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ABSTRACT

The study of amino acids was one of the important issues in
bioinformatics, and the prediction of the secondary structure
of proteins was one of the important steps in the knowledge of
the structure and function of the protein. In this research, an
algorithm to generate amino acids is suggested using
simulation. A software program is build using MATLAB
according to the proposed algorithm for the purpose of
conducting simulation experiments. Fourteen simulation
experiments were performed to generate sequences of
different sizes of amino acids of fourteen protein, some of
them is private of mitochondria diseases and some other were
taken from other types of proteins. Comparisons are
performed between the data generated by the proposed
algorithm with real data available in international global
centers in genetic engineering databases. Percentages of
successfulness of similarities and identity between successive
cases with those generated by the simulation program were
calculated. The practical application of the proposed
algorithm indicated that this algorithm gives encouraging
results than the similarities proportion between generated data
with real data are sometimes exceeds 90%.

Keywords
modeling,simulation, bioinformatics, amino acids, prediction,
secondary structure of proteins.

1. INTRODUCTION
The process of identification of the amino acids and genes
analysis considered a modernness important concept«and finds
a great interest by the searchers .

The huge development in the bimolecular and biochemical
science and analysis and study of the anatomical map which
illustrates the genes or the hereditary formants carry in
human inside the human cells .

In addition to the use of the nuclear acid DNA in achieving
trust of people because it is the most important biological
formant and the most accurate one< made the need so
important to read the chain of the nuclear acid DNA and
identify it .

The proteins perform a lot of different functions and
in general it consists of 20 different amino acids combined
together by peptide bond to determine the proteins by linear
sequence from these amino acids ,and this sequence of
amino acid determine the final corps and function of the
protein .

In general the protein molecules have different levels of
composition contains the initial composition level and the
secondary composition level and the tertiary .[2]composition
level and sometimes the 4th level in some proteins

The reading of the amino acids sequence considered as the
most important concept of biological statistics because the
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most diseases in human should investigated

for their hereditary bases and causes to make it easy for the
doctors to treat them , that’s why it becomes so important to
determine the basic proteins composition ,and also the
determination of the first step to build the knowledge and
opens the door to design treatments that suits the humans
hereditary specs and to understand the elderly health
problems . Not all the amino acids leans to get in or
involve in the secondary composition and this is because
some amino acids are more leaning to get in Alpha
_helices composition , in other side some amino acids leans
to become Beta — strand and some leans to weakens or
destroy the helixes because of the clash of the side chains
and in other side some of the amino acids are almost
suitable to all the composition Table( 1 ) declines the
leaning of the amino acid to get in secondary composition
and it is noticed that the favoring of amino acids to get in
one of the compositions is not complete [5], [6]

Table (1):Inclination amino acid to enter in to secondary

structures.
amino acid o- helixes B-
5| 4

Turn
Alanine 1.29 0.90 0.78
Cysteine 1.11 0.74 0.80
Leucine 1.30 1.02 0.59
Methionine 1.47 0.97 0.39
Glutamic Acid 1.44 0.75 1.00
Glutamine 1.27 0.80 0.97
Histidine 1.22 1.08 1.69
Lysine 1.23 0.77 0.96
Valine 0.91 1.49 0.47
Isoleucine 0.97 1.45 0.51
Phenylalanine 1.07 1.32 0.58
Tyrosine 0.72 1.25 1.05
Tryptophan 0.99 1.14 0.75
Threonine 0.82 1.21 1.03
Glycine 0.56 0.92 1.64
Serine 0.82 0.95 1.33
Aspartic Acid 1.04 0.72 1.41
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Asparagine 0.90 0.76 1.28
Proline 0.52 0.64 191
Arginine 0.96 0.99 0.88

2. PREDICTION OF THE SECONDARY
PROTEIN COMPOSITION

The process of prediction of secondary structure of a protein
composition from its primary sequence one consideredas  a
special importance in biochemistry . and the prediction of
the protein corps according to the sequence of the amino
acids is considered as one of the main unsolved problems
in bimolecular science . in addition to that the detection of
the proteins composition is so important to understand the
keys of different functions of these proteins. [11]

The detection of the main (basic ) functions of the proteins
and their structural composition became one of the great
challenges in drug designing field

And with the increase of differences between the amount
of knowledge that published by the genome projects and
the number of discovered proteins with the function and
compositions makes the dependence on computerized
informational tools inevitable . The process of creating
proteins takes place first by the use of the DNA
hereditary material composing genes from the cells as a
map for its building , then the second stage of preparing
protein will take place in the cell during the protein
molecules to certain composition to do the function which
is responsible for in the cell , And the type of the taken
secondary composition by the protein molecule considered
as a key to this preparing process which done through
molecular folding by away that determined by its first
composition till the final normal composition which will
do its function [2]. There are a lot of method s for detection
of proteins secondary composition and these methods
differ from each other by their accurate intuition to the
2ndory composition and also they differ from generation
to generation The enhancements were taken upon the old
methods were basically depend on considering the special
relationship with protein rolling theory and the inter ship
that occurs between the proteins and by these enhancements
the special statistics of each residue has returned depending a
large number of compositionally detected proteins .

In addition to input of a lot of possible residues inter ship
and the most famous method that used in detecting the
secondary protein composition which has been suggested
by the two researchers Chou and Fasman in the seventies

The chou and fasman methods determine the possibility of
Alpha- helices composition and Beta- strands taken by the
amino acids depending on the x-ray analysis results of a lot
of well-known second compositioning proteins .

The possibility of taking Alpha- helices composition by a
residue depends on the possibility of existence of this
residue within the Alph- helices composition regions that
could be calculated by this equation [5]:

_ No. of x residue in a regions
“ Total No. of x residues

()

And this gives an example of different residues that exist in
Alpha — helices region and usually composition parameter
calculated by this equation [6]:
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As f_ the probability represent different residues that fall
within the snail body area-Alpha,And is usually calculated
body spiral parameter of the formula [10]:

2

The < f, > represents the average of the possibility

of the residues that exists in the Alpha- helices region and in
same way the possibility of existence of this residue in Beta
—strands composition can be calculated by this equation [5].

_ No.of x residue in Bregions
’ Total No.of x residues

©)

The parameter of Beta—strand composition can be calculated
by this equation [5]

P~ ()

<fy>

3. SIMULATION AMINO ACIDS

The process of secondary protein composition detection
depends basically on the knowledge of the initial protein
composition which consist of 20 amino acid, and there are a
lot of bases that available in the internet contains proteins and
secondary compositions of these proteins and these proteins
that exist in these data bases depends on the usage of x-ray
and an expensive magnetic resonance imaging

That’s why an simulation method has been created to initial
the reality and generate an amino acid sequence which
represent the initial protein composition and in different
sizes and by usage of table (1) which represent the lean of
the amino acids to be involved in the secondary protein
composition

In this research there is an algorithm suggested to generate a
sequence on the available in formation in the previous
schedules .For generation of a sequence of amino acids of
certain size N we suggest this algorithm :

The algorithm(1): generation of a sequence of amino acids by
using simulation.

“Step(1): Entrance of the wanted sequence size in the
simulation program N
Step(2): Entrance of table data that represent the lean of the
amino acid to be involved in the secondary composition
Table (1).
Step(3): formation of amino acid probability matrix P, and
the probability law of total has been used for this purpose(*),
see[4]:
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P(Ala)=P(Ala/Alfa)P(Alfa)+ P(Ala/Beta)P(Beta)*P(Ala/Rot)P(Rot)
P(Cys)=P(Cys/Alfa)P(Alfa)+ P(Cys/Beta)P(Beta)+P(Cys/Rot)P(Rot)
P(Leu)=P(Lew/Alfa)P(Alfa)+ P(Leu/Beta)P(Beta)+P(Len/Rot)P(Rot)
P(Met)=P(Met/Alfa)P(Alfa)+ P(Met/Beta)P(Beta)+P(Met/Rot)P(Rot)
P(Glu)=P(Glu/Alfa)P(Alfa)+ P(Glu/Beta)P(Beta)+P(Glu/Rot)P(Rot)
P(Gln)=P(Gln/Alfa)P(Alfa)+ P(Gln/Beta)P(Beta)+P(Gln/Rot)P(Rot)
P(His)=P(His/Alfa)P(Alfa)+ P(His/Beta)P(Beta)+P(His/Rot)P(Rot)
P(lys)=P(Iys/Alfa)P(Alfa)+ P(Iys/Beta)P(Beta)+P(Iys/Rot)P(Rot)
P(Val)=P(Val/Alfa)P(Alfa)+ P(Val/Beta)P(Beta)+P(Val/Rot)P(Rot)
P(1le)=P(Ile/Alfa)P(Alfa)+ P(Ile/Beta)P(Beta)+P(Ile/Rot)P(Rot)
P(Tyr)=P(Tyr/Alfa)P(Alfa)+ P(Tyr/Beta)P(Beta)+P(Tyr/Rot)P(Rot)
P(Tp)=P(Trp/Alfa)P(Alfa)+ P(Trp/Beta)P(Beta)+P(Tp/Rot)P(Rot)
P(Thr)=P(Thr/Alfa)P(Alfa)+ P(Thy/Beta)P(Beta)*P(Thr/Rot)P(Rot)
P(Gly)=P(Gly/Alfa)P(Alfa)+ P(Gly/Beta)P(Beta)+P(Gly/Rot)P(Rot)
P(Ser)=P(Ser/Alfa)P(Alfa)+ P(Ser/Beta)P(Beta)+P(Ser/Rot)P(Rot)
P(Asp)=P(Asp/Alfa)P(Alfa)+ P(Asp/Beta)P(Beta)+P(Asp/Rot)P(Rot)
P(Asn)=P(Asn/Alfa)P(Alfa)+ P(Asn/Beta)P(Beta)*P(Asn/Rot)P(Rot)
P(Pro)=P(Pro/Alfa)P(Alfa)+ P(Pro/Beta)P(Beta)+P(Pro/Rot)P(Rot)
P(Aro)=P(Arg/Alfa)P(Alfa)+ P(Arg/Beta)P(Beta)+P(Arg/Rot)P(Rot)

(*) the Probability: Law of Total If, A1, A2, ... Ak are dual
negative events and general in sample space S, so for any
other event B in S so:

P(B)=P(B|A1)P(A1)+P(B|A2)P(A2)+...+P(B|AK)P(Ak)

Step 4: generation of random number that follow uniform
distribution in the interval [min, max] which is U
[min, max] that (min) represents the least value of the sum
of each line of the matrix P, which represent the lean of the
amino acid to be involved in the secondary composition and
(max) represent the largest value of the sum of each line of
the matrix p which represent the lean of amino acid to
be involved in the secondary composition.

Step5: Calculate the Euclidean distance between the generated
number and the sum of each line of the matrix that’s
obvious in step(2).

Step6:generation of amino acid: the amino acid that has the
less Euclidean distance between the sum of each line of the
matrix P and the random number that generated will be
chosed . the next form clears the stream line chart of
algorithm (1)

The following figure shows the flow chart of the algorithm(1)
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\Stirt/

Input of the sequence size that to be generated by
simulation program N required supply simulation
program(N)

¥

Input of matrix that cleared in table (1) which
represent the lean of the amino acid to be involved

in the secondary composition by fasman -chuo

'

Formation of probability matrix P generation of
random number that distributed U [min, max]

v

Calculation of the Euclidian distance between the
generating number and the sum of each line

v

generation of amino acid: the less Euclidean
distance amino acid has been chosen

End

The Figure 1:the suggested algorithm streamline to
generate a sequence of amino acid by using simulation

There is a computer program which has been built by using
MATLAB language according to the previous algorithm to
do an experiments for simulation .look at the un published
ph .Dthesis of the other researcher [3].

