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ABSTRACT

DUF1 2 20d nrgpi osrhsd vilagges Ho mapen ¢ eage-specifi mcr eed nopy n erminy rop-

tel 4co digregi oinh hheuangen mean dnappri ¢ agly 1 @2 Bn dhatralya sioh pD U1 2 2d -

let i @amdeicrpcald u p Bii dav e ras iaed wit Imic acep Hy an dna ©a ghaly, res @ £ Eyw In
Cotadniegsty Birdt temesadl h dthat humang Bomeseq @ cesencodingD U F22 Osh o dn a -
mat Bllg elevated opy number thehuman| ne geand variat oni B U E220 copy humber has been | nked
tobothbra sze huma sandbrai Bvolution among primates. Rem aka ly, d sage va ietio 8invo \ing

D U E220 egsienceshaven w been| nkedt buman brai expansadn, aut i seveiryftotal IQ, andogni t i v e
andatrmatcilapt i tcored e

Weanadyz @éinchro mo s d mpéargeregi oonR 1@ nigu o W4F1 2 20vd &si th ero mos ome 1 p
fi voeterhregi 0 0 DUF1 2 Zfe e, t dnat o 2 4B W1 2 20 dé nWes u enpeh éd by analyzing

1 R NAsNBPF egsco rait ngit dés ® UFL 2 270l s30 @ sendt | NB&F genesf o niNe @& ert dh

gen oenFi allyt hmeet h o dxteni el ananlysi ntlyé g1l q Zefi ofro nv ot drcl o primatesli kNe -

an ert d great apes chimpgori & lrabgantan dno neks ma aae mamoes yervet T hir makab | e
pro prty is confirmed by co mair ntgés eri piesto ertmamna schasu avg @b cotv,, dodnpmhi n
Eépbnt .

Wethens h dovuctas eso immut -peir o d actel struct rusfo el 1 9 URR 2 2 @1 cam @ NBBF genes

st ueddases T h andys iosfthese spectra o ffra @l peir a2l r veed as i mf leaein ¢ dependence,

hier rahizat i anrd figc & i ben @en th en uanc laseq enceso fe dho ft @ @ s eitaan d hseq enc -
eso fH bawanan dLucas . et hee ierde o th insmeric lar lat i o nwgels iwgps,t di th idsicose y

may O ecet hnel acraeso facogn i tdevel eo pnnt manf ®ru @roat t tohgesat ri pates .
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Todate,t heeattfu ot | @ & UFL 2 210d n s oktn 0 Wie m w leiDILF1 2 20 di megi o B o w

th eargds Ho mapen $ eage-specifi mcr esed nopy n ermbny ropd €0 chgregi oi nth d uan

gen o nae d apipri ¢l glytol g 2 Bn dghart allyd sirol p UFIR 2det i @andaeicrpca d plcii on's
hav deenas <iated winit deep Hy an dna ©oa e Hy, r spe t Ew InCo t dadJ n ersty Dr Sikel a

te @ esta b hed that human
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pl bt st udH wanasnRlimat €lsr o me skr a COBDE[Ber isotdaiteywarnvigens c har at er i zi
andffer encNadnmhgmlapiwhioE omo s o MNSA s e q ulTehfec s "h.er walrbtei:c |l e s
"Gl ob &lbnagmfdrea cftea le rhdeie £sna p iaemieandge mbxx"l "dmedmakse n oOet i -
mum anume r iucnailv Bws @ant radliOl g r o mob ol eit h ookl maln ¢ a"nacnegr sSapi ens
mt DNcA r cluol-nagrnrgmee r i meatsd r u aAtrterlg b or r evittemtNA di st aas e somgs €
Fra€Chabsésromr:ti fntehNegeémwbrgst dlumanChomoemes DNeAQuence&Godisdden
SH-smi Itpand Scale I nvariance. ...
ge ame sequencesenco thgD U F22 Osh w adramat @l clelgvated copy numb ein the human | neage and
variatoni B U E220 co pnumber h abeen| nkedtobot hrai BzZei huma sandbrai mvolut onamo g
primdes (1, 2). ttenpg & bnkge @ ia@ . @ave been proposed from the 197 8 (3). Now, p & cularly,
d sage variat onsinvo Ving D U F220 sequences have now been | nked to human brai  Bxp asio paut sin sever -
ity,t atQandogniah d stmatcal ap t i scared(d).

T erearemany moo pdo DUFL 2 Zr@odedint hheuamgen o nte mav &t © hgen o noebnyo t h -
erspies(Tabdl). Hu am $av @p o x bBtely 2hZp@i do j®s far moethan gre wapes (9 01 2 o pe9),
mo neis (2 b4 @o ped), an ds @ialy pro s iaman d o-pri At mamnal Eli9co f&s )

D rS iella Lab. demons retes hethypothes ithst incre sirig co p number of seq @ aes encoding D U F220
protei omans i @ major contributor to the evolut onay incre & @ rbrai rsze, neuron numb g and
cogni Yetap e i hayi at acatedwi ttheprimadeord eThey pr @ sethat thi selat onshi p sesrt edtto
the anthro pisbsub-ord eof prim des (5, 6, 7, 8).

Tab | 1del oiwlgttatast hdeiris Wi uoonD UF1 2 Zrf0 NBPF e p o @tuil onrd fferen tmam nalian
s@ies anrmo p o iprd snian sap @ termamnal s . NBPR genest db often co rait theseD UF1 2 20 -
tel nas sap parto apdnimp rtan to €.

