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ABSTRACT 
Using the circular nature of the 16kbase-pairs human mtDNA genome, we are looking for hypothetical propor-
tions between the C + A and T + G bases. Remarkable proportions are thus discovered, the length of which 
may be much greater than the length of the genome. We then analyze the impact of evolution  on these 
"numerical resonances" by comparing the referenced mtDNAs of Sapiens, Neanderthal and Denisova. Then, 
by analyzing 250 characteristic mutations associated with various pathologies, we establish a very strong for-
mal causal correlation between these numerical metastructures and these referenced mutations. 
To summarize, we should think then research on the following situation: 
Inputs: 250 cases of mtDNA mutations associated with var ious human diseases. 
An operator: The exhaustive search for  mtDNA genome " Fibonacci resonances"  associated with these 
mutations. 
A "binary" output: a common behavior  of the mtDNA genome resulting from these 250 mutations disor -
ders. 
 

INTRODUCTION 
Nearly 30 years ago, when we were just starting to have available genes and small genomes DNA sequences of 
viruses or bacteria, while the large project of human genome sequencing was just beginning, we showed the 
existence of specific numerical nucleotides proportions in the DNA of the genes (1, 2). This discovery also 
applied to small circular genomes such as those of bacteria or mitochondrial DNA genes-rich sequences. On 
the other hand, it did not work for non-coding DNA sequences regions like human chromosomes. 
In the cells, Mitochondria are known as the powerhouses of the cell. They are organelles that act like a diges-
tive system which takes in nutrients, then breaks them down, and creates energy rich molecules for the cell. 
The biochemical processes of the cell are known like a « cellular respiration ». 
The genome of the mitochondria or "mtDNA" is a small 16kb genome whose remarkable feature is the fact 
that it is looped back on itself forming a circular sequence. This is also true of the genomes of most bacteria. 
As in prokaryotes, there is a very high proportion of coding DNA and an absence of repeats. It encodes 37 
genes: 13 for subunits of respiratory complexes I, III, IV and V, 22 for mitochondrial tRNA (for the 20  stand-
ard amino acids, plus an extra gene for leucine and serine), and 2 for rRNA. One mitochondrion can contain 
two to ten copies of its DNA. 
Mitochondrial genomes have been extensively studied and identified, especially for many years by  Douglas 
C. Wallace (3, 4, 5). This genome possesses the remarkable hereditary characteristic of being transmitted only 
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by the mother (6), which makes it a privileged tool in the evolution studies of human species. Various heteroge-
neous genomes copies can be found in the same cell, it is heteroplasmia (7). It would also appear that the ge-
nome of mitochondria and its mutations can play an important role in aging (8, 9). But, above all, simple muta-
tions associated with various diseases (such as LHON) are observed, and somatic mutations are 
 
 
1.This scientific paper is the first in a series of 6 articles demonstrating the existence of global numerical structures on the 
scale of whole human chromosomes and genomes. Particularly, the method of analysis of fractal periods will be completely 
studied in: « DUF1220 Homo sapiens fractal periods architectures breakthrough » and in "Humans and Primates Chromo-
somes4 Fractal CODES: periodic stationnary waveforms charaterizing and differenciating Neanderthal and Sapiens whole 
chromosomes DNA sequences". The three other articles will be: "Global and long range fractal differences between sapiens 
and neanderthal genomes" and "The Human Genome Optimum : a numerical universal law controling all LOH chromoso-
mal deletions involved in human cancers " and « Fractal Chaos » : from Artificial Intelligence Neural Networks to Human 
Chromosomes DNA sequences Hidden Codes: Self-similarity and Scale Invariance... 
2.Einstein's citation reported in the book Theory I: The mental representation of the Universe (English Edition) Format 

Kindle, by Lepeltier P . and Lepeltier F. , https://www.amazon.fr/Theory-mental-representation-Universe-English- 
ebook/dp/B013NP08RI/ref=asap_bc?ie=UTF8 

 

found in cells associated with various diseases such as cancers (10). Effectvely, It is now emerging that somatic 
mutations in mitochondrial DNA (mtDNA) are also linked to other complex traits, including neurodegenerative 
diseases, ageing and cancer. 
 
METHODS : 
1. The method of analysis: 
The particular proportions that we are looking for here revolve around the numbers of Fibonacci and Lucas: 
The Fibonacci numbers sequence: 0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 987 1597 2584 4181 6765 
10946 17711 28657 46368 75025 121393 196418 317811 
The Lucas numbers sequence : 2 1 3 4 7 11 18 29 47 76 123 199 322 521 843 1364 2207 3571 5778 9349 
15127 24476 39603 
The specific proportions that we will search will be established as follows: 
From each base of the circular genome, 
Delimiting a region of length F (i), 
If in this region we find F (i-1) bases C or A; 
Then we will say we have discovered a "resonance". 
Consequently, this subsequence will also contain F (i-2) bases T + G. 
 

For example, From 
base 10000, 
We analyze the subsequence of the following 17711 nucleotides (considering the genome looped on itself 
thus of an "infinite" length). 
Then, if we find within this sequence exactly 10946 bases C or A, And, 
consequently, 6765 bases T or G, 

Then we declare to have discovered a "resonance of length 17711".                                                                                                                  
 
2. The different genomes analyzed: 
Reference Sapiens mtDNA genome called "Cambridge revised". It is found inThe rCRS is GenBank number 
NC_012920. Click here for  details. 3 
Reference Neanderthal1 mtDNA genome (11) : from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2602844/ 

References DENISOVA1 and DENISOVA2 mtDNA genomes (12) : from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4697428/ 
Details : 
DENISOVA1 alias « Denisova8 » in the original paper: 
Select item 9529523511. Homo sapiens ssp. Denisova isolate Denisova8 mitochondrion, complete genome 
16,573 bp circular DNA Accession:  KT780370.1  GI:   952952351 
DENISOVA2 alias « ALTAI » in the original paper: 
Select item 2926064082. Homo sp. Altai mitochondrion, complete genome 16,570 bp circular DNA Accession:  
NC_013993.1  GI:   292606408 

https://www.amazon.fr/Theory-mental-representation-Universe-English-ebook/dp/B013NP08RI/ref%3Dasap_bc?ie=UTF8
https://www.amazon.fr/Theory-mental-representation-Universe-English-ebook/dp/B013NP08RI/ref%3Dasap_bc?ie=UTF8
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MitoSeqs
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2602844/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4697428/
https://www.ncbi.nlm.nih.gov/nuccore/KT780370.1
https://www.ncbi.nlm.nih.gov/nuccore/KT780370.1
https://www.ncbi.nlm.nih.gov/nuccore/NC_013993.1
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Reference Chimpanzee mtDNA genome : from https://
www.ncbi.nlm.nih.gov/nuccore/1262390 

 

3. The different diseases mutations analyzed: 
They will be found in http://www.mitomap.org/MITOMAP . 
 
3The revised Cambridge Reference Sequence (rCRS) is GenBank number NC_012920. 
Please use this new number when citing the rCRS in publications. The rCRS is a reference sequence, not a "consensus" 
sequence. It is a single reference individual from haplogroup H2a2 and has been used as a standard for reporting variants 
for over 30 years. 

 

RESULTS : 

1/ Evolution considerations comparing 5 humanoids mtDNA genomes : Recall 
Fibonacci numbers sequence: 

0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 987 1597 2584 4181 6765 10946 17711 28657 46368 
75025 121393 196418 317811  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  Genome Number of Number of Number of Number of Number of 
length Resonance Resonance Resonance Resonance Resonance 
(bases 
pairs) 

10946 17711 28657 46368 75025 

  6765 C+A 10946 C+A 17711 C+A 28657 C+A 46368 C+A 

  4181 T+G 6765 T+G 10946 T+G 17711 T+G 28657 T+G 

sapiens 16568 10 8 152 0 0 

neander-
thal1 

16565 2 16 23 92 0 

denisova1 16573 52 33 41 36 0 

denisova2 16570 10 62 10 68 0 

Chimp 16561 33 76 33 46 0 

Table 1 : Table compar ing (C+A) / TCAG long range Fibonacci r esonances for  5 reference 
humanoids mtDNA genomes  

Figure 1 : graph compar ing (C+A) / TCAG long range Fibonacci resonances for  5 reference 
humanoids mtDNA genomes  

https://www.ncbi.nlm.nih.gov/nuccore/1262390
https://www.ncbi.nlm.nih.gov/nuccore/1262390
http://www.mitomap.org/MITOMAP
http://www.ncbi.nlm.nih.gov/nuccore/251831106
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It is observed that, unlike Sapiens, the four ancestral genomes in the Evolution are characterized by long circular 
resonances of 46,368 bases. Contrarly Sapiens is characterized by a number of 28657 bases long resonances very 
superior (152 resonances). 
We will now analyze the impact of mutations on the resonances for 3 types of situations representing a total of 
150 diseases related mutations. 
 