4. ALIGNMENT

The pair wise sequence alignment represent its most easiest
form that the main target from aligning a pair of sequence
is to find the best pair of sequence which has the most number
of similar amino acid and one sequence represents the
querying sequence that want to search for sequence similar
in its database and of known composition and function ,and
the process of composition of sequence considered as one of
the most important analysis method in biological
information, and it is the 1st step in the path of analysis of
new sequence structure and function and in which the search
for the matched amino acid residue symbol in the related
sequence or DNA bases symbol take place.

The pair wise sequence alignment process considered as
a main base in the searching in databases for the multiple
sequence alignment and this alignment process gives the
dual sequence under standing relationship  detection
possibility  that if the two sequences are shared in
incorporeal degree of similarity or identify that its so far to
this identity to be random and this mean that these two
sequences could be descended from combined
developmental sources (root or radically matching )

Homologous [10] but also there is a possibility of
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mismatching in some regions resulting from amino acids
changing processes ( in protein form situation )and here the
weighting of the possibility of descending of the two
sequences from one source (origin) is possible . but they
became so far that the radical relation which are not capable
to be characterized on the relay level and this appears
obviously clear in the fact that the nucleotide in DNA be in
two situation either similar or different  in comparison with
three situation that happens in the amino acids they are either
different or similar or different but not matching that’s
mean that some amino acids are similar in chemical
composition like serine and thereonin that each one contain
groups of hydroxyl (-OH) and also Lucien and isolucien
have similar chemical characters and glutamic and aspartic
both are of acidic interaction

The programs outputs differs in the multiply alignment
sequences show and most of them depends on colures
(in protein form situation )that the colur became specs for
each group of amino acids depending on the physiochemical
characters but the nitrogen bases have fixed color in most
programs of according to the space of the amino acids that
have been divided in to many groups which are look also at
the next shape [7]:

1.polar amino acids that with green colures are N, Q,
C,Y,T,S,G.

2.basic amino acids that with blue colure H, R, K.
3.acidic amino acids that with red colure are E, D.
4., water reluctant amino acid that with black colure are of
large number W, P, I, L, V,A, M, F.

Figure 2: amino acid groups.

It is Also possible to consider the amino acid H as a polar
amino acid and according to amino acid characters which b
divided in to groups that are similar to the previous groups
(Homology)

5. RADICAL MATCHING AND
SIMILARITY AND MATCHING OF
SEQUENCES

The sequence homology considered a one of the most
important bases in sequences analysis when two sequences
descended from one origin so it is possible to say that they
have sequences homology or they have shared grandfather in
versus the sequence similarity represents the alignment ratio
and the amino acids residue matching which are similar in
their physiochemical characters like size charge and water
reluctance there for it was important to distinguish between
the term radical matching (homology) and the other related
terms like sequence similarity and also sequence identity[9].

That means that the residues are themselves in the two
sequences and not from the group and the fact there is a
confusion in using of these terms for example : the radical
matching clears the relationship of the shared granddads that
taken from the sequences comparison that are highly degree
similar . but the term similar is a direct result from the
observations resulted from sequences alignment and it is
possible to determine the quantity of sequences similarity
by using percentage .
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But the sequences radical matching is a qualitative state
(case): for example it is possible to say that the two
sequences shared by 40% of similarity and its wrong to say
that the two sequences shared by a 40% of radical matching :
because there is either a radical matching between them or
there is not .

In general if the sequence similarity level is too high so it is
possible to conclude that there is a shared developmental
relationship .in spite of that sometimes this relationship is
not always clear and the answer depends on the type of the
below studying and on the length of the sequences .

It is obvious from all what mentioned above that the
nucleotide sequences consist of 4 letters which are the
number of nitrogenous bases and then the sequences that
have no connection between them have the possibility of
matching % = 0.25 = 25%, at least as a result of random
matching, on the other side the protein sequence have 25%
that consist of 20 amino acids which have no matching
possibility relationship reach to 1/20= 0.05=5% of matching
as a result of random coincidence and in case of gaps usage
the percentage increased to reachupto  10-20%

The sequence length considered as an important factor : so
the short sequences have a larger chance of matching that
caused by random coincidence and that’s why it was
necessary to put a cut off to the short sequences during
identification matching relationships in comparison with
long sequences .

For example if a 100 amino acid length sequences aligned so
the similarity of 30% or more denotes that the two sequences
have convergent similarity and the next shape clears the
statistic symbolizing of similar degrees :

100
> -
< 80 =
E =
£ g0}
N
8
% [~ Zone
g 20
-3 - unacceptabble Zone

1
50 100 150 200 250

Figure 3: similarity degrees statistic representation.

The matching level of 20-30% indicates that the similarity
relationship situated within uncertain region which is called
(twilight zone) in which the little similarity intersects with
sequences intersections as a result of random relationships but
when the similarity percentage is less than 20% so a high
percent of sequences appear to be not related sequences and
appear symbolized in the shape as called (midnight
zone)which are undependable results .

This symbolization couldn’t be considered as an accurate
measurement to determine the relationship between the
sequences especially in the relationship between the
sequences especially in the twilight zone and that’s why it
needs more strong statistic methods to determine the
similarity relationship to determine the statistic in corporeal
which will be explaining later .

The matching and similarity are used synonymously in the
nucleotide sequences and the matching of two sequences
refers to the percentage of the same amino acids presences
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in the two sequences .but the similarity refers to the
percentage of amino acids alignment in the same group .
which has similar physiochemical characters which are more
liable to be replaced by each other without a big

Influence. there are two methods to calculate the sequences
matching and similarity [1]

The first method :This method include the use of the longest
sequence so if a and b are sequences and the length of each
one is La and Lb, respectively and Ls represents the number
of the character similar aligned amino acids in the two
sequence so the sequences a ,b similarity percentage
calculated by this equation:

S=[(Ls x 2) / (La + Lb)] x 100%. (5)

And also could be calculated according to this standard
equation :

S =(Ls/La)x 100. (6)

But the sequencing similarity calculated in similar method as
below:

I = [(Lix 2) / (La + Lb)] x 100%. ........... 7

Li considered as number of the matched amino acids. It also
can be calculated according to this standard equation:

I'=(Li/La)x 100. )

The second method: This method calculation depends on the
percentage of each matching and similarity of the amino acid
numbers by using this form

S=[(Lsx2)/(La+Lb)]x 100%  (9)
I(S)=Li(S)/La%  (10)

That La represents the shorter sequence from the two
sequences number study .

6. DATA AND DATA SIMULATION

6.1 Data Description

The data that are used this research are 14 proteins . some of
them are special for mitochondrial diseases and especially
patients of gram ping chromosome to the rotina sudden
spasmodic epilepsy, and the other has been taken from
another types of proteins of different sizes of prion . look at
the unpublished thesis of 2nd searcher and these
information are available in data bases in international
centers specialized in genetic engineering and gene function
study like NCBI ,Gen Bank ,MBL

6.2 Amino Acids Simulation Experiments

A new program has been built according to suggested
algorithm generates an amino acids sequences  which
represents the initial composition of any protein to be
generated .look at the unpublished thesis of the 2nd searcher
for details .and in this program the dependence on the
available information in the previous table (1) has been done
which are a scientific experiments depend on x-ray of
proteins group of gaining the lean of the amino acids to be
involved in the 2ndory composition a different sized
sequences have been generated which are equals to a certain
disease specialized proteins size exists in international data
bases. and a data similarity of matching percentage has been
found which are generated from the simulation program and
the factious existent sequence in these data bases . as
mentioned below a summary of 14 simulation experiment
that carried on 14 international known
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First experiment : when choosing a sequence size of N=1075
for mitochondrial brain disuse disease protein simulation
which consist of 1075 amino acids the program gives this
sequence.

GAGNGRMASDLSRAGPVERDIEQAIIALKKGAYLLKYRLSND
ETVLIWFSSNDETVLIWFSGNEEISGQRTPIFQRYSGQRTPIYPR
PEKEYQSFSLIYSERSLRSLDVICKDKDEAEVWFTGLKALISHC
HQRNRRTESRSDGTPSEANSPRTYTRRSSPLHSPFSSNDSLQKD
GSNHLRIHSPFESPPKNGLDKAFSDMALYAVPPKGFYPSDSATI
SVHSGGSDSMHGHMRGMGMDAFRVSMSSAVSSSSHGSGHDD
GDALGDVFIWGEGIGEGVLGGGNRRVGSSFDIKMDSLLPKAL
ESTIVLDVONIACGGQHAVLVTKQGESFSWGEESEGRLGHGV
DSNIQQPKLIDALNTTNIELVACGEFHSCAVTLSGDLYTWGKG
DFGVLGHGNEVSHWVPKRVNFLLEGIHVSSIACGPYHTAVVT
SAGQLFTFGDGTFGVLGHGDKKSVFIPREVDSLKGLRTVRAA
CGVWHTAAVVEVMVGSSSSSNCSSGKLFTWGDGDKGRLGHG
NKEPKLVPTCVAALVEPNFCQVACGHSLTVALTTSGHVYTMG
SPVYGQLGNSHADGKTPNRVEGKLHKSFVEEIACGAYHVAVL
TSRTEVYTWGKGSNGRLGHGDVDDRNSPTLVESLKDKQVKSI
ACGTNFTAAVCIHRWASGMDQSMCSGCRQPFSFKRKRHNCY
NCGLVFCHSCTSKKSLKACMAPNPNKPYRVCDKCFNKLKKTE
EKHLKLSHVSSRRGSINTPIFQRYPRPEKEYQSFSLIYSESLMES
MRQVDSRHKKNKKY GGIGHCLSPIPSGSSQGMALNIAKSFNPV
FGNTPGLYGTHMNGGMPTLFFTHPNATMYFVANPTQMPGGN
SASLAGTVGFNFFPGGFLNQFDTMGDSVKLRSQVTRKAQLQE
VELERTTKQLKEALAIGFGGTSSFQNFMLLGTTRLGNGGTLTE
RLPVGSAGSARTVTQGVGGFPAALLMFFANILNQANSQESEPS
EITTPMFSNGSNYFNGQVNFSLQGLIALTGGMFLQNRPPYITLT
GPAGGARYLIDLTIALYGLG

A- when a generated sequence compared with a real protein
sequence of (1075 ) amino acids size a following results may
be obtained : that the letter (1) refers (red colour ) do residua
matching (amino acids ) between dates which generated from
simulation program with the real data that exist in the
international center .

|

Figure (4): Sequence alignment in sequence generated
the first experiment
And for a simulation programs efficacy checking a percentage
of matching between areal sequences cases and chose
generated from a simulation program calculated and as it is
clear from the previous figure so the percentage matching
between areal sequences cases with the generated sequences
cases from simulation program reach to 77% of cases .And
through the existence of such a match between the 1st
sequence composition it is possible to predict the position and
corp of 2nd protein composition which generated from a
simulation program with 77% of success

B. also the similarity percentage between areal sequences
cases and the generated sequences cases from a simulation
program calculated and the figure (5a ) clear areal sequence .
but the figure (5b ) clears a generated sequence . that the
special colures of each group of amino acids depends on
physiochemical characters (properties).
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figure(5b) generated sequences for the simulation
program

And according to the previous symbols so Ls refers to the
number of the amino acids that aligned and of similar
properties on the other side La , Lb refers to the sum of the
length of each sequence separately as a sequence and the
computer gave these result :

Ls =870
1075La=Lb=
SimlarityPerc = 81%

As the concluded sequences similarity percentage is 81% so
this is an evidence that both have physiochemical properties
that similar by 81% and by this there well be a shared
evolutional relationship between them which may leads to a
generated sequence to be replaced by the real one with
success percentage of 81%

While considering the amino acid H as a polar amino acids
the computer gave these results .

Ls =904
1075La=Lb=
SimlarityPerc = 84%

The similarity percentage when considering amino acid H as a
polar amino acid increases to be 84% .

