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Abstract: This hypothesis research work shows that the imoluetnd the remanent phenomena of the magneticepiep

govern the mechanism of the processes of DNA rafidic and the shortening of the telomere. The sidetike formation of

each parental DNA strand, which exists at thedhitage of the replication process, enables atrieleharge transformation
through the strand to produce a magnetic field. Miagnetic field, in turn, induces the surroundingdimm to form a new
(replicated) strand by a remanent magnetization. Through éh@anent [residual] magnetization process, theaatgd strand
possesses a similar information pattern to thathef parental strand. In the same process, the mwmhaamount of

magnetization forms the medium in which it has lek$oth repetitive and pattern magnetization tktzat of the parental
strand, therefore the replicated strand shows desfing in the length of its telomeres.

K eywor ds. DNA Replication, Magnetic Properties, Residual Meigration, Shortening of the Telomere

chromosomes end to end fusion, and allow complete
replication.

Biological and chemical processes are playing an The structure of the.telomerg is a repetitive _DMALsgnce
important role on the function of the DNA. Alsojstshown | TAGGG, of base pairs, and in human consist of ¢baim
by variety of literatures that the electrical andgnetism are Clusters. The length of a telomere has frequerggntused as
playing an important role on the function of thél eed that @ Means to predict the life span of cells. Butfitsan be poor
of DNA process. indicator o_f aging or cell viability [3]. _ . _

Therefore, a general explanation to the function of EVery time a chromosome is replicated, a bit of its
electrical and magnetism is important in this natte telomere s lost. When the length of the telomergches a
certain shortness (critically small), the chromosaeaches a
critical length and this situation leads to no moeplication

1. Introduction

2. Literature Review on: Structure, of the chromosome in the nucleus of cells. Thislsean turn,
Rep|ication and Electrical Properties to the cell becoming old and no longer producing wells.
of the DNA The cell is then said to be die by a process calfeiptosis.

The reason behind the cessation of division issbaie of
the essential genes are lost from the daughtenasome if
the division is continued while the telomere iscaitical
length, and the result is to form a different stuoe and
function of DNA from that of the parental one.

Many research works have been carried out conggrmiin
the DNA replication. King [4] has shown that theegise
nature of the origins of DNA replication in higheukaryotic
organisms is unclear. Also, Health Encyclopedia F&ls
explained that the separation of the two strands DNA, in
the replication process, is followed by the autéenfarmation
of complementary strands on each of the separtateus.

The most important property of DNA for a bio-mol&au
engineer is its ability to self- assemble, whichkes it
possible to produce nano-structures [1]. Alsosithie best
nano-wire known in existence, and it self-assemide-
replicates and can adopt various states and caafigas [2].

DNA is made up of double helix strands, which awe t
coiling structures spliced onto each other in ati-@earallel
manner.

However, a telomere is a special structure compaded
DNA-protein present at the end of a chromosome noia
genetic way. Telomeres serve as protective capseteent a
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| think that the mechanism of these functions sthawdt
only be based on the biological and chemical aspdmit
also the effect of electrical and magnetic phenameashich
has not been much addressed in scientific liteeayet, have
to be considered since the magnetic and electigéctsfhave
a great inheriting importance.

3. Action of Magnetic Field

A magnetic field can be produced by a current-¢agy
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1- Showing a similar repetition analogue to theigras of
the applied magnetizing force (magnetic field), veh¢he
particles of the medium are magnetically aligned thg
effect of the magnetizing field.

2- The value of the magnetic strength, in the imduc
medium, will be less than that of its maximum valsimce
the medium loses some of its induced magnetismhigy t
absence of the magnetizing force.

