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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:

Enzymes have always been important to food technology because 
of their ability to act as catalysts, transforming raw materials into 
improved food products. Food processing enzymes are used as 
food additives to modify food properties. Food processing en-
zymes are used in starch processing, meat processing, dairy indus-
try, wine industry and in manufacture of pre-digested foods. The 
presentation aims to provide an updated and succinct overview 
on the applications of enzymes in the food sector, and of progress-
es made, namely, within the scope of tapping for more efficient 
biocatalysts, through screening, structural modification, and im-
mobilization of enzymes. Targeted improvements aim at enzymes 
with enhanced thermal and operational stability, improved spe-
cific activity, modification of pH-activity profiles, and increased 
product specificity, among others. This has been mostly achieved 
through protein engineering and enzyme immobilization, along 
with improvements in screening. Chemicals are incorporated of 
proteins collapsed with confounded shapes; they are available all 
through the body. The concoction responses that keep us alive – 
our digestion – depend on the work that compounds convey out.
Enzymes accelerate (catalyze) synthetic responses; now and again, 
catalysts can make a compound response a huge number of times 
quicker than it would have been without it.A substrate ties to the 
dynamic site of a protein and is changed over into items. When 
the items leave the dynamic site, the catalyst is prepared to ap-
pend to another substrate and rehash the process.The stomach 
related framework – compounds help the body separate bigger 
complex particles into littler atoms, for example, glucose, with 
the goal that the body can utilize them as fuel.DNA replication – 
every cell in your body contains DNA. Each time a cell isolates, 
that DNA should be replicated. Catalysts help in this procedure 
by loosening up the DNA curls and duplicating the information.
Liver chemicals – the liver separates poisons in the body. To do 
this, it utilizes a scope of catalysts. The “lock and key” model was 
first proposed in 1894. In this model, a protein’s dynamic site is 
a particular shape, and just the substrate will fit into it, similar to 
a lock and key.This model has now been refreshed and is known 
as the incited fit model. In this model, the dynamic site changes 
shape as it associates with the substrate. When the substrate is 
completely secured and in the specific position, the catalysis can 
start. Compounds can just work in specific conditions. Most com-
pounds in the human body work best at around 37°C – internal 
heat level. At lower temperatures, they will in any case work how-

ever considerably more slowly.Similarly, chemicals can just capaci-
ty in a specific pH extend (acidic/antacid). Their inclination relies 
upon where they are found in the body. For example, compounds 
in the digestive organs work best at 7.5 pH, while catalysts in the 
stomach work best at pH 2 in light of the fact that the stomach 
is substantially more acidic.If the temperature is excessively high 
or if the earth is excessively acidic or antacid, the protein changes 
shape; this modifies the state of the dynamic site with the goal 
that substrates can’t tie to it – the chemical has gotten denatured. 
ome catalysts can’t work except if they have a particular non-pro-
tein particle appended to them. These are called cofactors. For 
example, carbonic anhydrase, a chemical that keeps up the pH of 
the body, can’t work except if it is joined to a zinc ion.Inhibition 
To guarantee that the body’s frameworks work effectively, now 
and then chemicals should be eased back down. For example, 
if a chemical is making an over the top item, there should be an 
approach to decrease or stop production.Enzymes’ movement can 
be hindered in various ways:Competitive inhibitors – a particle 
obstructs the dynamic site so the substrate needs to contend with 
the inhibitor to append to the enzyme.Non-serious inhibitors – 
an atom ties to a compound some place other than the dynamic 
site and diminishes how adequately it works.Uncompetitive in-
hibitors – the inhibitor ties to the protein and substrate after they 
have bound to one another. The items leave the dynamic site less 
effectively, and the response is eased back down.Irreversible in-
hibitors – an irreversible inhibitor ties to a chemical and for all 
time inactivates it.Examples of explicit compounds There are a 
great many proteins in the human body, here are only a couple 
examples:Lipases – a gathering of chemicals that help digest fats 
in the gut. Amylase – helps change starches into sugars. Amylase 
is found in spit. Maltase – additionally found in spit; breaks the 
sugar maltose into glucose. Maltose is found in nourishments, 
for example, potatoes, pasta, and lager. Trypsin – found in the 
small digestive system, separates proteins into amino acids. Lac-
tase – likewise found in the small digestive tract, breaks lactose, 
the sugar in milk, into glucose and galactose. Acetylcholinester-
ase – separates the synapse acetylcholine in nerves and muscles.
Helicase – unwinds DNA. DNA polymerase – orchestrate DNA 
from deoxyribonucleotides. Catalysts have an immense impact in 
the everyday running of the human body. By authoritative to and 
adjusting mixes, they are essential for the correct working of the 
stomach related framework, the sensory system, muscles, and a 
whole lot more All catalysts were once thought to be proteins, 
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however since the 1980s the synergist capacity of certain nucleic 
acids, called ribozymes (or reactant RNAs), has been illustrated, 
invalidating this maxim. Since so little is yet thought about the 
enzymatic working of RNA, this conversation will concentrate ba-
sically on protein catalysts. An enormous protein catalyst particle 
is made out of at least one amino corrosive chains called poly-
peptide chains. The amino corrosive succession decides the trade-
mark collapsing examples of the protein’s structure, which is basic 
to compound explicitness. On the off chance that the chemical 
is exposed to changes, for example, vacillations in temperature or 
pH, the protein structure may lose its uprightness (denature) and 
its enzymatic capacity. Denaturation is in some cases, however not 
generally, reversible. Bound to certain proteins is an extra concoc-
tion segment called a cofactor, which is an immediate member in 
the reactant occasion and in this manner is required for enzymat-
ic movement. A cofactor might be either a coenzyme—a natural 
particle, for example, a nutrient—or an inorganic metal particle; 
a few catalysts require both. A cofactor might be either firmly or 
inexactly bound to the compound. On the off chance that firmly 
associated, the cofactor is alluded to as a prosthetic gathering. Al-
losteric control can include incitement of protein activity just as 
restraint. An activator particle can be bound to an allosteric site 
and actuate a response at the dynamic site by changing its shape 
to fit a substrate that couldn’t incite the change without anyone 
else. Regular activators incorporate hormones and the results of 
prior enzymatic responses. Allosteric incitement and hindrance 
permit creation of vitality and materials by the cell when they are 
required and restrain creation when the flexibly is sufficient.

Key Words: Enzyme activity, exopolysaccharide, microwave, 
non-thermal effect.

Results: MW treatment was found to be capable of altering bac-
terial growth, enzyme activity, and EPS production significantly. 
Amylase activity in B. subtilis suffered a heavy loss of 67.43% 
(P<0.01) following 6 min MW exposure. Pectinase activity in 
MW treated (4 min duration) B. subtilis was 169.92 times higher 
(P<0.01) than that of control. MW treatment for 4 min and 6 min 
duration were able to induce EPS production in Xanthomonas 
campestris by 46.15% (P<0.01) and 53.84% (P<0.05) respectively.

Conclusion: MW treatment was found to alter growth, enzyme 
activity, and EPS production significantly in the test bacteria. This 
study positively suggests existence of non-thermal effects of MW 
radiation on biological entities. Further investigation on mode of 
action of these MW specific athermal effects, and on their genetic 
stability are warranted.
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