
Egyptian Informatics Journal 23 (2022) 271–290
Contents lists available at ScienceDirect

Egyptian Informatics Journal

journal homepage: www.sciencedirect .com
A novel optimization algorithm (Lion-AYAD) to find optimal DNA protein
synthesis
https://doi.org/10.1016/j.eij.2022.01.004
1110-8665/� 2022 THE AUTHORS. Published by Elsevier B.V. on behalf of Faculty of Computers and Information, Cairo University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

⇑ Corresponding author at: Department of Computer Science, Faculty of Science
for Women (SCIW), University of Babylon, Babylon, Iraq.

E-mail addresses: samaher@itnet.uobabylon.edu.iq (S. Al-Janabi), alkaim@iftc.
uni-hannover.de (A. Alkaim).

Peer review under responsibility of Faculty of Computers and Information, Cairo
University.

Production and hosting by Elsevier
Samaher Al-Janabi b,⇑, Ayad Alkaim a

aDepartment of Chemistry, Faculty of Science for Women (SCIW), University of Babylon, Babylon, Iraq
bDepartment of Computer Science, Faculty of Science for Women (SCIW), University of Babylon, Babylon, Iraq

a r t i c l e i n f o
Article history:
Received 25 May 2018
Revised 8 February 2020
Accepted 22 January 2022
Available online 12 February 2022

Keywords:
Intelligent bioinformatic analysis
Optimization
Synthesis
Lion-AYAD
DNA
PSO
COA
WOA
LOA
Spirally searching and Bubble net searching
mechanism
a b s t r a c t

In this paper, we present a new algorithm to find the optimal proteins generated through DNA synthesis.
The algorithm executes in five stages: in the first stage, it takes a DNA sequences and consider it as the
initial populations of lions, determined the main positions of each lion and the main distances among
lions and goal point then consider this distance as fitness of that lions, after that sort the lions based
on their fitness to preparing it to the second stage. The second stage develops lion optimization algorithm
(LOA) by adding four new features on it, each feature performance one task, a replacing the kernel of LOA
(i.e., searching machnizam) by spirally searching & Bubble net searching to increase the accuracy, at the
same time reduce the execution time to reach of the goal achieve by A Smart feature. The main purpose of
the third stage is determining lion active or more yauld where each lion in population need update the
positions and fitness after each move in searching space to reach of their goal., this achieved through
Yauld feature. The fourth stage applies the Cooperative features to convert the active sequence of DNA
(i.e., Yauld lion) into mRNA after that built tRNA from it after splitting it into triplet to start to generate
the proteins. Synthesis of all triplet of tRNA to generated final proteins result by new optimization algo-
rithm achieved based on deep composite that satisfies the four rules, this feature called Deep feature and
represent the final stage of the algorithm. The new algorithm appears as a pragmatic optimization model,
it proves their robust to work with dynamic length of DNA sequence. It increases accuracy and reduces
execution times.
� 2022 THE AUTHORS. Published by Elsevier B.V. on behalf of Faculty of Computers and Information,
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1. Introduction

DNA replication is semi-conservative in nature. DNA is com-
prised of a double-stranded helical base of nucleotides. This double
strand ‘‘unzips” at the beginning of the replication process, sepa-
rating into two single strands, which can be copied. Each of the
two strands is then replicated, resulting in two new daughter
strands of DNA from the parent helix, while conserving the original
base sequence of the parent strand. (a) Continuous DNA Replica-
tion, and (b) Discontinuous DNA Replication.

Optimisation is an overall term used in many areas, intelligent
computation in different types also in different sciences to reach
of the best values (i.e., These values take multi names such as min-
imum, maximum, less cost, high performance, etc.) Based on the
nature of the problem and what the researchers need to prove from
this problem (i.e., Based on the objective function/functions of the
problem). Sometimes the field of used determined the specific def-
inition of term optimization.

In this paper, we will focus on optimization of the side algo-
rithms by enhancing the search machnizam and add new capabil-
ities into one of the optimization algorithms that begin search on
optimal values based on specific strategy apply on initial popula-
tion and in each step attempts to find the best path and values
allowed it to near from their first sub goal, Then Second etc. to
reach of the final goal (i.e., search sequence of sub goals to reach
of the final solution of problem). The main properties should con-


