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I ntriguing Humans and Pri mates chr omosomes
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Abstr:act

The gl obal analysis of 3 human genomes of incrneasi
buil d34 of 2003 / sapiens hg38 of 2013) reveals 2 || eve
optimizing the DNA sequences of these genomes.

A gl obal -owmhn scthr awientwi | | cal l "HGO" f-corpt'i Hni maers Geireo nye
at its gl obal scale of 3.5 billion base pairs. This s
chromosomes reveals a hierarchical structure of these
ampl iit uRlekt ending from chromosome 4 to chromosome 19. T

Great anal ogy between these 3 genomes.

Then we introduce a gl obal analysis method of rought
the | evel of each chr omosome. Af t er having demonstrate
role in the human genome, radically differentiating| it
exhaustive analysis of di fferent whol e chromosomes4 r e
Chi mpanzeeut®nangorilla and Macaque. There ar <batsheedn orne n
the sequences of Fittbpdrmdd i dadd ececéas ating the chromoso
species: 21 base pairs periodobtbanthd84cbhamepsnpaeranget.
base pairs period for the gorill a. Finally, t he major
chromosomes4 of sapiens and neandert hal showander f|tdet
structures between the DNA sequences of these two glenon
obvious resonance of 34 nucl eotides, t hat of Neandert
textures, one on this same resonance 34, but with a ro
the other resonance is tuned to the number of Lucas 1:
reveals properties of "discrete digital standing waves
positions. To concl ude, we suggest that this chromosonm
respect to each of the 23 other chromosomes of the nuc
mi tochondri al mt DNA genome.
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I ntroducti on applied, ignoring i ts possib
The mai n guestion t o whliocbha |l t kriresh g o teggauli d Fthwinii bn ga nadt
answerOfi sthe 24 human chr omels®lime sc hreecmasesmd hsecal e or evel

2 chromosomes X and Y is therEBora mohrreo motsaome?2 5 hywdar s, w
woul d be radically di fferfeonrt podsoimbl &I Igl abheel , oehen di ¢
chromosemes? organi ze DNA, genes, chr omosc
The answead:i sThei s chr omosongee noxmest §:9,t Hdrre 11, 12, 13, 1:
is the chromosomed4 . .. However, it is only by deeper
"But what is a " radicall ypedi bdeceénty" ) chtrloimmesed mef JAl2

chromosome that woul d be kWeéerféerkat i-dviessdawey aedl ohbhal maj or
properties that would distiraguioshGCit/l eXAclautsi vetly ¢$c alme s
ot her chromosomes . .. chr omosomes and whol e genome
Perhaps even properties t hadte moomwsitd aalel ocaw suosr tt oo fd i"shcioevrear
a kind of guantum | eap r a2ddi cahl rl ymodiogneisn g ulins hti migs thhiee r &
human genome from those of steheemsprtiomaptieasy, at hreajgpanamea pr i
of sapiens from that of neandermtehhal s the summary synth

Thanks t o t he CRI SPR tcehcrhonnool soognye (c@lIr wsntoesroene t he 3 r

regularly interspaced shor Negmddrmtdhaolmi g2 Ir]le,pe8api)ensi tBUI
now possi bl e to modi fy | oScaaplileyn st hHeG3 § e noofme 2 01 3an@ 23] ,
particularly the human genoanei delnc ]rafct &l épeandRegsonance
On the other hand, mat hemapercisodpiléeaywst ar iczinng alearcdhl eof
from the deepest |l evels of crhatotmors olmielse tAhse iplelru sotdriact etda bil
of the El emens of Dimitri Meensden eerecve § 3 Ima k e it possi bl e
Al most simultaneousl! vy, t he rferspetcadli vendiegloomeas!l os$t rNeatnudree
of the human genome were degrlomsalr agecal ¢ 40f 6f hé, c®r.omoson
I n such a context, aparHerfer,om ertehs acrad n cqeu ecsft i dhsnucl e
can a |l ocal technol ogy asc hp oweorsfourle s adg &RI SBRi ebnes and
900000
200000
700000
500000
500000 -
10 N Sapiens 34
| — Neanderthal 34
300000
200000
100000
0
17 100
1 34
Figur-dslwil| be demonstrated here, the 2 respective Cl
HG38 share a "resonance" of 34 bp, however, these two

maj or differentiation of the 2 human species at {the GI
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the respective forms of these resonance curves are radic

