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Abstract

The properties of chains of biomolecules (amino acids, sugars, nucleic acids) are considered, geometrically investigating
their structure in a space of higher dimension. It is shown that their movements and form are subject only to the conditions
of their possible existence in given circumstances and are not subject to the imperatives set in advance from general consid-
erations ("chiral purity"”). We can say that the molecules of the chains of living matter prove by their existence the principle

of the phenomenon of life [1].
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Introduction

At the end of the 20th century, under the influence mainly of
the works of L. Pasteur, an idea was formed about the special
properties of living matter [2]. For example, in the work of N.F.
Reimers (1994) we read: "L. Pasteur's law of chiral purity: liv-
ing matter consists of chiral pure structures (chiral purity is the
presence of only objects that are incompatible with their mirror
image). Living proteins are built only from "left" amino acids
(polarizing light to the left), nucleic acids are composed exclu-
sively of "right" sugars, etc. Substances of non-biogenic origin
are chiral symmetrical - "left" and "right" molecules in them are
equal in number. Chiral purity determines the specificity of the
living, its irreducibility to the inanimate."

Similar views are repeated in the works of other authors [3].
These ideas are based on a deep (unconscious) belief that the
dimension of molecules cannot be more than three. However,
in numerous works of the author, it has recently been proven
that the dimension of biomolecules is more than three [4-8]. In
this regard, it is necessary to clarify what the phrase about the
polarization of light to the right or to the left means, and how
this is related to the structure of the corresponding molecules. To
do this, one should refer to the initial experiments of L. Pasteur,
considering the highest dimensionality of molecules. In addition,
since the movement along the chain of biomolecules is usually
accompanied by a rotation of the molecules at a certain angle,
the possibility of rotation of the molecules in these movements
should be considered, choosing to study the chain of amino acid
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molecules, the chain of sugar molecules and the chain of nucleic
acid molecules, taking with account they dimension. This study
is the subject of this work.

Spatial Images of the Molecules Wine Acid

The molecules of the wine acid are in two forms (L and D). Spa-
tial images of these forms are presented in Figure 1 and Figure
2 [5].

OH (-)

COOH

Figure 1: Spatial structure of the D — wine acid
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OH (-)

COME

Figure 2: Spatial structure of the L — wine acid

The solid black lines in these figures correspond to the valence
bonds in these molecules, the dotted lines correspond to the edg-
es of the polytope, outlining its shape. Figures 1 and 2 differ
from each other only by the opposite arrangement of ions H (+)
and OH (-) (as well as in the flat Fisher projections). Therefore,
they are incompatible with each other. The dimension of these
polytopes is 5 [5]. The images obtained make it possible to ex-
plain the main property of tartaric acid - rotation of the plane of
polarization of the incident light in different directions: in the
case of the D form to the right, in the case of the L form to the
left. It is a known device for rotating the plane of polarization
of light, having the appearance of two folded triangular prisms,
the boundary between which serves to reflect light [9]. Can
be said that the molecule of tartaric acid is a natural device for
rotating the plane of light polarization. Two carbon atoms into
structure molecules play the role of the reflecting partition in the
molecule. The rotation occurs in the forms D and L in different
directions because of the opposite arrangement of the charges of
the hydrogen ions H (+) and the hydroxyl group OH (-) in these
forms. Thus, the reason for the different rotation of the plane of
polarization of light lies not in the different forms of the crystals
of D - tartaric acid and L-tartaric acid, as Pasteur suggested, but
in different forms of molecules, clearly visible in the image in
the space 5D.

It should be noted that a characteristic feature of tartaric acid
molecules, which leads to rotation of the light polarization plane,
is characteristic of organic compounds. Of course, organic com-
pounds are present in living matter, but organic compounds
themselves are not living matter. Therefore, it is incorrect to say
that the rotation of the plane of polarization is an innate property
of living matter.

