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1. Introduction

In a previous publication [1] the author described the base
rivalry in nonotonous DNA sequences and their effect on the
DNA repair nechanism As described in the article, during the
nonot onous sequence replication, energies appear
theoretically to increase with a progressive replication fork
up to the quantum nechani cal energy |evel n=2 because of the
base rivalry, and these rivalry energies affect the bond
strength between the conplenentary bases. If there is a
tautomeric base pair in the replication position where the
rivalry energy is |large enough, then in this position an

irreparable nutation will occur, since the DNA repair
mechani sm cannot repair that error because too nuch binding
energy.

Thus a nmutation (caused by base rivalry) can occur only on
condition that a transition of a base pair into its tautoneric
formis happened . It is remarkable that this transition

| i kewi se can occur by the effect of base rivalry energy.

The base rivalry - energy which has an effect on a nornal base
pai r provokes a tunnel process in its hydrogen bond, and
produces the tautoneric form After whose replication a
different, irreparabl e base pair develops fromthe tautoneric
base pair, when the rivalry - energy leads into a very strong
hydrogen bond. Thi s happens, however, by chance and in the
following we will conpute the probabilities of such accidental
events. W take as object only a snmall replication unit
(“residual fragment”) because it has a |larger probability of
such events. The result of these calculations is the equation
(32) which could be useful for the theory of evolution and
besi des for clearing up of virus nutations.

2. The probl ens

The replication of |arge DNAs takes place by sinultaneous
replications of so called replicons with a |length of nore than
10* bp. This happens continuously 5 -> 3 on the |eading
strand and di scontinuously on the |agging strand in segnents
of 100 bp (eucariotic DNA) in the direction 3 -> 5. These
segnents (Ckazaki-fragnments) are replication units. Wen the
replication of the whole replicon has finished, remains for
the present on the lagging strand a small rest (s. fig. 1)
which only after the | ast Okazaki — fragnent is replicated.
The length of this rest called “residual fragnment” may be 0 ...
100 bp (eucariotic DNA), and this is also a replication unit
because it has a replication beginning and a replication end.
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Fig. 1. Schematic specification of replication at end of
replicon

Now we assune that in this residual fragnment a | ong nonotonous
sequence GGGGGGATTA develops in 3 ->5" on |agging strand
during replication. So, high base rivalry energy conmes into
bei ng.

To nake this clear, let us ook to fig 2 where only the smal
rest of replicon, the residual fragnent is shown: One sees the
base pair A - T at position 7 (fig. 2a). If the base rivalry
energy is large enough (caused by replication of the |ong
nonot onous sequence GGG ...) then it provokes a tunnel process
(s. section 3) transform ng the base pair A—- T into its
tautomeric base pair A* - T* (fig. 2b). Soon after (al nbst at
the sane tine) a base conponent dGIP, having the high base
rivalry energy, replaces the base A* so that the new base pair
G — T* develops (fig. 2c) and this cannot be repaired because
of the high binding energy devel oped between the two bases G
and T*. Thus an irreparable nutation arises. W wll see that
the probability for enmergence of high base rivalry energy is
the greater, the smaller the residual fragnment. The probl em of
distribution-probability in a sequence appears here (s.
section 4).

During the replication after next, the base pair G- T* which
has an unusual geonetry is transferred into the “perfect
wrong” base pair G- C, so that the irreparable nutation is
perfect and the nonot onous sequence has | engt hened.

It seenms to be interesting, to conbine both proceedings: The
di stribution process which produces the high base rivalry



energy, and the tunnel
base pair. These problens wl|

process whi ch produces the tautomeric
be exam ned in section 5.
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Fig. 2c: Replicating residual fragnent after tunnelling; base
A* is replaced by the high-energy-base G

In the following, we will describe the 3 phenonena: The tunne
probability (section 3), the distribution probability (section
4), and the conbination of both phenonena (section 5).

