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Atomic Hemoglobin Code

Lutvo Kuriél,Bosnia and Herzegovinaz,Novi Travnik3, Kalinska4

Abstract-This paper discusses cyberinformation studies of the
amino acid composition of Hemoglobin protein sequences
Q6WN27, in particular the identification of scientific
terminology that could describe this phenomenon, ie, the study
of genetic information, as well as the relationship between the
genetic language of hemoglobin and theoretical aspect of this
system and cybernetics. The result of this research show that
there is a matrix code for hemoglobin. It also shows that the
coding system within the amino acidic language gives detailed
information, not only on the amino acid ,,record®, but also on
its structure, configuration and its various shapes. The issue of
the existence of an hemoglobin code and coding of the
individual structural elements of this protein are discussed.
Answers to the following questions are sought. Does the matrix
mechanism for biosynthesis of this protein function within the
law of the general theory of information systems, and what is
the significance of this for understanding the genetic language
of hemoglobin? What is the essence of existence and
functioning of this language? Is the genetic information
characterized only by biochemical, or also by cyberinformation
principles? The potential effects of physical and chemical, as
well as cybernetic and information principles, on the
biochemical basis of hemoglobin are also investigated. This
paper discusses new methods for developing genetic
technologies, in particular more advanced digital technology
based on programming, cybernetics, and informational laws
and systems, and how this new technology could be useful in
medicine, bioinformatics, genetics, biochemistry, and other
natural sciences.

I. INTRODUCTION

he biologic role of any given protein in essential life

processes, eg, Hemoglobin protein  sequences
Q6WN27, depends on the positioning of its component
amino acids, and is understood by the ,,positioning of letters
forming words— Each of these words has its biochemical
base. If this base is expressed by corresponding discrete
numbers, it can be seen that any given base has its own
program, along with its own unique cybernetics and
information characteristics.
Indeed, the sequencing of the molecule is determined not
only by distin biochemical features, but also by cybernetic
and information principles. For this reason, research in this
field deals more with the quantitative rather than qualitative
characteristcs of genetic information and its biochemical
basis. For the purposes of this paper, specific physical and
chemical factors have been selected in order to express the
genetic information for Hemoglobin protein sequences
Q6WN27. Numerical values are them assigned to these
factors, enabling them to be measured.
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In this way it is possible to determine oif connection really
exists between the quantitative ratios in the process of trans-
fer of genetic information and the qualitative appearance of
the Hemoglobin protein sequences Q6WN27 molecule. To
select these factors, preference is given to classical physical
and chemical parameters, including the number of atoms in
the relevant amino acids, their analog values, the position in
these amino acids in the peptide chain, and their
frenquencies.There is a arge numbers of these parameters,
and each of their gives important genetic information.
Going through this process, it becomes clear that there is a
mathematical relationship between quantitative ratios and
the qualitative appearance of the biochemical ,,genetic
processes—and that there is a measurement method that can
be used to describe the biochemistry of Hemoglobin protein
sequences Q6WN27.

IIL. METHODS

Hemoglobin protein sequences Q6WN27 can be represented by
two different forms, ie, a discrete form and a sequential form. In
the discrete form, a molecule of Hemoglobin protein sequences
QB6WNZ27 is represented by a set of discrete codes or a multiple
dimension vector. In the sequential form, an Hemoglobin
protein sequences Q6WN27 molecule is represent by a series
of amino acids according to the order of their position in the
Hemoglobin protein sequences Q6WN27. Therefore, the se-
quential form can naturally reflect all the information about
the sequence order and lenght of an Hemoglobin protein
sequences Q6WN27 molecule. The key issue is whether we
can develop a different discrete method of representing an
Hemoglobin protein sequences Q6WN27 molecule that
will allow accomodation of partial, if not all sequence order
information? Because a protein sequence is usually repres-
ented by a series of amino acids should be assigned to these
codes in order to optimally convert the sequence order in-
formation into a series of numbers for the discrete form rep-
resentation?Expression of Hemoglobin protein sequences
Q6WN27 The matrix mechanism of Hemoglobin protein
sequences Q6WN27, the evolution of biomacromolecules
and, especially, the biochemical evolution of Hemoglobin
protein sequences Q6WN27 language, have been analyzed
by the application of cybernetic methods, information the-
ory and system theory, respectively. The primary structure
of a molecule of Hemoglobin protein sequences Q6WN27
is the exact specification of its atomic composition and the
chemical bonds connecting those atoms.
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Sequence:>Q6WN27 Hemoglobin
(Hemoglobin beta chain) (Beta-globin.
MVHLTGEEKAAVTALWGKVNVDEVGGEALGRLLV
VYPWTQRFFESFGDLSSPDAVMNNPKVKAHGKKVL