2. Analysing 20 mtDNA mutations with reports of disease associations :  
Datas from MITOMAP database : 

 
 
 
 
 
 
 

Source web access : http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsRNA 
 

 
 
 
 
 

582 
MT-TF 

Mitochondrial myopathy T582C tRNA Phe - + Reported 0 

583 
MT-TF 

MELAS / MM & EXIT G583A tRNA Phe - + Cfrm 0 

586 
MT-TF 

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

602 
MT-TF 

Axial myopathy with encephalopathy C602T tRNA Phe - + Reported 0 

606 
MT-TF Myoglobinuria 

A606G tRNA Phe + + Unclear 
13 

608 
MT-TF 

Tubulo-interstitial nephritis A608G tRNA Phe + - Reported 0 

611 
MT-TF MERRF 

G611A tRNA Phe - + Reported 0 

616 
MT-TF 

Maternally inherited epilepsy T616C tRNA Phe + + Reported 
1 

616 
MT-TF 

Maternally inherited epilepsy T616G tRNA Phe + + Reported 
1 

617 
MT-TF 

Carotid artery stenosis G617A tRNA Phe - + Reported 0 

618 
MT-TF MM 

T618C tRNA Phe - + Reported 0 

618 
MT-TF 

Ptosis CPEO MM & EXIT T618G tRNA Phe - + Reported 0 

622 
MT-TF 

EXIT & Deafness G622A tRNA Phe - + Reported 0 

625 
MT-TF 

SNHL & Epilepsy G625A tRNA Phe - + Reported 0 

628 
MT-TF DEAF 

C628T tRNA Phe - + Reported 
3 

636 
MT-TF DEAF 

A636G tRNA Phe + - Reported 
7 

642 
MT-TF 

Ataxia, PEO, deafness T642C tRNA Phe - + Reported 0 

663 
MT-RNR1 

Coronary Atherosclerosis risk A663G 12S rRNA + - Reported 
943 

669 
MT-RNR1 DEAF 

T669C 12S rRNA + - Reported 
66 

721 
MT-RNR1 

Possibly LVNC-associated T721C 12S rRNA + -   

Table 2 : Detail of 20 cases of repor ted mitochondr ial DNA base substitution diseases: 
rRNA/tRNA mutations  

http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsRNA
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/DiseaseList#Myoglobinuria
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=RNA%2BMutation%2BG%2Bat%2B606&amp;pos=606&amp;ref=A&amp;alt=G
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/DiseaseList#MERRF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=RNA%2BMutation%2BC%2Bat%2B616&amp;pos=616&amp;ref=T&amp;alt=C
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=RNA%2BMutation%2BG%2Bat%2B616&amp;pos=616&amp;ref=T&amp;alt=G
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/DiseaseList#MM
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/DiseaseList#DEAF
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=RNA%2BMutation%2BT%2Bat%2B628&amp;pos=628&amp;ref=C&amp;alt=T
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/DiseaseList#DEAF
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=RNA%2BMutation%2BG%2Bat%2B636&amp;pos=636&amp;ref=A&amp;alt=G
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTF
http://www.mitomap.org/MITOMAP/GenomeLoci#MTRNR1
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=RNA%2BMutation%2BG%2Bat%2B663&amp;pos=663&amp;ref=A&amp;alt=G
http://www.mitomap.org/MITOMAP/GenomeLoci#MTRNR1
http://www.mitomap.org/MITOMAP/DiseaseList#DEAF
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=RNA%2BMutation%2BC%2Bat%2B669&amp;pos=669&amp;ref=T&amp;alt=C
http://www.mitomap.org/MITOMAP/GenomeLoci#MTRNR1
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Loca-
tion 
muta-
tion 

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 resonanc-
es 

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 results for  20 cases of Repor ted Mitochondr ial DNA Base Substitution Dis-
eases: rRNA/tRNA mutations  

Figure 2 : Resonances 10946 for  20 cases of Repor ted Mitochondr ial DNA Base Substitu-
tion Diseases: rRNA/tRNA mutations. 
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It is noted that the resonances 10946 and 17711 INCREASE in the cases of mutations whereas the very 
long resonances 28657 DECREASE in the cases of mutations. 

3. Analysing 44 (25+19) mtDNA somatic mutations from 2 different mtDNA genome 
regions : The 25 first cases : 
 
 

Figure 3 : Resonances 17711 for  20 cases of Repor ted Mitochondr ial DNA Base Substitu-
tion Diseases: rRNA/tRNA mutations.  

Figure 4 : Resonances 28657 for  20 cases of Repor ted Mitochondr ial DNA Base Substitu-
tion Diseases: rRNA/tRNA mutations.  
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 Table 4: Table of 25  mtDNA somatic mutations. 

Locus Nucleotide 
Position 

Nucleotide 
Change Homoplasmy Hetero-

plasmy 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 

http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807,4964&title=Somatic%20Mutation%20G-C%20at%201
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20A-G%20at%2032
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+A-%3eG+at+rCRS+position+45&pos=45&ref=A&alt=G
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20A-G%20at%2045
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+T-%3eC+at+rCRS+position+46&pos=46&ref=T&alt=C
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20T-C%20at%2046
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+T-%3eC+at+rCRS+position+52&pos=52&ref=T&alt=C
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90695&title=Somatic%20Mutation%20T-C%20at%2052
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+T-%3eC+at+rCRS+position+55&pos=55&ref=T&alt=C
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20T-C%20at%2055
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+T-%3eC+at+rCRS+position+59&pos=59&ref=T&alt=C
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20T-C%20at%2059
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+T-%3eC+at+rCRS+position+60&pos=60&ref=T&alt=C
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747&title=Somatic%20Mutation%20T-C%20at%2060
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3eC+at+rCRS+position+62&pos=62&ref=G&alt=C
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3745&title=Somatic%20Mutation%20G-C%20at%2062
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+C-%3eA+at+rCRS+position+64&pos=64&ref=C&alt=A
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747,90212&title=Somatic%20Mutation%20C-A%20at%2064
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+C-%3eT+at+rCRS+position+64&pos=64&ref=C&alt=T
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3745,91733&title=Somatic%20Mutation%20C-T%20at%2064
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3e%3A+at+rCRS+position+66&pos=66&ref=G&alt=:
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747&title=Somatic%20Mutation%20G-del%20at%2066
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3eA+at+rCRS+position+66&pos=66&ref=G&alt=A
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747,90212&title=Somatic%20Mutation%20G-A%20at%2066
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3eA+at+rCRS+position+67&pos=67&ref=G&alt=A
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747,90212&title=Somatic%20Mutation%20G-A%20at%2067
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+T-%3eC+at+rCRS+position+72&pos=72&ref=T&alt=C
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3745,8747,20043,90212&title=Somatic%20Mutation%20T-C%20at%2072
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+A-%3eG+at+rCRS+position+73&pos=73&ref=A&alt=G
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3745,3805,3807,4964,20043,20273,90212&title=Somatic%20Mutation%20A-G%20at%2073
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791&title=Somatic%20Mutation%20G-A%20at%2074
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20T-A%20at%2074
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+T-%3eG+at+rCRS+position+74&pos=74&ref=T&alt=G
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212,90494&title=Somatic%20Mutation%20T-G%20at%2074
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20C-A%20at%2080
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20A-G%20at%2084
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+C-%3eT+at+rCRS+position+91&pos=91&ref=C&alt=T
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20C-T%20at%2091
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3eA+at+rCRS+position+92&pos=92&ref=G&alt=A
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3745&title=Somatic%20Mutation%20G-A%20at%2092
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3eA+at+rCRS+position+94&pos=94&ref=G&alt=A
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807,4964,8747&title=Somatic%20Mutation%20G-A%20at%2094
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3eA+at+rCRS+position+97&pos=97&ref=G&alt=A
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20G-A%20at%2097
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3805&title=Somatic%20Mutation%20C-del%20at%2098
http://www.mitomap.org/bin/view/MITOMAP/GenomeLoci#LocusMTDLOOP
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Somatic+Mutation+G-%3eA+at+rCRS+position+100&pos=100&ref=G&alt=A
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90212&title=Somatic%20Mutation%20G-A%20at%20100
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The 19 other cases : 
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsSomatic 