2ndexperiment :When closing a sequence size N=818 in order
to simulation a mitochondrial brain tissue disease protein
which consist of 818 amino acids so the following sequence
had been given by the program .

NTGTTTSHAMPHVGYFLLLMALLTACGGGSSSTDAPSEDTYP

VGGTLTGLEQGHTVTLQLNGANDLTLDHTANDNPYSFAVKLP
HGSAYEVTLPAEPSQHHCTIHNATGTVDGAVMNVDVECTTTF
HAHLNLGTGPPHFTGYTPWAWGRNGYGRLGLGDTDDRDVPE
QVGNFGFMGGAVNGGPNTGTYATYGTPALGLNTGAVGPNMS
GDRDEPEQVGVDNDWIALSAGAMGTTGAKADGTLWAWGNF
AYYGGLTHGANHHYTPTNLNLGGLPFFSNSAGRRHSLNMFGL
PSHFFWGDNEYGQLGLGDTDERLTNGGASFPLFGLGTRGDQQ
MPTGFRGGFGPWSWGYMTSGQLGLGDTADRNAPEQVGADT

DWDLVSNFTSLVPNVKADGTLMSLLGPPGGLFLGGDTVSRDA
PVPIASGIDTVAGRNHTVAVNPDGTSGFGGDNEYGQLGLGVM
RYIVTPSQTVTGSYWAAVNGGSFNHSLGLRGQGTLWAWGNN
NGMFGFSMDTDDRATPEQTVPNIDWAAVNAHSYHTLAVKID

GTLWAWGRNSSGQLGLSDTNDRHTPERVGRDTDWATVSVG

QSGLTGVKPDGTLWAWGWNHGTLGGYFFGPNDLSPEQVGGE
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MGSGNGCLGLHHTVAVKTDGTLWAFNFTARGQLGLGGFLVG
QTMALTFNPLMQGAVSASGYRTLAVKADGTLWAWGENNNG
QLGLGDTDNRRGTAQVGNDADWAAVSTGLFHTLAFKEDDTL
WAWGRNHDGQLGLGDTDNRDAPVQVGNETDWSTVSCGNGL
YGGTMSDGTLRAWGLNTSGQLGQRTMWFDQNGLYSPC

A - when a generated sequence compared with a real protein
sequence of (818) amino acids size following results has
obtained :

Figure (6) : Sequence alignment in sequence
generated the 2" experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 71%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 71%..

B- regarding the similarity percentage between the real
sequences cases and the sequences cases that generated from
simulation program the figure (7a)clears the real sequence

.but the figure (7b)clears the generated sequence and the
computer gave these results. regarding the figure(2):

m 20 e 40 50 &0

1 MTGTTTSHRL LEVGLILLLE ALLTACGGGS SSTDAPSEDT YPVGGTLTGL EQGHTVTLOL
61 WNGANDLTLDH TAUDNPYSFA VKLPHGSAYE VTLPAEPSQH HCTIHNATGT VDGAVHNVDY
121 ECTAFPVLAA GDDHTVAVEA DGTLWAVGRN GYGRLGLGDT DDRDVPEQVG TDSDUTAVSA
181 GRDHTVAVKA NGTLWAWGRS GRIGLGDSGD RDEPEQVGYD NDWIALSAGG SHTVAVKADG
241 TLWAUGRNNA GQLSLGDTNH HYTFTQVSTD TDUAKKISAG RRHSLAVKAD G5LUAUGDNE
301 ¥GOLGLGDTD ERHAPEQVGS NTDWAAISAG RRHSLAVKAD GSLUSUGTND SGOLGLGDTA
361 DRUAPEQVGA DTDWDLVSAG GEHSLAVKAD GTLNVWGLNH LGQLGLGDTV SRDAPVEIAS
421 GIALVAGRNH TVAVWPDGTL RAWGDNEYGQ LGLGVMRYIV TPSQTVTGSA WARVNGGSFN
48l HSLGLRDDGT LWAWGRHNTG QLGLGDTDDR ATPEQVGSHT DUAAVIAASY HTLAVENDGT
541 LUAVGRNSSG (LGLSDTHDR HTPERVGSDT DUATVSVGQS HTSAVKPDGT LWAGUNHYG
601 OLGLGDTSDR L5PEQVGGES NWLAVSTGLH HTVAVKTDGT LUAWGUNVRG QLGLGHTSDR
661 HAPTOVGSDT DWAAVSASGY RTLAVKADGT LUAWGENNNG QLGLGDTDNR NTRAQVGHDA
721 DWAAVSTGLF HTLAFEEDDT LUAWGRNHDG LGLGDTDNR DAPVQVGNET DWSTVSGGGY
761 HTLATHSDGT LRAWGLNTSG OLGURTHVFD 0PUEVEGH

figure(7a) real sequence

10 20 a0 40 50 &0
L L L L 1 L
1 NTGTTTSHAM PHYGYFLPGS VQSTACGGGS SSTDAPSEDT YPVGGTLTGL EQGHTVTLOL
61 NGANDLTLDH TAUDNPYSFA VKLPHGEAVE WTLPAEPSQH HCTIHNATGT VDGAVMHYDY
121 ECTTTFHAHL NLGTGPPHFT GYTPPGOPRH GYGRLGNFGG HVVDVPEQVWG HFGFHMGGATH
181 GGPHTGTYAT TGTPALGLNT GAVGPUMSGD RDEPEQVGVD NDVIALSAGA MGTTGAILFH
241 HNYWPANFAY YGGLTHGANE HYTPTHLNLG GLEFFSNSAG RRHSLUMFGL PSHFFUGDNE
301 YMULGGLGNF MGLTHGGASF PLFGLGTRGD QUMFTGFRGG FGRVSWGYMT SG0LGLGDTA
361 DRUAPEQVGA DTDWDLVSNF TSLYWPNWKAD GTLMSLLGPP GGLFLGGDTY SRDAPVPTAS
421 GIDTVAGRNH TYAVNPDGTS GFGGDNEYGQ LGLGYMRYIV TPSOTYTGSY WAAVNGGSFH
481 HSLGLRGOGT LWAWGNNNGN FGFSMDIDDR ATPEQTVPNI DWAAVNAHSY HTLAVHIAGF
541 CULVTNNSSG QLGLSDTNDR HTPERVGRDT DUATYSVGQS GLTGVKFDGT LWAWGUNHGT
601 LGGYFFGPND L3PEQVGGEN GSGNGCLGLH HTVAVKTDGT LWAFNFTARG QLGLGGFLYS
661 OTMALTFNPL MOGAVSA3GY RTLAVKADCT LUAWGENWNG QLGLGDTDNR RGTGPFTHDA
721 DUARVSTGLF HTLAFKEDDT LUAUGRNHDG OLGLGDTDNR DAPVOVGNET DWSTVSCGHG
781 LYGGTMSDGT LTPGGLUTS G QLGQRTMWFD QNGLYSPC

Figure(7b) generated sequences for the simulation
program

Ls= 640
La=Lb=818
SimlarityPerc = 78%

As the concluded percentage of two sequence similarity is
78%.s0 this is an evidence that both have a similar
physiochemical properties of about 78%and by this there will

28



be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage of 78% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls= 661
La=Lb=818
SimlarityPerc = 81%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 81%.

3rd experiment : when choosing a sequence of N =421 size in
order to simulate a mitochondrial brain tissue disease protein
which consist of 421 amino acid the program gave those
results:

PGPKRIAKRRSPPADAIPKSKKVKVSHRSHSTEPGLVLTLGQG
DVGQLGLGENSHYRKKPALVSIPEDVVQAEAGGMNGLYTFTF
LTVYSFGCNDEGALGRDTSVEGSEMVPGKVELQEKVVQVSA
GDSHTAALTDDGRVFLWGNLFSFGGGIGLLEPMKKSMVPVQ
VQLDVPVVKVASGNDHLVMLTADGDLYTLGCGEQGQPHGV
NTPGHLNRGGRQGLERLLVKCVMLLKSRGSRHVRFQDAFCG
AYFFTDGLLGFFHLVPFTTLCMPNCTGVPFTLFIPQNLTSFKNS
TKSNSFANGVQHHTVCMDSEGKAAYLGRAEYGRLGLGEGAE
EKSIPTLISRRPAVSSVACGASVGYAVTKDGRVFAWGMGTNY
YQLGTGQDEQTSPVEMSSGKQLENRVSVSSGGQHTVLLLVKD
KEQS

A- when a generated sequence compared with a protein real
sequence of 421 amino acid size following results had been
gotten:

Figure (8): Sequence ali(?nment in sequence generated the
3" experiment

And as it is clear from the previous figure the matching
percentage between the real sequence cases and the generated
sequence cases from the simulation program reach up to 73%
of cases . and through the presence of such a matching
between the primary protein composition so it is possible to
predict the position and corp. of the 2ndory protein predict
the position and corp of the 2ndory protein composition
which generated from simulation . program with success
percentage 73% of cases.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(9a) clears the real sequences
while the figure (9b) clear the generated sequences for the
simulation sequences

-

NSPERIAKRR SPPADATPES KEVEVSHRSH STEPGLVLTL GOGDVGOLGL GENVHERKEPR

61 ALVEIPEDVV QAEAGGMHTY CLSEZGOVYS FGCNDEGALG RDTSVEGIEN VPGEVELQEE
121 ¥¥OVSAGDSH TAALTDDGRY FLUGHFRDNN GVIGLLEPME ESMVEVQVOL DVEVVEVAGGE
181 NDHLVMLTAD GDLYTLGCGE (GOLGRVPEL FANRGGROGL ERLLVPECVM LKSRGSRGHY
241 RFODAFCGAY FTFAISHEGH VYGFGLSNTH OLGTPGTESC FIPONLTSFE NSTESWVGFS
301 GGOHHTYCMD SEGEATSLGR AEYGRLGLGE GAEEKGIPTL ISRLEAVGGY ACGAIVGTAY
361 TEDGRWFAWG MGTHY(QLGTG (DEDAWSPYE MMGKOLENRY VLSVSSGGOH TVLLVEDEED
421 &

figure(9a) real sequence
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PGTPFMPGRE SPPADATPES KKVEVSHRSH STEPGLVLTL GOGDVGOLGL GENSHYREER
61 ALVSIPEDWY (AEAGGMNGL YTFTFLTVYS FGCHDEGALG RDTSVEGSEM VEGEVELQEE
121 VVOVSAGDSH TAALTDDGRY FLWGHLFSFG GGIGLLEPME KSMVERVOVOL DVPVVEVASG
161 NDHLYMLTAD GDLYTLGCGE (QGOPHGVNTE GHLNRGGROG LERLLVEPECY MLESRGIRHY
241 RFODAFCGAY FFTDGLLGFF HL¥FFTTLCHM PNCTGVEFTL FIPONLTSFE NSTESNSFAN
301 GVQHHTVCHMD SEGEAAYVLGR AFYGRLGLGE GAEEKSIPTL ISRRPAVASY ACGASVGTAT
361 THDGEVFANG MCTHYT(QLGT GODEOTNNNG 355GKOLENR VSVS5GGOHT VILLYKDEEQD
421 5

figure (9b) generated sequences for the simulation
program

and the computer gave these results. regarding the figure(2): .
Ls= 334

La=Lb=421

SimlarityPerc = 79%

As the concluded sequences similarity percentage is 79% so
this is an evidence that both have physiochemical properties
that similar by 79% and by this there well be a shared
evolutional relationship between them which may leads to a
generated sequence to be replaced by the real one with
success percentage of 79%

While considering the amino acid H as a polar amino acids
the computer gave these results .

Ls =343
La=Lb=421
SimlarityPerc = 81%

The similarity percentage when considering amino acid H as a
polar amino acid increases to be 81% .

4™Mexperiment :When closing a sequence size N=1006 in
order to simulation a mitochondrial brain tissue disease
protein which consist of 1006 amino acids so the following
sequence had been given by the program .