States of Amino Acid Molecules in Protein Structures

The simplest structure of a protein is a chain of amino acid mol-
ecules. Amino acid molecules exist in two enantiomorphic spe-
cies L and D (Figure 3 a, b).
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a) L — amino acid, b) D — amino acid

Figure 3: Spatial images of amino acids

The dimension of these forms is 4 [4]. The works of L. Pauling et
al. (Pouling, Corey, Branson, 1951; Pouling, Corey, 1950, 1953;
Corey, Pouling, 1953) were widely used to describe the chains of
amino acid molecules. However, these works do not consider the
higher dimension of amino acid molecules, which leads to con-
tradictions, and the methods developed in these works cannot be
considered [4, 7, 8, 10]. Then the polypeptide chain of two mol-
ecules of L - amino acids, considering the four - dimensionality
of amino acid molecules, has the form shown in Figure 4.

Figure 4: Linear polypeptide chain of L — molecules amino
acids

In the case of a D-amino acid, such a polypeptide chain is shown
in Figure 5.
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Figure 5: Linear polypeptide chain of D — molecules amino
acids

From Figure 4 and Figure 5 it can be seen that in order for the
corresponding vertices of tetrahedrons with the center (i.e., spe-
cific atoms or functional groups) could lie on a system of parallel
lines (i.e., form a linear polypeptide chain), it is necessary that
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the amino acid molecules in the chain alternate with their mirror
image relative to the edge in the tetrahedron connecting the bond
centers of the polypeptide chain (i.e., relative to the segment CO
— NH). The chains in Figure 4 and Figure 5 differ by the mirror
reflection of the molecules relative to the perpendicular to the
segment CO — NH (L - and D - molecules). In Figures 4 and 5,
you can see the translational symmetry of the circuits. Moreover,
the elementary translational element in this case is a group of
two linked amino acid molecules, one of which is a mirror image
of another amino acid molecule relative to the segment. From
these two linked amino acid molecules, you can create a con-
vex polytope by connecting the edges of each vertex of any of
the molecules with all other vertices in the group. This is how a
simplex polytope of dimension 9 is formed, since the dimension
of a simplex polytope is one less than the number of vertices in
a simplex, and the number of vertices in two tetrahedra with a
center is 10 [6]. Therefore, a polypeptide linear amino acid chain
has translation symmetry, in which an elementary translation el-
ement is a simplex polytope of dimension 9.

The polypeptide chain can change its direction [11]. This, in
particular, is required in the formation of globular proteins. In
this case, loops of the polypeptide chain are formed. Since the
polypeptide chain, as we have seen, is a chain of polytopes of
higher dimension, it is necessary to verify the possibility of such
turns in the chain of polytopes of higher dimension, which are a
chain of amino acid molecules. Figure 6 shows a possible imple-
mentation of such a rotation. It is interesting to note that when
the polypeptide chain is rotated, the enantiomorphic shape of the
amino acid molecules changes.

Figure 6: The turns of polypeptide chains

This follows from the geometric analysis of the rotation pre-
sented in Figure 6. If the upper part of the polypeptide chain
in Figure 6 is considered as the initial one, then it is a sequence
of D -molecules of the amino acid from left to right. When the
chain is rotated, a polypeptide chain is formed, going from right
to left (right turn), while the amino acid molecules look like L
-molecules. If the lower part of the polypeptide chain in Figure
6 is considered the initial one, then the chain is a sequence of
L - molecules going from left to right. When turning in this case
(left turn), the molecules take the form of D - molecules going
in sequence from right to left. The change in the shape of amino
acid molecules during the rotation of the polypeptide chain can
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be considered, in a sense, the justification for the existence of
enantiomorphic forms of amino acid molecules.

Changes in the enantiomorphic forms of amino acid molecules
during chain rotations have not previously been paid attention
to. Thus, statements about the chiral purity of proteins in living
organisms, which are characterized by the formation of globules
with a turn of amino acid chains by 180 degrees, are without
foundation.

States of the Saccharide Molecules in the Monosaccharide
Chains

As shown in the works all monosaccharides with a closed cycle
have the highest dimensions (monosaccharides furanoses have a
dimension of 12, monosaccharides pyranoses have a dimension
of 15) [6, 12-14]. For example, a molecule of o — D - glucose
monosaccharide has the form of a polytope in Figure 7.

Ce H:OH 0

H OH

Figure 7: Pyranose monosaccharide o — D — glucose

Based on this image, you can get a simplified three - dimensional
image, considering all the features of the image of dimension 15
[8]. So, two images of the a — D - glucose 3 - anomer and o -
anomer (Figure 8 and Figure 9) were obtained.