 
 
 

Table 5:Table of 19 mtDNA somatic mutations.  

http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsSomatic
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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:Results of 44 (25+19) mtDNA somatic mutations.  
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Figure5 : graphic of resonances 10946 for  44 (25+19) mtDNA somatic mutations. 

Figure 6 : graphic of resonances 17711 for  44 (25+19) mtDNA somatic mutations.  

Figure 7 : graphic of resonances 28657 for  44 (25+19) mtDNA somatic mutations.  
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It is also noted here that the resonances 10946 and 17711 INCREASE in the case of mutations whereas the very 
 long resonances 28657 DECREASE most often in the cases of mutations. 
 
4. Analysing all LHON disease mtDNA mutations : 
We will now analyze 18 + 18 = 36 cases of mutations associated with LHON (Leber's Hereditary Optic Neurop-
athy): 
 
Sources : 
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON 
 

 

Mutation Nt ∆ AA ∆ AA 
Cons a 

% Pa-
tients 

% 
Con-
trols 

Het. b Penetrance c 

% Rela-
tives 

Pene-
trance c 

% 
  

Males 

% Recovery 
d Referen 

  
D4*LHON11778A 

  
G-A 

  
R340H 

  
H 

  
69 

  
0 

  
+/- 

  
33-
60 

  
82 

  
4 

  
( 27) 

  
D1*LHON3460A 

  
G-A 

  
A52T 

  
M 

  
13 

  
0 

  
+/- 

  
14-
75 

  
40-80 

  
22 

  
( 10, 1 

  
D6*LHON14484C 

  
T-C 

  
M64V 

  
L 

  
14 

  
0 

  
+/- 

  
27-
80 

  
68 

  
37-65 

  
( 2, 13, 

  
D1*LHO

N- 

A3376A 

  

G-A 

  

E24K 

  

H 

  
Rare 

  
0 

  
+/+ 

  
NA 

  
NA 

  

NA 

  
( 33, 34, 

  
D1*LHON3635A 

  
G-A 

  
S110N 

  
H 

  
Rare 

  
0 

  
+/- 29 54 

  
Low 

( 3) 

              
(range 11-

64) 
(range 25-

100) 

    

  
D1*LDYT3697A 

  
G-A 

  
G131S 

  
H 

  
Rare 

  
0 

  
+/+ 

  
NA 

  
NA 

  
NA 

  
( 32) 

  
D1*LHON3700A 

  
G-A 

  
A112T 

  
H 

  
Rare 

  
0 

  
- 

  
NA 

  
NA 

  
UN 

( 1a, 7 

  
D1*LHON3733A 

  
G-A 

  
E143K 

  
H 

  
Rare 

  
0 

  
+/- 

  
24-30 

  
36-44 

  
Yes 

  
( 1a, 2 

  
D1*LHON4171A 

  
C-A 

  
L289M 

  
H 

  
Rare 

  
0 

  
+/- 

  
46 

  
47 

  
Yes 

  
( 20) 

  
D3*LDYT10197A 

  
G-A 

  
A47T 

  
H 

  
Rare 

  
4/30589 

  
+/+ 

  
NA 

  
NA 

  
NA 

  
( 36) 

  
D4L*LHON10663C 

  
T-C 

  
V65A 

  
L 

  
Rare 

  
0 +/- 

  
56 

  
60 

  
UN 

  
( 1a, 1 

  
D5*LHON13051A 

  
G-A 

  
G239S 

  
H 

  
Rare 

  
0 

  
- 

  
56 

  
63 

  
UN 

( 5b, 1 

  
D6*LDYT14459A 

  
G-A 

  
A72V 

  
M 

  
Rare 

  
0 

  
+ 

  
NA 

  
NA 

  
Low 

( 8, 19, 

  
D6*LHON14482A 

  
C-A 

  
M64I 

  
L 

  
Rare 

  
0 

  
+/- 

  
NA 

  
89 

  
Yes 

( 1a, 2 

  
D6*LHON14482G 

  
C-G 

  
M64I 

  
L 

  
Rare 

  
0 

  
- 

  
NA 

  
NA 

  
UN 

( 11) 

  
D6*LHON14495G 

  
A-G 

  
L60S 

  
H 

  
Rare 

  
0 

  
+ 

  
NA 

  
NA 

  
Low 

  
( 4) 

http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#27
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#10
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#16
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#2
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#13
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#33
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#34
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#3
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#32
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#1a
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#7
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#1a
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#26
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#20
http://www.mitomap.org/cgi-bin/index_mitomap.cgi?title=Variant%2BG-A%2Bat%2BrCRS%2Bposition%2B10197&amp;pos=10197&amp;ref=G&amp;alt=A
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#36
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#1a
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#1b
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#5b
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#14
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#8
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#19
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#1a
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#25
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#11
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#4
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B. Other candidate LHON mutations found as single family or singleton cases  

 
 
 
 

  
  
D6*LHON14502C 

  
  

T-
C 

  
  

I58V 

  
  

H 

  
  

Rare 

  
  

0 

  
  

- 
14502:10% 

14502+11778: 
37% 

14502:11% 
14502+11778: 

47% 

  
  

UN 

  
  
( 1a, 30, 

  
D6*LHON14568T 

  
C-
T 

  
G36S 

  
M 

  
Rare 

  
0 

  
- 

  
NA 

  
NA 

  
UN 

  
( 6, 28 

Table 7 : First set of candidate LHON mutations found as single family or  singleton cases  

Mutation 
  

Nt ∆ AA ∆ 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 : Other  candidate LHON mutations found as single family or  singleton cases.  

http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#1a
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#30
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#6
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#28
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#TableKey
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#22b
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#15
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#1b
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#3
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#9
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#22
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#5
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#15
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#23
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#15
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#12
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#29
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#14
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#28
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#21
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#14
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#17
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsLHON#7
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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 : Results for  36 mutations cases of LHON disease (Leber 's Hereditary Optic Neu-
ropathy).  
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Figure 8 : Graphics related 10946 resonances for  36 cases of mutations associated with the 
LHON disease (Leber's Hereditary Optic Neuropathy).  

Figure 9 : Graphics related 17771 resonances for  36 cases of mutations associated with the 
LHON disease (Leber's Hereditary Optic Neuropathy).  

Figure 10: Detail 
of graphics related 
28657 resonances 
for 36 cases of mu-
tations associated 
with the LHON 
disease (Leber's 
Hereditary Optic 
Neuropathy).  



 

WWW.SIFTDESK.ORG 15 Vol-1 Issue-1 

Dr Jean-claude PEREZ 

It is noted that the resonances 10946 and 17711 INCREASE in all the cases of mutations whereas the very long 
resonances 28657 DECREASE in the majority of the mutations cases. 
 
DISCUSSION : 
1. Synthesis : 

 
 
 
Note: "neutral" mutations have no effect because they result from mutations T <==> G or A <==> C. 
 
It is finally observed that all 150 mutations increase or retain resonances 10946 and 17711 (100%) while  they 
decrease more generally the very long resonances 28657 (63%). 
 