Indee dtha k sothe C R 1 St&clolo g (Clustered regularly interspaced short p Bn d mi pepe ®)si it s
nwp sibl £ modify local | heg # mes and more part ulalr the human genome (9).
Despite the prec i fainet on of th s2D U F220 proteins  niot yet kn wn, h wever, i it dr @gdpos blét an- i
aginethe pote ha theri sahdtheethi a& ake @f genet imanipulat ohs of thi segion us rig the C RIP Recht -
nolo g Especaly ncesiihas been establ h d th athi segion i ®xtr mé yragi € diff ulcto es
guence, and of en ca sessevere cer lwa di ad ks .

F o more than 25 ye & we h @e been look nig for pos bli globa even digital srtuctures that

wo ldor gize D M\, ge msehr mosomes and evenwh b ge omes (11, 12,13,1 %

Genome PDE4DIP Total NBPF
DUF1220 Genes
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Cat 1 3 2

Megabat 1 1 0]

Microbat 1 1 4]

Hedgehog 1 1 0

Shrew 1 1 0
XENARTHRA

Armadillo 1 1 0

Sloth 1 1 0
AFROTHERIA

Elephant 1 1 2

Hyrax 1 1 0

Tenrec 1 1 0
METATHERIA

Opossum 1 1 0

Viallaby 1 1 0
PROTOTHERIA

Platypus 1 1 0
OTHER VERTEBRATE

Chicken 0 0 0

Ta bel: sourc eTabl &from(6) Kee @y, J G.Du res, L. & Sikela, J M. (20 4). The

case for DUF1220 doma nlosage asaprimay co tributor to anthrop b dr ia Bxpansion.
Fr atiersi Ruman Neur ®ience, 8,427. http://doi.org/10.3389/fnhum.2014.00427

Wewil an & 2e here several major seq & cesco taining th s p oteins DUF1220 ac ardingt an origin Bap -
pro eh highl ght ng ors of "fractal p Bodi ces"t(1i b thi method of numei a an bys iofschromosom a

D N Asequ eces demo dHratesthe evid ecaof "frac d periods ‘&nd "resona o @ Bods ‘th eacteri mgieach of
the 24 human chr m somes aswel dsany part al or complete seq & ceof a wchr m csome.

F o exampe, as lludtiated i i we 1 below, th s resona ces make i pos blé to differe tiat ehe
respec ive ge ames of Neanderth band Sapiens on the glob hs @ ef the 10 21 DU E2 @ mai mi crén -
gion. Here aresona e of 12 nuc dot di &i sommon to both Sapiensand Ne iad #h bregio 8 h wever, hete -
p e tveishap sof thes eesona o eurvesarer d aly differe n .

Comparing Sa f® sand Neanderthal 1g21.1 DUF 120 rich regions
Themainreso n eep Bod = 12
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METHOD S
Analys ewho éh ma igenomes:
Weh e complete fand sysemat B claybzedtheD U E220pr t&i i crdgions rhamp genomes and m ae
sp e i d il geachionthefollowing2r fere cege ames :
Neanderth br fer e genome:
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-Ne iad gh bgenome ( @14) ref ( G)

http://w wwv.n &r .eam/nature/ g u a/vS50 m74 &/ ul /ih wrel2 86.html
Sapie sH 38 (201 Bhuman refer e g@e ameref ( 1)

- Sapie sH B8 (201 Bgenome https.//w wv.nchi nim.nih.gov/grc Human

Analys eRIUF 2 2 Ogonsén S @ ensHG3 &hromosome 1

T hma hnk soregio sof DUF1220 areava lebl by thi knk : http:/ g ame.uc seduw/ gi-bin/hgTrac &?

hatar @wp_ma pclose=0& hgtg eup genes ¢ dse=0& hagtg oup phenD i _sdse= B hgtgr w pr_a ¢ dse=0& hgt
gr_w pexpres i® nclose=0& hgtg oup regulatio nclose=0& hgtg eup compGeno _c dse= & hgtgr w pvarRep

C dse=0&hgtg ® p rep c dse= & hgs d=573 8955 3vMKvaa3cdo KV Ht DW@oEhuiad&pos iotaD UF 1 2
20&hgt.p e ioriinp trD U F22 &hgt ump g &hgt ugsgs Trac kkn wnGene&d bBhg38& cchr4& EQ0&r 9
0214555& p %=800& dinkL=2.0&dink R2.0

F omoredetai |pkeas @ i somglementary material @ ).

Comp tingFrac t aediodsPnchReso ancesSu Mma r:y
Weintr @ oe h g amethod of global ana s iofsther wg h & sr fractal texture of the D N Asequ eces at het
chr m some scale. To do thi  sve generdize the method of num eical an bysi of the "Master Code of oBi-
gy" (1 B T s we resrticture the sequenc ént differ rd generi  sequences based on "met aod oshno longer
triplet of 3 nuc dot di ebut valuesr ragfr m 17t 877 nucdot d g ie360 srmulatons .  Meathodsf an A -
ys iwdl herireve lai, mos tases, di set wavesor interfere oes, most of endi s8 ances . owdwer, some -
timetherew Il emer gkin dof reso anceswh e a dcalesof anayls iagpe & beio symbios i s .
T hd sewrinterfer reesf ddsresul ngifr m the anays iofsan ent ré chromosome a @ th e fere athre edi -
me s0 nl g ee
Di mn(vert a)restruc uringi metaco dns of lengths 17 to 377 nuc dot dies
Di m( drizo tal derived mobi el suchthat /21/31 4 1/.n
Di mcumulated populatio 8 r 1 hé"Master ode" op etars(1l %
T h+1/-1derivat vieswil Itbe of typeincr ase, i el if derivat vieincre sing and w Il be of type decr ase, i e
-1if derived d ere sing.
| thi eo textwew Il exploreth s2e3d sp eesi Bforms :
-Hoizo tal met aod osndime sdn: cu ves for a gi an met aodon dime adn, see in the examp e
"resona ces' below (see Figure 4).
-Vert Hlyg, sp erdl differ rg atio ndi setc eeriesd2-dli $1i incr a @nd -1if d ere & €see Fi ges 2 and
3b Bw).
Were pse hi topthe+landi tow the-1, (seethe exam pes below).

