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Analysis of Cancer Proteins: Pattern
Identification on Escherichia coli Species

Abstract

A major challenge of protein sequence analysis is efficient and accurate detection of
pattern and similarities that allow functional prediction. We analyzed the different
species of protein sequences for getting a pattern. In this work, we have analyzed
to find pattern for cancer disease from Escherichia coli protein sequences. The
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Introduction

Human have battled against cancer throughout their existence.
One of the first written descriptions of cancer is found in an
Egyptian papyrus around 3000 B.C. A major challenge of protein
sequence analysis is efficient and accurate detection of pattern
and similarities that allow functional prediction. However,
previous reports analyzed only a limited number of proteins
Botos |, et al. [1] analyzed the catalytic domain of Escherichia coli
in which they identified that Lon protease has a unique fold and
a Ser-Lys dyad is in the active site. Eugene V et al. [2] analyzed
the Sequence of similarity analysis of Escherichia coli proteins
namely, Functional and evolutionary implications. Goldberg A
L, et al. [3] analyzed the ATP-dependent protease La (lon) from
Escherichia coli. Rasulova F S, et al. [4] analyzed the synthesis and
characterisation of ATP-dependent forms of Lon-proteinase with
modified N-terminal domain from Escherichia coli. Brunger AT [5]
analyzed the free R value: A novel statistical quantity for assessing
the accuracy of crystal structures. Botos |, et al. [6] analyzed the
Atomic-resolution crystal structure of the proteolytic domain of
Archaeoglobus fulgidus in which Lon reveals the conformational
variability in the active sites of Lon proteases. Gottesman S and
Maurizi M R [7] analyzed the regulation of proteolysis: Energy-
dependent proteases and their targets. Engh R and Huber R
[8] analyzed the accurate bond and angle parameters for X-ray
protein-structure refinement. Manikandakumar K, et al. [9-
15] analyzed for finding the patterns from different proteome
and genome sequences. (Brunger A T, et al. [16] analyzed the
crystallography and NMR system: A new software suite for
macromolecular structure determination. Melnikov E, et al.
[17] analyzed the coupling of proteolysis to ATP hydrolysis upon
Escherichia coli Lon protease functioning of ATP hydrolysis.
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Gottesman S, et al. [18] analyzed the protein quality control:
Triage by chaperones and proteases. Botos |, et al. [19] analyzed
the Crystal structure of the AAA+ a domain of E. coli Lon protease
at 1.9 A resolution. Brunger A T, et al. [20] analyzed the slow-
cooling protocols for crystallographic refinement by simulated
annealing. In this work, we have analyzed to find pattern from
Escherichia coli protein sequences. These sequences have been
compared with different species to identify the pattern.

Results and Discussion

Analysis of individual amino acid contents:
(Figure 1)

We analyzed the amino acids of different species for Cancer
disease (Table 1). From the 12 species, itis found that the E.coli has
secured the alanine at highest level (7.87%). The lowest alanine
at 6.36% in human species. In cysteine amino acid, the highest
score secured is 2.23 in rat species. The least score for cysteine
in E.coli species is at (1.37%). The E.coli species has secured at
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high percentage of aspartic acid (6.59%). The least aspartic
amino acid secured at (5.43%) in rat species. The rat species has
secured at high percentage of glutamic amino acid (7.36%). The
E.coli secured lowest glutamic amino acid (5.49%). The highest
percentage of phenylalanine amino acid secured in horse species
(4.23%). The lowest percentage of phenylalanine amino acid
has secured in rat species (3.58%). The highest percentage of
glycine amino acid is found in horse species (7.60%). The lowest
percentage of glycine amino acid is found in rat species (6.37%).