2. lucas verification extension: 
The sequence of Lucas converges - like the sequence of Fibonacci - towards the value of the golden number 
1.618033 ... However, its convergence is significantly less rapid than that of the Fibonacci series. It therefore 
seemed useful to analyze also the impact of mutations of the human mtDNA genome on hypothetical resonanc-
es following this sequence of Lucas. 

LUCAS : 2 1 3 4 7 11 18 29 47 76 123 199 322 521 843 1364 2207 3571 5778 9349 15127 24476 39603 
We have figured in this series of Lucas the values to which we are interested, they are shown above in bold 
type. 
We will limit this analysis to the study of the somatic mutations described in the table5. 

 
 
 
 
 
 
 
 
 
 

  Number of Resonances 10946 Number of Resonances 17711 Number of Resonances 28657 

  decrease neutral increase decrease neutral increase decrease neutral increase 

1/ 20 dis-
ease muta-
tions 

0 2 18 0 2 18 18 2 0 

2/ 44 somat-
ic mutations 

0 3 41 0 3 41 32 3 9 

3/ all 36 
LHON muta-
tions 

0 3 33 0 3 33 13 3 20 

Cu-
mul 
by 
100 

0 8 92 0 8 92 63 8 29 

Score = 
(increas
e 
+neutral) 
/ (total) 

  
100,00% 

  
100,00% 

  
37.00% 

Score = 
(decrease
) 
/ (total) 

0,00% 0,00% 63.00%  

Table 10 : Synthesis of the cumulate 150 mutations cases. 

Location mutation Number of Resonance 9349 Number of Resonance 15127 Number of Resonance  24476 

  5778 C+A 
3571 T+G 
reference 42 resonances 

9349 C+A 
5778 T+G 
reference 26 resonances 

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 
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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 11 : (A+C) / TCAG Lucas resonances for  the 44 (19+25) mtDNA somatic mutations 
of Table5. 

Figure 11 : : 

(A+C) / TCAG 
9349 Lucas res-
onances for the 
44 (19+25) 
mtDNA somat-
ic mutations of 
Table5.  
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It will be noted (diametrically opposed to the study of the resonances of Fibonacci) that here resonances 9349 
and 15127 DECREASE in the cases of mutations whereas the very long resonances 24476  INCREASE in the 
cases of mutations. 
 
3/ Merger of 2 Fibonacci and Lucas studies : 
It seemed interesting to us to merge on one and the same table both resonances of Fibonacci (Table6) and Lucas 
(Table11). 
Recall Fibonacci and Lucas numbers : 
FIBONACCI : 0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 987 1597 2584 4181 6765 10946 17711 
28657 46368 
LUCAS : 2 1 3 4 7 11 18 29 47 76 123 199 322 521 843 1364 2207 3571 5778 9349 15127 24476 
39603 
We have shown in these two sequences of Fibonacci and Lucas the values to which we are interested, they ap-
pear above in bold type. 

Figure 12 : : 

(A+C) / TCAG 
15127  Lucas 
resonances for 
the 44 (19+25) 
mtDNA somatic 
mutations of 
Table5.  

Figure 12 : : 

(A+C) / TCAG 
24476   Lucas 
resonances for 
the 44 (19+25) 
mtDNA somatic 
mutations of 
Table5.  
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Now, the 3 figures below compare 2 to 2 the results for neighboring Fibonacci and Lucas numbers. 

 

     

 

           

 
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              
              

Table 12 : Comparative analysis of Fibonacci and Lucas resonances (A+C) / TCAG for  
the 44 (19+25) mtDNA somatic mutations of Table5  
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The reader will find that these Fibonacci and Lucas couples of resonances are always always systematically op-
posed, some decreasing during mutations while others increase for these same mutations, and vice versa. An at-
tempt at explanation: although the rates of convergence towards Phi = 1.618033 the golden ratio are very similar 
for the Lucas and Fibonacci sequences (37), these opposite effects can be explained by the kinds of "combs or 

Figure 13 : 
Comparative anal-
ysis of Fibonacci 
(10946) and Lu-
cas (9349) reso-
nances (A+C) / 
TCAG for the 44 
mtDNA somatic 
mutations of 
Table5.  

Figure 14 : 
Comparative anal-
ysis of Fibonacci 
(17711) and Lu-
cas (15127) reso-
nances (A+C) / 
TCAG for the 44 
mtDNA somatic 
mutations of 
Table5.  

Figure 15 : 
Comparative anal-
ysis of Fibonacci 
(28657) and Lucas 
(24476) resonanc-
es (A+C) / TCAG 
for the 44 mtDNA 
somatic mutations 
of Table5.  
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Grids "of selectivities formed by successive alternations of successive numbers of Fibonacci and Lucas, for ex-
ample: 
Fibonacci :   10946         17711 28657 
Lucas ;  9349          15127         24476 
This suggests a certain "undulatory" nature (46) of these alternate "windows" of respective sensitivities of suc-
cessively alternating numbers of Fibonacci and Lucas. 
 
PERSPECTIVES: 
 One question arises: the mtDNA genome being looped back on itself, and the sequences of Fibonacci and Lucas 
being infinite on the other hand, it is possible (and it is even certain theoretically) that very Long circular reso-
nances may exist. Can there be very long resonances of several million bases? We have tested this possibility by 
looking at the 5 reference genomes for hypothetical resonances of Fibonacci whose length could reach 15 mil-
lion bases for a genome whose length is only 16000 bases. We did not find  
 

 
 
 
 
 
Yet, over 18 years ago, in 1999 we wrote: 
« Fossil NEANDERTAL's mtDNA : In 1997 then in 1999, the German researcher Svante Pääbo (13 14) analyzed 
two small fragments of the hyper-variable region of mtDNA taken on first Neandertalian discovered in 1856 
close to Dusseldorf (and preciously preserved today). It is this specimen, old man of approximately 30000 years 
who was going to give birth at the end " Man of NEANDERTAL " (in memory of " Neandertal ", the area of Ger-
many where it was discovered for the first time). While being based on the analysis of these two small DNA are-
as and on their level of homology to DNA from the " current Sapiens ", Dr Pääbo was going to show that NEAN-
DERTAL and SAPIENS would be two parallel lines which would have coexisted during a few millenium. But 
their common stock would be much older (approximately 600000 years) and, consequently, Homo-Sapiens 
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Table 13 : Search for  very long Fibonacci resonances for  the 5 reference mtDNA           
genomes  
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would not go down from Homo-Neandertal! 
The man of Neandertal would be located approximately halfway between Homo-Sapiens and our nearer close, 
the chimpanzee. Immense polemic in the " Evolution Scientists microcosm ", which, as each one knows, lets 
evolve/move its Dogmas only very slowly…Recently, in 1999, two other major publications on the subject have 
just established, on the one hand, than NEANDERTAL and SAPIENS had coexisted (then, probably, produced " 
Neandertal-Sapiens children " (15)), and, on the other hand, than NEANDERTAL was cannibal (16). 
 
Materials and Methods : the suggested Transgene. : 
Apply the following precise protocol, consider: 

1.A complete genome of mtDNA from the chimpanzee " Pan Troglodyte JENNY " (GenBank X93335). This 
circular genome measures 16561 bases, baptize to it " CHIMP ". 
2.Take the 2 fossil DNA sections of Neandertal extracted by Svante Pääbo starting from the fossil skeleton 
from the man from Neandertal. The co-ordinates and precise references of these 2 sequences are respectively: 

i.HVR1 - 379 bases - S. Pääbo in CELL 1997 Jul 11;90(1): 19-30 (13). 
ii.HVR2 - 345 bases - S. Pääbo in PNAS 1999 flight 96 pp. 5581-5585, (14). 

3.Form transgene " G.M. hOmo-NEANDERTAL " by amalgamating the genome [1] of the chimpanzee and 
the 2 sections [2.i and 2.ii] of NEANDERTAL as follows: 

i) Just after base 15447 of CHIMP, to replace the 376 following bases by 379 bases HVR1 of the NEAN-
DERTAL. 

ii) Just after base 16050 of CHIMP (original), to replace the 335 following bases by 345 bases HVR2 of 
the NEANDERTAL. 

