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Biotechnology is a group of techniques that use organisms or parts of organisms

in aim of producing or modifying a product or improving plants, animals or

microorganism for definite beneficial goals.

Development of Biotechnology 4sssal) cililiil) &dayf ;5 ghi -2

Researches
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Clarifying genetic codes of organisms (e.g. human) is one of biosciences
achievements in recent years. That means understanding the association
between nucleotides sequences in DNA genes and amino acid sequences in
specific proteins in the cells. This allowed discovering mechanisms of
translation and expression of genetic codes at molecular level. Therefore, the
age of molecular genetics has begun and develops into new directions by using
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restriction enzymes which have abilities of cutting DNA strands in definite

sites.
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Genetic Engineering is a new biological branch which enables entering a piece
of DNA in a certain cell by a suitable carrier that is able to transfer it, such as
viruses and plasmids. Also, it enables isolation any gene and determining the
order of nucleotides sequences in this gene, and then merging it with other
genes by using suitable precise technique. Therefore, it is possible to obtain new
bacteria or cells which are called transgenic cells that can achieve a pre-
programmed task or designing a highly specialized biological factory for
synthesis a beneficial material and producing it in large amounts. It should be
mentioned that that the first materials which are produced from
microorganisms, and they were programmed in this method and used in

treatment some diseases are: insulin, Somatotropin Hormone (STH), Interferon.
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THEORY OF HOW HUMAN-ANIMAL EMBRYO IS MADE (CYTOPLASMIC METHOD)

1 ) Laser opens egg 2 ) Nucleus of human (3 ) Electric shock (4 ) Stem cells extracted and
and DNA removed cell injected makes cells in reprogrammed into any
from nucleus into egg embryo divide human tissue stem cell

for research

Cows egg
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cloning and organogensis slas ¥ 4 s s ¢ ludiad) 44 11 Jil)

One of basic biosciences which use biotechnology is the field of animal and
botanical cell and tissue cultures. These cultures have highly developed and it is
possible now to extract the original nucleus of the cell by cellular microsurgery,
and replacing it by nucleus of another cell and then planting the new cell in
suitable conditions. By this way, the scientists were able to obtain cells or even
complete organisms which carry the same genetic features of organism that
planted nucleus which was taken from. By this method (cloning), scientists

succeeded in cloning the famous Dolly sheep in 1997.
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Types of biotechnology 4 ssad) iUl g ¢i1-3
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There are many types of bio-techniques which are different in their

specializations and benefits and of important types are:
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Gene KA
fingerprintin Gene
therapy v profiling

Pre-natal
diagnosis of
inherited diseases

Biopharmaceuticals
like insulin,

somatostatin,
interferons

Medical Biotechnology

Pharmaco-

Development Skin genomics

of vaccines

Red Biotechnology 4l 4y gaall 43L&l ;2 Sl

Producing vaccines from diseased organisms.
Producing antibiotics from living organisms.

Producing medicines from biological resources such as insulin.

-l

Gene therapy which means treatment genetic diseases of human by using

biotechnology in transporting and modifying genes.

5. Probability of transplanting new organs by using genetic content of ill
person cells (stem cells) instead of transplanting them from a donor of
dead person to avoid rejection.

6. Discovering DNA analysis that plays an essential role in issues like
deciding paternity and relativeness and in forensic medicine.

7. Discoveringpre-marriage diagnoses of DNA to know infection
probability of inherited diseases and probability of passing them to next
generations.

8. Using genetic engineering to treat incurable diseases

9. Using genetic engineering for isolating harmful mutations.
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10.Producing special medicines by using genetic content of a person

(Genetic Pharmacology).

