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Abstract: We are going to discuss biology and the biophysical phenomenon of the anti-matters, both
experimentally and theoretically or philosophically. Anti-matter is used to treat cancer and thymine
dimer problems due to UV radiation. Positrons are beamed through tissue at such velocity that they do
not annihilate until they encounter cancer cells. Formed gamma rays damage the cancer tissue.
Nowadays, anti-matter is used in positron emission tomography (PET). In evolutionary biology, where
we see evidence that consciousness has emerged in at least humans, lifeforms can self-organize to
exhibit collective emergent super-consciousness. In this work, we are looking at an ontological
explanation of the relationship between the results obtained with the Ecology. The proton transfer
mechanism is a critical phenomenon that is related to the acid-base characteristics of the nucleobases
in Watson—Crick base pairs. They exhibited a strong probability for protons to change place within the
hydrogen bond due to quantum tunneling, which will alter the genetic code and cause mutations. These
mutations could be the cause of several diseases such as cancer. Probably, the quantum tunneling effect
(such as proton transfer) appears in micro parallel worlds
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1. Introduction

In chemistry, the anti-matters have appeared as conjugate particles in the whole of
mater. A few anti-maters are produced yearly at particle accelerators. The total productions are
only less than one microgram/per year [1-7]. In cosmic ray collisions and some kinds of
radioactivity phenomenon, a very small number of these have successfully been bounded
together for forming anti-atoms. Basically, a particle and conjugate particles such as electron
and positron have the same mass, but opposite charges and other differences can be mentioned
in quantum eigenvalues [1, 2]. The collision among these kinds of particles (mater and anti-
mater) makes them annihilating and creating strong energy in the range of gamma rays.
Occasionally, less-massive particle-antiparticle pairs of these energies appear only in ionizing
radiation (E=mc?), and if the surrounding matter is present, the energy content of this radiation
will be absorbed and converted into other forms of energy, such as heat or light [3,4].
Nevertheless, a super-stable or meta-stable of some kind position of antiparticles might exist,
such as antiprotons in a normal matter, or it may be stored in superfluid helium [5-7].
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Speculation is encouraged because helium is the only atom that theoretically cannot capture a
low-energy antiproton [8]. It is known that anti-matter has the same kind of mass as anti-matter,
but how do gravity influence matter and anti-matter? If we could have apples made of anti-
matter and drop them here on earth, would the apple go up? At the time, world-class scientists
are trying to find funding for a project where they are trying to cool anti-matter molecules near
absolute zero by lasers to research how gravity affects anti-matter. Anti-matter particles can be
attached to each other and produce anti-matter, for instance, a positron (e+ or"e") and an
antiproton (P~ or"PT") can be made an anti-hydrogen atom(HT). Meanwhile, for all elements
of the Mendeleev table, a conjugate element can be defined as an
instance(CT,NT, 0T, PT,and Mg"). Therefore there are conjugate molecules for each
biomolecule, such as G Tas anti-guanine, AT as anti-adenine, CT as anti-cytosine and T as anti-
thymine or even DNAT as anti-DNA. Nevertheless, there are various speculations as to why
the observable universe is seemingly almost completely matter, and this question might be
answered scientifically, whether there exist other places that apparent anti-matter instead of
universe materials. However, at this time, the apparent asymmetry of matter and anti-matter in
the visible universe is one of the greatest unsolved problems in science and physical
philosophy. The process by which this asymmetry between particles and antiparticles
developed is called “Baryogenesis”. Anti-Human can be defined as a human that made up of
whole antiparticles, or in otherwise, to every fundamental particle in this kind of human there
are correspond an antiparticle with opposite quantum eigenvalues (such as difference charge
or spin and so on), but there are other identical properties (such as mass and chemical bonding).
This work will discuss biology and the biophysical phenomenon of these kinds of anti-matters
both experimentally and theoretically or philosophically. Anti-matter is used to treat cancer.
Positrons are beamed through tissue in such velocity that they do not annihilate until they
encounter cancer cells. Formed gamma rays damage the cancer tissue. A particle traveling
through space can move in many different ways, curved, oscillating, and squiggly on time
paths. Each of these paths has amplitude, and when summed up in a vector, all that remains are
the comparably few histories that abide by the laws and forces of nature. Nowadays, anti-matter
is used in positron emission tomography (PET). The PET device produces a three-dimensional
picture of the functional processes in the body. It detects pair of gamma rays emitted by
electron-positron annihilation.