3. Tunnel processes in biological hydrogen bonds

Figure 3 shows the participating energies, energy of the donor
and potential energy of the potential wall in a hydrogen bond.
The energy Ex+«1=(ground state energy)+Tx required for the
provocation of the tunnel process is conposed of the ground
state energy -13.656 eV and the rivalry energy Tx which is
created in fig. 2 up to the replication position 6. Therefore,
the Il ength of the new nonot onous sequence is one position

| arger than the position k, where the rivalry energy in accord
with the formula

2 2 2 2
Tk:k[eo_eoj_z_ € ¢ (1)
Irl r.B r1 If'B
arises (see [1]). (eo = elenentary charge, r; = distance

between the rel ated conpl enentary bases, rg = di stance between
successive bases, z is specific value based on the viscosity
of the nucl eopl asm
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Ektl = +0.54 ¢V
=Ground state enerqy +14.024¢V

Tk=+14.196 ¢V (Proton kinetic energy created by base rivalry)
A

13856 eV [n = 1)
Ground slale energy

Figure 3 shows the energy |levels, which the donor of a hydrogen bond passes
because of the base rivalry, and the energies of the potential wall of the
hydr ogen bond:

Wiil e the energy in the quantum mechanic energy level n =1 is -13,656 eV
(ground state energy), the donor of the hydrogen bond receives the energy
Tk, which is, for exanple +14,196 eV. This gives the donor the total energy
-13,656 +14,196 = + 0,54 eV and reaches an energy that is not only over the
energy level n =2 (-3,414 eV), but extends into the potential field of

hydr ogen bond and t hus provokes a tunnel passage.

3.1. The tunnel probability

How | arge is the probability of the tunnel passage of a proton
t hrough the potential wall? The cal cul ati on of the nunber of

t he protons passing through the potential wall in biological
hydr ogen bonds has been carried out for the first tinme by

P. O Lowdin [2], the calculation is carried out down to the

| ast detail in [3]. The result is available for the areas I,



Il and 11l (before, within and behind the potential wall). The
t hree wave equations of the proton are

v (X) = Aieikonlx + Bleiikonlx
a +K B —K
X)= e + e
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Y (X) = &eikor%x
W th

kon, = %JZm(E -U,)
1
kons = E\/zm(E _Us)

L
2r
where h is Planck’s constant, and mis the proton nass.

Consi dering the boundary conditions
v (O)ZWH(O)
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all the constants in the equations (1) can be cal cul at ed.

As a result, we need only the anplitude As of the proton wave
that conmes through the wall and the anplitude A; of the proton
wave approaching to the wall:

2 - EJ 2m(U-E)dx
P—Eﬂ—:éﬂzeh°

= (2)
A
This is the probability of a single proton tunnelling through
the wall. 1 is the width of the potential wall between the

positions, where the tunnel energy E has its smallest |evel E,
considering that the tunnelling takes place above of this

| evel . When the tenperature t is taken into account, in which
the tunnel process is provoked, the “tenperature — dependent
tunnel - probability” is

CE (3)
Pt —e kgt
kg is Boltzmann’s constant. If the potential wall has the shape
of a parabol a, then

U,-E U
P=exp ——2—(t-t,)-—% (4)
‘ kg tt, °7 kgt

where U, = peak potential of the wall and the “characteristic
t enper at ure”
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W is the height of the wall; mis the proton mass. For the
size of W, see [4], [5], [6].

0

E = -13.656 eV + Ty
is the energy created by base rivalry up to the replication
position k-1 when k nmeans the nutation position.

3.2. The change in the tunnel probability due to tenperature -
and energy - change

We now consider two different tunnel processes. The first
operation took place at a hydrogen bond where the potenti al
wal | peak val ue was U, and the second operation takes place
at a hydrogen bond, where the potential wall peak value is U:.
In the first process, the energy E; operated on the donor at
the tenperature ti. In the second process, the energy E;
operates on the donor at tenperature ts.