The new " transgenome " thus trained, " G.M. hOmo-NEANDERTAL " account now 16574 bases (instead of the 
16561 initial bases). 
 
Results : 
This hybrid DNA is circular. One can seek there the "DNA Supra-Code" resonances … the thousands of " reso-
nances " of the SUPRA-CODE of DNA structures and structures the relative arrangement of bases TCAG within 
DNA; we recall their computing protocol: each resonance is a remarkable arrangement of a contiguous se-
quence of bases TCAG following a proportion of Fibonacci's or Lucas's numbers (for example, 89 bases TCAG 
will be subdivided in 34 bases T and in 55 bases ACG. 34 55 and 89 are three successive numbers in the con-
tinuation of Fibonacci 1 1 2 3 5 8 13 
21 34 55 89 144 233…). 
There because of the circular structure, in theory, resonances INFINITE LENGTH could even emerge here…/... 
My recent discovered led me to interest me in particular in resonances between the bases T+G on the one hand, 
A+C on  the other hand, and the totality of bases TCAG. For a set of native mt-genomes studied (including 
worm-of-ground, crocodile and monkeys or human mt-genomes), I discover indeed a great number of such reso-
nances of which the maximum length is 28657 for the man and 75025 in the case of great apes (what is equiva-
lent to more than one turn of genome since these genomes measure all approximately 16000 bases). All these 
numbers 28657, 75025 etc are whole numbers belonging to the series of Lucas (1 3 4 7 11…) or of Fibonacci (1 
1 2 3 5 8 13…). 
What does occur if one " dopes " these genomes by the 2 fragments of NEANDERTAL? For the few twenty spe-
cies  which we studied, the results are very variable then unsignificant. However, the higher primates (monkeys) 
and the man are those at which one observes longest resonances and the greatest influence of this " Neandertal 
transgene ". In certain cases, even, this ancestral transgene acts like true "a dopant"… Particularly, for the ge-
nome of the chimpanzee mentioned above, " immense resonances " then will emerge : one will count even 88 
hyper-resonances which will reach the length record of 2178309 bases (TWO MILLION and 178.309 bases…!). 
If, now, one " dopes " this transgenic genome by changing only one A base to G on a location where this type of 
mutation is often observed, that will be enough then to give birth to 105 resonances from 3524578 bases and 25 
other resonances of 4870847 bases… Then, there are immense resonances reaching nearly FIVE MILLION BA-
SES… what, for a genome of 16574 bases of circumference, is equivalent to nearly 294 turns of the genome ! If 
we add that this phenomenon probably corresponds to properties of circulation of ELECTRONS, there gradual-
ly, between the bases… 
But how thus of so gigantic resonances they could emerge? 
If we have curiosity to enter the respective amounts of bases TCAG composing this genome, and, particularly, 
respective sums T+G on the one hand and A+C on the other hand, one will note that ratios (T+C+A+G)/(A+C) 
and (A+C)/(T+G) all the more approach exactly the Golden section PHI=1.618033989… which resonances be-
come increasingly long… For example, this ratio, for the mtDNA related to the current chimpanzee and to the 
current human mt-DNA genomes is worth respectively 1.612 (chimpanzee) and 1.608 (man), values already very 
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close to Phi=1.618. Then, it appears that , in the "ideal" case of the " G.M. hOmo-NEANDERTAL " trans-
genome, who counts 16574 bases, these bases are distributed in a quasi ideal way in 10244 bases AC and 6330 
bases TG. 
Consequently, reports/ratios: 
TCAG / AC = 16574/10244 = 1.617922  and AC / TG = 10244/6330 = 1.618325 
All that is quite close to the ideal ratio of the Golden section Phi=1.618033989. It does not miss, in fact, that 
only one base G or T more (and a base A or C in less) " to perfect " this ratio. We have find the OPTIMAL 
TCAG balancing point: It is, very precisely, which occurred when one reached a length close to FIVE MILLION 
BASES by doping transgene of only one change A to G (one reached ratio 1.618080 then). 
What to think of a so beautiful Clock-like sophisticated mechanism ? » 
18 years later, this catastrophe scenario became possible thanks to the CRISPR technology which could realize 
such manipulation worthy of the most illustrious novels of science fiction (17). 
Also in 1999 we carried out another study on the mtDNA, it was never published, it consisted of looking for res-
onances of the Fibonacci type on the bases "G". For example, search for 987 bases "G" in a contig of length 
6765 bases T C A or G. Here, 987 1597 2584 4181 6765 are successive numbers of the Fibonacci sequence. 
We then found very large amounts of such resonances that we also correlated with the somatic mutations of 
mtDNA associated with various diseases. 
Here is an overview, a short excerpt from this 1999 study: 
We report here a set of sixteen "cross-diseases" examples where small localized mutations in the D-loop areas 
(five changes and one deletion within bases 16xxx region) or various others referenced to be related to Mito-
chondrial Diseases, destroy partially a set of long range high level structures (lenght 6765 bases for a 16569 
bases lenght genome). These "RESONANCES" are particular proportions between the number of G bases (987) 
and the total bases number in the resonance (6765), where 987 and 6765 are values of the "FIBONACCI's 
integer numbers serie". The following figure summarizes this results:  

 
 
 
 

Refer-
ence 
Line 
number 

Disease Detail of 
Mutation 

Kind of Muta-
tion 

Source/ 
Reference 
(18 19 20 
21) 

Number of 
Bases 
Mutations 

Number of 
"6765 long 
resonances" 

1/ "open" linear 16549bp 
mtDNA 

Normal Mt-
DNA 

No Mu-
tation 

No Mutation Sequence Ande-
son et al 

0 mutation 17 

2/ "closed" circular 
16549bp mtDNA 

Normal Mt-
DNA 

No Mu-
tation 

No Mutation Sequence Ande-
son Et al 

0 mutation 184 

3/Mutations in D-
loop Uncoding 
Area region 

No disease 
Referended 
(hyper- variabil-
ity) 

6 Mutations: 
5 changes, 
1 delete 

16171  
16327 
punctual muta-
tions 

Simulation 6 mutations 
(5 changes, 
1 delete) 

103 

4/ ADPD-3196A ADPD- 
Alzheimer/ 
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 Sci-

ence 
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 Sci-
ence 

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 TC 
13708GA 
14484TC 
15257GA 

Missense "    "    " 4 changes 99 

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 

Table 14 : G/TCAG Fibonacci resonances in 16 mtDNA human genome mutations ana-
lysed in 1999.  
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DISEASES ABBREVIATIONS: 
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) 
We had here a large number of G / TCAG resonances generally destroyed by different mutations cases (in bold 
letters). What about the resonances (A + C) / TCAG discussed earlier in this article? 

 
 
 
 
 
It is thus observed that resonances of the mtDNA on lengths of Fibonacci of 6765 bases may be sometimes of 
type G / TCAG or sometimes of type (C + A) / TCAG. 
The questions that we will now ask ourselves: "can there exist resonances that are simultaneously of type G / 
TCAG and type (C + A) / TCAG. 
This would be all the more interesting since in (22) it has been demonstrated the possibility of some sort of elec-
trical flux traveling through the bases "G" in the DNA. If this DNA is further looped back on itself, this electri-
cal property could even give rise to "electrical oscillator" kinds! 
 
