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Abstract

“Biotechnology Applications to Support Sustainable Development in
Egypt «

Biotechnology refers to the sciences concerned with using a living thing to make or
develop products useful for humanity in various fields. It is a technology based
primarily on biology science. These technologies are adapted and employed in
multiple areas, most notably:

Health care (genetic analysis - genetic diseases)

Chemical and pharmaceutical industries (including medicines, drugs and vaccines).
Agriculture and Crop Production,(Y+) research papers in the field of
biotechnology in agriculture were presented at a scientific conference at the
Faculty of Agriculture, Benha University in Y +«)A).

Non-food industries such as: biofuels.

Multiple uses in the environment field (sewage treatment - waste Management -
gas treatment).

In light of this, some studies categorize forms of biotechnology into: Gold
Biotechnology (computing and processing biological data and the role of big data),
Green Biotechnology (agricultural), Red Biotechnology (medical and
pharmaceutical), White Biotechnology (industrial), Yellow Biotechnology (food
production), Gray Biotechnology (environmental applications), Brown
Biotechnology (seed production and desertification), Purple Biotechnology (ethics
and philosophy), and Black Bbiotechnology (bioterrorism).

The first sciences appeared through initial applications in the agricultural sector in
the first half of the twentieth century, then expanded the applications and fields of
science work in the second half of the twentieth century, and it is expected that this
technology will flourish in the coming decades.

In Egypt, the National Strategy for Science, Technology and Innovation -« Y+
emphasized the importance of biotechnology and its projects in the axis of
technological applications and future sciences, which included multiple areas,
including genetic correction in medicine, safe food industries, production of green
technologies and polymers, applications of genetic engineering in Food and
agriculture, biofuels and bioplastics, and other fields of biotechnology.

In this context, and from a future perspective, the study seeks to explore Egypt's
opportunities to expand the employment of biotechnology to support Sustainable
Development and the development of Bioeconmy in Egypt.

Key words: Biotechnology, Biotechnology Forms, Bioeconomy, Biotechnology and
Sustainable Development, Biotechnology in Egypt.
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#Global Market Insights BIOTECHNOLOGY MARKET

CAGR (2021-27) Market Value (2020)

Global market value
(2020)
9.6% >$94 BN >$57 BN
i $4_9_7 QN S

Bioinformatics  Tissue engineering &  Fermentation
CAGR (2021-27) segment regeneration segment segment

9.4% .
~— > 3 Germany dominated the

Europe market value
Global market value

(2020): >$33 BN

U.S. market CAGR
(2021-27): 9.2%

(2027)

I >$950 BN
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a. What is Biotechnology?

e As a simple way, biotechnology is the powerful engagement between
technology and biology.

e Biotechnology harnesses cellular and biomolecular processes to develop
technologies and products that help improve our lives and the health of
our planet. We have used the biological processes of microorganisms for
more than 1, ++ years to make useful food products, such as bread and
cheese, and to preserve dairy products.
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e Modern biotechnology provides breakthrough products and technologies
to combat debilitating and rare diseases, reduce our environmental
footprint, feed the hungry, use less and cleaner energy, and have safer,

cleaner and more efficient industrial manufacturing processes.

b. What is Medical Biotechnology?

Medical biotechnology is the uses of living cells and cell materials to research
and then produce pharmaceutical and diagnosing products for Medical purpose,
including treatment and prevention of diseases.

c. Fields of Biotechnology

- applied for
medical purpose
including
diagnostic,
therapeutic and
preventive tools

- Applied for )
industrial products
(petrol, food,
biochemical, etc.

Red
(Medical)

White
(Industrial)

Green
(Agriculture)

- applied to X ' - Applied for
agriculture Marine and
process and aquatic
products applications

d. Scope of Red Biotechnology
» Within the field of red biotechnology, which deals with applications in
human and animal medicine, there are various further distinctions that
can be made:
Biopharmaceutical drug development.
Drug delivery cell and gene therapies.
Tissue engineering/regenerative medicine.
Pharmacogenomics (personalized medicine).
System biology, and diagnosis using molecular medicine

() I I Wy

e. Applications of Medical Biotechnology
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Different Technology in Biotechnology

_BIOTECHNOLOGY
Traditional Molecular ik
genetics [ biology ] [ mwm]

I I - |
Hybridization Mutation & Cloning of Stem cell I
& selection Selection organisms .
Hybrid plants Antibiotics m'mw
Hybrid animals Mutant plants ' technology