Magnetic phenomena may be used to explain important
aspects of cell's functions, such as that of theseaof DNA

conductor. The magnetic field produced surrounds threplication and the shortening of the telomere.

conductor and, then, the outside medium is infleerizy the
effect of this magnetic field. A magnetic field emisity, H,
[Ampere / meter] acts as a magnetizing force touded

Therefore, this hypothesis work is concerned tdarphe
cause of the fundamental process of DNA replication
As it is known that DNA replication involves the

magnetization in the medium of surrounding magnetiseparation of the two strands over a short distafodlewed

materials, where the magnetic materials will possas
magnetic flux density, B [in Tesla].

by the automatic formation of complementary straods
each of the separated strands. The parental dcddig

The relationship between the applied magnetic fieldtrands of DNA, which are coiled and spliced togetlare

intensity, H, and the induced magnetic flux dendiyin the
medium is giving by:

B=pH

where P represents the permeability of the mediasnthe
medium been induced by the flux density B when &biglied.

unfolded and held apart.

DNA does not split along its whole length at onedi
Many short loops of separated DNA form simultanépasd
the replication occurs in these loops [5]. Splitithe two
strands apart starts at replication regions whigh rich in
adenine-thymine base pairs. The reason for therama of

The variation of B with H is nonlinear, and can behe strands is to expose the bases so that neweatiates

represented by the magnetization curve of Fig. 1.

When a non-magnetized magnetic material (as a mgdiu
is exposed to a source of varied magnetic fielda different
amount of magnetic induction, B, is applied to thaterial.
As an increase in the magnetizing force, [magriéid] is
applied, the medium will possess an increase ifmndsiced
magnetization toward its saturatiemlue, B, When the
magnetizing force, H, is reduced to zero (or absethe
induced magnetization of the medium is reduced & fut
it will not return to zero, as it lags behind thegnetizing
force of the field [6].

Therefore, the induced magnetization of the medaithe
amount of magnetization which is residual (or reemhin
the medium, in the absence of the source.

This is represented by the remanent magnetic fansity,
B;, which is usually less than that of the saturatflux
density, By

Induced magnetization in the medium has two
properties:

*—_ Magnetisation curve

H A'm

Fig. 1. B- H variation, and the residual flux density, B; .

partners can bond to each of the parental strands.

When the unfolding process is formed, each parental
strand is shaped a solenoid- like. It will then, go to
replication. Each of the two strands in the origiDAIA acts
as a template against which two new strands ate[BLi

The surrounding environment to the parental straisds
various types of amino acids, which are mainly@eqin. The
amino acids prepare the environment for the proagss
replication.

It is known that DNA has negative charges distebut
along its length [8]. This interesting structuresHad many
scientists to carry out detailed research on mahyitso
electrical aspects; almost 600 — nm ropes of DNAewe
studied by Fink [9] and were found to be good canoits.

This was confirmed by other workers [10], who have
found that DNA can act as a molecular wire, witte th
phosphate bonds in the backbone acting as tunnetigus

mai@/lowing electrons to move along.

Even though the electrical conductivity of DNA is
imperfect, it is of vital importance to the celhse the cell
uses electrons through the charge transfer pracesspair
damaged bonds [11].

Further beneficial of DNA is to exhibit a propextiich is
similar to the function of some electronic devices.
Researchers [12] have shown that a 10.4- nm - Idagble
stranded poly (G) — poly (C) DNA molecules that is
connected to two metal nano-electrodes, possetsasicl
characteristics similar to that of semiconductditse current
measured was reported to be negligible up to tltdsh
voltage which was followed by a sharp rise in therent.

This result shows similarity to the behavior of an
electronic diode.
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The other example of the electrical domain of DNAsw
noticed when a team of researchers [13], while @i the
potential of DNA as an electric wire, have foundttbuanine
is the base with the lowest oxidation potentialahhioses an
electron during oxidative stress and becomes pesjti
charged. This positive charge does not stay abélse where
it was formed, but keeps moving along G-rich segaen

Regarding the current that can be included in DRk
and Shonenberger [10], were the first to measureect
through DNA. They have reported direct measurements
electrical current as a function of the potentjgbleed across
a few DNA molecules associated into single ropeatdéast
600 nm long, which has indicated efficient conducti
through the ropes.

They have also found that the resistivity valuesvee
from these measurements were comparable to those
conducting polymers, and have indicated that DNw$ports
electrical current as efficiently as a good semitaror.