Fragment of segnence 147 AA;

subunit beta GAFSDGLAHLDNLKGTFAQLSELHCDKLHVDPENFR
LLGNVLVCVLAHHFGKEFTPQVQAAYQKVVAGVAN

ALAHKYH.

Humber of atoms

M V| H|L | T|G|E|E|K|A H K| Y H Sum

20 19 ( 20 | 22 17 10 19 19 | 24 13 20 24 24 20 2699
1 2 3 4 5 6 T 8 9 10 144 145 148 147 10878
Amino acid 1 (AC1) = 20 atoms; ACz2=19% atoms; AC3= 20 atoms, etc.

Figure 1. Group of amino acids from 1 to 147.
Notes: Aforementioned aminoacids are positioned from
number 1 to 147. Numbers 1, 2, 3, n... present the position
of a certain aminoacid. This positioning is of the key
importance for understanding of programmatic, cybernetic
and information principles in this protein. The scientific key
for interpretation of bio chemical processes is the same for
Hemoglobin protein sequences Q6WNZ27 and as well as for
the other proteins and other sequences in biochemistry.
The first aminoacid in this example has 20 atoms, the
second one 19, the third one 20, etc. They have exactly these
numbers of atoms because there are many codes in the
Hemoglobin protein sequences Q6WN27, analog codes,
and other voded features. In fact, there is a cybernetic

The first amino acid has its own biochemistry, as does the
second and the third, etc. The obvious conclusion is that
there is a concrete relationship between quantitative ratios in
the process of transfer of genetic information and qualitative
appearance, ie, the characteristcs of the organism.

I11. ALGORITHM

We shall now give some mathematical evidences that will
prove that in the biochemistry of insulin there really is
programmatic and cybernetic algorithm in which it is
,recorded—- in the language of mathematics, how the
molecule will be built and what will be the quantitative

algorithm which it is ,,recorded—that the firs amino acid has ~ characteristics of the given genetic information.

to have 20 atoms, the second one 19, the third one 20, etc.

Arithmetic progression
Step 1 (Amino acids from 1 to 147)
AC1 =20 atoms; AC2 =19 atoms: ACz =20 atoms;... AC147 = 20 atoms;
[AC: +{ACI+ AC2) + (AC1+ AC2+ AC3). ., + (AC1+ AC2+ AC:3 ___+ AC147)] = 81

AC1=APal = 20:;
(AC1+ AC2) = (20+19) = APa2

39:
(ACI+ AC2+ AC2) = (20+19420) = APa3 = 39;
(ACI+ACH AC:3 |+ AC147) = APal47 = 2699 atoms;
APa1 230 = Arithmetic progression of amino acids 1.2 3 n
[APai+APaz+APaz). .. + APa147)] = (20+39+539. . + 26993 = 199 076;
51 =199076;

Example :

Arithmetic progression 1 (APa)

M| V]|H|L|T|G|E]E ] | K | Y | H | Sum
20 19 20 22 17 10 19 19 24 24 20 2699
1 2 3 4 5 G T 8 145 146 147 10878
hd
M|V H|L|T|G|E]|E | | K | ¥ H | Sum
20| 39| 59 81| 98| 108 | 127 146 2631 | 2655 | 2679 | 199076
1 2 3 4 ] 6 7 B 145 146 147 10&TE

(0+20) = 20; (20+19)=39; (20+19+20) = 59; etc.
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Figure 1. Arithmetic progression 1 (APa) of amino acids from 1 to 147.

Notes: By using chemical-information procedures, we calculated the arithmetic progression for the information content of
aforementioned aminoacids.

