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1774 Animal magnetism

Franz Mesmer




1810 1840

vitalism: life is driven by a vital force.

Johannes Peter Miiller

« the presence of a soul makes each organism an
indivisible whole and

 light and sound waves show that living

Berzelius organisms possess a life-energy unexplainable
by physical laws.



http://paperpile.com/b/nNftuk/7vfN

1892

Based on experiments with fertilized sea urchin eggs
proposed biofield

Experimental biologist and metaphysicist Hans Driesch.



ear| Alexander Gurwitsch, Hans Spemann, and Paul Weiss
y independently proposed morphogenetic fields
1920s

Alexander Gurwitsch Hans Spemann Paul Alfred Weiss



1953

Double helix

Crick, Watson, Franklin, Wilkins



Léwdin, Per-Olov. "Proton tunneling in DNA and its
biological implications." Reviews of Modern
Physics 35.3 (1963): 724.

Léwdin, Per-Olov. "Quantum genetics and the
aperiodic solid: Some aspects on the biological
problems of heredity, mutations, aging, and tumors in
view of the quantum theory of the DNA

molecule." Advances in quantum chemistry. Vol. 2.
Academic Press, 1966. 213-360.

Per-Olov Lowdin

Quantum genetics
proton tunneling in DNA

delocalized pi electrons in
DNA

(didn't expand to biofield,
only discussed nano-scale

guantum events).




1969

Biological Quantum Mechanics and DNA hologram - an electrical engineering view.

Goldman, Stanford. INTRODUCTION TO
BIOLOGICAL QUANTUM MECHANICS.
SYRACUSE UNIV NY DEPT OF
ELECTRICAL ENGINEERING, 1969.




1972

Dr. Richard Alan

Miller

the coauthor,
proposed that DNA
creates biofield in
1972.

DNA hologram is the biofield

N

proteins biofield
body

Richard Alan Miller, Burt Webb - conference presentation, 1972.
Richard Alan Miller, Burt Webb, and Darden Dickson. "A holographic concept of
reality." Psychoenergetic Systems 1 (1975): 55-62.



1976

Terence and Dennis McKenna

DNA

/ N\

l hologram \

body &——> consciousness

McKenna, Terence K., and Dennis J. McKenna. The
invisible landscape: Mind, hallucinogens, and the | Ching.
Harper San Francisco, 1993.



Experimental evidence is scarce



Objective: To verify the existence of the biofield

Levin 2016
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Non-chemical signaling

fish embryos older

l repression

younger

Burlakov 2013
bit.ly/burlakov



Germanium retroreflector
mirror 1

\
!

acceleration repression,
of growth abnormalities

fish embryos

Burlakov 2013

bit.ly/burlakov



What needs to be proven or verified:

The existence of biofield
Its morphogenic function

That DNA produces the biofield
That DNA produces the biofield in a sequence-specific manner.



l'ypsuy, 1920e
rogpl

opraHu3sma

[ypsuy 1923 .

YacTnyHoe akcen.
noaTeeprKaeHue:
MWUTOreHeTUn4YecKoe
nsnyvyeHue B YO cnekrpe
B/IMAET HAa CKOPOCTb POCTa

bypnakos 1990e, sKcn.
HapyLeHme nona BANAET Ha
dbopmy opraHusma

rmnoresa mop¢$oreHHoro nons:
none BAUAET Ha popmy

MexaHU3Im?

Mwunnep 1973 r.

rmnoTesa o MexaHmsme:

OHK co3gaet mopdoreHHoe none
nocblNaeT U NPUHMMAET CUMHAbI.

40 CUX Nop HeT
noarsepxXaeHuA

Hawwn nccnepgosaHumA

1. lMnoTe3a 0 MOsIEKYNAPHOM
MexaHn3me

2. KocBeHHOEe noaTeBepKaeHue y4acTua
JHK B pe3oHaHCHOW nepeaaye
CUrHana.






Electron wire patterns in the genome



3.7A cutoff
for h-bonds

electron wires

proton wires




dnaresonance.org



Natural oscillation criteria

1. Not damped by viscosity
2. DNA sequence dependent

Electron clouds in
purine stretches
meet the requirements



Molecular modeling -
merged electron clouds of purines as oscillators

red - purines (A,G)  green- pyrimidines (C,T) Purine

GC \ L—A G’

GC merged

electron

GC clouds

Rempel 2017 PMID: 29294317

Pyrimidine

C T

\—~/
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Similar patterns resonate

Our genome is 3 Gbps

50% of the genome is repetitive
Alu repeat - 11% of our genome
Line repeat - 6% of our genome.