2. Materials and Methods
2.1. Theoretical background.

2.1.1. The Dirac equation for anti-matter.

-

2 -
Particle energy can be defined as £ —V = :—m (1) , where m and P are mass and

momentum of the particles, respectively. Particles of low energies such as electrons and
positrons in an atom can well be described by equation (1). Although particles with high energy
(around MeV energies), same as electrons excited via accelerators, no longer obey from
equation (1), a suitable equation by considering relativistic behavior can be interpreted the

behavior of this kind of particles based on equation (2); (E — V)2 = ¢2P2 + m2c* & (E —

V)y=+= /czﬁz + m3c* (2). Conversion of (2) via considering the operators £ = ih%andl32 =
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—h2V?, leads to (ih% — V)2 = —h2c?2V2¥ + m2c*W¥ (3). The consequence of equation (2)

indicates that there are two types of energies, one is negative, and the other is positive, referring
to the negative and positive kinetic segment of the total energy. Based on electron wave
a 10

function as:¥(x, t) = Sin(Px — t) then the Dirac equation stated that: (ax cat) Y, =
9 10

C c . . .-
(mT)lIf_ and (5 — Eﬁ) Y = (mT)lIer (4). The ¥, and ¥._, referring to the negative and positive

Kinetic segments of the total electron wave function.

By a simple modification in equation (4), the Dirac equation can be written as:(%—
10

Eﬁ) Yo = (mTC)SU; and by considering the relativistic, we have (P2 — (1/C2) E? =m?c?.

The relativistic phenomenon indicates that electron energy can have positive and or
negative, based on the Dirac equation, which means the energy of the electron (for positive
amount) and the energy of positron or antielectron(for negative amount ). This is the first
interpretation of anti-matter in nature. Materialism is an axiom that says matter and other
physical things, such as light and space-time, are the fundamental substances of reality. In this
view, the terms “abstract” and “physical” are juxtaposed, where abstract, i.e., not real,
information merely describes the real physical things. The axiom does not explain where the
physical stuff comes from. Dirac explained that all positive energies are greater than mc? and
all negative energies are less than mc? and an energy gap between the two is 2mc?. Then, it
seems possible that a negative energy electron could absorb a photon of energy greater than
2mc? and make a jump to a positive energy state. A hole is then left in the previously occupied
negative energy “sea” of electrons. At first, Dirac believed this hole to be a proton, but it was
later shown that it would need to have all of the same properties of an electron but with a
positive charge, which indicates positron. Due to the symmetrical and spherical universe, it is
obvious that the Big Bang should have resulted in equal amounts of matter and anti-matter. On
the other hand, as the total mutual annihilation did not take place ( as evidenced by our
universe's existence), so the universe is now all matter, all original anti-matter made dark matter
in the galaxy. In the interstellar or intergalactic, the particles and antiparticles start from being
completely separated, residing in the vacuum of interstellar space. These are not devoid of
competing particles because they have a much lower particle density than the original Big
Bang. They do not suffer from being in a dense milieu of particles and antiparticles whose
Coulomb attractions tend to cancel out their effects.