Step 2 (Amino acids from 147 to 1)
AC147=20 atoms; AC146 = 24 atoms; AC145 =24 atoms;... AC1 =20 atoms;

[AC147+ (AC147+ AC146) + (AC147+ AC146+ ACus)..., + (AC147+ACHe+AC4s.. +ACT)] = S2;

AC147=APbig7=20;
(AC147+ AC146) = (20+24) = APbi4s = 44;
(AC147+ AC146+ AC143) = (20424+24) = APbuds = 68;
(AC147+ ACu46+ AC14s..., + AC1)= APb1 = 2699 atoms;
APb147,146,045, .1 = Anthmetic progression of amino acids 147,146,145,...1;
[APb147+APe146+APbI43)..., + APb1)] = (20+44+68 .., + 2699) =200 376;

$2.=200 376;

Example:

Arithmetic progression 2 (APh)

Sm | M|V |H|.| |[N|A|L|A|H|K|Y| H

2699 20 19 20 . . 17 1 13 ) 22 (13| 20 | 24 | 24 20

10878 1 2 3 . . 140 141 142 143 144 145 146 147
v

Sum M | G ‘ D ‘ . ‘ ‘ D|E|E|a|lc]|E]|G N

200376 | 2609 2679 2660 153 | 136 | 123 [ 101 88 | 68 | 44 | 20

10878 1 2 3 . . 140 141 142 143 144 145 146 147

(0420) = 20: (20+24)=44: (20+24+24)=68: etc.

Figure 2. Schematic representation of the arithmetic progression 2 from 147to 1.

Within the digital pictures in biochemistry, the physical
and chemical parameters are in a strict compliance with
programmatic, cybernetic and information principles. Each
bar in the protein chain attracts only the corresponding
aminoacid, and only the relevant aminoacid can be
positioned at certain place in the chain. Each peptide chain
can have the exact number of aminoacids necessary to meet

the strictly determined mathematical conditioning. It
can have as many atoms as necessary to meet the
mathematical balance of the biochemical phenomenon at
certain mathematical level, etc... the digital language of
biochemistry has a countless number of codes and analogue
codes, as well as other information content. These pictures
enable us to realize the very essence of functioning of
biochemical processes.There are some examples.
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Table 1.Bio intervals APa and APb (sequence from 1 to 147 AA)

Sequence
M|V [HJL[T[GJE[E[K[AJA[V][TJAJL[W][G[K ]|V [N]V
D|E|(VI|G|G|E[a|L |G [R|L|L[V|[V|[Y[P[W]|T|[Q]|R]F
FIE|S|[F|[G|[D|L[Ss[s [P [D][A|V|M|[N|[N]|P K|V ]|K]A
BHIEE|E|v|L|[cg|a|F|s|D|G|L|[A[H|L|D|N|L |E|E
T|(FlaJQL|s|E|JL|[H|C|D|[K|L[H|V]|[D]|P |E [N |F|R
LiL|e|[N|[v|L|v]c|Vv|L]A|HE|[H|F|G|[K|E|F|T|PF |Q
ViglaJa|y o JE[vV[Vv]a[c|[v]a|N]JA|JL |A[E[K[E|H
M D H G K L K (= P X H Som
20 16 0 10 4 22 4 10 17 4 20
1 22 64 65 66 82 83 a4 125 146 147
¥ ¥ ¥ L A 2 A K ¥ ¥
APa 1491 = 16194

-2679 | -2280 | -1126 | -31 | -307 0 | #307 | +341 | #1126 | +2280 | +2679

T

+ il il + + il 1' 1' + il + |
M v E [ K| K| K | © T [i] H | Smm

20 19 19 10 | 14 | 4 [ 14 10 17 20 20 -

1 2 23 B5 B8 67 83 84 85 126 147

(20-2699) = (-)2679: (399-2679) = ()2280: (1174-2300) = (-)1126: etc.
APal=20: APa22=399: APa64=1174: etc.
APb1=2609; APbI=D679.  APb23=2300: etc.
APal= APb147: APa22= APb126:
APa64= APb8S: APa65= APb34: APa66 = APbS3
APa82 = APb67: APa83 = APb66: APa84 = APb6S: APal25 = APh23:

etc.
Table 1. Schematic representation of the bio intervals APa and APb (sequence from 1 to 147 AA).