The highest percentage of histidine amino acid is found in E.coli
species (3.73%). The lowest percentage of histidine amino acid
is identified in cow species (2.46%). The highest percentage of
isoleucine amino acid is detected in E.coli species (6.71%). The
lowest percentage of isoleucine amino acid is found in rat species
(4.41%). The highest percentage of lysine amino acid is identified
in whale species (6.71%). The lowest percentage of lysine amino
acid is detected in E.coli species (3.97%). The highest percentage
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of leucine amino acid is found in rat species (10.06%). The lowest
percentage of leucine amino acid is identified in horse species
(9.12%). The highest percentage of methionine amino acid is
detected in E.coli species (2.81%). The lowest percentage of
methionine amino acid is found in rat species (1.6%).

The highest percentage of asparagine amino acid is identified in
E.coli species (4.5%). The lowest percentage of asparagine amino
acid is detected in whale species (3.63%). The highest percentage
of proline amino acid is found in rat species (5.55%). The lowest
percentage of proline amino acid is identified in whale species
(4.78%). The highest percentage of glutamine amino acid is
detected in E.coli and rat species (5.06%). The lowest percentage
of glutamine amino acid is found in horse species (3.88%). The
highest percentage of arginine amino acid is identified in human
species (5.37%). The lowest percentage of arginine amino acid is
detected in rat species (4.63%). The highest percentage of serine
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Figure 1 Analysis individual amino acid contents in different species.
(X-axis: Name of the amino acid & Y-axis: percentage value).
. J
Table 1 Amino Acid calculation for different species in Cancer Disease.
Name o'f the Name of the Amino Acid
Species
A C D E F G H I K L M N P Q R S T Vv W Y
chimpanzee 6.95 1.82 563 6.5 3.88 7.07 2.69 511 584 9.26 2.2 4.07 5.07 4.41 5.08 6.55 5.68 7 1.5 3.67
cow 6.73 1.67 5.78 6.82 3.85 7.08 2.46 537 6.41 9.16 2.1 4.07 5.06 4.18 483 6.23 582 7.03 16 3.77
donkey 6.98 1.87 5.68 6.54 3.88 7.12 2.74 5.12 59 9.24 216 395 511 425 508 6.63 561 7.02 144 3.67
duck 7.01 1.78 5.66 6.59 3.88 7.05 2.69 536 596 9.35 225 4.02 49 4.12 508 695 568 681 141 345
ecoli 7.87 137 6.59 5.49 3.65 7.38 3.73 6.71 397 985 281 45 505 506 4.69 422 591 6.67 165 284
elephant 7.03 1.87 5.66 6.56 3.89 7.13 2.74 5.13 593 9.22 2.17 395 51 4.24 505 6.61 561 7.02 144 3.66
fish 7.39 1.71 575 6.47 4.04 7.18 2.84 532 598 9.22 214 422 499 4.09 49 6.41 547 69 138 361
horse 7.37 2.04 56 6.18 423 7.6 268 508 6.19 9.12 2.04 398 4.96 3.88 4.73 6.75 578 732 128 3.2
human 6.36 2 549 698 4.02 6.78 2.88 496 593 943 2.14 3.69 525 4.46 537 692 529 6.67 156 3.82
musmusculus  6.97 1.87 5.69 6.55 3.88 7.12 2.73 5.12 59 924 217 395 5.11 4.25 509 6.63 562 7.01 144 3.67
rat 6.86 2.23 5.43 7.36 3.58 6.37 2.84 4.41 583 10.06 1.6 3.78 555 506 4.63 69 4.43 6.86 188 4.34
whale 7.53 1.66 548 6.84 3.9 7.16 333 521 6.71 946 2.1 3.63 478 4.11 476 635 534 6.75 146 3.46

This article is available in: http://colorectal-cancer.imedpub.com/archive.php



aminoacidisfoundin duckspecies (6.95%). The lowest percentage
of serine amino acid is identified in E.coli species (4.22%). The
highest percentage of threonine amino acid is detected in e.coli
species (5.91%). The lowest percentage of threonine amino acid
is found in rat species (4.43%). The highest percentage of valine
amino acid is identified in horse species (7.32%). The lowest
percentage of valine amino acid is detected in E.coli and human
species (6.67%). The highest percentage of tryptophan amino
acid is found in rat species (1.88%). The lowest percentage of
tryptophan amino acid is identified in horse species (1.28%).
The highest percentage of tyrosine amino acid is detected in rat
species (4.34%). The lowest percentage of tyrosine amino acid is
found in E.coli species (2.84%).