2.1.2. Quantum biology perspective.

Quantum biology is a subject of applied quantum mechanics and theoretical biophysical
chemistry [9-11]. The main process in this field consists of chemical reactions, light absorption,
formation of excited electronic states, transfer of excitation energy, and the transfer of electrons
and protons (hydrogen ions), such as photosynthesis, olfaction, and cellular respiration.
Quantum biology creates biological interactions in light of quantum mechanical effects via
modeling and simulation. It also discusses the influence of non-trivial quantum phenomena,
which can be interpreted by reducing the biological process towards a fundamental quantum
theory based on speculative. Quantum biology is an emerging field nowadays that has been
basically concentrated on those questions which are required any further conclusion than
experimentation. Primary pioneers of quantum mechanics guessed about the important role of

applications of quantum mechanics in the biological phenomenon. Erwin Schrodinger’s book
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what is Life (1944), has been discussed quantum effects in biology. He further suggested that
DNA mutations might be introduced via "quantum leaps”. Other pioneers Niels Bohr, Pascual
Jordan, and Max Delbruck, agreed that complementarities' quantum model was fundamental to
the life sciences. In addition, Per-Olov Lowdin published a paper about proton tunneling as a
major function for DNA mutation. He designed a fundamental idea as a novel research
approach called "quantum biology"[10]. During cell reproduction, some when via the process
of copying the DNA a mutation or an error in genetic codes can occur (Lowdin DNA mutation
model )[10]. In this model, a nucleotide may change its form through a process of quantum
tunneling [12-16].

Due to this change, some of the nucleotides will lose their abilities for pairing with each
of the original opposite pairs and therefore appear to change the structure of the DNA strand.
The UVA and also UVB and UVC radiations can modify the bonds along the DNA strand in
the pyrimidine and cause them to bond with themselves, creating a dimer. In many prokaryotes,
this kind of bond can be repaired to its original shape through a DNA repair enzyme
photolysis[17-20]. In the mechanism of photolysis, light is needed for any further repairing of
the strand that works with cofactor FADH. Photolysis can be excited via visible radiation and
transfers an electron to the cofactor FADH. FADH gives this extra electron to the dimer bond
for breaking and then repairing the DNA. This transfer is accomplished through the tunneling
effect of the electron from the FADH to the dimer. Although the range of the tunneling effect
is much larger than feasible in a vacuum, the tunneling in this phenomenon is called super
exchange-mediated tunneling [21,25].

2.1.3. Root of physiology in space-time.

Although the biological relativity concept is related to evolutionary development, the
root of complex physiologic traits should appear within space-time phenomenon [26,27]. In
the cellular-molecular phenomenon that biological behaviors give rise to physiologically traits,
the evolution information from the present back to the protocell, then the spatial and temporal
aspects of physiologic evolution can be analyzed according to the related boundaries [27,28].
For instance, the cholesterol (amazing molecule for the evolution of eukaryotes) was applied
as an instrument to understand the evolution of cell-cell Communication, due to this fact that
cholesterol requires eleven atoms of Oz to synthesize one molecule, confirming the requirement
for atmospheric Oz, which by starting of beginning in the Phanerozoic era, increasing and
decreasing many times over the last few hundred million years [28,29]. By allowing for a
thinning of the phospholipid bilayer, cholesterol causes the metabolism, mobility, and
respiration in the cell membrane. Consequently, it facilitates cell-cell signaling via growth
factors for giving rise to a formal endocrine system which is evidence for the causal relationship
between cholesterol and eukaryotic evolution [29,30]. Cholesterol is the first initial of lung
phospholipids (long & short-terms in history) for the evolution of the gas exchanger from fish
to amphibians, reptiles, birds, and mammals. Understanding epigenetic factors in these terms
are by considering the quantum phenomena that the centrality of this quantum action is at the
zygotic level via its unique means of biologic space-time.