For the operations 1 and 2 apply the equations for the tunnel
probabilities:

: U, -E U

kB tl tOl kB tl
and
, -E
Qperation 2: Bgzexp{—Lkmzﬁz—tm)— Uzz}. (7)
kB 2 t02 kB t2

E; = Smal | est tunnel energy in the conputation

U, = vertex of the potential of the hydrogen bond 1

U, = vertex of the potential of the hydrogen bond 2

t o1 characteristic tenperature of the hydrogen bond 1
t o2 characteristic tenperature of the hydrogen bond 2
tenperature during Operation 1

tenperature during operation 2

—
N
1

E; = total energy of a proton before tunnel process in the operation 1

E, = total energy of a proton before tunnel process in the operation 2
2mr*l 2k,

k= % —4.9738.10° eV - grad 2

kg =0.863-10* eV -grad ™ Bol t zmann’ s const ant

The ratio of the tunnel probabilities is
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Usi ng the abbreviation

Afé—i (9)
L 4

one gets
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According to fig. 3:
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Wth the abbreviations
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% = exp{+ ki[k'(tOl —tg, )+ AE, AR lp—ly AS}} (16)
1
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Assum ng that two consecutive tunnel operations always
work on the sane type of binding and therefore toi=tg,=to, then

P 1
(Fjjtm_toz = exp{k_ [Ac - As]} (17)

B

This is the proportion of a second tunnel process probability
to a first tunnel process probability where both processes
take place at different energies and tenperatures. In each
case of tunnelling, a tautoneric base pair is created. After
replication in each process a different base pair devel ops
fromthe tautoneric base pair which is inseparable, if a high
rivalry energy led to an inseparable hydrogen bond. So the DNA
repair mechanism is ineffective, and the base distribution
changes irreparably in each of the two proceedi ngs.

Let us now, for the present irrespective of energies and
tenperatures examne statistically the distribution changes in
DNA-fragnments. We shall come back to the equations (16) and
(17) later in section 5.

4. The distribution of bases on the DNA during replication,
and the chance of occurrence of high base rivalry energy

In this section, the distribution change is exam ned fromthe
poi nt of view of an observer which does not know the physi cal
equations (6) and (7) but only knows that a nonotonous

sequence | engt heni ng appears sonetinmes during replication. The
observer cal cul ates the prospects of a base conponent to reach
that place where the | engthening occurs, provided that the
ticket for that place during replication is decided by draw ng
| ots.

During the replication of a certain DNA- segnent , a
distribution of all base conmponents takes place which are
produced in the cell onto the codogen matrix. This happens in
accordance with the copy rule. In this distribution, sone base
conponents are exposed to the base rivalry (if they get to a
nonot onous sequence) but others not. Those produced base
conponents which are exposed to the base rivalry respond in
very different ways: Mst of them |ose their obtained energy
owng to deviation, friction or owng to short fading tines.
Only a few are scarcely deflected, or have long fading tines.
Even fewer base conponents still have so nuch energy at the
end of the base rivalry (that is, at the end of the nobnotonous
sequence replication) that they provoke a tunnelling in the
next replication position and can build an irreparable
hydrogen bond because their donor energy is still over the
guant um nechani cal energy level n = 2.



It is assunmed that any given base conponent only accidentally
Wil |l possess the ability to reach and to maintain a high

energy | evel because exact properties of a base conponent
produced in the cell cannot be identified. However, there w ||

be one of all base conponents produced in the cell which best
joins those qualities (to reach and to naintain a high energy)
together in itself. W name this base conponent the “elitist
conponent ”.

This section lists all the favourable and all possible
distributions within the certain DNA-segnment. The favourable
distributions are those in which the elitist conponent
accidentally arises there where the base rivalry works. The
proportion of the nunber of the favourable distributions to
the nunber of all possible distributions is the appearance
probability of the elitist conponent at this place where the
base rivalry works during the DNA — replication

4.1. Enuneration of all possible distributions

The 4 bases A, C, G T are represented by the terns C, S X
Y. C is the concerned base, which in case of a nutation
process will be replaced with an irreparable nutation by the
substituting base S. X and Y are any bases which do not change
in the distribution change.

For the purpose of sinplification, we look at only one base
type e.g. the base type Sin fig. 4. In the case of fig. 4 the
copy — instruction requires that in the first nonotonous
sequence two identical bases S,S, in the second “nobnotonous”
sequence one base S, and in the third nobnotonous sequence
three identical bases S, S, S nust exist.