Similarly, the researchers have measured currergese
voltage (I-V) characteristics of the DNA ropes tbtain
upper values for their resistivity. The voltage liggb to the
manipulation- tip was continuously swept and therent
was monitored with an electrometer.

These currents must be attributed to the curremuth
the molecules as they are in vacuum. The researchkso,
indicated that, although their experiments esthblis that
DNA molecules are conductors, the mechanism allgwire
transport of charges remain unclear.

Electrical conductance of DNA molecules was studlieq
theoretically by adopted the tight binding smalllgvon
model to calculate the molecular conductance both guasi
—coherent and the incoherent regime. In the exppetirof the
poly (d A) — poly (d T) and the poly (d G) — poly C) DNA
molecules, a unique current — voltage (I -V) curve:

[I a sinh (bV)], was observed, where coefficient bhs t
temperature dependences.

nano-particle, by using a conductive atomic foréerascope.
Many samples could be made because of the expeamen
approach adopted here, which enabled them to obtain
reproducible results with various samples, condgjoand
measurement methods.

They presented multileveled evidence for chargespart
through 26 — bp — long ds DNA of a complex sequence
characterized by s- shaped current voltage cuftvasshow
currents greater than 220 nAat 2 V.

They stated that significant observation impliesttia
coherent or band transport mechanisms takes ovebiés
potentials leading to high currents of greater thamA.

More evidence for electrical transport, and thatuwfent —
voltage characteristics, also for a semiconduqtptieable of
DNA strands were studied.
ofin their research [17], gold-DNA-gold nanoparti¢{@NP)
complexes were studied by scanning tunnelling rsopy
(STM). |-V characteristics were collected from ist
positions of gold nanoparticle clusters and qutligdy
explained by a tip- surface configuration model.uble-
stranded DNA (ds DNA) of poly (dT)-poly(dA) was fod to
be slightly n-type semiconductor by theoretical dation of
the S-shaped I-V curves employing the Landauer &ism.

Research by Takagi et al [18] showed that, DNAted&ic
devices were prepared on silicon-based three-talmin
electrodes. Both ends of DNA molecules (400 bp Joniged
sequences) were bridged via chemical bonds betwleen
source-drain nano-gap (120 nm) electrodes. S-Shaped
curves were obtained and the electric current can b
modulated by the gate voltage. The DNA moleculesaac
semiconducting p-type nanowires in the three-teahin
device.

Electrical charges transfer on the DNA system are
investigated by some researchers. Barton et al ifL®heir
examination of much longer charge-transport distaona
DNA, they concluded that guanines are oxidized assalt

Besides the temperature dependence of b, the lengihDNA- mediate charge transport over a significdiatance

dependences of the electric current in the twonnegi were
derived.

A model of electric charge travelling on DNA molé&siis
demonstrated by Yi and Orland [15]. Their reseands
carried out to elucidate the effects of interfeenon

(e.g. 200 Angstrom).

Also, the researchers found that, although longagea
charge transfer is dependent on distance, it appeabe
modulated by intervening sequence— dependent dgsami

Barton et al stated that, single electrons can tsli@o

electronic properties of single stranded DNA or RNAenough along DNA to influence genes activity. Thezgical

molecules.

signals might help to switch genes that are fartapa and

They showed that in double stranded DNA, base whicbff. Also, the researchers stated that, it is a way

pairs wind about the helical axis can be modelkkédlactrons
travelling on a twisted ladder— like structure. ¥ladso stated
that, when a magnetic flux is present, the cureamplitude
can be modulated.

Authors [16] work on direct measurement of eleatric
transport through single DNA molecules have stateat:
seemingly contradicting results raised a debater dkie
ability of DNA to transport charge and the naturfetloe
conduction mechanisms through it.

They confirm that, they develop an experimentalragph
for measuring current through DNA molecules, chethjc
connected on both ends to a metal substrate ardgold

transmitting chemical information over a long dista that's
dependent on a DNA sequence.

Montagnier et al [20] in their research on the cayaof
some bacterial DNA sequences to induce electrontiggne
waves at high aqueous dilutions, have found thabgec
DNA may be able to send spook electromagnetic imbpof
itself into distant cells and fluids.