:Green Biotechnology s! s<add) 4, gsal) A3l 2-3
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a. Producing high dietary value crops (vitamins, proteins, carbohydrates,
oil)
b. Producing resisting plants to insects and diseases, and not using
poisonous and harmful pesticides to human and environment.
c. Producing resisting plants to harsh environmental conditions (high

temperatures and drought ...etc.).
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d. Producing crops and plants with special characteristics that form new raw
resources required for industry with organic and non-petroleum or
chemical origins.
e. Tissue culturing lead to multiplying amounts of resulted crops by
biotechnology sciences and shortening time required to for production
and increasing in common ways and consequently helping in ending

famines and decreasing prices of foods.

i
DNA Extraction /
and Isolabon

J
Cloning and S
Designing Genes

Examples of green biotechnology &) sl &, gial) L) oo ALia) ;3 Jil)
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Biotechnology
Curriculum by Industry

Lo liall 4 gaad) 40U £) 63 Calidal 4y giall camadl) 3(4) JSAY)

a. Using living organism to produce chemical materials by applying
biological methods instead of contaminated industrial methods.

b. Biomedical manufacturing of many medicines and producing vitamins,

c. Producing biomaterials that are specialized in skins and tissues treatment.

d. Producing organic biodegradable plastics such as shopping bags.
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. Producing sticky materials from plant resources that are expected to be
alternative to sticky materials from poisonous and contaminated
petroleum origin.

Producing cleaners from organic botanical and nonchemical origins with
highly efficiency in cleaning.

. Producing biological and organic insecticides and fertilizers from natural
and non-chemical resources that are not harmful for human, environment
and all life forms.

. Producing types of new developed Biopolymers that can be used in

manufactory of textiles and furniture.

:Blue Biotechnology st} 4y gsad) A& 4-3
Oes (Sl Gl Qladl ccUaimdl) oball Jlas 8 anadis Sl 4 sl DED) o
L lady a3 Akl <l syl
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This biotechnology is specialized in water (oceans, seas, rivers and lakes). Some

of its important achievements are:

1- Studying aquatic organisms and development of marine organism in their

different environments.

2- Multiplying many aquatic organisms.
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3- Studying effects of all pollution types that can damage and harm marine
organisms.

4- Producing many organic materials that can control aquatic pollution.

:Environmental (Grey) Biotechnology (dzstel) 4l &y gal) A0lE 5.3
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This biotechnology concentrates on environment fields and it is known as grey

wave or the third generation of biotechnology. Some of its achievements are:

1- Bioremediation to get rid of soil and water contaminants.

2- Producing biofuel and biogas.

3- Producing effective biological materials for bio-waste treatment such as
treatment of solid wastes and waste water.

11
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4- Producing effective materials that limit Eutrophication. This phenomenon
mostly results from increasing concentrations of nutrients (such as
nitrogen and phosphor) in rivers and lakes carried to them by waste water
and industry water. This leads to intensive growth of algae and

phytoplankton.
5- Producing biodegradable materials (plastic materials with organic origin

(non-petroleum origin) that can be automatically bio-decomposed after a

certain period of time).

Main scopes and applications of 4 gl 451 it A ) claall-4
biotechnology
(Y5 LeaYIS) Aadaall 4513 e Liaall 55 pediall il s el Jadiy 3 J5Y) Jaal) -
i gall ilaliaall) claball Z L) G o pdiad) ¢l Cre iy Y1 A Ty 3 D Jad) o
ZLaY) 5 A0 sall e liall (e dilise cilelad Jadiad de jun @lld 22y ki s ((Antibiotics
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A Al by
In general, there are three generations of biotechnology applications which are:
A- The first generation includes fermented drinks and classic food industries

(cheese & yogurt).

12
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B- The second generation had begun in 40s of the 20" century by producing
Antibiotics and developed quickly after that to include different sectors of
medical industry, agricultural production, biochemical productions and
sources of biological power.

C- The third generation relies on recent results of genetic engineering and
cellular biology and its applications in the beginning of the 21 century to

include vital sectors in human life around the world.

:Biotechnology applications 4 sl A clidss 5

:Producing medicines and health care sector 4xall 4ile i g 43 9aY) Z ) Jawa b 1-5
agall 4y50Y) 028 i & i ) aal) Ay sl ULED 5k de siadll Cilaball ZL) ey
Y SA Qs e L il oV eliss cilS al aal ) e i€ dallae 8 Lgie 32 Y )

Lo e 5 Sl 5 ) sa sl 5 Galaid) 3 e ) (e Ay gall Claliall juaal)
Producing antibiotics that are produced by biotechnology methods is considered
the main source in providing these important medicines which are irreplaceable
in treating many fatal diseases in human life. For example, antibiotic of

categories: Penicillin, Cephalosporin and Tetracycline ...ect.