Oigin base sequence:

(XAIs[sfc X[y X[y Y [Cc[s|C|Y[C[X[X[S[S[S]Y[Y [X]

Split base sequence:

S |S S S|S|S

Y Y |Y Y Y |Y

Fi gure 4: base sequence split into sequences of equal bases

How | arge is the nunber of possibilities to distribute itself

as in fig 4 (agreeing with the copy - instruction)? Because
all S-bases belong to the same base type, each base of the one
nonot onous sequence can accidentally appear I n anot her

nonot onous sequence of the same base type. The enuneration of

10



all possible cases to distribute itself in the base type S as
infig. 4 results in
6!

=60
21113!

This is the sanme as in a classroomwi th 10 students, where by the teacher’s
direction the students distribute thensel ves on 2 benches containing four
students each and 1 bench containing only two students. How the students

o 10
arrange thenselves is irrelevant to the teacher. There are .2 z::3150

various outcones for the way the teacher has directed the distribution

In a group of 7 students which are to distribute to 1 bench with 4 students
and 1 bench with 3 students, there are 7!/4!/3! = 35 possibilities.

It is inportant to note that the replication is an
establ i shnment of an unchanged copy, only that the base
conponents of a |arge stock are distributed randomy, but
still according to the copy rule.

Desi gnating the total nunmber of the bases S as s, the total
nunber of the bases C as ¢, the total nunber of the bases X
and Y as x and y respectively, and further the nunber of bases
which are | ocated in the single nobnotonous sequences as

S115,,S3 55 C1,Cy y Cayeney Xy Xo y Xz yeeey Vi Yo s Yaseee
(infig. 4is s=2,5=15s,=3),

then the enuneration of all possible distributions agreeing to
the copy —instruction in fig. 4 results in

_ s! ' c! . X! ' y! (18)
s!s,!sl.. clolcl.. xIXIX!.. yly,ly.l..

and the nunber of all possible distributions in a sequence

that is different fromthe 1. sequence only in the fact that

in a box Cthe base nunber decreased by one, but in the box S

t he base nunber was increased by one, is

- s+  (c-yr  xt oy (19)

(s, +1)!s,!s,.. (¢, —1)c,tCl. XXX Y 1YL YL,
Wth both equations, the nunber of all accidental possible
di stributions which agree wth the copy — instruction is
witten down. Al these distributions can appear during
replication

N

4.2. Enuneration of all favourable distributions, and the
chance of occurrence of high base rivalry energy

Now we wi sh to know how often an elitist conponent appears in
all these r distributions within a certain nonotonous
sequence.

To make this clear we take once again the second exanpl e of
the students: W ask how often one of the 7 students (the
“elitist component”) in 35 distributions will sit in the bench

11



with four seats. This student nay have the nunber 1. There are
the follow ng versions:

N
INJFNIEN
o oo
~N~N o

1567

RPRRRRRRRRER
NNNNNNNNNN
CUTUTADDWWWW
N~No~Noo~NoO O A

PRRRPRBR
WwWwwwww
o h bbb
~N~No~Nou

The student with the nunber 1 (the elitist conponent) can sit
2 3

14>+ +Z4: =20
1 1 1

times within 35 accidental distributions on the four seat
bench, giving the probability 20/35 = 57% One can take any one
nunmber from1l to 7; the nunber 20 of all favourable
distributions remains the sane. W designate the nunber of al
favourabl e distributions (that is the nunber of all cases in
which the elitist accidentally appears within a nonotonous

sequence with the length s;) as os; and the nunber of cases in
which the elitist accidentally appears w thin a nonotonous

sequence with the length s;+1 as osi+1.

To determ nate the nunber of cases in which a certain base
conmponent (the elitist conponent) while distribution of all s-
conmponents accidentally appears within the six-digit

nonot onous sequence we use the step-by-step- program Sl GVAG,
to find in the web-side:

Then t he nonot onous sequence is | engthened for one position

t hrough the base rivalry so that the I ength of the nonotonous
sequence becones 7 nucleotides. To determ nate the nunber of
cases in which the elitist conponent accidentally is |ocated
wi thin the seven-digit nonotonous sequence we use the step-by-
step-program SIGVA7, to find in the sane web-side.