Met hods
Analysed Whole Human Genomes
We analyzed completely and systematically each of w
reference genomes:
Neanderthal genome
-Neanderthal genome (2014) ref (21) http:// www.nature. cor
Sapiens Buil d34 (2003) human-SapfenencBui lgeddme 20@3) (@
www. nature.com/ nature/journal/v431/ n70211/full/nature0300
Sapiens HG38 (2013) human reference genome ref (23)
-Sapiens HG38 (2013) genome https://www. ncbi.nlm.nih.
Analysed Whole Primates Genomes:
chi mp
http://www. ensembl .org/ Pan_troglodytes/ I nfo/lndex
gorill a
http://www. ensembl .org/ Gorilla_gorilla/lnfo/lndex
orangutan
http://www. ensembl .org/ Pongo_abelii/lnfol/llndex
macaque
http://www. ensembl . org/ Macaca_mul atta/lnfo/lndex

Computing the HGOs

Let's distinguish now the 3 types of HGO:

1/ Theoretical HGO (t HGO)

(PHI)Dd?2 = 0.6909830056

where PHI is the Golden Ratio PHI = 1.618033989
2/ Reference woman HGO (r wHGO)

0.6913477936

error I(rtwHE®) =

0.69098-3W.066%13477936

0. 0003647879784

Reference man HGO (r mHGO)

0.6922864236

error i(rtmHE8®) =

0. 001303417973

0. 69098-30.06%22864236

3/ HGO is computed cumulting C+G and T+A nuclotides popu
Exampl e hedrGEOwo man =

[ (C+G popul ation from strandl) + (C+G population from s
/ [ (T+A population from strandl) + (T+A population fr
The:n

HGO woman =

[ (sum C+G single strand 1 to 22 chromosomes) + (sum C+G

+ (sum C+G single strand 1 to 22 chromosomes) + (sum C
/ [ (sum T+A single strand 1 to 22 chromosomes) + (sum
+ (sum T+A single strand 1 to 22 chromosomes) + (sum
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Tabl eRelspective popul ations and ratios of each of the
(2013)

Chr omos omle cC + G T + A ( C + G ) / ( 7T

Chromosomes UPSTREANMhHEO2poFENt 06089830056

4 72568001 1171846649 0.61926191L78

13 37772797 60210328 0.6273474|71

5 71611274 109654104 0.65306515%11

X 61221521 93671508 0.6535767632

6 67360020 1027185072 0.6557729979

3 78577742 119522393 0.65743118009

18 31856106 48233499 0.6604560453

Y 10572683 15842360 0.66736793

8 58133960 86634176 0.6710280p48

2 96769083 14377914¥5 0.6730397y722

7 64696843 94273288 0.68626901(84

12 54275482 78862334 0.6882307838

14 36982791 53585358 0.6901659y778

Chromosomes DOWNSTREAMhIHG®2 poF nt0 =6 {B9830056

21 16411625 236769914 0.69314641|78

9 50270473 71520077 0.70288617

11 55885058 786486814 0.7105657102

10 55359481 77903481 0.7106162689

1 96166571 134314441 0.7159808Y¢51

15 35578844 49062481 0. 7251741713

20 28010605 35933652 0. 7795089962

16 36472718 45333225 0.8045471y726

17 37575444 45344760 0.82866121609

22 18406838 20752939 0.88695099037

19 28015712 30425046 0.9208108846
G666 D21ISY | OOBWE LAdZ0 @25MNAS2W A Yy 3 az2z2y +2a2M La&adzSnm t3od y
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HGO man =

[ (sum C+G single strand 1 to 22 chromosomes) + (sum C+G

+ (sum C+G single strand 1 to 22 chromosomes) + (sum C
/ [ (sum T+A single strand 1 to 22 chromosomes) + (sum
+ (sum T+A single strand 1 to 22 chromosomes) + (sum

Recall the single stranded C+G, T+A and individual <chr

We deduce for the genome Sapiens HG38:
HGO woman =
[ (sum C+G single strand 1 to 22 chromosomes) + (sum C+G

+ (sum C+G single strand 1 to 22 chromosomes) + (sum C
/ [ (sum T+A single strand 1 to 22 chromosomes) + (sum
+ (sum T+A single strand 1 to 22 chromosomes) + (sum