CH=OH

OH OH

(815! H

Figure 8: The spatial simplified image of the o — D — glucose
(B — anomer)
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CH:OH

OH

(111 H

Figure 9: The spatial simplified image of the a — D — glucose
(oo — anomer)

Monosaccharide molecules combine with each other thanks to
the combination of two hydroxyl groups with the release of a
water molecule. The remaining oxygen atom connects the re-
maining part of the monosaccharides. The most common chains
of a -D - glucose monosaccharide residues. Here, residual a -
D - glucose molecules can be joined through an oxygen atom,
connecting carbon atoms 1 - 1,1-4,4-4,4 - 1. In some cas-
es, the carbon atom C(2) in the cycle will be involved in the
compound. Branching chains of glucose molecules occurs at the
sixth carbon atom in the functional group CH2OH. Monosac-
charide chains have different forms depending on the type of
these molecules, i. e. depending on whether these molecules are
- anomers or a - anomers. Using the obtained simplified three -
dimensional models of a - D - glucose molecules, we consider
in more detail these compounds in a metric image, considering
the angles between the valence bonds. Let two - anomers of the
a - D - glucose molecule join together, linking the carbon atom
C(1) of the first a - D - molecule to the carbon atom C(4) of the
second a - D - molecule (lactose). Based on the geometric im-
age in Figure 10, you can imagine a top view of this connection
(Figure 10).

H OH H OH

a) /-\
Cin Cia

Figure 10: Projections of - anomer disaccharides
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It is easy to see that the same attachment of the third o - D - glu-
cose molecule leads to a linear arrangement of molecules when
viewed from above on this compound. Linearity will not change
with the following similar connections. However, given the
three - dimensionality of the image, you should look at this con-
nection from a different view. Figure 10 a) shows an image of
the junction of two a - D - glucose molecules when viewed from
the front. The black segments in Figure 10 a) are the traces of the
intersection of the upper bases of the prism with a plane passing
through the valence bonds of the oxygen atom and carbon at-
oms. According to the obtained solution, the angle between the
base of the prism and the valence bond is 36 degrees. both the
first a -D - glucose molecule and the second a -D - glucose mol-
ecule. The valence angle at the oxygen atom in compounds with
two carbon atoms in the chain of a -D - glucose molecules, as
you know, is slightly larger than the normal valence angle and is
about 112 degrees. Thus, the angle 102 in Figure 10 a) is 176 de-
grees. This means that the base of the second a -D - glucose mol-
ecule has a slope to the base of the first a - D - glucose molecule
other than zero. More precisely, this slope is 4 degrees, therefore
the second a - D - glucose molecule, when viewed in full view,
turns to the left relative to the first a - D - glucose molecule. It
is clear that such an addition of a third a - D - glucose molecule
will increase the angle of inclination of this molecule relative to
the first molecule. Thus, the statement about the linearity of the
chain of a - D - glucose molecules when connecting them in the
case of anomers is not entirely accurate. One can say that this
statement is somewhat one - sided.

Let two a - anomers of the a - D - glucose molecule join togeth-
er, linking the carbon atom C(1) of the first a -D - molecule to
the carbon atom C(4) of the second o - D - molecule (maltose).
Based on the geometric image in Figure 9, you can imagine a top
view of this connection (Figure 11).