The probability that an elitist conponent appears in an S;-
di git nonot onous sequence during replication (of whole
residual fragnent) is

Wﬂ:# (20)

12
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d
:Q}%Lm
X
:xgxg".
__ Y
Y.y, ke.
are the nunbers of all possible c-, x-, y- distributions and

ry2 is the nunber of all possible distributions. This is
because that the convenient case (that nmeans, the elitist is
wWithin the s;-digit nonotonous sequence) also can appear in
each of the c-, x-, y-distributions. The statisti cal
propability that an elitist conponent appears in an (s;+1)-
di git nonot onous sequence during replication is

C

r

X

fy

o I -r,-r
Wshl — sl+1 (;.—l X 'y (21)
2
S (']
(e, -1,
et (22)
rc—l Cl

Wy, _Oan rea 'y

23
W, Oq Il (23)
Defining the fraction a4 o5

Oq

Wsl+1 —c rea-h (2 4)
Wsl P PY
Di viding equation (18) through equation (19) results in
n_ ¢ s+l ( 25)
r, s+l1 ¢

By inserting (22) and (25) into (24):

Wsl+l =0- Sl+1
W, s+1
s is the total nunber of the substituting base type S. s; is

t he base nunber in the nonotonous sequence which is | engthened

in case of nutation. o depends on the length of the DNA —
fragnent.

Now we have cal cul ated the probability for a distribution, in
which the elitist appears there where the base-rivalry energy
beconmes hi ghest (in the nonotonous sequence sss . . .). On
condition that at the end of this nonotonous sequence exists a
tautonmeric base pair then an irreparable nutation devel ops
Itself.

(26)

13



Here we will calculate the distribution-probability W for the
elitist’s appearance in different |engths of residual
fragnents:

Tabl e 1: Exanpl es of residual fragnments

(ol PSP VRN |

y
W, .
Resid.-
Fragm. W,
GGGGEGECEGATT 1.0
GGCGEEEGATTGG 0.78
GCGGEECGATTGEEG 0. 64
GGGGEGEGAACGTACA 0. 875
GGEGECEGATTTAACCCGET T 0.778
GGEGEGCEGATTCCCAATTGTAGECCC 0. 233
GGGGEEECEGACT TTAAAGCCCATTGCATTGGAACTTG 0. 003
GGGGEGEGEGACT TTAAAGGCCATTGCAT TGGAACT TGEGEGEGEEEGACT TTAAAGGCCATTGCATTGGAACT TG 1.4x10° 12

The substituting base is the base G

The concerned base is the base A

The X-base is the base C

The Y-base is the base T

The cal culation of distribution-lots follows by x!/(xy!xy! .),for exanple.
r, must be cal cul ated over all bases.

It is evident that the elitist-appearance-probability W is the
smal ler, the larger the residual fragnment.

5. The total probability of nutation which is caused by base
rivalry.

Now it seens to be interesting to conbi ne both tunnel
probability and elitist probability.

Two possi bl e processes can occur during replication of a

nonot onous sequence:

1. A tunnel process (probability P;) creates a tautoneric base
pair (A*-T*) at the end of the nonotonous sequence because of
hi gh base rivalry enerqgy.

2. The elitist comes (with the probability W;) into the

nonot onous sequence. Then, the elitist (G replaces the base
A*, and the binding - energy between the new conpl enentary
bases increases itself because of high energy of the elitist
and so causes an irreparable base nodification (s. fig. 2c).
So the total probability for an irreparable nutation (caused
by base rivalry) at the end of an s;-digit nonotonous sequence
I's the product of tunnel-probability and elitist-probability:

=P -Wy=PF, Wy, (27)

This means that nature works in the follow ng way: The |arger
the statistical probability at which the preconditions of
events occur accidentally, the smaller the physical

14



probability for triggering these events. W assune that the
total nutation probability @ is (statistical) the sanme in each
mut ati on process.

When, therefore, the probability to find the elitist conponent
i n the nonot onous sequence is |large then nature only needs a
smal |l tunnel — probability to trigger the nutation (as with a
dice game in which the desired conbination (W) often occurs,
the player needs fewer dice rolls (P), than in a dice gane in
whi ch the desired conbination rarely occurs).