HGO woman = [ (1128757468 + 61221521) + (1128757468 +
/ [( 1627573573 + 93671508 ) + ( 1627573573 + 93671508
= 2379957978 |/ 3442490162 =0.6913477936
HGO man
[ (sum C+G single strand 1 to 22 chromosomes) + (sum C+G
+ (sum C+G single strand 1 to 22 chromosomes) + (sum C
/ [ (sum T+A single strand 1 to 22 chromosomes) + (sum
+ (sum T+A single strand 1 to 22 chromosomes) + (sum
HGO man [ (1128757468 + 61221521) + (1128757468 + 10
/ (( 1627573573 + 93671508 ) + ( 1627573573 + 15842360
2329309140 / 3364661014 = 0.6922864236
Computing Fractal Periods and Resonances Summary:
We introduce here a method of gl obal analysis of the
the chromosome scale. To do this, we generalize the m
Biology" [14, 19] . Thus, we restructure the sequence i ni
|l onger triplets of Bangchgofrdes 1But ov 8@8d7idreawmluactlieoontsi.d eTsh i ¢
analysis wildl then reveal, i n most cases, di screte wa
someti mes there wild.l emerge kinds of resonances where al
The discrete interferences fields resulting from the
di mensi onal space:
Dimy (vertical) restructuring in meta codons of | engths
Dim x (horizontal) derivatives mobilel such that 1/ 2 1/ 3
Dim z cumul ated populations from the "Master code" oper s
The +-11derivatives wil/ be of type increase, ie +21iiff d
derived decreasing.
I n this context we will explore these 3d spaces in 2 fol
-Hori zontal , meta codons di mensi on: curves for a di mens
" below (see Figure 2).
-Vertical, spectral dif fdelr einst i+alt iiofnli indéirsecar seet eca issée r (| *ese dRi

resonances

We represent in the tdp tfbee+hldadndhienoltdhwrt eRxampl es bel

Hori zontal scan example: 22 761233 774174 779102 7837
(see Figure 2)
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Vertical scan exampile:i f1 dPiKMEilg udrZeed @ wa ndi t i s found t h.
the -1 -1 1-11-1 1é/1é cal cul at ed for t he respectiyv
(see Figure 3). Sapiens genomes (Build34 rele
These two independent me t hroedlse alseea do fi n2 1 3) tadree casrey cl
analyzed to the same peri owalvuad uef. HEO® ez 0 .069CX&GIMNP0O =BG (
the period "horizont al scampti mal agerneosmenjance of 22bp
(Figure 2) and the period "vertical scan" is a period C
repeatability of 22bp alsol{(Figuaks8)obsfegued dhat femal
A third complementary onpettihnbad thaprmaleatgadnomes ( XY)
her e: knowing the period deteldmmi ntehdke aowd hewonfhamse,d t he
by t he t wo previous met hdvaasndewe hasle gamecht Satphens ( Bui l
compl ete sequence of the chlrosmsomei miyzatoincrecluevels. We
segments according to thidghperfiacwd, tfhoart etxhaempp ree chiesrieons
for t he chromosome21, we sevqudnc'l aagt ar & hei mé hairr e
sequence of the chromosome i n Ofnuctcheessotwwbesedhtainans tohfe H
22 bases, the |l ength of th20p&rischdbwditsiceovenoesd. olphteinmade
record for each segment t heerCtai nd ypopué attioontsheondedbdper
one hand and T + A on the ®o¢theenbiang.
We then represent the cumuMa@o®i vepadcstal bubi emarcaoahypye of
these different CG and TA cphorpoutoastoinoenss 't hr oughout the
chromosome sequence. Table 3. The follfowiumgtZguirle!l 8str at
Resul ts the hierarchical spectrum of
Hi gh Correl ation Level beawbhenwmf NekhedeaAdat icah/r omowmsio mes f
Sapiens Chromosomes and Gegomemes analyzed. It shoul d
HGO of the 3 Whol!le genomewpsNaanadw rit halownsapéams tippin
BUI LD34 and Sapiens HG38 chromosomes 14 and 21, whi ch