CH=0H

CH2OH

ajl

Figure 11: Projections of a - anomer disaccharides

It is easy to see that the same attachment of the third o - D - glu-
cose molecule leads to a nonlinear arrangement of molecules
when viewed from above on this compound. Nonlinearity will
save with the following similar connections. Thus, the chain of
molecules turns to the right. However, given the three - dimen-
sionality of the image, you should look at this connection from
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a different view. Figure 11 a) shows an image of the junction of
two a - D - glucose molecules when viewed from the front. The
black segments in Figure 11 a) are the traces of the intersection
of the upper bases of the prism with a plane passing through the
valence bonds of the oxygen atom and carbon atoms. According
to the obtained solution, the angle between the base of the prism
and the valence bond is 36 degrees both the first o - D - glucose
molecule and the second a - D - glucose molecule. Thus, on the
Figure 11 a the angle 1H C(1) is 36 degrees and the angle C(1)
OC(4) is 112 degrees. Since the angle C(4)02 is 36 degrees too
so the angle between bases 1H and O2 is 14 degrees. This means
that the base of the second a - D - glucose molecule has a con-
sequent slope to the base of the first a - D - glucose molecule to
the left. It is clear that such an addition of a third a - D - glucose
molecule will increase the angle of inclination of this molecule
relative to the first molecule. In the chains of - anomers, one
of the projections is linearly transmitted along the chain, and
the projection perpendicular to it along the chain along a curved
line. In chains of a - anomers (spirals), it is observed that when
moving along a chain of projections in mutually perpendicular
planes, the pyranose molecules rotate in opposite directions
(Figure 12).

Figure 12: The chain of o - anomers (spirals)

Thus, chains of o - anomers of a - D - glucose molecules rotate
simultaneously in opposite directions in perpendicular planes.

Formation of "right" and "left" Nucleic Acids

Nucleic acid is a chain of D —ribose (a - D - ribose or 2 — deoxy
— D — ribose. Further analysis refers to the case o - D — ribose.
In the case 2 — deoxy — D — ribose of an analysis similar to, it is
given in [10] molecules between which are the phosphoric acid
residues that connect these molecules. Let us construct this cir-
cuit, considering the concept of repulsion of electron pairs [15].
According to this concept, tetrahedral coordination of atoms and
functional groups in these compounds is carried out around the
phosphorus atom in the phosphoric acid residue, and in the car-
bon atoms in the D - ribose molecule also. It is this concept that
leads to the higher dimensionality of the remainder of phosphor-
ic acid and the molecule of D - ribose. When a phosphoric acid
residue is added to the D - ribose molecule from the hydroxyl
group of the phosphoric acid residue and the hydroxyl group of
the D - ribose molecule, a water molecule that leaves the com-
pounds forms and an oxygen atom that binds the phosphoric acid
residue and the D - ribose molecule. The concept of repulsion
of electron pairs also operates here, according to which two va-
lence electrons of the oxygen atom maximally repel each other,
forming electron pairs with electrons of the phosphorus atom
and the carbon atom. Therefore, considering that tetrahedral co-
ordination is carried out around the atoms of phosphorus and
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carbon already, it can assume that the valence bonds of the ox-
ygen atom are located linearly with respect to the oxygen atom.
When the second D - ribose molecule is added to the phosphoric
acid residue, the second hydroxyl group of the phosphoric acid
residue with the compound CH2OH of this D - ribose molecule
also forms molecules of water that leaves the compound and an
oxygen atom connecting the phosphorus atom and the functional
group CH2 of the D - ribose molecule. By virtue of the concept
of repulsion of electron pairs, the linear arrangement of the va-
lence bonds of the oxygen atom can be considered here also. In
addition, as the first step within the framework of the notions of
the functional dimension of molecules, can shall assume the lin-
ear arrangement of the valence bonds also in the neighborhood
of the functional group CH2 of the D - ribose molecule [4]. One
will consider this when constructing a chain of D - ribose mol-
ecules and phosphoric acid residues. To construct the sequence
of D - ribose molecules and the phosphoric acid residue in the
chain can will use a simplified image of the D - ribose molecule
of dimension 12. Let us leave only the outer contour and valence
bonds necessary for interaction with the environment from the
D - ribose molecule. At the same time, one will not depict the
hydrogen atoms inside the contour of carbon atoms. We approx-
imately to consider that the lengths of chemical bonds carbon
- carbon, carbon - oxygen close to each other. The simplified
images of the D — ribose molecules of the enantiomer form A
and of the enantiomer form B under these conditions presented
in Figure 13 and Figure 14 [16].

8]
CH+OH OH
Cia

Cwm Cm

OH H

Figure 13: The simplified image of the enantiomer A of
D — ribose molecule in chain of DNA.

¥
(H CHAOH
L‘m L‘q.u

Cim Cy

H OH

Figure 14

Figure 14: The simplified image of the enantiomer B of
D - ribose molecule in chain of DNA.
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The absence of edges and atoms in Figures 14,15 does not mean
that they really are not. This is only the conventionality of the
image, the full image these molecules of dimension 12 are in
[16].