Therefore, it is

B_Wy (28)
Pl Wsl+l
and fromeq.(16) and fromeq. (26) follows
1 AE, AE, t, —t P, 1 s+1
exp+—| K'(t,, —t 210 0 A |l=_2=". 29
p{—}_ kB |: ( . 02)+ t02 tOl tOZ S:|} I:)1 o Sl +1 ( )
|:AE2 —tOZ_tOl-AEl_As+kl(t01_t02)j|_k8|n|:£'i1:|=0 (30)
Lo to Loy o s+l

Equati on (30) describes the change of tenperature and energy
necessary to provoke the | engthening of a nonotonous sequence
for one position to s;+1.

The first nutation event which generates the length s; can be a hydrogen
bond with the characteristic tenperature to;, and the second nutation event
whi ch generates the length s;+1 can be a hydrogen bond with the
characteristic tenperature tg. However, in the |engthening of a nobnotonous
sequence the sanme base type is always attached to the end. Therefore, the
characteristic tenperature remains the same at each | engthening of one and
t he sanme nonot onous sequence.

Therefore it is easier to calculate only these types of
changes which always relate to the same nobnot onous sequences.

If so t,=t,=t,, therefore, when the consecutive tunnel

proceedi ngs take place either at a GC - or an AAT — hydrogen
bond t hen
1 s+1

AC—AS:kBIn{;-SlJrJ (31)
In the equation’s left side there is an entropy change

E, E
Ao =—2-—2 (14)

tO tO

which relates to the characteristic tenperature to, and an
entropy change

Ag=—2—2 (9)

15



E; and E; are the energies relating to the tenperatures in each
case provoking the tunnel process 1 or 2, respectively.

s1 is the previous | ength of the nonotonous sequence, which has
been | engt hened by one position. s is the total nunber of
substituting bases. Equation (31) can be witten as

[AS—AC]+kB|n[1- S+1=o} (32)

c s +1

If there are two tunnel proceedings, where E; = E; = E then

AS+kB|nF- S”}:o (32a)
o s+1

6. Interpretation of the equation (32)

Fromthe equation (32) one finds that the |eft bracket
represents the entropy change between two nutati ons whereas
the right bracket is a neasurenent of the DNA — distribution
order. The equation (32) shows that the smaller the new

envi ronnental tenperature t, in conparison with t;, the |arger
becones the distribution order (by enlarging of the nonotonous
sequence length s;). The influence of the energies E; and E; is
determ nate by the base rivalry.

If occurs a tenperature decrease fromt, to t,, then any tine
occurs an irreparable mutation of an s;-digit up to an (s;+1)-
di git nonot onous sequence. One nust take into account that
this can occur only in tunnel effects (caused by base-rivalry)
within | ong spaces of tinme or in a |arge nunber of DNA —
fragnents since the tunnel process is rare.

In section 5 we have stated a hypot hesis concerning the

rel ati on between the physical and the statistical probability
in case of base rivalry. Fromthis hypothesis the equation
(32) is derived.

It must be noted that the equation (32) has nothing to do with the
Bol t zmann equation of statistical thernodynam cs. The reason is that
the Boltzmann equation explains the entropy in a statistical view
whi ch expresses the coherence between entropy and probability. By
way of contrast, the equation (32) is the outcone of the

hypot heti cal equation (28).The equation (32) says that (in case of
base rivalry) tunnel probability and distribution probability are so
connected as expressed in this equation. Only for the phenonenona
“tunnel ling” and “base rivalry” the equation (32) was forned.

To prove the equation (32), we have to investigate therefore,
how t he base rivalry as well as the tunnel probability depend
on tenperature, and to what extent the DNA — distribution
order is relevant to the base rivalry energy. Let us | ook at
two succeedi ng nutation events which are provoked by base
rivalry [where the tunnel probability depends on tenperature
concerni ng equation (4)]:

At a nonotonous sequence replication, the energy needed for an
i rreparabl e hydrogen bond creation and the energy needed for a
tunnel process are only then reached if the nonotonous
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sequence is | ong enough to accel erate the conpeting base
conmponents to a high energy level. The necessary |ength of the
nonot onous sequence depends on the viscosity of the braking
nucl eopl asm The viscosity depends on the tenperature, which
Is small at high tenperatures; thereby, the conpeting base
conponents obtain high energy after only a few replication
steps. The viscosity becones |arger at |ow tenperatures;

t hereby the required nunber of replication steps needed to
provoke an irreparabl e | engthening of the nonotonous sequence
I ncreases.