Richard Feynman interpreted the quantum, known today as the “Sum over Histories”
[31], explaining time as an orientation in space. This theory indicates that the probability of an
event is confirmed via summing together all the possible histories of that event. A particle
traveling through space can move in many different ways, curved, oscillating and squiggly on

time paths. Each of these paths has amplitude, and when summed up in a vector, all that remains
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are the comparably few histories that abide by the laws and forces of nature. By other meaning,
Sum over Histories indicates the direction of our ordinary clock time as simply a path in space
that is more probable than any more exotic orientations time might have taken otherwise.
Einstein, and Bohme similar Feynman, thought that time was an artifact that the past, present,
and future all exist simultaneously. In Relativity [32], Einstein stated that “Since there exists
in this four-dimensional structure (space-time) no longer any sections which represent ‘now’
objectively, the concepts of happening and becoming are indeed not completely suspended, but
yet complicated. It seems, more image of physical reality as a four-dimensional existence,
instead of, as hitherto, the evolution of a three-dimensional existence. Einstein proved that time
is relative, not absolute, as classical Newtonian mechanics generally assumes. David Bohme
[33] expresses two realities, 1- explicate and 2- implicate. Explication is the manner in which
we conventionally perceive reality through the subjectivity of our evolved senses. Realities lie
in another realm, implicate, which he describes as the singularly continuous fields. Here also,
time is non-existent. Other worlds are just other directions in space within this system, some
less probable, others equally as probable as the direction we experience. Here also, time is non-
existent. Within this system, other worlds are just other directions in space, some less probable,
others equally as probable as the direction we experience. Stephen Hawking [34] said that
“mostly the scientist makes a great mystery of the multi-universe (interpretation of the quantum
theory of various worlds or parallel worlds), but to me, these are just different expressions of
the Feynman path integral. Darwinism theory has no accommodation for this interpretation.
Nevertheless, the zygotic uni-cell is explained as an epicenter of multicellular eukaryotic life
that is completely capable of mitigating complex epigenetic inputs, and then a conceptual
unification of quantum phenomena with biology is its output (Figurel).
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Figure 1. Repair of damaged DNA by photoreactivation mediated by the enzyme photolyase; UV radiation
induces the formation of thymine dimmer on DNA having adjacent thymine bases.

2.1.4. Splanchnic (Visceral) evolution.

The biological system and initial molecules that have started lung evolution are
structurally homologous with initial visceral tissue (root of phylogenetic and ontogenetic) [35].
For any more details, PTHrP signaling basically applies to the skin, kidney, skeleton and
mediates homeostasis within the glomerulus and skeletal plasticity. In addition, by removing
PTHrP, the function of lung alveoli, kidney, and skin barrier function are failed. It is notable
that the PTHTrP receptor gene duplicated during the water-land transition [36]. PTHrP signaling
potential increased the bone plasticity based on Wolff’s Law [37]. As discussed, lung surfactant
has a mechanism that there are adequate surface activities to prevent the alveoli from collapsing
on end-expiration when the lung expands. This process is regulated by the cell-cell signaling
partners, PTHrP and leptin [37].
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2.1.5. Quantum tunneling in biology.

An enzyme is described as a workhorse of any cell. Those are responsible for
biosynthetic processes in the whole of dynamics phenomenon in biosystems, such as protein
folding, gene repairing, and DNA replication. For all reactions catalyzed through enzymes,
some of the main important factors can be categorized in hydrogen transfer (H-transfer)
reactions, including proton, H-atom, and hydride transfers. The importance of nuclear quantum
tunneling in these reactions has been hotly debated for several decades [38], but it is well
established that H-transfer reactions—whether enzymatic or unanalyzed—involve several
degrees of H-tunneling due to the small mass of the proton.

2.1.6. Proton tunneling & spontaneous mutagenesis.

There are several environmental items that can compromise the integrity of the genome
and induce mutations during replication, including UV light, thymine dimer, ionizing radiation,
and reactive oxygen species [39]. They hypothesized that since each of the four bases can
appear in two readily interconvertible tautomer forms, A-C and G-T mismatches could occur if
one of the bases adopts its rare and energetically less favorable form. In addition, the geometry
of the canonical A-T and G-C WC base pairs is almost identical to the geometry of those
tautomer WC-like mismatches, which could thus be accommodated in the binding pocket of
the active site of a DNA polymerase (Figure 2).
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Figure 2. (a,b), Watson—Crick (WC) hypothesis of spontaneous mutagenesis: WC-like A-C and G-T
mismatches that preserve the geometry of canonical WC base pairs and can lead to spontaneous point mutations.
(c—e), Lowdin’s hypothesis of spontaneous mutagenesis.