Analysis of group of amino acid contents (Figure
2 and Table 2)
The highest percentage of hydrophobic group amino acid

species is idenfied in E.coli (23.23%). The lowest percentage of
hydrophobic group amino acid species is detected in human

Table 2 Analysis of group of amino acid contents.

2015

Vol. 1No. 1:5

Colorectal Cancer: Open Access

ISSN 2471-9943

(21.06%). The highest percentage of hydrophobic group amino
acid species is found in E.coli (19.38%). The lowest percentage of
hydrophobic group amino acid species is idenfied in rat (17.59%).
The highest percentage of polar uncharged group amino acid
species is detected in horse (27.99%). The lowest percentage
of polar uncharged group amino acid species is found in rat
(26.54%). The highest percentage of polar charged group amino
acid species is identified in rat (11.29%). The lowest percentage
of polar charged group amino acid species is detected in horse
(9.2%). The highest percentage of charged positive group amino
acid species is found in whale (11.47%). The lowest percentage
of charged positive group amino acid species is identified in
E.coli (8.66%). The E.coli species only has the least score of
8.66% when compared to other species. The other species has
secured score greater than 10.46%. Therefore, the E.coli has the
different pattern when compared with the other species. The
highest percentage of charged negative group amino acid species
is identified in rat (12.79%). The lowest percentage of charged
negative group amino acid species is detected in horse (11.78%).

Analysis of E.coli pattern from individual amino
acid contents

chimpanzee 2137 181 27.78 9.68 1092 1213 The E.coli secures the alanine and aspartic amino acid at 7.87%
cow 21.56 1774 2738 95 1124 12,6 & 6.59% respectively. The other species has secured alanine and
donkey 2138 1813 2756 972 10.98 12.22 aspartic acid amino acid less than 7.56% & 5.78% respectively.
duck 2152 18.04 27.82 933 11.04 12.25 The E.coli secures the glutamic amino acid at 5.49%. The other
ecoli 23.23 1938 27.07 9.59 8.66  12.08 species has secured glutamic amino acid greater than 6.18%.
elephant 2137 18.19 2754 971 1098 12.22 The E.coli other amino acid like histidine, isoleucine, serine and
fish 21.44 1856 27.37 954 10.88 12.22 threonine also secures either high or low percentage score when
horse 21.52 186  27.99 9.2 10.92 11.78 compared with other species. Therefore, it is found that the E.coli
human 21.06 17.77 27.14 1026 113 12.47 species is identifed with the different pattern compared with the
musmusculus  21.37 1813 2757 9.71 1099 1224  other species individual amino acid contents.
rat 21.33°17.59 26,54 111,29 1046 12,79 Analysis of E.coli pattern from group of amino
whale 21.42 1831 26.59 9.91 11.47 1232

Hs—Hydrophobic strong; Hw—Hydrophobic weak; Puc—Polar uncharged;
Pc—Polar charged; Cp—Charged Positive; Cn—Charged negative.

acid contents:
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Figure 2 Analysis for group of amino acid contents in different species.
\ (X-axis: Name of the species & Y axis: percentage value). Y,
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weak amino acid group at 23.23% & 19.38% respectively when
compared with other species. The other species has secured
highest hydrophobic strong and hydrophobic weak amino acid
group at less than 21.56% & 18.56% respectively. The E.coli
species also secured the least score of 8.66% when compared
with other species for charged positive amino acid group. The
other species has secured greater than 10.46% for charged
positive amino acid group. Therefore, it is found that the E.coli
species is identified with the different pattern when compared
with the other species.
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Conclusion

We have analyzed different species of protein sequences.
We identified a pattern on Escherichia coli protein sequences
when compared with 12 different species. The Escherichia coli
protein sequence only is getting a different pattern on analysis of
individual amino acid contents and group of amino acid contents
also. These results may be used to design a new accurate drug for
cancer disease on human species.
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