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Genetically Engineered Biomaterials
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ABSTRACT
The involvement of genetic engineering techniques in the development of novel biomaterials has a huge impact on a

vast range of applications. The capability of new genetically engineered material has achieved various innovative

scopes in the biomedical industry. Such materials are usually designed via chemical and physical methods of genetic

engineering. According to the genetic basis of sequence, molecular weight, folded structure, and stereochemistry,

protein polymers thus suggest a generous view for the architecture of protein-based genetically engineered

biomaterials.

The scopes of developing genetically engineered biomaterials are leading to improve biological features of materials

which can enhance the applicability and properties of materials. In the last five years, Genetic engineering research is

becoming closer to the mass consumer. Leading global geneticists predict that in the coming years, a boom will occur

in the genetic engineering market, comparable to the massive spread of personal computers in the 1980s. Thus

genetically modified biomaterials with upgraded biological properties, expanding towards mass-scale industrial

production, and the considerable consumption in regular universal activities.

The techniques used to develop new materials and to modify the properties of existing materials, are subjected to

different industries and fields of scientific researches. CRISPR is an authoritative research tool that facilitates

scientists to deal with the expression of a gene. It has shown tremendous potential in genome research due to its

ability to delete unwanted traits, and possibly even replace them with desirable traits. It is agile, worthwhile, and

more authentic than any preceding gene-editing techniques. Genetically engineered biomaterials have been an

enormous field of research over the last fifteen years and CRISPR has already initiated performing a significant aspect

in boosting biomaterial research.
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INTRODUCTION

People have applied biotechnology operations, such as selectively
breeding animals and fermentation, for thousands of years [1,2].
Late 19th and early 20th century explorations revealed how
microorganisms accomplish commercially advantageous
procedures and how they provoke disease contribute to the
industrial production of vaccines and antibiotics [3,4]. Upgraded
approaches for animal breeding have also emanated from these
ventures [5]. Scientists within the San Francisco Bay Area took a
large leap forward with the invention and development of
recombinant DNA techniques in the 1970s [6-9]. The area of

biotechnology proceeds to expedite with modern revelations and
unique applications predicted to aid the economy throughout
the 21st century [10-12].

Gene targeting is a particular technique that uses homologous
recombination to shift an endogenous gene and can be used to
eliminate a gene, omit exons, insert a gene, or include point
mutations [13]. Genetic engineering has applications in
medicine, research, industry, and agriculture and can be used on
different types of plants, animals, and microorganisms [9,14].

Genetic engineering has staged a collection of drugs and
hormones for medical use. One of its initial applications in
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Abstract
Land leveling is one of the most significant strides in soil 
planning and development. Despite the fact that land leveling 
with machines requires significant measure of vitality, it conveys 
a reasonable surface incline with negligible decay of the dirt 
and harm to plants and different living beings in the dirt. In 
any case, specialists during late years have attempted to decrease 
petroleum derivative utilization and its pernicious symptoms 
utilizing new procedures, for example, Artificial Neural Network 
(ANN),Imperialist Competitive Algorithm – ANN (ICA-
ANN), and relapse and Adaptive Neuro-Fuzzy Inference System 
(ANFIS) and Sensitivity Analysis that will prompt a perceptible 
improvement in the earth. In this examination impacts of 
different soil properties, for example, Embankment Volume, 
Soil Compressibility Factor, Specific Gravity, Moisture Content, 
Slope, Sand Percent, and Soil Swelling Index in vitality utilization 
were researched. The examination was comprised of 90 examples 
were gathered from 3 unique areas. The lattice size was set 20 
m in 20 m (20*20) from a farmland in Karaj territory of Iran. 
The point of this work was to decide best direct model Adaptive 
Neuro-Fuzzy Inference System (ANFIS) and Sensitivity Analysis 
so as to anticipate the vitality utilization for land leveling. 
Methods New techniques such as ANN, ICA, GWO–ANN, 
PSO–ANN, sensitivity analysis, regression, and ANFIS that 
using them for optimizing energy consumption will lead to a 
noticeable improvement in the environment. In this research, 
effects of various soil properties such as embankment volume, soil 
compressibility factor, specific gravity, moisture content, slope, 
sand percent, and soil swelling index in energy consumption were 
investigated. The study was consisted of 350 samples which were 
collected from 175 regions in two depths. The grid size was set 
20 m × 20 m from a 70-ha farmland in Karaj province of Iran. 
Results The models that reveals the relationship between the land 
parameters and the energy indicators were extracted. As it was 
expected three parameters; density, soil compressibility factor 
and, embankment volume index had significant effect on fuel 
consumption. In comparison with ANN, all ICA–ANN models 
had higher accuracy in prediction according to their higher R² 
value and lower RMSE value. Statistical factors of RMSE and 
R² illustrate the superiority of ICA–ANN over other methods 
by values about 0.02 and 0.99, respectively. Results also revealed 
the superiority of integrated techniques over other methods for 
prediction of complicated problems such as land leveling energy 
estimation. Conclusion Results were extracted and statistical 

analysis was performed, and RMSE as well as coefficient of 
determination, R², of the models were determined as a criterion 
to compare selected models. According to the results, 10-8-3-1, 
10-8-2-5-1, 10-5-8-10-1, and 10-6-4-1 MLP network structures 
were chosen as the best arrangements and were trained using 
Levenberg–Marquardt as NTF. Integrating ANN and imperialist 
competitive algorithm (ICA–ANN) had the best performance 
in prediction of output parameters, i.e., energy indicators. New 
techniques based on artificial intelligence, such as Artificial Neural 
Network, integrating Artificial Neural Network and Imperialist 
Competitive Algorithm (ICAANN), or Genetic Algorithms (GA-
ANN), or Particle Swarm Optimization (PSO-ANN) have been 
employed for developing predictive models to estimate the energy 
related parameters and the results were compared to SPSS and 
Sensitivity Analysis results. In this study, several soil properties 
such as cut/fill volume, compressibility factor, specific gravity, 
moisture content, slope of the area, sand percent, and swelling 
index were measured and their effects on energy consumption 
were investigated. Totally 90 samples were collected from 3 land 
areas by grid size of 20m×20m. The aim of this work was to develop 
predictive models based on artificial intelligence techniques to 
predict the environmental indicators of land levelling. Results of 
sensitivity analysis illustrated that only three parameters consist 
of soil density, soil compressibility, and soil cut/fill volume had 
meaningful effects on energy consumption. In this research 
effects of various soil properties such as embankment volume, soil 
compressibility factor, specific gravity, moisture content, slope, 
sand percent, and soil swelling index in energy consumption were 
investigated. The study was consisted of 90 samples were collected 
from 3 different regions. The grid size was set 20 m in 20 m (20 x 
20) from a farmland in Karaj province of Iran. Results According 
to the results of sensitivity analysis, only three parameters; density, 
soil compressibility factor and, embankment volume index had 
significant effect on fuel consumption. In comparison with 
ANN, all ICA-ANN models had higher accuracy in prediction 
according to their higher R.sup.2 value and lower RMSE value. 
Statistical factors of RMSE and R.sup.2 illustrate the superiority 
of ICA-ANN over other methods by values about 0.02 and 0.99, 
respectively. Conclusion Results extracted and statistical analysis 
was performed and RMSE as well as coefficient of determination, 
R.sup.2, of the models were determined as a criterion to compare 
selected models. According to the results, 10-8-3-1, 10-8-2-5-1, 10-
5-8-10-1, and 10-6-4-1 MLP network structures were chosen as the 
best arrangements and were trained using Levenberg-Marquet as 
NTF.
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