Notes: Namely, having mathematically analyzed the arrangement where each amino acid takes only one,
Bio intervals model of Hemoglobin protein sequences precisely determined position in the code), is quite manifest:
Q6WN27 (Table 1) we have found out that the protein code  Bio intervals model of Hemoglobin protein sequences
is based on a periodic law. This being the only to ,;ead—he = Q6WN27 should, in fact, be ,,remodelled—into a periodic
picture, the solution of the main problem (concering an system.
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Table 2. Bio intervals Apa and APb (sequence from 2 to 146 AA)

MM [HE[L [T |G |E JE [E|AJA [V [T AL [W][G |[KE][V [N [V
D [E [V |G |G |E |A|L |G |E |[L |L |V |W |¥ |[P |W|T|Q |E |F
F |[E [S |F |G |D |L [8 |8 |FP |[D |A |V |[M|N [N [P |K |V |K|A
H| G E|E |V |L|[Gg|a|F |s |D|Gg|[L [A[|H|L |[D[|[N|HE |[EKE|G
T|[Fla|e [T |s|[EJT[E|C|D|[E|L |H|[V]|D]|P |E |N[F | R
L |[L |6 |W |V |[L[v|[c|[v]|]L |[aAa|H|H|F |G |K|[E|[F |T|E |@
V| Q [A A |Y |Q |KE [V |V |A[G |V |A|N|A[L |A|HI[K |Y |H
D H G K L K G P Y Sum
16 20 10 24 22 24 10 17 24 167
22 64 65 ) 82 83 84 125 146
L L L L L L L L L
APa 1471 > 13295
& & & & & & & & &
-2280 -1126 -341 -307 0 =307 | =341 +1126 | +2280
+ + + + + + + + +
[ APD | 1471 1188 1164 1154 379 = > 13295
+ + + + + + + + +
W E G K K K G T Q Sum
19 19 10 24 24 24 10 17 20 167
2 23 65 66 67 83 84 85 126

Table 2. Schematic representation of the bio intervals APa and APb (sequence from 2 to

146 AA).

Table 3. Bio intervals Apa and APb (sequence from 3 to 145 AA)

Ea
I'-.-I'U.LTGEEKAA'UTAL‘WGK'UNV
DEYGGEALG.:]LVVYPWTQRF
FESFGDLSSPDA‘L]I}T}T.:]VKA
H G |E |K |V |L G A | F 5 D G | L A H L D N | L K |G
T F A Q ] E L H C D K |[L H [V D P E N | F R
LLGN'ULYCYL;‘Lr—.FGKEFTPQ
VIiolA | A|Y |Q K|V |V [|[A|[G|WV .-EN.-EL.-'LHKY.:

]
R P L H j i
. 17 22 20 4
34 59 B9 117 145
v | e | = v | e |
APa 508 1035 1581 2108 2616 = TBAB
+ + hd + +
-2108 1073 o + 1073 | +2108
L L b o L L
APb 2616 2108 1581 1035 508 > TBAB
+ + + + | + |
H L K 5 H
0 22 24 14 20
3 32 G0 80 118
Table 3. Schematic 1'|=p1'esen'l:|.'liun of the bio intervals APa and APb (scqucn:c from 3 ta 145
)

Table 4. Bio intervals Apa and APb (seguence from 4 to 144 AA)
Z\I\'III:TG.::.KAAVTALWGI{.VNV
] E W :. E M L G | B T T W W ¥ P W T o | E | F
F E ] F [=] ¥ L ] E P 5] A Ny i il il P F o o A
H [€] B [ ' i [€] .::. 5 5] [ L .::. i o ™ i 24 [=]
T F A =] L S E L H (= 5] o L H N 5] P E il F B
T T G | ™ O R [ O A | H [H [ F [ = .: T I3 (=]
'\'QAAYQK'V'&'AGK'A.::.L.-\:IKYH'
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TI'able 4. Schematic representation of the bio intervals APa and APh (sequence from 4 to 144
A Ay

Table 5. Bio intervals Apa and APb (sequence from 5 to 143 AA)
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Table 5. Schematic representation of the bio intervals APa and APb (sequence from 5 to 143
AA).