50% of the genome is made of unique
sequences



Alu LINE
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Similar patterns resonate
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50% of the genome is repetitive
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Alu LINE

e W

N .™N

SGBO%

e Similar patterns resonate

 Our genome is 3 Gbps

* 50% of the genome is repetitive
* Alu repeat - 11% of our genome
* Line repeat - 6% of our genome.

* 50% of the genome is made of unique
sequences
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Proton wires



Longitudinal hydrogen bonds

/




Dinucleotides have different
longitudinal hydrogen bonds

V A

GA
GC

/










Xanaepbobl
ATTG

T-7

N
as™ \ \
Lo | o
. o A-14

Mbl NPeAnoN0XKMAN YTO AaXKe pas/indyatolmecs NocaeaoBaTeIbHOCT MOMYT PE30HMPOBATD,
eC/IN B HUX NOXOXKMe CTPYKPYPbl BOAOPOAHbIX CBA3EN.

Xanpepbl = pparmeHTbl AHK, nmewwme pasnuuHsie nepBuYHblE NOCNEN0BATENbHOCTU, HO

coBMnajaroLme no cTPyKType NpoaonbHbIX BOAOPOAHbLIX CBA3EN)



il



J1IornKa

MopdoreHHoe none goaxHo co3dgasatbea AHK (Mypsuy -
Mwunnep)

Ona nobpoTHoCcTN KonebaHun, 1HKoBble pe3oHaTopbI
AONKHbI ObITb BbICOKOKOMUIMHBIMM NOBTOPAMM.

BHYTpM pe3oHaTopa A0MKHO ObiTb M30MPOBAHHOE 061aKO
[e/10Ka/IN30BaHHbIX 3N1€KTPOHOB MM NPOTOHOB, TaK YTOObI
dopma obn1aKa 3aBMcena OT NOC/eA0BaTeIbHOCTU.

O61aKo Aen0Kano30BaHHbIX MPOTOHOB (MPOTOHHLIN NpoBoA)
noJiy4aeTca U3 Npoao/ibHbIX BOAOPOAHbIX CBA3EMN

[lonKHbI cyliecTBoBaTb Xanaepbl. [NoBTOpbI U Xanaepbl
AO0NXKHbl Y4aCTBOBATb B Nepegaye CUrHana n perynaymm
reHoma.

Xaraepbl 401X HbI ObITb 0b6OraLLeHbl B NpoL.ecce 380/0LNM
MpoBepunmn - 06HAPYKEHO CUAbHOE U CTaTUCTUYECKM

3Ha4YnMmoe o6orau.|,eHme. JTO KOCBEHHO noarsepxgaet sBCHO
NOrNYeCKYyHro UEeNoOYKYy.
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Repetitive patterns of proton wires are enriched by evolution in all tested species

25. Kk
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Orig Rand Orig Rand Orig Rand Orig Rand Orig Rand
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o
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o

Conservation

HH
HIH
(]

Kk Hkk Repetitive patterns of proton wires are enriched in conserved regions

Bg
HIDERSsA
~ HIDERSH

Rempel 2020 PMID: 32712047

Chr1 Chr Chr



Repetitive patterns of proton wires are enriched by evolution in all tested species
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Repetitive patterns of proton wires (HIDERs) colocalize with gene transcription starts.

a

® W\ Transcription start

—

.

CHR18

>



Does the nucleosome read DNA as a VCR head?

E—



A Dotplot map of proton and electron wires. How the future analysis may look like

Not yet
combined

l Genome browser annotations.




Quantum chemical modeling of proton wires



Comparison of different methods of prediction

& .