The three respective tghendme&ks |l yt hméec haai s ms expl ai
compar e her e di ffer on tchiesooder shainndvobye tphrecicri sel y t|

respective evolution | evel s, on the other hand by the
sample of individual genomes Bfnahl ¢h iFhiegyu¥feotr@m etdhief i
synt heses, and finally bgowniseé r eparrecr egoon of hathecontr
sequencing d DNA. optimality superiority of S af
The 3 analysed genomes aresapiens buil d34. However, a m
-Neandert hal genome (2014t)he repgst(dm ahdtdoiwhstream r
www. nature.com/ nature/jourmnatl ab565 /onp7tdi8nmi/zfautlilo/ n when p e

naturel2886. ht mli Buil ds34 2003 to HG38 2013 o0b
-Sapiens Buil d34 (2003) geexncoenpet | oref@dgf229 hrlomogpomes 13,
www. nature.com/ nature/ jourdal thad8mbeoéthd s/t OKI)IL/OH strateg

nature03001. ht ml we present here: reduction of

-Sapiens HG38 (2013) genomehmrefmosSd3nes and i mprovement

https://www.ncbi.nlm.nih.dowhgtcébhmmaagi ons.

Detail s:

Neandert hal: gTeanbolnee 4 I't is therefore remarkabl e
and only |l aw which seems to

Sapiens BUI LD3Balgleas o5ne: two domains as different as:

Sapiens HG38 genome: TableLOGHaddl eabbas7o0f tumors on th
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Tabl eEXampl e -df mtehseenal interference fields
gures 2 and 3).
Di m K d1l d?2 €d100
0 1 2 3 4 5
17 129883131 810/0151 330{4111 03 6/3130874({86
18 102917110 740{3B6083320009/210028 7[12
19 10915298242 P¥3770P126280875473
20 878537M0390601480184831927631
21 933380B34734893561783714885361
22 7612337741747 79102791545/86854
23 80997176787 764596/35631755377
24 852759779786/50287735631726226
25 710190027911736109742027%99579
Dim y
€377
Tabl-€hi3s table shows a
C+G top for 8 bases value within
22 bases segmentis distribution
7 8 9
2057B5301[3198p 4
4608/37534/0106183

Comparing HGO (Human Genome Oplimum) for 3 Human Genomes

653500000

653000000

682500000

652000000 B HGO man XY

691500000 B HGO woman XX

numerical ideal attractor

651000000 0.650983005

650500000

650000000

689500000

Sapiens Build34 2003
Meanderthal Sapiens HG38 2013
\Figurahe respective HGOs of 3 human genomes
her e :
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HG38 Human Reference Chromosome?21
Computing PERIODS by Fractal "Increase/Decrease” Textures
1600000
1400000
1200000
[ |
1000000 1
m2z

800000

600000

400000

200000

0
17 18 19 20 21 22 23 24 25
Figure 2. zoom on vertical scan method revealing PERI OD
CHR21 HG38 reference chromosome
resonance 22bp

1000000

S00000 ‘M

800000 3 rrwe—

700000 —

600000 —_—

500000 3

400000

300000

200000

100000

0
3 7T 111519232731 35394347T1 55596367 717 VO B3 87 91 9599
1 6 9131721252933 37 41454983 576165697377 8185859397

Figure .3 Evidence of a resonance of 22bp period i
chromosome21.
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Human Reference Chromosome 21 HG38

period 22 bases pairs
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Figure 4. Confirmation

of a 22bp period in the
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Tabl eC@ values, TA values and CG/ TA

thal individual c¢chr omosome.

Chromospm€+G T+A CG |/ TA
1 93921245131078404716528418
2 9564374314206606.16732343324
3 772807T4611742406.26581338159
4 7158048011571610.86185900817
5 702263%70107476(30665341231508
6 6624123401032765655641173
7 6312501191827 3905 6874311419
8 57282%20853299106. 6713099307
9 49639367705038407. 7040640774
10 54735776768889408 71188709325
11 545058257662491®. 711332889
12 531687T12771342903 6893005683
13 36809808587501603 6265481851
14 36099%21521910301. 69168035495
15 34330462470114206. 7302578314
16 3533201843552700. 81124713096
17 35423602423 766¢105 8359233506
18 29701791449543604. 6607098479
19 269803842880526B. 9366471723
20 2625700833248228 7897245382
21 13968141202019%9600. 6914250399
22 167226¢27181286¢703. 92244037655
X 59660780913979600. 65275833209
Y 1025223840071 D. 66569849625

azay +2M L a & dz$ mm

ratio fo

t3o y
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TableC® values, TA values and CG/ TA ratio fo

BUILD34 individual <c¢chr omosome.