GVMPFANFLVPRDRTDEQAILALKKGAQLLKCRRRGNPKFCP
FKLSMDEKYLIWYSGEEERQLRLSSVITIVRGQITPNFQKQAQS
DRKEQSFSLIYANGEHTLDLLGGTCNTFNMNQGGNLQFGFGG
LAFVGFLQGMHNGSCQMAGGRGPYNGLNKQNLGLLEETPDV
TPFSTGATHLLGSTNVFGCLCFGLGGGHDTTGSDALGPVSSYY
ETDYDFRNSGGFGANSGGDGFFSSQRFAASPPLSIITQPVTRSN

VLKDIMIWMFALGLIDGSKNQNVTGSPKLLESATMFDVQNLY
GGAKHAALVTRQGEVFCWGNGNSGTYYPFGSPGFPMRVGGT
SLEDVAVRSVARQGFLTGPNGLNQQHLYNFNGNGFLTVNPSQ
FLTRKISDVLGGSLTVLSVACGSLNPCNVTSSGQLFTYGSGTFG
VLGHGSLESVTGLGNQFLVLILAQMSGFCTYGLGNFNNGFRL

NGMLQGPTHGGKLFTWGDGDKGRLGHADSKRKLVPTCVTEL
IDHDFIKVSCGWTLTVALSISGTVYTMGSSIHGQPGLMRAKDK
SVNMGGFGDFYGVGALTVVVPSNGGYAGIMNGSGSMGGMA

NFSSQYFQACTPGTPVLVEPLGDRLVESIACGLNLTAAICLHKE
ISLNDQTACSSCKSAFGFTRRKHNCYNCGTGPFNACSSKKAVN
ASLAPNKSKLSRVFMGLGNPGTGNTEFSRNVKMDNHTPRMQ

MVTRRVSEDLTEKQSENEMQNLPQANRSTDGQPRWGQFGYA
RGQACMFPTLSTNTNYYVSSTLHGGVSYGFNMSFSVNNTEEIE
RLKAVIKNLQRGCELGNEKMEECQQENQRTWEVAKEEAEKS

KAAKEIGKALASKLQANKEKPSNSLKTGIACNPSQVSPIFDPM

LSIPYLTPITTARSQHETKQHVEKCVTKSSNRDSNIKLLVDASP

AITRQLLGLVQTQDSSAEQVETFEPGVY ITFTAGPCGQKTLKR

NRFSRKRFSGRLAQRWWEVQGFGTLGNLFFSN

A - when a generated sequence compared with a real protein
sequence of (1006) amino acids size following results has
obtained :
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Figure (10):Sequence alignment in sequence
generated the 4™experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 72%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 72%.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(11a) clears the real sequences
while the figure (11b) clear the generated sequences for the
simulation sequences
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figure(11a) real sequence

1o 20 a0 40 50 &0

1 1 1 1 1 1
MGEIOISYTY PRORTDEQAT LALKEGAOLL KCRRRGNPKF CPFKLSMDEE VLIWYSGEEE
61 ROLRLSSVIT IVRCQITPHF QRQAQSDRKE QSFSLIVANG EHTLDLICKD KAQADSWFKE
121 LRAVITHHHN IRNSYNHRSS RGAQUSCINSP AGFMRRKQNL GLLEETPDVT QIRSLCGSPS
181 TLLEERCLSN GLSCSSDSFA ESDALGPYSS YYETDYDFRN SDCDRSTGSE LCRFSSQRFA
241 ASPPLSIITO PVWTRSNVLED INIVGAITGL IDGSENUNDA LSPKLLESAT MFDVOSISLG
301 AKHAALVTRO GEVFCUSHGN SGKLGLKYNI DIDHPERVES LEDVAVRSVA CSDHOTCAVT
361 ESGELYLWGI DGGTIEQSGS QFLTREISDY LEGSLTVLSY ACGAWHTAIV TSSGQLFTYE
421 SCTFGVLEHE SLESVTKPKE VESLRRMEVI SY¥SCCPWHTA AIVETANDRE FYNAKSCGKL
481 FTWGDGDKGR LGHADSKEKL VPTCYTELID HDFIKVSCGW TLTVALSISG TVYTHGSSIH
541 GOLGCPRAKD KSYHVVLGWL TROFVEDIAS GSHHVAVLTS FGNVYTWGKS MNGOLGLGDW
601 RDRWSPYLVE PLGDRLVEST ACGLNLTAAT CLHKEISLND QTACHSCKSA FOFTREKHNC
661 VNCGLLFCWA CSSKEAVEAS LAPNESKLSR VCDSCFDHLW SITEFSRNVE MDNHTPREQH
721 VTRRVSEDLT EKQSENEMON LPOANRSSDG QPRWGQVSGP SLFRFDKIST SSSLULSWSA
781 RRTSSTKIST SSESNKILTE ETERLEKAVIE NLOROCELGN EEMEECUQEL DETWEVAKEE
641 AEKSKAAKET IKALASKLOA NEEKPSNPLE TGIACNPSQY SPIFDDSMST PYLTPITTAR
901 SQHETKQHVE KCYTESSHNRD SNIKLLVDAS PAITRTGYLQ NETQDSSAEQ VEQVEPGVVI
961 TFTALPCEQE TLERVRFSRE RFSEREAQRY WEEKQVLVYN K¥DAET

-

figure(11b) generated sequences for the simulation
program

and the computer gave these results. regarding the figure(2): .

Ls =770

La = Lb =1006

SimlarityPerc =77%
As the concluded percentage of two sequence similarity is
77%.s0 this is an evidence that both have a similar
physiochemical properties of about 77%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage of77% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls =785
La = Lb =1006
SimlarityPerc =78
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The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 78%.

5thexperiment :When closing a sequence size N=890 in order
to simulation a mitochondrial brain tissue disease protein
which consist of N=890 amino acids so the following
sequence had been given by the program .

PNGGGKPNSSSNSRDDGNSVFPAKASATGAGPAAAEKRLGTP
PGGGGAGAKEHGNSVCFKVDGGGGGGGGGGGGEEPGFGGM
DAEGPRRQYGFHANNVFNTMTVTGLFPGNMANLQNTPFEKE
QERVKTAGFWIIHPYSDTPMGPNGGNGAYNSVGPFGPTGFTTFE
FTEQTTTGTPGFNVASDTVFLLDLIMNFRTGTVNEDSSEIILDP
KVIKMNYLKGNSGGGFISSIPVDY IFLIVEKGMDSEVYKTARA
LRNTHGLAQNTNNTSPGVFTNHCHGGSQTEIFHMTYDLASAV
VRIFNLIGMCPLLCHWDGCLQFLVPLLQDFPPDCWVSLNEMV
NGTYFLGTGFNFINGFPHMLCIGQFLTTPVSMSDLWITMLSMPI
NYSTLRGTGSRSLIVFQSLDSSRRQYQEKYKQVEQYMSPGTLP
ADMRQKIHDYYEHRY QGKIFDEENILNELNDPPPPHVFFHGGG
VIVATMPLFANADPNNPYAMLSKLRFEVFQPGDYIIREVNLPM
PNGLGRNGPQGFGGGSSKEMKLTDGSYFGEICLLIMLVGLFGG
SHNIYCRLYSLSVDNFNEVLEEYPMMRRAFETVAIDRLDFTVQ
CNSILLQKFQKDLNTGVFNNQENEILKQSGKHDREMVQAIA

A - when a generated sequence compared with a real protein
sequence of (890) amino acids size following results has
obtained :

Figure (12) Sequence alignment in sequence
generated the 5Mexperiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 71%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 71%..

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(13a) clears the real sequences
while the figure (13b) clear the generated sequences for the
simulation sequences

10 20 a0 40 50 6|
NN BT EERET N TETT T ST TR R TR R
MEGGGEPNES SNSRDDGNSY FPAKASATGA GPABAEKRLG TPPGGGGAGA KERGNSVOFK
61 VDGGGGGGEG GGGGEEPAGG FEDAEGPRRO YGFNQRUFTS MLUPGYNKFS LRMFGSOKAY
1zl EREQERVETA GFULIHPYSD FRFYWDLINL IMMVGULVII FVGITFFTEQ TTTFWIIFNY
181 ASDTYFLLDL IMHFRTGTVN EDSSEIILDP KVIKMNTLES WFRVDFISSI PYDYIFLIVE
241 KGMDSEVYRT ARALRIVRFT KILSLLRLLR LSRLIRYIHQ WEEIFHMTYD LASAVVRIFN
301 LIGMMLLLCH WDGCLOFLVEF LLODFFPDCU VSLNEMVNDS WEROVSVALF KAMSHNLCIG
361 TGAQAPVSMS DLWITMLSNI VEATCTANFV GHATALIOSL K TKQVEQTHSF
421 HELPADMRUK LEDYVEHRY( GKIFDEENIL NELNDPLREE IVNFNCRELY ATHPLFANAD
481 PNFVTANLSK LEFEVFQPGD YITREGAVGK KNVFIOHGVA GWITHSSHEM KLTDGSTFGE
541 ICLLTKGRRT ASVRADTYCR LYSLSVDNFN EVLEETPMMR RAFETVAIDR LDRIGKKNSI
601 LLOKFQKDLN TG¥FHHQENE ILKQIVKHDR ENVQATAPIN YPQMTTLNST SSTTTPTSRH
661 RTQSPPVITA TSLSHSWLHS PSPSTQTPOP SATLSPCSYT TAVCSPEVQS PLAARTFHVA
721 SPTASOLSLM QQUPQOOVQD SOPPQTQRO0 PSPOPOTRGS STPENEVHKS TQALENTNLT
781 REVEPLSAS0 PSLPHEVETL ISRPHPTYGE $LASIPOPYT AVPGTGLOAG GRITYPORVT
841 LFRONSSGAT PPURCVPPAP PPPAAALPRE &55VLUTDPD AEKPRFASHL
————————————————— —

Figure (13a) real sequence
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PHGGGKPNSS SNSRDDGNSV FPAEASATGA GPARAEKRLG TPPGEGGAGA HEHGUSVCFK
61 VDGGGGGGEG GGGGEERGFG GMDAEGPRRQ TGFHANNVFN THTVIGLFRG NMANLQNTPF
121 EXEQERVETA GFUITHPYSD T ATHSVGPFGE TEFTPYISND GTTGTPGRUV
181 ASDTYFLLDL IMNFRTGTVH EDSSEIILDP KVIKENYLEG NSGGGFISST BVDYIFGGAN
241 KGHDSEVYKT ARALRNTHGL AQNTHNTSPG VFTHHCHGGS QTETFHMTYD LASAVWRIFI
301 LIGHCPLLCH WDGCLOFLVP LLODFPPDCY VELNEMVNGT YFLGTGFNFI NGFPHMLCIG
361 OFLTTPVSMS DLGITHLSMP INYSTLRGTG SRSLIVFGHG TTHTGOYUEK VKOVEQVHMSP
421 GTUNYNTSNL CPGGCGLEYQ GRIFDEENIL NELNDPPPPH VFFHGGGVIV ATHPLFANAD
481 PNNFYANLSK LRFEVVLDGL THSHGVHLPE PNGLGRUGPQ GFGGGVNTRG LSDDGSYFGE
541 ICLLINLVGL FGGSHNIVCR LYSLSVDNFN EVLEETPMMR RAFETVAIDR LDFTVOCSNF
601 PPFRFQKDLN TGVFNNQENE LLEQSGKHDR EMVQAIAPIN TPOMTTLHST SSGTGGPGAL
661 QGPFLLUNGS FGPGCFGRGS NPYMTCDTHG STYCSPCSTT TAVCGRGGGL GGSTTFUMTG
721 SPTASQLSLN QQOPQUVQQ SQPPOTQRQQ PSPODGASAN STPRNEVHES TOALHNTHLT
781 REVRIQSASQ PSLPHEVSTL ISRPHPTVGE SLASIPOPVT AVPGTGNTGG GRSTVPFGGR
641 GFROMSSGAT SRCLCYPPAP PPPAAAMPRE 555VLNTDGA THTLFMCGFH

Figure (13b) generated sequences for the simulation

program
and the computer gave these results.
Ls =714

La=Lb=2890

SimlarityPerc =80%

As the concluded percentage of two sequence similarity is
80%.s0 this is an evidence that both have a similar
physiochemical properties of about 80%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage 0f80% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls =726
La=Lb=2890
SimlarityPerc =82%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 82%.