\ stereometric / ‘
by distance . ; /
quantum /

/ chemical

< flexible mod?

quantum

How flexible is B-form?

chemical

B form

complete agreement partial agreement



Quantum chemical modeling methods

Designed B-DNA using Winmopac 7.21

MOPAC — molecular orbital modeling program

* Method UHF PM6-DH2X
* is widely used for modeling macromolecules
e good agreement with spectrometry and crystallography
e does half-empirical computation = Ab initio + emprirical
e does Schrodinger equation computation

* we computed transition energies for tautomeric transitions



Closed-loop proton jumps obey neutrality requirement
Tautomer transition energy

AG dinucleotide
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Closed-loop proton jumps obey neutrality requirement
Tautomer transition energy

AG dinucleotide




Dinucleotides have different
longitudinal hydrogen bonds

GA
GC

CC

AC




Nonrandomness of mutations



Evolution favors longer purine chains

GWAS genome-wide SNP data. 1000 volunteers
GWAS — genome wide association studies ~ 11M SNPs — Allele frequencies
SNP —single nucleotide polymorphism

SNP1 SNP2
CGGGAGGAGGAAIAAGGAGT - 83% CAGIGGT - 28%
ﬂ evolution ﬂ
CGGGAGGAGGAACAAGGAGT - 17% CAGTGGT - 72%

Longer purine stretches evolve longer and shorter stretches evolve shorter

Suggesting biological function of longer stretches — oscillators

P<0.0001
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Evolution favors longer purine chains

GWAS genome-wide SNP data. 1000 volunteers
GWAS — genome wide association studies ~ 11M SNPs — Allele frequencies
SNP —single nucleotide polymorphism

SNP1 SNP2
CGGGAGGAGGAAIAAGGAGT - 83% CAGIGGT - 28%
J|__r evolution ﬂ
CGGGAGGAGGAABAAGGAGT - 17% CAGTGGT - 72%

Longer purine stretches evolve longer and shorter stretches evolve shorter

Suggesting biological function of longer stretches — oscillators

P<0.0001



Evolution favors longer purine chains

GWAS genome-wide SNP data. 1000 volunteers
GWAS — genome wide association studies 11M SNPs — Allele frequencies
SNP —single nucleotide polymorphism

' S SNP2
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CGGGAGGAGG?A.AAGGAGT l£7%> CAG'_T - 72%
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Longer purine stretches evolve longer and shorter stretches evolve shorter

Suggesting biological function of longer stretches — oscillators

P<0.0001



Evolution favors longer purine chains

GWAS genome-wide SNP data. 1000 volunteers
GWAS — genome wide association studies ~ 11M SNPs — Allele frequencies
SNP —single nucleotide polymorphism

SNP1 SNP2
CGGGAGGAGGAAEAAGGAGT - 83% CAGIGGT - 28%
ﬂ evolution ﬂ
CGGGAGGAGGAACAAGGAGT - 17% CAGTGGT - 72%

Longer purine stretches evolve longer and shorter stretches evolve shorter

Suggesting biological function of longer stretches — oscillators

P<0.0001



Purine stretches in other biological species
plus proton chains

Electron chains Proton
(purines) chains
Human

Bird

Fish

Rempel 2020 PMID: 32712047

Plant



Evolutionary pressure to elongate purine chains

Human Fish (salmon)

Bird (Great Tit) Plant (cocoa)



Evolution favors longer purine chains

GWAS genome-wide SNP data. 1000 volunteers
GWAS — genome wide association studies ~ 11M SNPs — Allele frequencies
SNP —single nucleotide polymorphism

SNP2
CGGGAGGAGGAA.AA AGT - 83% CAGIGGT - 28%
ﬁ evolution u
CGGGAGGAGGAA'AAGGAGT - 17% CAGIGGT - 72%

Longer purine stretches evolve longer and shorter stretches evolve shorter

Suggesting biological function of longer stretches — oscillators

P<0.0001



Water structures in DNA groves



Does water mediate
longitudinal proton
jumping in DNA?




Does water mediate
longitudinal proton
jumping in DNA?
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electron wires
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What is the physical nature of DNA resonance?






Closed-loop proton jumps obey neutrality requirement
Tautomer transition energy

AG dinucleotide







Oscillations of protons in tautomers and

the requirement of neutrality
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The dinucleosome as an LC circuit

electronic oscillator

duction co

Capacitor

alternating
— charges




The dinucleosome as an LC circuit

Traditional electronic oscillator
+ -
Induction coil Capacitor

alternating
— charges




A model of charge oscillations in tetranucleosomes

Rempel 2017
PMID: 29294317



A model of charge oscillations in tetranucleosomes
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Rempel 2017
PMID: 29294317



Rempel 2017
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250 nm, so the shorter wavelengths are
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nucleosome as a speaker
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Nucleosome as a speaker
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Snowflake type of signaling (crystal pattern propagation)
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Snowflake type of signaling (crystal pattern propagation)
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Snowflake type of signaling (crystal pattern propagation)

Microtubules




Heat signaling -
Hypothetical resonance signaling via radiant and conductive heat

Coherence transfer - quantum entanglement - spintronics

Sauna
Moxibustion
Acupuncture with moxibustion

Tanning with sunscreen

Ball, Philip. Beyond weird. 2020



What is the nature of DNA resonance signaling?