The energies of the amino-keto and imino-enol forms of the A-T and G-C base pairs
have been extensively modeled with ab-inito of DFT and correlation methods. The resulting
double well configuration, representing the canonical and tautomer state, allows the proton to
be transferred via quantum mechanical tunneling or classical over-the-barrier transfer. In 1965,
Forster exhibited three energy transfers among donor and acceptor fluorophores that share
common atomic transitions: “strong”, intermediate “weak” and “very weak” coupling [40]. The
energy transfers are defined as the reciprocal time required from an excited-state donor to a
ground-state acceptor. During the interaction, the Columbic coupling between absorption and
emission dipoles is based on the distance around r- between donor and acceptor situation. The
strong coupling strength results in major alterations of the absorption spectrum and is thought
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to be possible to mediate excitation energy transfer up to 100 nm. In the weak intermediate
coupling, transfer energies are comparable to that of vibrational relaxation. The coupling
strength between fluorophores within this regime is expected to lead to minor alterations in the
absorption spectrum, such as the Davydov splitting of certain vibronic bands. In the very weak
coupling regime, the coupling strength is much lower than the vibronic bandwidth so that
vibrational relaxation takes place before energy transfer. In this regime, fluorophores act
independently so that it is expected that there is no alteration of the absorption spectrum. In
addition, energy transfer is thought to be incoherent via FRET and is typically limited by a
distance up to 10 nm. The interaction is inversely proportional to the six power of the distance
between donor and acceptor r. In 1974, Knox and Kenkre formalized the slow de-phasing
coherent energy transfer theory based on the unification of the strong and weak coupling
theories [41].

2.1.7. Simulation methodology.

The thymine-thymine dimers interactions are explained via Lennard—Jones potentials
as follows: V,;(r;;) = 481’]‘{[(%)12 - (?)ﬂ}r < R¢ (1). The Lorentz—Berthelot rule has
ij ij

been used for the inter forces among atoms as follows "g;; = 0.5(0; + 0;)"and &;; = \[ &;
\/?j. (2). the non-bonded and bonded data, including van der Waals of related force fields, are

listed in Tables1&?2. The total energies of the model systems are a total of several partial
energies as follows: Esystem) = E(bond) + E(angle) + Etorsion) +E(over) +Evaw) + E(coutomb) + E(Specific),
(3), where E(ond) and (E(angle) + E(torsion)) are bond formation and angle (both strain and torsional)
energies, respectively. E(over) is associated with valence and torsional angles, respectively, that
prevent the over-coordination of the atoms. Evaw +Ecoulomb) are the dispersive and electrostatic
energies contribution between all atoms, respectively. Finally, Especificy 1S System-specific
energy such as lone-pair, conjugation and hydrogen bonding.

Tablel. Non-bonded parameters in terms of E (van der waats) + E (coulomb).
Non bonded interaction

Vi (rij) = 45ij{[<%)12 - <%)6]}:7’ <R¢
]

i ij

Atom type Mass(g/mol) o(nm) e (@)

mol
CH2 14.03 0.396 0.0.091
C=0 28.05 0.435 0.109
O-H 17.08 0.223 0.024
C-0 28.07 0.412 0.102
C-C 24.03 0.123 0.072
N-C 26.01 0.446 0.055

Table2. Parameters of bonded interactions of the atomistic force field.
Bonded & angle interaction