The search for Fibonacci «Hyper Constraints Super Reonances 
Let us recall the values of the Fibonacci sequence: 
0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 987 1597 2584 4181 6765 10946 17711 
28657 46368 75025 121393 196418 317811 
We then tried the following test: 
Look for resonances that would obey simultaneously the two types of independent constraints analyzed here: 1 / 
(C + A) / TCAG resonances on the one hand 
2 / G / TCAG resonances on the other hand Then we would have: 
For populations in the following Fibonacci numbers: 987 1597 2584 4181 6765... 
If the region has 6765 contiguous TCAG bases, AND 
4181 (C + A) bases 
THEN, it will also necessarily count 2584 bases  (T + G) 
AND IF 
These 2584 bases (T + G) Are subdivided into 
987 bases G AND 
1597 bases T 
THEN, we will claim to have discovered a "super resonance hyper constraint" long of 6765 bases ... 
Do such resonances exist? In the case of the mtDNA genome of SAPIENS, there are 7 hyper resonances of 6765 
bases ... Here is the detail and positions and TCAG distributions of these resonances: 
T C A G 
1597 2043 2138 987 

Figure 16: Example of C+A / TCAG 6765 resonances for  the LHON mutations (tables 7 
and 8)  
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1597 2043 2138 987 
1597 2044 2137 987 
1597 2044 2137 987 
1597 2044 2137 987 
1597 2045 2136 987 
1597 2044 2137 987 
 
It will be noted that in these 7 resonances, T and G are Fibonacci numbers (shown in bold) as well as the sum (A 
+ C). 
The starting addresses of these resonances are: 14753 14754 14755 14756 14757 14758 14759 
It will be noticed here that these resonances can exist only thanks to the rebouche nature of the genome: in effer 
14753 + 6765 > 16568 the length of the genome mtDNA. 
What about the other 4 genomes of the Chimpanzee, Neanderthal and Denisova1 and Denisova2?  

 
 
 
 
It is found that only Neanderthal1 contains such resonance ... 
Let us now analyze the 100 cases of mutations presented in the section «results»: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Genome length (bases pairs) Number of Hyper-resonances 6765 

sapiens 16568 7 

neanderthal1 16565 1 

denisova1 16573 0 

denisova2 16570 0 

Chimp 16561 0 

Table 15: Fibonacci « Hyper  Constraints Super  Resonances » in the cases of 5 reference 
mtDNA genomes.  

Figure 17 : Fibo-
nacci « Hyper Con-
straints Super Reso-
nances » in the case 
of 20 mutations of 
Table 2.  
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*  remark : 
scope of effect of these 7 resonances : 14753 +  6765 = 21518 
21518 -16568 = 4950 
Then these 7 resonances overlapped regions 14753 to the end of the genome (164568) and the starting region of 
the genoùe : 1 to 4950. 

Figure 18 : Fibo-
nacci «Hyper Con-
straints Super Reso-
nances» in the case 
of 44 somatic muta-
tions of Table 4  

Figure 19 : : Fibonac-
ci « Hyper Constraints 
Super Resonances » in 
the case of 36 LHON 
mutations of Tables 7 
and 8. 

Figure 20 : : Synthesis 
Fibonacci « Hyper 
Constraints Super 
Resonances » in the 
cumulated cases of 
100 various mutations.  
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And this for 7 contiguous bases 14753 14754 14755 14756 14757 14758 14759. 
We now extend this analysis to 150 cases of additional mutations, finally a total of 100 + 150 = 250 mutations 
cases. 
Let us first study 100 new cases of somatic mutations:  
Source : 
http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsSomatic 
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 marrow Heteroplasmic 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 + + bladder tumor, acute leukemia platelets/leukocytes/bone marrow Hetero-
plasmic in acute leukemia, homoplasmic or absent in earlier stage. 3 
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 oncocytoma . 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 leu-
kemia, 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 

http://www.mitomap.org/foswiki/bin/view/MITOMAP/MutationsSomatic
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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 
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 leu-
kemia, 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,MT-CO2,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-TW T-C non-coding . . MNGIE fibroblasts . 1 
5521 MT-TW G-A non-coding + - lung tumor, oncocytoma . 3 

 
 
 
 
 

Table 16: Analysing 100 new cases of somatic mutations by Fibonacci « Hyper Constraints 
Super Resonances ». 
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Then we complete by studying 50 other new cases located in the hypervariable region of mtDNA genome: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 21 : : Fibo-
nacci « Hyper Con-
straints Super Reso-
nances » for these 
100 new cases of 
somatic mutations. 

  
MT-CYB 15842 

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

MT-CYB 
A-d frameshift . . breast tumor 

.  1 

15842 
MT-CYB 

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 
MT-TP 

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 

http://www.mitomap.org/MITOMAP/GenomeLoci#MTCYB
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91703&amp;title=Somatic%2BPolymorphism%2BA-T%2Bat%2B15841
http://www.mitomap.org/MITOMAP/GenomeLoci#MTCYB
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91703&amp;title=Somatic%2BPolymorphism%2BA-d%2Bat%2B15842
http://www.mitomap.org/MITOMAP/GenomeLoci#MTCYB
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91703&amp;title=Somatic%2BPolymorphism%2BA-T%2Bat%2B15842
http://www.mitomap.org/MITOMAP/GenomeLoci#MTCYB
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91703&amp;title=Somatic%2BPolymorphism%2BA-C%2Bat%2B15844
http://www.mitomap.org/MITOMAP/GenomeLoci#MTCYB
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91703&amp;title=Somatic%2BPolymorphism%2BC-A%2Bat%2B15849
http://www.mitomap.org/MITOMAP/GenomeLoci#MTCYB
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91703&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B15849
http://www.mitomap.org/MITOMAP/GenomeLoci#MTCYB
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90141&amp;title=Somatic%2BPolymorphism%2BG-C%2Bat%2B15884
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90239%2C90671&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B15956
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90141&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B15983
http://www.mitomap.org/MITOMAP/GenomeLoci#MTTP
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91538&amp;title=Somatic%2BPolymorphism%2BG-A%2Bat%2B15995
http://www.mitomap.org/cgi-bin/print_ref_list?refs=20273&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16028
http://www.mitomap.org/cgi-bin/print_ref_list?refs=20273&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16029
http://www.mitomap.org/cgi-bin/print_ref_list?refs=20273&amp;title=Somatic%2BPolymorphism%2BG-A%2Bat%2B16033
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747%2C20273%2C90966&amp;title=Somatic%2BPolymorphism%2BG-A%2Bat%2B16034
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747%2C20273&amp;title=Somatic%2BPolymorphism%2BG-A%2Bat%2B16035
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747%2C20273&amp;title=Somatic%2BPolymorphism%2BG-A%2Bat%2B16036
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90239&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16043
http://www.mitomap.org/cgi-bin/print_ref_list?refs=8747%2C20273&amp;title=Somatic%2BPolymorphism%2BG-A%2Bat%2B16049
http://www.mitomap.org/cgi-bin/print_ref_list?refs=20273&amp;title=Somatic%2BPolymorphism%2BCdel%2Bat%2B16053
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16054   
A-G non-coding - + 

myocyte .  1 

16093   
C-T non-coding + - 

16111   
C-T non-coding + - 

16126   
T-C non-coding + - 

16134   
C-T non-coding + - 

            

            

        r   

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 

Table 17: Analysing Fibonacci « Hyper  Constraints Super  Resonances » in 50 somatics 
mutations from hyperloop region.  

http://www.mitomap.org/cgi-bin/print_ref_list?refs=20273&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16054
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791%2C4964%2C90239&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16172
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964&amp;title=Somatic%2BPolymorphism%2BA-C%2Bat%2B16182
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791%2C3807%2C4964&amp;title=Somatic%2BPolymorphism%2BA-C%2Bat%2B16183
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90095&amp;title=Somatic%2BPolymorphism%2BA-del%2Bat%2B16183
http://www.mitomap.org/cgi-bin/print_ref_list?refs=4076%2C4964&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16183
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791%2C4964&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16187
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90032&amp;title=Somatic%2BPolymorphism%2BC-CC%2Bat%2B16188
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3062%2C3807%2C4076%2C4964%2C90032&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16189
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791&amp;title=Somatic%2BPolymorphism%2BT-TT%2Bat%2B16189
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3062%2C3807%2C90032%2C90966&amp;title=Somatic%2BPolymorphism%2BC-C(1%2C2%2C3)%2Bat%2B16193
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90966&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16193
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3062%2C90032&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16205
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16217
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964%2C90966&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16218
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91381&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16223
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964&amp;title=Somatic%2BPolymorphism%2BC-A%2Bat%2B16232
http://www.mitomap.org/cgi-bin/print_ref_list?refs=91538&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16240
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90239&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16247
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90966&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16248
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16249
http://www.mitomap.org/cgi-bin/print_ref_list?refs=4497&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16260
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791%2C4964&amp;title=Somatic%2BPolymorphism%2BA-C%2Bat%2B16265
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964&amp;title=Somatic%2BPolymorphism%2BG-A%2Bat%2B16274
http://www.mitomap.org/cgi-bin/print_ref_list?refs=4964%2C90142&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16278
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90817&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16290
http://www.mitomap.org/cgi-bin/print_ref_list?refs=90032&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16291%3A19291
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791%2C4495%2C4964%2C90966&amp;title=Somatic%2BPolymorphism%2BC-T%2Bat%2B16292
http://www.mitomap.org/cgi-bin/print_ref_list?refs=4507%2C4964&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16293
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16298
http://www.mitomap.org/cgi-bin/print_ref_list?refs=2791%2C4964&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16300
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3807%2C4964%2C90123%2C90817&amp;title=Somatic%2BPolymorphism%2BT-C%2Bat%2B16304
http://www.mitomap.org/cgi-bin/print_ref_list?refs=3062%2C90032&amp;title=Somatic%2BPolymorphism%2BA-G%2Bat%2B16309
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It seems that these hyper resonances of 6765 bases are the conflicting union of the two types of concurrent and 
independent resonances: CA / TCAG resonances that are DECREASED by mutations on the one hand and G / 
TCAG resonances which are predominantly DECREASED By mutations, on the other hand. These two types of 
INDEPENDENT resonances thus act in the same direction under the effect of the mutations. 
 