It should be noted that under the assumed projection conditions,
the D - ribose of molecules on a two - dimensional plane in which
a closed carbon ring is located has a number of properties that
are convenient for further constructions. The enclosed carbon
ring is a regular pentagon with an internal angle at the vertices

‘ﬂ—z—ﬂ:IOSO
5

The angles in the three trapezoids formed by the valence bonds
and the outer contour, because of the symmetry and parallelism
of the bases, are 54 degrees and 126 degrees. In two obtuse - an-
gled isosceles triangles formed by valence bonds and the outer
contour, the angles are 126 degrees and 27 degrees.

Now, in a projection onto a two - dimensional plane, one shall
depict a sequence of the simplified images of D - ribose mole-
cules and phosphoric acid residues, considering the separation of
water molecules at the junction of phosphoric acid residues and
D - ribose molecules and the linear arrangement of the valence
bonds in vicinity of these compounds. In Figure 15 is presented
the sequence for D — ribose molecules in form A.

) o\

y ! ) ."‘l
OH OH ot

Figure 15: Structure of the nucleic acid molecule with
D —ribose molecules in form A

In Figure 16 is presented the sequence structure of the nucleic
acid molecule with for D — ribose molecules in form B.

/r o / o
0 [y 0 i
1 = .'K\ AN
/ o e F~y o
! i ., of
0 P\ D o Ch o
) £ H— - S
™ o] CHy_ —\ SJH
I 4 T . f
P g HOO / 0% /’ ) H
o /x % /
0 L7 A T ] o= \/OH
oY HWo OH
j o
s
e —(
- ™,
0 OH

Figure 16: Structure of the nucleic acid molecule with
D —ribose molecules in form B
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It follows from Figures 16, Figure 15 that the D - ribose mole-
cules in both chains are not linearly distributed.

The projection of the nucleic acid molecules depicted in Figures
16 and 17 can be described mathematically. Let us turn to a de-
tailed picture of the connection of two D — ribose molecules of
the form B in Figure 16 (Figure 17).

Figure 17: Two D — ribose molecules of the form B in the
structure of the EB

The vertex b in this figure corresponds to the phosphorus atom,
and the two edges emanating from it correspond to the projec-
tions of two valence bonds of the atom phosphorus with two
oxygen atoms. They are at some angle y on the projection. This
angle characterizes the location of the residual phosphoric acid in
space with respect to the D - ribose molecule B at the site of their
connection (vertex k). It can be shown that the angle y is linearly
related to the angle Aa between two neighboring nuclei in the spi-
ral chain. Indeed, in Figure 17, the smallest distance between two
corresponding points of two neighboring D - ribose molecules B
in the chain corresponds to the segment OC. The smallest an-
gle Aa characterizing the helical surface corresponds to the angle
between the straight line that is the extension of the OC segment
and the next segment CC1 between two molecules of D - ribose,
originating from the vertex C. The angle Ag = zoch —ff,

where soch = £5,c@, f 1s the angle between segment OC

and edge OS in the initial molecule D — ribose. The same angle
is repeated in the next molecule of D - ribose. The angle

B =754° -5,
where 54° is the angle between edge OS and edge OK. The angle

sLobec = Lobk + vy,

but
Lobk =m — Lokb —, £okb = 126"

by construction, therefore

£obk = 54" — .
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On the other side it is

Loch =1 — £cob — Lobc = — (8§ + ) — Lobk —y =126° -6 —

Therefore

da=126"—6—y— (54" —§) == —y.

An amazing result was obtained: the rotation angle between two
molecules of a - D - ribose in the chain depends linearly only
on the angle between the projections of the valence bonds in
the phosphoric acid residue, that is, the orientation of the phos-
phoric acid residue in the space with respect to the a - D - ribose
molecule,

Aa==—v. (1)

5

Concordantly with model of Watson and Crick in period of nu-
clei chain included 10 nuclei [17, 18]. In this chain the angle
Ao=36°. Therefore in this case, according to (1), the angley is
also equal to 36 degrees. If in the period of nuclei chain include
12 nuclei, so Aa=30°, and y=42°. [19]

It is possible to calculate the minimum distance between the cor-
responding points of neighboring a - D - ribose molecules in the
nucleic chainAh . It follows from Figure 18 that

Al = Jvi + x2.