6thexperiment :When closing a sequence size N=774in order
to simulation a mitochondrial brain tissue disease protein
which consist of 774 amino acids so the following sequence
had been given by the program .

TCGGQRPAAGASEGATPGLELGPPVAPPPATAASGGLGSLFPE
PKRRHLGTLLQPTVNKFSLRVFGSHKAVEIEQERVKSAGAWII
HPYSDFRFYWDLCNGFGVLMCTYLGPNTNGPIFTGHCHFGGV
GYPNVNGTTLGPFLLNFRTGIVVEEGAEILLVTMTIRTRYLRT
WFLVDLISSTGTLTIANIIGFEPRLDAEVYKTAPDPTPTTPGNGF
SHFLGLRLSRLIRYIHQWEEFMGTLPANLSAVVRIFNLIGMML
LLCHWDGCLQFLVPMLQDFPPDCWVSINHMVNHSWGQGYSH
ALFKAMSHMLMTRGRLDGQHGNGTHWLTMLSMIVGATCYA
MFIGHATALIQSLDSSRRQYQEKYKQVEQYMSFHKLPADTRQ
RIHEYYEHRYQGKMFDEESILGGAHMPLREEIINFTCRGLVAH
MPLFAHADPSFVTAVLTKLRFEVFQPGDLVVREGSVGRNGFD
PQHGLLSVLLSNTNDTRLTDGSYFGEICLLTRGRRTASVRADT
YCLGFLLSVDHFNAVGEEFPMMRRAFETVAMDMHAVNFGQQ
RGGQRKRSEPSPGSSGGIMESLPPNNIFTLANGVRGRAPSTGA
QLSGKPVLWRGGVHAPLQAAAVTSNVAIALTHQRGPLPLSPD
SPATLLARSAWRSAGSPASPLVPVRAGPWASTSGLPAPPARTL
HASLSRAGRSQVSLLGPPPMMVGPYPGPRGRPLSASQPSLPQR
ATGDGSPGRKGSGSERLTPPGLLAKPPRHAQPPRPPVCFITAAT
QTQLSANM

A - when a generated sequence compared with a real protein
sequence of (774) amino acids size following results has
obtained :
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Thencities = o1/ 77a (T5%)
GLELGFFVAPFFATARSC

TGTLTTANIIGF

ISSIFVDYIFLVVEL

IFHMTYDLASAVVRIFNLI

MLMTRGRLDGOH

MEQHLVO

Figure (14 ): Sequence alignment in sequence
generated the 6Mexperiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 78%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 78%.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(15a) clears the real sequences
while the figure (15b) clear the figure(13a) generated
sequences for the simulation program and the computer gave
these results.

10 20 30 40 50 60
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MEAEQRPAAG ASEGATPGLE AVPPYAPPPA TAASGPIPES GPEPKRRHLG TLLOPTYNEF
61 SLEVFGSHEA VEIEQERVKS AGAWIIHFYS DFRFTUDLIN LLLMVGHLIV LP¥GITFFEE
121 ENSPPWIVFN VLSDTFFLLD LVLNFRTGIV VEEGAEILLA PRAIRTRYLR TWFLVDLISS
181 IPVDYIFLYY ELEPRLDAEY TKTARALRIV RFTKILSLLE LLRLSRLIRY IHQUEEIFHN
241 TYDLASAVVR IFNLIGMMLL LCHWDGCLOF LVPMLODFPP DCUVSINHMY NHSWGROYSH
301 ALFKANSHNL CIGYGQOARY GMPDVWLTHL SNIVGATCYA MFIGHATALI Q3LDESRROY
361 QEEVEQVEQY MSFHKLPADT RORIHETYEH RYQGEMFDEE SILGELSEPL REEIINFTCR
421 GLVAHNPLFA HADPIFWTAY LTELRFEVF(] PGDLVVREGS VGREMYFI(H GLL3VLARGA
481 RDTRLTDGST FGEICLLTRG RRTASVRADT ¥CRLTSLEVD HFNAVLEEFP MMRRAFETVA
541 MDRLLRIGEE WSTLQRERSE PSPGSSGEIN EQHLVOHDRD MARGVRGRAP STGAQLSGER
601 VLUEPLYHAF LORAAVTSNY AIALTHQRGE LPLIPDSPAT LLARSAURGA GIPASELVEV
661 BAGPWASTSR LPAPPARTLH ASLSRAGRS] VSLLGRPPGG GGRRLGPRGR PLIASOPSLE
721 (RATGDG3PG REGHGIERLP PIGLLAKPPR TAQPPREPYF EPATPRGLOL 3ANN

—

Figure (15a) real sequences
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TCGGORPAAG ASEGATPGLE LGPEVARPRA TAASGGLGSL FREFERRHLG TLLOPTVHKF
61 SLRVFGSHEA VEIEQERVES AGAWIIHPYS DFRFYWDLCH GFGYLMCTYL GENTHGPIFT
121 GHCHFGGVGY PHVNGTTLGP FLLPPGOMLG FGLRVPGNPY THTIRTRYLR TWFLVDLIZS
181 TGTLTIANII GFEPRLDAEV YETAPDPTPT TPGHGFSHFL GLRLSRLIRY IHOWEEFMGT
241 LPANLSAVVR IFNLIGMMLL LCHWDGCLOF L¥PMLODFPP DCWVSINHMY NHSUGOGYSH
301 ALFEAMSHML MTRGRLDGOH GNGTHWLTML SMIVGATCTA MFIGHATALI 05LDSSRROT
361 QEETHQVEQY MSFHELPADT RORIHEVYEH RY(GEMFDEE SILGGAHMPL REEIINFTCR
421 GLVAHMPLFA HADESFVTAV LTELRFEVF(Q PGDLVVREGY VGRNGFDROH GLLSVLLSNT
481 NDTRLTDGSY FREICLLTRG RRTASYRADT ¥CLGFLLSVD HFWAVGEEFP MMRRAFETVA
541 MDMHAVNFGQ QRGGQRERZE PIPGISGEIM ESLPPNNIFT LANGVRGRAP 3TGAQLIGKP
601 VLWRGEVHAP LOAAAWTENY ATALTHQRGF LPLIPDIPAT LLMPHNSLEA GIPASPLVEV
661 RAGPWASTHG LFAFPARTLH ASLIRAGRE( VSLLGREPMM VGEYPGPRGR PLEASQPFSLP
721 (RATGLGIPG RKGIGZERLT PPGLLAKFPR HAQOPPREPVC FITAATOTOL SANN

—

Figure (15b) generated sequences for the simulation
program
Ls=633

La=Lb=774
SimlarityPerc = 82%

As the concluded percentage of two sequence similarity is
82%.50 this is an evidence that both have a similar
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physiochemical properties of about 82%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage 0f82% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls = 656
La=Lb=774
SimlarityPerc =% 85

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 85%.

Tthexperiment :When closing a sequence size N=888 in order
to simulation a mitochondrial brain tissue disease protein
which consist of 888 amino acids so the following sequence
had been given by the program .

NNFLPPHVAPQNTFLDTIIRKFEGQSRKFIIANARVMGGDGNPG
FLNGSGNGGYSRAEVMQRPCTCDFLHGPRTQRRAAAQIAQAL
LGAEERKVEIAFYRKDGSCFLCLVDVGLHNGILYGQLNFFNN
GHFGLGPTPYGNNDLIFNTQPTLFGNRPMGLYNAPGGKLPALL
ALTARESSVRSGGAGGAGAPGAVGVNVDLTPAAPSSESLALD
EVTAMDNHVAGLGPAEERRAFLNFANSFGVVNNIQYTYSAHS
LNPDASGSSCSLIALTSPVTGMLRRSGGNACMGNTNGNYRTG
PTIPHASTGAMHPLRSLTGTGMALTQGAGPTPMFPYTGTMTN
FVDLKGDPFLASPTSDRELMAPKIKERTHNVTEKVGHNCLYH
NLSPTTNSGNQHNISGLHGGFGSPFKAMGSGNFGVTVIYTAVF
TPYSAAFLLKETEEGPPATECGYACQIFGNHFVFFGNMFIVDIL
INFRTTYVNIPTVNVSHPGRIAVHYFKGWFLIDMVAAIPFDLLI
FGSGSEELIGLLKTARLLRLVPQARKLDRYSEYGAAVLFLLMC
TFALIAHWLACIWYAIGNMEQPHMDSRIGWLHNRNGYQGKP
YNSSGLGGPFLQFPALLNLYFTFSSLTSVGFGNVSPNTNVTTTP
GGFNNLIGSLMYASIFGNVSANMNGPYSGTARYHTQMLRNTG
NLGFHQIPNPLRQRLEEYFGAFGPNSNGIDMNAVLKGGRSYN
VCQFGLHLNRSLLQHCKPFRGATKYMLRALAMKFKTTHAPP
GDTLVHAGDLLTALYFISRGSIEILRGDVVVAILGMGWGAGTG
LEMPSAAFRGASLLNMQSLGLWTWDCLQGHWAPLIHLNSGP
PSGAMERNHTWGEAAELWGSHNQGVGNGRHKQTLFASLK

A - when a generated sequence compared with a real protein
sequence of (888) amino acids size following results has
obtained :

Figure (16) Sequence alignment in sequence
generated the 7" experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 70%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 70%..

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
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simulation program the figure(17a) clears the real sequences
while the figure (17b) clear the generated sequences for the
simulation program

o o0 50 T En o |
L 1 1 L | |

1 MPYRRGHVAP UNTFLDTIIR KFEGUSRKFI TANARVENCA VIY
61 ORPCTCDFLE GPRTORRAAA OTAUALLGAE ERKVEIAFYE KDC
121 AVIMFILNFE VVMEKDMVGS PAHDTHHEGE PTSWLAPGRA
181 R

301 RHASTO
361 PEIKERTHNY TERVTOVLSL GADVLPEYKL UAPRIHRWTL LHYSPFEAVY DWLILLLVIY
421 TAVFTPYSAA FLLEETEEGP PATECGYACO FLAVVDLIVD IMFIVDILIN FRTTYVNANE
Ih VHYFKGWFLI DMVAAIPFDL LIFGHGZEEL IGLLKTARLL RLYRVARELD

FLLUCTFALT AHULACTUYA IGNMEQFHMD SRIGULENLG DOIGKPYNSS
YYTALYFTFS SLTSVGFONY SPNTHSEKIF STCYNLIGEL MYAS
661 ATTIORLYZGT ARYHTOMLEY REFIRFHOIP NPLRORLEEY FOHAWSYTNG IDHNAVL
721 PECLOADICL HLURSLLOHC KPFROATEGC LRALAMEFKT THAPPGDTLY HAGDLLTALY
761 FIZRGSIEIL RODVVVAILG MGUGAGTGLE MPSAASROAS LLUMOSLGLU TUDCLOGHWA
641 PLINLUSGPP SCAMERSPTW GEARELWGSH TLLPFRIRNK OTLFASLE

figure (17a) real sequences

0 20 % ¥ 50 5
1 NNFLPPHVAP ONTFLOTIIE KFEGOSRKFI LANARVHGGD GNEGFLNGSG NGGYSRAEVH
61

1zl

181

241

301 PHASTGAMHP LRELTGTGEA LTOGAGPTRHN

361 PEIKERTHNV TEKVGHNCLY HNLEPTTHEG

421 TAVFTRYShh FLLKETEEGR PATECGYACQ
as1
541 RYE
G0l
661 C
721 RETHVC
781
841 PLIHLNSGPP SGANERNHTU GEAAELWGHH NOQGVGHGRHK OTLFAZLE

figure (17b) generated sequences for the simulation
program

and the computer gave these results.
Ls =682

La=Lb=2888

SimlarityPerc = 77%

As the concluded percentage of two sequence similarity is
77%.s0 this is an evidence that both have a similar
physiochemical properties of about77%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage of77% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls =707
La=Lb=2888
SimlarityPerc = 80%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 80%.