Final synthetic overview: 
Let us therefore analyze in greater detail this mechanism of Fibonacci "Hyper Constraints Super Resonances" 
It is instructive to analyze more fully the distribution and combinatorics of these "Fibonacci Hyper Constraints 
Super Resonances": 
 

Fibonacci « Hyper Constraints Super Resonances » 

Figure 22 : 
: Analysing 
Fibonacci « 
Hyper Con-
straints Su-
per Reso-
nances » in 
50 somatics 
mutations 
from hyper-
loop region.  

  The 7 hyper-resonances of 6765 in the 250 analysed mutations 
  decrease neutral increase 

1/ 20 disease mutations 20 0 0 

2/ 44 somatic mutations 42 2 0 

3/ all 36 LHON mutations 9 27 0 

4/ 100 other somatic mutations 84 16 0 

5/ 50 somatic mutations in the hyper
-loop 

43 7 0 

total 198 52 0 

Score = decrease / Total   
79.2% 

Score = (decrease + neutral) / Total 100,00% 

Table 18: Final results analysing Fibonacci « Hyper  Constraints Super  Resonances » 
from 250 mutations cases.  
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Consider, for example, the first of these 7 resonances: 

T C A G 
1597 2043 2138 987 
There is in fact a combinatorial of 15 possibilities of separation of the bases TCAG: All 
4 TCAG bases 
Combinations of bases by 3, there are 4 in number. Com-
binations of bases by 2, there are 6. 
The basic combinations by 1, there are 4 of them. 
How many of these combinations are Fibonacci numbers? Recall 
the 2 suites of Fibonacci and Lucas: 
FIBONACCI : 0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 987 1597 2584 4181 6765 10946 17711 
28657 46368 75025 121393 196418 317811 
LUCAS : 2 1 3 4 7 11 18 29 47 76 123 199 322 521 843 1364 2207 3571 5778 9349 15127 24476 39603 
Then : 
TCAG = 6765 
CAG = CA + G = 2584 + 987 = 3571 … Which is a number of Lucas  

T   AG  = ? 
TC  G  = ? 
TCA = T + CA = 1597 + 4181 = 5778 … Which is a number of Lucas 
TC   = ? 
TA   = ? 
TG   = 2584 
CA = 4181 
CG  = ? 
AG  = ? 
T = 1597 C   
= ? 
A    = ? 
G   = 987 
Finally, there are 7 combinations (shown in bold in the 2 sequences of Fibonacci and Lucas above) among the 
possible 15 are of Fibonacci or Lucas numbers. This constitutes a very high level of constraint that applies to 
the relative proportions of TCAG bases involved in a "Fibonacci Hyper Constraints Super Resonances". 

Another interesting remark is the following: In (38 42 43) we have demonstrated the existence of a fine- tuning 
on the global scale of triplet codon populations of chromosomes and even of the whole genome. Particularly, 
Chargaff's law (59) where (T = A) and (C = G) continues to apply to the single-stranded DNA scale. However, 
if we analyze the distributions T / A and C / G in a hyper resonance such as the one just described above, we 
observe an imbalance: indeed, C and A are very close while T / G = Phi. Hence, inside this hyper resonance, T 
is very different from A just as C is very different from G. The Chargaff's law is therefore not respected in the 
single strand of a hyper resonance. However, let us suppose that the mitochondrial DNA rewinds according to a 
Moebius ribbon (49), then, facing the 7 hyper resonances C = A and T / G = Phi will face 7 other hyper perfect 

Figure 23: Double embedded constraints of the 6765 TCAG « Fibonacci Hyper  Con-
straints Super Resonances  
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resonances: G = T and A / C = Phi. Then this new genome will have 7 + 7 hyper resonances perfectly respecting 
Chargaff's law: T = A and C = G. 
Details of this Moebius strip mtDNA change : 
GATCACAG .../... TCACGATG 
CTAGTGTC …/... AGTGCTAC 
==> 
GATCACAG .../... TCACGATG linked with CTAGTGTC …/... AGTGC-
TAC CTAGTGTC …/... AGTGCTAC GATCACAG .../... TCAC-
GATG 
Then in images : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Let us verify at the scale of the entire genome this same imbalance  

 
 
 
 

Figure 24 : : 

Regular double 
stranded 
mtDNA ge-
nome  

Figure 25 :  
MOEBIUS like 
double stranded 
mtDNA genome 
where single 
strand1 is linked 
with single 
strand2 and vice- 
versa. 

  Dim mtDNA 
genome 

T 
bases 

A 
bases 

C 
bases 

G 
bases 

Ratio T/A Ratio C/G Chargaff rule T=A 
and C=G on single 
strand DNA 

Circular Regular 
mtDNA genome 

16568 4094 5124 5181 2169 0.7989852 2.3886584 No 

Moebius-like ribbon mtDNA 
genome 4 

33136 9218 9218 7350 7350 1 1 Yes 

Table 19: Chargaff rule of single stranded mtDNA genomes in regular  and Moebius str ip 
cases. 

file:///Z:/LINUX/Documents/Journal/Manuscripts/185/Sapiens%20mtDNA%20circular%20long-range%20numerical%20meta-structures%20are%20highly%20correlated%20with%20mtDNA%20diseases%20mutations20170504135606.docx#_bookmark3#_bookmark3
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In both cases: (T + A) / (C + G) = 1.25414966. It will be noted that this value is close to 5/4 = 1.25 with an error 
of 0.00414966. 
This Moebius ribbon-like scenario resulting from a sort of "twist of a half turn" of the DNA molecule deserves to 
be explored ... 
 