Exampl ef thre @lime so nl mterfere a éields (Neand ghal hramsomelqg 2. D U F220ri  crdgion6).

Di m d1 d2 é /.. d100 Ta b2 : Bas i
bt m . . data invo Ved i
0 2 3 5 geno m ¢ D
seq & oes fracta
5 31849 377103 40 % 4169 424005 p Bodsan s s .
6 369260 440557 38717 40893 357653
7 389780 /1783 33 89 3168 310074
8 253290 28025 30861 25886 273966
9 275885 243343 2@18 2598 245390
10 188558 208306 24 2188 222046
11 208279 180867 29 @8 1860 208513
12 220206 203013 18 1998 187589
é /.
377

Horizo tl asegampl e5 318499 377103 401874 416639 424005 ¢é / .(seeFi @ge4)
Vet al casegamp el i ©2>dland-1ifd 2dlthen:11-11-11-1-1 é/ .(seeFi @ges ail3)

WWW. SI FTDESK. ORG 28 Vol | slsue


http://www.nature.com/nature/journal/v505/n7481/full/nature12886.html
https://www.ncbi.nlm.nih.gov/grc/human
http://genome.ucsc.edu/cgi-bin/hgTracks?hgtgroup_map_close=0&hgtgroup_genes_close=0&hgtgroup_phenDis_close=0&hgtgroup_rna_close=0&hgtgroup_expression_close=0&hgtgroup_regulation_close=0&hgtgroup_compGeno_close=0&hgtgroup_varRep_close=0&hgtgroup_rep_close=0&hg
http://genome.ucsc.edu/cgi-bin/hgTracks?hgtgroup_map_close=0&hgtgroup_genes_close=0&hgtgroup_phenDis_close=0&hgtgroup_rna_close=0&hgtgroup_expression_close=0&hgtgroup_regulation_close=0&hgtgroup_compGeno_close=0&hgtgroup_varRep_close=0&hgtgroup_rep_close=0&hg
http://genome.ucsc.edu/cgi-bin/hgTracks?hgtgroup_map_close=0&hgtgroup_genes_close=0&hgtgroup_phenDis_close=0&hgtgroup_rna_close=0&hgtgroup_expression_close=0&hgtgroup_regulation_close=0&hgtgroup_compGeno_close=0&hgtgroup_varRep_close=0&hgtgroup_rep_close=0&hg
http://genome.ucsc.edu/cgi-bin/hgTracks?hgtgroup_map_close=0&hgtgroup_genes_close=0&hgtgroup_phenDis_close=0&hgtgroup_rna_close=0&hgtgroup_expression_close=0&hgtgroup_regulation_close=0&hgtgroup_compGeno_close=0&hgtgroup_varRep_close=0&hgtgroup_rep_close=0&hg
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DUF1220 region6 from Neanderthal 1g21.1

computing PERIODS by Fractal "increase/decrease” textures
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T lesetwo indepe dent metho d eadli Bl thecasesanay edt thesamep gBod value: h e, for example, het
man p god "h dzo tal sca hi aresonanc @f 12bp (F 1 G).andthefrs B "vert & s a" p Bods are het
perio d ad12(F | @).

RE SWS:

T h ®udy of thelong re i®n6 of morethan 5 mi loribés eairsand co taining 218D U E2 Aw |l revea het
spec rum of the following perio

Fi sritemark : there are various pos bl i terfer mees between Fibon @ ¢Ligassub-sp ert ms: Ma resona o -
es periods :

5 127193150 81 DUF220resnnaeanderd od s

5 13821 34 55 89 Fbonaci

0O 12 538 Fbonaci

5 1271931 50 8 DUF20resnnaeanded ods

2 341 11718 29 47 Lucas

36915243963..= x31235813. . )tmes ilBnac i

5 12719 31 50 81

134711 Lucas

4481220 4%(11235.. )4time i @nac C i

5 12719 31 50 81

3471118 L gas

235813 ibofra ceic. . .

Secondr raak : T erearemai  resonacesperio dl i %7612 19 31 50.. but al ssaronda y resona cesp gods
| i :KL&(5+ 2),24(5+ 9),26 (7+1 B 57 (7+5 P69 ( B+l Pet .c .

Mai resona ©es:

571219 31 50 81€é /. . a mhth meso ances:

17 24 26 36 38 43 48 55 62 74 91 93 98¢ /. . .

Fin byl w ecoul g@dropos ¢hefommowingrul e

Threl es

"The dista pe between thewavesf ow perio dsequ ece from D IRBOre ipn (5712193150.. anda bd A
nac imals éqggenc ¢5813213455. . A)S Ganather hi ¢édfibon @ cs¢ ;e ©(011235.. . ) ! "
Acorol atyi s :

T hwavessp erumas aciated wit B U B2 Qre ipn(571219...) ahakgwit thel NTERFERENCE
subsrbc bnibet een TWO fibon a ¢ iaveswpes rumshifted (i 88132134.. and011235813.. . )

DUF1220 region in Human HG38 chromosomel
DUF1220 resonances spectrum is analog with INTERFERENCE between a Fibonacei and a 5 steps shifted Fibonacci

Spectrums
100
0 Fi gbr gl it
) of the57 12

19. specrum i n
70 " DUF1220spectrum theinterfere ce
60 ¥ FibonacciSpectrum between 2 Fibo -
50 SshiftedFibonacciSpectrum n a ¢Lieas sub-
40 Sp ertms .
30
20
10
AL
1 4 ] 6 7
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DUF1220spec 5 7 12 19 31 50 81
FibonacciSpec 5 8 13 21 34 55 89
5shiftedFibona 0 1 1 2 3 5 8

We n w s udy the 16 cases of NBP Fgenes ontaining D U E2 Q proteins  Homosapie s(H G 8 whi cwe
w il heicompet @i t3bther re pse tat vieanalogu gin Neanderth h .