W) = D K (g = by + (I @up) = 05 ) k(O = 0301} + {IV (9500) Ky (1 + CosCngp = )

bonds angle

bond b(A) kP angle 6% K3 Dihedral k, n 5
kcal/mol"A? kcal ) Pijkt kcal/mol
(mol * Rad’)
C-H 1.11 330 C-0-C 117.2 53.1 C-C-C-0 0.32 1 0.00
C=0 121 340 C-C-C 122.1 65.9 H-C-C-C 0.400 3 180.
0
O-H 1.09 360 0-C-0 119.4 45.3 0O-C-C-H 0.25 2 0.00
C-0 141 230 C-C-H 110.1 46.5 C-0O-C-H 0.54 2 0.00
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Bonded & angle interaction
(rlj l]) } + {[VB (Gljk) =0.5 Z kl]k(eljk - eiojk)z]} + {[V((pijkl) k(p(l + COS(”'(p - 6)

{Vy (rij) = Z

bonds angle

bond b(A) kP angle 0% K, Dihedral k, n 5
kcal/mol"A2 kcal ) Pijki kcal/mol
(mol * Rad")
C-C 1.52 440 H-C-H 107.2 65.4 H-C-C-H 0.32 1 180.
0
Cc=C 1.34 365 O-C-H 108.2 44.7 0-C-C-O0 0.64 3 0.00

The OPLS Lennard-Jones parameters for nucleic acid bases are included in Table 3.

Table3. OPLS Lennard-Jones parameters for nucleic acid bases.

Atom oA & kcal/mol
0 2.95 0.205

N 3,21 0.165

CinC=0 3.8 0.110

C normal 3.5 0.085

H(N) 0.0 0.0

H(C) 2.25 0.07

H(O) 1.95 0.05

All modeling and simulation details have been done based on the simulation program
of CHARMM and our previous works [42-59].

3. Results and Discussion

Gene mutation. Genotyping of the exon 35 mutation has been simulated for clearing
the mechanism of mutation in Cyt c, Fig.3. Mootha et al. exhibited a mutation that was
performed by primer extension of PCR and then detected by matrix-assisted laser desorption
ionization. PCR 5-AGCGGATAACTCAGAAACCT TCACTTACTG-3 and 5-
AGCGGATAACGGAACA ACAACAAAATCGGG-3 and homogeneous Mass Extend (5-
AATAATGTTTTAATTTTTAGAGAT3 primers were designed by using Spect- Designer.
PCR products were purified using the shrimp alkaline phosphatase method and extended by
the addition of a homogeneous Mass-Extend primer as per the Sequencer- Mass-Array
protocol. We investigated our model with a wide range of megabase regions of that genome
containing several definite genes and some other unknown genes through translation and
expression data of m- RNA. The results are confirmed with experimental data. As improvement
genes with higher-density m-RNA expression and more comprehensive protein-membrane
interaction become available, it should be able to apply such analysis widely.

St(ucmre of recombinant human cytochrome c

STRUCTURE OF HORSE
HEART CYTOCHROME C

Figure 3. Optimized structure of horse heart and recombinant human cytochrome C.

The complex structures of 1rys, and 1skw (Figure 4) are predicted through dockings
modeling and calculated via docking and Charmm software. The interaction energy analysis
indicated the hydrophobic and hydrophilic contributions of related nucleic acids to the Gibbs

free energies required for the complex formations. Some of the charged residues exhibited a
https://biointerfaceresearch.com/ 2653
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large unfavorable depending on non-solvation interactions that were canceled out by large
favorable columbic interaction, resulting in the destabilization of the structures. The free
energies of destabilizations are compensated by the van der Waals interactions contemplated
by hydrophobic amino acids for giving the stabilizing complexes. Since DNA absorbs
wavelengths in the lower part of the UVB band, UV increases the thymine dimer band stronger.
Overall, thymine dimer formation in the diatom of human skin on DNA is mainly induced by
wavelengths below 320 nm. The free energy differences between two states 1 and 2 of a system

can be derived from classical statistical mechanics allowing us to express this function as:
A, — A, = —RTIn < [EZ_E1>
2 1= n < exp RT
(E2 - Eu1) is the potential energy differences. The computed free energies are presented in

Table 4.