Therefore, the original length s; where the nonotonous
sequence | engt heni ng begi ns, depends on tenperature. At higher
tenperatures, s; is snall; at |lower tenperatures, s; is |arge.
This corresponds with the equation (32): The |eft bracket
enlarges if t, becones snaller (tenperature decrease from
process 1 to process 2); so the right bracket nust becone
smaller, and this is only possible by the enlarging of the
nonot onous sequence length s;. A nunerical exanple for two
proceedi ngs shows that the equation (32) conmes true with the
supposed val ues of viscosity, fragnent |ength, origina
tenperature t;, and end — tenperature t,.

The object which is to be exam ned is a residual fragnent
(fig.5) which lived in a former period (surrounding

tenperature t;=313K, cytoplasmviscosity 7 =228510"Pa-s)

GGGCGEGAACGAATACA
- Replication direction
Fig.5: Oiginal residual fragnent

The | arge base rivalry energy (devel oped through replication
of the nonotonous sequence GGGGEG) is cal cul ated by the
equati on

2 2 2
T - [eo_eoj_z_ g & (1)

1

[1]. Wth k;=5 and 7, =2.285-10"°Pa-s(corresp.toz, = 6.9055-10 °cmg2s™) we
receive

Ts=14. 196 eV
This base rivalry energy works on the next position 6.
Consi dering the ground state energy -13.656 eV the donor of a
conpeti ng base conponent dGIP recei ves energy

Ec=- 13. 656+14. 196=0. 54 eV
and so reaching the tunnel energy area. Besides the donor of
t he conpeting base conponent receives energy above the quantum
nmechani cal energy |l evel n=2 (-3.414eV) so that the binding
energy of new hydrogen bond G C enl arges so nuch that the
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repair nechani smcannot work. So we have the irreparably
nmut at ed residual fragnent fig 6:

GGGEGGEGACGAATACA

> Replication direction
Fig.6: Miutated residual fragnent

We expect that this procedure really took place in the forner
peri od.
In a later period (surrounding tenperature t,=312. 5K,

n,=3.254-10°Pa-s a second irreparable nutation caused by base
rivalry takes place. The second base rivalry energy (devel oped
t hrough replication of the nonotonous sequence GEGEE0) i S
cal cul ated as

Te=14. 196 eV

with the sane fornmul a as above and k»,=6 and
1

17, =3.254.10°° Pa- s(corresp.toz, = 9.85-10 °cmg2s™)

This base rivalry energy works on the next position 7. So the
sane procedure is held not at position 5 but at position 6. W
expect that this procedure takes place and the donor of a
conpeti ng base conponent receives also here the energy

E;=-13. 656+14. 196=0. 54 eV
Not e t hat E;=Eg=E=0. 54 eV.

Finally, fromfig.5 and fromfig.6 we get (substituting base
G

1 s+1 5 6+1 57
o s+1 65+1 66
g 5
=5
—6
o, 6
oo

Inserting these parameters and t; = 313K and t, = 312.5K into
equation (32a):

054( 1 1) +0.863- 104|n(5 7} 5.19-10°~0
3125 313 6-6

shows a good agreenent. Consequently, assume that the equation
(32) is correct.
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7. Evolution physics

It seens to be justified, these calculations to transfer to
the theory of evolution. In the history of the earth are
happened nmany tenperature changes. Warm and col d peri ods
alternated. Especially the transition froma warmto a cold
period has created higher forns of species. Normally, we
explain this phenonenon with the help of theory of Darw nism

Wth the help of equation (32) we al so receive anot her

expl anation: Wien after a warmperiod follows a cold period
then (in a large DNA — lot) w il occur irreparable nutations
because of base rivalry. These nutations wll always lead to
an increase of the order of distribution of DNA. So it is
concei vable that in early warm periods only plain forns of DNA
have existed with very short (nonotonous) sequences (Wth a

| ength 3).These short (nonotonous) sequences nust have

| engt hened t hensel ves through tenperature decrease considering
of equation (32) because the cytoplasmviscosity has enl arged
itself. Thus, with change from warnmer down to al ways col der
peri ods (caused by slowy cooling of earth) the order of
distribution of DNAs has increased itself slowy, so that

al ways nore | onger nonotonous sequences have devel oped
thenselves. It is very remarkabl e that already smal
tenperature changes (within a |long period) are a cause of

I rreparabl e nutations, as one sees in the cal cul ated exanple
in section 6.