Animal and Botanical Agricultural .l sally Skl 1,30 W) e 4 2-5

:Production
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Applications of biotechnology has led to a large development in agricultural
production and improving animal and botanical production to provide required
food for humans, and using cellular and histological cultures in aim to improve
genetically required plants in human food as well as increasing the output of
crops to large extent. It is possible by using biotechnology to produce improved
types of wheat and corn in very large amounts, and obtaining plants resisting

pesticides or plants resisting soil salinity.

These methods allow obtaining a high quality complete plant from one pre-
programmed cell in a suitable required way. By controlling recent culture in the
field, it is possible to save time and work and produce large amounts of crop in
a high quality in comparison with traditional methods of hybridization and

general agricultural work.

LA (3 it Laae 33k ) alie Y g a1 (e 3 la) Laadl Galial) e Jgeanll aey 2 sill Sy
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For cows and sheep, it is possible after obtaining selected improved lineages, to
disperse embryo cells in morula or blastula stage and implanting them in wombs
of cows or sheep which prepared to receive and implantation of fertilized eggs.
Applying this new biotechnology enables growing up the improved stocks for
producing milk and meat in double fold amounts that overcome what traditional
methods can do.
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Food industries and animal fodder Productions sector:
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Biotechnology improves the quality of food industry and increases its amounts
avoiding accidents and disadvantages associated with manufacturing done in
traditional methods. In fermentation industry, for example, biotechnology
enables us of obtaining selected modified strains of Baker's yeast
Saccharomyces cervisiae with great feedback. These techniques helped in

getting benefits from traditional industries and their wastes. For example, it is
15
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possible to use whey resulted from cheese industry in obtaining proteins used to
feed animals or obtaining mixture of glucose and Glactose which are suitable

for marmalade industry.

Jualy e il Al Gldaall e Sa el )l WY el e st 58S dlelia cllia g
saawiall S 2l delia JUal Ja e Leie il 8 Ukl cilie ) Lellee| da
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&bl e 430l Aleal Biodegradable

There are many industries that get benefits from surplus agriculture production
even from wastes that were thrown and can be evaluated in billions per years.
For example, production of polysaccharides such as Dextrane and Xanthane,
from which biodegradable plastic is produced to keep environment away from

pollution.

:Chemical industry and enzymes 4:stasll cleliall g cla 33 Jlaa 2 4-5
(el al se) Adages sl Jal sl (pn Lol Yoo IS5 5 ¢y goal) i) 8 Al g 351 a3
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Enzymes are essential in biotechnology they form a wide range of intermediate
factors that are used in different industrial sectors such as medical industry,
food industry, cleaner industry, textile industry, leather industry and paper
industry.
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Enzymes have high sensitivity and super precision to facilitate chemical
interactions and modifications. It should be providing suitable conditions for its
activity (PH, humidity, presence of propel co-enzyme) to work at best feedback.
Specific enzymes are used in wide range of industries which require hydrolysis

interactions because they are cheap and easy to be used.
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Bio-industry, power production, environment safety
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Biotechnology and its applications provide key elements to solve chemical and
social problems linked to environment protection and finding alternative to
limited resources of power such as oil, gas and coal. There is fear that these

resources will run out in the near future.
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The oil shock which had shocked the world after October War 1973 pushed the
industrial countries to run researches to find alternative fuel and other
renewable resource of energy. Some industries use ethanol instead of oil. There
Is a technique called methane fermentation in which anaerobic methanogenes
are used. Methane is also a secondary product of wastewater purification
processes. By using these biotechnologies, double benefits can be obtained: they

prevent environment pollution and they are a cheap resource of renewable fuel.
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It should be mentioned that many methods are used to control environmental
pollution such as getting benefits from a group of bacterial resources which can
absorb or metabolise oil materials which pollute water. There are groups of
bacteria help in removing some toxic sulfur or phenol compounds or pesticide

from the environment.
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:Importance of Biotechnology in Syria busw . 4 sadl 3 7
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Conference of Biotechnology was hold in Damascus 2002.A regulation carried
Number 33 in 2002 was released to form the National Commission for

Biotechnology (NCBT) to manage the coordination between different research

centers in course of supporting and activating biotechnology.
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