Table 6. Bio intervals Apa and APb (sequence from 6 to 142 AA)
LITTE@ K
E G
E F :[
G K N
1 A E
M :
Q A H

M|V | H

A

vo| vmi| | | o

D
F
H
T
L

G EEEE
| = | | | of =
w| o o of o w -
olz|o| o|o|| »
||| ofe|e| =
"rECEEE
e CEEE
| ] =] i 2] e
-Hurz-u|i
a-mwww-n
R
‘EEECEE

FECCECE

E
D
L
8
L
il

¥




Page |70 Vol.10 Issue2 (Ver 1.0), October 2010 Global Journal of Medical Research
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Table 6. Schematic representation of the bio intervals APa and APb (sequence from &6 to 142
AA)
Table 7. Bio intervals Apa and APb (sequence from 7 to 141 AA)
A | v H | L | T [ j E .::. A [V | T A L |[wW [ [ K | v .
Dl [ M|(c|c(|F [a ]t | [mr |t [T [V [V [|[¥[F [W[T | | II F
F E =) F =] D L ] E P =] A w M | ™ ™ P KE | v K | A
H |G K ! L o [ A 5 ] (5] L A H | L L K| G
T ¥ A !: B E T H [ 5] B L H 5T 5] F:! B F B
[=] ™ L' T ' [ L' T A H H F [=] B E P
I :E A A | Y [ | K | v | v A .::. A | ™ . T. A H.::! S 'I.'-I'.:

Takble 7.
A

L ] L ] L ] L o L o] L o L o] L o L ol L ] L ]
E A w w R v ~N L T v Ay
19 13 19 19 EL 19 L7 3] 17 19 19
7 40 24 24 41 68 81 107 124 127 138

Schemartic representation of the bio intervals APa and APh (sequence from 4 to 144
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Notes:Consequently, the periodic law allows for only

one form of the amino acid bio interval (Table 1,2,3,4,5,6
and 4) which can show both the relationships among the
amino acids, and their position in peptide chain. As we see,
protein code can be developed into the periodic system (and
the table), in which each of 20 natural amino acids has an
exactly established place.ctc.Biological particularity of
proteins depends on the order of amino acids in their
molecules. Change of that order will lead to the change of
their biological particularity. The base parameters that
determine the change of status of biosynthesis matrix of
macromolecules are the system entropy, volume of
information transferred and the level of probability that the
genetic information will be transferred as a whole.Each
peptide chain can have as many atoms as necessary to meet
the mathematical balance of the biochemical phenomenon at
certain mathematical level. By using the system and
information procedures and methods in studying
biochemistry, we can analyze the effects of the classical and
information parameters in the protein evolution process.
We would particularly like to stress here that the genetic, as
well as biochemical information in a broader sense of the
word, is determined and characterized by very complex
cybernetic and information principles. The constantans in
those principles are: the number of atoms and molecules,
atomic numbers, atomic weight, physical and chemical
parameters, even and odd values, codes and analogue codes,
standard deviations, frequencies, primary and secondary
values, and many other things.

IV. CONCLUSION

The results of our research show that the processes of
sequencing the molecules are conditioned and arranged not
only with chemical and biochemical lawfulness, but also
with program, cybernetic and informational lawfulness too.
At the first stage of our research we replaced nucleotides
from the Amino Acid Code Matrix with numbers of the
atoms in those nucleotides. Translation of the biochemical
language of these amino acids into a digital language may
be very useful for developing new methods of predicting
protein sub-cellular localization, membrane protein type,
protein structure secondary prediction or any other protein
attributes. Since the concept of Chou's pseudo amino acid
composition was proposed ', there have been many efforts
to try to use various digital numbers to represent the 20
native amino acids in order to better reflect the sequence-
order effects through the vehicle of pseudo amino acid
composition. Some investigators used complexity measure
factor °, some used the values derived from the cellular
automata *”’, some used hydrophobic and/or hydrophilic
values ¥1¢, some were through Fourier transform 1718 and
some used the physicochemical distance . It is going to be
possible to use a completely new strategy of research in
genetics in the future. However, close observation of all
these relationships, which are the outcomes of periodic laws
(more specifically the law of binary coding), stereo-
chemical and digital structure of proteins.
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