CONCLUSIONS : 
In research fields, it is sometimes necessary to "leave time to time"; indeed, the methods and premises of the re-
search that has just been presented here took root as early as the end of the 1980s, so nearly 30 years ago. .. 
Infinite Diversity of digital and fractal structures of DNA and genomes: 
During our Artificial Intelligence research at IBM, based on our model "Fractal Chaos" (23, 24, 25), we demon-
strated the numerical hyper-sensitivity of an artificial neural network positioned in the vicinity of Phi and subject-
ed to perturbations of Fibonacci number type (26, 27). 
The fractal architecture (28, 29), mathematics (30) and Phi the golden number are omnipresent in Nature, in hu-
mans, in DNA, and even on the atomic scale (31) ... It is a serious mistake to fall into these simplistic thesis of an 
omnipresence of the golden number in the DNA as well as an omnipresence of waves in the DNA ... 
The reality that we have discovered for more than 25 years of biomathematic exploration of DNA is much more 
subtle: 
Phi the golden ratio (32,33,34,35,36) and the Fibonacci numbers never appear in the same form according to the 
scale and level of genetic information studied: 
In 1991 (37) we discovered sets of Fibonacci numbers structuring the proportions of bases TCAG within the 
genes sequences as well as small genomes dense in genes such as those of bacteria or, specifically, mtDNA 
... but these proportions called "resonances" are absent in junk-DNA uncoding chromosomes regions. 
In 1997 (38,39) we discovered that a numerical law of projection of the atomic masses of the nucleotides, bioa-
toms and amino acids, law based on Pi and Phi, unifies the 3 languages of the genetics that are DNA, RNA, and 
amino acids. 
In 2009 (40, 41) we demonstrate that the fractal texture of the above unified genomic and proteomic images is 
manifested in the form of periodic discrete waves. 
Finally, from 2010 (42, 43) we publish various articles demonstrating that the golden ratio controls and finely 
adjusts the proportions of triplets codons to the scale of the entire human genome. 
This multi-level diversity of Phi is as astonishing as it is radiant ... 
For example, facing the "pentade" formed by the five discoveries presented in this article on the one hand, in (44, 
45, 46, 47) on the other hand we can only remain amazed: 
-In "The Human Genome Optimum: a numerical universal law control of all chromosomal deletions involved in 
human cancers" (45) we show that there is a sort of HGO (human genome optimum) uniting the entire human 
genome. This HGO will then allow the discovery of a universal law guiding all the LOH deletions implied in the 
cancers. 
-In "Humans and Primates Chromosomes4 Fractal CODES: periodic stationnary waveforms charaterizing and 
differentiating Neanderthal and Sapiens whole chromosomes DNA sequences" (46) we show a sort of hierarchy 
classifying the 24 human chromosomes. One of them, the chromosome4 would be a kind of leader, 
"lighthouse" ... and this lighthouse vibrates to the proportions of Phi, the numbers of Lucas and Fibonacci. 
 
4 Note: this construction of a Moebius genome requires starting the genome not at the conventional address 1 but at address 
14750, for example, so that hyper resonances do not overlap on either side of the boundary between Two copies of the ge-
nome, thus the only copy of the genome will contain the 7 resonances while the complementary copy extending this first 
copy will also contain these 7 resonances. 

 
Finally, in (44) we discover more strange still: Phi and the numbers of Fibonacci and Lucas no longer appear ex-
plicitly. They hide behind a subtle interference, hiding behind a spectrum of numerical periods in the appearance 
of any numbers. 
Our intuition is that there is a link, "dialogues" between these three heterogeneous but subtle disparate mecha-
nisms that are mathematics, fractals, and the numbers of Fibonacci, Lucas, and Golden ratio. 
Thus, in revisiting here the "supracode of DNA" discovered since the beginning of the 90s, as Professor Luc 
Montagnier baptized it (48), here we "rewind" this vast trip around digital structures of DNA and Genomes ... 
Like the mtDNA genome, would the loop be "looped" ...! 
However, many questions will remain to be explored as a result of this research, for example: 
-What happens if the mtDNA genome accidentally loops back into Moebius ribbon (49)? 
-As C. Tomasetti demonstrates in (50), "a substantial fraction of mutations in human cancer are attributable to 
random errors occurring during DNA replication." So - if they affect the mtDNA genome - how could these errat-
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ic somatic mutations perhaps trigger the origin of cancers? 
-How did the subtle mechanisms of human evolution lead to Sapiens (44, 47, 51, 52)? What was the role of the 
mtDNA genome? 
-However, these numerical structures that we discover here could generate phenomena of electronic (22), even 
oscillatory (46) and undulatory (53, 54) conductivity? 
-How do these fractal structures (25, 33, 55) of DNA contribute to the dynamics of epigenetic folds? 
-Finally, how this "HomOGM" of Neanderthal proposed as of 1999, as just presented in the Perspectives §, 
could today be realized thanks to the technology CRISPR (56) ... to open this era of fusion between genetic man 
and AI (Artificial Intelligence) so much desired by transhumanists (57, 58)? 
Finally, the major fact of this research is the following: how and why - systematically - mtDNA mutations asso-
ciated with pathogenic cases - NEVER lead (100% of the cases studied) to a reduction in long resonances (C + 
A) / (T + G) ... while « Hyper Constraints Super Resonances » decrease in 100% of the 250 cases of pathogenic 
mutations analyzed? What happens then in these pathogenic cells whose mitochondrial genome would seem 
more "optimal"? This genomic optimality leads to an energetic over-functioning of the mitochondria of this path-
ogenic cell (60), which could explain the extreme pathogenicity and the disturbances observed in these pathogen-
ic cells, especially in the cases of this cancerous cells, Beyond the theoretical aspect of this article, it is indeed 
the field of potential applications that will have to be explored tomorrow ... 
Another interesting topic that should be studied is the possible INTERACTION between the nuclear genome and 
the human mitochondrial genome. Indeed, it has been demonstrated (61) that in certain cancer cells, fragments of 
mtDNA migrate to certain chromosomes of the nuclear genome. Effectively, Mitochondrial genomes are sepa-
rated from the nuclear genome for most of the cell cycle by the nuclear double membrane, intervening cyto-
plasm, and the mitochondrial double membrane. Despite these physical barriers, Dr Young Seok Ju et al. (61) 
show that somatically acquired mitochondrial-nuclear genome fusion sequences are present in cancer cells. Re-
markably, mitochondrial-nuclear genome fusions occur at a similar rate per base pair of DNA as interchromoso-
mal nuclear rearrangements, indicating the presence of a high frequency of contact between mitochondrial and 
nuclear DNA in some somatic cells. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Particularly, in the part B of Figure 26 from (61) are represented frequencies of somatic nuclear mtDNA integra-
tions compared to the frequency between autosomes (chromosomal translocation). We note that Chromosomes 
classification (chr4, 13, 2, …/... 17 19) are in accord with the chromosomal hierarchy classification that we 
demonstrate in published paper (39) and in future paper (46). 
   It is then interesting to ask whether there is no relationship between the proportions of Fibonacci observed on 
the one hand, here in the mtDNA genome, and on the other hand, in certain chromosomes of the nuclear ge-
nome? 
Indeed in (45), we will demonstrate that at the scale of the entire human chromosome4 and chromosome13, the 
ratio (  C + G ) / ( T + A ) = 1 / Phi. 
On the other hand, in the 152 resonances 28651 (C + A) / (T + G) of the table1 and in the 7 "Fibonacci Hyper 
Constraints Super Resonances" 6765 (C + A / (T + G) = Phi the Golden ratio. 
Now, we know that Phi - (1 / Phi) = 1. 
Hence, there may be hypothetical "information couplings", the nature of which would be undulatory (46, 53) 
between, on the one hand, this famous chromosome4 and, on the other hand, these specific resonances of the 
mtDNA genome. And this, magicked the boundaries of membranes separating these two respective genomes in 
the cell. 

Figure 26 :  
from Fig5 in ref (61) http://
m.genome.cshlp.org/
content/25/6/814/
F5.expansion.html 

http://m.genome.cshlp.org/content/25/6/814/F5.expansion.html
http://m.genome.cshlp.org/content/25/6/814/F5.expansion.html
http://m.genome.cshlp.org/content/25/6/814/F5.expansion.html
http://m.genome.cshlp.org/content/25/6/814/F5.expansion.html
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    Another track of investigations is the scenarii of « physical harmonic resonance » as sugested Dr Robert 
Friedman « Do you think that circular mtDNA with the right number of Fibonacci resonance points could act 

like a singing wine glass? 
When you rub a finger 
around the rim of the glass, 
harmonic energy, tones or 
information are produced. 
This could be a mechanism 
that mitochondria and cells 
use to communicate with 
each other... ». 
This scenarii could play a 
rôle in mtDNA genome 

epigenetics then in genes expression tuning. 
To summarize, we should think then research on the following situation: 
Inputs: 250 cases of mtDNA mutations associated with var ious human diseases. 
An operator: The exhaustive search for  mtDNA genome " Fibonacci resonances"  associated with these 
mutations. 
A "binary" output: a common behavior  of the mtDNA genome resulting from these 250 mutations disor -
ders. 
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