Values y ,x_are from the system,

m—Y . .
2 = (ye _}:'.:]z + (xe _xc)d’

4(d + a)* cos®

(d+a)* = (y, —3)" +(x, —x.)°, Q)

where

¥, =a(l+cos54”),y. = —asin54",x, =
a(l+2cos54”)+dsin3 6", v, =dcos 367,

The first equation of system (2) can obtain from the equality
of the square of the length of the segment ec to the sum of the
squares of the differences of the coordinates of its vertices, on
the one hand. On the other hand, the square of the length of the
segment ec is the square of the doubled product of the cosine of
the angle at the base of the isosceles triangle ecb by the length
of the force side. The second equation of system (2) is obtained
from the equality of the square of the side length cb to square of
the sum of the segments a and d, on the one hand, and to the sum
of the squares of the differences of the coordinates of its vertices,
on the other hand. Solving system (2) for given a, d, one can find
the value of Ah. To find the solution, the squares of the coordi-
nate differences in the right - hand sides of the equations of sys-
tem (2) are opened and the second equation is subtracted from
the first. The linear connection of the coordinates of the vertex
c is obtained. The equation of this connection is substituted into
the second equation of system (2) and a quadratic equation is
obtained for one of the coordinates of vertex c. From two roots
of the equation, the root corresponding to Figure 17 is chosen.
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Thus, for each value of the angle y for given the values of a, d are
the coordinates of the vertex c.

It is easy to verify that by mirroring the image on Figure 17 with
respect to the bisector b9 of the angle y passing through the ver-
tex b, one can obtain an image of two coupled nucleotides cor-
responding to another enantiomeric form of nucleic acid (Figure
15). In this way, the calculation of the parameters of the nucleic
acid structure according to the system (2) corresponds directly
to two enantiomeric forms of the nucleic acid structure. In the
beginning, in order to find out the properties of the solutions of
the system (2) corresponding to possible nucleic acid structures,
it can numerically study these solutions, arbitrarily varying the
value of the angle y, which is the defining parameter of this sys-
tem. Note that in this study it confines ourselves to analyzing
one chain of a nucleic acid molecule, although, as is known a
DNA molecule consists of two or three chains of the DNA mol-
ecules connected to each other by hydrogen bonds [20, 21, 17,
18]. Such a connection of chains can be carried out in the future,
relying on the obtained regularities of one chain.

Since, the lengths of chemical bonds between carbon - carbon
and carbon - oxygen are = 0.15 nm, can will adopt a=0.15nm.
The length of chemical bond phosphor — oxygen can adopt d =
0.18 nm. The results of calculating the characteristics of the nu-
cleic acid structure from the equations of system (2) are shown
in the graphs (Figure 18) and the numerical values of some pa-
rameters are given in Table 1.

“«  »
right spirals © lefi spirals
ronm | N
Ah, nm
480
0,75 I
Aw, degree 3 | 6l
0.5 |
40 2740
0.25 |
20 1 -ZU
|
50 75 100 vy, degree

Figure 18: Graphs of the change in the distance between nucle-

otides Ah, the angle of rotation between adjacent nucleotides Aa,

the number of nucleotides in the period N and the radius of the

spiral r= % depending on the angle y in the projection between
the valence bonds of the phosphorus atom.

As can be seen from Figure 18 and Table 1 extension of the angle
v between the projections of the valence bonds of the phospho-
rus atom in the phosphoric acid residue from the angle of 36
degree to the plane of the carbon ring of the D - ribose molecule
increases almost linearly the distance between the nucleotides in
the nucleic acid. In this case, the radius of the nucleic acid helix
increases nonlinearly asymptotically to infinity in the neighbor-
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hood of the value of the angle y = 72 degrees. At a value y of
72 degrees, the nucleic acid molecule is straightened out into a
straight line. With further increase in angle vy, the nucleic acid
helix begins to rotate to the left. In this range of values, increas-
ing the angle v also leads to an almost linear increase in the dis-

tance between nucleotides, but to a nonlinear decrease in the ra-
dius of the nucleic acid helix. This occurs up to an angle y =110
degrees, at which the spiral turns into a closed ring since there is
no rise of nucleotides with the help of phosphoric acid residues.
In cases where the angle is greater than 72 degrees Aa. =17 - 72.

