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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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Enzyme Engineering
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Abstract:

Abs against myelin basic protein/MBP endowing with proteo-
lytic activity (Ab-proteases with functionality) are of great value 
to monitor demyelination to illustrate the evolution of multiple 
sclerosis (MS). Anti-MBP autoAbs from MS patients and mice 
with EAE exhibited specific proteolytic cleavage of MBP which, 
in turn, markedly differed between: (i) MS patients and healthy 
controls; (ii) different clinical MS courses; (iii) EDSS scales of 
demyelination to correlate with the disability of MS patients to 
predict the transformation prior to changes of the clinical course.

Ab-mediated proteolysis of MBP was shown to be sequence-specif-
ic whilst demonstrating five sites of preferential proteolysis to be 
located within the immunodominant regions of MBP and to fall 
inside into 5 sequences fixed. Some of the latter (with the high-
est encephalitogenic properties) were proved to act as a specific 
inducer of EAE and to be attacked by the MBP-targeted Ab-pro-
teases in MS patients with the most severe (progradient) clinical 
courses. The other ones whilst being less immunogenic happened 
to be EAE inducers very rare but were shown to be attacked by 
Ab-proteases in MS patients with moderate (remission-type) clin-
ical courses.

The activity of Ab-proteases was first registered at the subclinical 
stages 1-2 years prior to the clinical illness. About 24% of the di-
rect MS-related relatives were seropositive for low-active Ab-prote-
ases from which 22% of the seropositive relatives established were 
being monitored for 2 years whilst demonstrating a stable growth 
of the Ab-associated proteolytic activity. Moreover, some of the 
low-active Ab-proteases in persons at MS-related risks (at subclin-
ical stages of MS), and primary clinical and MRT manifestations 
observed were coincided with the activity to have its mid-level 
reached. Registration in the evolution of highly immunogenic 
Ab-proteases would illustrate either risks of transformation of 
subclinical stages into clinical ones, or risks of exacerbations to 
develop.

The activity of Ab-proteases in combination with the se-
quence-specificity would confirm a high subclinical and predic-
tive (translational) value of the tools as applicable for personal-
ized monitoring protocols. Ab-proteases can be programmed and 
re-programmed to suit the needs of the body metabolism or could 
be designed for the development of principally new catalysts with 
no natural counterparts. Further studies on targeted Ab-mediated 
proteolysis may provide a translational tool for predicting demye-
lination and thus the disability of the MS patients.
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