So we can realize that the order of DNA — distribution
increases itself in the long termby |ong persistent
tenperature decrease correspondingly to the equation (32) and
therefore, each period forns its own species independently of
evolution - stress, only by the equation (32).

8. Mutation physics

A simlar effect of the equation (32) is when viruses will be
brought in a large anount froma warmarea into a cold area
for a certain period. Look at an aninmal body in which each
cell is infected by the same virus. The virus replication
happens synchronously with the host replication. The residual
fragnent of the virus is a replication unit. W assune that
each 100'" residual fragnent of the virus is a sequence as
shown in fig.6.

|f the animal - body possesses 102 cells, then 10 virus —
residual fragnents are alike. These fragnents are replicated
in each 36000'" second. Considering eq. (27) we expect an
irreparable nutation of the second exanple in section 6 with
the total probability

o=P W,

in each of the 10 virus-residual fragments every 36000
seconds. Let be P = 36 x 10'2 Using the figure 6 (for
determ nation of paraneters of fornula 21)
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we get W = 0.857. Then will be expected
36 x 10°*? x 0.857

mutati ons in each of the 10'° virus-residual fragnents every
36000 seconds:

36-107?-0.857 857 irrep.vir.mut.
36000s 10*s

in each of the 10'° virus-residual fragnents. Therefore, in the
entire ani mal —body will occur

857-10" irrepvir.mut.  857-10irrepvir.mut _ lirr.vir.mut

10% s 10°.27777.8hours  32.4 hours

This neans that one irreparable virus nutation in the aninal
I s expected after every 32.4 hours.

Wth a view of the equation (32a) by using the same paraneters
as in section 6 one sees that the equation cones true if the
warm area has the tenperature t; =313K and the cold area t, =
312.5K. The equation (32) becones also true with t; =310K and
t, = 309. 5K

In a refrigerator or in a cold-storage house, gradua
reducti on of tenperature goes very nuch faster than in nornmal
surroundi ngs, and the production of antibodies is reduced. So
the irreparably nutated viruses will not be suppressed.

When so aninals which are infected by a virus in a warm area,
after that are exposed to very |l ow tenperatures then this can
be the cause for suddenly occurring dangerous virus mutations
in birds or in other animals, and where the transm ssion to
human bei ngs cannot be excluded. A | engt heni ng (caused by base
rivalry) of a nonotonous sequence can only happen, when the
viscosity of the nucleoplasmincreases itself. |ncreased

vi scosity causes a |onger path of the conpeting base
conponents until they have reached the necessary energy. A

| ar ger nucl eopl asm vi scosity is only possible in a |ong period
of tenperature decrease or by a cold influence on a | arge
virus fragnment nunber (as in the cal cul ated exanpl e: Viruses
of a host remain in a warmarea wthin a long period, and then
in a cold area within a | ong period).

In case of base rivalry, an increase of DNA-distribution order
I's only possible by tenperature decrease. The sane is
represented by the equation (32).

9. Summary

In snmall DNA-fragnents, in the case of nobnot onous sequence
replication there are two processes which can occur:

1. The change of thernodynam c entropy
2. The change of DNA-distribution

In this treatise, the attenpt was nmade to find a connection
bet ween both processes: At an irreparable nutation (caused by
base rivalry) there is a mathemati cal connecti on between the
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t enperature change and the change of the order of DNA
distribution: Wthin a long tine period or in a |arge nunber
of DNA-fragnents there exists the equation

1 s+1
A _A +k In_ =0 ]
N R e

where the left bracket is the change of thernodynam c entropy,
and the right bracket is a neasurenent of DNA-distribution
order (nonotonous sequence length s; enlarged up to s;+1).
Thi s equation could be useful for the theory of evolution and
besi des for clearing up of virus nutations.
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