Another research by Montagnier et al [21] on arngcof
DNA magnetic on molecules of water, the researcfmrad
that some bacterial and viral DNA sequences todadow
frequency electromagnetic waves in high aqueoudidiils.
They, also, explained this phenomenon appears to be
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triggered by the ambient electromagnetic backgraafneery
low frequency.
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affect of the magnetic signal of the recording headthey
pass by a gap in the head.

While the mapping of the DNA process has openecd up As the tape passes against the position of thengacti

great diversity of opinion, researchers world-wiittended to
continue on a wider scale concerning its propertes
functions and therefore an
biological and electrical properties and functiaisDNA is
taking place. The electrical potential of DNA ars nano-
scale have given researchers a great hope to igatestand
exploit the properties of DNA in an attempt to kbuilano-
electric technology; A-T and C-G base pairs comimeaim
to replace the semiconductor devices.

4. Magnetic Devices

Practical magnetic applications can be expressedsing
magnetic devices, such as solenoid, which camgataduce
an induced magnetisation in the surrounding medium.

4.1. The Solenoid

A solenoid carrying a current acts like a bar magiae
effect of the magnetic field of the solenoid forenpattern of
a separated magnetic lines of flux. Each magnéatie is
surrounding the solenoid from its inside to outsiddere
this pattern of the field is affecting the outsidedium to
induce magnetization in the medium. The formatidrthe
magnetic lines is representing the direction of nbeth and
the south magnetic poles of the solenoid. Thesaghena
are acting in a similar way to that of a bar magagat].

Therefore, while the surrounding medium is magiaditic
induced by the magnetic field intensity, H, of thaenoid,
the medium will possess a pattern formation whghiinilar
to that of the applied magnetic field.

The induced and remanent magnetic phenomena age of . - X ) - i
in  manyFoPier machine action. A brief of the items andchion of

practical property and are widely applied
technological aspects, such as that of the magrestiarding
process which is used in various devices.

4.2. Magnetic Recording Procedure

Magnetic recording is a method used to store, €dall

“write”), information on a magnetic medium, by a gnatic
field signal. The information occurs on the mediimthe
form of spatially separated regions of varying metgmation.

intense exploration bé t

magnetic field of the recording head, differentioeg of the
tape are magnetically induced in a magnetic spatdtern
corresponding to the acting field.

When a region of the tape is away from the acting
magnetic field, a remanent magnetization is rethimethat
region. This region, through its remanent magngtina
possesses a similar pattern of magnetic informatsthat of
the acting field of the head, but it will have legsength of
magnetization.

This means that the region keeps the similar maofhtre
particular information in the head at that time whe has
passed against the acting field.

The fixing process of the retained magnetic patterthe
medium depends on the magnetic coercive of the unedi
The medium of a higher coercive is the more abléxtdts
magnetization when the applied magnetic field lmaoeed.

The recorded magnetic tape can be used as a stmrce
store its magnetic information on a second (i.eneav)
magnetic tape. The second magnetic tape will atssgss a
remanent magnetization, by the magnetic inductibrihe
first tape (as a source). The amount of the mazat@tin, (the
information) of the second tape, therefore, willlbss than
that of the first one.

This process can be continued when the second rti@agne
tape is used as a source to record its informaiiom third
magnetic tape, and so on. As the process is catina
situation will occur when a certain generation adignetic
tape will possess a very small amount of infornmtio
(magnetization), which is practically recorded aslln
information.
¢ Similar results can be shown on the process of gshot

the machine is that: developer of the machine islls of
magnetic ferrite. This developer acts as a magnétic
electrical carrier which allows the toner to berigat from
the magnetic developer roller onto the electricalharged
sensitive drum.

A thin wire(s) housed in a lightweight metal slide
framework that electrical attracts the image / tdoemed on
to the drum onto the copy paper.