Reca | :

Lucas 213711182947 ...

Fibon @ ¢c01:12358132134..

NBPF genes Resonance Per|lFobbdenacci/ LucapShifted ¢$keypelr
guences

Preiods -

resaon

ance
Testl NBPF1 7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B
Test 2 NBPF14]|7 9 16 25 41 1|5 8 13 21 34 2 1 3 4 B
Test 3 NBPF12]|7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B
Test 4 NBPF20]7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B
Test b NBPF4 911 3@ 51 8 8 168x QY% 1D 3 H)N14|C
Neanderthal NBFPLIE 43 51 8 8 168x@¥ 1D F H)N14|C
Test 6 NBPF10|7 9 16 25 41 1|5 8 13 21 34 2 1 3 4 B
Test 7 NBPF®6 911 3@ 51 8 8 168x QY% 1D 3 H)N14|C
Test 8 NBPF9 911 3@ 51 8 8 168x ¥ 1D 3F H)N14|C
Neanderthal NBOFPLE9OBA 51 8 8 168x@¥ 1D F H)Nl14|C
Test 9 NBPF9 7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B
Test 10 NBPF9|7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B
Test1l1l NBPF6]911 3@ 51 8 8 168x@¥ 1D F H)Nl14|C
Test 12 NBPF1%® 7 12 19 31 |8 13 21 34 1 1 2 3 A
Neanderthal NBSPF71512 19 31 (8 13 21 34 1 1 2 3 A
Test 13 NBPF1%9® 7 12 19 31 |8 13 21 34 1 1 2 3 A
Test 14 NBPF3|7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B
Testlb NBPF3|7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B
Test 16 NBPF3|7 9 16 25 41 |5 8 13 21 34 2 1 3 4 B

Ta B3 : Thesp etru mrelated to 19 cases of NBP Fje rseeveal sc d&es of spec it ms

a lo lddoe plsedt Ri dnac clLucassu bspec rums .

Fin byl w estu gthe 19 casesof D U F220 regio B inc U thg: the six regio 8 r @ chromosomeli nombkapi -
e § then w econcentrateonthelo gre gn6of 1g2 1Li Neand ghal theni thela ge apesprimates, theni n
Oth eprimdes and fin b linyoth emammal of whi ctilesmad hmumb eof D U F220  inosvn (kee Table 1).
Recal

suitedelucas 213711182947

suitedeFibon @ c0112358132134
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DUF1220 r eg|iNaombefResfonance |[Fi bonacci/ LucapShifted ¢$tey-per
DUF12pRO guences
Periods Periods -resonjance
cl ass

Ant hropoids
Pri mates
Region1l 7 91120 31 518 8 18x (241 @mo3=B1 4|C
1:16564024 16587759
Regi on?2 5 7 9 16 251|818 13 21 34 2 1 3 4 B
1:21472881 21483305
Regi on3 4 7 9 16 251|818 13 21 34 2 1 3 4 B
1:108232266 108239862
Regi on4 4 7 9 16 25 |8318 13 21 34 2 1 3 4 B
10 8 4 51031E@2%8
Regi onb5 7 7 9 16 251|818 13 21 34 2 1 3 4 B
1:120809849 120840512
R%onG 218 5 7192 3811|5508 1358921 0 342 3 A5 8
1:144423094- 149554657
Regi o n 6 5 7192 3811|5508 13558921 0 342 3 A 5 8
NEAND E R -
THAL 1:141527445-
146659008
Chi mgy i o hl81091664- 5 71492 3811 |50 8 1358921 0 342 K} A 5 8
116223227
Goailaregi o n:@24329600 5 714942 3811 |50 8 1358921 0 342 K] A 5 8
-129461163
Oran gtan er- 5 71492 3811 |50 8 1358921 0 342 K} A5 8
gi o rnlAa02601348-
107732911
OliveBab o0 o n 5 7 12 19 pBB1 13 21 34 1 1 2 3 A
Regi o nl:819609055-
124740618
Mac q ure - 5 7192 3811 |50 8 1358921 0 342 3 A 5 8
g in® 1:120005413-
125136976

i 6 91120 31 5118 8 18 245 0 3=3B1 4|C
WA s on x (2459
Vervet Regi o n 6 7 9 16 25 1 8 13 21 34 2 1 3 4 B
1:1-1280666
Pr omsian s
Mi cRegi 7 9 16 25 1 8 13 21 34 2 1 3 4 VB
3:&)4&5%”‘ 9766850
Rab b Re pn6 11 13 24 32 1 3 4 9 12 21 BB
13:40672536-45804099 ?1;< (3 4|7
La esatheri a
Cow Region6 3:1952369 1 5 7192 3811 |50 8 13%58921 0 342 K} A 5 8
24655254
Dolp h re - 91120 31 5118 8 18x(241 pBO3=1)1 4|C
gion6 Gen ec&fold_223 208,
69 5:327249
Afroth @ a
Eleph at regio f 5 7192 3811 |50 8 1358921 0 342 3 A 5 8
s affold_127:1-2319825

Ta B4 :T h s etru mrelatedto 19 casesof D U E2 Are mnsfrom Sa & 8 Ne iad gh k& ,

primdesreve la sc dglesof sp ert ms put bespl edin Fibon a ¢Ligassu bsp ert ms .
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Noet Mot hdetabefir £ u | tchsast hied | g, wil n dvaeab lire tcchrglemen dry material @atr

Ilan d

Patrlll).