8"experiment :When closing a sequence size N=337 in order
to simulation aprion protein which consist of 337 amino acids
so the following sequence had been given by the program .
TFSTASPAADGGRGPWEGGLVSWPPAPPLTLPWTWMGPSWG
QHPGHWGFPALTDPSASPAASLGIFEVRYVLDASGCSMIFGPG
GGAARFSSYLLSRARKVNGGLPLSPCGVPELCSISTSRATTGY
GMGNMAAMVPFPPQRYHYFLVLDFEATCDKPQIHPQEIIEFPIL
KLNLNPMEIESTFHMYVQPVVHPQLGTFCTELTGIIQAMTDGQ
PSLQQVLERVDWMAKEGGLLDPNVKSIFVTCGDWDLKVMLP
GQCHYLGLPADYFKQWINNLKKAYSFAMGWPKNGGCGDMN
KGLSLQHIGRPHSGIDDCKNANIMGLGLNLYGVGQYQTSKPF

A - when a generated sequence compared with a real protein
sequence of (337) amino acids size following results has
obtained :
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Identities — 261/337 (77
001 TESTASPARDGGRGEW,

SWPPAPPLTLEWTWMGRSHGOHPGHWGFPALTDPSASPAASLG

001 MATASPRADGGRG!

PRPPLT.

GLPADYFROWINNLEER

HYLGLEVADYFROWINLEKAYS FAMGCWPENGLLDMNEGLSLOHIGE DDCENIANIM

321 LGLNLYGVGQYQTSKPF

321 KILAYRGFIFKQTSKPF

figure (18 ): Sequence alignment in sequence
generated the 8thexperiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 77%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 77%..

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(19a) clears the real sequences
while the figure (19b) clear the generated sequences for the
simulation program

10 20 30 40 50 60

TERRETE A VRRNN TR RN TNERE RERE RN T RN SRR
HATASPAADG GRGRPUEGGL VIWPPAPPLT LPUTWHMGERSW GUHPGHUGFP ALTDRSASEA
61 ASLGIFEVRR VLDASGCSML APLOTGAARF SSTLLIRARE VLGSHLLZPC GWPELCHIIST
121 RELAARHGFGA AMAAMWPFPP (RVHYFLVLD FEATCDKPQI HPQEIIEFPI LELNGRTHEL
161 ESTFHMYVQP ¥VHPOLTPFC TELTGITUAM VDGOPSLOQY LERVDEUMAK EGLLDPHVES
241 IFVTCGOWDL EVMLPGOCHY LGLPVADVFE QWINLKEAYS FAMGCWPENG LLDMNEGLIL
301 OHIGRPHIGL DDCENIANIN ETLAYRGFIF KOTIERF

—

figure (19a)

10 z0 30 40 50 &0)

ITEEERNTE B TRRTERET BT ER R NN BT ERTRRRT SRR T RRT AR

1 TFiTASPARD GERGPWEGGL WEWPPAPPLT LPWTUMGPEW GOHPGHWGFE ALTDPSASPA

61 ASLGIFEVRY CHYNLFTHPI FGPGGCAARF 33VLLIRARK WENGGLPLAPC GVPELCSIST

121 SEATTGYGMG NMAAMVPFPP (QRVHYFLYLD FEATCDKPQI EPQEITEFPI LELNLNPMEI

181 ESTFHMYVOP WYHPLGTFC TELTGILIQAM TDGOPSLOOY LERVDWHMAEE GELLDPNVES

241 IFVTCEDWDL EVMLPGOCHEY LGLPADYFE] UINNLEEATS FAMGUPENGG CGDHNEGLSL
301 OHIGRPHAGI DDCENANING LGLULYGVGI] FOTSERF

Figure (19b ) generated sequences for the simulation
program

and the computer gave these results.
Ls =277

La=Lb =337

SimlarityPerc =82%

As the concluded percentage of two sequence similarity is
82%.s0 this is an evidence that both have a similar
physiochemical properties of about82%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage 0f82% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls =286
La=Lb =337
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SimlarityPerc =85%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 85%.

9"experiment :When closing a sequence size N=1196 in order
to simulation a prion protein which consist of 1196 amino
acids so the following sequence had been given by the
program .
SVPKKFKLMNSFLDDQPKDPNLVASPFGGYFKNPAADAGSNN
ASKKSSYQQQRNWKQGGNYQQGGYQSYNSNYNNYNNYNN
YNNYNNYNNYNKYNGQGYQKSTYKQSAVTPNQSGTPTPSAS
TTSLTSLNEFNSAGSTSCISQFLSKITFGFGFTDCKNQIKAFFPG
NGGGGNSTGEKIEEWKIVFNGIFLFKPKNPSLVRESAMLIISNIA
QFFSGKPPQEASPLGGNNTFIIFNVMGTHTVKRAAQHAIDSLL
NCFPMEALTCFVLPTILDYLSSGAKWQAKMAALSVVDRIRED
SANDLLELTFKDAVPVLTDVATDFKPELAKQGYKTLLDYVSIL
DNLDLSPRYKLGGGNLQDPSKVPESVKSLSYTIGTNPLTEPSLS
LLVPILNRSLNLSSSSQEQLRQTGGVVENLTRLVNNRNEIESFIP
LLLPGIQKVVDTATRPEVRELANMNLNVLKEDDEADKENKFS
GRLTLEEGRDFLLDHLKDIKADDSCFVKPYMNLETVIKYMSKI
LTVDSNVNDWKRLEDFLTPGHLHRGTTFNGQPNGPQHNLRAL
FYQEKERADEDEGIEIVNTDANGLNRRVNGLNKTNLRLLKGH
RYGLCGRNGAGKSTLMRAIANGQLDGFPDKDTLRTCFVEHKL
QGEEGDLDLVSFIALDEESQSTSREEIAAALTLTIANIIGFFFSVG
SLSGGWKMKLELARAMLQKADILLLDEPGNHLDVSNVKWLE
GTLPAHTDITSLIVSHDSGFLDTVCTDIIHYENKKLAYYNPNLA
AFVEQKPEAKSYYTLTDSNAQMRPPPGILLTGVKSNTRAVAK
MTDVTFSYFLQGNHDDGGAMTNTTGPHGALNLGPNGAGKGL
PVKLLTGELVPNEGKVEKHPNLRTLLLQNVIPQHVNEHKEKT
ANQYLQWRYQFGDDREVLLKEMMTSDHMVRGMMTKEIDID
DGRGKRAIEAIVGRQKLKKSFPNGFFLCCALSNTNPNGTQMT
NLNLFGPAFLQKFDDHEFLYLGLGYRELLSGTYTKHFEDVGV
TSFATQTALPGMMHAGQLVKVVIAGAMWNNPHLLVLDEPTN
YLDRDSLGALAVAIRDWSGGVVMISHNNEFRGALCPEQWIVE
NGKMVQKGSAQVDQSHVGTDVNMARVLLLMPNNSLPSVDD
DTGPANIKVKNFTGPDTRNEKKLMAERRRLRYIEWLSSPKGTP
KPVDTGPYPV

A - when a generated sequence compared with a real protein
sequence of (1196) amino acids size following results has
obtained :

Toencicies = B1271108 (7007
0001  SVPHEFKLMNSEFLDDOPHDPNLVASPEGGYFENPAADA A SHES SY QQORNWEOGENY O

©001  MPR

coss  Gvosyw

coes

0128 LHEFNSAGSTSCI ITFGFGFTDCKNOIKAFFPGNGGGGEHST FNGIFLE

©128 LHEKLSNLELTPIS: VDVLSKEI

PECOSITDCKNOIKLIIEEFGKEGNST

0193 mPENPS:

PP OEASPLOGNNTFI I FNVMGTHT VE

o183  xp

0257  cER

0321  FHPELAKQGYRTLLDYVSILDNLDLS PRYFLGGGNLODPSKVPESVESLSYTIGTNPLTED

0321 FEPELAKOGYE

0385 LLVPILNRSLN

osas

0449 E

0445 ELAEKALNV

0513  KILTVD: HLHRGTTFNGOPNGRQ!

0513  KILTVDSNVNDWKRLEDFLTAVFGGSDSOREFVKQDEFIHNLRALFYOEKERADEDEGIE IVNTL

Figure (20): Sequence alignment in sequence
generated the9th experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 79%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 79%.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(21a) clears the real sequences
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while the figure (21b) clear the generated sequences for the
simulation program

10 20 a0 40 50 &0
L L 1 L L L
HMPPREFKDLH SFLDDOPKDP NLVASPFGCY FRNPARDAGS NNASKEESTO QURNWKQGGN
61 YOOGGYQSYN SNYNNYNNYN NYNNYNNYNN YNEYNGQGYQ KSTYKQSAVT PNQSGTETRS
121 ASTTELTSLN EXLSWLELTP ISQFLSKIPE CO3ITDCENQ IKLITEEFGK EGHSTGEKIE
181 EUKIVDVLSK FIKPKNPSLY RESAMLIISH TAQFFSGEPP QEAYLLPFFN VALDCISDKE
241 NTVERAAQHA IDSLLNCFEM EALTCFVLFT ILDYLSSGAK WOAKMAALSY VDRIRED3AN
301 DLLELTFEDA VEVLTDVATD FKPELAKQGY ETLLDY¥¥SIL DNLDLSPRYE LIVDTLQDES
361 EVFESVKSLS SVTFVAEVTE PSLSLLVPIL NRSLNLSS35 QEQLROTVIV VENLTRLVNN
421 RNEIESFIPL LLPGIQKVVD TASLPEVREL AEEALNVLEE DDEADKENKF SGRLTLEEGR
481 DFLLDHLEDI KADDSCFVKP YMNDETVIEY MSKILTVDSN YNDWERLEDF LTAVFGGSDS
541 OREFYKODFI HWLRALFVOE KERADEDEGT EIVNTDFSLA YGERMLLUKT WLRLLKGHRY
601 GLCGRMGAGK STLMRAIANG QLDGFPDEDT LRTCFWEHEL QGEEGDLDLY SFIALDEELQ
661 STEREETAAA LESVGFDEER RATYG3L35 GUEMELELAR AMLOKADILL LDEPTNHLDY
721 SNVEWLEEYL LEHTDITSLI VSEDSGFLDT VCTDIIHYEN HELATTHGNL AAFVEQKPEA
781 EEYYTLTDEN AQMRFPPPGI LTGVESNTRA VARMTDWTFE TPGAOKPSLS HYSCELSLES
841 RVACLGPNGA GHSTLIKLLT GELVPNEGEY EKHPNLRIGY IAQHALQHVHN EHKEKTANQY
201 LOWRYQFGDD REVLLKESRK ISEDEKEMNT KEIDIDGDRG KRAIEAIVGE (KLKKIFQVE
961 VEWEYWKPKY WSWVPKDVLY EHGFEELVQE FDDHEASREG LGYRELIPSY ITKHFEDVGL
1021 DSEIANHTFL GSLSGGOLVK VVIAGAMWNN PHLLVLDEPT NYLDEDSLGA LAVAIRDWSG
1081 GYVMISHMNE FVGALCPEQW IVENGEMYOE GSAOVDISEF EDGGNADAVG LEKASNLAKPS
1141 VDDDDSPANI KVKQRKKELT ENEKKLQAER RRLEYIEYLS SPEGTFEPYD TDDEED