It can be shown that a first copy from an origifsaurce]

In the procedure of the magnetic recorder device, @cyment is approximately similar to the originkl.this

magnetic tape is used as the storage medium.
In a magnetic recording device, the recording taasr or
“head” converts an electrical signal to a magneignal

(field). This field is applied to form a pattern of yo.ument. Again,

magnetization in the tiny magnetic particles of ttape
(medium). The magnetic field of the recording héagd the
effect of altering the magnetic direction of theytiparticles
on the tape so that these particles align their netg
domains with the applied magnetic field. The pattef the
residual magnetization on the tape thus stores
representation of the signal of the applied fieR8].

copy is, now, used as a source for new copieg, dhgecond
generation copy [which is a copy from a first gextien
copy], is going to be less clear comparing withgiorl
if the second generation copysisduto
produce a third generation copy, and the third isngsed to
produce a fourth generation copy, and so on. Thach e
generation of a copy will be far to be clear in gamson
with that of the original document. So, then, tH& aopy
generation will be like a poor paper, approximates no
t'?ﬁ\y information.
This is again it is the action of magnetic residual

So the magnetic particles of a tape are inducedhby phenomenon during the copy process.
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The fundamental idea applied in the magnetic remoisl
similar to that used in every-day equipment sucls@snd
recording (in an audio cassette), TV pictures (ivideo
cassette), data in the form of coded numbers atterde(in
the memory of a computer disk).

5. Discussion

The initial process of the replication of a DNAsstd is, as
is mentioned above, initiated when the parentabbohelix
strands of the DNA are unfolded and held apartnftbeir
splice together. The result of this process formshestrand
into a solenoid-like shape.

Also, as is shown in the literatures, the DNA malecis
an electrically conducting and an electrically ¢feat
material, through which electrical charges may aeied. It
may be shown that these travel charges, alongdiemad-
like strand of the DNA, form a sort of a nano-electurrent.
This current, in turn, produces a magnetic fieldiah
possesses a signal of a similar pattern to thahefelectric
current.

length at one time, but in steps.

This means that the magnetic field intensity ofresingle
parental strand increases gradually against thewuding
medium. This process could lead, also, to a graitheatase
in the magnetic induction in the medium towards its
saturation magnetic flux densitysB It is a procedure which
is analogous to that of the induced magnetizatftece as it
is explained earlier.

These procedures, in turn, may allow the medium to
possess a remanent magnetization. This means flieat t
medium is formed its magnetic pattern structurdaguaus to
that of the signal magnetic effect of the parersbnd.
Where the magnetization, as it is known, is theingct
information which is induced in the medium by trergntal
individual strand.

This is a magnetic information process in the medilt is
similar, in its phenomenon, to that occurs in thetp —
copier machine action and in the magnetic recorgiagess.

In the magnetic recording process the tape recgnaiadium
is magnetically induced to form a similar patteonthat of
the main acting magnetic source signal.

A magnetic field of the whole structure of the DNA Now, each separated single parental strand isefibrey,

molecule encounters difficulty to be detected,altih some
measurements have shown no net magnetic field. rébidt
does not mean that the component constructions Nf D
have no magnetic field.

| believe that each single strand of the DNA mayabe
source of a magnetic field, which is produced ey ¢hrrent-
like charges travelling along the system of tharsdr

In an attempt to show the existence of a magnigid 6n
each single strand of a DNA molecule rather thanthe
whole structure of the DNA, | believe that it isportant to
emphasis on the situation of the parental DNA stranthe
initial procedure before the completion of the iegtion
process.

This procedure is as the following:

The parental strands, which are coiled togetheg
unfolded and held apart. The result of this procedsi going
to occur the vital effect of the magnetic fieldsength of
each single strand, which means that each singl@dstcan
clearly show the effect of its magnetic strength.

By viewing the anti-parallel spliced direction oélical
double strands in the structure of the DNA moleciilean
be understood that the signal effect of the magnfiid
strength of the two strands will cancel each other

Therefore, this situation can lead to preventirgyspliced
double helix stranded, in the structure of the DiNélecule,
to form any strength of magnetization. This woiwddJe the

acting by its induces magnetic field strength oe &mino
acid surrounding medium, in the nucleus.