Hereaet hdeta | ¢ hpefr o d £ganc ®an d dancesfooth € | rognigo n 8 & 8UFD2 2 Bapii
en s

(HG3 &) d neddetrdh .

R ESIONG apsen $11G3 8 eansdtr

Recal les &mc €:

Ma resona ces:571219 31 50 81¢é /. . .

Har mn meso ances: 17 24 26 36 38 43 48 55 62 6974 91 93 98 100¢ /...

Below wies Fete the main resonances and mos thar m h gesona ces. Eac hof th s perio d i kigh -
lighted by orpparingi t  theitwo h ighboring numbers whi It turmpr @ cedi sna ces :or efample: 18
1920. Theful dletai lofghi anays i @ bedoundi nom gementary materia @art! )l

1.5

1

BigRegiontNEANDERTHAT.
|

0 I|||||| |||||III|‘||II|II H”Hlllum|III|I|!I|II ‘” (]I |! IIIIII
L

!i

g6 NEANBEHAL n fighuimeec oullodc amae nalpler il&ds 9 3

L3

0.2

DUF1220longregiont

o

L7

‘ H| IH‘I ||| Iil|‘llu I
‘ ‘|I| Il I ] BIED

=1
1

0.2

guUISAPI|I HNGS-8 n t hiwec ¢ ullppdcrag e
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SAPIENS HG38 long regiont of 218 DUF1220

Main periods resonances

500000
s
500000 _— —
400000 12
19
300000 23] —
200000 S0
- 1
100000
o

3.0 11151923 2731353943 4751 53559636771 7579 83 8791 9599
1. .5 9 131721252933 3741454953 5706165697377 81 B58993 97

SAPIENS HG38 long regiond of 218 DUF1220

Dissonances from a 1 period shaft
SO000
450000 =]

400000 VMNVWVWA:::: AP 8
350000 13
SO0 W_

20

250000 32

200000 s1

150000 _ .
100000
50000
0

3 71115192327 31353943 475155596367 71757983 879159599
1.3 9 1317212529333741454953 5761 6506973 77 81 85 8993 97

9:SA P | EHNGS-8 n A
maism Helkd od®s 31 50 81

ghuineec o ullodc at e DI SSHDNMANMCEHPR 1

NEANDERTHAL Long Region6 of 218 DUF1220

main Tesonances

500000
450000 —3
400000 —7
350000 12
300000 19
250000 = 3]
200000 50
150000 —
100000 N

50000

0

3.7 1115192327313539434751555963677175798387919599
1.2 91317212529333741454953 5761656973 77 81 85 899397
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NEANDERTHAT. long regiontd of 218 DUF1220

Dissonances from a 1 perniod shaft

SO0000
450000 &
400000 Am 8
350000 Lk S T P 13
300000 A 20
250000 — 32
200000 —
51
150000
100000 =~ 82
SO000
)

2 7 1115192327 31353943 475155596367 71757983 879159599
1.3 9 1317212529333741454953 5701656973 77 81 85 85993 97

d ANEANBEHAL n fthhgwegful d | ocate shli Sb§ODMA

i ma pelrli5ods B2

Sapiens HG38 long regioné with 218 DUF1220

harmmonic periods
160000
140000 7= N N — 17 24
120000 26 6
- — 38 43
100000 = 48 55
SO0 —_— 50 &2
e e e
60000 — — 74 —01
40000 == =93 98
_— __________ _____J
20000
]

3 L 1115192327313539434751555963677175T98387919599
1. 5 9131721252933374145495357061656973 778185895397

PRAPI| HNGS-8 h ficus GWVRESONANICEIS ramd i dhagé&r i2

38
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Neanderthal region6 of 218 DUF1220

FigaBe
. . NEANRE
1 Harmonics periods THALIThI s
—— — R— figUBHN
N e gt
120000 -7 2% RESO-
100000 & o NANCE S r
~— al Irmoma c
80000 — 4 periladde
I e — . — 60 26 36 3
— !
40000 9

3. 7 111519232731353943475155596367T7175798387919599
1.5 9131721252933374145495357616569 737781 85899357

A lha gh Sapiens ( 7) hasamuch hig br D N Asequ ecmig qu bty than Nean drte (1 §i shoul e noted
that the resul tfos Nea derthal appe lat e mae comp e than Sapie 8 T h imay be due to the fact that het
Nean drte bge omi sampl eome r aasrigl éorvey ma Indmber of ind vid ul aOntheco tray, het
genome of Sapiens ik &d ofaco me susge ame coming from lagenumb eof in d duib s .

DISCUS § ON

Wew i di tsl snwrepreci ebys o mena kab | peoti s tho fgi ataxp Ir @i onhragifodEFL220: Con -
vergence, eh thdat | am fic @i a@onu n dn u ko F baw itan ducaso t hMelasses  digr at

s@traot hregi o nWFL D 2r0d  NBIPFegenes .

Thfe udlcdrea i ctnedd ffer et ammal ah  esigs ,rai |Bv oti b n, atpi copridslFl @ far0d

our eicaaas §dat i on.

Thedyot hppod nUFD2 2 0 .

Dynami analysi st bldngregi oonR 1 8UFD2 2 0 .

-2-Conver pemaletion anfid aotnroaad t bmb emof$§bonaandciLucas of t he
clas s et esh etrda oF1 2P n .d aRBgenes .

Thedyofl €sesoNBPFgenes omnteheénd 1d8é onWl P20 otethanlde 3 & di st |
analyzesap part 0 NIBIEDAG u ras iglheo mmaeneri awthaacm &aed & hu

A/Th @ nys li sactoof tedieccos nianidJF D2 2ddi p <h a cen eddb v estpr ©f m nmerui -

caler paalrss i st eqnagceocoffitegen s s

B Thes e merdal etsmpreega@uepin  o4ch sacter ti I aes s

C e#chof et énuemda tl aesca nlwgsb eviten i f otr hme o f | Ence mimip h ®tt ven b
sequenc €0 Fi b @ah alwca s .