Anti-cancer drugs
Diagnostics
Nanotechnology

Recomb. proteins
GMOs

Gene therapy

New antibiotics

Other small molecules

USS 8illions

g

Forensic detections  Detection probes  Anti-sense tech,
Genebanks Artificial gene RNA interference
Human genome Gene mapping

Evolution studies

Genetic disorders
Individualized therapy

Protein engineering
Drug design

Gene expression
Drug design

Investment in Biotechnology Y4A«-Y.YY

1998 2004 2010

Vane

2018 a2
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vV.The Evolution Of Biotechnology, From Y4A. To The Present

The Evolution Of Biotechnology, From 1980 To The Present

Time period
Birth of

technology
(1980s)

Innovations in science

The beginning:

POP, rhDNA product

POP, monoclonal antibodies
First vaccines

Protein focus

Establishment of  Validation and expansion:
the scienceand ~ More disease mechanisms
business of elucidated
biotechnology ~ More rhDNA
(1990s) Monoclonal antibody

Core focus in
pharma
industry for
science,
business, and
health care
(2000-14)

A.Biotechnology require multidisciplinary team

humanization
Molecular engineering
started

Diversification:

More proteins and peptides

Antibody types surge

Molecular engineering in
vogue with fusion
proteins, pegylation, and
conjugate antibodies

Biomarkers

Cancer immunology

Government activity

Early efforts:

Biologic license applications
in FDA CBER

Establishment of license
applications in FDA CBER

Orphan Drug Act of 1983

Acceleration:

New drug and biologic
therapeutic applications,
both in FDA CDER

Biotech applications and
approvals grow *

Prescription Drug User Fee
Act

Harmonization for US and
Europe

Regulation and

FDA Amendments Act—
safety focus
Biosimilars in Europe
Clinical trial complexity
grows
Pharmacoeconomics
demands by payers
NIH NCATS

Business development

Independence and

innovation:

Biotech companies with a
unique business model in
their organization,

operations, culture, and
science

Alliances and profit:

Pipelines grow and patents
shared

Sales explode

Many more new companies

Company success validated
with profitability

Acquisitions era:

Biotech continues innovation

Mergers and acquisitions: 51
over 51 billion each

Biotech business model
changes

Bio sales tripled

Outcomes research focus

Cost of research, big growth

Patient care

First 16 products:

Hormones (4), growth factors (2),
interferons (2), vaccines (2),
monclonal antibody (1),
peptides (3), others (2)

Explosion (63 products):

Many product types (enzymes,
growth factors, interferons,
clotting factors, vaccines,
hormones, peptides, liposomes,
and monoclonal antibodies) for
78 indications (diabetes,
fertility, growth, cardiology,
genetic diseases, immunology,
infections, and oncology)

Products for cancer and chronic

diseases in immunology:

Chronic immune diseases

Oncology uses grow

Many more new products (175+)

More orphan drugs

Many new monoclonal antibodies
(18)

Personalized medicine in
oncology

Affordability?

O The improvement of Biotechnology require multidisciplinary team
QO This bring clinical expertise and our colleagues bring specialized

knowledge of their fields.
QO Successes is mirror for the combination of all this talent that
products drugs, biologics, medical devices, and diagnostics.
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physicians, nurses, Clir}ical
pharmacists, Trials
Chemist, associates &
Toxicologists consultants
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Type of rust

RURELR (0 [ | (SR
AR e R ) [

) el adl) il 2 clila) okl cod) Al Jead) cighd o

Identify some durum wheat cultivars resistant, moderately and
susceptible to rusts (stem rust) infection by field treatment and SSR.

. Apply differential display technique to obtain differentially expressed
stress related fragments.

. Isolate these fragments as Expressed Sequence Tags (ESTS).

d. Define the sequence of these isolated ESTs fragments.
Determine the gene(s) related to these isolated ESTs using
bioinformatics approaches.

» Conclusion
In conclusion, we have examined the differential expression or some
genes in durum wheat cultivars seedlings induced by stem rust infection.
A number of differentially displayed cDNA fragments were identified
and determined their sequences as well as their identity and the possible
functions of a number of their corresponding resistant genes using
bioinformatics approachs.
These results, indicated that several pathways are involved in the plant’s
response to leaf rust infection.
They could be a first step towards a genome wide association study to
elucidate the molecular basis of rust resistance in bread wheat.
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