Therefore, this medium is induced to form molecular
structure analogous to that of the individual ptakstrand.

Accordingly, the main result shows that, througte th
replication process, each separated parental stsaadting
by its magnetization, and, then, it will induce thattern of
its magnetic information in the surrounding medium.

The magnetically induced medium, which will posstes
remanent magnetization [by the strand’s magnetidffi may
show two important characteristics:

1- The retention, through the remanent magnetiaaid
an analogue pattern construction is representiagrtagnetic
formation as that of the parental strand. Whers thithe

aresult of the magnetic induction in the medium.

2- There will be a reduction in the strength of the
magnetization occurs in the surrounding medium amapo
that of the full repetition of the magnetic patteoh the
parental strand. This reduction is due to the thet the
induced surrounding medium is formed by the remanen
magnetization, B which is less in magnetization strength
than that of the parental strand (as a magneticepuAs that
shown in Fig. 1, where, B represents the magnetization
strength [magnetic flux density] of the source, athis as
that of parental strand.

Therefore, it can be shown that:

whole structure of the DNA molecule at zero net A) The constructive formation of the surroundingdioen

magnetization. Clearly, the result of this processild not
allow the whole spliced structure of the DNA moliecto
share in any replication function.

Accordingly, a surrounding medium could be magradtyc
induced by the action of the magnetic field of epahental
strand individually, (after the double stranded améolded).

In addition, it has been shown (6), that the douiséx
stranded in replication of DNA does not split alategwhole

molecules will be arranged similar to that of thegte
parental strand. This means that an induced (netwA D
strand is formed, which is a replicated strand kggnetic
induction process.

B) The reduction of full repetition of the magnepiattern,
in the surrounding medium, may lead to replicatéess
number of DNA bases. The lack in the number of Didd&es
may be in such an order to form the telomere padshey
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are positioned at the terminals of a daughter dirahere the
magnetic action is less comparing to other parte®ttrand.

This result may show that the length of the repdéida
telomere is reduced in the comparison with thentele of
the parental strand.

The replication process, as is known, will leachtaleus
division, and the daughter chromosome will posdess
length, (i.e. shortening), in its telomeres comganéth the
parental chromosome. This division sequence erftey;, a
certain number of nuclear divisions, in forming atical
shortening in the length of the telomere. The tesuhy
indicate that the nucleus, and then the cell itseilf not be
able to divide again.

It can be realized that the fundamental DNA repidca
process may be shown as analogous to that of tlgmetia
recording process. The magnetic recording progadisates
a series of reductions in the amount of magnefirination
in the process of recorded tapes. Some reductiomaignetic
information will occur in each later recorded tameration,
when it is magnetized by the act of the magnetitigtion of
the upper generation tape.

| believe that an important issue may be develdpeuoh
the method of the DNA replication, as long as itnidicated
that the replication process is performed by thegmatic
induction action of the separated single strang,omhich is
as the follow:

The original formation of the two spliced strandsnfing
a molecule of DNA is of importance matter, becatise
implication of this formation is to prevent the DN#s a
whole molecule, [i.e. as one entity], from acting
replication. Where instead, each separated singénd is
individually involved in the replication processhieh the
right life process.

If DNA molecule was able to act in the replicat@sma one
complete structure, then the replication processildvdoe
continued without any interval stages. This wouékfk the

nucleus packed with a huge number of chromosomieghw

will change the whole of life.
6. Conclusion

Electromagnetic action is a fundamental source tfiar
processes of both DNA replication and the shorgmihthe
telomere. Magnetic field, as a result of the mowvitectrical
charges along the DNA strands, is usually playing
important role to originate and construct the fatioraof the
DNA daughter strands from the amino acid of theleus of
the cell. The functions of the other factors ast thithe

enzymes hormones telomeras and others, are impdaan

the replication of the DNA and shortening of théomeere,
but the functions of these factors are governethbyaction
of the strand’s magnetic field.

7. Suggestion

Apply the result of this hypothesis may lead to enstind
and treat the cancer, as | believe that the eteand
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magnetic phenomena are concerning with the cancer.
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