
	1

	4722
	MT-ND2 
	A-G
	T-A
	-
	+
	endometrial and ovarian tumors
	.
	1

	4788
	MT-ND2 
	G-A
	G-Ter
	-
	+
	colonic crypts    .
	.
	1

	4811
	MT-ND2 
	A-G
	syn
	+
	-
	pancreatic cancer cell line
	.
	1

	4831
	MT-ND2 
	G-A
	G-D
	+
	+
	pituitary oncocytoma
	.
	3

	4940
	MT-ND2 
	C-T
	syn
	+
	-
	thyroid tumor
	.
	2

	4985
	MT-ND2 
	A-G
	syn
	+
	-
	thyroid tumor
	.
	2

	4986
	MT-ND2
	 A-C
	T-P
	-
	+
	oral cancer
	.
	1

	4986
	MT-ND2 
	A-G
	T-A
	-
	+
	colonic crypts    .
	.
	1

	5026
	MT-ND2 
	A-G
	H-R
	-
	+
	oral cancer
	.
	1

	5132:5134
	MT-ND2 
	AAA-A
	frameshift
	+
	-
	skeletal muscle - myopathy
	.
	3

	5140
	MT-ND2 
	G-A
	S-N
	+
	-
	colonic crypts    .
	.
	1

	5164
	MT-ND2
	G-A
	R-H
	-
	+
	colonic crypts    .
	.
	1

	5198
	MT-ND2 
	A-G
	syn
	+
	-
	glioblastoma
	.
	1

	5212
	MT-ND2 
	T-C
	L-P
	+
	-
	endometrial tumor
	.
	1

	5231
	MT-ND2 
	G-A
	syn
	+
	-
	endometrium control tissue
	Normal in paired tumor tissue
	1

	5251
	MT-ND2 
	T-del
	frameshift
	+
	-
	parotid oncocytoma
	.
	1

	5260
	MT-ND2 
	G-A
	W-Ter
	+
	-
	parotid oncocytoma
	.
	1

	5298
	MT-ND2 
	A-G
	I-V
	+
	-
	papillary thyroid carcinoma
	.
	1

	5408
	MT-ND2 
	A-del
	frameshift
	+
	-
	papillary thyroid carcinoma
	.
	1

	5480
	MT-ND2 
	A-C
	syn
	-
	+
	aged substantia nigra neurons
	.
	1

	5517
	MT-ND2
	T-C
	non-coding
	.
	.
	MNGIE fibroblasts
	.
	1

	5521
	MT-ND2 
	G-A
	non-coding
	+
	-
	lung tumor, oncocytoma
	.
	3





[bookmark: _GoBack]Table13: Analysing Fibonacci « Hyper Constraints Super Resonances » in 50 somatics mutations from
hyperloop region.

	Position
	Locus
	Nucleotide Change
	Amino Acid Change
	Homoplasmy
	Heteroplasmy
	Cell or Tissue type
	Note
	 References