Chiomopomee T+A cCG /| TA
1 92985p3612999149230. 7153185664
2 95862p071423440110. 6734660156
3 77323p830174738010. 6582172565
4 71776p6261158850480. 6193777993
5 70218p6220074746590. 6533377819
6 66306/01101083400. 6559282802
7 63308pK4392045p10 0.6878009248
8 57406p5985482pL57 0.67156[110514
9 49639K5870503p40 0. 70406643914
10 54607Pp6576707Hp63 0. 7118853953
11 54504B3276624p76 0. 71132P21856
12 53252pPp3277229B33 0.6895311656
13 36827KH7258762899 0.6267183203
14 36099pP74521904#49 0.6916796979
15 34475Pp4847218y72 0.73013p22449
16 35332pPp1843552709 0.8112473096
17 35428pRP90423669P11 0.836225%4685
18 29702B5344954872 0.6607148831
19 26989B8828819p71 0.9364951338
20 26257p3333248pP75 0.7897321891
21 14334pPp3020771708 0.6901180201
22 16745pPp0918149816 0.9226358172
X 5967917291421868 0.6527923756
Y 1025245915401 106 0.6656962818

G666 D21ISY | OOBWE LAdZ0 @25MNAS2W A Yy 3 az2z2y +2a2M LaadzSvwm t3d y
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Tabl-eC& values, TA values and CG/ TA iratio for ea
i ndividual chr omosome.
Chr omosjlom€+ G T+A CG /| TA
1 96166%7134314441 0.7159808751
2 9676908843779145 0.6730397722
3 7857774219522393 0.65743113009
4 7256800117184666 0.6192619178
5 71611278209654104 O0.65306515%11
6 673600200271484502 0.65577299%979
7 6469638434273%288 0.6862690B4
8 5813396@6634176 0.6710280248
9 502704731520077 0. 702886 1|7
10 553594877903481 0.71061626¢89
11 558850598648¢84 0.7105657102
12 54275487288623%34 0.68823073%38
13 3777279B50210828 0.6273474)1
14 3698279535853%58 0.6901659778
15 355788449062481 0.7251741713
16 364727185333%225 0.8045471726
17 375754445344760 0.82866121609
18 3185610@88233499 0.6604560453
19 280157130425046 0.92081083%46
20 2801060835933652 0. 77950899%62
21 1641162236769914 0.6931464| 8
22 184068320752939 0.8869509037
X 61221%2P3671%08 0.65357676¢32
Y 105726¢835842360 0.6673679|3
Tabl eThti s detailed data related to the 3 whole genome
ween real computed HGOs for each genome and theoretic
wWo man ma n
hol Abs Er|R¢! erfpor % Abs Er|[fRg¢!l erfor %
Whol e . .
GenomdsHGO ra0i 690983%0Q5%9g3hG% r01690983%00%%943005
HGO ratshiqyco tatio HGO rdt5l; 460 fatio
Neande[Q.h6a92 2 $204.4080 1 2|/69994. 3871 6 p02.2619 3 2 3/008.2000 2 2(49798.2647 5| 4 6 6
% o G RG, 6922 6408.120 1 2{89193.0861 4 POL.0689 3 2 411(0.4060 2 2|59899. 4617 4 [L 4 8 2
Sapieps
N g O.69134I’707.9(1300369497.89847203.562922TI’604.2(1301309394.188117227
g3
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Diversity of Chromosomes from 3 Human Genomes
The Chromosomes UPSTREAM the HGO theoretical point = 0.6309830056

80000000
70000000

60000000 B Neanderthal
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® Sapiens 2003 Build34
40000000

Sapiens 2013 HG38
30000000
20000000
10000000 I I
0 |

10000000 chrid  chr¥  ch chry chrz _ chrl2
chrd chrs chrg chr1B chrg chri  chri4

FigureGQg diversity of huma
tractor HGO = 0.6909830056

Diversity of Chromosomes from 3 Human Genomes
The Chromosomes DOVWSTREAM the HGO theoretical point = 0.6909830056
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Figur-dedr®dert hal chromosomed4 harmonic resonance F|
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Figur-8agid3ens Buil d34 chromosomed4 har moni c
Figur-dedddert hal chromosome4 harmonic reso
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