Table 1: The characteristic dimensions of the right and left nucleic acid helices

I' degree Aa degree N Ah Nm R Nm
36 36 10 0,4677 0,7447
42 30 12 0,501 0,9575
64,5 7,5 48 0,607 4,6397
72 0 ) 0,6394 0
84 12 30 0,6815 3,2557
90 18 20 0,7 2
102 30 12 0,7337 1,4
108 36 10 0,7639 1,2163

In Figure 19, as an example, an image of two adjacent nucleo-
tides at 90 degrees is presented.

\;,‘
- —
%1\%\—54 JI-'J k-d
5

-
a

Figure 19: Two nuclei of the nucleic acid structure of the EB
for y = 90 degrees

It can be seen from this figure that when vy is greater than 72
degrees, the angle Ao between two adjacent segments is laid to
the left of the initial segment. This leads to the rotation of the
spiral to the left.

Then from Table 1 can see that for y = 36 degree the distance
between nucleotides in structure nucleic acid Az =0,4677 nm.
Where in the number of nucleotides in the period is 10 and the
radius of the spiral » = 0,7447 nm. To this value of the radius
should be added the size of the phosphoric acid residue, which
is along the length of the valence bond d and the angle between
the valence bonds of 110 degrees Ar=sin55° d2~0.29 nm. Then
the radius of the nucleic acid helix is r+Ar=/ nm. The same nu-
cleic acid radius was observed in experiments for 10 nucleotides
in the period [17, 18]. This form of nucleic acid structure was
designated B. From Table 1can see that for y = 42 degree the dis-
tance between nucleotides in structure nucleic acid Ah =0,5 nm.
Wherein the number of nucleotides in the period is 12 and the
radius of the spiral r = 0,957 nm. Then the radius of the nucleic
acid helix is r+Ar=1, 35 nm. These data roughly correspond to
the form of the nucleic acid structure, designated A. It is also
known from experiments the existence of a nucleic acid struc-
ture with 12 nucleotides in a period with left rotation [19]. This
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form of nucleic acid structure was designated Z. From Table 1 it
follows that the value of the angle y = 102 degrees corresponds
to this form. The existence of nucleic acid structures in the form
of a closed ring has also been experimentally confirmed [21].
This form of nucleic acid structure corresponds to the angle y =
110 degrees in Table 1.

Thus, from the variety of solutions of the system (2) correspond-
ing to the possible nucleic acid structures, four forms of the nu-
cleic acid structure were experimentally confirmed. This does
not mean that other forms of nucleic acid structure that corre-
spond to other solutions of system (2) do not exist. It should
be assumed that these solutions have not yet been found in ex-
periments, and in the future, when creating the appropriate con-
ditions, they will be found. The received decisions should be
considered also at consideration of forms of structures of nucleic
acid consisting of three connected spirals (form H) [20]. In addi-
tion, must not forget that each solution of the system (2) corre-
sponds simultaneously to two enantiomeric forms of the nucleic
acid structure [22-26].

Conclusion

A geometric analysis of the behavior of molecules of living mat-
ter (amino acids, sugars, nucleic acids) in a higher-dimensional
space has shown that their movements and shapes of molecules
obey only the conditions of their possible existence, and do not
obey the imperatives set in advance by someone. Thus, amino
acids, contrary to the principles of chiral purity, can simulta-
neously coexist with both dextrorotatory (polarized light) and
levorotatory molecules, forming, for example, the most import-
ant globular proteins for life. Sugar molecules can form spirals
simultaneously rotating both to the right and to the left in differ-
ent planes of multidimensional space. Nucleic acids form spirals
rotating both to the right and to the left. The statements of some
authors about the existence of only one of the types of biomol-
ecules are erroneous, based on the observed property of tartaric
acid to rotate polarized light in one direction. This property is
associated not with some obscure ideas about living things, but
with the geometric characteristics of the tartaric acid molecule.
All properties of the molecules of living matter obey only the pre-
viously defined general principle of the phenomenon of life [1].
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