Table 4. Solvation-free energies.

Method Adenine Guanine Cytosine Thymine
OPLS, TIP3 -38.44 -45.88 -40.24 -41.2
Charmm -33.23 -33.47 -31.2 -33.3
OPLF/FEP -11.8 -22.1 -23.1 -14.1
Amber/FEP -12.6 -18.9 -13.1 -9.33
Amber/TI -12.4 -22.1 -17.99 -11.89
AM1/SM2 -19.33 -24.5 -18.55 -13.22
QM/MM -5.9 -12.9 -16.33 -8.44
SCRF(6-31g*) -6.11 -16.3 -13.44 -8.45
FDPB -10.3 -18.8 -16.45 -10.32

The DFT and HF calculations of the thymine dimer exhibited that the ring fusion at the
C5 and C6 atoms of two thymine bases produced a four-member cyclo-butane puckered ring.
As well as a feature is seen with the MP» or Moller-Pleset level. This puckering leads to axial
or equatorial positions for the replaced atoms on this ring and the atoms on the two thymine
bases differ in their orientations (Particular in the orientation of the HG6A atom. This 4-member
is puckered, as in the neutral forms. The relative orientations of the H6A atom in TTp-1 are the
same as the neutral T<>T.

1RYS )
REPLICATION OF A CIS-

SYN THYMINE DIMER AT
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Figure 3. (A) Replication of a cis-syn thymine dimer; (B) Binary 3' complex of T7 DNA polymerase with a
DNA primer/template containing a disordered cis-syn thymine dimer.

Electrons on the C6A-H6A bond participate in the stabilization of the © system. The
puckering of the cyclo-butane ring is responsible for the difference in the electronic
configuration in the two thymine rings and makes a major order in producing the dissociation
path in the thymine dimer. The UV radiations between 360 nm to 200 nm have been
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investigated for the study of thymine dimers. The small-term in the UVA band (360nm)
corresponds with the action spectrum for skin cancer induction. Growth reductions of human
cells were also most pronounced in the UVB region. Therefore similarity between wavelength-
dependent growth rate reduction and thymine dimer formation was high, especially in the
region below 310 nm. The overall similarity suggests that growth inhibition can be explained
to thymine dimer formation combined with an insufficient repair. Since photo repair of thymine
dimers is induced by wavelengths between 310 and 400 nm, the ratio between UVB, UVA,
and PAR determines whether damage and repair are in balance. In the light of this notion,
growth rate reduction in the UVB region was caused by the unbalance between thymine dimer
formation and repair [60-82].

4. Conclusions

quantum biology is a growing subject of interdisciplinary science, including quantum,
biology, biochemistry, mathematics, engineering, and nanobiotechnology. Although it is a
certain approach that the molecular machinery of life involves quantum phenomena such as
coherence, tunneling, or entanglement, establishing a biological function for these quantum
features remains a challenge. This challenge of the future will be to transfer measurable
qguantum biological systems into the more tractable workhorses of molecular biology and
synthetic biologies, such as E. coli or yeast, to engineer systems that allow simultaneous
detection of quantum-level events and their macroscopic outcomes. The Docking methods have
allowed researchers to draw out a suitable complex between real biology and virtual simulation,
such as thymine dimer, whose transient character makes it difficult for an experimental
investigation. The regulation of proton tunneling has opened a new area of research in
bioelectronics and biocomputing as well. This effect is applied as a “control gate in
biocomputing” and realized by many enzymatic reactions. As the tunneling in semiconductors
is sensitive to their environment, the devices can be used as sensors. The enzyme tunneling of
protons is sensitive to the temperature, external pressure, and others, so the focus should be
toward the studies of external parameters such as the magnetic field, electromagnetic wave
frequency and intensity, etc., which will open new prospects in control and information transfer
in bioelectronics.
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