D/Itemerges & @hya bwi n gl i sfthgsedcl aes s a ntloem gves .

Co mgsenly, wecanaffirm dtdh | regihoecosait ni nklL 2@ dé ncsab €€LASSIFIED, HIE R -

A REISE Ean AUNIFIE Da o u rad iginlw  kimgh hnameric la edrpo t ¢8 e @i onBl 2040Dd t he
seq ences B flmand an dLuc s .

Letus ngoaovert hreds b entab oev

Thteb Ibe oy mmizes fpropetres e@dot és dclases .

Letusrecd th eal es tbh & waoies B foawohan ducas F bhaadc O 1 1 2 3 5 8 13 2
Llucas: 2 11 3842® 47
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Cbs s fer - | H erarchy Bas iint a&l firactal ==> ntérfering  wi f=h> el of thenumeica nterfer - | Numb eof
ece p eods pesrum. ==> |Fi & ncacor Lucas e ce..reved anoth e ibénh a cor D U F220
pat etn ... ==> Lucas pattern cases
A High= 1 |5 71492 3811 |60 1 B =5 38 5358921 g
B Medm= 27 9 16 25 42 1 3 4 7|= 5 8 13 21 34 16
C Me dim= 391120 31 51 ]-13 7411 =8 8 E68x (241 20|39
D Lo=4 11 13 24 37-2 1 3 4 = 9 12 21 33 = 3x|/L3 4 1 11)

Ta k2 5: Summa y of the 4 ¢ dsses of spec rumsu ifying al 28 cases ana ysed

About theH | A RCH Yof the 4 ¢ dsses :
Fi srtw,enote thi semarka b dact eac hof the digital sp etra always sat svi tahsequenc eof 2
consecutive odd numbers (exampe 57 )

| nhe second place, th se 4 sequences of odd numbers can be hierarchized wi tefp et t the ratio Phi
(wh e2Phi  thesumb eof gol & 1.618 83..).

506 =31.666666 67706 =51.490 =71.285714 86110 =91.222222 2213611=1.18181 &82

| wil Ibe noted that thebes t taiwo L Bether tai3/®, wh B23 and5aenumb esof Fi dnac cAl hb gh
w eh eenot methi sat iamongthe 38 cases tudkd, w ew Il sp efy hat theanayls iofsthela gehybri de -
gionfusng het2re pnlandregio Ai fph sindeedledtoa ibBn a ctypesp ert m, 58 13.. Seethefig -
uresb Bw.

Fusion Regionl and Region2: chrlp: 16564024-21483305 :
Fi gade

Evidence of a Fibonaccisequence 3 5. 8 13 21._. E).(arn pe of .
45000 Fibon @ c i

40000 S ertmre -
35000 lated t the
30000 mixed re -

25000 \MM\MMM—-!W—— — gionl and

20000 regio A: h e
15000 35Res0 -
10000 na Ces.

5000

3.0 111519232731353943 475155596367 71757983 875919599
L2 9 13172125293337414549535761656973 7781 85899397

Fusion regionl and region2

eniidence of a resonance = 8, from Fibonacc1 3 5 8 13,
20000

18000

16000 \'\ A —

14000 A" M —
12000 |

10000 o
8000
6000
4000
2000

7

3. 11151923 2731 353943 47 51 5553963 67 71 75 79 83 87 91 95 99
1.5 9 131721252933 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Figure 15: exempe of Fibon @ csp ert mrelatedt ¢the mixed re nl and regio 8 : h e

8 Reson ace
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O nthe oth ehand, the cas ef clas # ,formed by the specrum 57 121931 .. i. avery ri cchse, indeed, on
theonehand, i it thefrs t hi wirhme idte y ol folws the ideal case of a Spec rum of Fibon a cas Ilustrated
above, but ab ve a the decompos iort of thi spec it m ca ses several nterfer mees of the ibBh a cor Lucas
typetoeme g for exam pe:

F ar i @ac cLucks ntarfer mesfor a€ A Ma mp ertl resona cesp Bods :

casel:

5 12719 31 50 81 DUF220re s nna ®an d er @ o desferdn 1o ke ween :

5 13821 34 55 89 Fbonaci

0 12 538 Fbonaci

case?:

5 12719 31 50 81 DUF220re s nng gan d er @ o desferen o leveen :

2 341 11718 29 47 Lucas

36915243963...= x31235813. . . fniessi @ncac i

case3:

5 12719 31 50 81 DUF220re s nna ®an d er @ o desferdn o ke ween :
13471 Lucas

4481220 2x 1P35= tPnes i @nac c i

case4:

5 12719 31 50 81 DUF220re@ nna ®an d er @ o desferen 1o ke bveen :

3471118 =Lucas

235813= Fib pac c i

el ..

2-Thwurido cdaib n tvee iftere nmammalan $epse énba@wio n, Ipiopd
DUF1 22 0 amuhe io aclassific aotn .