-

figure (21a) real sequences

1 SVPEKFELMN SFLDDQPKDP NLVASPFGGY FENPAADAGS NNASKKISYQ QORNWEQGGN

6l YOOUGGYQSVN SHNYNNVNNVN NYNNYNNVNN YNEYNGQGYQ KSTVSLHNGLT PNQSGTPTPH
121 ASTTSLTSLH EFNSAGSTSC PYFBHOCTTF GFGFSTTFPG GBAFFPGHGE GGNSTGERIE
181 EWKIVFNGIF LFFPENPSLY RESAMLITSN TAQFFSGEPP QEASPLGGNN TFIIFNVMGT
241 HPGGFSLMLF TDSLLNCFPM EALTCFVLPT ILDVLSSGAK WOAKMAALSY VDRIREDSAN
301 DLLELTFKDA VPVLTDVATD FEPELAKOGY ETLLDVVSIL DNLDLSPRYE LGGGNLODPS
361 KVPESVESLS YTIGTWPLTE PSLSLLVPIL NRSLNLSS5S QEQLRUTGGY VENLTRLYNN
421 RNEIESFIPL LLPGIQKVVD TATRLTNPPT FNMWNLNVLEE DDEADKENEF SGRLTLEEGR
481 DFLLDELKDI EADDSCFVEP YMNLETVIKY MSEILTVDSN VNDWHRLEDF LTPGHLHRGT
541 TFNGQPNGPQ HNLRALFVQE KERADEDEGI EIVNTDANGL NRRVHGLNET NLRLLEGHRY
601 GLCGRNGAGK STLMRATANG (LDGFPDEDT LRTCFVEHEL (GEEGDLDLY SFIALDEESQ
661 STSREETAAA LTLTIANIIG FFFSMGLGSG GWEMELELAR AMLOKADILL LDERGNHLDY
721 SNVEWLEGTL PAHTDITSLI VEHEDSGFLDT WCTDIIHYEN EKLAVVNPNL AAFVEQKPEL
781 EKSYYTLTDSN AQMRPPPGIL LTGVKSNTRA WAKMTDVTFS YFLOGNHDDG GAMTNTTGPH
841 GALNLGPNGA GEGLPVELLT GELVPNEGEY EEHPNLETLL LONVIPOHVWN EHKEKTANQY
901 LOWRYOFGDD REVLLKEMMT SDHMVEGHMNT KEIDIDDGREG KRAIEAIVGR QKLKKSFPNG
961 FFLCCALSNT NPNGTOMTNL NLFEPAFLFG GELSGFLYLR GALGFLLSGT TMNNFGLGGY
1021 THFATQTALP GHMEAGQLVE VWIAGAMWNN PHLLVLDEPT NYLDRDSLGA LAVAIRDUSG
1081 GVVMISHNNE FRGALCPEQW IWENGKMY(QK GSAQVDQSHY GTDVNMARWL LIMPNHNSLPS
1141 ¥DDDTGPCDG MGRNFTGPDT RNEEKLMAER RRLRYIEWLS SPEGTPEPYD TGEVERY

figure (21b) generated sequences for the simulation
program
and the computer gave these results .

Ls = 1006
La=Lb=1196
SimlarityPerc = 84%

As the concluded percentage of two sequence similarity is
84%.s0 this is an evidence that both have a similar
physiochemical properties of about84%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage 0f84% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls= 1025
La=Lb= 1196
SimlarityPerc = 86%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 86%.

10ndexperiment :When closing a sequence size N=405 in
order to simulation a prion protein which consist of 405 amino
acids so the following sequence had been given by the
program .

MDTDKLISEAESHFSQGNHAEAVAKLTSAAQSNPNDEQMSTIE
SLIQKIAGYVMDNRSGGSDASQDRAAGGGSSFMNTLMADSK
GSSQTQLGKLALLATVMTHSSNKGSSNRGFDVGTVMSMLSGS
GGGSQSMGASGLAALASQFFKSGNNSQGQGQGQGQGQGQG
QGQGQGSFTALASLASSFMNSNNNNQQGQNQSSGGSSFGALA
SMASSFMHSNNNQNSNNSQQGYNQSYQNGNQNSQGYNNQQ
YQGGNGGYQQQQGQSGGAFSSLASMAQSYLGGGQTQSNQQ
QYNQQGQNNQQQYQQQGQNYQHQQQGQQQQQGHSSSFSAL
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ASMASSYLGNNSNSNSSYGGQQQANEYGRPQQONGQQQSNEY
GRPQYGGNQNSNGQHESFNFSGNFSQQNNNGNQNRY

A - when a generated sequence compared with a real protein
sequence of (405) amino acids size following results has
obtained :

Tdentities = 312/408 (778}
001 NLTGNGGSNCESHFSOGNHANLSPKLTSAAGSNPHDEOMST IESLIOKTAGYVMDNRSGGSDAS

001

MGPNTLOCHELOFFKSGNNSQ

FFDPS FMNSINNN

LASLASS FMNSNNNNQ

IS SHINONLMPTLRNGNO Y ONGHONSOEY HHOOY OGENEEY

NNNONSNNS 00GYNOS ¥ONG

figure (22 ) Sequence alignment in sequence
generated the 10th experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 77%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 77%.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(23a) clears the real sequences
while the figure (23b) clear the generated sequences for the
simulation program .

1 MDTDELISEA ESHFSQGNHA EAVAKLTSAA (SNPNDEQMS TIESLIQEIA GYVMDNRSGH

61 3DA3ODRAAG GGSSFMNTLN ADSKGS30TI LGKLALLATY MTHSSNKGES WRGFDVGTVM
121 SMLSGSGEGS (SMEASGLAA LASQFFKSCGN NSQGQGQGUE (GOGQG0EQC (GSFTALASL
181 ASSFMNSNNN NQQGONQSSG GSSFGALASM ASSFMHSNNN QUSNNSQQGY NQSVONGHQN
241 30GYHNQQYQ GGNGGYAQ10 GOSGGAFESL ABMANSYLGS GOTOU3NOQOY WQQGOHNWQOQ
301 YOQQGUNYQH QQ0G0QUOUG HISSFIALAS MASSYLGNNS NSN3STGEQQ (ANEYGRPOQ
361 NGONQSHEYG RPOYGGHQNS NGOHESFNFS GNFSOQQNNNG NONRY

figure (23a) real sequences

NLTGNGGSNC ESHFSQGNHA NLSPKLTSAA QSNPNDEQMS TIESLIQKIA GYVMDNRSGG

61 SDAS(DRAAG GGESFMNTLN AGRFTFIFLO LGKLALLATH TSHSSNKGES NRGFDVGTVH
121 SMLSGSGGGS QSMGPNTLOC HFLOFFKSGN NSQGQGOGAG QGQGAGAGOG QGSFTALASF
181 FDPSFHNSNN NNQOQGONSSCG GSIFGALASM ASSFMHSSNN NONLMPTLRN GNOYQNGHQN
241 SUGTENQQYQ GHHNGGTQ0QQ GGUSGGAFSS LASMUSTLGG GOTQSNQUOY YNQQQNEQOQ
301 YQOOGQNYQH 000GQQQQQG HSSSFSALAS MASSVLGNNS NSNSSYGGEQQ QANMVGRPQQ
361 NGOOQ3QFGL LPTNFLOATG NNLVTSFNFS GHFSQNNPG NQHRY

figure (23b) generated sequences for the simulation
program

and the computer gave these results
Ls=350

La = Lb =405

SimlarityPerc=86%

As the concluded percentage of two sequence similarity is
86%.s0 this is an evidence that both have a similar
physiochemical properties of about86%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage 0f86% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:
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Ls=356
La=Lb =405
SimlarityPerc=88%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 88%.

11"%experiment :When closing a sequence size N=254 in
order to simulation a prion protein which consist of 254 amino
acids so the following sequence had been given by the
program .

QNNLGYWLLALFVTTCTDVGLCKKRPKPGGWNTGGSRYP
GQGSPGGNRYPPQSGGTWGQPHGGGWGQPHGGGWGQP
HGGGWGQPHGGGWSQGGGTHNQWNKPSKPKTNLKHVA
GAAAAGAVVGGGMFVNAGGQPLAVFFDGGPFWEDRYYR
ENMYRYPNQFNNNPVDQYSNQNNFVHDCVNITIKQHTVTT
TTKGENFTETGGPGAFGGMPFNQVTQYQKESQAYYDGRR
SSAVLFSSPFLNTNVSVFFVGLGL

A - when a generated sequence compared with a real protein
sequence of (254) amino acids size following results has
obtained :

195 TRGENFTETDVKMMERVVEQMCVT! LFSSPPVILLISFLIFLIVG

Figure (24): Sequence alignment in sequence
generated the 11th experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 80%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 80%.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(25a) clears the real sequences
while the figure (25b) clear the generated sequences for the
simulation program

10 i} 30 40 50 &0

o v e e o il
MANLGYWLLA LFVTTCTDVG LCKERPERGG WHTGGSRYPG 0GIPGGNRTP POSGGTWGOR
HEGGUGOPHE GOWGOPHEGE WSQPHGGGWS (GGETHNOWN KPIKPRTNLE HVAGARAAGA
WYGGLGGYHL GIAMSRPMLE FGENDWEDRYY RENMYRYPHQ VEVRPVDOTS NONNFWHDCV
NITIKQHTVT TTTKGENFTE TDVEMMERYY EQMCVTQYQE ESQAYVDGRR 35AVLFISPR
VILLISFLIF LIVG
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figure(25a) real sequences
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VYGGGMEYNA GGOPLAYFFD GGPFUEDRYY RENMYRYFNQ FNNNPYDQVS NQNNFVHEDCV
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figure (25b) generated sequences for the simulation
program

and the computer gave these results
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Ls =215
La=Lb= 254
SimlarityPerc = 85%

As the concluded percentage of two sequence similarity is
85%.s0 this is an evidence that both have a similar
physiochemical properties of about85%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage of 85% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls =223
La=Lb=254
SimlarityPerc = 88%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 88%.

12"%experiment :When closing a sequence size N=151 in
order to simulation a prion protein which consist of 151 amino
acids so the following sequence had been given by the
program .

GNWAPHSNWALLLAAAFLCDSGAAKGGRGGARGSARGG
VRGGARGASRVRVRPAQRYGAPGSSLRVAAAGAAAGAAA
AGAAAGGLPSGWRRAAGPGERLGLEDEEGVPGGNGTGPG
IYSGRAWTPQFTPTRGPRLCLVLGGAFFTVGLLRP

A - when a generated sequence compared with a real protein sequence
of (151) amino acids size following results has obtained :

Figure (26 ):Sequence alignment in sequence
generated the 12th experiment

And us it is cleared from the previous figure the matching percentage
between a real sequences cases and the generated sequences
cases from simulation program reach to 83%of cases .and
through the presence of such a match between the primary
protein composition so it is possible to predict the position
and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 83%..

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(27a) clears the real sequences
while the figure (27b) clear the generated sequences for the
simulation program

L2l PAWTSGAGPT RGPRLCLVLG GALGALGLLE P

1 MHNWAPATCWA LLLAAAFLCD 3GAAKGGRGG ARGIARGGVWR GGARGASRVE VRPAORTGAP
6l GHGLEVAALG AAAGAAAGAA AGLAAGSGWE RAAGPGERGL EDEEDGVEGG NGTGRGIVIT

Figure (27a) real sequences
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1 CGNWAPHSHNWA LLLAAAFLCD SGAAKGGRGG ARGSARGGVR
61 GSSLRVAAAG ABAGAAAAGA AAGGLPSGWR RAAGPGERLG LEDEEGVPGG NGTGPGIY
L2l RAWTPOFTPT RGPRLCLVLG GAFFTVGLLE P

GGARGASRYR ¥RPAQRYG

AP
[S6

Figure (27b) generated sequences for the simulation
program
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and the computer gave these results.
Ls= 137

La=Lb =151

SimlarityPerc = 91%

As the concluded percentage of two sequence similarity is
91%.s0 this is an evidence that both have a similar
physiochemical properties of about91%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage of 91% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls= 137
La=Lb=151
SimlarityPerc = 91%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 91%.