~\

physical in the traditional sense

J

r

[

nonphysical in the traditional sense




can be studied with live sensor models the experimental study
o \ is challenging

can be studied experimentally with traditional devices

physical in the traditional sense

nonphysical in the

~
/
local

1. electromagnetic
signaling

signalin
pg & Y
.

r

s

detected by

2. electroacoustic signaling
) . . .
4 living things
3. snowflake (crystal pattern but not i
devices 'gnaling
N

\propagation) signaling

-
4. Brownian and radiant heat

- quantum entanglement -

mediated signaling

btle signaling (local, sequence-spe




We are heading towards spectroscopic experiments

We synthesized a series of DNA samples
with varied predicted proton chains.

Same composition — varied chain lengths. Spectroscopic

: measurements

>FO0lw 1 wire 141 bp ea
GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGG
TTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGG

TTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGG W i | I t h e S p e Ct r u m C h a n ge S
TTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGG rEfI e Ct p re d i Ct e d

proton chain lengths?

>F05w 24 wires, 6 bp ea
GGGATTGGGATTGGGATTGGGATTGGGATTGGG

ATT GGGATITGGGATITGGGATTGGGATTGGGATTGGG

ATT GGGATITGGGATITGGGATTGGGATTGGGATTGGG

ATT GGGATTGGGATTGGGATTGGGATTGGGATTGGG

Looking for collaborators



Aim1

fish embryos

2 @ @ @ @@@

fish cell
LA N S culture

ﬁ genomic analysis
Aim 2 electric
pulsing

fish
embryos

microscopic analysis



Future directions



What can serve as a breakthrough point?

* A model that explains much of the
existing genomics data, or

* Independently reproduced evidence of

sequence-specific DNA reso ce
sign

e A practically useful method

L T T




Challenges and future directions of DNA resonance research

(wave genetics)

Theory

To find order in the
genome

To discover agreement
between

DNA resonance models
and genomic data

Incorporate water into
models

Integrate positive and
negative charge
oscillations

Integrate chaos theory

Integrate quantum
enganglement

Experiments

Demonstrate DNA
resonance

Develop easy to
reproduce assays

Have it independently
reproduced

Demonstrate the role of
DNA resonance in
morphgenesis

Demonstrate the role of
DNA resonance in the
work of mind

Applications
Therapeutic
Diagnostic

Brain-computer
interface

Mood,
entertainment,
meditation

drug abuse
monitoring

Biotechnological

Animals, plants,
food.
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Overall logic

i3.

Experiments:
Manipulation

of the field proof
leads to
developmental
abnormalities
(Burlakov 90s)

i1. Hypothesis: morphogenic
field (Gurwitch 1921)

i2. Hypothesis: Morphogenic field is
generated by DNA (Mueller 1973)
Not proven yet
i4. Hypothesis: DNA resonators
are high copy repeats

i6. Hypothesis: structure of i5. Hypothesis:

electron and proton clouds Alu transposons

defines resonances in DNA are key
resonators

i7. Hypothesis: nonidentical

sequences exist which resonate Not proven yet

due to structure similarities

(HIDERS)

i8. Hypothesis: repeats and HIDERs
serve a positive function

i9. Repeats and HIDERs
serve as resonators for
genomic signaling

i10. Hypothesis: HIDERs should be initial
enriched by evolution evidence

proof
i11. This study confirmed
that HIDERs are enriched
in studied genomes



__.-how come good single RR to good single RR gives a 12% fall?
Just because of A to G?
maybe a result of PolyAdenilase? Maybe not

21le 21le bor AIFDIf tangent Sholt whi

-12% fall
GA likely a stop

RR

F - Maybe not a good single 0O 3.1A maj
weak NNOON W maj

NN 3.7A min RR
00 3.9A min K good single
NN — maj
-6% fall NO 3.0A—maj
CA good Single Nothing in min
-4% fall

TA medium diamond

AA Good single