Weigh tgio th dclasessAB [O:

T hdisanceo t hsetces sirtae os IM/d d9Vl Bdlmilated t o elrdd @ ol R fi =
0.61803M00IBBFN:0Ot. 7142857143 0.7777777778 0.81818181
Ten0. 09625172555 0.1597413DP8%7Y50. 2001478295 0.228
Ofwhch weulat €ehiemsee 1 / 0.09625172555 0.11598833891 0.20
=10.38942413 6.26002429 4.996306992 4.383660462
Whichw er let i viingleed oo mpet d¢s gaues th erderomagni t atth @ u ey D U1 2 Z&0d

t he easoNBF
Finaly, by weigh t ibyagoefficien t 10=

101D.38942413 6.26002429 1039 BOACREIAB2 62.. 3DIRGRH6 24 9=

43.83660462

Arefi ally:A: B0463 50 D: 44
Species Totd DUF1220Spec raclass NBPF genes
Neanderthal 272 104 23
Sapiens 272 104 23
chimp 125 104 15
Go ifla 99 104 11
Or mBgutan 92 104 10
OliveBaboon 53 104 10
Macaque 35 104 10
Marmoset 31 50 11
Venet 3 63 2
Mice 1 63 0
Rabbi t 8 44 3
Cow 7 104 3
Dolphin 4 50 1
Elephant 1 104 2

Tab | & Su muany o fD UF1 2 2n0u rals NBPF genes n e@andm dco mped t rma zed

s @ iral clas es
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MNeanderthal F|gu r e6 :
Sapiens agp ~ Plephant C onp ang
_ garop
chimp Dolphin rel at
twe e n
DUF12
200 nmbea
_ coput
Gonlla Cow ma | sz
—m— Total DUF1220 tr a |%
—#— Spectra classes
Orangutan Rabbat
OliveBaboon Mice
Macaque Wenet
MMammoset
Meanderthal .
Sapiens Elephant FIgU ret .
200 Conp ang i
chivap Dolphin gar pborca
rel ati on
- twe eMiBP F
_ genamber 9
Gorlla ‘ Cow N an cbmp wt e
0 - oot g‘”l’ﬁs nam | i z ed
_ it s p e cctl rass!
Orangutan Fabbit
S ®
OlieBaboon Mice
Macague Venet
MMarmoset

-3-Theudyt ofrotink eFUR 2 0 .
We are interested i rthe DUF1220 pr tei ri sbl fas wel bs the ga p se prabng the 218 suc es seioc -
cu r reesinthelong region6 of 1q 2.1
Herei thesequenc ef thefirs of the 118 occur & ces DUF1220 of the long region6 of 1q 2.1:
chrl:144,42 394-144,42 301 808 bp http:/ g ame.uc sedu/ gi-bin/hgTrac &?
d bhg 8& bstVirtMo dType=defaul tla&MirtModeExtr adte=& virtMo dType=defaul tvi&tM ad 20& nonVirt
Pos iori=&p e io thchr1l%3A 1444 3094-
14442390 & hgsd=5 3629 53 vMKva acdhK V H & TyCaoEhuiad
>hg3 8dnara ge=chr 14442 B9 4144423901 5'pad=03p a=@srend *r meatMas kg n oe
AAGGGCGAAGCTGATATGCTCTTCCTCAAATGAGTAAAACACACTTCTGT
TCAGGTTGTTCAAAGTACATTGACGGAGTCGAATAA CATCTATCCAGTG G/
GACTTCAGGCTCTTCCACTTCCATCAG CACGCCGTAGAGCCTGGAAAAGC
GAAGCAGCCAGGGA AAATCAGACACCACAGAGCCCCACTAGATTTCAGAY*
TGGTTAGAAAAGAAAAAGGATAGATTCATTAATGAGGTAAAAAAAAAAAA
TTTATTGCCTTTATGTTGGGATAGAACAGGGCCAGGTAGAAAACAATGAA
GAGAGAGAGACAGAGACAGAGACAGAGAGAAAGTGAG CTAGTGAATTGCC

TTAGTG

TAGT

ACTGGTAAGGGAGTAAAAGGACACTCT GAG CCCTCATGACACAC
CAAACTGTGATCACAAAAAGAGTGA GCTCAA TTTCCATAAAATATC
GATGCAGTGGCCATC AGAGTACAGCTTTTGAAGTATGGTCAACCTATGGT
AAGGGGAGGAAGAAATGGAAACCTAAACATCTACTGCAATGAAAACCAAC
TAGGAGTAATTCAGCCTTCGTTGAAAACATGACATCAAA CACACTCTGGT
GCCTCCAGGTGTTAACACAGAATT AAGCATCCACAATTGCTGAAAGTTAC
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http://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr1%3A144423094-144423901&hgsid=573629553_vMKvaa3cdohKVHtDV1yCaoEhuia9
http://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr1%3A144423094-144423901&hgsid=573629553_vMKvaa3cdohKVHtDV1yCaoEhuia9
http://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr1%3A144423094-144423901&hgsid=573629553_vMKvaa3cdohKVHtDV1yCaoEhuia9
http://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr1%3A144423094-144423901&hgsid=573629553_vMKvaa3cdohKVHtDV1yCaoEhuia9
http://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr1%3A144423094-144423901&hgsid=573629553_vMKvaa3cdohKVHtDV1yCaoEhuia9

SI'FT DESK

CATGGTGGGTTGTCATCT

TCCCCTTC
Weanay edthi BNA seq a ceusrigthe" Mster odeof D N Arhethod des iibedi O 3). erkli ssunanay

ofthema rmesul t s :

strandSENSE2 ( <== <==) right frame DUF1220 PROTEIN Link: 90.13

=
5 260
= =
2 5, ¢ 1 = o
Z 2A0 Wi, hod | Iy )l
= S M Aty ly b i
[ D ; Yl (RTRY T : al 1y
= \ 1] === 5 e 'r| dy
= 200 t 1 4 T v
(e | I| | t Y ":'I SR \
= 180 ' i i Y Lo A
= : N I : (| || |I| |
— \ \ v
= 1o L L i¥ :
[ * i !
= 140 | { ; s : Y
| | ~
25| i L 2 ]
= 120 i W it 2
“a i
=T l’1'| ! t | k\ r

100 -4 I 4 4 i
= | ' '.'s'l |
S | \ g i
= so - b ' i 1 ;
=T ’ I, r i | i
E 6o el \ 1 b 24
= | . l.f\'\'l
a 40 & . i
= | £ 0 ff=
< 20 | i T
= vy '
R -
EOIIIIIIIL'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
. 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
= codons/AA

| —— Genomics patterned signature — - Proteomics Patterned Signature |

F g ve 18: Master ode u ifying Genomi casd Prote mi cpatterns for the f r& DU A.220 pro -
teinf am helong re ipn6 of 218

ANALYSI N GLOB AL GEN M| &PROTEOMI CSOPB L N RA -

T1 PR ENTAGE. . .
UNV RS Al SENETI C C @ddok BUnified Genet i ode) C

GEN ONKI SPROTEOMI CGbb BCo ul pgp Eentage: 90.129 3 <===(a)

Sr2===m=— =— =— =— =— =—— =—=— =—— ==— =—— =—=— =—=— =
MAJ OBREN OMI CSTE S.