13thexperiment :When closing a sequence size N=89 in
order to simulation a prion protein which consist of 89 amino
acids so the following sequence had been given by the
program .

PQGGGGWGQPHGGGWGQPHGGGWGQPHGGGWGQPHG
GGWGQPHGGGWGQPHGGGWGQPHGGGWGQPHGGGW
GQPHGGGWGQPHGGGWGQ

A - when a generated sequence compared with a real protein
sequence of (89) amino acids size following results has
obtained :

Identities

T4/88 (83%)

GGWGGFHGGGWGOPHGGGWGHGOGGEHNGOPHGGTPNQPHGGERG

HGGGWGOPHGGGHGOPHGGGWGOPHGGEWE

Figure (28): Sequence alignment in sequence
generated the 13th experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 83%of
cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 83%.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(29a) clears the real sequences
while the figure (29b) clear the generated sequences for the
simulation sequences

10 20 0 40 50

&0

1 POGEGEUGIF HGGGWGIPHG GRWGQPHCGE WRQPHGGENC QPHGGEWGOP HRGGWGOPHG

61 GEWGIPHGEE WOOPHGGRUG (FHGRETG]

Figure (29a) real sequences
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1 FHGGGEWGQR HGGRUGOFEG GONCGFHGGE WGRQPHOGRG UGQCGEUGIP HECTRNDFHG
61 GRAGIPHEGE GEOPEPHGUC QPHGGOHGE

Figure (29b) generated sequences for the simulation
program

and the computer gave these results.
Ls=72

La=Lb=89

SimlarityPerc = 81%

As the concluded percentage of two sequence similarity is
81%.s0 this is an evidence that both have a similar
physiochemical properties of about81%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage 0f81% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls =83
La=Lb=89
SimlarityPerc = 93%

The similarity percentage when considering an amino acid H
as a polar amino acid increase to be 93%.

14"Mexperiment :When closing a sequence size N=2202 in
order to prion protein which consist of 2202amino acids so
the following sequence had been given by the program .

PHRCNFQNSLNGTGNPNFQPVQTNAGGFGHQMAQTGAAAAA
AATGQYYNPMLQQQQYLNFGFGMNYNNLFDFQAQQQQQQQ
YLMQQQQQQQQLHHQQQQQHQNIAAQPQAQHHQMNMFTQ
HQMLQLMQQQQQQQQQPVQQIQRQQPIAFFPLSTGPTHPGRT
GTPTGTVFNSHAIFMTCVISSHQKLYEEQCRQIEKERKEQEERK
RKQELEEQRKRNETPGGGINITTTY TNGPGNDVNVHMNRERL
AEIKRLEEATAFGIPMILTDQFGMGPQAMLQKMQGEQNKHIA
EVERQRSELHGTFMFLMILGLLVGTHFGFNFLDMIPFPYESMV
DSTLPQVFDMERDSALNASGLPAGGRPLPGGQNHLNQLFRGP
PHNGVLKALLKLQTIKYFTYLFSSSLTRMDKNRHDDKETNDL
FLDKLPPIIQAVVNYNTSALDVDSHNDNSQFIGNFVMMTEDIT
RTTATMTSSSSYNNHHQNSIVMMTSSSVSMSERNPMNLYTMN
HHDVDEEFPAPISIEKRRQMNVFLAPVKAGGGGGQNQRKKRD
MVENLYDNLTDNFVPTDTGRRGRRRGRGSDDDEDELLQVNY
TQIEEMEKGVKLPASGVTGFTTTEDVQHFFGSQGFGRRKEDR
RKDRSPTPEDVIESRDAEWQERLRLKMEREPSRKADEESQNA
WSPQALADNETFTRFCQTVDGVLEQGDSLDTELKMPKNKKR
RSGGDHHHKKGTDFMESDEEEEMDEIDPDLRIELYYILEELRR
GSARLRENALQAVGADKLLKLVAMLLDRNIRTISADNQRLLYV
PCDDDVDVGDVLEKEICEERVKRAGFAAVVALNIMSSHRMH
KQVIIEDVIDRCVGLTRLLLIHLIYPASDSIYKSVNSKKKDRAM
PTGRRRKKAGVCTRDKFSEYIYERITEAIGLLAVLVKSESMLTT
GGTNAGSVALTPFFVANVGSLQIVYMYSASNIFSRAEDSLRFS
MITDLLSSLHRAPQFGCRNIGLQAHGPDGSWISTTTALFIQLVQ
STIKIPKFKGHADEDELAKRSKKEEAMVREGFLKASKVTNAFL
NGFLAKCSQKGNKMDGEEDY TFTPGFLNQELLSAHRSPEWPA
AEMILTALGSLLVKNFRSKSSDMTIRQASLDYLGNITAKLRKD
QKEAIAGERRLDAVVKKSFLLLSDKGVEDYESVDISNLKQND
KLKVLETSLIDYLVITNSSDIIVYACNFYVGFPMYEVAEDLESA
RSKLKQTVDTNESEKDVKKAERKYEKIQYRGAEMKVFLSKIL
DKPFLKRRLEKSNKVKMLDSDAFWAVKFLAQSREFTQSFDTY
LKHIVFGAGSETIVALRSKALKCLSSTAVFDSSVLILEDVQQAV
HTRMVDSHAQVRESAVELIGRFVLYDMVLGGGYSQIAERILD
TGVAVDLPVIRIMREICEKFPTFEMIPDMLARMTPRVTDEEGV
KKLVFETFTLLWFQPVDTRIYTNAVGTFTITMCSVAQHCIKDA
MSDYLEQLHLLLNPGFTFGSGMSVANRQIIDSLVDHILNLEQH
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KSSGMFLEVELMRRKEQEEKYMAYLSTLAVFSKGARLLLTSH
VEVLLPYLTFSGAKTNAENQVTKCMIGMLERVIPLVPFGDFYV
LDSIDENLCKVIHSLDMALVVNPVSCVASIYKKFKRGATKTID
VFSTYLKHLEVFKRNFDSNPRYDLQY GFFPILSRSIFTLGVLSR
YGQFEEFVKEDPTEEKVEASPNFALLHGGHNSRYHKGGLRQK
ALTAMGHFCAQHSTYLTKRQLTNTYFTPGNAANSPQQQQQR
LLVLQNLEMFLQCEEQKLAASHDKWDENKEAQNLKEMELSG
SGLGSSVIQYWKAVLESYYVDADIQLRRAAQVVWLTLNQGL
GFMPGASIPTLIAMTTDPVDVIRNRIDILKEIIDSKYSGMVQSKA
MQGVRLSYKLHLKLMLTQQEKFVRGFRCDDFHLNTLPNALPE
THDGMAVTLSGLYQSLRTNRQQRRFFLQSMVKLFSEFFSHDK
PQLMEY IFIADNLAMFPYQMDENGNLGNMQIDQNIAQTGQSL
LVQYKLQLRMQESEDEDIVFLDENMMSRLSQLGQIETFYLFLD
SQVPSSLLLYVRTFMHNLYGFNETKVAEYQPSEAAKVYEKAV
TNTQIHMFKPITALEALNFPFEWGSFQHTGTMFGGGPQGRKM
LLSLDQVEEVEVSNTTAANDDYDEEEDGGEDQNNGFMGPGM
HH

A - when a generated sequence compared with a real protein
sequence of (2202) amino acids size following results has
obtained :

figure(30):Sequence alignment in sequence generated
the 14th experiment

figure (30)-follow:Sequence alignment in sequence
generated the 14th experiment

And us it is cleared from the previous figure the matching
percentage between a real sequences cases and the generated
sequences cases from simulation program reach to 80%of
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cases .and through the presence of such a match between the
primary protein composition so it is possible to predict the
position and the crop of the 2ndary protein composition which
generational from the simulation program with success
percentage of 80%.

B /regarding the similarity percentage between the real
sequence cases and the generated sequence cases from
simulation program the figure(33a) clears the real sequences
while the figure (33b) clear the generated sequences for the
simulation program

figure (31b) generated sequences for the simulation

program
and the computer gave these results.
Ls =1853
La=Lb=2202

SimlarityPerc = 84%

As the concluded percentage of two sequence similarity is
84%.s0 this is an evidence that both have a similar
physiochemical properties of about84%and by this there will
be a shared evolutional relationship between them which
leads to liability of the generated sequence to be replaced by
the real one success percentage 0f84% .

But when considering an amino acid H as a polar amino acid
the computer gave these results:

Ls = 1900
La=Lb =2202
SimlarityPerc = 86%

The similarity percentage when considering an amino acid
Has a polar amino acid increase to be 86%.
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7. CONCLUSION

The next schedule summarizes the previous experiments results
the second column of the schedule clears names of protein that
have been simulated by different sized amino acids N (amino
acid).and the 4th and 5th column gives the matching /similarity
percentage between the factions and generated sequences and
the last column gives the similarity percentage when the amino
acids H considered as one of the polar amino acids.

Table 2: Summary of amino acids simulation experiments.

simil | simi | matching | Protein the name of the | experime

arity | larit | percentag | size(N) simulation Protein nt

perc |y e(%) number

enta | perc

ge of | enta

pola | ge

r (%)

ami

no

acid

s

(%)

84 81 77 1075 brain tissue disease 1
(1) protein

81 78 71 818 brain tissue disease | 2
(2)protein

81 79 73 421 brain tissue disease | 3
(3)protein

78 77 72 1006 brain tissue disease | 4
(4)protein

82 80 71 890 sudden spasmodic 5
(1) epilepsy

85 82 78 774 sudden spasmodic 6
)2( epilepsy

80 77 70 888 sudden spasmodic 7
(3) epilepsy

85 82 77 337 (1) Prion protein

86 84 79 1196 (2) Prion protein

88 86 77 405 (3) Prion protein 10

88 85 80 254 (4) Prion protein 11

91 91 83 151 (5) Prion protein 12

93 81 83 89 (6) Prion protein 13

86 84 80 2202 (7) Prion protein 14

From the previous simulation programs a lot of conclusion
obtained which are:

1. The simulation program which built for this study is
of good efficacy .because it can generates an amino
acids sequences simulates to an acceptable degree to
the real (factious) sequence to those amino acids .

2. The matching percentage between a factious
sequences cases and generated sequences cases from
simulation program became between 71%and 83% of
cases .

3. The similarity percentage between a factious
sequences cases and generated sequences cases from
simulation program became between78% and 93%.

4. The matching and simulation good sharing between
the factious and generated sequences excludes the
random matching and this indicates that the sequences
descended from one developmental origin .

5. The detection of the location and corps of secondary
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protein composition is possible if the proteins 2ndory
composition that match's its initial one is known which
means that match's its initial one is known . which
means that this proteins matching in initial
composition leads to make this matching in 2ndory
composition and function but if the proteins are
matched in composition and function is not necessary
leads to matching in initial composition and through
the presence of such matching in between the initial
compositions so it is possible to detect the 2ndory
protein composition position and corps if the 2ndory
protein composition that matched with in the initial
one is known

6. When amino acids H considered from the polar amino
acids so the percentage between the two sequences
increase . and this leads to similarity increasing
between the physiochemical characters of both
sequences which may leads to increase the shared
developmental relationship between the sequences and
by this the two sequences became more liable to
exchange between each other without a great
influences
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