	
	MC-YB
	A-T
	L-L
	.
	.
	breast tumor
	.
	1

	15842
	MT-CYB
	A-d
	frameshift
	.
	.
	breast tumor
	.
	1

	15842
	MTCYB
	A-T
	M-L
	.
	.
	breast tumor
	.
	1

	15844
	MT-CYB
	A-C
	M-I
	.
	.
	breast tumor
	.
	1

	15849
	MT-CYB
	C-A
	T-N
	.
	.
	breast tumor
	.
	1

	15849
	MT-CYB
	C-T
	T-I
	.
	.
	breast tumor
	.
	1

	15884
	MT-CYB
	G-C
	A-P
	+
	-
	pancreatic cancer cell line
	.
	1

	15956
	MT-TP
	T-C
	non-coding
	-
	+
	MNGIE tissues
	.
	2

	15983
	MT-TP
	T-C
	non-coding
	+
	-
	pancreatic cancer cell line xenograft
	.
	1

	15995
	
	G-A
	non-coding
	+
	-
	endometrial tumor
	.
	1

	16028
	
	T-C
	non-coding
	-
	+
	myocyte
	.
	1

	16029
	
	T-C
	non-coding
	-
	+
	myocyte
	.
	1

	16033
	
	G-A
	non-coding
	-
	+
	myocyte
	.
	1

	16034
	
	G-A
	non-coding
	-
	+
	ovarian tumor, myocyte, normal tissues
	.
	3

	16035
	
	G-A
	non-coding
	-
	+
	myocyte, normal tissues
	.
	2

	16036
	
	G-A
	non-coding
	-
	+
	myocyte, normal tissues
	.
	2

	16043
	
	A-G
	non-coding
	-
	+
	MNGIE tissues
	.
	1

	16049
	
	G-A
	non-coding
	-
	+
	myocyte, normal tissues
	.
	2

	16053
	
	Cdel
	non-coding
	-
	+
	myocyte
	.
	1

	16054
	
	A-G
	non-coding
	-
	+
	myocyte
	.
	1

	16093
	
	C-T
	non-coding
	+
	-
	breast & prostate tumors, normal tissues
	.
	4

	16111
	
	C-T
	non-coding
	+
	-
	colonic crypts, prostate tumor
	.
	3

	16126
	
	T-C
	non-coding
	+
	-
	glioblastoma, normal tissues
	.
	3

	16134
	
	C-T
	non-coding
	+
	-
	glioblastoma
	.
	2

	16148
	
	C-T
	non-coding
	nr
	nr
	aging brains
	.
	1

	16172
	
	T-C
	non-coding
	-
	+
	MNGIE tissues, head/neck tumor back-mutation
	.
	3

	16182
	
	A-C
	non-coding
	+
	+
	prostate tumor
	.
	2

	16183
	
	A-C
	non-coding
	+
	-
	lung tumor back-mutation, prostate tumor
	.
	3

	16183
	
	A-del
	non-coding
	+
	-
	colonic crypts
	.
	1

	16183
	
	A-G
	non-coding
	+
	-
	prostate tumor
	.
	2

	16187
	
	C-T
	non-coding
	+
	-
	lung tumor
	.
	2

	16188
	
	C-CC
	non-coding
	+
	-
	hair
	.
	1

	16189
	
	T-C
	non-coding
	+
	+
	prostate tumor,normal buccal swab
	.
	5

	16189
	
	T-TT
	non-coding
	+
	-
	bladder tumor
	.
	1

	16193
	
	C-C(1,2,3)
	non-coding
	-
	+
	ovarian & prostate tumors, normal buccal swabs
	.
	4

	16193
	
	C-T
	non-coding
	+
	-
	ovarian tumor
	.
	1

	16205
	
	C-T
	non-coding
	+
	+
	normal buccal swab
	.
	2

	16217
	
	T-C
	non-coding
	+
	-
	prostate tumor
	.
	2

	16218
	
	C-T
	non-coding
	+
	-
	ovarian tumor
	.
	3

	16223
	
	C-T
	non-coding
	.
	.
	tumor
	.
	1

	16232
	
	C-A
	non-coding
	-
	+
	prostate tumor
	.
	2

	16240
	
	A-G
	non-coding
	-
	+
	endometrial tumor
	.
	1

	16247
	
	A-G
	non-coding
	.
	.
	MNGIE fibroblasts
	.
	1

	16248
	
	C-T
	non-coding
	+
	-
	ovarian tumor
	.
	1

	16249
	
	T-C
	non-coding
	-
	+
	prostate tumor
	.
	2

	16260
	
	C-T
	non-coding
	+
	-
	gastric carcinoma
	.
	1

	16265
	
	A-C
	non-coding
	+
	-
	bladder tumor
	.
	2

	16274
	
	G-A
	non-coding
	-
	+
	prostate tumor
	.
	2

	16278
	
	C-T
	non-coding
	+
	-
	ovarian control tissue
	.
	2

	16290
	
	C-T
	non-coding
	-
	+
	breast tumor
	.
	1

	16291:19291
	
	C-T
	non-coding
	+
	+
	normal tissues
	.
	1

	16292
	
	C-T
	non-coding
	+
	-
	breast, ovarian, head/neck tumor
	.
	4

	16293
	
	A-G
	non-coding
	+
	-
	glioblastoma
	.
	2

	16298
	
	T-C
	non-coding
	+
	+
	prostate tumor
	.
	2

	16300
	
	A-G
	non-coding
	+
	-
	head/neck tumor
	.
	2

	16304
	
	T-C
	non-coding
	+
	+
	esophageal, breast & prostate tumors
	.
	4

	16309
	
	A-G
	non-coding
	+
	+
	normal buccal swab
	.
	2