ISF ISR Mgor es 536061 5862 63 64 51 56 57 65 69 43 55 67 <= = =1
15 L AB-Min s est 218 220 243 219 215 222 214 225 221 217 209 201 244 216 208

MAJ O RROTEOMI CSTE S .
15F | SRMgor es 383940 34 35 36 37 33 44 58 59 41 42 43 32 <= = @)

15 L ABMin psites 201 200 199 203 202 240 239 219 218 89 236 235 185 180 87

= == == == == 2/ £TPIM2... EN6QM| CtBethofssvP R ENT CBD. .

| N GERSE /\ DEC FE /SE: 0623015 30.376984127 <= ==dPRO-
TEOMI CtB#hof swP R ENT CED.

P RIO D SINALY S ESUMMARY:
TOP SP RIODS: 37 111519232731 35434751 55596367 7174798385956 | ... <===@PE-
RI GBD44444444844444443542105344543 <= = =<(f

AV RRAGE P RIO [8: 4.285714286

GAUSSP R | GSDVA LU E/ N BTIMES <== = @)
PRIOD...... 19 4

PROD. .... 3 3
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PRIOD...... 3 5
PRIOD.. .... 1 2
PRIOD...... 1 8
PRIOD......10 1

Sugg sed P RIOD 4

T htareef guresb w andr raak $a) to (d) wil énabl there der to grasp the pote hal of thi method

wh eetwo srb gpoint areunifi at on betwe ethegeno m casd pr teomi drs @es and O nthe oth ehand, a
ch eacteri a on of the fr @d tex ure of the sequ ec@and thedemonsrtteonof PE R ©.Dit $es tp dods
whi ccb g ltetthe elementary bri cokour pesrél anayis i tleep fec of thi art ie.c |

Comments:

a) A sshown inthef gure ab we, one observes hatt - for one of the 3 codon reading frames and for one of the
reading direc bns of the seq & ce-therei avery srtmgcor dat on (> 90% Between the master code mage
of the dou ke-strand & DNA sequ ecaand the master code of the virtual (or potent a amino ac i rd sla on
of thi samedoubl srtral. Herei ma seemnatural ncgii it spr ® (D U F22 Pbut the same phenomena
areu iversal thro ghout the g om g even for non-coding regio 8 Trheansthat the master ode produces
aU N1 FATIO Nbetween the 2 langu ges of the living being D N Aand amino acids In (1 B  sh@v hat
thethirdla gu g gthe R N Aplaystherol ef ak nd of "neutral element”, | i the€zer 'bof mathemat i Ses .
thef gure oppos i (httes.//w ww.0 m © $ine.or /art iesirhages/215 D63 H-13 190 A.html extracted fr
Figure2i (1 b

b) c ) tan beseen herethat the extr ree s estlowes &nd hig bs t the figure) mos of eh havelocal ouc-

pl ngsonthes aeof thei ad des of triplet sod asrF oproteins, we have esta b hed that thi  sor esponds to
"ac itves est F oahromosomes w ehave esta b hed that thi sor espondstothep ot of fragil i t vy

(br akpoint f)the chromosom es.

d  T'davetooth” textures (seevi lsbhexampl ;mF | @ Paeco oted h e, differ r a ng the incre se and
thed e asrigsdp eWeobservethat thi stioi gery cds €0 1/ Phi (Phi = 1.618thegold er ted). A's
shown in the imae on the left, hitps : / vi.ommep hneor /art iesirh ajes/2 $3-0637-5-131-g0 B.html
extracad fromF .Bi (L b Trhailsshavesasan at ractor for g B o imam ayes of the master codeof D NA.
e)f)g) €6 lmumeical valu ei Ustat the perio d phenomena of fractal r wgh nsesf the textures of the

ge ami cimm ayes of the master code. Here w esee the sawto th peak €e), the co respon thg perio d (f),
and the Gaus snidi s8but on of thes ¢ 8o d(g )The pr lmbl eeriodi b B = 4. Let 4 triplet sodo 8 ,
or.. 3x4=12nucdotdie T h ivad ulBispre iseyth eneth awealsofo u nidth ean &s e th e
reso n aesan d pdsa tih dogee areg i oonfA8 DUF1220 !

DUF1220 tein DINA .
protein sequence Figur el 9

Master Code of DNA Periods Master ode
waves ampl i
tud &8 for the
frs t DUF1220
protei from he

Pt ongre mn6.

.

b2

12345678 91011121314151617181520212223242526272829

1z 2122 37 A>3 23 al.wl 77 B5..83 101 109 117 125

180
160

Figur e2 0 :
Master ode
| waves fracd

140

120
100
20
o]
5
=

1 17 2333 41 A2 34 65 381l B9 Sy 105 113 121
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pa—— {cxtures for the
- frs t DUF1220
protel from he

£33

long re pn6


https://www.omicsonline.org/articles-images/2153-0637-5-131-g002.html
https://www.omicsonline.org/articles-images/2153-0637-5-131-g002.html
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